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Lyman D. Benson
1909-1993

This dedication is my opportunity to honor the
gentleman and scholar who introduced me to
cacti. While I was serving in the U.S. Army in
Germany in 1956 and searching for possible
graduate work upon my discharge, Dr. Benson
telegraphed me to ask if I might be interested in
a fellowship to study the peyote cactus. I had
never heard of this plant, nor had I thought
much about cacti during my undergraduate
training in botany. However, a fellowship and the
opportunity to study again under Dr. Benson,
who had been one of my botany professors at
Pomona College, prompted an immediate and
affirmative answer—and I have never regretted
it. Dr. Benson was one of the outstanding Amer-
ican students of cacti, and his book, The Cacti of
the United States and Canada, published in 1982,
stands as one of the great contributions to our
knowledge of cacti. In addition to being a careful
researcher, he was also an excellent teacher, advi-
sor, and mentor. He was an inspiration—and
friend—to whom I shall always be grateful.
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Foreword

Cacti have a very special fascination all their
own. Like the brilliantly colored hummingbirds,
the Cactaceae are creatures of the New World.
Miniature spiny dwarf cacti less than an inch in
diameter are hidden in the arid regions of North
and South America; the majestic columns of the
giant saguaro, Carnegiea gigantea, dominate the
deserts of Arizona. Yet all these cacti, given time,
offer the surprising paradox of brilliant flowers,
their delicacy a striking contrast to the strong
spines that keep the viewer at a respectful dis-
tance.

More than likely, cacti were among the gifts
that Christopher Columbus presented on his re-
turn from the New World to Isabella, queen of
Castile. The first reports of cultivation of cacti
in Europe date back to about 1570. Somewhat
later, a single plant of Ariocarpus kotschoubey-
anus, named after Otto von Kotzebue (1787-
1846), the explorer, was sold immediately after
its discovery to a nursery in Paris for a price
many times exceeding the value of the plant's
weight in gold. And the fascination continues—
cactus and succulent societies exist around the
world.

However, there are more surprising facts
about cacti. The last monumental, professional
monograph of the cactus family was published

by Nathaniel Lord Britton and Joseph Nelson
Rose in 1919-1923. Only now, at the beginning
of the new millennium, an up-to-date, compre-
hensive survey is presented here. This is a book
that includes almost all aspects of the natural
history of cacti, their uses from fishhooks to nar-
cotics, their cultivation, and descriptions of vir-
tually all the nearly two thousand species.

I remember exactly the summer day in 1973,
in a remote part of Ecuador, when I met Dr. Ed-
ward F. Anderson. As a young post-doctoral stu-
dent, I was impressed by Ted's vast knowledge of
plants. His scientific interests have focused on
ethnobotany, and cacti. Since before the publi-
cation of his book on peyote, Lophophora wil-
liamsii, he has been a leading figure among the
botanists interested in these unique plants. He
served as president of the International Organi-
zation for Succulent Plant Study for several years,
and among many awards he was honored with
the Cactus d'Or in 1998. When Ted took the po-
sition of senior research botanist at the Desert
Botanical Garden in Phoenix, Arizona, in 1992,
he could finally devote his studies almost exclu-
sively to his favorite plants. The apotheosis of a
lifetime of professional study is now published,
the long-awaited monumental reference work
on the cactus family.

PROF. DR. WILHELM BARTHLOTT
Director

Botanisches Institut und Botanischer Garten
RheinischeFriedrich-Wilhelms-Universitat

Bonn, Germany
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Preface

For the more than 40 years that I have studied
cacti, I have felt a need for such a book as The Cac-
tus Family. I envisioned a large-format, exten-
sively illustrated book written in a scientifically
accurate but readable style, a book that would be
useful to those interested in succulent plants, to
students, taxonomists specializing in the family
Cactaceae, ethnobotanists, conservationists, in-
deed to anyone who might wish to know more
about these unusual plants of the New World. The
Cactus Family is a thorough survey of the diver-
sity of cacti in their varied natural habitats, but
cacti maybe enjoyed in the garden—ever more so
when they are understood and grown responsi-
bly—and Dr. Roger Brown has contributed a
chapter on cactus cultivation.

The writing of The Cactus Family has largely
been a joy. It has been both challenging and re-
warding to research each genus and the many
other topics involving cacti. Happily, the prepa-
ration of text and photographs involved consid-
erable fieldwork in many regions of North and
South America, where cacti occur. Photography
has long been a great love of mine, an interest
nurtured by my father when I was young. He and
I spent many hours together learning darkroom
and other photographic techniques, much to my
benefit. I have also been honored by the support
and cooperation of other cactus researchers and
dedicated enthusiasts in the writing of this book.

A number of decisions had to be made in the
organization of the contents. I would not pretend
to be enough of an authority on many groups of
cacti to decide which species should or should not
be included, to say nothing of which genera. The
amount of information available and the com-
plexity of many cactus relationships make it

nearly impossible for any individual to develop a
sound classification of the cacti. Thus it was an
easy decision to use the classification system de-
veloped by the International Cactaceae Systemat-
ics Group, formerly the Cactaceae Working Party
of the International Organization for Succulent
Plant Study, of which I have been a member since
its inception in 1984. This is essentially the same
system used by David Hunt (1992,1999a) in com-
piling both editions of the Convention on Inter-
national Trade in Endangered Species of Wild
Fauna and Flora's CITES Cactaceae Checklist, and
it is the basis for his planned lexicon of the cactus
family. It was also used in Hunt's treatment of
cacti in The European Garden Flora of 1989 and in
Wilhelm Barthlott and Hunt's account in The
Families and Genera of Flowering Plants of 1993.
The International Cactaceae Systematics Group
continues its deliberations, however, and many of
the resulting changes have been incorporated in
The Cactus Family.

Plants are described alphabetically in The Cac-
tus Family, an arrangement I hope will make the
book a handy reference. Many of the cacti men-
tioned in Chapters 1-5 are illustrated beginning
on page 105, in addition to the illustrations in
Chapters 1-5 themselves. Indexes of scientific and
common names have been provided to facilitate
access to the information presented here. The re-
lationships of cacti are discussed in Chapter 5.
The distinctive morphology of cacti, described in
Chapter 1, makes it impossible to avoid using tech-
nical terms when describing cacti so a Glossary is
included.

The Cactus Family is but one further step in
our efforts to understand cacti better, a task that
will never be completed. Its purpose is simple: to
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12 Preface

describe and illustrate the family, its uses, and the
diversity of genera and species. No book on cacti
will satisfy all readers but I hope that this volume,
with its many illustrations, will reward those who
wish to know more about a remarkable family of
plants.
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CHAPTER ONE

Distinctive Features of Cacti

The sight was incredible! As far as one could see
there were mounds of cacti, many more than 1 m
(3.3 ft) in diameter. I walked into the population
of Copiapoa malletiana and counted more than
100 heads in many of the mounds. This was
surely one of the most dense and spectacular ag-
gregations of cacti anywhere, and it was an un-
forgettable experience. I thought back to just a
few days earlier when my companions and I were

in another part of the coastal fog desert of north-
ern Chile, where we had crawled over the coarse
sand, searching for another, very different but re-
lated cactus, C. laui. A solitary individual would
be seen, or rather the pattern of one, because the
tiny cactus is completely buried under the trans-
lucent grains of sand. We carefully dug out a spec-
imen and discovered that the tiny heads, only a
few millimeters in diameter, are supported by

Copiapoa malletiana
population near Car-
rizal Bajo, Atacama,
coastal Chile

15



16 Chapter One

long necks arising from a large, tuberous root sys-
tem. How different these small geophytes were
from the mounds of cacti or the treelike Eulychnia
growing nearby.

Copiapoa laui,
PandeAzucar

National Park, Chile

Opuntiaechiosvar.
barringtonensis in the
Galapagos Islands

I thought back to other memorable experi-
ences I have had in another part of the Western
Hemisphere, the Galapagos Islands. The islands
are famous for giant tortoises, penguins, flightless
cormorants, marine iguanas, and other interest-
ing animals but the cacti are equally remarkable
for their size and mass. I recalled walking through
a forest of giant prickly pear cacti, Opuntia echios
var. barringtonensis. At the time I thought that I
would never see any cacti as extraordinary as
those!

To describe all impressive cacti I have seen
would take a book to do so, this book, for I could
not ignore the cactus forests of the valley of Tehua-
can, the cliffs covered with Aztekium hintonii and
Geohintonia mexicana, the huge mounds of pey-

Pachycereuspringlei, cardon, Baja California Peninsula,
Mexico
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ote, Lophophora williamsii, and the giant cande-
labra-like cardon, Pachycereus pringlei, of Baja
California. Indeed, the cactus family, the Cacta-
ceae, is one of the most remarkable of all plant
families.

Lophophora williamsii, peyote, near El Huizache junc-
tion, San Luis Potosi, Mexico; also illustrated on page 46 Aztekium hintonii and Geohintonia mexicana in Nuevo Leon, Mexico

Neobuxbaumia tetetzo forest in the valley of Tehuacan, Hidalgo, Mexico



18 Chapter One

The Family Cactaceae
Cactaceae are sometimes confused with other
succulents because the cactus family is one of sev-
eral families of plants that have large, leafless,
long-living, fleshy stems of different shapes and
sizes, on which are borne clusters of spines. A suc-
culent plant is one that is able to store water to
survive in an arid climate.

The other fleshy-stemmed plants belong to
plant families that may be only distantly related
to cacti and that may occur in very different parts
of the world. For example, the genus Euphorbia
of the family Euphorbiaceae has many species
whose appearance can be easily confused with
that of Cactaceae. Cacti are native to the New
World whereas the succulent euphorbias occur
naturally only in the Old World, particularly Af-
rica. Members of the euphorbia family responded
to the challenges of an arid climate in Africa and
evolved forms similar to those of the cacti of the
Americas. Upon careful examination one can
quickly see that a succulent euphorbia is not
closely related to a cactus, for each family has a
distinctive suite of characteristics.

The flowers of Cactaceae and Euphorbiaceae
are quite different. Those of cacti are usually large,
solitary, and colorful, with numerous segments
showing a gradual transition from bracts to sepals
to petals, and each flower bisexual with both a pis-
til and many stamens. Flowers of euphorbias tend
to be small, occurring in clusters but individually
not particularly conspicuous because they lack
petals, and each individual flower often unisexual
with only a pistil or stamens. The spines are also
different. Spines of euphorbias are often notice-
ably paired because of their origin from two stip-
ules at the leaf base, but cacti are the only plants to
possess the distinctive areole, a highly modified
lateral bud or dwarf shoot that produces spines
and flowers.

Other families have characteristics that may
superficially resemble those of Cactaceae. For ex-
ample, the milkweed family Asclepiadaceae has
many species of stem succulents. The appearance
of the stem of Stapelia may make one think the
plant is a cactus, but Stapelia occurs in Africa and
its distinctive flowers clearly show it to be differ-
ent from either cacti or euphorbias.

Diverse in form and size, cacti have also been

of great importance to humans living in the arid
or semiarid regions of the Western Hemisphere.
Some cacti, like the San Pedro cactus, Echinopsis
pachanoi, and peyote, Lophophora williamsii, have
been revered by Native Americans for thousands
of years. The cacti are an essential part of their re-
ligious and medicinal arsenal of plants. Other Na-
tive Americans have come to depend on cacti for
subsistence as they struggle to eke out a living on
the harsh deserts of North America.

Cacti occur naturally only in the New World
with one exception, the epiphytic cactus Rhipsalis
baccifera, which also occurs in tropical Africa,
Madagascar, on islands of the Indian Ocean, and
in Sri Lanka, having almost certainly been dis-
persed from the New World to those other areas
by birds. Cacti range within the New World from
Canada to the southern tip of South America and
can be found in habitats varying from extremely
dry deserts to lush, tropical rain forests. This wide
diversity of habitats has resulted in many cactus
shapes and sizes, making cacti things of beauty,
or at least notable, to many who see them. Though
some desert cacti may appear half-dead, their
flowers are almost always strikingly beautiful.

Cacti have fascinated humans ever since the
plants were first encountered. The Chavin of Peru,
for example, used cacti such as the San Pedro cac-
tus, Echinopsis pachanoi, more than 3000 years
ago. Cacti were carried back to Europe, perhaps
on the return trip from the first voyage to the New
World in the fifteenth century. The first chroni-
clers of the New World remarked about the plants
and their uses by natives. Early in the sixteenth
century, Gonzalo Fernandez de Oviedo reported
from the Caribbean that cacti were used for de-
fense, healing, making wine, and as a source of dye
(Howard and Touw 1981). Likewise, the famous
Aztec herbal of 1552, also known as the Badianus
manuscript, illustrated and described the medic-
inal uses of two Mexican cacti, one a cereoid and
the other an opuntioid (de la Cruz 1940).

Several different cacti were soon found in the
collections and gardens of Europe, and their in-
terest to horticulturists and scientists has contin-
ued ever since. Hobbyists have long had an inter-
est in cacti, and the trade in cacti throughout the
world is a major business. Botanists ask questions
about the origins of cacti, how they survive in arid
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climates, and how humans have used them. There
also is a profound interest in understanding the
relationships of cacti to other plants and to each
other.

Unfortunately, human activities such as over-
collecting and habitat destruction have placed
many populations of cacti in peril. Conservation
efforts are essential to protect this important
group of plants though some restrictions by var-
ious governments have also made the study of
cacti more difficult.

The features of cacti that are important in distin-
guishing genera and species are described in
greater detail in the following sections. Some char-
acteristics of cacti are useful in determining the
evolutionary relationships of cacti, and these are
also discussed.

Growth Forms
Cacti live for many years, in a variety of habitats,
and have a wide range of shapes from simple to
branched, from globose to columnar, and some
are essentially subterranean. Considerable effort
has been made by botanists and horticulturists to
describe the variety of forms. Innes and Glass
(1991,8-11) described the habits of cacti simply
as globular, climbing, pendent, leaflike, columnar,
or clustering. Hunt (1989a, 204) listed 13 different
cactus growth forms: (1) with felted areoles in the
axils of persistent leaves, (2) stems cylindrical, un-
segmented; leaves deciduous, terete, (3) sterns
cylindrical, unsegmented; leaves small (fallen);
spines absent, (4) stems flattened, segmented;
spines absent, (5) stems two-winged, unsegmen-
ted; areoles confined to margins, (6) stems flat, seg-
mented, (7) stems slender, cylindrical, (8) stems
long, cylindrical, (9) stem spherical with caplike
cephalium, a specialized flower-bearing area at
the top of a cactus stem with very short internodes
(the portions of stem between adjacent leaves)
and usually densely woolly or hairy, (10) stems
spherical to shortly cylindrical, clustering, (11) stem
flattened spherical, five-ribbed, (12) stem tuber-
cled, resembling a rosette of leaves, and (13) stems
with teatlike tubercles.

It is difficult to create an inclusive, relatively
simple group of categories for the many different
growth forms or habits of cacti. The following

categories and subcategories are used in The Cac-
tus Family.

Cacti may be treelike or arborescent, usually
meaning they have single trunks and several
branches. One notable form is candelabra-like in
which cacti have distinct trunks and several
branches, making them resemble branched can-
dlesticks, as in Cereus lamprospermus, Myrtillo-
cactus geometrizans, Pachycereus pringlei, and P.
weberi. Sometimes cacti may be quite large but
unbranched, as in Cephalocereus columna-trajani,
C. senilis, and Echinocactus platyacanthus. The
other, contrasting growth habit is shrubby, in

Candelabra-like Pachycereus
weberi, valley of Tehuacan,
Hidalgo, Mexico
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Shrubby Stenocereus
thurberi subsp. thurberi
in the Desert Botanical
Garden, Phoenix, Arizona

which several stems arise at or near ground level,
as in Echinopsis cephalomacrostibas, Haageocereus
acranthus, and Stenocereus thurberi. Such cacti are
also usually smaller than the treelike cacti.

Cacti can also be described as cylindrical or
columnar, meaning the plant is usually erect and
shaped like a cylinder (elongated and rounded in
cross section). Columnar cacti may be branched
(as in Cereus jamacaru) or unbranched (as in the
simple columnar Cephalocereus senilis), segmen-
ted or unsegmented, short or long. Other cacti are
best described as globose or globular, meaning
they are spherical in shape, that is, rounded (as in
Mammillaria barbata) or rounded with a flat-
tened top (as in Echinocactus platyacanthus and

Gymnocalycium hossei). Cacti maybe either soli-
tary (as in Ferocactus fordii and F. latispinus) or
clustering or caespitose, that is, many stemmed
from a common base, often forming low mounds
or cushions. The mounds or cushions maybe ei-
ther compacted or closed (as in Copiapoa conglom-
erata, G. leeanum, Mammillaria brachytrichion,
and M. compressa) or open (as in Echinocereus cin-
erascens, E. stramineus, Echinopsis lamprochlora,
and M. columbiana). The individual stems may
vary from globose to cylindrical. Stems may also
be flattened, as in Opuntia engelmannii var. lin-
guiformis and O. martiniana. Such stems may be
called cladodes, and they are usually distinctly
segmented or jointed.

Unbranched treelike or columnar Cephalocereus senilis,
Barranca de Meztitlan, Hidalgo, Mexico



Unbranched columnar
Ferocactus cylindraceus
subsp. cylindraceus near
Silver Bell, Arizona

Left: Rounded and
flattened Echinocactus
platyacanthus in Nunez,
San Luis Potosi, Mexico

Right: Flattened stem
segments of Opuntia
engelmanniivar.
linguiformis, Desert
Botanical Garden,
Phoenix, Arizona
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Caespitose, and compacted or closed, Mammillaria
brachytrichion in the collection of W. A. Fitz Maurice

Caespitose, open Echinocereus
cinerascens subsp. cinerascens,

Hidalgo, Mexico

Cacti may also be described in relation to the
substrate on which they grow. Epiphytic cacti
grow on other plants but do not derive direct
nourishment from them, that is, their roots do
not penetrate into the host plant's tissues, nor are
their roots in the ground. Examples include Le-
pismium ianthothele, Rhipsalis baccifera, and R.
cereuscula. Very similar are the lithophytic cacti,
which grow on bare rock. Prostrate cacti, for ex-

ample, Stenocereus eruca, have stems that creep
along the ground and produce aerial roots from
the nodes. Scrambling cacti, on the other hand,
for example, Haageocereus decumbens, clamber or
spread irregularly. Some cacti are also climbing,
Hylocereus costaricensis and H. undatus, for ex-
ample, the plants ascending upon a firm support,
often clinging with aerial roots or by twining.
Geophytic cacti display one of the most interest-

Prostrate Stenocereus
eruca, Baja California

Sur, Mexico
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ing growth habits. Most or all of the plant grows
at or below ground level, often with a large un-
derground storage organ, as in Copiapoa laui.

Descriptions of the growth habits of cacti are
difficult not only because of the numerous forms
that the plants have but also because of intergra-
dations. For example, there are many intermedi-
ates between a purely candelabra-like form such
as that of Myrtillocactus geometrizans or Pachyce-
reus pringlei and a columnar form such as that of
Cephalocereus senilis. There are also intermedi-
ates, mostly in height but also in diameter, be-
tween globose and cylindrical plants.

Cacti display amazing differences in size, from
the tiniest Blossfeldia liliputana, about 9 mm (0.4
in) in diameter, to candelabra-like giants such as
Pachycereus weberi, to 16 m (52 ft) high, and Ce-
reus lamprospermus subsp. colosseus, to more than

20 m (66 ft) high. The climbing cacti of the trop-
ics even exceed these lengths but are almost im-
possible to measure accurately as they ascend out
of sight into the dense forest canopy. An individ-
ual plant of Hylocereus was reported to be 100 m
(330ft) in length (Cullmannetal. 1986,11). The
genus Pereskia contains species such as P. sacha-
rosa that are broad-leaved trees that may reach
heights of 15m (49 ft).

Epiphytic cacti seem to lack many typical cac-
tus characteristics, but even though they occur in
tropical rain forests, water may still be a limiting
factor. These plants do not have roots that tap the
water reservoir in the soil; they must quickly ab-
sorb rainwater by their roots as it trickles down
the trunk or branch upon which the plants grow.
Some tropical regions also have lengthy dry peri-
ods. In contrast to desert cacti that have an abun-

Epiphytic Rhipsalis baccifera subsp. baccifera east of Samaipata,
Santa Cruz, Bolivia

Climbing Hylocereus undatus, Huntington Botanical Garden, San
Marino, California
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Pereskia sacharosa
westofSamaipata,
Santa Cruz, Bolivia

dance of solar radiation, epiphytic cacti often have
limited light because of the dense forest canopy
in which they live. Thus many epiphytic cacti such
as Lepismium houlletianum and Rhipsalis pen-
taptera have an enlarged surface area with flat-
tened, thin, or angular stems. Their spines are
often reduced, not only because of fewer herbi-
vores in the forest canopy but also because there is
no need to shade the sensitive photosynthetic tis-
sue. Finally, dispersal is mostly limited to birds in
the tropical canopy, so many epiphytic cacti pos-
sess colorful, fleshy, sticky fruits.

Neoteny or paedomorphosis is another inter-
esting phenomenon that occurs in some cacti: the
plants retain juvenile characteristics throughout
their entire life. Thus a juvenile individual is ca-
pable of sexual reproduction. I suggested that Tur-
binicarpus represents such a condition because
some species reproduce while still very young and
tiny (Anderson 1986,8).

Stems
The cactus stem and its associated features vary
greatly, adding to the diversity of form of cacti.
These differences have been used by researchers
in distinguishing species and other taxa of cacti.
Unfortunately for the purposes of classification,
these are vegetative structures, usually more sub-
ject to environmental modification than floral
structures. Nonetheless, the variation patterns of
stem features, including the surface, tubercles,
ribs, leaves, areoles, and spines, are important in
taxonomy.

SUCCULENCE
Succulence, derived from the Latin succus, juice,
refers to a plant's ability to store water. Cacti are
succulent plants in which the stems are special-
ized to store water. Other succulents such as Aloe
(Aloeaceae) and Agave (Agavaceae) have succu-
lent leaves. Stapelia (Asclepiadaceae) and some
members of the large genus Euphorbia (Euphor-
biaceae), like cacti, are stem succulents.

STEM SURFACE
The surface of the cactus stem may be smooth as
in some species of Opuntia, including O. martini-
ana, but more often they are covered with tuber-
cles, also called podaria (singular, podarium).
These structures are enlarged leaf bases, arranged
around the stem in crisscrossing spirals, an ar-
rangement called alternate helical phyllotaxy. Tu-

Nipple-like tubercles of Mammillaria longimamma
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bercles take a variety of forms. In Mammillaria,
for example, M. longimamma, M. polythele, and
M. uncinata, they are nipple-like, whereas in some
Ariocarpus species such as A. bravoanus and A. re-
tusus, and in Obregonia denegrii, they are trian-
gular and leaflike. The tubercles of Leuchtenbergia
principis are very elongate, each resembling a small
stem with spines at the tip.

Tubercles maybe spirally arranged on the stem
or, in many cases, they merge into vertical ribs as
can be seen on most columnar cacti, including
Carnegiea gigantea, as well as on many of the
globular forms such as Astrophytum myriostigma,
Echinocactus grusonii, and Ferocactus macrodiscus.
The ribbed or fluted stem is capable of an
accordion-like expansion or contraction, depend-

Triangular, leaflike tubercles of Ariocarpus retusus
subsp. retusus

ing on the amount of water within the plant. Re-
markably, up to 90% of the fresh weight of a cac-
tus maybe water (Gibson and Nobel 1986,46).

LEAVES
Most cacti lack typical flattened green leaves ca-
pable of photosynthesis. On the other hand, the
subfamily Pereskioideae is characterized by hav-
ing just such flattened, photosynthetic leaves
(Mauseth and Landrum 1997) as in Pereskia diaz-
romeroana and P. sacharosa. Subfamily Opunti-
oideae also has a few members with fleshy, per-
sistent green leaves, Pereskiopsis rotundifolia and
Quiabentia vertidllata, for example. Several other
genera of that subfamily such as Cylindropuntia
(C. versicolor, for example) and Opuntia produce
ephemeral (seasonal), green, cylindrical leaves
during the growing season (Boke 1944), but Aus-
trocylindropuntia (A. subulata, for example) pro-
duces persistent cylindrical leaves. Subfamily Cac-
toideae has no members with visible leaves,
though vestigial microscopic ones are produced.
Thus the majority of cactus species do not pro-
duce typical green leaves. Rather, leaves have be-
come the highly specialized spines so characteris-
tic of cacti. Some people mistake the large,

Elongate tubercles of Leuchtenbergia principis Ribs of Carnegiea gigantea
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flattened pads of prickly pears, Opuntia quimilo,
for example, for leaves. They are actually clado-
des or stem segments that bear the green ephem-
eral leaves and spines.

AREOLES

Areoles are unique to cacti. An areole is a highly
specialized axillary or lateral bud or short shoot
or branch (Mauseth 1983b; Gibson and Nobel
1986,4). A short shoot possesses nodes, the points
of leaf attachment, and internodes, the portions
of stem between adjacent leaves. The internodes
are very short, however, creating a mass of com-
pacted nodes, and the axillary bud associated with
each leaf position gives rise to the spines and re-
productive structures. When looking at both the
areole and tubercle, one can often see that the are-
ole is, in fact, borne on the enlarged leaf base or
tubercle.

Most areoles produce an indumentum or a
covering of spines and multicellular hairs or tri-
chomes, the latter often giving the areole a woolly

appearance, as in Mammillaria hahniana and Re-
butia marsoneri. In general, areoles are bilateral
in their symmetry, with the spines usually arising
from the edges. This can be seen clearly if the de-
veloping areole is examined microscopically.
Whereas the growing point of the shoot, the api-
cal meristem, of most flowering plants produces
growing points for leaves, the leaf primordia, all
around the meristem area, spine primordia in the
short shoot or young areole are aligned in rows
on each side of the meristem (Mauseth 1983b,
273). In some cacti such as Rebutia arenacea the
areole is distinctly elongate but in other cacti it
tends to be circular, for example, Gymnocalycium
ragonesei. Some cacti have the spine- and flower-
producing portions of the areole spatially sepa-
rated from one another. In Coryphantha, Esco-
baria, and Neolloydia the distal floral portion is
connected to the more basal spine-producing
portion by a groove (Boke 1952,1961). Mammil-
laria, some species of Ariocarpus, and Pelecyphora
still have the separated basal and distal portions

Opuntia flowers and stem joint, drawing by

Lucretia Breazeale Hamilton

Flowering stem of Echinocereus with detail of an
areole, drawing by Lucretia Breazeale Hamilton
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but lack the groove (Boke 1953). Such areoles are
said to be dimorphic.

The majority of cacti have areoles that produce
spines or flowers for only a year or two, but a few
genera such as Neoraimondia, Opuntia, and Per-
eskia may produce spines from individual areoles
for many years (Mauseth and Kiesling 1997).
Thus there is an increase in spine number at each
areole over a period of years. This continued
growth of an areole is particularly evident in the
shootlike structures of cacti such as Neoraimondia
arequipensis, illustrated on page 30.

SPINES
Among the most distinctive features of most cacti
are the spines, which arise from the areoles. Most
agree that they are spines, which are modified
leaves, rather than thorns, which are derived from
branches (Benson 1979,1982; Eggli 1993). Spines
are the only evidence of leaves in most cacti. Some
cacti such as Ariocarpus, living rock, and Lopho-
phora, peyote, usually have spines only as seed-
lings (Boke and Anderson 1970) but most cacti
have spines in one form or another as adults, too.
Like the true leaves of other plants, however,
spines vary considerably in number, size, shape,
and color. Spines may also vary in number, size,
and color with age. In general, spines are some of
the most variable structures on cacti. Some cacti
such as Cephalocereus and Espostoa (E. melanos-
tele, for example) have thin, hairlike spines.
Others such as Maihueniopsis glomerata and Scle-
rocactus papyracanthus have flattened, papery
spines. Several species of Mammillaria and Fero-
cactus (F. gracilis and F. hamatacanthus, for ex-
ample) bear hooked spines. The majority of cacti,
however, bear more or less straight or slightly
curved, needle-like, awl-like, or bristly spines.

Spines apparently fulfill several functions. The
most obvious is mechanical protection from her-
bivores. The spines of some cacti such as Sclero-
cactus papyracanthus camouflage the plants, pro-
viding additional protection. Another function of
spines is to reflect light, shading the stem and re-
ducing water loss by evaporation. Spines also
form a boundary layer around the stem, reducing
air movement and further reducing evaporation
(Gibson and Nobel 1986, 110). Cacti growing in
areas of fog, as in the Atacama Desert of Chile, use

spines to condense the fog into liquid that drops
to the ground around the base of the plant. Fi-
nally, some cacti such as the chollas are dispersed
by spines sticking to the skin or fur of animals.

The subfamily Opuntioideae is characterized
by having short, sharp, barbed, deciduous spines
called glochids. These make both the chollas, Cy-
lindropuntia, and prickly pears, Opuntia, some of
the most unpleasant cacti to encounter, because
glochids readily penetrate skin and are difficult to
remove.
Some cacti have areoles that produce spines that
are all alike, but more often the outer or radial
spines may be distinguished from the inner or
central spines, as in Echinocactus texensis and Fe-
rocactus latispinus. The number of spines per are-
ole and their arrangement are some of the most
frequently used morphological characters to de-
scribe cacti, just as leaf characters are often used
for other plants.

Areolar grooves of Coryphantha; see also the illustra-
tions of C. elephantidens and C. maiz-tablasensis

Glochids, the small, detachable spines of
Opuntia aciculata
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ANATOMICAL FEATURES
The organization of the internal structure of the
cactus stern is like that of a typical dicotyledonous
or broad-leaved plant stem, being composed of
epidermis, cortex, vascular system, and pith. A
cactus stem usually has a single layer of thin-

Outer cell layers of Cleistocactusparviflorus, showing
epidermis, sunken stomata, thick-walled hypodermis,
and cortex; photomicrograph by James Mauseth

Scanning electron micrograph of the epidermis of
Strombocactus disciformis, showing the guard cells of
the stomata arranged parallel to their subsidiary cells,
a paracytic arrangement, x300

walled cells that make up the epidermis, which is
heavily cutinized (long-chain fatty acids poly-
merized) on the outside and in many cases im-
pregnated with heavy waxy layers as well. This
wax is responsible for the glaucous, whitish or
even bluish coloration in some species. Extremely
heavy cutin-wax layers are present in Ariocarpus
and Copiapoa (C. Solaris, for example). In some
instances the outer portion of the epidermis is
papillate or bumpy. The stomata, specialized pores
whose opening and closing is controlled by guard
cells, involved in gas exchange are typically para-
cytic, meaning that the subsidiary cells are aligned
parallel with the guard cells (Eggli 1984b).

Directly beneath the epidermis lies the hypo-
dermis, which arises differently from the epider-
mis and may consist of several layers of cells with
tough, thick cell walls. These cells provide much
of the stem's mechanical protection. The cortex
is the massive part of the cactus stem, consisting
mostly of unspecialized cells that carry out photo-
synthesis, the chlorenchyma, and that store water,
theparenchyma (Sajeva and Mauseth 1991).Often,
hypodermal cells have calcium oxalate crystals.
Latex ducts of certain species of Mammillaria are
also found within the cortex (Mauseth 1978a,b;
Wittier and Mauseth 1984). Inside the cortex are
the fluid-conductive cells, the vascular bundles,
composed of cluster of xylem and phloem cells
arranged side-by-side (Mauseth and Sajeva 1992),
and in the center of the stem is a relatively small
pith, which also has vascular bundles in many
species (Mauseth 1993a).

Stem cross section ofEchinopsis hammerschmidii, show-
ing the thick cortex and vascular cylinder (note that
chlorophyll is only in the outer layers of cortical cells,
the chlorenchyma); photomicrograph by James Mauseth
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Cacti have a specialized wood anatomy (Mau-
seth 1993a,b; Mauseth and Plemons-Rodriguez
1997). It is best described as consisting of xylem
or water-conducting elements composed of short,
narrow vessels with a single perforation plate and
multiseriate pitting. The fibers, which remain
alive at maturity, are narrow and resemble phlo-
em fibers in shape. Generally, the vascular cambi-
um has large regions that produce parenchyma,
resulting in wedges of wood separated by large
rays. Growth rings are rarely formed from one
season to the next. Some cacti have wide-band
tracheids in addition to true vessels; the wide-
band tracheids have no perforations at all (Mau-
seth 1984a, 135; Mauseth et al. 1995). Tracheids
are water-conducting xylem cells that lack perfo-
rations at their ends. They are considered more
primitive than vessels, which have perforations at
their ends, connecting vessel cells to each other.

Roots
Most cacti have roots that spread widely just
below the surface of the soil, enabling them to ab-
sorb water that has percolated only through the
upper part of the soil following a brief desert rain.
Some cacti, however, such as Ariocarpus, Lopho-
phora, Peniocereus, Pterocactus, and some species
of Copiapoa (C. atacamensis, for example) have
huge taproots for water storage, with small sec-
ondary roots arising from them. Many globose
cacti have a compact root system consisting of
short lateral roots just beneath the surface of the
ground, enabling them quickly to absorb water
that runs off the plant itself. Some slender, climb-

Enlarged taproot of
Copiapoa atacamensis

Vascular wedges and wide rays of the stem, cross sec-
tion of Quiabentia verticillata; photomicrograph by James
Mauseth

Shallow, diffuse root system typical of most cacti, here
an overturned Copiapoa coquimbana
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Flowers of Myrtillocactus
geometrizans, a single

areole producing a cluster

ing or creeping cacti such as Peniocereus greggii
and Pterocactusfischerihave massive underground
roots that look like tubers. Climbing cacti such as
Hylocereus and Selenicereus as well as creeping
devil cactus, Stenocereus eruca, produce only ad-
ventitious roots at points where the stems contact
a substrate.

Flowers
Cactus flowers arise from areoles. Usually a sin-
gle flower is produced from each areole, though
several may arise from a single areole of Myrtillo-
cactus geometrizans. Pereskia (P. grandifolia, for
example) is the only genus that produces a true
inflorescence of individual flowers arranged on a
stem. The areoles of Neoraimondia may produce
flowers from an individual areole for an indefi-
nite period, thus producing a distinctive short-
shoot structure. Flowers may arise on quite dif-
ferent parts of the stem, but few cacti produce
true terminal flowers from the shoot apex. Most
commonly, flowers are produced from the areole
on the tip of the tubercle (recall that the areole is
actually a short shoot), but some species have di-

morphic or two-parted areoles, a spine-produc-
ing portion and a flower-producing part. In Mam-
millaria, for example, spines are located at the tip
of the tubercle, with flowers at the base (Boke
1953). In Coryphantha and some species of Ario-
carpus the two portions of the areole are con-
nected by a furrow (Boke 1952,1955,1961). Flow-
ers of some species of Echinocereus burst through
the epidermis near the areole. Usually, flowers
arise from areoles near the apex of the normal-
appearing stem though this varies. Often, areoles
of flower-producing age bear bristly spines or tri-
chomes.

Most cacti do not show a major difference in
structure between juvenile and mature parts of
the plant. However, some cacti show a distinct
transition into adulthood. Pachycereus schottii has
a clear transition in the type of spination as the
stem matures and prepares to produce flowers.
Other cacti are even more obvious in this change
because they produce cephalia, the specialized
flower-bearing areas at the tops of stems, which
represent the adult stage of the plant (Mauseth
1984b, 1989). There is change in spination, wood
structure, nature of the trichomes, and the epi-
dermis from the juvenile condition to the adult

Distinctive short shoots of Neoraimondia arequipensis
subsp. arequipensis
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Lateral cephalium ofEspostoa melanostele, east of
Sayan, Lima, Peru

cephalium stage. Lateral cephalia are formed on
one to several of the ribs of columnar cacti such as
Coleocephalocereuspluricostatus, Espostoa lanian-
uligera, and E. melanostele. Terminal cephalia are
present in Discocactus (D. horstii, for example)
and Melocactus (M. intortus, M. azureus, and M.
conoideus, for example). Vegetative growth stops
once a terminal cephalium is produced. Cephalo-
cereus apicephalium is an example of a cactus hav-
ing collarlike cephalia. Browningia candelaris of
Peru and northern Chile is one of the most re-
markable cacti. In contrast to many cephalium-
bearing cacti that produce more densely spined
mature portions, B. candelaris is less spiny in the

Stems with juvenile
spines (lower on stems)
and mature spines (to-
ward stem tips), Pachyce-
reus schottii, Baja Cali-
fornia Peninsula, Mexico

Terminal cephalium of Melocactus intortus subsp. intor-
tus, St. Croix, U.S. Virgin Islands
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Flower, in longitudinal
section, and fruit of

Echinocereus, drawing by
Lucretia Breazeale Hamilton

adult stage and only that portion is capable of
branching.

The cactus flower is one of the most distin-
guishing features of the family, possessing a num-
ber of important characters of use to taxonomists.
A flower, borne from an areole, is a specialized
short shoot or branch. The flower consists of sets
of specialized leaves that perform specific func-
tions in the process of sexual reproduction. The
receptacle is the actual shoot, containing the api-
cal meristem or growing point, which in contrast
to most stems is determinate in growth; it does
not keep growing indefinitely. The outermost set
of specialized leaves constitutes the sepals, which
in most flowers are green and leaflike. Their main
function is to protect the delicate flower parts in
the developing bud. The next leaflike structures
are the petals, which are often showy in order to
attract pollinators. Dicotyledonous flowers usu-
ally produce sepals and petals, collectively called
the perianth, in multiples of four or five (versus
the monocotyledonous perianth in multiples of
three). The next set of specialized leaves hardly
look leaflike for they are the stamens or androe-
cium. Stamens consist of filaments and anthers,
the latter producing pollen grains in which the
male gametes develop. The final set of specialized
leaves is located in the very center of the flower
and is called the pistil or gynoecium. It is actually
composed of fertile leaves called carpels that have

fused to form a single unit consisting of ovary,
style, and stigma. Within the ovary are one or
more ovules that contain the eggs to be fertilized
by the male gametes from the pollen grains. The
process of pollination involves the transfer of pol-
len from one flower to the stigma of another, usu-
ally by wind or animal; a pollen tube containing
the male gamete then grows down the style to the
ovule where fertilization occurs. The result of this
process is the creation of a new generation in the
form of an embryo. The ovule, containing the
embryo, develops into a seed, and the ovary into
the protective fruit.

The cactus flower has essentially all these struc-
tures, performing the same functions, but there
are some significant differences from the typical
flower (Boke 1964). The actual flower parts of a
cactus are partly enclosed by shoot or stem tissue,
which is called the pericarpel. This is sometimes
referred to as the floral tube though it is composed
of more than just perianth parts. It is as if the
lower portion of the true flower has been pushed
down into the receptacular tissue below it. Nec-
tar, the solution provided as a reward for the pol-
linating animal, is usually produced in the lower
portion of the floral tube by the stamen bases.
Often, the exterior of this pericarpel is covered by
rudimentary scale-like leaves or bracts called peri-
carpel scales, with reduced areoles bearing some
woolly hairs (trichomes) and a few spines or bris-
tles in their axils. Some genera of cacti such as Ar-
iocarpus and Mammillaria have naked flowers
without any scales, hairs, or external structures.

A gradual transition from the scale-like leaves
or bracts occurs toward the apex of the floral tube,
with bracts gradually becoming sepal-like peri-
anth segments. Closer toward the apex they grad-
ually become petal-like perianth segments. Usu-
ally, there are many perianth segments in this
transition series.

Cactus flowers typically have many stamens,
usually inserted evenly over the inner part of the
floral tube. The stamens ofEchinopsis are arranged
in two distinct series, however, and those of Per-
eskia and Rhipsalis are in a single series. Each an-
ther has two locules or pollen-producing sacs, are
attached dorsally, and dehisce longitudinally. A
few cacti produce staminodes, which are modi-
fied, infertile stamens.
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The ovary is embedded in the pericarpel or re-
ceptacular tissue, making it an inferior ovary be-
cause the ovary appears to be located below the
other flower parts. From the ovary there is a single
style that bears one or more stigma lobes. The
ovary is multicarpellate or derived from several
ovule-producing fertile leaves, and ovules are ar-
ranged with parietal placentation. The ovules or
egg-bearing structures that become seeds follow-
ing fertilization are numerous, campylotropous
(each curved upon itself so that the micropyle lies
next to the funiculus), and crassinucellate (the
embryo sac, containing the egg within the ovule,
lies deep within nucellar tissue).

The cactus flower usually is sessile or without a
stalk, solitary, bisexual, and regular or radially
symmetrical, though there are several instances
of bilaterally symmetrical flowers in bird-polli-
nated cacti such as Schlumbergera and some spe-
cies of Cleistocactus (C. sepium, for example) and
Cochemiea (C. poselgeri, for example). An impor-
tant aspect of cactus flowers is the presence of dif-
ferent syndromes or sets of characters facilitating
pollination by bats, birds, or insects. Bee pollina-
tion is the most common and is probably the
primitive condition in the family. Some genera
such as Rebutia (R. spinosissima, for example) are
pollinated by butterflies and have salverform flow-
ers. Hummingbird pollination occurs in many
genera, the flowers of which are characterized by
red color, no odor, copious nectar, bilateral sym-
metry, and well-developed floral tubes (Rowley
1980). This syndrome has arisen independently
in the subfamilies Opuntioideae, Pereskioideae,
and several tribes of the Cactoideae. Some pre-
dominantly bird-pollinated genera are Cleistocac-
tus, Disocactus, Eriosyce, Matucana, Oroya, and
Schlumbergera. Pilosocereus is pollinated prima-
rily by bats.

Most cacti are obligate outcrossers, meaning
that pollen must come from flowers of other in-
dividuals to effect fertilization, but autogamy or
self-pollination occurs in some groups. Most cacti
have flowers with both female and male organs,
that is, that are structurally monoecious, but in a
few instances functional dioecy occurs (individ-
ual plants have flowers that are either function-
ally male or female). For example, Mammillaria
dioica has flowers in which only one of the sexes is

fertile even though both stamens and gynoecium
are present. A few cactus flowers never open to
permit cross-pollination to occur and are thus
cleistogamous, as in Frailea. Barriers to repro-
ductive isolation are poorly developed in cacti
with the result that both interspecific and inter-
generic hybrids are possible, both in nature and
in cultivation (Hawkes 1982-1983; Rowley 1982,
1994).

Flower size in cacti varies considerably, with
some of the smallest borne by Rhipsalis (R. floc-
cosa, for example); some are barely 5 mm (0.2 in)
in diameter. Some of the largest of all flowers also
occur in the family, with flowers ofHylocereus and
Selenicereus (S. rubineus, for example) to 40 cm
(16 in) in diameter and with very long floral tubes.

Cacti produce a variety of flower colors with
the most common being yellow to magenta. Red
is frequent in regions where bird pollination is
common, and night-flowering cacti, which are
pollinated by hawk moths and bats, produce
white flowers. Flower color is clearly associated
with pollination by animals (Rowley 1980).

POLLEN
Like other parts of the cactus reproductive sys-
tem, pollen grain characteristics vary consider-
ably within the family and provide valuable in-
formation on relationships. The most significant
study of cactus pollen is that by Leuenberger
(1976) and it continues to be an important source
of comparative data. In general, cactus pollen is
produced in monads (singly), are medium to
large in size (35-125 mm), spheroidal to subpro-
late (stretched out), and with 3-12 slitlike aper-

Scanning electron micro-
graphs of pollen grains of
Strombocactus disciformis
with three slitlike aper-
tures, x 1250
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Scanning electron
micrograph of a

polyporate pollen
grain of Cylindro-
puntia spinosior,

xlOOO

tures. The hard outer cell wall (exine) has the out-
ermost sexine clearly separated into pillar-like
columellae supporting the outer, rooflike tectum.
The tectum is perforate to reticulate and often
spinulose (Barthlott and Hunt 1993, 167; Eggli
1993,104-105). Pollen of the subfamily Opunti-
oideae is unique within the family, being poly-
porate.

CHROMOSOMES
The basic chromosome number x of cacti is 11.
The majority of cactus species are diploid (2n =
2x=22) with fewer than 20% polyploid (2 n > 22).
Most polyploids occur in the subfamily Opunti-
oideae (Pinkava 2001) but also in some species of
Mammillaria and in Rhipsalis baccifera. Interest-
ingly, R. baccifera, the only species of cactus to
occur naturally outside the Western Hemisphere,
is diploid in South America but tetraploid (2n =
4x = 44) in Central America, the Caribbean, Sri
Lanka, and throughout Africa, and octoploid (2n =
8x - 88) in Madagascar (Barthlott and Taylor
1995,63-64).

Fruits
Cacti produce a variety of fruit types from juicy to
dry, naked to scaly, and indehiscent to dehiscent.
All produce numerous seeds that are usually em-
bedded in a fleshy pulp. Colors also vary from

nearly black to bright blue, white, yellow, green,
and red. Because of this variability, and because
the characters tend to be stable, fruits are impor-
tant in understanding cactus relationships. On
the other hand, fruits have changed, depending
on dispersal methods, and these syndromes must
be interpreted with care in the same way as polli-
nation syndromes.

The cactus fruit consists of the lower portion
of the floral tube as well as the ovary within it.
Thus the cactus fruit is, in fact, a shoot or false
fruit in the strict botanical sense (Mauseth 1984b,
254). Floral remnants may also persist. The fruit
wall is thus made up of an inner layer from the
ovary wall and an outer layer (accessory tissue)
derived from the pericarpel. Most cactus fruits
bear scales, hairs, wool, or even spines on their ex-
terior though some genera such as Ariocarpus, Lo-
phophora, Mammillaria (M. crinita and M. prolif-
era, for example), and Melocactus have naked
fruits. In some cases, the areoles on the fruits pro-
duce flowers and fruits, resulting in long chains
of fruits as in Cylindropuntia fulgida.

Seeds
Seeds are important in understanding relation-
ships within the Cactaceae for there is much di-
versity in size, shape, color, and seed coat or testa
pattern. Important comparative studies of seeds
have been made by Barthlott and Voit (1979) and
Stuppy (2001), with their data used by the Inter-
national Cactaceae Systematics Group in its classi-
fication of the family. Seed characters are believed
to be very stable, little affected by environmental
factors.

The embryo within the seed is usually curved,
and the nutritive tissue is perisperm, derived from
diploid nucellar tissue of the ovary rather than
from triploid endosperm, which is tissue derived
from fertilization (a male nucleus and two female
nuclei). The cotyledons are reduced in size com-
pared to those of many other plant embryos. The
hilum or point of attachment of the funiculus
(the connection of the ovule to the wall of the
ovary) is usually prominent in most members of
the subfamily Cactoideae and is fused with the
micropylar region (the opening into the ovule)
into a distinct complex called the hilum-micro-
pylar region (Barthlott and Hunt 1993,168). Some
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cactus seeds are arillate or strophiolate, that is,
with outgrowths involving the hilum-micropylar
region.

Seeds of Pereskia are thought to retain the lar-
gest number of primitive characteristics in the
family, having a relatively simple form and testa
structure. The subfamily Opuntioideae has a
unique seed type within the family: disklike with
a bony funicular envelope surrounding the seed.

Dispersal
The most common method of cactus fruit or seed
dispersal is by birds, which is indicated by the
large number of juicy, sweet, colorful fruits in the
family. A few cacti such as Blossfeldia, some species
of Copiapoa, and probably Aztekium are dispersed
by ants. Barthlott and Hunt (1993, 168) report
that the fruits of Pseudoacanthocereus brasiliensis

Scanning electron
micrograph of a
seedofSderocac-
tus parviflorus,
x27

Scanning electron micrograph of a seed of Sderocactus
parviflorus, showing the hilum-micropylar region, x38

Naked fruits of Mammillaria crinita

Primitive seeds of Pereskia (left) and seeds ofOpuntia
streptacantha (right) with bony envelope. Arillate seed of Strombocactus disciformis, x!50
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and Pereskia bahiensis fall to the ground, then
ripen and become scented, thus attracting larger
animals, possibly even reptiles, to be eaten and
dispersed. Reptiles are involved in the dispersal of
cacti because giant tortoises in the Galapagos Is-
lands commonly eat the fruits of Opuntia, thus
spreading the seeds after they pass through the
animals' digestive tracts. Mammals are also im-
portant in the dispersal of spiny fruits such as
those of Cylindropuntia and Opuntia, which act
as burrs, attaching themselves to fur or hair. Wind
is also known to facilitate dispersal in cacti, as in
some species of Eriosyce that have balloonlike
fruits that can roll and bounce across the open
desert until becoming lodged.

VEGETATIVE REPRODUCTION
Many cacti, particularly those in the subfamily
Opuntioideae, commonly reproduce asexually by
shedding stem joints that produce adventitious
roots and form new individuals. Stem joints of
many species of Cylindropuntia catch on the skin
or fur of animals, readily detach from the parent
cactus, and are carried to another location where
they are deposited to produce a new individual by
vegetative reproduction. This phenomenon has
created a nightmare for taxonomists, as occa-
sional outcrosses between individuals of the same
species, or hybrids between different species, in-
troduce variations that are then perpetuated by
asexual means. Cactus horticulturists also know

Wind-dispersed fruits of
Eriosyce islayensis, south

ofNazca, lea, Peru

that offshoots, or pups, of individual plants can
be detached and form roots readily.

Chemistry
The unique combination of characteristics of
cacti clearly make them a distinct family, but these
same features indicate relationships to other
plants. One of the most distinctive features of
cacti is that they contain pigments including the
nitrogen-containing betalains (water-soluble pig-
ments, including betacyanins and betaxanthins)
rather than the non-nitrogen-containing antho-
cyanins (water-soluble flavonoids) typical of
most other flowering plants. This is strong evi-
dence that the family belongs in the betalain-con-
taining order Caryophyllales.

The family Cactaceae is also characterized by
possessing large numbers of alkaloids, nitrogen-
containing compounds. Lophophora williamsii,
for example, is known to have more than 50 dif-
ferent alkaloids (Anderson 1996, 220-228) with
both phenethylamines and tetrahydroisoquino-
lines present. Triterpenes and sterols, steroids con-
taining several carbon rings and alcohol side
chains, also occur in the family.

Mucilage is characteristic of many groups of
cacti, probably functioning in water storage (Gib-
son and Nobel 1986, 194-199). Ariocarpus and
Opuntia are two genera that develop complex mu-
cilage systems. Some species of the genus Mam-
millaria also possess latex-producing cells or lati-
cifers that arise from the breakdown of numerous
cells, producing wide ducts in the cortex (Mau-
seth 1978a,b, 1983a; Wittier and Mauseth 1984).

Many cacti have idioblastic cells, cells that dif-
fer in size, shape, or function from those in the
surrounding tissue. Druses, aggregates of crystals
of calcium oxalate, are located within the hypo-
dermis and cortex. Their presence, location, and
shape are useful taxonomic characters, as shown
in Pelecyphora (Anderson and Boke 1969). Silica
bodies are found in all species of Stenocereus
(Gibson and Nobel 1986,203-204).

Physiology
Cacti possess a number of interesting metabolic
features, most of which are related to the fact that
the plants usually occur in regions with a limited
supply of water for at least part of the year. Sue-
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culence is one such feature, and some cacti, when
fully hydrated, consist of almost 95% water. Re-
markably, they can become desiccated and sur-
vive to the point at which water content is as low
as 20% (Gibson and Nobel 1986,9).

Cacti also have the capability to absorb water
very quickly once rain has fallen. Gibson and
Nobel (1986, 9-10) report that Ferocactus cylin-
draceus can take up noticeable quantities of water
within 12 hours of as little as 7 mm (0.3 in) of
rain. In a few days the stem becomes fully hy-
drated.

The great majority of cacti carry out the spe-
cial photosynthetic process called crassulacean
acid metabolism (CAM), a phenomenon also
found in the stonecrop family Crassulaceae, an
unrelated family of succulents, and other plants
that must cope with a limited supply of water, in-
cluding agaves, yuccas, bromeliads, and many or-
chids (Mauseth 1991,268 -269). It is a kind of pho-
tosynthesis that minimizes the use of water by the
plant.

Gas-exchanging stomata may be opened or
closed by the plant. Most plants open stomata
during the day so that carbon dioxide may be
taken in and combined with hydrogen obtained
from the splitting of water using sunlight to make
sugars in the process of photosynthesis. Oxygen, a
by-product of photosynthesis, is released into the
atmosphere through the open stomata. Water
vapor is also lost when stomata are open, how-
ever, creating a problem for desert plants, espe-
cially when stomata are open during the hot time
of the day. Desiccation can occur rapidly, with se-
rious consequences. In CAM photosynthesis the
stomata open only at night, thus conserving water
because much less water vapor is lost during
cooler night hours. During the night, carbon
dioxide enters the chlorophyll-containing cells of
the stem and is converted to organic acids that are
briefly stored in the cell vacuole. At the same time,
oxygen is released and only a small amount of
water vapor is lost. The following morning, the
stomata close and the cells begin to photosynthe-
size as the sun rises. Carbon dioxide is removed
from the organic acids and used to make sugars.
Thus efficient photosynthesis can occur during
the daylight hours with the stomata closed. Non-
CAM plants, including the majority of flowering

plants, conduct gas exchange during the day. The
metabolism of the great majority of those is de-
scribed as C3 because carbon dioxide is captured
as three-carbon acids. Interestingly, cacti that
have some of the most primitive characteristics in
the family have C3 metabolism: Pereskia, which
has persistent leaves, has CAM in the stems and C3

in the leaves, and Maihuenia is completely C3.

Origin of Cacti
The fossil record is not of help in determining the
origin of cacti because no fossils of cacti have
been found. In addition to morphological and
molecular data, however, biogeography provides
a remarkable amount of information about the
place and approximate time cacti originated, as
well as their possible ancestors.

Plate tectonics or continental drift is a key phe-
nomenon in understanding the place and time of
the origin of cacti. About 200 m.y. B.P. (million
years before present), Earth had a single super-
continent, Pangaea. The southern half of Pangaea
began to separate about 165 m.y. B.P. from the
northern portion, Laurasia, forming Gondwana.
That huge landmass, in turn, began to fragment
about 130 m.y. B.P., opening the South Atlantic
Ocean as the future continents of Africa and
South America began to form. Slowly, the future
continents separated from each other as their
plates drifted apart, though for many millions of
years they were close enough that their floras and
faunas were the same. Eventually, however, the
distances became too great for interchange be-
tween the continents, and organisms evolved in-
dependently on each.

Cacti are essentially New World plants. There-
fore, the family must have arisen after the ancient
landmass of Gondwana separated sufficiently
into Africa and South America. Otherwise, cacti
would be well represented on both continents.
Separation of the two continents began during
the early Cretaceous, when flowering plants first
appeared, about 125-130 m.y. B.P. (Raven and Ax-
elrod 1974, 545). By the close of Cretaceous, 65
m.y. B.P., the two continents were separated by
about 800 km (500 miles), which would have pre-
vented most dispersal of organisms between
them. Thus the Cactaceae probably did not arise
until the very end of or just after the Cretaceous.
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Mauseth (1990) suggests that the earliest possible
time for the family's origin would be 100-90 m.y.
B.P. Chloroplast DNA studies by Hershkovitz and
Zimmer (1997), however, suggest that cacti may
have arisen as late as 30 m.y. B.P. in the mid-Ter-
tiary, followed by rapid diversification in the
newly developing American deserts.

The cactus family is placed in the order Car-
yophyllales, also called the Centrospermae or
Chenopodiales, on the basis of numerous charac-
teristics (Mabry 1977; Cronquist 1981,235-276;
Downie and Palmer 1994). The order, with 12 fam-
ilies, comprises plants that possess several distinct
embryological features, a unique type of sieve-
tube plastid, and a characteristic spherical, pan-
toporate type of pollen grain. Many are succulent,
have anomalous secondary growth, and carry out
crassulacean acid metabolism. One of the most
distinctive features of the order is that 10 of the
families, including the Cactaceae, produce nitro-
gen-containing betalain pigments instead of non-
nitrogen-containing anthocyanins. These are the
only flowering plant families with these unique
pigments. Chloroplast DNA studies have also
shown that the rp/2 intron is absent in members
of the order (Downie and Palmer 1994,241).

Present biogeography indicates that some
members of the Caryophyllales probably arose
prior to the separation of Africa and South Amer-
ica (Raven and Axelrod 1974,568). The pokeweed
family Phytolaccaceae is most likely the oldest
family of the order and may be ancestral to the
other families (Cronquist 1981, 238). Subse-
quently, some families of the order arose and
evolved in Africa, while others, including cacti,
arose and evolved in South America. Studies
based on DNA data suggest that Cactaceae and
the purslane family Portulacaceae are probably
most closely related to each other. Among the
Portulacaceae, sharing of certain DNA restriction
sites indicates that cacti are more closely related to
Portulaca than to Claytonia (Downie and Palmer
1994; Hershkovitz and Zimmer 1997).

Raven and Axelrod (1974, 605) suggest that
there were extensive arid regions within the inte-
rior of Gondwana. It is therefore likely that several
families arose within this former area—the Ma-
dagascan family Didiereaceae (like cacti, spiny
stem succulents), some members of the Portula-

caceae, and the Mesembryanthemum family Aizo-
aceae in Africa—and the Cactaceae and other
members of the Portulacaceae in South America.
Raven and Axelrod (1974,628) further comment
that the cacti "appear to have come principally
from South America, but they are so well or dis-
tinctively represented by endemic elements in
North America that they may well have arrived in
North America by early Tertiary t ime.. ." North
and South America were not connected by land
until about 5.7 m.y. B.P. but it is likely that disper-
sal by rafting and by means of island bridges
could have taken place as long ago as 36 m.y. B.P.
through both the Caribbean and along the vol-
canic chain that makes up present-day Central
America.

The South American continent about 100 m.y.
B.P. was very different from that today. The conti-
nent has been slowly drifting northward, so at the
approximate time of origin of cacti, Colombia
and Venezuela were at or near the equator. More
importantly, the Andes had not yet uplifted, so
many regions of northwestern South America
were hot, humid, and only seasonally dry. The re-
gion had not yet become a desert. Leuenberger
(1986,43-45) states that the genus Pereskia prob-
ably arose within this area of South America, with
three subsequent speciation zones occurring in
the Andes, Caribbean, and the chaco and caatinga
regions of eastern South America. Pereskia is gen-
erally accepted as the genus that most likely re-
sembles what may have been the first cactus
(Mauseth and Landrum 1997). Robert S. Wallace
(pers. comm.) believes, however, that cacti origi-
nated farther south in Peru-Bolivia, for many of
the more primitive members of subfamilies
Opuntioideae, Cactoideae, and species of Pereskia
(P. diaz-romeroana, P. horrida, and P. weberiana)
are still found in this region of South America.

About 65 m.y. B.P. the Andes began to uplift,
changing both the topography and climate of
much of South America. By about 17 m.y. B.P. the
Andes were high enough to cause rain-shadow
deserts (Mauseth 1990). The latitude of 30° is
characterized throughout the world as the region
of deserts. During the early evolution and disper-
sal of cacti, Bolivia and southern Brazil were at
this latitude, though the Atacama Desert of Chile
toward the west and the Salta-Jujuy region of Ar-
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gentina toward the east now occupy that latitude.
It is no surprise, therefore, that both Bolivia and
Brazil are important centers of cactus speciation.
From these and other areas of South America,
cacti slowly migrated both northward and south-
ward into the regions where they are found today.

Distribution of Cacti
With the exception ofRhipsalis baccifera, cacti are
strictly New World natives. Cactaceae occur from
56° 15' north latitude near the Peace River in Brit-
ish Columbia and Alberta, Canada (Moss 1959,
339; Parfitt 1991, 72, 74) to 50° south latitude in
the Argentine portion of Patagonia (Russell and
Felker 1987). Interestingly, members of the sub-
family Opuntioideae are found at both latitudi-
nal extremes, Opuntia fragilis in the north and
Maihueniopsis darwinii in the south. Maihuenia
patagonica and Pterocactus australis are also found
at the most southern locality. In an east-west
range, cacti occur across the continent of South
America, extending approximately 1000 km (620
miles) westward from the continent's edge to the

Austrocylindropuntiafloccosa west of Huaraz, Ancash,
Peru, at 4040m (13,300 ft)

Opuntia galapageia var. galapageia on the coast of Bartolome (Bartholomew) Island
in the Galapagos archipelago
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Atacama Desert habitat
with Copiapoa cinerea, east

of Paposo, Antofagasta,
Chile, at 1000m (3300 ft)

Galapagos Islands, and eastward approximately
400 km (250 miles) to the Brazilian island of Fer-
nando de Noronha. Cacti occur from coast to
coast in North America and throughout the
Caribbean. They also exhibit a wide elevational
range, from Opuntia galapageia at sea level to
Austrocylindropuntia floccosa at about 4500 m
(15,000 ft) in the Andes.

Various species of Opuntia and several genera
of subfamily Cactoideae have been introduced by
humans to the Mediterranean, Africa, Asia, and
Australia, where they have become naturalized
(Chapter 2). In spite of the wide range of the sub-
family Opuntioideae, most other cacti are re-
stricted to either South or North America. The
tropical genera Harrisia, Hylocereus, Melocactus,
Pereskia, Pilosocereus, and Rhipsalis are found on
both continents, particularly throughout the more
equatorial latitudes. Mammillaria is also found on
both continents as well as in the Caribbean.

There are three major centers of cactus diver-
sity (Barthlott and Hunt 1993, 168-169). The
northern center is Mexico and the arid south-
western United States, which features the tribe
Cacteae and the columnar Pachycereeae. One of
the two South American centers of diversity oc-
cupies the arid and semiarid areas of the south-
western Andes, including parts of Peru, Bolivia,
Chile, and Argentina. Those tribes best repre-
sented in this center are the Browningieae, Noto-
cacteae, and Trichocereeae. The other center of
diversity in South America is eastern Brazil, which
includes the dry caatinga vegetation and the
campo rupestre area of rocky, mountainous veg-
etation. The tribe best represented in this center is
the Cereeae.

Tropical epiphytic cacti have two centers of di-
versity. The first is the Atlantic rain forest of south-
eastern Brazil, secondarily in Bolivia, with great
diversity of the Rhipsalideae. The second is the
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forests of Central America, with their characteris-
tic Hylocereeae.

Cacti live in a diversity of habitats, ranging
from rain forest to the extremely arid Atacama
Desert of Chile. Most cacti must have at least sea-
sonal rainfall, though in many areas of the south-
western United States and Baja California the

amount of precipitation is minimal. The coastal
deserts of Chile and Peru have cacti, particularly
Copiapoa, Eriosyce, and Eulychnia, that survive on
the seasonal fog called camanchaca in Chile and
garua in Peru. These fogs may be the only mois-
ture available to these cacti, except for rains that
occur every decade or so.

Rain forest habitat with a
tree laden with epiphytes,
including Rhipsalis
cereuscula, hanging from
lower branch toward the
center, near Siambon,
Tucuman, Argentina
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CHAPTER TWO

Ethnobotany of Cacti

When humans migrated into the Western Hemi-
sphere from Asia more than 40,000 years ago, they
encountered plants and animals far different from
any in their previous experience. The southward
and eastward movement of these people over
many millennia eventually led them into the
more arid regions. There they encountered a va-
riety of cacti, some of which doubtless found uses
in their hunting-gathering existence. Slowly, some
of the cacti took on more significance than others,
as dependable sources of food or as having divine
attributes.

Approximately 23,000 years ago, humans mi-
grated into South America byway of the Isthmus
of Panama (Ostolaza 1994, 81). Again they en-
countered strange new plants and animals on this
continent. Human survival depended on their
successful use of the natural resources, whether
as sources of food or fiber, or as a means of deal-
ing with the spirits.

Many isolated cultures evolved in both North
and South America, each developing its own uses
of plants. Survival in the arid regions was far more
difficult than in more moist areas where there was
more wildlife and available water. Desert and semi-
desert dwellers were constantly challenged to find
food, shelter, and the other necessities. Cacti in
these regions clearly became a major element for
human subsistence.

The archaeological record in many of these
arid regions is meager, yet some interesting data
have been obtained from plant remains, carvings,
paintings, and textiles. Cacti are present very early
in these records, one of the most interesting being
the cave paintings in the Serra da Capivara, Piaui,
Brazil. Depicted in these paintings, dating to
12,000 years ago, are what appear to be plants of

Tacinga inamoena (Nigel Taylor, pers. comm.). In
both Mexico and Peru, seeds of the subfamily
Opuntioideae appear in midden deposits more
than 9000 years old, long before any of the in-
digenous people became agriculturists (Ostolaza
1994,82-83).

One of the most interesting sites is the cave at
Pachamachay, located in the central Andes of
Peru at 4200 m (13,800 ft). There, a large quantity
of opuntioid seeds have been discovered that date
back 11,800 years, and the only cactus now grow-
ing at this elevation is the mound-forming Austro-
cylindropuntia floccosa (Ostolaza 1994, 82). It is
likely that fruits of this cactus were collected by
people and brought to encampments for con-
sumption. One must wonder how long it took for
some of the seeds to germinate and produce
plants near the habitations, thus previewing for
these early people the possibility of actual culti-
vation of cacti.

Agriculture developed between 3500 and 6000
years ago in various regions of South America, in-
cluding the cultivation of beans (Phaseolus luna-
tus) and cotton (Gossypium barbadense) (Osto-
laza 1994,83). One of the most remarkable uses of

Fruits and seeds of
Austrocylindropuntia
floccosa in the
Cordillera Blanca,
Peru
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cacti by the people in this preceramic period was
the production of fishhooks from the spines of
Neoraimondia arequipensis. Young spines were
carefully bent and tied into a curved position
using fibers of Furcraea (Agavaceae), allowed to
mature and harden for many weeks, then cut from
the cactus. They were attached to lines made from
cotton or Furcraea and used for fishing.

Similar developments occurred in North
America, especially among the Native Americans
of Mexico, where several cacti took on great im-
portance. Of particular interest is the development
of plant knowledge among the people who inhab-
ited the valley of Mexico, formerly called Anahuac.
Many separate tribes lived within this region for
millennia, not always in friendly fashion. By the
fifteenth century the Nahua tribes gained su-
premacy, the most powerful of which were the
Aztecs, who constructed the city of Tenochtitlan
on an island in a lake in the middle of Anahuac.
One of the most important Nahua chiefs, Neza-
hualcoyotl of the Acolhua tribe, had great affec-
tion for plants, as did many of his people (Parkes
1970,19). Under his direction many botanic gar-
dens were created, including those at Chapultepec,
Ixtapalapa, and Tenochtitlan. Cacti clearly were of
great importance for these people and were used
in religious practices, medicinally, ornamentally,
and for food (Bravo-Hollis 1978,6-7).

Legend says that the Aztec people, in search-
ing for the place to locate their city of Tenochti-
tlan, were told that it was to be built where they
saw an eagle with a serpent in its beak. They found
such a bird perched on an Opuntia on the island.
This symbol, an eagle perched on the cactus with
a snake in its mouth, is on the seal of the republic
of Mexico.

Two cacti took on particularly significant roles in
the lives of Native Americans: peyote, Lophophora
williamsii, in North America and the San Pedro
cactus, Echinopsis pachanoi, in South America.
Both have an ancient history and continue to be
used today. Interestingly, both contain the same
mind-affecting alkaloid mescaline. Both cacti are
described in greater detail here because of the im-
portant roles they play in the modern and ancient
religious-medicinal practices of Native Ameri-
cans.

Peyote
The Spanish, under the command of Hernan
Cortes, encountered peyote soon after their con-
quest of the Aztecs. However, it was not reported
until 1560 when the Franciscan friar Bernardino
de Sahagun referred to a "root which they call pey-
otl" in his Historia General de las Cosas de Nueva
Espana, general history of the things of New Spain
(Sahagun 1938, 118). Additional mention was
made of peyote by Francisco Hernandez in 1570
(1790,70-71) and Juan de Cardenas in 1591 (1945,
243-247). Evidence of its long use has been found
in a snuffing pipe from the Monte Alban culture
of about 300 B.C. and funerary art from the Col-
ima culture of approximately 100 B.C. to A.D. 200
(Furst 1974,65-66,83). Adovasio and Fry (1976,
95) report finding a peyote necklace at a Cuatro
Cienegas site in northern Mexico dating from be-
tween A.D. 810 and 1070. Davis (1996, 74) sug-
gests that peyote use may extend back more than
7000 years.

Peyote, Lophophora williamsii, is a small, geo-
phytic, spineless cactus found in the Chihuahuan
Desert of southern Texas and northern Mexico,
but clearly its use in religious-medicinal practices
extended beyond its natural distribution. It is un-
clear whether it was an item of trade or whether
select pilgrims went to the areas where peyote oc-
curs to collect it. Two Mexican tribes, the Huichol
and Tarahumara, conduct elaborate pilgrimages
to the areas where peyote occurs in order to ob-
tain plants for ceremonial purposes.

Roman Catholic clergy attempted, largely with-
out success, to prohibit the use of peyote by the in-
digenous people. The Inquisition was introduced
to Mexico in 1571, and those who used peyote
suffered severely. Calling it raiz diabolica, devil's
root, the prohibition of peyote was put into the
church's confessional. One interesting religious
manual of the eighteenth century presents a se-
ries of questions to the penitent, asking whether
the person has committed murder, eaten human
flesh, or eaten peyote (Garcia 1760,14-15). Some
church leaders attempted to compromise and in
several cases an interesting mixture of Roman
Catholicism and peyotism developed. In some in-
stances a Roman Catholic priest may actually
have performed as a curandero, a medicine man
or shaman, serving peyote during night-long cer-
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emonies (Wasson 1965,164). A mission in Coa-
huila was even named El Santo de Jesus Peyotes,
and a calendar saint was referred to as Santa Nina
de Peyotes (Anderson 1996,11).

Peyote contains more than 50 alkaloids but the
most important is mescaline, which has psycho-
tomimetic effects similar to those of LSD and psi-
locybin. Mescaline causes one to experience vivid
colors and other enhancements of the senses. One
does not lose consciousness, nor does one actu-
ally hallucinate, but the effects on the mind are
impressive, to say the least. Early researchers noted
that the peyote experience consisted of three main
parts: abnormal sensory phenomena, an alter-
ation of one's conscious states and attitudes, and
abnormal emotional states (Anderson 1996, 81,
122-131). The person who ingests peyote usually
experiences two distinct stages in which the "hang-
over precedes the ebriety" (Jacobsen 1963, 485).
Often unpleasant bodily symptoms occur first,
including severe nausea, dizziness, and vomiting.
The second phase follows in 3-4 hours and is
characterized by euphoria and elation as well as
pleasant fantasies. This is known as the psychic
"intoxication."

It is therefore no surprise that early humans,
discovering how peyote greatly altered the senses,
believed that it was a divine gift and a means by
which they could communicate with the spirit
world. As most cultures believed that the spirits
were responsible for health, sickness, and death,
the curandero employed a huge arsenal of plants
and animals to control these spirits. Peyote be-
came one of these powerful weapons by which the

curandero could communicate with and, hope-
fully, control the spirits.

Two tribes in Mexico, the Huichol and Tara-
humara, continue to use peyote as they have for
generations. The Huichol carry on many ritualis-
tic practices such as those for making rain and cel-
ebrating a successful harvest of maize. Peyote is
an important component in these rituals, partic-
ularly those that revolve around the pilgrimage to
gather peyote where it occurs as well as those con-
cerning the planting and harvesting of crops. The
tops of peyote plants are eaten in the various cer-
emonies, which are usually communal.

The use of peyote by the Tarahumara of Mex-
ico consists more of elaborate curing ceremonies
than of rites revolving around agricultural prac-

Huichol pilgrimage for pey-
ote, the man holding Lopho-
phora williamsii in the same
hand as the gourd, photo-
graph by Stacy Schaefer

Father peyote
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Lophophora williamsii, El
Huizache junction, San Luis
Potosi, Mexico; peyote also

illustrated on page 17

tices. Because of its powerful effects on the mind,
the Tarahumara treat peyote in a special way, be-
lieving it to be a "spirit being that sits next to Fa-
ther Sun. I t . . . bore four faces, perceived life in
seven dimensions, and could never be allowed to
rest in the homes of the living" (Davis 1996, 72).
They find the plant on their pilgrimages by "lis-
tening for its song," and they, in turn, even sing to
it(Bye!979a,26).

The use of peyote in religious practices spread
into the United States in the middle of the nine-
teenth century, following the subduing of Native
Americans by the dominant Anglo culture. It
probably arose first among the Carrizo of north-
eastern Mexico, who passed it on to the Lipan and
Mescalero Apache, who carried the ceremony to
the Plains tribes of the United States. It was ea-
gerly accepted by many Native Americans in the
United States and by the beginning of the twenti-
eth century most Plains tribes knew of it. By the
middle of the twentieth century, peyote religious
practices extended throughout the United States
and into Canada. More than a quarter million Na-
tive Americans of the United States and Canada
belong to the Native American Church, in which
peyote is eaten as the sacrament (Anderson 1996,
39-44).

The service of the Native American Church is
an all-night ceremony involving a high degree of
ritual that is often a synthesis of Christian and tra-
ditional Native American elements. Basically, the

service consists of the eating of peyote, singing,
praying, and quiet contemplation. The center of
attention for the participants is a particularly fine
specimen of peyote, referred to as Father peyote.
Two researchers, Richard Evans Schultes and Wes-
ton La Barre, jointly experienced a peyote cere-
mony among the Kiowa; it is described in a beau-
tiful narrative recorded by E. Wade Davis (1996,
82-91). After participating in the ceremony, the
two scientists compared the effects of peyote. La
Barre said, "I saw something so beautiful:... The
sky collapsed over my head, bringing down heav-
enly dust that mixed with the smoke of the fire
and left me alone on the ground, floating between
a velvet cloth and the warmth of my mother's
womb." Schultes's response was, "I just saw col-
ors" (Davis 1996,91).

Native Americans believe that peyote "is the
Indians' Christ. You white people needed a man to
show you the way, but we Indians have always
been friends with the plants and have understood
them. So to us peyote came" (Underhill 1952,143).
Clearly, peyote to Native Americans has long been
a divine plant by which both soul and body could
be cured.

San Pedro Cactus
The South American columnar cactus Echinopsis
pachanoi, though unlike peyote in appearance,
has a similar history and use by Native Americans
in Peru. Extending far back into antiquity, the
temple of Chavin de Huantar, located high in the
central Andes of Peru, contains a remarkable
stone carving that represents one of the first im-
ages of a cactus. It is of a godlike figure combining
the characteristics of an eagle and a serpent, who
holds in his hand a piece of columnar cactus, al-
most certainly representing the San Pedro cactus.
Dating to approximately 1300 B.C. (Davis 1983,
368) it predates by a few years ceramic items show-
ing the San Pedro cactus. Ceramic "cigarettes,"
probably depicting the San Pedro cactus, have
been found at a coastal site north of Lima near
Casma with an age of about 3000 years; investi-
gators suggest that these may represent a method
by which early Native Americans obtained the
psychotomimetic effects of mescaline (Ostolaza
1995). Other ceramic items from the same region
and era show interesting combinations of jaguars
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and the cactus. The cactus, a high-mountain plant,
probably was domesticated along the coast as
early as the Early Intermediate Period (200 B.C. to
A.D. 600) by the Nazca and other groups (Davis
1983,368).

Just as for peyote in Mexico, the Spanish went
to considerable efforts to eradicate the use of the
San Pedro cactus because it was believed to be a
form of devil worship, but the practice continued
among the mestizo culture of Peru despite the
church's prohibitions. The cult slowly became a
syncretic blend of Roman Catholic and pre-His-
panic elements, which explains the name, San
Pedro cactus. Many Christians believe that St.
Peter holds the keys to heaven; the effects of the
cactus indicated to the mestizo people of Peru
that it was the key for them to reach heaven while
still on earth. Other vernacular names for Echi-
nopsis pachanoi are huachuma in the northern
Andes, achuma in Bolivia, and aguacolla and gi-
ganton in Ecuador (Schultes and Hofmann 1979,
154-155). Ritual complexes involving a curan-
dero or shaman have evolved in which the cactus
is seen as having spirits who communicate with
and carry out the leader's directions. The San
Pedro cactus activates "an inner power of the cu-
randero, enabling one to project an inner psychic
force, to control the spirits, and to interact with

the natural and supernatural energy fields, the
vital essence of the world" (Schultes and Winkel-
man 1995,226-227).

The San Pedro cactus is now used primarily for
therapeutic purposes, which may include treat-
ment of alcoholism and even mental illness. It
also is perceived to have great power in undoing
witchcraft and fighting against various forms of
sorcery. Some even use it to heal ailments of the
stomach, kidneys, liver, and blood.

Echinopsis pachanoi,
San Pedro Cactus, east
of Sayan, Lima, Peru

Stone carving at Huantar, Peru, representing Echinopsis
pachanoi, San Pedro cactus
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Preparation of San Pedro
cactus, Echinopsis pach-
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by Douglas Sharon

Large pieces of the cactus stem are harvested
and prepared by slicing as one would a loaf of
bread. The pieces are boiled in water for as long as
7 hours, with other plants such as Datura often
being added. A strict diet should be followed prior
to ingesting the plant: animal fat, grease, salt, chili
peppers, and pieces of plants that entangle (vines
such as beans and other legumes) are excluded
(Schultes and Winkelman 1995, 227). The pre-
ferred method of ingesting the San Pedro cactus is
through the nose. Tobacco is often used in com-
bination with the San Pedro cactus, for users be-
lieve that it enhances the effects of the cactus,

clears the mind, and enhances the several effects
such as visions, imagination, and sight. The psy-
chotomimetic effects of the San Pedro cactus re-
sult from the alkaloid mescaline, which is also
found in peyote. Concentrations of the alkaloid
in the two cacti are similar according to Crosby
and McLaughlin (1973,416), but Shulgin (1979,
42) claims that the San Pedro cactus, Echinopsis
pachanoi, has only one-tenth as much mescaline.
Shulgin further notes, however, that a related spe-
cies, E. peruviana, has approximately the same
mescaline content as peyote; it is known by some
as San Pedro macho. Mescaline is also found in
several other species of Echinopsis (syn. Trichoce-
reus), including E. cuzcoensis, E. deserticola, E. ta-
caquirensis, and E. uyupampensis (syn. E. valida?)
(Agurell et al. 1971; Shulgin 1979). The effects of
mescaline are the same as described for peyote.
Marlene Dobkin (1968,192), in an early study of
the mestizo use of San Pedro cactus, observed that
its ingestion causes nausea and vomiting but that
these are "important in purging the sick person
of impurities." Davis (1983, 375) comments that
there was minimal intoxication among the par-
ticipants in ceremonies he witnessed.

The ritual consists of an all-night healing ses-
sion composed of two parts. The first, led by the
curandero who is under the influence of the San
Pedro cactus, lasts about 2 hours and involves
singing, praying, and whistling. In this first phase
the curandero divines the cause of the patient's
illness and how best to cure it. Both the patient
and the curandero's assistants also take the San
Pedro cactus and tobacco through the nose. All
drink a cup of the San Pedro tea or infusion at the
end of the first session. The second phase consists
of the curandero's treating the patient through
the use of various folk medicines derived from
plants (Davis 1983,367). The cactus "permits the
emergence of the visionary power of the curan-
dero, who visualizes the aspects of the patient's life
which represent the causes of the problems"
(Schultes and Winkelman 1995, 228). Like pey-
ote, the San Pedro cactus seems to provide a
bridge between the traditional pre-Anglo culture
and that of modern society. As one curandero
stated, "San Pedro is always in tune with ('ac-
counted' with) the saints, with the powers of ani-
mals, of strong personages or being, of serious
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beings, of beings that have natural power . . ."
(Sharon 1972,121).

Several forms of the San Pedro cactus are used
by the curanderos, the most usual being those
with seven ribs. Four-ribbed plants are rare but
are believed to have special healing properties.
Plants from the highlands are said to be the most
potent, possibly as a result of climatic and soil fac-
tors (Sharon 1972,120).

A traditional drink called cimora involves the
San Pedro cactus and various other plants, in-
cluding the cactus Neoraimondia arequipensis,
two species of Brugmansia (Solanaceae), Iresine
spp. (Amaranthaceae), Isotoma longiflora (Cam-
panulaceae), and Pedilanthus tithymaloides (Eu-
phorbiaceae). Most of these plants, according to
Schultes and Hofmann (1979,156), have "biody-
namic" properties. Davis (1983, 370) suggests,
however, that" cimora appears to be a generic term
which may be applied to a number of plants,
specifically the brugmansias and perhaps ... the
euphorbiaceous Pedilanthus tithymaloides . . . ."
He goes on to say that the matter of cimora still
needs clarification. Clearly, however, cimora is not
simply a mixture of the San Pedro cactus and a
few other plants.

Two other species of cacti, though not psychoto-
mimetic, have had a profound influence on many
indigenous people in North America: saguaro,
Carnegiea gigantea, and the Indian fig cactus,
Opuntia ficus-indica. They are considered in some
detail before examining other members of the
cactus family and their uses by humans.

Saguaro
The saguaro, Carnegiea gigantea, is one of the
most spectacular cacti of the Sonoran Desert of
northwestern Mexico and the southwestern
United States, and its significance to Native Amer-
icans has long been—and continues to be—of
great importance. Extensive studies of this cactus
and the people who have used it have been done
by Bruhn (1971), Crosswhite (1980), Felger and
Moser (1985), and Moerman (1998). There is ev-
idence that the ancient Hohokam and Sinagua,
contemporaries of the Anasazi, ate saguaro fruits
but also used the ribs from dead stems as roof
beams for their stone-walled structures (Cheet-

ham 1994,18). The Hohokam also created works
of art, etching designs on shells, by using saguaro
wine that had turned to vinegar (Crosswhite
1980,53-54).

Legends among other Native American tribes
in the southwestern United States and northern
Mexico, where the cactus occurs, indicate a long
period of use. Three tribes in this region, who call
themselves the O'odham, including the Akimel
O'odham (northern River Pima), Tohono O'od-
ham (Papago), and Hiach-eD O'odham (Sand
Papago), have a long history with the saguaro cac-
tus. Likewise, the Seri of northwestern Mexico
also use the saguaro for a variety of purposes (Fel-
ger and Moser 1985,247-248). Although the rec-
ord is unclear with regard to the name of the large
cactus first observed by Anglos, in 1540 the Span-
ish explorer Francisco Vasquez de Coronado and
his party almost certainly saw the saguaro and
groups of Native Americans who "drink the wine
made of the pitahaya, which is the fruit of a great
thistle which opens like the pomegranate" (Mi-
tich 1972, 119). The term pitahaya was used by
the Spanish for several columnar cacti and their
fruits, and the name saguaro, also spelled suwarro,
first appeared in a report by Colonel W. H. Emory
in 1848 on the survey along the United States-
Mexico border (Mitich 1972,122).

Today some of these Native Americans con-
tinue to participate in annual activities involving
the saguaro, much as they have for generations.
In fact, the traditional calendar of the Tohono
O'odham is organized around the plant's annual
cycle, beginning in late June and early July with
the harvesting of fruits. This first month of their
year is called Hahshani Mashad, the saguaro (har-
vest) month (Crosswhite 1980,14). The saguaro
is so important to them that the cacti (Nabhan
1982,26-27) "are referred to as humans You
don't do anything to hurt them. They are Indi-
ans." The Tohono O'odham have been bound to
this cactus because of their dependence on it for
survival. The month in which saguaro fruits are
harvested is usually a time of food shortage, so the
abundant, fresh, sweet food is especially welcome.
The annual harvest of fruits and the making of
preserves and wine precede the growing of beans,
maize, and squash. Other aspects of Tohono O'od-
ham life parallel those of the saguaro. Their strat-
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egy for collecting water for irrigation by digging
many shallow, diverging ditches is similar to that
of the saguaro, the shallow, spreading roots of
which quickly take up water from the infrequent
rains (Crosswhite 1980,8-9). Saguaro wood, par-
ticularly the ribs, is used for a variety of purposes
as well. The boots of the saguaro, callus structures
that form within the stem when woodpeckers cut
out their nests, may also be used as containers.

Preparation of saguaro fruits, Carnegiea gigantea, in a
cactus camp in Arizona, photograph by Ruth Greenhouse

Traditionally, the Tohono O'odham had win-
ter and summer homes, plus a cactus camp. Win-
ter homes usually were in the hills where water
was available, and summer thunderstorms brought
water to the valleys, which enabled them to farm
there. Between living in these two places, they
made temporary camps in areas where many sa-
guaros grew to facilitate the harvest of the fruits.
The sites consisted of simple ramadas or shelters
made of mesquite wood (Prosopis) and the vari-
ous implements needed for harvest and prepara-
tion of the fruits. A family performed a ritual
upon arrival in which each member took a ripe
fruit, opened it, extracted the juicy red pulp, and
rubbed it on his or her heart, saying a prayer of
thanksgiving (Crosswhite 1980,18).

Saguaro fruits are gathered to make jam, to col-
lect the seeds for meal and chicken food, and to
make wine for the rainmaking ceremony. Harvest
is a time of hard work but also one of joy because
of the abundant, tasty fruits and social interac-
tion. The harvest usually lasts about a month, be-
ginning mid-June. The time varies because fruits
may mature differently each season because of cli-
matic factors. Fruits are removed from the tops of
the high stems with a harvest pole made of two or
three saguaro ribs that have been tied together. A
short, sharpened crosspiece of creosote (Lama
tridentata) or Acacia wood is firmly attached near
the top at a 45° angle by rawhide, wire, or grass.
This implement is used to dislodge the ripe fruits •
so that they fall to the ground. Women normally
harvest the fruits, while men gather firewood and
water for the camp. The women work in teams of
two, one removing the fruits and the other gath-
ering those that fall. Those fruits that have not al-
ready opened or that do not split open on falling
are skillfully sliced open with dried flower remains
or a fingernail. The pulp is removed and placed in
a basket, and the fruit wall is carefully "laid upon
the ground with the red interior pointing toward
the sky to hasten rain" (Crosswhite 1980,24).

The women return to the camp with filled bas-
kets, each containing about 15 liters (14 quarts)
of material weighing about 10 kg (22 pounds).
Pulp is taken from the basket, cleaned of stones
and debris, and placed in water. Water from the
soaking pulp provides a refreshing drink for the
hot, tired workers. There is little delay in prepar-
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ing the pulp, to prevent fermentation and spoilage
that occurs rapidly in the summer heat. The pulp
is mashed and then boiled, thus extracting sugar.
The contents are strained, with the juice being re-
turned to the fire for more cooking; pulp and
seeds are spread to dry in the sun. Slowly, the boil-
ing liquid becomes a syrup, which is then cooled
and bottled.

Jam is made from saguaro fruits by mixing
dried pulp, from which the seeds have been re-
moved, with water and syrup. This is boiled until
it becomes a "gelatin-like mass," which is then
beaten into a sticky mass (Crosswhite 1980, 30).
The dried pulp and seeds are separated by rub-
bing between the hands. The remaining pulp is
then dried further, becoming completely dehy-
drated and capable of being stored indefinitely. It
can later be boiled in water to make syrup. The
seeds maybe fed to chickens or ground and made
into a meal cake. This, in turn, can be mixed with
water to make a simple gruel. Ground seeds may
also be mixed with sugar to make a type of candy
(Crosswhite 1980,30-32).

Making wine from saguaro fruit is a very im-
portant activity for it is connected with the rain-
making ceremony in July or early August (Bruhn
1971,326). Some saguaro syrup is contributed by
each family and mixed with cold water, which is
then poured into large earthenware jars, called
ollas, that have been placed in a wine house just
for this purpose. The special house is then closed
and a fire built to bring the liquid to the proper
temperature for fermentation. An official taster
supervises all these activities and determines when
the process is complete, usually in 2-4 days (Cross-
white 1980, 42-43). The taster must be careful
not to allow the wine to become too acidic, thus
becoming vinegar. There are two nights of danc-
ing and singing outside the wine house while the
wine ferments, with the people becoming more
and more excited in anticipation of the comple-
tion of the process, usually about the end of the
second night. A runner is sent to surrounding vil-
lages to notify people that the wine is nearly ready,
and soon people arrive wearing their finest clothes,
prepared to participate in the festivities to bring
rain. Wine bearers serve the finished wine to all
present; drinking and celebrating follow.

Those who have witnessed the rainmaking cer-

emony report that vomiting is an expected part
of the activity. The huge quantities of wine con-
sumed, its relatively low alcohol content, and its
unstable quality, resulting from rapid fermenta-
tion, make it act as an emetic. The purging of the
body is important, for as "they are being cleansed,
they are bringing in the rains to renew the land
and to break the heat" (Nabhan 1982, 37). The
Tohono O'odham believe so strongly that the rain-
making ceremony will bring rain that one old
man commented: "Every time I been here to sit
and drink that wine, there comes a little rain"
(Nabhan 1982, 37-38). Nowadays the ceremony
differs from that of many years ago, simply be-
cause of the great changes that have occurred in
the lives of these Native Americans. However, they
still say that the saguaro is still an important part
of their lives.

Indian Fig Cactus
So important has Opuntia been as a source of
food for the peoples of North America that the
origins of its use are lost in ancient mythology.
One species more than any other, now known as
the Indian fig cactus, O. ficus-indica, has had a
great effect on the indigenous people of the New
World as well as on those in Europe after its in-
troduction there in the sixteenth century. Bravo-
Hollis (1978, 6-11) discusses the use of Opuntia
by Native Americans in Mexico prior to their con-
quest by the Spanish in the sixteenth century. It
was widely used for various purposes throughout
much of Mexico and it had been dispersed by hu-
mans from its original location, which was prob-
ably central Mexico. In addition to food, it is used
to treat whooping cough, diabetes, prostate prob-
lems, rheumatism, and nosebleed. It is also used
in dentistry (Duke and Vasquez 1994, 125). Se-
juro (1990,31) claims that it has been used ther-
apeutically by the Nazca in Peru.

The original source of Opuntia ficus-indica as
well as its original characteristics are unknown
because indigenous people long ago selected hor-
ticultural and hybrid forms (Bravo-Hollis 1978,
320). Russell and Felker (1987,435) claim that O.
ficus-indica was taken to Spain by Columbus on
his first trip to the New World. Others dispute this
but there is little doubt that the plant had been
taken to the Caribbean prior to Columbus's arri-



52 Chapter Two

Plantation of Opuntia

ficus-indica on Sicily

val. The Spanish were intrigued by the plant, not
only because of its distinct appearance but also
because of the importance attached to it by the
Native Americans, particularly the Aztecs, for eco-
nomic, religious, and social purposes. One of the
most fascinating economic aspects is that the
plant was vital to the production of a red dye from
the crushed bodies of the cochineal insect that
used the cactus as its host plant (Barbera et al.
1992, 11). Another species, O. humifusa, proba-
bly reached Europe early in the seventeenth cen-
tury (Leuenberger 1993).

Once Opuntia ficus-indica reached Spain it
quickly became naturalized through vegetative
reproduction and the dispersal of seeds by birds,
spreading throughout much of the country. The
Moors were finally expelled from Spain in 1610
and are believed to have taken the cactus to North
Africa, where it became widely naturalized as well
(Russell and Felker 1987, 435). Spain's influence
throughout much of Europe in the sixteenth cen-
tury led to its spread to Italy, Greece, and other
Mediterranean countries. The rapid dispersal of
O. ficus-indica throughout the Mediterranean by
humans for ornament and as a curiosity, and by

natural means, so confused many early botanists
that some believed it to be native rather than an
introduction from the New World. Almost as
soon as it was seen by Europeans it became known
asficus indica, Indian fig (Barbera et al. 1992,11-
12). In 1565, Pier Andrea Mattioli wrote that the
name was a poor one, for the plant was quite dif-
ferent from the true Indian fig tree that had been
described centuries earlier by Theophrastus,
Strabo, and Pliny. He further wrote that the plant
called opuntia by Pliny may have been the same
species since it grew near Opuns in India (Fried-
rich 1975,64). Howard and Touw (1981,235) sug-
gest, however, that the name is derived from the
name of the Greek region, Locris Opuntia, the
capital of which was Opus. They further state that
a plant from that region seemed similar to the
cactus, not because of its spiny nature but because
it could propagate vegetatively.

Cochineal dye led to the introduction of Opun-
tia ficus-indica to the Canary Islands, where a
major industry was created and continues to the
present. Attempts were also made to develop the
industry in Spain but with less success (Russell
and Felker 1987,435).
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Other species of Opuntiawere also introduced
to Europe during the sixteenth century but none
had the influence of O. ficus-indica. Fruits may
have been used for food for a short time, then the
cacti were used simply an ornamentals or as
hedges.

Europeans quickly recognized the importance
of Opuntia ficus-indica as a source of fruit, and by
the seventeenth century it was cultivated widely
throughout the Mediterranean. The island of Si-
cily proved to be particularly suitable and by the
middle of the nineteenth century large planta-
tions had been established, often intercropped
with fruit trees. One French agronomist, visiting
Sicily in 1840, commented that the cactus was
"the manna, the blessing of Sicily" (Barbera et al.
1992,12). An innovation was developed by Sicil-
ian farmers to produce larger fruits later in the
season. The process, called scozzolatura, involves
removal of the first flush of flowers. This stimu-
lates the plant to produce a second set of flowers
later in the season that develop into larger, fleshier
fruits with fewer seeds (Barbera et al. 1992, 16).
Such fruits bring a higher market price.

Sicilians use the fruits as Mexicans do, boiling
the juice into a syrup and also producing a jam. A
tea is made from the flowers and drunk for kidney
problems. Dried flowers are also ground into a
paste and applied to the skin for measles (Galt and
Galt 1978, 24). The Sicilians do not eat the stem
joints, however, which Mexicans call nopales and
nopalitos. Instead, stem joints are fed to livestock
on occasion because of their high water content
(Barbera et al. 1992,17).

Commercial plantings of Opuntia ficus-indica
are also found in Argentina, Brazil, Chile, Algeria,
and South Africa. Its introduction into South Af-
rica was not without problems. Introduced to the
Cape region in the seventeenth century, the cactus
quickly escaped and by the early twentieth cen-
tury infested nearly 1,000,000 hectares (2,470,000
acres). The spiny form of O. ficus-indica has been
declared an invader plant. Fortunately, biological
controls have been successful and most infesta-
tions have been eradicated. Biological control is
discussed in more detail under Cacti as Weeds.
The spiny form of O. ficus-indica is thus a weed
that is now under control, but there continue to
be efforts to use the plant in several ways. It has

proven valuable as cattle fodder and forage, espe-
cially during drought periods. Informal market-
ing of the fruits occurs, mostly along roadsides,
but the fruits fetch a low price because of the
spines.

The spineless form of Opuntia ficus-indica has
not been declared a weed in South Africa and
there are extensive plantations in various areas,
especially in the karoo. There, more than 26,000
hectares (64,200 acres) of grazing land have been
planted with it for cattle fodder and forage, and
interest seems to be growing in producing fruits
for markets throughout the country (Brutsch and
Zimmermann 1993, 158-159). Experiments are
also underway to determine if it would be com-
mercially practical to grow cochineal insects,
Dactylopius spp., on harvested stem joints to pro-
duce carminic acid, the dye.

The dispersal of Opuntia ficus-indica into west-
ern North America has had both biological and
cultural consequences. In the middle of the eigh-
teenth century the Franciscan order of the Roman
Catholic Church founded a series of missions in
settlements established by the government of
New Spain along the Pacific coast of what is now
Baja California in Mexico and California in the
United States. Partly, it was the desire of the Fran-
ciscans to convert Native Americans to Chris-
tianity, but they were also concerned by the Rus-
sian presence at Fort Ross in northern California
and wanted to prevent the Russians from moving
down the coast. The first Franciscan mission in
California was in San Diego, established in 1769.
The church fathers and those who accompanied
them brought seeds and livestock, including
sheep, whose wool was an efficient carrier of seeds
and fruits. Not only did seeds of Mediterranean
plants get transported by livestock to Mexico, but
also to California along with seeds of native Mex-
ican plants. The new residents of the missions
also brought various fruit-producing plants, in-
cluding figs, grapes, and O. ficus-indica. The cac-
tus was planted at each mission established along
the coast of California, and it came to be known as
the mission cactus. The fruits provided an impor-
tant source of nutrition, and mucilage from the
stem joints was used as an adhesive in making
adobe blocks for construction of the missions
(Benson 1982,517-518). This prolific, introduced
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Opuntiaficus-indica at
San Juan Capistrano
mission, California

cactus soon escaped from cultivation and became
naturalized in various parts of California, often
hybridizing naturally with native California prick-
ly pears, creating a taxonomic mess because of the
many hybrid populations (Benson and Walking-
ton 1965).

The Indian fig or mission cactus is still a sig-
nificant economic plant in many arid and semi-
arid regions of the world. Mexico continues to be
one of the major consumers of products from
Opuntiaficus-indica. The American explorer Ed-
ward Palmer reported on the use of the prickly
pear, or tuna, in his field notes of 1878, showing

that Mexicans continue to use the plant as they
have for generations (Bye 1979b, 158-162). The
fruits of O. ficus-indica and of the opuntias that
have hybridized with it are the most widely culti-
vated prickly pears, but other Mexican species of
Opuntia are also used. Fruits of all of them are
harvested from both plantations and from wild
plants, and sold in local markets and along road-
sides. Large quantities are exported to the United
States. The juicy pulp makes up 60—75% of the
fruit and has 12-15% sugar content. This rela-
tively high sugar content makes possible the mak-
ing of miel de tuna, prickly pear honey, by boiling
mashed pulp from which the seeds have been re-
moved until it becomes a thick syrup. Upon cool-
ing, it "gradually crystallized and has a very pleas-
ing flavor, somewhat like maple sugar, only finer
grained" (Nickerson 1929, 70). Another item
often found in Mexican markets is queso de tuna,
prickly pear cheese, made by boiling the seedless
pulp for as long as 8 hours and then allowing it to
cool without crystallizing. It hardens into a brown-
ish mass, which is then cut into square bricks for
sale (Nobel 1994,48). Finally, one may occasion-
ally find colonche, a drink made from boiled fruit
pulp and slowly fermented. It is usually allowed
to ferment for about 20 days, "growing stronger
with age" (Nickerson 1929, 70).

The American plant breeder Luther Burbank
developed many cultivars of Opuntiaficus-indica,
popularizing the plant in the first part of the
twentieth century (Benson 1982, 223-236). De-
spite his efforts and, at times, controversial adver-
tising, the products of O. ficus-indica have con-
tinued to be used primarily by the Hispanic pop-
ulation, though many Anglos use the plant, espe-
cially when preparing popular Mexican foods.
Many supermarkets in the southwestern United
States carry both fruits and young stem joints.

The significance of peyote, the San Pedro cactus,
saguaro, and the Indian fig cactus to humans is
great, but many other members of the Cactaceae
have been used and continue to be important to
people, especially to those living in arid and semi-
arid regions of the New World. The best way to
understand the significance of these other cacti is
to consider their uses as food, medicine, in cere-
monies and religion, as sources of dyes, in horti-
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culture, their nuisance as weeds, and their uses for
a variety of other purposes, especially by Native
Americans.

Cacti as Food

NORTH AMERICA
Almost all fleshy fruits of cacti are edible, not only
those of the saguaro and Indian fig cactus, and
many are consumed by people living in the drier
regions of the New World, especially Native Amer-
icans. Moerman (1998) comprehensively describes
their use as food in the United States. A large
number of cacti make up at least part of the daily
diet of many Mexicans as well. The Spanish used
the term pitaya, also commonly spelled pitahaya,
for the fruits of many of the columnar cacti. The
term simply means scaly fruit but nowadays it is
usually used only for species of Stenocereus (Pi-
menta-Barrios and Nobel 1994, 77). Fruits are
harvested from wild plants, but S. fricii, S. griseus,
S. queretaroensis, and S. stellatus are cultivated as
well. Stenocereuspruinosus and 5. thurberi, though
not cultivated, have been of great importance to
Native Americans of the Sonoran Desert and are
commonly referred to, respectively, as pitayo de
Octubre, pitaya of October, and pitayo duke,
sweet pitaya. Stenocereus gummosus of lower Baja
California and part of the Sonoran Desert on the
Mexican mainland is often referred to as pitayo
agrio, sour pitaya, but it has long been used by
people in this region, especially the Seri of north-
western Mexico (Felger and Moser 1985,245).

The fruits of two species of Pachycereus are
often eaten fresh. Pachycereus pringlei, the cardon,
is one of the largest columnar cacti of the Sonoran
Desert. The Seri recognize four types of cardon
fruits according to the color of the pulp: red or
red-purple, white, light yellow-orange, and pink-
ish white. Spine length of these fruits may vary
considerably, but all are delicious, either fresh or
preserved. They are harvested with long poles
similar to those used for collecting saguaro fruits.
The Seri also like to eat toasted cardon seeds,
which are ground up into a mash. The Seri also
participate in a second harvest of the seeds in
which, after eating large quantities of fresh fruits,
they defecate on flat rocks where their droppings
dry in the sun. They later return, remove the

seeds, and clean and cook them (Felger and Moser
1985, 251-253). Pachycereus schottii, the senita,
also produces good-tasting fruits though they not
harvested formally as a crop like those of P.
pringlei or Carnegiea gigantea.

Myrtillocactus geometrizans is another large
cactus whose fruits are widely eaten. Called the
garambullo, this fruit is purple and about the size
of a grape. Edward Palmer reported in 1878, "The
fruit of this species of Cactus is rather of a cherry
acid taste. [The] pulp [is] red of the currant na-
ture but full of small black seeds. Outside it is of a
dull red color. It is perhaps more the character of
cranberry but not so sour. It is very abundant
fruit. Birds are fond of it; so [are] the Indian and
mixed races both in its ripe and dry condition....
Many cultivated fruits are no better to eat than
this" (Bye 1979b, 144). Usually the fruits are eaten
fresh but they may be dried like raisins. Myrtillo-
cactus geometrizans is known to some as bilberry
cactus (Barthlott 1979,6).

Several species of the hedgehog cactus, Echi-
nocereus, produce delicious fruits. Some refer to
the plants as strawberry cacti because of the taste.
Whiting (1966,85) reported that the Hopi use the
fruits of E. fendleri not only fresh, but dried and as
a source of sweetening. Echinocereus engelmannii,
a common species of the Sonoran Desert, "bears a
deliciously palatable fruit," according to Parry

Fruits of Pachycereus
pringlei; the cactus is
illustrated on page 16
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(1858, 21) and its use can be traced back to the
Hohokam (Gasser 1982,223-225). According to
Curtin (1949, 57), "when ripe, the scarlet fruit,
which has a network of white spines, is eaten, the
spines being removed with a stick.... [It] 'tastes
between strawberry and vanilla'."

Curtin (1949,55-56) also noted that the Pima
used Ferocactus wislizeni for food: "A sweet dish
was prepared by removing the top of the plant
and the spines, then the cactus was cut in large
slices, which were carried home and cut into small
pieces, like potatoes, and, while fresh, were placed
on top of dry mesquite beans in a pot with a little
water and slowly boiled for a long time." Other
groups of Native Americans also used this proce-
dure as well as eating the seeds.

The barrel cactus Ferocactus histrix of central
Mexico has a long history of food use. Mature flo-
ral buds, called cabuches, are widely eaten in the
Mexican states of Zacatecas and San Luis Potosi.
They are harvested and eaten after frying or boil-
ing; often they are mixed with chili peppers or
fried eggs. Buds of F. haematacanthus are com-
mercially harvested and canned in San Luis Po-
tosi; these cabuches are then cooked and added to
soups, salads, and other dishes.

Ripe fruits of Ferocactus histrix are collected

from the plants and sold in markets, being called
borrachitos, little drunk men, or tuna de biznaga,
biznaguitas, or jarritos (del Castillo and Trujillo
1991,498). The name borrachitos is used because
sometimes the fruits ferment, thus providing an
alcoholic drink. A nonalcoholic drink called agua
de biznaga is also made from this cactus.

Ferocactus histrix is also the source of acitron
or dulce de biznaga, a type of cactus candy. The
fleshy parenchyma tissue of the stem is removed,
cut into pieces, and boiled 2-3 hours. An equal
amount of white or brown sugar is slowly added,
and the material further boiled for a day or two
until the mass has become a viscous, taffy-like
substance. It is removed from the pot and air
dried into the candy (del Castillo and Trujillo
1991, 498-499). This sweet concoction maybe
eaten as is, or used in pastries and tamales. The
extensive exploitation of F. histrix for the making
of cactus candy is a conservation concern, as the
larger plants are destroyed in obtaining the pa-
renchyma.

Hylocereus undatus, perhaps a native of the
Caribbean coast, Yucatan, and other tropical re-
gions of Mexico, or possibly of cultivated origin, is
called pitahaya orejona (Bravo-Hollis and San-
chez-Mejorada 1991, 510). It and a related spe-

Fruits and young stem seg-
ments, nopales, ofOpuntia

spp. (tunas), and the grape-
like fruit, garambullo, of

Myrtillocactus geometrizans
(buds and flowers illus-
trated on page 30) in a

Mexican market
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cies, H. triangularis, are widely cultivated for their
fruits in several regions of the New World, Eu-
rope, and Asia (Cacioppo 1996). The fruits are
brightly colored, sweet, and rich in vitamins. Hy-
locereus undatus has become a popular cultivated
plant in Vietnam, the fruits being called dragon
fruits. Large quantities are exported to other
Asian countries.

Fruits, called chilitos, of several species of
Mammillaria are often gathered and consumed.
Edward Palmer described them as "of a red color
and an agreeable acid, sweet [taste]... much eaten
by Indians and mixed races fresh and in the dried
state" (Bye 1979b, 144).

Peniocereus greggii, though producing fruits
that are not often eaten, develops a large subter-
ranean root that maybe baked, peeled, and eaten.
That same root may also be chewed to alleviate
thirst (Curtin 1949,55).

Any consideration of cacti as food cannot omit
mention of the many species of Opuntia other
than O. ficus-indica that are used. Many opuntias
produce fleshy fruits, and the indigenous people
long ago began consuming them as part of their
diets. Tunas or the fruits of prickly pears are har-
vested from wild plants throughout much of Mex-
ico; numerous roadside stands are constructed to

sell them to passers-by. Tunas are also sold in local
markets. They are prepared and eaten in the same
manner as those of O. ficus-indica, described
under Indian Fig Cactus. Likewise, the nopalitos
or the tender, young stem joints of prickly pears
are sold throughout Mexico as well as in the
southwestern United States. Women deftly trim
off the areoles and their offending glochids while
sitting in the market.

Fruits of the chollas are less popular, though
Native Americans consume them as a supplement
to their diet, especially in arid regions of the

Garambullo, the fruit of
Myrtillocactus geometri-
zans, for sale in Mexico

Dragon fruits, Hylocereus undatus
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Cactus fruits (tunas) and
stem segments for sale in

San Luis Potosi, Mexico

Sonoran Desert (Felger and Moser 1985, 266-
273). Cylindropuntia fulgida is an example of a
cholla from which the fruits are harvested. The
flower buds of chollas also provide an important
part of the diet for many Native Americans of the
Sonoran Desert (Curtin 1949, 58-59; Wendy
Hodgson, pers. comm.). One of the most impor-
tant sources of flower buds is C. acanthocarpa, a
large, widespread species of the southwestern

United States and northwestern Mexico. The
Pima typically dig a pit about 1 m (3.3 ft) in diam-
eter and line it with small stones. A fire of mes-
quite wood (Prosopis) is started and allowed to
burn for as long as 4 hours until the stones are
quite hot. The stones are then covered with the
succulent-leaved shrub Suaeda moquinii (Cheno-
podiaceae) and the cholla buds poured into the
pit. More leaves of Suaeda are then placed on and
among the cactus buds to provide moisture for
the steaming process as well as for flavor. Canvas
or metal is laid over the pit and covered with dirt,
and the buds allowed to steam overnight (Rea
1997, 272). The spines and glochids may be re-
moved from the buds either before or after roast-
ing, using special screens or simply by scraping
with pieces of saguaro ribs. The cholla buds may
be stored indefinitely after roasting. "As they make
a good balanced meal, the baked buds are ground
and made into gruel to be given to patients suf-
fering from stomach trouble and needing a spe-
cial diet" (Curtin 1949,58).

SOUTH AMERICA
South Americans have also made use of various
cacti as a source of food, though perhaps not to the
extent of that by native North Americans. Neo-
werdermannia vorwerkii, a small spherical cactus,
is peeled, cooked, and eaten like potatoes by the
indigenous people of upland Bolivia, and as many
as 30,000 plants are harvested each year, particu-
larly to prepare special dishes for the celebration of
certain religious days (W. Hoffmann 1996).

I have observed the fruits of Corryocactus pul-
quiensis being harvested by boys for local con-
sumption in the Andes mountains near Arequipa,
Peru. The green fruits, though fairly spiny, have a
pleasant taste. Likewise, the fruits of Stetsonia cor-
yne are eaten by various groups in the Gran
Chaco of Argentina (Arenas and Scarpa 1998).

The fruits of Selenicereus setaceus, a widespread
South American species, are also consumed for
food, as are those of Peniocereus serpentinus (Sou-
laire 1947,45). Two species of Pereskia, P. aculeata
and P. guamacho, have edible fruits, the former
often called Barbados gooseberry (Barthlott 1979,
6; Leuenberger 1986, 48). Epiphyllum anguliger,
an epiphytic cactus of Mexico, is also said to pro-
duce a fruit like a gooseberry (Barthlott 1979,6).
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Cereus repandus is a tall columnar cactus called
cadushi that provides a source of food for local
people on Cura9ao in the Netherlands Antilles.
The fruits are edible, but more importantly, the
stems provide an important staple food: "To ob-
tain the edible portion (a small percentage of the
whole), the tough, colorless, transparent skin is
peeled from the hollows, and then the 1/8-inch [3-
mm] layer of soft, granular, dark-green flesh is cut
off in strips and used fresh, or dried and pounded
to a mealy powder. Cadushi powder is also mar-
keted, wrapped in small pieces of paper When
added to boiling water and cooked for at least 15
min., it forms a thinly mucilaginous green soup
stock with a mild asparagus flavor" (Morton
1967,186).

CACTI AS ANIMAL FOOD
Both wild and domesticated animals lack water
and palatable food in many arid regions. Goats
have become one of the most widespread domes-
ticated animals, and they seem to be able to eat al-
most anything. I remember returning to my camp-
site in Mexico one afternoon to find a goat eating
the canvas of my camp chair. As I shooed him away
I noticed the mass of cholla stems hanging from
his beard. Clearly, chollas and other cacti were an
important source of nutrition. I have also seen
goats removing flower buds and fruits from barrel
cacti. Herders may even harvest barrel cacti for
their animals, slicing the plant into pieces so that
the goats can get to the moist parenchyma tissue
within (del Castillo and Trujillo 1991, 500). The

Fruits of Corryocactus
pulquiensis, near Are-
quipa, Peru

Trimming nopalitos, stem
segments ofOpuntia, in a
market in San Miguel de
Allende, Mexico
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stems of many of the columnar cacti are harvested
in a similar fashion (Nobel 1994,55). Evidence of
widespread damage and destruction by livestock is
particularly evident in drought years and in re-
gions where cattle and goats have been allowed to
browse on the limited supply of plant matter.

Early in the twentieth century, Luther Burbank
tried to market spineless forms of prickly pear
cacti as cattle food. His nutritional claims were
exaggerated and his prices high, but he was cor-
rect that these plants could be an important part
of livestock diet (Benson 1982,223-227). Cactus
tissue contains not only crude proteins, fats, car-
bohydrates, ash, and fiber but is also a rich source
of calcium and phosphorus (Cruse 1973,214).

Ranchers in south Texas have long used prickly
pears as a source of cattle food, burning off the
spines with "pear burners" to make the cacti more
palatable. An animal may eat up to 10% of its
body weight daily in Opuntia stem joints, so large
quantities of plants must be burned. However, the
stem joints provide both nutrition and water for
the livestock (Nobel 1994,57). This practice is still
followed, though many ranchers now root plow
the natural vegetation and introduce exotic grasses
for grazing. Unfortunately, the plowing also
spreads O. engelmannii through its vegetative
propagation, resulting in almost impenetrable
masses of the cactus rather than the desired
grasses, and in the process other native plants are
lost. Other problem cacti are discussed under
Cacti as Weeds.

Wild animals such as deer, javelina (peccaries),
rodents, and birds also use cacti extensively as a
source of nutrition. Up to a fourth of the food in-
take of deer in Texas may be Opuntia stem joints
(Nobel 1994,55).

Cacti as Medicine
A remarkable number of cacti are used by indige-
nous people of the New World for healing. Illness,
injury, death, and the spirit world are intimately
interrelated to many of these people, as seen in
their belief that peyote and the San Pedro cactus
are divine medicine. Peyote, for example, is not
only a means of communication with the spirit
world, it is also used as "an analgesic, anti-rheu-
matic, and general tonic" (Nicholson and Arzeni
1993,187). Other cacti, however, simply seem to

provide some sort of curing ability, whether real
or imaginary.

Bye studied the medicinal plants of the Tara-
humara of Mexico. His investigations emphasized
the interrelationship of the spirits and the body
because "a healthy person is one whose souls are
content in the body and are unharmed when they
return to it. The Tarahumara health practices of
perpetuating and restoring good health are based
upon the condition of the souls and their rela-
tionships to the body" (Bye 1985,77). In addition
to peyote, Lophophora williamsii, which they call
hikuli, the Tarahumara believe that Ariocarpus fis-
suratus, also called hikuli, has similar powers.
They use the whole plant as a poultice for bruises,
bites, and wounds, and drink the juice for rheu-
matism. Another hikuli is Epithelantha micro-
meris, which is used not so much for actual treat-
ment of ailments but by the shaman "to make his
eyes larger and clearer and to enable him to see
sorcerers" (Bye 1979a, 30). Other cacti believed to
have great power like hikuli are Coryphantha
compacta and Echinocereus triglochidiatus. Sev-
eral other cacti are used by the Tarahumara for
healing. Latex of Mammillaria heyderi is applied
to the ears for both pain and deafness. A colum-
nar cactus, probably a species of Cephalocereus,
and Echinocereus are used to make the cast to
cover a limb with a broken bone. The stem of an-
other columnar cactus, Pachycereus pecten-abo-
riginum, is boiled to make a tea, a good medicine
for pain or as a laxative. Finally, the Tarahumara
use Opuntia stems as a poultice for bites, burns,
and general pain (Bye 1979a, 30-35).

Felger and Moser (1985,245-273) have record-
ed many uses of cacti by the Seri of northwestern
Mexico for medicinal purposes. Carnegiea gigan-
tea stem sections from which spines have been re-
moved are heated in hot coals and used as a poul-
tice for rheumatism. Stem sections of Pachycereus
pringlei and Stenocereus thurberi are used in the
same way for general aches and pains. Pieces of
Ferocactus emoryi are salted and roasted to extract
juices that are used to wash sore areas. Liquid ex-
tracted from stems of Mammillaria grahamii is
used as ear drops. The ground and heated tuber of
Peniocereus striatus is employed to reduce swel-
lings as well as to help harden the fontanel of a
baby's skull. The Seri also use species of Cylindro-
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puntia for medicine. For example, roots of C.
bigelovii and other plants are made into tea and
drunk as a diuretic. The gum extracted from C.
fulgida is a remedy for diarrhea and shortness of
breath.

In addition to peyote, the San Pedro cactus, and
cacti used by the Tarahumara and Seri of Mexico,
there is an extensive roster of cacti used for me-
dicinal purposes by indigenous peoples. Some ad-
ditional medically related uses of cacti are dis-
cussed under Other Uses of Cacti.

Ariocarpus bravoanus subsp. hintonii and A.
kotschoubeyanus. Entire plants are soaked in alco-
hol. The liquid is then used to treat rheumatism
and other aches and pains (Charles Glass, pers.
comm.).

Cylindropuntia acanthocarpa. The ash from
burned stems is applied to burns by the Cahuilla,
and stem portions are used for gastrointestinal
problems by the Pima (Moerman 1998,365).

Cylindropuntia imbricata. The Western Keres
grind up spine sheaths and make a paste to treat
boils. They also use dried stem pith for ear prob-
lems (Moerman 1998,367).

Cylindropuntia tunicata. Hawaiians use the
stem and root juice for constipation and to help
expectant mothers (Moerman 1998,369).

Cylindropuntia whipplei. The Hopi pound and
boil the root, then drink the liquid ( Whiting 1966,
86), or chew the roots (Moerman 1998, 369), to
treat diarrhea.

Echinocereus coccineus. The Navajo use the
plant as a heart stimulant (Moerman 1998,206).

Echinopsis pachanoi. A decoction of the stem
is applied topically to prevent baldness (Duke and
Vasquez 1994,171).

Escobaria vivipara. Moerman (1998,228) states
that the Blackfoot eat the fruits in small amounts
to treat diarrhea. They also place seeds in the eye
as eye medicine.

Grusonia clavata. The Western Keres place
dried and ground stem joints, or joints burned
and made into a powder, on open sores or bad
wounds (Moerman 1998,365).

Mammillaria grahamii. The Pima, according
to Moerman (1998,335), boil the plant and place
the warm material in the ear for pain and other
ear problems.

Opuntia basilaris. The Shoshoni make a poul-
tice from the inner part of the stem and apply it to
cuts and wounds for pain (Moerman 1998,365).

Opuntia cochenillifera. Grenand et al. (1987)
report that this species is widely used in Mexico
and Central America as an antifungal agent.

Opuntia dillenii. One of the most widely spread
cacti, people throughout Asia employ it for a va-
riety of purposes. In India, for example, it is used
to treat sores, pimples, even syphilis (Jain and
Tarafder 1970, 260). The hill tribes of northern
Thailand use the stem joints, eaten raw, as a poul-
tice, or for a tea for stomachache, excess gas, and
liver and spleen problems. It is also believed to be
an important plant to deter evil spirits around
households (Anderson 1993,236).

Opuntia engelmannii. Curtin (1949, 60) re-
ports that the Pima apply the heated stem seg-
ment to a new mother's breasts to stimulate the
flow of milk.

Opuntia fragilis. The Okanagan-Colville and
the Shuswap make a poultice from the stem and
use it to treat sores, including sore throat. They
also eat the stems as a diuretic (Moerman 1998,

Opuntia dillenii in Akha
tribal village, northern
Thailand



62 Chapter Two

366). According to Gunther (1973, 41), Native
Americans of the Pacific Northwest mash up and
soak the stem joints of a species of Opuntia, prob-
ably O.fragilis, in salt water; the liquid is drunk to
facilitate childbirth.

Opuntia humifusa. Widely used by the Plains
tribes (Moerman 1998,366), the Dakota and Paw-
nee place peeled stems on wounds, the Lakota use
the same material to treat snakebites, and the
Nanticoke use it to treat warts.

Opuntia macrorhiza. The Navajo and Ramah
use the spines to lance skin infections, and they
roast stem segments for a lubricant used in child-
birth (Moerman 1998,367).

Opuntia phaeacantha. As with O. engelmannii,
the Pima place heated stem joints on a new
mother's breasts to make her milk flow (Curtin
1949,61).

Opuntia polyacantha. The people of the Black-
foot tribe remove warts by cutting the stem joints
and then rubbing in the "fuzz" (glochids?) of the
cactus. They even practice a form of acupuncture
by sticking spines into the "offending" part of the
body and then lighting them. "The lighted spines
that sputtered and sparked the most were thought
to have done the most good" (Johnston 1970,
316). They also bind peeled stem joints to wounds
as dressings (Johnston 1970,316).'

Opuntia spp. Moore (1989,89-91) reports that
various western U.S. species are used as drawing
poultices, for gum infections and mouth sores, as
an analgesic for such problems as painful urina-
tion, even that prickly pear juice reduces the dis-
comfort of honeymoon cystitis. There are also re-
ports that some species are effective in reducing
the adverse consequences of adult-onset or in-
sulin-independent diabetes. This may result from
the presence of saponins in these cacti (Cruse
1973, 212). Dried flowers, which apparently are
rich in flavonoids other than anthocyanins, are
useful in treating ailments characterized by in-
flamed mucous membranes such as chronic coli-
tis, asthma, vaginitis, and diverticulosis (Moore
1989,91). Other reports that prickly pears are ef-
fective in treating rheumatism and cancer are
probably unfounded (Nobel 1994, 65) though
Cruse (1973,213) reports that extracts of O.ficus-
indica (as O. maxima) were effective in treating a
form of abdominal cancer. Meyer and McLaugh-

lin (1981,109) summarize the numerous medic-
inal uses of 14 species of Opuntia that have been
reported in the literature. In addition to the other
maladies, Opuntia has been used to treat warts,
pimples, moles, measles, corns, and constipation.

Pachycereus pecten-aboriginum. Extracts have
been reported as effective in treating a form of ab-
dominal cancer (Cruse 1973,213).

Pachycereus pringlei. The early Jesuits reported
that the indigenous people would heat a piece of
cardon stem and apply it to an aching tooth. Ap-
parently it brought immediate relief, "but it does
cause the teeth to fall out" (Ashmann 1966,51).

Peniocereus greggii. The Shoshone call the plant
"pain in the heart"; they use the roots and stems
as a cardiac stimulant as well as for chest pain and
shortness of breath. Moerman (1998, 382) also
reports the same use by the Nevada tribe. It is not
like digitalis in its effects (Moore 1989,80). It has
been claimed to cure diabetes by the Papago
(Curtin 1949, 55), who also use it on sores (Mo-
erman 1998,382).

Selenicereus grandiflorus. Used in tropical
America for treating dropsy and as a cardiac rem-
edy (UNESCO 1960, 50), Barthlott (1979, 8) com-
ments that it is extensively cultivated by the phar-
maceutical industry as a source of substances
similar to digitalis for treatment of heart prob-
lems. An unidentified species of Selenicereus is
used by the Machiguenga of eastern Peru for
treating sore muscles. Possibly it contains an anti-
inflammatory compound (Ethan Russo, pers.
comm.).

Ceremonial and Religious Uses of Cacti
Teocomitl was a barrel cactus used by the Aztecs
as a table for religious sacrifices when they tore
out the hearts of their victims (Bravo-Hollis 1978,
12). Cactus spines were also used in these cere-
monies, but how has not been explained (del
Castillo and Trujillo 1991,497). Pima penitentes,
penitents, have been observed tying cholla (Cy-
lindropuntia) stems to their naked backs on which
they then carry heavy crosses in religious cere-
monies (Curtin 1949,58).

The two most important religious-medicinal
cacti, peyote and the San Pedro cactus, are de-
scribed in the two sections on those plants, but
there are several other cacti that have similar



Ethnobotany of Cacti 63

functions among the indigenous people of the
New World. Some of these may have psychoactive
properties from the presence of certain alkaloids
that induce unusual mental experiences when in-
gested. Schultes and Hofmann (1979,1980) have
contributed detailed analyses of hallucinogenic
plants, including a number of cacti in addition to
Lophophora williamsii and Echinopsis pachanoi.
The Bruhns have also written extensively on cacti
from a pharmacological perspective (Bruhn and
Bruhn 1973; Bruhn 1975).

Researchers have assumed that other "peyote"
cacti in Mexico must have alkaloids or other
chemical compounds with psychoactive proper-
ties. The other possibility, of course, is that the
plants simply look like peyote. Those other cacti
used ceremonially, that contain potential or
known psychoactive alkaloids or that are called
peyote by Native Americans, are listed here:

Ariocarpus fissuratus is called false peyote or su-
nami by the Tarahumara and is used in cere-
monies that also involve the ingesting of peyote.
Sunami "is believed to be even more powerful
than waname [peyote] and is used in the same
way as the latter; the drink produced from it is
also strongly intoxicating. Robbers are powerless
to steal anything where Sunami calls soldiers to
its aid" (Lumholtz 1902,1: 373). Interestingly, A.
fissuratus does not contain mescaline, nor any
other alkaloid known to be psychoactive.

Ariocarpus retusus is called tsuwiri by the Hui-
chol, who believe it very dangerous to eat, espe-
cially by those who have "an 'impure heart,' mean-
ing they had not been properly purified" (An-
derson 1996, 18). Like A. fissuratus, this species
has numerous alkaloids but none is known to be
psychoactive. It is used in the harvest festival and
other ceremonies also involving peyote.

Carnegiea gigantea, the saguaro, was previ-
ously discussed in some detail with respect to its
wide use by Native Americans, including the
making of a potent wine. No evidence exists, how-
ever, that it has ever been used in any type of reli-
gious ceremony because of psychoactive proper-
ties. Unique alkaloids have been isolated from the
saguaro, including carnegine, 5-hydroxycarne-
gine, norcarnegine, and arizonine (Schultes and
Hofmann 1979,38).

Coryphantha macromeris, known as Dona Ana,

has been reported as being a "legal" hallucino-
genic cactus having about one-fifth the potency
of peyote, but it does not have mescaline. Rather,
it contains normacromerine, an analog of epi-
nephrine that seems to have "potential hallucino-
genic activities" (Keller 1980,233). Bruhn (1975,
26-27), however, claims that "macromerine and
its nor-derivatives are probably not psychoactive."
Interestingly, no indigenous group is known to
use this species ceremonially, but the Tarahumara
consider C. compacta a type of peyote. Coryphan-
tha compacta (as C. palmeri) has been reported as
having hallucinogenic properties (Schultes and
Hofmann 1979,41).

Cylindropuntia imbricata is used ceremonially
by the Zuni of the southwestern United States, but
not because of its psychoactive properties. Rather,
ceremonial initiates grind the stems and then
place the pain-inducing mass under their armpits
(Benson 1982,238).

Epithelantha micromeris is believed by the Tar-
ahumara to have great power, that it can "make
the eyes large and clear to see sorcerers, to pro-
long life and give speed to the runners" (Lumholtz
1902,1:373). It is also capable of driving evil peo-
ple off cliffs or to make them insane (Schultes and
Hofmann 1979,43). Several alkaloids and triter-
penes have been isolated from this cactus, none
known to be psychoactive.

Mammillaria heyderi is also believed by the
Tarahumara to possess magical powers and is
used ceremonially. Only "the shaman is umeru-
ame (powerful) enough to locate wizards and
witches. To do this he will make medicine from
ball-cactus [M. heyderi]... which is greatly feared
for its magical powers" (Bruhn and Bruhn 1973,
243-244). It contains N-methyl-3,4-dimethoxy-
phenethylamine, not known to be psychoactive.

Mammillaria senilis was reported by Rose
(1899,258) as one of the most powerful ceremo-
nial Tarahumara plants. Rose commented that it
was so respected—and feared—that some Tara-
humara hesitated to collect it for an American for
whom they were working. Little is known of its
alkaloid content.

Neoraimondia arequipensis is a Peruvian cac-
tus reported to be used as an ingredient in the
psychoactive drink called cimora, drunk at vari-
ous ceremonies and containing material of the
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San Pedro cactus as well (Ostolaza et al. 1985,64).
Its alkaloids have not been determined.

Obregonia denegrii is one of several small Mex-
ican cacti sometimes called peyote. It does not
contain mescaline though it has tyramine, horde-
nine, and N-methyltyramine, all of which are
found in peyote (Bruhn and Bruhn 1973, 244-
247). Apparently it is not used for healing, nor is it
involved in any ceremonial functions.

Pachycereus pecten-aboriginum is a large cac-
tus used by the Tarahumara to make a drink that
causes "dizziness and visual hallucinations"
(Schultes and Hofmann 1979, 51). The drink is
known as wichowaka, meaning insane. The cac-
tus contains a number of peyote alkaloids (An-
derson 1996,142).

Pelecyphora aselliformis is known to Mexicans
as peyotillo or little peyote and has several thera-
peutic uses such as a remedy for fevers and for
treating rheumatic pains. It contains a number of
alkaloids, including mescaline, but only in trace
amounts (Anderson 1996,145-146). It has been
used medicinally but it is unclear if it was ever
used ceremonially. Several other cacti contain
mescaline, including Gymnocalycium, Polaskia,
and Stetsonia, but none of the species has been re-
ported as being used ceremonially (Anderson
1996,142).

The following cacti have also been called peyote
but there is little evidence that they are used cere-
monially or that they have psychoactive proper-
ties: Mammillaria pectinifera, Turbinicarpus pseu-
domacrochele, and T. pseudopectinatus.

Cacti as a Source of Dyes
The best-known dye associated with cacti is
cochineal dye, discussed under Indian Fig Cactus.
Strictly speaking, the dye is not produced by the
cactus. Rather, the dye is produced by the domes-
ticated cochineal insect, Dactylopius coccus, and
several wild species of the same genus, which are
parasitic on species of Opuntia. The dye is a car-
mine, carminic acid, apparently produced by the
insect as a deterrent to predatory ants (Eisner et
al. 1980).

The beautiful red cochineal dye has long been
known and used in North and South America.
Cochineal dye was used in the making of woven

fabrics by the Paracas people of Peru 2400-1800
years ago (Ostolaza 1996,43), and Aztec emperors
wore robes of deep royal red, the color obtained
from cochineal insects. So valued was the dye that
subjects of the emperor were required to con-
tribute bags of insects as a tax (Donkin 1977,21).
It has even been said that the dye was worth more
than its weight in gold (Nobel 1994, 58). Large
plantations of Opuntia cochenillifera, known to
the Aztecs as notchtli, supported the dye indus-
try, and the Spanish conquistadores were imme-
diately impressed by the remarkable product.
Cochineal dye apparently had reached the Carib-
bean before the end of the fifteenth century be-
cause Gonzalo Fernandez de Oviedo even exper-
imented with a carmine dye, feeling that it would
be of value in Europe (Howard and Touw 1981,
233).

Almost certainly, dried cochineal insects and
the dye had reached Europe by the middle of the
sixteenth century though the records are unclear
about the New World source or date. Production
of the dye both in Europe and the Americas long
remained a Spanish monopoly, its source a care-
fully guarded secret. The dye's great value is
demonstrated by the fact that it was used to color
the red robes of royalty throughout the Conti-
nent. It was also used to make the red tunics of
British soldiers who fought in the American War
of Independence as well as those of the Northwest
Mounted Police of Canada. It was the Dutch sci-
entist Antoni van Leeuwenhoek, using his newly
invented microscope, who discovered the source
of the dye in 1704 through the presence of insect
parts in the cochineal or carmine stain (Nobel
1994, 58-59). This ultimately helped break the
Spanish monopoly.

Although carmine dyes have now been re-
placed by synthetic coal tar dyes for most pur-
poses, they are still produced in Mexico, Peru,
Chile, the Canary Islands, and several African
countries, with the major portion coming from
Peru. The dyes continue to be used for coloring
food and drink, in cosmetics, as carmine stain
used in laboratory microtechnique, as a pH indi-
cator, and as the pigment called Crimson Lake
used in painting.

The female cochineal insect produces the dye,
and though her body is only 2-3 mm (0.1 in) in
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size she can be easily seen because she secretes a
mass of cottonlike material, which surrounds her.
About 140,000 insects must be collected, killed by
heat, then dried to produce 1 kg (2.2 pounds) of
dried insect material, which is then ground into a
purplish powder for the commercial product
(Barthlottl979,7).

Cacti themselves are sources of other dyes. The
fruits of Opuntia schumannii are used to color ice
cream and juices in northern South America
(Meyer and McLaughlin 1981,109), and the mu-
cilage of O. polyacantha was used by the Blackfoot
tribe to fix colors of dyed fabrics; freshly cut stem
joints were rubbed over the design (Johnston
1970, 316). Fruits of O. dillenii were also used to
color red ropes made of hemp (Barbera et al.
1992,10). Opuntia humifusa and O. polyacantha
have also been used as mordants by the Crow,
Dakota, and Pawnee (Moerman 1998,367-368).

The Seri make face paint from cacti. They de-
rive a yellow pigment from flowers of Ferocactus
wislizeni by cooking them until they become
foamy; sugar or honey and white ashes are added,
resulting in the paint. They have also found that
young, newly emerging central spines of F. emoryi
will produce a deep rose-colored face paint if they
are pulled from the plant and chewed at the base;
the juice is then dabbed on the cheeks. A red paint
is obtained simply by crushing the fruits of Opun-
tia phaeacantha. The Seri also use the juice of Pa-
chycereus pringlei fruits, mixed with charcoal, in
tattooing (Felger and Moser 1985, 254, 262,264,
271). Seeds of Tunilla soehrensii are used in South
America as a red food coloring (Niki R. Clark,
Glossary of Textile Terminology on the World Wide
Web).

Cacti in Horticulture
Cacti fascinated Europeans as soon as they were
discovered in the fifteenth century, and almost
immediately cacti found their way into the col-
lections made by aristocrats, royalty, and other
wealthy people throughout the Continent. Peo-
ple of the New World, however, held a somewhat
different view of cacti, having always been asso-
ciated with them. Clearly, cacti were an important
natural resource, but it is less clear whether the
indigenous people planted and grew them for aes-
thetic purposes. To many people in the United

States and Mexico, cacti are often unpleasant to
touch and of little importance. This has been a
major problem in conservation activities through-
out Latin America and parts of the United States:
convincing people that cacti are worth preserv-
ing. People in Europe, Asia, and other parts of the
world have a far different view of these remark-
able succulents, for they have long been prized in
horticulture as rare, unusual, and beautiful.

More than 300 species of cacti are cultivated as
ornamentals, with many others available in the
nursery trade as collector's items, especially in Eu-

Cochineal insects on Opuntia

Smashed
cochineal
insect
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A commercial cactus
nursery, C & J Nursery,

Vista, California

rope and Japan. Like orchid fanciers, many people
vie to have collections of cacti with as many differ-
ent species (or names) as possible. Vast numbers
of plants of Echinocactus, Echinocereus, Epiphyl-
lum, Gymnocalycium, Mammillaria, and Rebutia
are propagated commercially in nurseries, espe-
cially in southern California, Arizona, and New
Mexico. Cactus nurseries produce wonderful
specimens in short periods of time, making the
industry a profitable one. Many nurseries distrib-
ute catalogs of their current offerings as well as
selling specimens locally. Several million plants
are produced annually worldwide.

Supermarkets and general nurseries may also
sell cacti, sometimes in neatly packaged planters.
Sky Harbor Airport in Phoenix, Arizona, for ex-
ample, has several shops that sell attractive cactus
planters. Weekend markets in Europe have cacti
for sale because of their popularity.

Historically, cacti were collected in the wild
and brought into the trade or added to one's col-
lection. Serious conservation problems resulted
from collecting wild plants, in some cases whole
populations being dug out up and sold. Most
New World countries now have strict laws regu-
lating the field collecting of cacti as well as their

transport across international boundaries. This is
discussed in more detail in Chapter 3.

Cactus and succulent clubs and societies exist
throughout the world, with growers and avid col-
lectors attending regular meetings, holding com-
petitions to determine who has the best-grown
specimens, and trading plants among friends.
Most of these organizations also publish newslet-
ters or journals that provide cactus enthusiasts
with much interesting reading. Organized field
trips are often conducted so that members may
see and photograph cacti in the wild. These clubs
and societies have also become important in con-
servation and research, even providing funds for
scientists to carry out their research.

Cacti and other drought-resistant plants have
become popular in landscaping, especially in arid
regions of the southwestern United States. Plants
are watered by drip irrigation, conserving water.

Cacti as Weeds
A weed is "a plant that is growing where it is not
wanted" (Eggli 1993, 89) and that is usually pro-
lific in its growth. Opuntia well deserves the defi-
nition of weed in various parts of the world, par-
ticularly the Mediterranean, Australia, South Af-
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rica, and Hawaii. However, it has also become a
serious pest in regions where it is native. As men-
tioned under Cacti as Animal Food, ranchers in
south Texas have attempted to remove natural
vegetation with massive root plows in order to
plant exotic grasses for grazing. Unfortunately,
native prickly pears such as O. engelmannii are
spread by vegetative reproduction throughout the
altered areas and form virtually impenetrable
masses, outcompeting the introduced grasses
and, often, other native plants.

Several species of Opuntia taken from the New
World following its discovery and conquest by the
Spanish and Portuguese in the fifteenth and six-
teenth centuries soon became widely naturalized
throughout the Mediterranean (Barbera et al.
1992, 11-12). Because of their uses, few consid-
ered them weeds though the cacti came to occupy
many hillsides and rocky areas. These introduced
plants now occupy areas next to Greek and Ro-
man ruins, creating a strange sight to those who
realize that the plants are not native there. Some
eradication efforts have been made but the prickly
pear continues to be a weed in much of the Med-
iterranean.

Opuntia stricta was introduced to Australia in
1832, to be used as hedges for vineyards in an area
about 125 km (77.5 miles) northwest of Sydney.
Seven years later a specimen was planted in Syd-
ney as an ornamental, and the prolific prickly pear
escaped and became naturalized over a vast area.
By 1883 it had become such a problem that the
government passed legislation to control it. Plow-
ing was not a solution for it simply broke up the
plants and spread them even further through veg-
etative propagation (Nobel 1994,65-67). Spine-
less plants of O. ficus-indica were introduced in
1914 as a potential food crop, but they, too, es-
caped and added to the problem. It is estimated
that by 1925, Opuntia infested nearly 25,000,000
hectares (62,000,000 acres), mostly in Queens-
land (Dodd 1936,503).

The Australian government sent researchers to
the New World to find any natural controls that
might exist. After several ineffective attempts using
species of the cochineal insect, researchers found
that larvae of the Argentine moth borer, Cacto-
blastis cactorum, was effective (Dodd 1936, 503).
It was introduced into Australia in 1925, began to

propagate, and in less than 10 years about 90% of
the cactus plants had been killed by the parasite,
effectively eliminating the problem of prickly
pears in Australia (Nobel 1994,67).

Both spiny and spineless forms of Opuntia
ficus-indica, the Indian fig cactus, were introduced
into South Africa in the seventeenth century, and
by the first part of the twentieth century the two
forms of prickly pear had become naturalized
over an area of about 900,000 hectares (2,200,000
acres), mostly in the eastern veld. The spiny form
was declared one of nine invader plants and ef-
forts were undertaken to find a biological control
as had been successfully done in Australia (Brutsch
and Zimmermann 1993, 154-155). Three insect
enemies were introduced in 1932: the Argentine
or prickly pear moth borer, Cactoblastis cactorum,
the prickly pear cochineal insect, Dactylopius
opuntiae, and the prickly pear weevil, Metamasius
spinolae. Interestingly, it was not C. cactorum that
was the most effective, as it had been in Australia,
but rather D. opuntiae, which soon eradicated the
cactus from about 75% of the infested area. It ap-
pears that the remaining populations of Opuntia
and the insects have stabilized, with rainfall pat-
terns and predators of the insects preventing them
from completely eradicating the cactus. However,
the remaining plants are now used for various
purposes (Nobel 1994,67-68).

Opuntia megacantha was introduced to the is-
land of Hawaii early in the twentieth century and
soon became naturalized over a large area of the
dry, western side of the island, particularly on the
Parker Ranch. Eradication efforts were begun in
the 1940s, using some of the same insect parasites
found effective in Australia and South Africa, par-
ticularly Cactoblastis cactorum and Dactylopius
opuntiae (Fullaway 1954). The problem was es-
sentially eliminated with the introduction of these
insects.

Other Uses of Cacti
The indigenous people of the arid regions in the
New World have been highly creative in devising
uses from limited natural resources, especially in
times of drought. Cacti are abundant in such
areas, so it is not surprising that they have been—
and continue to be—used by people inhabiting
these regions.
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Pachycereus marginatus
cactus fence in Mexico

Candle Making. For making candles, tallow is
mixed with the juice of Opuntia megacantha in
Mexico (Meyer and McLaughlin 1981,109).

Drinking Water. Some believe that a cactus can
be tapped to obtain a ready supply of fresh drink-
ing water. Much has been written about cacti that
can be "hailed as the saviors of desert travelers"
(Benson 1982, 237), but the supply is not always
easy to get, nor does it necessarily taste good.
Water is present in the parenchyma cells of the
stem cortex, but the tissue must be beaten or
chewed after one has cut into the center of the
plant.

Native Americans have several methods for ex-
tracting water from barrel cacti. One of the most
common is to push over the plant and burn off
the spines. The stem is then cut open and the cor-
tex pounded with a rock or sharp stick until the
center is mashed and liquid collects in the cavity.
Moisture can also be squeezed out of the pulp and
into a container by hand (Felger andMoser 1985,
263-264).

Apparently, water from most species of Echi-
nocactus and Ferocactus is at least refreshing
though unpleasant and slimy to the taste. The
same is reported for the saguaro, Carnegiea gigan-
tea. There is no question that cacti do have an
emergency supply of water that may, indeed, save
one's life, but they certainly are not a readily avail-
able source. I remember trying to extract a bit of
water from an Opuntia stem joint in the Galapa-
gos Islands when we ran out of water in our can-
teens; I decided it was not worth the effort. Some
people may become nauseated or develop diar-
rhea drinking the water from a cactus, according
to Nobel (1994, 62), who also suggests that a
much more drinkable water may be obtained by
mashing the stem tissue, "condensing it on the
walls of a container, and then allowing the con-
densed water to trickle into a collection vessel."
See also Water Clarification.

Eating Utensils and Containers. The boots of Pa-
chycereus pringlei and Carnegiea gigantea, callus
structures formed within the stem where wood-
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peckers have cut out their nests, are used by the
Seri as containers. Barrel cacti are sometimes hol-
lowed out by the Seri to make containers into
which mashed fruits of the columnar cacti are
placed to ferment into wine (Felger and Moser
1985, 245, 265). Stem joints of Opuntia ficus-in-
dica have been used by Italian peasants as plates
from which to eat their noon meal (Galt and Galt
1978,24).

Fences. Gonzalo Fernandez de Oviedo observed
that Opuntia was used around towns in the Ca-
ribbean in the early sixteenth century for fences
or barricades (Howard and Touw 1981,233). An-
other European commented in 1697 that these
barricades were "so strong, so stiff, so dense, and
so furnished with large and small thorns, that it
was impossible to find one single place where one
could touch them without being cut... The op-
untias served [as] both trench and stockade at this
fort [Fort-de-France, Martinique], and formed its
best defense" (Howard and Touw 1982,170).

Cactus fences are often seen in Mexico and

several South American countries. One of the
most commonly used cacti in Mexico is Pachyce-
reus marginatus. They may also be grown using £
hollianus, Cylindropuntia, especially C. tunicata
(Soulaire 1947, 50), Hylocereus triangularis, and
Selenicereus hamatus. Cereus repandus "makes im-
penetrable hedges round plantations" in Curacao
(Morton 1967,189). Leuenberger (1986,48) com-
ments that the most common use of Pereskia is
for hedges in which the cuttings are taken during
the dry season. He also remarks that the wood of
Pereskia may be used for fence posts. I have ob-
served fences grown from Eulychnia in Chile, also
friendly fences of Austrocylindropuntia subulata
atop adobe walls in upland Peru. Arenas and
Scarpa (1998) report that Stetsonia coryne is also
used for friendly cactus fences.

Fiber and Filling. In past years the woolly tri-
chomes of barrel cacti such as Echinocactus platy-
acanthus were harvested in Mexico as lana de biz-
naga, wool of the barrel cactus. It was used as
padding, in making cordage, or in weaving arti- Eulychnia cactus

fence in Chile
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Friendly fence, atop roof, of Austrocylindropuntia sub-
ulata, south of Huaraz, Ancash, Peru

cles such as blankets and vests. People also used
the material as part of the decoration for nativity
scenes at Christmas (del Castillo and Trujillo 1991,
498). Wool from the lateral cephalia of Espostoa
lanata is used as filling for pillows in Peru (Carlos
Ostolaza, pers. comm.).

Firewood. The dried woody skeletons of cacti are
an important source of firewood in many arid re-
gions. Cereus repandus is used both for firewood
and in making torches (Morton 1967,190). Some
areas of coastal Chile have been largely denuded

of Echinopsis and Eulychnia because of the need
for firewood at sulfur-processing plants for the
copper industry. Dead stems of Echinopsis ataca-
mensis are used for firewood in the treeless areas
along the Argentine-Bolivian border (Barthlott
1979, 7). The Seri use cactus wood for fires but
also make drills for starting fires from dry ribs of
Carnegiea gigantea (Felger and Moser 1985,247).

Fishing Items. Fishhooks were made from the
spines of Neoraimondia arequipensis in ancient
Peru; they are still made by Mexicans from the
spines of Mammillaria bocasana (Barthlott 1979,
7). The Pima have made fishhooks from the cen-
tral spines of Ferocactus wislizeni (Curtin 1949,
56). Spines have also been used as fishhooks, from
Opuntia fragilis and O. polyacantha by the Okan-
agan-Colville, and from Echinocactuspolycephalus
bytheMahuna(Moerman l998,206,366,368).

Stenocereus gummosus contains several toxic
triterpenes. Indigenous people in northern Mex-
ico crush the stems of the plant and throw the
pieces into the water, stupefying the fish, which
are then scooped out of the water by hand (Barth-
lott 1979,8).

The Seri long ago learned that the "white meat"
or cortex of the stems of Echinocereus will attract
fish when thrown into the sea. The fish are speared
when they come to feed on the cactus tissue (Fel-
ger and Moser 1985,261).

Furniture and Building Material. The large
woody parts of Cereus repandus are used in Cura-
cao for making chairs, chests, and small decora-
tive tables (Morton 1967, 190). Wood for furni-
ture making is also obtained from Opuntia coche-
nillifera (Soulaire 1947,51). Extensive use is made
of the wood of the cardon, Echinopsis atacamen-
sis, in northwestern Argentina. For example, the
pews, balcony, lectern, and altar of the seven-
teenth century church in Purmamarca are con-
structed from this wood. Tables and chairs made
from cardon wood are also found in restaurants
in Humahuaca. See also Shelter and Shade.

Gums and Mucilages. Gum and mucilage from
Ariocarpus and Opuntia are used in mending bro-
ken pottery and as glue for fastening various items
(Moerman 1998, 368). A chewing gum is ob-
tained from Cylindropuntia imbricata (Meyer and
McLaughlin 1981,109). The Seri make a type of
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caulking from the cortex of Stenocereus thurberi
for making and repairing their boats (Felger and
Moser 1985,258).

Hairbrushes. Rose (1899,253) reported that Mex-
icans gathered the fruits of Pachycereus pecten-
aboriginum, trimmed off the long spines on one
side to make them easier to hold, and used them
as hairbrushes.

Mosquito Control. People in Algeria are said to
chop up and steep the stem joints of Opuntia
ficus-indica in water; the liquid is then spread over
pools in which mosquito larvae are growing (Me-
yer and McLaughlin 1981,109, as O. vulgaris) to
kill them.

Needles. Cactus spines have long been used as
sewing needles, the practice dating back at least
2000 years in Peru where people of the Paracas
culture used spines of Austrocylindropuntia subu-
lata in this way (Ostolaza 1996,49). Leuenberger
(1986,48) reports that people of Guatemala used
the spines of Pereskia lychnidiflora as needles.

Perfume. Perfume has been made from the flow-
ers of several species of Opuntia (Nobel 1994,62).

Rain Sticks and Souvenir Items. A popular item
sold in many regions of the world is the rain stick
of Chile, made from the dried skeleton of the stem
of Echinopsis chiloensis or Eulychnia acida. The
dry stems are harvested in the field, cleaned, and
prepared by pushing stout spines through the are-
olar gaps in the wood. Coarse sand is poured into
the central cavity of the pith, the ends are sealed,
and the surface shellacked. These are then sold lo-
cally and overseas. Rain sticks are also made from
the wood of the cardon, Echinopsis atacamensis
subsp. pasacana, in northwestern Argentina.

Rain sticks made from dead stems of Echinopsis chilo-
ensis and Eulychnia acida, La Serena, Coquimbo, Chile

Wood from Echinopsis atacamensis in a church in Pur-
mamarca, Jujuy, Argentina Internal construction of a rain stick
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In addition to rain sticks, other items made
from cacti may appear in the tourist market, such
as canes, napkin rings, coasters, lamps, and walk-
ing sticks. However, ribs of the saguaro, Carnegiea
gigantea, are actually used as walking sticks by
blind or invalid Seri (Felger and Moser 1985,
248).

Shelter and Shade. The Seri sometimes use the
woody ribs of Carnegiea gigantea and Stenocereus
thurberi for making the frames of their wattle and
mud houses (Felger and Moser 1985, 248, 260).
Stem joints of Opuntia ficus-indica are propped
over young tomato plants in Sicily to shield them
from the sun (Galt and Galt 1978,24).

Soap. The people of Curacao slice stem sections of
Cereus repandus and use them as a shampoo sub-
stitute or for washing dishes (Morton 1967,189).

Tools. In addition to fishhooks and needles, other
tools are fashioned from spines. For example, the
Kawaiisu make awls from the spines of Echino-
cactus polycephalus to use in their basketmaking
(Moerman 1998,206). The ancient Paracas peo-
ple of coastal Peru used the spines of Neoraimon-
dia arequipensis to construct combs with which
to work their wool in weaving fabrics (Ostolaza
1996,42).

Water Clarification. Although cacti may not be a
ready source of drinking water, the Blackfoot are
reported to have used the fleshy stem joints of
Opuntia polyacantha to clarify muddy water.
Stem joints were split and placed in a container
with the water, with the "exuded sticky juice"
quickly clearing the water Johnston 1970, 316).
Crushed leaves of Pereskia bleo can be used in the
same manner (Leuenberger 1986, 48).



CHAPTER THREE

Conservation of Cacti

Many cacti are adversely affected by human activ-
ities, through habitat destruction and collecting
from the wild, for example. In some cases entire
populations have been destroyed and lost, and in
others the number of plants has been drastically
reduced. Examples of such losses are numerous
throughout Latin America and the United States.
One of the most widely cultivated and appreci-
ated barrel cacti is the golden barrel cactus. Un-
fortunately, the natural habitat of Echinocactus
grusonii has been nearly destroyed by the con-
struction of a large dam near Zimapan, Mexico.

Only a few of these magnificent cacti now survive
on the steep slopes above the new reservoir. The
Mexican government wisely allowed an extensive
salvage operation by the Universidad Nacional
Autonoma de Mexico to take place before the val-
ley was flooded, and hundreds of individuals were
saved. The Mexican government is improving its
major highways, but many of these wide super-
highways cut through desert terrain with rare
cacti. For example, just north of the city of San
Luis Potosi a new highway destroyed one of the
finest populations of Pelecyphora aselliformis.

Salvaged golden barrel
cacti, Echinocactus
grusonii, Mexico
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Cacti marked for salvage near Phoenix, Arizona

Again, the government sensibly allowed an exten-
sive salvage operation in which several hundred
plants of both P. aselliformis and Mammillaria au-
reilanata were transplanted to El Charco del In-
genio Botanic Garden in San Miguel de Allende
before the bulldozers arrived.

Similar salvage operations have taken place in
the United States. As urban development alters
vast expanses of the Sonoran Desert near Tucson
and Phoenix, Arizona, nurseries are licensed to
remove and sell specimens of the saguaro, Car-
negiea gigantea, and other native cacti. The staff of
the Desert Botanical Garden was allowed to sal-
vage hundreds of individuals of Echinocactus hor-
izonthalonius var. nicholii on private land that was
about to be altered in a mining operation. The
Navajo Tribal Council and the federal govern-
ment have allowed the salvage of rare cacti on the
reservation that were threatened by highway con-
struction. Unfortunately, salvage operations have
not always been possible, and important popula-
tions of cacti have been lost. Urban expansion and
freeway development just north of Albuquerque,
New Mexico, destroyed some of the richest popu-
lations of Sclerocactus papyracanthus because de-
velopers did not contact groups willing to under-
take the task of locating and removing the plants.

Carnegiea gigantea, saguaro, for sale in Phoenix, Arizona
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The rapidly increasing population of Mexico
has meant that more and more marginal land is
being converted to agriculture. Silt plains in the
state of San Luis Potosi are cultivated for crops of
maize, and populations of Ariocarpus kotschou-
beyanus plowed up in the process. Other exam-
ples of the loss of populations of rare cacti
through habitat destruction for agriculture in
Mexico are Echinocereus knippelianus, E. pulchel-
lus, and the creeping devil of Baja California, Ste-
nocereus eruca. The vineyards and fruit orchards
of the Elqui Valley of Chile have expanded onto
the slopes of the valley, destroying extensive pop-
ulations of Copiapoa and Eulychnia. Groves of
nonnative Eucalyptus have also been planted to
provide poles and stakes, destroying much of the
natural cactus population.

Introduced animals have severely affected
populations of cacti in many arid regions of the
New World. Goats destroyed numerous endemic
species of plants, including cacti, in the Galapa-
gos Islands, and considerable expense and time

Echinocactus hori-
zonthaloniusvar.
nicholii salvage
operation north
of Tucson, Arizona,
by the Desert
Botanical Garden

Cultivated land, with habitat of Ariocarpus kotschoubeyanus in the background, east of El Huizache junction,
San Luis Potosi, Mexico



Elqui Valley, Chile

Browningia
candelaris in

the Tinaja
Valley, Peru
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have been spent attempting to eradicate them and
other introduced animals. Populations of cacti in
Mexico are damaged by goats. One of the most
disturbing effects of animals can be seen in the
populations of Browningia candelaris in Peru.
Livestock are periodically allowed to graze in
areas with these magnificent cacti, but the animals
have destroyed all young plants less than 2 m (6.6
ft) high. There simply are no young individuals
of this species, which means that the long-term
survival of B. candelaris is in doubt.

In other cases, losses of wild cacti have been
the result of human greed—the desire to reap fi-
nancial benefits at the expense of the survival of
rare cacti. I visited the type locality of Pelecyphora
strobiliformis, an isolated hill near Miquihuana in
the Mexican state of Tamaulipas, in the early 1960s.
The population was so dense with plants of all
ages that it was nearly impossible to avoid walking
on them. Six years later I returned to the same hill
and found the rich population gone. Nearby vil-
lagers came to meet us, many with hands full of
cacti for sale. One man told us that a gringo
(Anglo) had come with a large truck the year be-
fore and hired them to remove all the plants from

the hill. They were paid a peso for each plant they
dug out for him. The villagers were efficient, for
virtually all the plants, young and mature, had
been dug up and hauled away for sale in Europe.
Thirty years later the hill was still without this in-
teresting cactus, though an unconfirmed report
has been received that a few seedlings have been
found. Perhaps the seed reservoir will someday
replace the plants lost to human greed.

Twice I have come across piles of dying cacti
in Texas that were dug out of the ground by com-
mercial collectors but then left for some reason.
Illegally collected barrel cacti and saguaros, Car-
negiea gigantea, can occasionally be found for sale
in European nurseries. I have seen these, for ex-
ample, on the island of Sicily. I have also visited
immaculate greenhouses in Japan with large col-
lections of field-collected Ariocarpus. Most hob-
byists are willing to purchase nursery-propagated
plants, as indeed should anyone be who is truly
interested in cacti and understands the need to
preserve them in the wild.

My colleagues and I discovered a small pile of
Ariocarpus bravoanus subsp. hintonii that had
been dug up but left behind because parts of the

Illegally collected
cacti in Villa de la
Mina, Texas
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large roots had been broken off when they were
removed from the rocky ground. I have observed
similar cases where specimens of A. agavoides and
Pelecyphora aselliformis have been dug up and
then apparently forgotten.

Illegal collecting of cacti in the United States,
Mexico, and other countries continues in spite of
laws prohibiting it. The loss of important popu-
lations of cacti is real, despite the efforts of con-
servation groups, national hobbyist societies, and

Dug-up Ariocarpus bravoanus subsp. hintonii in San

Luis Potosi, Mexico

Ariocarpus
collection

in Japan

Illegally collected Eriosyce in Chile
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government regulations to prevent it. Continuing
efforts must be made to educate people that col-
lecting from the wild and habitat destruction
jeopardize the survival of these magnificent plants,
not to mention the animals that depend on them
in many instances.

There are three main methods of conserving cacti.
The first is simply leaving the plants, undisturbed,
in their natural habitats. The second is the setting
aside of nature reserves or other protected areas
that have rare plants or other natural resources to
be conserved. Both of these methods conserve the
rare plant and its habitat at its locality and are
known as in situ, on-site, conservation (P. R Hunt
1974). The third method is ex situ, off-site, con-
servation and can be considered as a kind of extra
insurance against extinction of the species.

In Situ Conservation
The preservation of plants in their natural envi-
ronment is clearly the most desirable method of
conservation, but this can be assured only if peo-
ple are willing to leave the plants and their habitat
undisturbed. Visits to the sites of important cacti
should certainly not be discouraged, but people
must be content to take nothing away except pho-
tographs. Ecologists are uncertain how much dis-
turbance the collection of even a few seeds is to a
population of rare cacti. Many desert plants, in-
cluding cacti, reproduce in pulses, meaning that
only occasionally do climatic conditions occur
that favor the germination of seeds and growth of
young seedlings. Thus the loss of a significant
number of seeds may greatly reduce the number
of offspring occurring in the next pulse. The re-
moval of even a small number of seeds or plants
of any age can adversely affect the population's re-
productive potential, and perhaps the long-term
survival of the species.

Most countries that have native cacti allow col-
lecting only by permit. In the United States, each
state is responsible for issuing permits, though
federal regulations control threatened or endan-
gered species. Mexico and most South American
countries have quite rigid requirements concern-
ing the collection and export of cacti, and the
process of obtaining permits is both lengthy and
expensive.

Sadly, unscrupulous individuals or those ig-
norant of the law collect and export cacti illegally,
whereas scientists and those wishing to follow
regulations may be frustrated and even thwarted
by red tape and cumbersome bureaucracies. Nev-
ertheless, the regulations exist to protect cacti in
situ and there is evidence that they have reduced
some of the adverse affects of humans on natural
populations of cacti. Several populations of rare
Mexican cacti that had been collected nearly to
extinction in the 1960s and 1970s are slowly re-
covering by regeneration from the seed reservoir,
but the process is slow and uncertain.

Several countries have natural preserves to
protect their natural resources, which in some
cases include native cacti. A number of protected
areas in the western United States have large num-
bers of cacti within their boundaries. Big Bend
National Park in Texas contains many native Chi-
huahuan Desert species, including several threat-
ened or endangered cacti. Joshua Tree National
Park in California is a natural preserve of the
higher Mojave Desert and the lower Colorado
Desert and their flora and fauna. Nearby is the
more recently designated Mojave National Pre-
serve, which also protects a large portion of the
high desert of California. Arizona has Saguaro
National Park near Tucson, and Organ Pipe Cac-
tus National Monument near Ajo, which have
been created specifically to protect important
cacti of the Sonoran Desert. There are numerous
state parks and other protected areas throughout
the western United States that greatly help in situ
conservation.

Some Latin American countries also have nat-
ural reserves. For example, Pan de Azucar Na-
tional Park in Chile protects not only coastal ma-
rine life but also several important species of cacti
of the Atacama Desert. Mexico has the following
preserves that contain significant numbers of
cacti: Isla Cedros Sanctuary, Baja California; Ma-
pimi Nature Reserve, Coahuila; Parque Interna-
cional del Rio Bravo, Tamaulipas; Parque Nacio-
nal Cumbres de Monterrey, Nuevo Leon; and
Parque Nacional de Pinacate, Sonora.

Sometimes, private owners encourage in situ
conservation. The Trans Pecos Heritage Associa-
tion was formed by ranchers of west Texas to en-
force their strong beliefs in the rights of private
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landowners and to prevent government interfer-
ence. This private land is fenced and posted, and
trespassers may be either arrested—or shot! Sev-
eral rare cacti such as Echinocereus viridiflorus var.
davisii grow only on this private land, and though
perhaps inadvertent, the association performs an
important conservation function by prohibiting
people from coming onto their property. Cacti
occurring on this private land are not disturbed,
but unfortunately, the landowners do not distin-
guish between those who would collect cacti from
the wild and scientists, so the populations of plants
often cannot be studied, either. I have had the
privilege of going onto private land near Sander-
son to study Coryphantha ramillosa, however, and
many ranchers are interested in knowing what
they have. They also hope that further studies
may show that presently designated threatened or
endangered plants of west Texas may not be in as
much danger as originally thought.

Although laws may exist and land become des-
ignated as natural preserves, some unethical peo-
ple still remove cacti, thus adversely affecting the
populations in their natural habitats. In situ con-
servation is certainly desirable but it may not be
effective in all cases.

Ex Situ Conservation
Ex situ conservation is the cultivation of rare
plants away from danger, for example, in a bo-
tanic garden. In situ conservation is clearly the
most desirable means of protecting rare plants;
some scientists and conservationists have ex-
pressed concern that ex situ conservation, even
seed banking, is not sound from the standpoint
of preservation of the genetic variability and evo-
lutionary potential of populations (Hamilton
1994). However, in situ conservation, which may
be the most effective method of preserving indi-
vidual and populational variation is often diffi-
cult and sometimes impossible because of habitat
fragmentation and destruction, political opposi-
tion to conservation measures, legal prohibitions
and bureaucratic challenges, overcollection from
populations, and inaccessibility to sites because
of private ownership. Thus ex situ conservation
may be the only way to preserve some plants, in-
cluding some cacti. Effective ex situ conservation
requires clear goals, careful documentation, prop-

agation of sufficient numbers of plants to insure
genetic variability, and prevention of disease.

In addition to botanic gardens, there are also
important ex situ collections of cacti in private
hobbyist collections and commercial nurseries.
Unfortunately, there are relatively few organized
collections with large numbers of documented
cactus species other than the National Collection
of Endangered Plants maintained by member in-
stitutions of the Center for Plant Conservation in
the United States. Cactus growers and botanic
gardens with significant collections of cacti, with
the encouragement of the International Organi-
zation for Succulent Plant Study, are working to
improve their documentation and the genetic di-
versity of their collections. These cooperative ef-
forts are not only providing greater assurance of
the long-term protection of rare cacti, they are
also making these plants available for research
and possible reintroduction back into the wild.

Seed collections are also important in ex situ
conservation because they provide a source of
plants other than from the wild. Seed banks and
seed exchanges can play an important role in pre-
serving rare cacti as well as in providing research
and horticultural materials.

The Botanic Gardens Conservation Coordi-
nating Body of the World Conservation Union
(IUCN) was reorganized into the Botanic Gar-
dens Conservation Secretariat in 1987. More re-
cently, it has become Botanic Gardens Conserva-
tion International. Its purpose is to coordinate
botanic garden conservation efforts throughout
the world, and it maintains a database on rare and
endangered species. This organization has also
published several reports of significance to suc-
culent plant conservation, including The Botanic
Gardens List of Rare and Threatened Species of
Mexican Cacti (Botanic Gardens Conservation
Co-ordinating Body 1985). Information from
this report and additional field studies resulted in
the publication of Threatened Cacti of Mexico
(Anderson et al. 1994).

The Center for Plant Conservation (CPC) has
the function of networking botanic gardens for
the conservation of rare plants. Headquartered at
the Missouri Botanical Garden, CPC is a consor-
tium of more than 25 botanic gardens and ar-
boreta whose function is the preservation of crit-
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ically endangered plant taxa of the United States.
It is doing this by developing an ex situ collection
of rare plants, the National Collection of Endan-
gered Plants, held by the CPC's participating in-
stitutions throughout the United States. This col-
lection is primarily composed of stored seeds that
have been collected with the purpose of obtaining
the greatest genetic diversity possible. More than
500 taxa are represented in the National Collec-
tion, of which approximately 25 are succulents.
Seed collections of the rare succulents have been
placed in long-term storage at the Desert Botani-
cal Garden (Arizona), Rancho Santa Ana Botanic
Garden (California), San Antonio Botanical Gar-
den (Texas), and Fairchild Tropical Garden (Flo-
rida). Research is conducted on germination and
viability, propagation methods, and reproductive
biology. Some of these botanic gardens are also
involved in various surveying, monitoring, and
reintroduction projects.

Many people who enjoy cacti are willing to pur-
chase nursery-propagated plants from reputable
dealers and to visit cactus habitats, taking away

only photographs. Such activities are admirable
and nurseries should be encouraged to offer a
wide variety of both the rare and more common
species of cacti. Clearly, the adverse of affects of
humans on plants in natural habitats are allevi-
ated through conservationally sound propagation
of cacti and the widespread availability of such
nursery-propagated cacti in the market.

NURSERY COLLECTIONS
Some commercial nurseries specialize in the
propagation and sale of specific groups of succu-
lents. Many of their propagated plants, derived ei-
ther from seeds or cuttings, originated from field-
collected, documented material. These stock
plants are a significant source for many rare cacti.
If carried out with proper permits and in consul-
tation with specialists, such nurseries are a source
of material for research and for the collections of
those who wish to have authenticated plants. Bo-
tanic gardens and seed banks should be associ-
ated with propagation for commercial purposes
so that the stock plants will not be lost as a result
of natural or man-made disasters. Commercial

Ex situ conservation
of Epithelantha bokei,
Desert Botanical Gar-
den, Phoenix, Arizona
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nurseries are businesses whose ownership may
change; there is no assurance that the business
will continue indefinitely. Thus documented ma-
terials from rare plant inventories should be de-
posited at botanic institutions where there is a
greater likelihood of their being maintained per-
manently.

Mesa Garden in Belen, New Mexico, is one ex-
ample of a commercial nursery involved in both
in situ and ex situ conservation of rare cacti. Since
1985 the owner, Steven Brack, has assisted the U.S.
Fish and Wildlife Service in the propagation of
rare cacti such as Pediocactus knowltonii for rein-
troduction back into their natural habitats. Mesa
Garden propagates and sells seeds and seedlings
with habitat data. In several instances seeds of the
same species are offered from different localities,
thus providing genetic variability. Mesa Garden
offers seeds of hundreds of cacti from both North
and South America.

Conservation organizations, including the
Convention on International Trade in Endan-
gered Species of Wild Fauna and Flora (CITES),
have long recognized the importance of nursery-
propagated cacti in reducing the illegal collection
of plants from their natural habitats. CITES, at the
Ninth Meeting of the Conference of Parties in
1994, created guidelines for the registration of
nurseries that export propagated specimens of
protected cacti, those listed in CITES (1996). The
guidelines outline the responsibilities of nurs-
eries, national management authorities, and the
CITES Secretariat. It is hoped that implementation
of these guidelines will reduce bureaucratic ob-
stacles and encourage nurseries to propagate and
sell protected cacti.

Cooperative ex situ activities of botanic gar-
dens and nurseries have meant that several cac-
tus species, now virtually extinct in the wild be-
cause of habitat destruction, are widely repre-
sented in cultivation. Two examples are Astrophy-
tum asterias and Echinocactus grusonii.

HOBBYIST COLLECTIONS
Several hobbyists have significant private collec-
tions of certain groups of cacti. These collections
are extensively documented and have been used
in several cases for major taxonomic studies. It is

hoped that such collections will eventually be de-
posited at botanic institutions where they may be
maintained permanently.

The International Organization for Succulent
Plant Study, recognizing the importance of spe-
cial collections such as those of hobbyists, created
a list of Generic Reserve Collections (Taylor
1991b). Several institutional collections, such as
those at Zurich, Switzerland, and Linz, Austria,
have received this recognition. Hunt (1980b) also
compiled a register of succulent plant collections,
and though the list was only preliminary and
published some time ago, it nonetheless empha-
sizes the importance of both public and private
collections.

Such collections are of considerable impor-
tance for research and have already contributed
to a number of significant publications. Fred Kat-
termann spent about 50 weeks in the field dur-
ing 1977-1996, legally collecting approximately
1800 plants from about 600 different popula-
tions. These specimens were the basis for his
monograph of the genus Eriosyce (Kattermann
1994) and a forthcoming work on the cacti of
Chile. Living material and herbarium specimens
were given to the Desert Botanical Garden, Iowa
State University, and the New York Botanical
Garden for use by other researchers. The collec-
tion of Massimo Meregalli was the basis for an
extensive paper on Copiapoa (Meregalli and Doni
1991), and the collection of David Parker was
used to supplement field work in Taylor's (1985)
monograph of Echinocereus. Clearly, hobbyist
collections are a significant source of cacti for
both research and conservation, provided plants
are accurately documented and records carefully
kept.

Legal Protection of Cacti
Cacti and other rare and endangered plants and
animals are protected by international agree-
ments and laws of various countries. In The Cac-
tus Family those cacti listed as of conservation
concern in the U.S. Endangered Species Act (U.S.
Fish & Wildlife Service 1998) and by the Conven-
tion on International Trade in Endangered Spe-
cies of Wild Fauna and Flora (CITES 1996) are
noted.
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ENDANGERED SPECIES ACT
The U.S. Endangered Species Act was passed in
1973. It has two primary categories for plants and
animals that are in need of conservation. Endan-
gered plants are those species that are in danger
of extinction throughout all or a significant por-
tion of their ranges. Threatened species are those
that are likely to become endangered within the
foreseeable future throughout all or a significant
portion of their ranges. Approximately 30 cacti
are listed in the U.S. Endangered Species Act (U.S.
Fish & Wildlife Service 1998), most as endan-
gered, the exact number depending on the classi-
fication system used.

CITES
The Convention on International Trade in En-
dangered Species of Wild Fauna and Flora (CITES)
first came into action in 1976; it has continued to
receive additional signatory nations and now has
more than 130 member states. The purpose of
CITES is to regulate trade in threatened wild spe-
cies, which is accomplished by listing threatened
plants and animals in one of three appendixes:

Appendix I organisms are considered to be
at serious risk as a result of international
trade, thus trade in these organisms be-
tween signatory countries is banned.

Appendix II organisms may be threatened
by excessive amounts of trade, but trade
is permitted with appropriate licenses,
various kinds of monitoring, and certain
controls.

Appendix III is used by countries that want
to control trade in certain organisms not
currently listed in either of the other ap-
pendixes.

Approximately 50 cactus species are listed in Ap-
pendix I of CITES (1996), depending on the clas-
sification system followed. All other cacti are
listed in Appendix II.

WORLD CONSERVATION UNION
In 1980 the World Conservation Union (IUCN)
established categories of threat for assessing ex-
tinction risks to species but the system had many
weaknesses, one of which was that it was oriented
mainly toward animals. A new set of categories of
threat was adopted in 1994, which were then used
to assess some of the species listed in the 1996
IUCN Red List of Threatened Animals and the
1997 IUCN Red List of Threatened Plants. The lat-
ter publication lists 33,798 species as threatened,
approximately 12.5% of the world's vascular
plants (Walter and Gillett 1998). The Red List has
581 cactus species, approximately 35% of cacti.
The IUCN Red List categories of 1980 and 1994
can be seen in the publication by Oldfield (1997).

A further revision of the categories is under
way, and the proposed revision is described in the
paper by the IUCN/SSC [World Conservation
Union/Species Survival Commission] Criteria
Review Working Group (1999). A more accurate
system of analysis is definitely needed, one that
can be readily used on plant populations. The
IUCN categories of threat are difficult to apply
unless extensive fieldwork is undertaken. The fol-
lowing are the proposed new categories of threat:

Extinct (EX), no organisms exist
Extinct in the wild (EW), organisms still

exist but no longer in the wild
Critically endangered (CE), organisms face

an extremely high risk of extinction in
the near future

Endangered (EN), organisms not critically
endangered but face a very high risk of
extinction in the wild in the near future

Vulnerable (VU), organisms face a high
risk of extinction in the wild

Near threatened (NT), organisms do not
qualify as threatened but may become so
in the near future

Least concern (LC), organisms do not qual-
ify for any of the categories just listed
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CHAPTER FOUR

Cultivation of Cacti
by Roger Brown, D.V.M.

Nurturing plants involves providing the proper place and
conditions for them. Cacti grow in a variety of habitats, and
ideally, where they are grown should mimic the conditions of
their habitat. As a practical matter, cacti are tolerant of a wide
range of conditions but some cacti may require protection
from extremes. For example, many cacti are tolerant of pro-
longed drought, and most do best if their roots are not con-
stantly wet. Also, many cacti are adapted for absorbing water
and storing it in their succulent stems, swelling as the stem
accumulates water. Cacti that are swollen with water may be
susceptible to bursting if they are exposed to below-freezing
temperatures for a sustained period. When grown outdoors,
cacti should be placed in soil with excellent drainage. Cold-
hardy plants should be selected for areas that are not frost-
free. Many cacti will require protection in a greenhouse, de-
pending on the climate and weather conditions of the area in
which they are cultivated.

Regardless of where they are grown, however, successful
cultivation also involves providing cacti with the right
amounts of nutrition, light, and water. Close observation of
the plants will prompt you to make the necessary adjust-
ments in this triangle of plant care. For example, dormant
periods will occur during late fall to early spring when light
levels and temperatures are lower. Short periods of rest will
also occur during extremely hot periods in midsummer. The
frequency of watering should be diminished during long pe-
riods of dormancy, and fertilizer should be withheld during
both long and short periods of dormancy. Growth should
not be stimulated when a cactus chooses to rest.

Light
Plants that dwell in arid lands survive through a process of
waste not, want not. The keys to survival for cacti are their
succulence and their water-thrifty crassulacean acid metab-
olism (CAM), described in Chapter 1, under Physiology. Plants
that do not have CAM throw away as much as 90% of the
water captured by their roots. No recipe for water-thrifty cac-

tus care is complete unless it is designed to take advantage
of CAM.

Plants combine the energy from light with the gases from
air and the water and dissolved substances from soil to man-
ufacture sugars and proteins. Cacti use CAM to capture en-
ergy from light during the day, using the carbon dioxide cap-
tured from air during the night. Sunlight is a necessity, but
sunburn can be a risk, even for cacti. Cultivated plants may
be exposed to higher light levels than they would experience
in the wild, especially in greenhouses. Shade cloth can be
used to prevent sunburn. It is rated according to how much
light it blocks out: 60% shade cloth blocks 60% of the sun's
rays. At least 35% shade cloth is usually necessary for green-
house conditions. I use a cloth manufactured with narrow
strips of aluminum ribbon that reflect part of the light back
out of the greenhouse. Other fibers, woven in to hold the
strips in place, block the light. This type of cloth not only
produces shade but also reduces heat buildup through its re-
flective properties.

Containers
Cacti are commonly grown in containers, even when grown
outdoors. Container-grown plants are not only at the mercy
of their caretaker, but also the container into which they
spread their roots. Twenty years of trial and error has led me
to the conclusion that either plastic pots or clay pots fired at
very high temperatures work best.

Plastic pots should be opaque, not white or semitranspar-
ent. Light that passes through a pot wall will damage roots.
Algae may be found choking roots near the inner surface of
a white plastic pot. Some brands of white plastic are also very
sensitive to ultraviolet light, giving them only a short life.
They soon become so brittle that they fall into pieces, spilling
plants and soil.

Clay pots should be fired at temperatures of 2000°F
(1100°C). This turns clay into a hard, waterproof substance.
If porous clays are used, the inside surface may be coated
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with polyurethane for waterproofing. Kiln-fired glazing will
also serve the same purpose.

Cacti that spend their summer outdoors, where they are
may be subjected to excess moisture, will tolerate porous clay
pots quite well. Excess moisture from unexpected rains evap-
orates more rapidly, and rainwater will leach out accumu-
lated fertilizer salts and hard-water minerals. Wintering these
same plants indoors in porous clay will, however, put them at
risk. Fertilizer and hard-water salts will reach toxic levels near
inner pot walls. Salts are left behind as the water carrying
them migrates into porous walls and evaporates. Roots fol-
low water until they reach container walls. Plants may not
die but they will not live as well as they would, or should, in
better containers.

More recently I have used a thermoformed pot with two
layers. Coextrusion of polystyrene forms a container with a
black inner layer for protection of roots from light, and an at-
tractively colored outer layer. The pots are environmentally
friendly because the heavier inner black layer uses recycled,
postconsumer plastics. The thinner outer layer is new plastic.
The use of recycled material allows these pots to be sold for
about 10% less than typical solid-color ones. Black has long
been considered the best possible color for maximum root
protection and development. Now one can have the best of
both, color on the outside to please, black on the inside to in-
sure healthy roots.

As a general rule, deep pots are safer for plants than shal-
low ones. Gravity causes water to move through a deep pot
with greater speed. A deep pot can drain more efficiently,
thus creating a healthier environment for plant roots. An
easy way to add extra drainage holes to plastic pots is to use
an electric drill to add more holes to the bottom. I usually
add at least four to six new holes to plastic pots. The newer
thermoformed pots are an exception. They provide excel-
lent drainage and I use them just as they are. Extra holes can
be added to clay or ironstone pots with a hammer and a star
drill bit. It takes some practice to learn how hard to tap the
bit with the hammer. I have found that it helps to turn the
pot upside down on a soft grassy surface to provide a cushion
for the hammer blows.

A myth recycled from generation to generation is that
breaking old clay pots and using the pieces at the bottom of
new pots will improve drainage. This practice is harmful and
rather than improving drainage, restricts it. All that is needed
is a small piece of paper towel or tissue to prevent new soil
mix from spilling out of the drainage holes. A latticework of
new roots will grow to hold the soil in place long before the
paper disintegrates.

Potting Media
Soil is perhaps the most misunderstood basic need of cacti.
An animal can get up and walk away from an unfavorable en-
vironment, but plants are stuck where they are put. Think of
soil as a blanket that separates rock from sky. Most soils are
made up of 95% pulverized rock and 5% organic material. It
teems with bacteria, fungi, and protozoa, not to mention lar-
ger organisms.

Spaces between soil particles make up about half of the
volume of most soils. This is the air- and water-holding space.
Water flows through soil following the pull of gravity, but
each soil particle will be covered with a coating that is several
layers thick. An elaborate storehouse is formed that roots can
tap. Eventually, gravity and evaporation will drain the water
away, but only to remove what is left.

Plants must have air as well as water. Roots get their oxy-
gen from air trapped in the same soil spaces that hold water.
The smaller the particles, the smaller the spaces will be for air
and water. And, of course, cramped spaces are more likely to
be filled with water to the exclusion of air. Such a soil would
save a plant from dying of thirst, but will kill it by suffocation.

The 5% organic component of soil is made up of dead
matter that is being disassembled by microorganisms. Or-
ganic matter transforms soil texture from hard and harsh to
soft and loose. As microorganisms break organic matter
down, mucilage is secreted that cements smaller soil particles
together into generous crumbs. This creates that soft, silky
feel when well-cared-for garden loam is stroked between
thumb and forefinger. A gardener finds the heady aroma and
touch of fine soil a sensual experience. It is a great temptation
to add this treasured substance to potting mix. Do not. Soil is
far different from the potting media we should be using. Wild
soil contains undesirable weed seeds, insects, and nematodes.
Worst of all, some of the microorganisms in the soil can kill
plants. They are the hunters that go forth and kill to provide
food for other microorganisms; they are the pathogens.

The highly organic soils that have been so successful for
gardeners work in gardens, fields, and flower beds because
soil microorganisms disassemble the organic content into
the elements from which they were first composed. Only
then can the plant use them. It is important to remember
that plants do not eat, they drink. They cannot absorb or-
ganic material unless it is first decomposed into substances
that are water soluble. Then, plants manufacture their own
organic molecules by the process of photosynthesis, using
gases taken in through the stomata, on the stems of cacti
rather than on the leaves as in most plants, and the mineral-
laden water taken up through the roots.
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Container-grown plants are kept in an artificial environ-
ment; therefore, they need an artificial soil. Potting subjects
plants to stresses unknown in the wild. The potting medium
should store water, oxygen, and dissolved minerals. Its only
other function is support, to keep the plant from tipping over.

Water quality, frequency of watering, temperature, hu-
midity, and pot type influence the type of potting medium
needed. No one medium is ideal for everyone. When you
find a formula that works for you, put all your plants in it.
New plants will do best if repotted into your mix shortly after
purchase.

I avoid sand in my potting media because it is so heavy
that it migrates to the bottom of the pot and restricts healthy
drainage. Absence of oxygen allows killer bacteria to multiply
explosively. They are anaerobes that grow best without oxy-
gen. These germs gain entrance through the dying roots and
travel up through the stem, causing the characteristic sour
odor of a cactus carcass that has succumbed to anaerobic rot.

It is easy to add solids to a mix, but how to add air? Use
light chunky substances such as perlite or pumice. This ma-
terial does not pack and has numerous tiny cavities that trap
and hold air. At least half of the mix should be an air-trap-
ping substance. Perlite should be of horticultural grade and
particle size. Wear a mask when incorporating it into the
mix. I prefer coarse pumice to perlite, but it may be difficult
to buy in some areas.

I also use a special form of processed clay that has been
kiln fired to create permanent little chunks with all the ad-
vantages of clay but without its disadvantages. Clay is the
finest reservoir for water storage because its microscopic par-
ticles attract one another in an organized way to form a lat-
tice into which water molecules fit nicely. Water is held in
place until it is needed. Gravity and evaporation cannot steal
it before the plant can use it. Baked clay will not physically
break down and restrict drainage. Kiln-fired clay is used for
hydroponics and can be purchased under a number of trade
names. Clay cat litter will not work; it has not been baked at
temperatures high enough and will break down.

In addition to an air-trapping substance and a water reser-
voir, the potting medium should contain a high-quality com-
mercial soilless mix. These mixes contain substances such as
Canadian peat moss, pine bark, coir, and composted peanut
hulls; some even contain rock wool. This organic material is
not added as plant food but to improve air- and water-hold-
ing ability, reduce compaction, and improve the structure.
Also present in mixes are minerals such as perlite and ver-
miculite that are mined and then heated to 1400°F (760°C).
The high temperature makes these substances pop like pop-

corn, creating cavities to store air and water. Good commer-
cial mixes are completed by adding a starter charge of fertil-
izer and trace elements that will last about 1 month. Some
brands also include wetting agents to increase water-hold-
ing capacity. The best mixes drain like a sieve, hold air like a
balloon, and water like a sponge.

My potting medium consists of the following: two parts
commercial soil mix, one part hydroponic clay, and one part
coarse pumice. All the plants are placed in the same mix, and
new plants are repotted as soon as they arrive. In addition,
however, I add something to the mix as a treat for my plants,
the lowly earthworm supplying me with my plant dessert.
Dirt that goes into an earthworm's mouth emerges enriched
with five times more nitrogen, seven times more phospho-
rus, and eleven times more potassium. These are the ele-
ments plants need in the greatest abundance, and the major
ingredients in fertilizers. Earthworm castings can be pur-
chased at most well-stocked garden centers. They may ei-
ther be mixed into the potting medium or used as a top-
dressing.

Soil within a pot should be uniform. The practice of put-
ting several layers of different types of mix in the same con-
tainer may kill the plant. Roots will be subjected to some
areas of mix that are too wet, others that are too dry.

REPOTTING
Cacti should be repotted when the soil medium is fairly dry.
Repotting always creates some damage to root systems, and
moist soil will increase the likelihood of a plant infection
starting in the damaged area. Wait a few days to give broken
roots time to heal before watering the repotted plant. Repot-
ting rejuvenates plants by freeing the root system from pot-
ting medium that has accumulated a full complement of un-
used fertilizer salts and dead roots.

Clean the potting bench after each day of repotting. I usu-
ally cover my potting bench with a layer of newspapers, and
cleanup simply involves folding the papers and depositing
them in the trash. Never reuse pots without sanitizing them
first in a solution of bleach. I use a solution of bleach to water,
1 to 30, in a plastic garbage can. Pots should be soaked over-
night. Transfer them to a solution of vinegar and water to
remove hard-water crusting, and give them a final, fresh-
water rinse.

Old potting mix should be discarded. Use fresh mix when
repotting and store it in a closed container to keep it pest-
free. Keep tools clean and dry. If they have been used on a
sick plant, they should be sanitized with bleach, Lysol, or
Physan 20, or boiled in water. If a virus is suspected, use a so-
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lution of Physan 20, one tablespoon to a gallon of water, and
soak the tool for at least 15 minutes.

TOPDRESSING
There are many reasons to use topdressing on soil surfaces
around cacti. Dampness around the base encourages diseases
such as stem rot. Gravel topdressing not only helps support
the cactus, it also dries soon after watering, providing air cir-
culation in a critical area. For plants that are extremely mois-
ture sensitive I use epoxy-coated aquarium gravel. This stone
is waterproof and dries almost immediately. My favorite,
however, is red crushed granite, sold as coarse turkey grit. It
is attractive, inexpensive, and does not compact on soil sur-
faces. Many growers use pea gravel, but it should be washed
carefully before use.

Water
Water is important for plants, yet most people give little
thought to water quality. A pH of 7 is neutral, more than 7 al-
kaline, and less than 7 acidic; pH is important because many
minerals have trouble entering roots at the wrong pH. Ideal
pH is 6-7, slightly on the acid side. Other chemical proper-
ties of water can also cause problems. I water my plants with
well water that is very hard. To compensate I repot often, at
least once a year. Soluble salts build up in potting media and
eventually reach toxic levels. Repotting gets rid of these salts
and also removes dead roots that accumulate in quantity
after a cactus goes through its winter resting period. These
dead roots are the perfect environment for plant infections.
Most plants start dying first in the root zone where it cannot
be seen until it is too late. For these reasons, I advise repotting
cacti often.

There are three ways to water container-grown plants.
Overhead watering is usually done through an attachment to
a hose or a watering can called a rose. The rose breaks water
into soft, misty streams. A disadvantage of this method is
that plants may develop disfiguring spots from minerals in
the irrigation water. The second method is bottom water-
ing. Pots are usually left sitting in pans or saucers and water
is added to the pan or saucer. Bottom watering works well
but has a couple of disadvantages: each container has to be
removed from its pan or saucer at least monthly for leaching,
and it is important that any excess water not taken up by the
potting medium be removed before too many hours pass.
The third method is to water each plant at the soil line. This
is the method I use and find that its only major disadvantage
is that it takes longer to water. I turn this into an advantage by
enjoying each plant as I give it a drink and looking carefully
for any sign of health problems that will require action.

A good-quality watering can is all that is needed for smal-
ler collections, but as plant numbers increase, some type of
system will be necessary to improve watering efficiency. I use
a 35-gallon (130-liter) plastic garbage can, a submersible
sump pump, and a 30-ft (10-m) garden hose. Attached to
the end of this hose is a metal watering wand with a trigger to
meter water flow. Each plant is watered at the soil line.

How often should one water? Simply plunge your finger
into the soil mix. If it comes out with soil particles sticking to
it, the plant does not need water. If no particles are clinging
to the skin, the soil is dry and water is needed. I generally
water every 7-10 days during the growing season, and about
every 4-6 weeks during dormancy. More cacti are lost as the
result of untimely application of water than for any other
reason. Even though cacti rest during their winter dormancy,
the roots continue to grow all winter. Growing roots need a
little water throughout the winter or they will die. Lack of
water will not kill cacti during their dormant period, but cer-
tainly there will be root loss and stunting that may not be
necessary.

Fertilizer
I add fertilizer to my irrigation solution every three of four
waterings, at one-fourth to one-sixteenth of the strength rec-
ommended on the label. Nutrition is supplied only during
the growing season. It is important that no growth stimula-
tion be supplied when plants are resting, during winter or
summer. After tiring of supplying nutrition for my cacti by
chipping away at the rocks my granular fertilizers had be-
come since the last growing season, no matter how carefully
I sealed the containers, I use a liquid fertilizer.

It is best to buy a premium product that is supported by
research. Complete nutrition for container-grown plants re-
quires more than 10 elements necessary for proper growth.
Good fertilizers are made from calcium nitrate, potassium
nitrate, monobasic ammonium phosphate, magnesium ni-
trate, and if possible, a mix of soluble trace elements. The ni-
trogen present in fertilizer is usually a blend of nitrate (NO3)
and ammonium (NH). Too much of the wrong type of ni-
trogen may cause soft growth that makes plants less resistant
to disease. It is helpful if the label states that the formula is
designed for soilless mixes.

Numbers on a plant food label are an international code,
showing proportions of three major elements needed to
support growth. The first number represents nitrogen, re-
sponsible for building tissues such as stems and leaves. The
second number represents phosphorus, which orchestrates
the growth of healthy root systems, flowering, and seed pro-
duction. Superphosphate is the usual source of phosphorus.
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The third represents potassium, which increases plant re-
sistance to stress and disease. Potash is the usual source of
potassium. Thus a fertilizer with a 5-10-5 label contains 5
parts nitrogen, 10 parts phosphorus, and 5 parts potassium.

These major elements should be supplemented with minor
elements called trace elements. They are called minor not
because they are unimportant, but because they are required
in very small quantities. Nevertheless, they are necessary for
plant health. Trace elements include magnesium, iron, man-
ganese, copper, zinc, boron, and molybdenum. Many newer
and more expensive fertilizers contain these trace elements in
a soluble sulfated form that will not precipitate out and be lost.
Look also for a product with buffers to help manage soil pH.

When selecting a fertilizer, consider choosing one that in-
cludes sulfur. Generally, plants rely on irrigation water for
sulfur, but most water either is deficient in sulfur or has too
much. Slow-growing plants such as cacti can exist at a sulfur
level of 10-20 parts per million; 20-30 parts per million is
required by most plants. Only about 20% of the water supply
of the United States contains sulfur in proper concentrations
for healthy plants. Soilless mixes contain very little sulfur.
Gypsum or superphosphate will provide a quick fix when
added to a soil mix, but they are only helpful for a short time
since sulfate ions are leached out in a few weeks. Avoid buy-
ing elemental sulfur because it will do more damage than
good. Elemental sulfur does more harm than good; it rapidly
lowers soil pH and damages or kills plants. If you question
the sulfur content in your water supply, either send a sample
to a testing laboratory or ask your water district supplier. Di-
agnosing sulfur deficiency is difficult because the symptom
in cacti is similar to that of nitrogen deficiency, stunted
growth.

Plant nutrients are soluble salts that can accumulate until
a potting mix becomes harmful. Soluble salt buildup is dealt
with by leaching. Leaching should be performed with each
watering. Apply enough water so that it drains from the bot-
tom of the pot. This means applying 15-20% more water
than the container can hold. Surplus soluble salts are carried
away in the excess water. Even with frequent leaching it is
good to repot cacti.

Air Circulation and Ventilation
Air is the source of gases that cacti and other plants use to
thrive and grow. It is at night that cacti, with their crassu-
lacean acid metabolism, take in carbon dioxide through the
stomata in their stems, storing it for use in photosynthesis
during the day. Yet it is at night that a greenhouse may be
shut tight, and air circulation or ventilation may be needed.

Air circulation is simply the movement of air within a

plant growing area. Any sort of fan will circulate air. Ventila-
tion introduces new air and exhausts old air. Greenhouses
also use ventilation as a method of cooling. Ventilation fans
should exhaust enough air to provide one volume of air ex-
change per minute to a height of 8 ft (2.4 m). For example, a
greenhouse 20 x 50 ft (6 x 15 m) in area would require fans
with a combined rated capacity of 20 X 50 x 8 = 8000 cubic
feet (6 x 15 x 2.4 = 220 cubic meters) per minute.

Greenhouses benefit from horizontal airflow fans, which
are designed to move large volumes of air rapidly. Horizon-
tal airflow fans are expensive, however, and generally are rec-
ommended only for greenhouses larger than 600 square feet
(56 square meters). Typical household fans will be adequate
in smaller greenhouses. Air circulation fans are generally left
on 24 hours a day.

Smaller greenhouses will save energy by using two-speed
fans, and larger ones will need multifan installations. During
winter months only one-fourth of normal air-exchange vol-
ume is required. Locate the fan on one wall and air-intake
louvers on the opposite wall. Air-intake louvers should be at
least 1.25 times larger than the fan area. The bottoms of the
fans and louvers should be about 3 ft (1 m) above the floor,
allowing air to flow over the plants on benches. Electronic
thermostats, with intervals of about 1°F (0.6°C), are prefer-
able to mechanical ones, usually with intervals of 5°F (2.8°C).
If a mechanical one were set at 80°F (27°C), it would run the
fans until air temperature reached 75°F (24°C), wasting elec-
tricity and money.

Cleanliness
It is far more enjoyable to neglect housekeeping chores in
favor of plant watching. Unpleasant tasks have to be sched-
uled; otherwise, one does not do them. Failure to keep a
growing area clean will invite problems. Dead tissue serves as
an entryway for bacteria, fungi, and viruses. A medium-sized
hemostat works well for removing spine-covered dead flow-
ers and may be purchased at pet supply stores or surgical
supply houses. Spilled soil and plant debris accumulating
around work areas should also be removed frequently. It is a
bad habit to dump waste in a can and let it stay in the plant
area for several weeks. Insect pests use decaying organic mat-
ter as a place to lay eggs.

Clean growing areas will reduce dust in the air. Plants cov-
ered with dirt are not capable of using sunlight efficiently.
Dust can be removed efficiently with a soft-bristled brush or
a spray bottle filled with distilled water and a drop or two of
nonphytotoxic soap such as Ivory. Water spots may be cleaned
from the outside of plastic pots with a paper towel damp-
ened a cleaner such as Armor All, a product found at auto-
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mobile supply stores. Do not let any of it get on plant surfaces
and never use it on the inside surface of a pot.

Keep yourself clean. If you have been doing general gar-
den chores, wash and change clothes before tending to plants.
Thrips, for example, may hitchhike on your clothes. Keep
only as many plants as you have time to care for; enjoy each
one.

Pests
Trying to eradicate every single insect from cultivated cacti is
not only an impossible task that destroys the fun of growing
plants, it would also indiscriminately kill benign or even ben-
eficial insects along with those that truly are pests. Also, good
cultivation practices make cacti less attractive to six- and
eight-legged pests. Pests are more trouble to weak, unthrifty
plants. Successful growers satisfy themselves with control
rather than cure. Pest control must become pest manage-
ment. This is achieved by careful observation to identify
pests and their approximate numbers. Strategically placed
yellow and blue sticky cards will capture the flying insects,
and a good magnifying glass will help find the crawlers.

All new plants should be isolated before joining the rest of
a collection. Three weeks is usually adequate to detect pest
problems. If problems are detected, then the isolated plants
can be treated. New plants should also be repotted before
leaving isolation to rid them of potentially infected soil.

THRIPS
There are hundreds of kinds of thrips but they all damage
cacti similarly. Thrips feed by scraping and rasping tender
stem surfaces; however, their favorite food is pollen. The best
way to look for thrips is to tap a flower or blow on it. Thrip-
infected flowers will show a flurry of activity as the fast-mov-
ing insects scurry out of pollen sacs to the edge of a petal. Next
they will swing over the edge to find a hiding place under-
neath. Other signs are blotches or streaks of pollen grains on
flowers, as well as deformed and undersized blossoms. Cac-
tus epidermis will appear finely speckled with many tiny yel-
low spots. There may be a scattering of tiny black specks,
thrip feces, on flowers.

Thrips are about 0.1 in (2 mm) long and move rapidly for
their size. To the naked eye they may look like a short worm
with legs. Both larvae and adults have a similar appearance,
except adults have wings. During summer thrips are found
almost everywhere outdoors and they enter houses and
greenhouses through doors, windows, and vents. They can
crawl through normal screening, and pets, people, and fresh
flowers and fruits may introduce them into the plant grow-
ing area. Thrips are prolific. Reproduction can occur with or

without mating, and each female will lay 50-200 eggs. Eggs
hatch in a few days, and larvae begin feeding on plants im-
mediately. They become adults in 7-10 days and the cycle
begins again.

The key to thrip control is early detection. Thrips prefer
warm temperatures and low humidity. They do the most
damage when temperatures are 90°F (32°C) and higher.
Many species of thrips live part of their life by pupating in
soil, and I prefer the precision of applying a granular sys-
temic insecticide to the soil.

SPIDER MITES
Spider mites are the most common pests of plants cultivated
indoors. Mite-infested plants will be freckled with little yel-
low marks where mites have been sucking plant juices. In
heavy infestations there may be fine webbing on plant tops or
between spines. Heavily damaged plants will probably scar
with a light tan to brown callus. Mites are so tiny they can
float on wind currents. They may also be introduced indoors
on clothing or the coats of pets. They are about the size of a
pinhead and can best be found with a 10X lens. The most
common species is the two-spotted mite. It is yellowish tan to
greenish in color and has two dark spots, one on each shoul-
der. The older the mite, the larger the spots.

At 70°F (21°C) a generation of spider mites is completed
in about 2 weeks, and above 86°F (30°C) it just takes a week.
Below 50°F (10°C) mites go dormant. Hibernation is also
triggered as days become short in the fall. They crawl off to
sleep through the winter in cracks and crevices. A warm,
heated greenhouse will counteract this impulse in a few mites,
so some damage may be seen during winter.

A more recently introduced chemical to manage mites is
made from cinnamon oil. It controls all stages, including
eggs. Field trials show that it kills most mites the first day and
also provides fungicidal activity. Powdery mildew is con-
trolled for many weeks after just one application.

MEALYBUGS
Mealybugs are scale insects that look like tiny wood lice and
are about 0.25 in (6 mm) long. They are covered with a fluffy
wax that waterproofs them and makes them resistant to many
water-based insecticides. Mealybug nests are small masses of
woolly, cottonlike substance tucked away in cracks and crev-
ices of plants or their surroundings. Nests may be found on
spines, between tubercles, or among dead flowers. Some
mealybugs prefer living in soil among roots, and others com-
plete their lives out in the open on plant surfaces. Eggs and a
few stray adults may be located in areas away from plants,
leading to reinfection. Male mealybugs have wings and can
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fly, so an infestation can spread rapidly. Control rather than
cure is needed.

I prefer treating for mealybugs with a systemic insecticide,
which controls any soil dwellers as well as those found top-
side. All insecticides are dangerous and should be used with
caution. If the same insecticide is used again and again, sur-
viving mealybugs will become resistant. A biological control
marketed for mealybugs is Cryptolaemus montrouzieri, a
black ladybug beetle from Australia. Cryptolaemus worked
poorly for me on cacti because the spines prevented them
from reaching their prey easily.

FUNGUS GNATS
Fungus gnats are tiny, brown to black flies that cruise the air-
space around plants. Fungus gnats can be distinguished from
whiteflies by their habits in addition to their color. Fungus
gnats do not spend as much time resting as whiteflies often
do, but sticky yellow cards are a good way to detect an infes-
tation.

On closer observation, a few fungus gnats can be seen
emerging from the soil. Adults do not feed on plants or dam-
age them, but larvae do considerable damage. Larval forms
look like tiny worms and live in the top 2 in (5 cm) of potting
media. They wiggle through the soil, feeding on organic mat-
ter, including plant roots. Large plants with complex root
networks suffer little harm from this root pruning, but for
seedlings root loss can be devastating. Fungus gnats can de-
stroy a seed flat in a few weeks. Those seedlings that are not
killed will have stunted growth. The best control is achieved
with an insecticidal soil drench, which attacks the problem at
the site of plant damage.

WHITEFLIES
Whiteflies look like tiny white moths resting on plant sur-
faces. They rarely fly unless disturbed, and then they just
hover in the air for a while before landing. Larval forms will
also be found on plant surfaces and look like glistening small
white scales. All stages from larvae to adults suck juice from
the host plant. Most of it is defecated onto plant surfaces as a
sticky foul material called honeydew. Black sooty mold grows
rapidly on this honeydew and can also harm the plant.

Two species cause the most distress, the greenhouse white-
fly and the sweet-potato whitefly. It is easy to identify each by
carefully examining the wings of adults. The greenhouse
whitefly's wings are arranged flat on its back parallel to the
ground; the sweet-potato whitefly's wings are attached to the
sides of its back at a 45° angle to the ground. It is important
to know the species because sweet-potato whitefly is harder
to control and may require chemical application for a longer

period of time. A systemic insecticide applied to the surface
of the soil is often used for control.

PESTICIDES
Caregivers of plants must on occasion use pesticides as part
of a control program. Pesticides are usually classified as poi-
sons and present health risks for the three p's—people, pets,
and plants—if they are handled carelessly. Take time to do
the job properly.

Spraying should be accomplished with the smallest
droplet size possible. If a sprayer cannot deliver a fine spray,
replace it. Research has shown that the coverage of a spray in-
creases eightfold each time droplet sized is halved. One drop
of liquid properly spread covers 0.3 square inch (2 square
centimeters); the same amount of liquid delivered as a fine
aerosol will cover up to 10 square inches (65 square centi-
meters). Delivering spray as a fine mist will cover more area
with less pesticide, not only reducing health risk and saving
money but also doing a better job of getting the spray into
cracks and crevices.

When spraying, skin should be covered. Wear a hat, mask,
long sleeves, and full-length trousers. Hands should be cov-
ered with rubber gloves, either when spraying or when ap-
plying solid pesticides. Disposable gloves and masks can be
purchased inexpensively at pharmacies. Though you are pro-
tected, other people, pets, and plants are not. Use good judg-
ment and foul the environment as little as possible.

Whenever mixing sprays, use either distilled water or
water purified through reverse osmosis to dilute chemicals.
Hard water of the wrong pH destroys many pesticides be-
fore they are applied. For example, organophosphates or car-
bamates diluted with alkaline water are hydrolyzed, render-
ing them ineffective as pesticides.

There are products that improve the efficiency of sprays,
called spray adjuvants. (1) Buffering compounds change the
pH of solutions. Most often water is too alkaline, so acids are
used to lower the pH. (2) Spreaders, sometimes called wetting
agents, allow sprays to cover plant surfaces more thoroughly.
Some pesticide concentrates already contain a spreader, so
read the label before adding more of something that may al-
ready be there. (3) Spreader-sticker is even more efficient,
acting not only as a wetting agent but also encapsulating the
chemical and holding it against the plant surface. Spreader-
sticker prevents the pesticide from washing off in rain or
during overhead watering and is needed when spraying out-
door plants. (4) Extenders act as a sunblock, preventing ul-
traviolet light from destroying chemicals before they have
done their job. Extending the period of chemical control in
this way will allow spraying less often.
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The benefits of pesticides outweigh their dangers when
they are used properly and safely. Each wise plant caregiver
should follow 10 commandments:

1. Read the label. Be sure the chemical is effective for the
problem, that it is diluted properly, and used at proper
intervals.

2. Agitate. Periodically shake the spray bottle or tank
when spraying. Most pesticides are in suspension and
will settle to the bottom. That thick slurry would dam-
age plants.

3. Do not mix pesticides. Mixing several pesticides to-
gether instead of applying them separately will often
damage plants.

4. Time the application properly. Apply sprays early in the
morning, after sundown, or on cloudy days to reduce
wastage and the possibility of harming plants. Do not
apply chemicals if air temperature is warmer than 85°F
(30°C).

5. Spray carefully. Avoid drenching the soil surface with
foliar sprays because many are not intended for use
around roots. This is particularly true for seedlings.

6. Avoid moisture stress. Plants should be recently watered.
Water-stressed plants are more easily damaged by
chemicals.

7. Do not fertilize. Do not apply pesticides with fertilizer.
8. Mix small amounts and use immediately. Most prod-

ucts cannot be stored after dilution because they break
down and become ineffective.

9. Do not use damaged products. Do not use a wettable
powder if it fails to break up and suspend properly, and
do not use an emulsifiable concentrate if it fails to form
a milky suspension.

10. Ventilate. Mix chemicals in a well-ventilated area.

Propagation

SEEDS
The ideal method for germinating seeds is to provide a moist
but not saturated potting medium for seeds to germinate on
and grow into. Seeds need little water to germinate. After
being moistened they must not dry out, however, as germi-
nation will be delayed or the seed may die. Most seeds dry

out rapidly because they have a large surface area and very
little volume. A closed environment is acceptable during ger-
mination because fluctuations in moisture are detrimental
during this critical period.

The first week after germination is one of the most im-
portant periods in the life of a cactus. If the soil is too wet
when roots emerge, root growth will be stalled and only top
growth will occur. Top growth must be supported by proper
root growth. Covers should come off seed flats 7-10 days
after germination. Moisture condensing on the cover drips
down on the newly emerging seedlings, inviting damping off
and poor root growth.

In addition to moisture, temperature is a most important
factor. Most seeds will germinate over a fairly wide tempera-
ture range, but somewhere between 65 and 85°F (18-30°C)
is best. After germination, soil temperatures of 70-72°F (21-
22°C) promote the best root growth. Excessive temperatures
promote top growth but stunt root growth. If temperatures
are too high, the entire plant will stop growing. For this rea-
son, seedlings less than a month old should not be taken to
the greenhouse and subjected to high air temperatures.

With rare exceptions, do not use fertilizers until seedlings
are established and at least several weeks old. All the food
they need during this period is stored in the seed. Fungicides
and insecticides should also be avoided for as many months
as possible.

Low light levels are adequate for germination, but once
seedlings are established higher light levels are necessary for
optimal growth. High light levels will produce a shorter,
tougher plant, but there is a risk that growth will stall at
higher temperatures. If you have a greenhouse, do not be
afraid to take seedlings into the greenhouse when they are
several months old. Be sure to start them out in a shaded area
until they become accustomed to higher temperatures, and
then slowly move them out to areas with higher light levels.

CUTTINGS
Cacti may also be propagated by taking cuttings. The cut-
tings should be allowed to air-dry for several weeks before
being placed in potting media for rooting. This allows the
cut to begin healing, by forming a thin protective callus layer
before the cutting is buried in moist soil. Whole stems of
fairly new growth make the best cuttings.



CHAPTER FIVE

Classification of Cacti

The modern goal of the classification of cacti, just as it is for
all plants and animals, is the ordering of groups of organ-
isms, taxa (singular, taxon), into an arrangement that shows
their evolutionary relationships. As discussed in Chapter 1,
evidence for these interrelationships comes from morpho-
logical and anatomical features in addition to newer evi-
dence from chemistry, physiology, and molecular studies.
Fossils may reveal bits and pieces of an organism's ancestry,
but no cactus fossils have been discovered.

Populations of plants are composed of individuals, and
individuals often vary, just as they do in populations of ani-
mals, including humans. The same kinds of evidence used to
study plant relationships is used to draw the boundaries sep-
arating plant taxa, and the taxa are given names. Thus which
taxa are recognized, and the names given to them (their no-
menclature), may change over time. Systematists or taxono-
mists, the scientists who study taxa and their relationships,
are eager to refine classifications using as much information
as possible. Not surprisingly, the ever increasing mass of in-
formation is analyzed using computer programs when pos-
sible, and since no single taxonomist can be capable of un-
derstanding the intricacies of all methods, teams of scientists
often work together and share their expertise. This is cer-
tainly true in the classification of the cactus family and is one
of the reasons why the International Cactaceae Systematics
Group was organized in 1984, originally as the IOS Cacta-
ceae Working Party of the Cactaceae Section of the Interna-
tional Organization for Succulent Plant Study. Members be-
lieved that the sharing of knowledge and expertise would
help develop a better classification of the cacti.

Taxa and their classification may be likened to boxes within
boxes. For example, the family Cactaceae is a taxon, each
genus is a taxon, and each species is a taxon. Two people faced
with the same evidence may recognize different numbers of
taxa, however. For example, Curt Backeberg, an avid collec-
tor of cacti, was a splitter, dividing the traditionally accepted

genus Mammillaria into eight genera (Backeberg 1958-1962,
3091-3543) whereas most current classifications would have
only two or three. On the other hand, Lyman Benson, a tax-
onomist who specialized in studying cacti, could be called a
lumper because in his 1982 book, The Cacti of the United
States and Canada, he lumped many now widely accepted
genera such as Carnegiea, Cephalocereus, Peniocereus, and
Stenocereus into a broadly defined genus Cereus.

It is not necessarily true that one classification is correct
and others wrong. People may agree on the groups or taxa
but interpret the ranks at which they should be recognized
differently. Some would say that there are insufficient differ-
ences between Escobaria and Coryphantha to make them
worth recognizing as separate genera and that Escobaria
should be treated as a subgenus of Coryphantha. In this ex-
ample, even if the same species are recognized as taxa, the
names of some of those species would be different under the
two classifications because certain species would be recog-
nized as members of one genus versus the other.

What follows are some of the special problems of studying
cacti taxonomically, classifying them, and assigning names
to taxa, then a brief history of cactus taxonomy, concluding
with the current classification system that is the culmination
of efforts by the International Cactaceae Systematics Group.

Problems in Classifying Cacti
Cacti are more difficult to study than many other plants.
They grow in areas that are often hard to reach and inhos-
pitable. Their slow growth presents a problem in studying
them throughout an entire cycle of their lives. Cacti may
grow for years before they flower, and flowers, fruits, and
seeds have many of the characters that are useful in identify-
ing them and comparing them with other cacti.

Because of individual variation, it is important to exam-
ine as many individuals as possible to decide where to draw
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the boundaries, geographical and morphological, between
taxa. In addition to flowers, fruits, and seeds, leaves are also
an important source of taxonomic characters in many plants.
Most cacti are leafless in the normal sense, usually having
highly modified leaves in the form of spines. In addition to
variation between individuals, spines on cacti may vary con-
siderably in color, size, shape, and number on single indi-
viduals, even more so than leaves on a tree or shrub. Varia-
tion in other vegetative characters is also common in cacti,
including the size of the plant and number of ribs, for exam-
ple, in addition to variation in spination.

The study of such variation, from as many individual
plants over as wide a geographical range as possible, is done
through field work and through the use of pressed, dried
plants preserved as herbarium specimens, which are stored
in herbaria for use in research, now and in the future, just as
books are preserved in scholarly libraries. A number of indi-
viduals of small, herbaceous plants may be preserved on a
single herbarium sheet. Clippings from even very large plants
such as trees may adequately represent the variation to be
seen in an individual if the clippings are carefully selected for
a single herbarium sheet. But some plants such as palms are
difficult to preserve as herbarium specimens. Cacti and other
succulents also present special problems. Because of their
succulence, parts of cacti must be cut open and thoroughly
dried—something they have evolved special adaptations to
prevent—before they can be preserved. Their spines and
thickness make them difficult to attach to herbarium sheets.

TYPE SPECIMENS & NOMENCLATURE
It is difficult to make a good herbarium specimen of a barrel
cactus or cacti such as Ariocarpus. Thus, unfortunately, many
early botanists and amateurs failed to document their work
with permanent herbarium sheets or specimens preserved
in alcohol. So, poor record keeping is another problem that
plagues the study of many cacti that have been described.
Some people even failed to recognize the importance of cre-
ating type specimens. The type specimen is not necessarily
typical of the taxon. It is simply the herbarium specimen
with which a name is always to be associated and upon which
the original description was based (Rowley 1997, 94, 110-
111). The type specimen is no more important than any
other specimen in understanding variation of species; its im-
portance is nomenclatural. If two type specimens are judged
to be different individuals of the same species, for example,
then the correct name of that taxon, that species, is the name
that was published first. Katharine Brandegee (1900), an
early botanist of the American West noted for her spirited
criticism of poor taxonomic practice, lamented:

Students of other orders than the so-called "succu-
lents", especially Cacti, have not usually a clear idea of
the confusion existing in their nomenclature. It would
be possible, perhaps, if all the species of Astragalus or
Senecio [two very large genera] were described from
specimens without flowers or fruit, and the types pre-
served, to identify all or nearly all of them with living
forms, though the labor required would be immense.
If, however, these imperfect types were thrown away
and botanists required to identify plants with only
such descriptions, the identification could but be a
series of guesses. In this predicament are students of
the Cactaceae

Cacti, as is well known, are in trade to a consider-
able extent. Large collections are made in their native
places and shipped to dealers, mostly in Europe, who
find numbers of plants that answer to none of the
spine descriptions in their manuals. They must have
names, being unsalable without, and the honest dealer
has recourse to a specialist, and waits with what
patience he may, while the botanist racks his head
over a mass of descriptions which do not describe and
struggles to find by a process of exclusion whether the
plants have possibly been described by some one who
threw away the type after inditing a diagnosis that, but
for the generic name, might stand for a sea urchin. In
the meantime the unscrupulous dealer prints his list
bespangled with "new" species to which he attaches
his name, disseminates them to the four quarters,
mixing them from time to time as the exigencies of
trade demand; the next monographer pours all these
names into the turgid synonymy, and so the process
continues.

This remarkable statement came years before cacti suffered
some of the most flagrant violations of the International
Code of Botanical Nomenclature, the rules of which govern
the naming of plants. For example, the German horticultur-
ist Curt Backeberg was once asked by Lyman Benson (pers.
comm.) for the location of some of the type specimens for
new species he had described. Backeberg replied, "Why, they
are in my greenhouse." Backeberg (1949) also described Or-
eocereus crassiniveus as a new species, from a moving train as
he passed through the mountains of Bolivia. Of course, no
type specimen was cited, nor were any photographs in-
cluded. Yet he did include a Latin description. Thus for many
of Backeberg's names, as well as those of some other work-
ers, no permanent specimens exist. Hence we do not really
know to what plants the names refer, making those names



Classification of Cacti 95

and the published information about the cacti essentially
worthless.

Historically, in many cases a new species was described
from one or only a few plants growing in a greenhouse. Var-
iation patterns could not be studied from such a small num-
ber of individuals, so variant forms were often described as
species or varieties when, in fact, they were simply a few of
many slightly different forms of a single population. Workers
tended to look for differences rather than similarities. Stud-
ies of cacti in the field are important because observations of
natural populations allow researchers to understand the
range and scope of variation. I recall looking at one clump of
peyote, Lophophora williamsii, in Mexico and seeing cactus
heads that represented what had been described as five dif-
ferent species.

Newer techniques such as the analysis of DNA sequences
from cacti (Wallace 1995,1996) also shed light on cactus re-
lationships. This information is helping to clarify relation-
ships at the level of species, and higher. It is resulting in new
interpretations of the boundaries of genera and of subtribes
and tribes of cacti. Thus classifications—and names of taxa—
change as our understanding of cacti becomes more pro-
found. Many people are frustrated and at times resent changes
in names of well-known plants, but it is not the aim of bota-
nists to confuse or needlessly change the classification of
cacti. Rather, the need for change is usually the result of new
evidence or new interpretations of data. The whole process
is, indeed, dynamic and constantly changing. No final, de-
finitive classification of cacti—or any other organism—will
ever be produced by any individual or group of scientists be-
cause new information will continue to be found. This is one
of the exciting aspects of the study of living beings.

The goal of nomenclature is to give each plant a unique
name. No other plant species can have the same binomial,
which is the combination of the name of the genus followed
by the name of the species. A complete binomial will also
have the name of the person who described the plant. For
example, the fishhook barrel cactus of the southwestern
United States and Mexico was originally named Echinocactus
wislizeni Engelmann. Engelmann refers to George Engel-
mann, who first described the plant, placing it in the genus
Echinocactus and giving it the epithet wislizeni. Nathaniel
Lord Britton and Joseph Nelson Rose later placed that spe-
cies in their newly created genus Ferocactus. Thus the present
binomial is Ferocactus wislizeni (Engelmann) Britton & Rose,
and E. wislizeni is a synonym of F. wislizeni.

Well more than 15,000 scientific names for cacti have been
published but many are no longer relevant. In deciding which
names to include in the synonymies and in the Index of Sci-

entific Names, I benefited from the collective wisdom of the
International Cactaceae Systematics Group, and from David
Hunt in the preparation of the CITES Cactaceae Checklist edi-
tions of 1992 and 1999 and his planned cactus lexicon.

HYBRIDIZATION
Hybridization between cacti in the wild presents a number of
challenges to taxonomists. In some cacti, crosses may occur
between species, even between species in different genera.
For example, Echinocereus Xroetteri (syn. E. lloydii) of the
southwestern United States is a natural hybrid between E.
coccineus and E. dasyacanthus (Powell et al. 1991). Several
genera are of hybrid origin, examples of which are XHaages-
postoa, XMyrtgerocactus, and XPacherocactus. It has also been
suggested that the more recently described Mexican genus
Geohintonia may have originated from an ancient hybrid
cross (Robert S. Wallace, pers. comm.). Many natural bi-
generic hybrids have been recognized and are discussed by
Rowley (1982,1994).

As mentioned in Chapter 1, under Dispersal, vegetative
reproduction combined with crossing can cause confusing
situations for taxonomists. Unusual variations resulting from
a cross between very different individuals of a single species
or between individuals of different species may be perpetu-
ated by asexual, vegetative reproduction even though the hy-
brids are incapable of flowering and fruiting. As an addi-
tional complication, among the prickly pears (Opuntia) and
chollas (Cylindropuntia) of North America, for example,
there are many such crosses as well as the development of
polyploidy and further backcrossing. This has led to swarms
of cacti whose parentage is difficult to determine (Pinkava
2001). Even the well-known Indian fig or mission cactus, O.
ficus-indica, is believed to have hybridized with native Cali-
fornian prickly pears (Benson and Walkington 1965).

History of Cactus Classification
Long before Europeans reached the New World, Native
Americans knew about cacti and used them for a variety of
purposes (Chapter 2). Unfortunately, much of this knowl-
edge was lost in the orgy of destruction of these cultures by
the Spanish invaders. Some information has survived, not
only in a few of the more isolated cultures such as the Hui-
chol and Tarahumara in Mexico but also in some publica-
tions that appeared shortly after the conquests. The first ac-
count of cacti probably was that by Gonzalo Fernandez de
Oviedo, who lived in the Caribbean between 1514 and 1556.
His experiences were recorded in Sumario de la Natural y
General Historia de las Indias in 1526, in which he mentioned
cacti several times (Howard and Touw 1981; Rowley 1997,
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119). Other significant early works that included cacti are
the Badianus manuscript or Aztec Herbal of 1552 (de la Cruz
1940), written by a Native American physician named Mar-
tin de la Cruz; Bernardino de Sahagun's Historia General de
las Cosas de Nueva Espana (Sahagun 1938); and Francisco
Hernandez's De Historia Plantarum Novae Hispaniae (Her-
nandez 1790; Bravo-Hollis 1978, 1-15; Gibson et al. 1986,
532-533; Anderson 1996,3-11). In these works, names were
given for all cacti mentioned, for example, nochtli, from
which comes the Spanish word nopal and the name of the
genus Nopalea, and peyotl, the Chichimeca name for peyote,
Lophophom williamsii.

Cacti were carried back to Europe, possibly on Colum-
bus's return voyage from the Caribbean, and cultivated. A
collection in England reportedly had material of Melocactus
by 1570 (Rowley 1997,43), and by 1588 the physician laco-
bus Theodoras, known as Tabernaemontanus, illustrated
both globular and columnar cacti in his herbal (Barthlott
1979,1). The Flemish botanist Matthias de L'Obel in 1581,
the French botanist Charles de L'Ecluse or Carolus Clusius in
1601, and the English physician and gardener John Gerard in
1597, all mentioned and illustrated cacti.

Cacti continued to be brought to Europe from the New
World, and by the middle of the eighteenth century more
than 20 had been described and some illustrated. Four dif-
ferent genera were proposed for cacti around the turn of the
eighteenth century. Cereus was described by Paul Hermann
in Paradisus Batavus, published posthumously in 1698, Jos-
eph Pitton de Tournefort published the names Opuntia in
1700 and Melocactus in 1719, and Charles Plumier described
Pereskia in Nova Plantarum Americanarum Genera in 1703
(Barthlott 1988;Mottram 1993).

Carl Linnaeus, the Swedish naturalist, brought together
much of what was known about plants in his many writings.
Most important is Species Plantarum of 1753 because it has
been designated the starting point for modern binomial no-
menclature. Linnaeus had earlier dealt with 16 species of
cacti in Hortus Cliffortianus of 1737, placing them in the gen-
era Cactus and Pereskia. Surprisingly, however, in Species
Plantarum he relegated the earlier names of cactus genera to
the status of groups and classified all 22 species in the single
genus Cactus, probably a shortening of the name Melocac-
tus that was commonly used at the time for most cacti (Mot-
tram 1993). He declared that Cactus, an old name for a spiny
plant, was quite suitable for these spiny plants from the New
World (Shaw 1976). Linnaeus's four groups were named
using polynomials, a vestige of pre-Species Plantarum no-
menclature: Cerei angulati erecti, Cerei repentes radiculis

lateralibus, Echino Melocacti subrotundi, and Opuntiae
compressae articulis proliferis.

Philip Miller, the English gardener, produced several edi-
tions of The Gardeners Dictionary. In the fourth edition of
1754, Miller recognized and gave delightful descriptions of
four cactus genera, Cactus, Cereus, Opuntia, and Pereskia.
Published only a year after Species Plantarum, Miller had not
yet adopted the binomial system and described each using
polynomials. Apparently not wishing to disagree with Lin-
naeus, however, Miller relented in the ninth edition of 1787
and accepted the Linnaean concept of Cactus with no segre-
gate genera (Mottram 1993).

Another English botanist and gardener, Adrian Hardy
Haworth, included the genera Cactus, Cereus, Epiphyllum,
Mammillaria, Opuntia, Pereskia, and Rhipsalis in his Synop-
sis Plantarum Succulentarum of 1812, the first time that the
names Epiphyllum and Mammillaria were formally used. In-
terestingly, Haworth was the last Englishman to be intimately
involved in the study of cacti for about a century.

Cactus created a dilemma for later botanists because
many felt that the name had become a source of confusion.
The code of botanical nomenclature adopted at the 1905 Vi-
enna botanical congress provided for the conservation of
names as an alternative to the rule of strict priority, in which
the oldest name had to be used. Mammillaria, described by
Haworth, was conserved against Linnaeus's Cactus, which
was declared a rejected name. Mammillaria is also the con-
served type of the family Cactaceae, the family name first
having been used by Antoine Laurent de Jussieu in 1789.

The next important treatment of the family was part of
the major work by the Swiss botanist Augustin Pyramus de
Candolle. Many workers contributed to the monumental
Prodromus Systematis Naturalis Regni Vegetabilis, seven vol-
umes of which were produced during his lifetime, and de
Candolle dealt with the cacti himself in Volume 3, published
in 1828; it included seven genera and 174 species. The Cac-
teae, as he called them, were divided into what are inter-
preted today as two artificial lines, the epiphytes and the
nonepiphytes.

One of the most influential cactus researchers in the mid-
nineteenth century was Joseph Maria Franz Anton Hubert
Ignaz Fiirst zu Salm-Reifferscheidt-Dyck, a Prussian bota-
nist, talented artist, and horticulturist who worked closely
with many of the French botanists. Over the years Salm-
Dyck built up an impressive succulent collection at Castle
Dyck, located near Diisseldorf. He published many works on
succulents but perhaps the most important was the last
printing of his Cacteae in Horto Dyckensi Cultae, Anno 1849,
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which actually appeared in 1850. In it Salm-Dyck created
two main groups for the 20 genera of cacti: Cacteae Rotatae,
flowers disk shaped, including Peirescieae and Opuntieae
(now recognized as subfamilies Pereskioideae and Opunti-
oideae), and Rhipsalideae (now a tribe of subfamily Cac-
toideae), and Cacteae Tubulosae, flowers tubular, with four
tribes now dispersed among the subfamily Cactoideae.

The last major contribution to cactus classification in the
nineteenth century was by the German botanist Karl Moritz
Schumann. His monumental work, Gesamtbeschreibung der
Kakteen, was published in 1897-1898 with an addendum in
1903. Here appeared for the first time a modern organiza-
tion of the cactus family into subfamilies and tribes. Schu-
mann was very conservative in his delimitation of genera,
however, accepting the same 20 genera recognized by Salm-
Dyck. Schumann introduced today's accepted arrangement
of the three main subfamilies: Pereskioideae, Opuntioideae,
and Cactoideae (as Cereoideae). The last subfamily was fur-
ther divided into three tribes: Rhipsalideae, with Hariota,
Pfeiffera, and Rhipsalis; Mammillarieae (corresponding to
the current Cacteae), with Ariocarpus, Mammillaria, and Pe-
lecyphora; and Echinocacteae, an artificial grouping con-
taining all the remaining globular and columnar genera,
Cephalocereus, Cereus, Echinocactus, Echinocereus, Echinop-
sis, Epiphyllum, Leuchtenbergia, Melocactus, Phyllocactus, and
Pilocereus. His genera Cereus and Echinocactus are now
known to be polyphyletic, evolved from more than one lin-
eage, but some later workers followed Schumann in recog-
nizing these large genera (Weniger 1970; Benson 1982).

Alwin Berger, a German botanist and cactus specialist,
made several important changes in the classification of the
family in the early twentieth century. He accepted Schu-
mann's three subfamilies but subdivided the subfamily
Cereoideae (= Cactoideae) into two tribes, Rhipsalideae and
Cereeae (= Cacteae). Berger remained quite conservative, ac-
cepting only 41 genera. He did realize that the large genus
Cereus was unnatural, however, so he subdivided it into 51
subgenera, 2 sections, and 6 lines (Berger 1929). His subdi-
vision of the tribe Cereeae created new problems. His sub-
tribes Phyllocacteae and Mammillarieae were fairly natural
groupings but his subtribe Cereinae was a hodgepodge, in-
cluding not only the broadly defined genus Cereus but the
South American globular cacti as well. Likewise, his genus
Echinocactus also contained a remarkable variety of taxa
from both North and South America, including the Tricho-
cerei (Copiapoa, Eriosyce, Oroya, Parodia, etc.), Gymnocerei
(Gymnocalycium), and Pachycerei (the North American
globular cacti). Despite his failure to appropriately subdivide

the large and unnatural genera Cereus and Echinocactus,
Berger made major contributions to a natural organization
of the family. Clearly, Berger's classification was indicative of
the confusion and misunderstanding surrounding the hun-
dreds of new cacti being discovered and described, often with
insufficient data.

Schumann and Berger represented the end of a long line
of conservative treatments of Cactaceae. The next extensive
classification of cacti was undertaken by the Americans Na-
thaniel Lord Britton and Joseph Nelson Rose, who were con-
temporaries of Berger. They presented a new, liberal ap-
proach to cactus classification, particularly with regard to
recognition of genera. Whereas Berger accepted only 41 gen-
era of cacti, Britton and Rose recognized 123. Regardless of
their classification philosophy, Britton and Rose significantly
affected cactus classification for more than 50 years. They
raised many of Berger's subgenera to the rank of genus, such
as in the genus Cereus, but they also described many new gen-
era, many of which are still recognized. They also accepted
more than 1200 species.

From early in the twentieth century and with the support
of the Carnegie Institution of Washington, Britton and Rose
visited the largest herbaria and cactus collections in the
United States and Europe. The result was their monumental
four-volume work, The Cactaceae, published 1919-1923.
Careful research, especially with regard to nomenclatural
synonymy, as well as detailed descriptions of the plants and
excellent illustrations, make The Cactaceae the foundation
for modern taxonomy of the family. Unfortunately, the short-
age of adequate material, especially from South America, and
their extremely narrow concept of genera have led many cur-
rent researchers largely to abandon their classification sys-
tem, especially at the level of genus and below. Despite vari-
ous criticisms, The Cactaceae remains unexcelled in its tax-
onomic detail and as a complete treatment of the family. The
organization of the family above the rank of genus continues
to have a profound influence on taxonomic research.

Britton and Rose accepted Schumann's basic organiza-
tion of the family into three groups but they called them
tribes rather than subfamilies: Pereskieae, Opuntieae, and
Cereeae. The Cereeae were subdivided into eight subtribes:
Cereanae, Hylocereanae, Echinocereanae, Echinocactanae,
Cactanae, Coryphanthanae, Epiphyllanae, and Rhipsali-
danae. Current research shows that only four are natural
groupings: Hylocereanae, Cactanae, Coryphanthanae, and
Rhipsalidanae. The others are di- or polyphyletic in origin.
For example, the Echinocereanae consisted of Echinocereus
of North America and the South American globular cacti
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such as Echinopsis. The Cereanae were simply all the colum-
nar cacti from throughout the New World; we now know
that they represent several distinct evolutionary lines.

The liberal approach of Britton and Rose to the classifica-
tion of cacti at the level of genus and below was not only fol-
lowed but exceeded by the German horticulturist Curt
Backeberg. His interest in cacti began about the time of pub-
lication of The Cactaceae, and through his horticultural and
organizational talents he developed an extensive knowledge
of cacti even though he did not have much formal botanical
training. Backeberg developed a classification system, first
published in 1942, interrupted by World War II, then con-
tinued, most significantly in his six-volume work, Die Cac-
taceae, published 1958-1962.

Backeberg's classification above the level of genus was
modeled after that of Berger, whom he knew. He followed
Britton and Rose's concept of the small genus, however, out-
doing them by far in his splitting and describing new cacti.
His final work includes more than 220 genera and nearly
3000 species. His basic system was that of Schumann's three
subfamilies. The largest, Cereoideae, as in the systems of de
Candolle and Berger, was subdivided into two artificial
tribes: Hylocereeae, including all the epiphytic cacti, and Ce-
reeae, including all terrestrial cacti. The large, terrestrial Ce-
reeae was further subdivided into what Backeberg called
semitribes: Austrocereeae, the southern genera, and Boreo-
cereeae, northern. Further subdivisions were accomplished
by dividing the semitribes according to habit. Further sub-
divisions into lines and sublines eventually led to what some
have described as Backeberg's 220 microgenera.

Backeberg's geographic organization was based on the as-
sumption that cacti arose in the Central American-Carib-
bean region and then migrated northward and southward
independently. We now know that cacti originated in South
America following its split from Africa. Clearly artificial in
most respects, many nonscientists appreciate the simplicity
of this organization. In fact, few of his newly erected genera
have withstood the scrutiny of modern researchers. Hunt
(1991a, 152), commenting on Backeberg's contributions,
stated that he "named 78 more genera and named or re-
named 1200 species without, so far as I know, ever making
(or citing) an herbarium specimen. He left a six-volume
monograph of the family running to 4000 pages and a trail of
nomenclatural chaos that will probably vex cactus taxono-
mists for centuries."

Despite the many criticisms leveled at Backeberg, both
during his life and afterward, his many and detailed obser-
vations, though they must be critically evaluated, provide a
huge source of potentially useful data. His publications are

certain to have a lasting place in the history of cactus re-
search, not all of which will be the rectifying of the many
mistakes he made.

Franz Buxbaum, an Austrian botanist, was a contempo-
rary of Backeberg but his approach to the classification of
cacti was completely different. He more than anyone before
him developed a natural classification of the family. Bux-
baum spent many years studying the morphology of cacti,
especially the flower and seed. Interrupted by the war, Bux-
baum's morphological studies were published in both Eng-
lish (1950) and German (1957-1960), providing researchers
the wealth of his knowledge. From his studies of cacti, Bux-
baum, with Johannes Endler, published a phylogenetic sys-
tem of the family in 1955 with changes appearing for many
years afterward (Endler and Buxbaum 1982). His system also
served as an arrangement for a treatment of the family, Die
Kakteen, edited by Hans Krainz and published serially from
1956 to 1975.

Buxbaum accepted Schumann's three subfamilies, divid-
ing the large subfamily Cactoideae into nine tribes, similar to
those of Britton and Rose's: Leptocereeae, Hylocereeae, Pa-
chycereeae, Browningieae, Cereeae, Trichocereeae, Notocac-
teae, Echinocereae, and Cacteae. These tribes were further
subdivided into subtribes and lines. This organization has
been widely accepted by many modern cactus researchers
with only minor changes. It has provided a solid foundation,
based on good research, for current studies of the family.
Sadly, Buxbaum and Backeberg, though working together at
first, became vehement opponents, thus dividing the cactus
community. Backeberg's numerous publications, including
his highly popular Kakteenlexikon (Backeberg 1976), en-
deared him to amateurs and horticulturists. Buxbaum, on
the other hand, with his careful research, was respected by
taxonomists. His work continues to be the basis for current
cactus classification systems.

The scientific community found an excellent spokesman
for a more conservative and responsible approach to cactus
classification in David Hunt of the Royal Botanic Gardens,
Kew. John Hutchinson asked Hunt to do the Cactaceae for
the second volume of his Genera of Flowering Plants, which
was published in 1967. Hunt avoided the overcomplicated
classifications of Backeberg and Buxbaum, going back to
parts of the system of Britton and Rose in developing his
pragmatic and clear taxonomy of the family. Partly in re-
sponse to Britton and Rose, and Backeberg, Hunt took a
more conservative view of genera. He did not attempt to cre-
ate a phylogenetic system, at least at the lower levels of the
large tribe Cacteae. Instead, he established two subtribes,
Cereinae and Cactinae. Within these two subtribes he set up
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six groups. In the Cereinae, Group A comprised 27 genera,
mostly large, columnar cacti; Group B, the epiphytes; and
Group C, 14 South American genera, some columnar and
the others globular, with narrow acute scales with hairs in
their axils of the receptacle tube. In the Cactinae, Group D
comprised seven genera of South American globular cacti
with woolly felted receptacle tubes; Group E, the cephalium-
bearing genera Discocactus and Melocactus; and Group F, the
North American globular cacti as well as the South American
genera Copiapoa and Gymnocalycium.

Hunt's organization of the Cacteae was not completely
satisfactory but it brought greater simplicity to a cactus clas-
sification that had been far too complex. More importantly,
however, Hunt returned to a far more realistic assessment of
the number of genera and species, accepting 84 genera and
approximately 2000 species.

The return to a more moderate number of genera was
prompted by the often uncalled for splitting of groups into
microgenera by workers such as Backeberg and, somewhat
later (1979-1981), Friedrich Ritter. One botanist, Lyman
Benson, reacted even more strongly than Hunt, returning to
some of the huge genera of Schumann. Though he did not
attempt to create a new cactus classification system, he
strongly advocated a more responsible approach to recog-
nizing genera on the basis of sound data and field observa-
tions. Benson used Schumann's Cereus, lumping into it 34
of Britton and Rose's genera. Benson (1982,539) commented,
"there is insufficient information available for an adequate
reclassification of Cereus, and the proposed systems of divi-
sion now existing are not satisfactory. Consequently, I have
continued a 'wait and see' policy pending the further accu-
mulation of information. The task of reevaluating Cereus is
enormous, and it will require intensive field and laboratory
studies." Fortunately, some of those studies have been made
by Gibson and Horak (1978) and others.

The influence of Buxbaum's contributions and his at-
tempts at a natural system of cactus classification were felt
not only by Hunt but by other botanists interested in the
family. Wilhelm Barthlott (1979) also developed a new sys-
tem but one with many similarities at the subfamilial and
tribal levels to those of Buxbaum and Backeberg. Using new
and significant data from scanning electron microscopy of
cactus seeds, Barthlott rearranged several genera within the
tribes and created a useful two-dimensional diagram to
show the affinities of various groups. His system was modi-
fied extensively and with much more detailed diagrams
(Barthlott 1988; Barthlott and Hunt 1993). Like Hunt,
Barthlott eagerly received new information contributed by
other researchers.

The Cactus Classification of the International
Cactaceae Systematics Group

In 1984 a new approach to cactus classification was begun.
Prior to that, each cactus classification, with the exception of
that of Britton and Rose, was basically the work of an indi-
vidual. Stimulated by the reports of exciting new research at
the congresses of the International Organization for Succu-
lent Plant Study (IOS) and by the commitments of Barthlott
and Hunt to produce treatments of cacti for the planned ref-
erence works, The Families and Genera of Vascular Plants and
The European Garden Flora, it was proposed that the Cacta-
ceae Section of the IOS create a working party "to explore
the possibility of reaching a consensus on the generic classi-
fication of the family" (Hunt and Taylor 1986,65). It was also
deemed important to have an '"international standard' for
the taxonomy and nomenclature of cacti of economic or
conservation interest, for cataloguing herbaria and living
collections, for research reports and so on." The matter was
discussed at the eighteenth IOS Congress in Frankfurt, Ger-
many, in the summer of 1984, with members of the section
strongly supporting the plan. A further meeting of the newly
created IOS Cactaceae Working Party, now called the Inter-
national Cactaceae Systematics Group, was held later in 1984
at the Royal Botanic Gardens, Kew, to plan procedures and a
timetable. A general statement of purpose was also devel-
oped (Hunt and Taylor 1990,86) that included the following
objectives:

the publication, from time to time, of synopses of
the classification and genera of groups ... based on
the consensus of current opinion among IOS spe-
cialists and correspondents and subject to modifica-
tion in the light of new or reconsidered evidence. By
encouraging consultation before the publication of
major taxonomic changes, IOS seeks to obviate
name-changes which are unlikely to prove widely
acceptable.

IOS seeks to take into account as wide as possible
an expression of views, giving all qualified persons
an opportunity to propose amendments to the cur-
rent IOS listings, and for such proposals to be
debated and put to a ballot of all participants. It
is emphasized that the adoption of IOS listings is
entirely optional and in no way mandatory.

A third meeting was held in 1985 at the IOS Inter-Congress
in Zurich. A first draft of a list of genera based on the recent
systems of Hunt (1967) and Barthlott (1979) was presented
for discussion, which was intense and productive. The pub-
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lished list (Hunt and Taylor 1986) was to serve "as a frame-
work for continuing discussions among the authors them-
selves and for wider debate." Indeed, that is exactly what oc-
curred. Further meetings were held in 1987 (California),
1988 (Germany), 1989 (Italy),and 1990 (Switzerland),the last
a critical year. A new version of the consensus classification
was drafted and mailed to cactus specialists throughout the
world for their comments and votes upon several proposals
that were included with the draft. Following tabulation of
the postal ballots and further discussions at the twenty-first
IOS Congress in Zurich, a new list of the genera of Cacta-
ceae was published (Hunt and Taylor 1990); in it were 93
genera. The International Cactaceae Systematics Group has
continued to meet nearly every year, sometimes with IOS
Congresses and Inter-Congresses, sometimes independently,
depending on the availability of key participants. By 1994,
several aspects of tribal organization were changed and the
number of accepted genera increased to 104. Major changes
in the organization of the family above the rank of genus
have also been proposed, with work continuing.

Several important publications have been based on the
consensus classification. The CITES Cactaceae Checklist (Hunt
1992,1999a) in addition to The European Garden Flora (Hunt
1988,1989a) and The Families and Genera of Vascular Plants
(Barthlott and Hunt 1993) are some examples of the use of
the new system.

Some have criticized the work of the International Cacta-
ceae Systematics Group as merely classification by commit-
tee. However, modern scientific research is so complex and
the data so numerous that nowadays it is nearly impossible
for individuals to perform detailed and creative taxonomic
studies using all available information. A team approach to
such a vast and complicated project as a natural classifica-
tion of the cacti is logical and necessary. The group has in-
volved specialists in morphology and anatomy as well as ex-
perts in electron microscopy, pollen, chromosomes, chemis-
try, and DNA and other macromolecules. Specialists in var-
ious groups of cacti or cacti of particular regions have been
included, or their advice and comments solicited. Not only
has the International Cactaceae Systematics Group been di-
verse in specialties, it has also brought together botanists,
horticulturists, and dedicated amateurs. An important as-
pect of the group's success has been that participants are free
to disagree with one another, but respectfully and profes-
sionally. Moreover, many have formed deep friendships
through social interactions following the discussions, stim-
ulating joint research projects. Another benefit of the efforts
of the group has been the identification of groups of cacti
that are particularly puzzling and in need of further study.

Members have concentrated on some of these enigmatic
taxa, increasing our overall knowledge of the family.

It has been my privilege to participate in most sessions of
the International Cactaceae Systematics Group. Though I
have not agreed with all decisions, I respect and welcome the
results. The task is not complete, but most feel that there have
been major gains in our understanding of the natural rela-
tionships of cacti and the construction of a system of classi-
fication that reflects it. I would not pretend in The Cactus
Family to work independently of the many specialists and
colleagues with whom I have been associated in this project
since 1984. Rather, I defer to the judgment of the Interna-
tional Cactaceae Systematics Group, and the classification
system used in this book is essentially that of the experts who
make up the group. I have been merely one participant in
this rewarding effort.

The classification of the family Cactaceae developed by the
International Cactaceae Systematics Group recognizes four
subfamilies—Pereskioideae, Maihuenioideae, Opuntioideae,
and Cactoideae—with Cactoideae further divided into nine
tribes. Each of the subfamilies and tribes is described here,
together with a list of genera in each. The genera and species
of cacti are listed alphabetically in the following part, The
Cacti.

Cactaceae A. L. de Jussieu 1789, conserved name

Subfamily Pereskioideae K. Schumann 1898
Plants treelike, shrublike, or climbing, with crassu-

lacean acid metabolism (CAM) in the stems and C3 me-
tabolism in the leaves. Stems round in cross section, not
ribbed or tuberculate. Leaves present. Spines present.
Flowers solitary or in inflorescences, diurnal; pericarpels
with scales or leaves that are sometimes persistent; floral
areoles rarely with spines; floral tubes absent. Fruits in-
dehiscent, berrylike, often with a juicy fruit wall. Seeds
more or less round, 1.7-7.5 mm (to 0.3 in) in diameter,
brownish black, shiny, not wrinkled or keeled, not ex-
panded around the small hilum-micropylar region. Dis-
tribution: from southern Mexico throughout the Carib-
bean and Central America, and in much of South
America east of the Andes.

The subfamily Pereskioideae represents the group of
cacti with the most primitive or ancestral features in the
Cactaceae, and several characteristics demonstrate the
family's relationship to other members of the order
Caryophyllales. Leuenberger (1986) has made the de-
finitive study of Pereskioideae.

Pereskia
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Subfamily Maihuenioideae P. Fearn 1996
Caespitose shrubs with C3 metabolism only. Stems

succulent, short cylindrical to globose. Leaves small,
terete, persistent. Spines usually 3 per areole. Flowers
terminal, solitary. Fruits somewhat fleshy, with small
scales. Seeds almost round, 3-4 mm in diameter, shiny.
Distribution: restricted to Argentina and Chile.

Maihuenia

Subfamily Opuntioideae K. Schumann 1898
Plants variable in habit, treelike, shrublike, or caespi-

tose. Stems usually segmented into distinct joints or
cladodes. Leaves present, ephemeral, round in cross
section, small. Glochids present. Spines present, vari-
able. Flowers usually lateral, sessile, solitary, diurnal;
pericarpels with leaves, areoles, glochids, and spines;
floral tubes short or absent. Fruits berrylike, indehis-
cent, sometimes becoming dry at maturity. Seeds round
to oval, 3-12 mm (to 0.5 in) in diameter, covered by a
funicular envelope (also called a bony aril). Distribu-
tion: from Canada throughout most of North America,
the Caribbean, Central America, and nearly to the
southern tip of South America.

Austrocylindropuntia
Brasiliopuntia
Consolea
Cumulopuntia
Cylindropuntia
Grusonia
Maihueniopsis
Miqueliopuntia
Opuntia
Pereskiopsis
Pterocactus
Quiabentia
Tacinga
Tephrocactus
Tunilla

Subfamily Cactoideae
Plants highly variable in habit, treelike, shrubby, cae-

spitose, climbing, or epiphytic. Roots fibrous or tuber-
ous. Stems usually not segmented, globose to columnar,
ribbed or tuberculate; reproductive zones differentiated
or undifferentiated. Leaves vestigial or absent. Glochids
absent. Flowers sessile, diurnal or nocturnal; pericarpels
scaly to naked; floral tubes short to elongate. Fruits in-
dehiscent or dehiscent, fleshy or dry, variable in size and
shape. Seeds highly variable, 0.4-5 mm in diameter,
sometimes with appendages, and with variable testa ar-

chitecture. Distribution: throughout most of the West-
ern Hemisphere with one species, Rhipsalis baccifera,
also in Africa, Madagascar, on islands of the Indian
Ocean, and in Sri Lanka.

Tribe Calymmantheae R. S.Wallace 2001
Plants shrubby or treelike. Stems columnar, seg-

mented, ribbed and winglike, somewhat tuberculate.
Areoles very evident. Spines straight, stiff, and
whitish. Flowers with receptacle tubes partially
covering the perianth while in bud; pericarpels and
receptacular tubes with small scales and woolly
areoles. Fruits fleshy, indehiscent, with few or no
areoles. Distribution: the Andes of northern Peru.

Calymmanthium

Tribe Hylocereeae Buxbaum 1958
Climbing or epiphytic shrubs. Roots adventitious.

Stems flattened or with few ribs; reproductive zones
undifferentiated. Glochids absent. Leaves not evident.
Flowers borne laterally, medium to large, often noc-
turnal but sometimes diurnal; pericarpel areoles
naked, spiny, bristly, or hairy. Fruits fleshy, indehis-
cent. Seeds medium to large, hilum and micropyle
fused, with a mucilage sheath covering the entire seed.
Distribution: tropical forests of Central America.

Disocactus
Epiphyllum
Hylocereus
Pseudorhipsalis
Selenicereus
Weberocereus

Tribe Cereeae Salm-Dyck 1845
Plants treelike or shrubby, sometimes climbing.

Stems unsegmented, elongate to globose, ribbed,
spiny; reproductive zones usually differentiated into
terminal or lateral cephalia. Flowers usually borne
laterally, nocturnal or diurnal; pericarpels usually
with a few scales or naked. Fruits berrylike, fleshy,
dehiscent or indehiscent, often with persistent floral
parts that turn black. Seeds small to large, oval, lack-
ing conspicuous surface sculpturing; hilum and mi-
cropyle conjunct, appendages absent. Distribution:
mostly in eastern South America.

Arrojadoa
Brasilicereus
Cereus
Cipocereus
Coleocephalocereus
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Melocactus
Micranthocereus
Pilosocereus
Praecereus
Stephanocereus
Uebelmannia

Tribe Trichocereeae Buxbaum 1958
Plants treelike to shrubby. Stems normally unseg-

mented, globose to columnar, usually ribbed, ribbed-
tuberculate, or tuberculate; reproductive areas differ-
entiated as lateral or terminal cephalia or undifferen-
tiated. Flowers borne laterally to subapically, small to
quite large, nocturnal or diurnal, regular or bilater-
ally symmetrical; pericarpels with scales or hairs.
Fruits fleshy, berrylike, sometimes dehiscing longitu-
dinally. Seeds small to medium, variable in shape,
hilum and micropyle conjunct or fused, appendages
usually absent, strophiole present in some. Distribu-
tion: south of the equator in South America and the
Galapagos Islands.

Acanthocalycium
Arthrocereus
Brachycereus
Cephalocleistocactus
Cleistocactus
Denmoza
Discocactus
Echinopsis
Espostoa
Espostoopsis
Facheiroa
Gymnocalycium
Haageocereus
XHaagespostoa (Haageocereus x Espostoa)
Harrisia
Lasiocereus
Leocereus
Matucana
Mila
Oreocereus
Oroya
Pygmaeocereus
Rauhocereus
Rebutia
Samaipaticereus
Weberbauerocereus
Yungasocereus

Tribe Notocacteae Buxbaum 1958
Plants mostly solitary, rarely treelike or shrubby.

Stems unsegmented, mostly globose, ribbed, ribbed-
tuberculate, or tuberculate; reproductive areas undif-
ferentiated. Flowers arising from the woolly apices
though subapical, small to medium, diurnal, regular
to bilaterally symmetrical; pericarpels with small
scales, areoles with bristles or hairs. Fruits usually
dry, rarely berrylike, dehiscent or indehiscent. Seeds
small to medium, variable in shape, hilum and mi-
cropyle conjunct, strophiole often present, some
with mucilage sheath. Distribution: southern South
America.

Austrocactus
Blossfeldia
Cintia
Copiapoa
Eriosyce
Eulychnia
Frailea
Neowerdermannia
Parodia

Tribe Rhipsalideae A. P. de Candolle 1828
Epiphytes or lithophytes, usually pendulous, some-

times creeping or shrublike, never climbing. Stems
segmented, round, angled, or flattened in cross sec-
tion. Areoles sunken. Flowers borne laterally, diurnal
but remaining open at night, small, regular to tubular
to bilaterally symmetrical; pericarpels naked and
rarely with areoles. Fruits fleshy, berrylike, indehis-
cent. Seeds small to medium, lacking definitive sur-
face architecture, hilum and micropyle fused, mu-
cilage sheath present. Distribution: mainly in eastern
South America but with some species extending into
Central and North America. One species, Rhipsalis
baccifera, is found also in the Old World.

Barthlott and Taylor (1995) have contributed
significantly to the classification of the tribe Rhipsa-
lideae.

Hatiora
Lepismium
Rhipsalis
Schlumbergera

Tribe Browningieae Buxbaum 1966
Plants large, treelike or shrubby. Stems segmented

or unsegmented, columnar, ribbed, usually heavily
spined; reproductive areas undifferentiated though



Classification of Cacti 103

changing in spination. Flowers borne laterally, me-
dium to large, usually nocturnal; pericarpels with im-
bricate scales, areoles with spines or bristles. Fruits
fleshy, indehiscent, scaly, spiny, or naked. Seeds me-
dium to large, often rugose; hilum and micropyle
conjunct, appendages none, mucilage sheath some-
times present. Distribution: Andean area of South
America and the Galapagos Islands.

Armatocereus
Browningia
Jasminocereus
Neoraimondia
Stetsonia

Tribe Pachycereeae Buxbaum 1958
Plants large, treelike or shrubby. Stems unseg-

mented, columnar, ribbed; reproductive areas undif-
ferentiated or differentiated into apical or lateral
cephalia. Flowers borne laterally, subapically, or from
the cephalia, small to medium, regular or bilaterally
symmetrical, varying in shape, nocturnal or rarely
diurnal; pericarpels scaly or rarely naked, areoles
spiny or bristly. Fruits fleshy, spiny, dehiscent or inde-
hiscent. Seeds variable, medium to large, hilum and
micropyle conjunct or fused, appendages absent.
Distribution: mainly in Mexico and the southwestern
United States but also in the Caribbean, Central
America, and South America to Venezuela.

Gibson and Horak (1978) have made studies of
anatomy in relation to the classification of the tribe
Pachycereeae.

Acanthocereus
Bergerocactus
Carnegiea
Cephalocereus
Corryocactus
Dendrocereus
Echinocereus
Escontria
Isolatocereus
Leptocereus
XMyrtgerocactus (Myrtillocactus X Bergerocactus)
Myrtillocactus
Neobuxbaumia
XPacherocactus (Pachycereus X Bergerocactus)
Pachycereus

Peniocereus
Polaskia
Pseudoacanthocereus
Stenocereus

Tribe Cacteae
Plants solitary or caespitose. Stems unsegmented,

mostly globose, but some short columnar, ribbed,
ribbed-tuberculate, or tuberculate. Areoles usually
oval, bandlike, grooved, or dimorphic. Reproduc-
tive areas undifferentiated. Flowers subapical, small
to medium, diurnal, regular to rarely bilaterally
symmetrical; pericarpels scaly to naked. Fruits
berrylike, fleshy, indehiscent to dehiscent or simply
disintegrating. Seeds small to large, variable in shape
and in testa relief; hilum and micropyle disjunct or
rarely conjunct; appendages absent with the excep-
tion of rare strophioles. Distribution: United States,
Mexico, Canada, the Caribbean, Venezuela, and
Colombia.

Acharagma
Ariocarpus
Astrophytum
Aztekium
Cochemiea
Coryphantha
Echinocactus
Echinomastus
Epithelantha
Escobaria
Ferocactus
Geohintonia
Leuchtenbergia
Lophophora
Mammularia
Mammilloydia
Neolloydia
Obregonia
Ortegocactus
Pediocactus
Pelecyphora
Sclerocactus
Stenocactus
Strombocactus
Thelocactus
Turbinicarpus
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Notes About the Descriptions
Common Names and Synonyms. Common names are gen-
erally listed alphabetically, so the order in which they are
given is not necessarily an indication of their frequency of
use. Synonyms are listed chronologically. In addition, the
synonymies for those cacti in which infraspecific taxa (sub-
species and varieties) are recognized include the nomenclat-
ural information on those accepted names, which are in
boldface. The Index of Common Names and the Index of
Scientific Names list such names for ready reference to the
main entries here.

Measurements. Ribs are counted per stem, areoles per stem
segment and spines per areole. The measurements given in
metric units are the most accurate; the nonmetric equiva-
lents in parentheses are approximate. Generally, nonmetric
equivalents are given for all measurements greater than 5
mm (0.2 in).

Geography. Names of the major political divisions of the fol-
lowing countries are given in the statements about geo-
graphical distribution unless otherwise specified: Argentina,
provinces; Bolivia, departments; Brazil, states; Chile, regions;
Ecuador, provinces; Mexico, states; Peru, administrative di-
visions; Uruguay, departments; and the United States, states.
Maps of these regions are provided in an appendix.

Acanthocalycium
Curt Backeberg described Acanthocalycium (type, Echino-
cactus spiniflorum = A. spiniflorum) for nine species from
Argentina, most previously included in Echinopsis. The name
Acanthocalycium is derived from the Greek akantha, prickly,
and kalyx, thus referring to the spiny buds. Most botanists,
including the International Cactaceae Systematics Group,
have been unsure whether to accept Acanthocalycium or in-
clude its species in the broadly defined genus Echinopsis. Ini-

tially, Acanthocalycium was included in Echinopsis (Hunt and
Taylor 1986), but later, Acanthocalycium was accepted (Hunt
and Taylor 1990), based on the decision that until further in-
formation became available, especially from DNA sequenc-
ing and field studies, Acanthocalycium should be "provision-
ally accepted" (Hunt 1997a). Acanthocalycium comprises
three species, globose to somewhat elongate plants bearing
spiny stems with numerous ribs; the pink to white to red
flowers are usually funnelform and open during the day.

Acanthocalycium Backeberg 1935
Subfamily Cactoideae, tribe Trichocereeae. Plants usually solitary,

globose to somewhat elongate, depressed apically, pale to dark
green, 10-15 cm (3.9-5.9 in) in diameter. Ribs 16-20, acute, some-
what tuberculate. Areoles 1-2 cm (0.4-0.8 in) apart, usually yellow-
ish brown. Spines 10-20, straight, needle- or awl-like, flexible, yel-
lowish to brown, with dark tips, becoming gray with age. Flowers borne
near the stem tips, open during the day, erect, funnelform to bell
shaped, pink to white, to 4 cm (1.6 in) long and in diameter; peri-
carpels and floral tubes with spine-tipped woolly scales. Fruits glo-
bose, dehiscing vertically, hard, to 1 cm (0.4 in) in diameter, with per-
sistent scales. Seeds brown to black, ovoid, papillate, with a small
sunken hilum. Distribution: Argentina.

Acanthocalycium ferrarii Rausch 1976
Acanthocalycium variiflorum Backeberg 1966, not validly published

Plants solitary, globose to cylindrical, green, to 12 cm (4.7
in) in diameter. Ribs as many as 18, rounded, swollen at are-
oles. Areoles oval, whitish. Spines horn colored to brown,
usually straight, awl shaped. Central spines 1-4, to 1.5 cm
(0.6 in) long. Radial spines 7-9, to 2 cm (0.8 in) long. Flow-
ers yellow to orange-red to carmine, to 5.5 cm (2.2 in) long
and 5 cm (2 in) in diameter. Fruits oval, to 10 mm (0.4 in)
long and 8 mm (0.3 in) in diameter. Distribution: Tucuman,
Argentina.

105



106 Acanthocalycium klimpelianum

Acanthocalycium klimpelianum (Weidlich & Werder-
mann) Backeberg 1935

Echinopsis klimpeliana Weidlich & Werdermann 1927, Lobivia
klimpeliana (Weidlich & Werdermann) A. Berger 1929

Acanthocalycium peitscherianum Backeberg 1935, Echinopsis
peitscheriana (Backeberg) Friedrich & G. D. Rowley 1974

Plants solitary, flattened globose, to 10 cm (3.9 in) in diam-
eter. Ribs about 19, acute, slightly notched. Areoles elliptical,
yellowish brown, to 6 mm (0.2 in) long. Central spines 1-4,
straight, awl shaped, brownish, lowermost one directed
downward. Radial spines 6-10, unequal. Flowers white, 3-4
cm (1.2-1.6 in) long. Distribution: Cordoba, Argentina.

Acanthocalycium Spiniflorum (K. Schumann) Backeberg
1935

Echinocactus spiniflorum K. Schumann 1903, Echinopsis spiniflora
(K. Schumann) A. Berger 1929

Echinopsis violacea Werdermann 1931, Acanthocalycium violaceum
(Werdermann) Backeberg 1935

Plants usually solitary, globose to somewhat elongate, de-
pressed apically, to 60 cm (24 in) high, 10-15 cm (3.9-5.9
in) in diameter. Ribs 16-20, acute, somewhat tuberculate, to
1 cm (0.4 in) high. Spines 10-20, straight, needle-like, flexi-
ble, yellowish to brown, with dark tips, becoming gray with
age. Flowers erect, funnelform to bell shaped, pink to white,
to 4 cm (1.6 in) long and in diameter. Distribution: Cordoba,
Argentina.

Acanthocalycium spiniflorum

Acanthocereus
Acanthocereus is a genus of uncertain affinity, though more
recent research indicates that it belongs in the tribe Pachyce-
reeae, probably related to Harrisia and Leptocereus. There has
also been some confusion about the first use of the name
Acanthocereus, though David Hunt (1991b) has now clarified
it. George Engelmann first used Acanthocereus in 1863 as a
name under the genus Cereus but failed to give any distin-
guishing characters. The name Acanthocereus is derived from
the Greek akantha, thorny or spiny, thus spiny cereus. In 1905
Alwin Berger validated the Engelmann name as a subsection,
including in it the single species, C. baxaniensis. In 1909 Na-
thaniel Britton and Joseph Rose elevated Acanthocereus to the
rank of genus. Although Britton and Rose designated Cactus
pentagonus (= A. tetragonus) as the type, that must be rejected
in favor of Cereus baxaniensis (– A. baxaniensis), used by
Berger. However, the exact nature of Cereus baxaniensis was
questioned by Hunt (1991b), who believed it insufficiently
known and possibly extinct, suggesting it may simply have
been A. tetragonus. Nigel Taylor (1997b), on the other hand,
believed it to be Dendrocereus undulosus with a type locality in
Cuba. Hunt (1998) further discussed the dilemma of A. bax-
aniensis, finally accepting it as a good species.

Acanthocereus comprises six species, mostly shrubs and
sprawling plants, but some treelike. The stems may or may
not be segmented and are ribbed. Flowers are funnelform,
open at night, and white.

Acanthocereus (Engelmann ex A. Berger) Britton & Rose 1909
Cereus subsect. Acantftocereus Engelmann ex A. Berger 1905

Subfamily Cactoideae, tribe Pachycereeae. Plants mostly shrubby,

arching or climbing. Stems segmented or not. Ribs 3-5, thin or rarely

flattened, sometimes wavy. Spines stout. Flowers open at night, fun-
nelform, white, 12-25 cm (4.7-9.8 in) long, 6-12 cm (2.4-4.7 in) in
diameter; pericarpels and floral tubes with a few spiny, slightly woolly
scales, soon deciduous; floral tubes long, stiff, erect; perianths open-
ing broadly. Fruits globose to ovoid to elliptical to pear shaped, red or
green, spiny or naked, dehiscent or indehiscent, 4-12 cm (1.6-4.7

in) long. Seeds broadly oval, glossy black, to 4.8 mm long. Distribu-
tion: tropical America from Florida throughout the Caribbean, in Mex-

ico, and south through Central America into Colombia.

Acanthocereus baxaniensis (KarwinskyexPfeiffer) Borg
1937

Cereus baxaniensis Karwinsky ex Pfeiffer 1837

Plants shrubby, 40-60 cm (16-24 in) high. Stems short, aris-
ing basally, gray-green, erect, producing new buds from the
tips of the older stems. Ribs 5-7, thin, to 1.5 cm (0.6 in) high.



Areoles gray, to 3.5 cm (1.4 in) apart. Central spine one, awl
shaped, erect, whitish, to 3 cm (1.2 in) long. Radial spines
6-8, whitish with yellow tips, 0.5-1.5 cm (0.2-0.6 in) long.
Flowers to 11 cm (4.3 in) long. Fruits ovoid to elliptical, red-
dish purple, to 5 cm (2 in) long and 4 cm (1.6 in) in diame-
ter, with large areoles bearing white wool and spines. Distri-
bution: Cuba.

Acanthocereus colombianus Britton & Rose 1920

Plants large shrubs, erect to arching, to 3 m (9.8 ft) high.
Stems strongly three- or four-winged, to 9 cm (3.5 in) thick,
with acute, deeply wavy margins. Areoles large, to 5 cm (2
in) apart. Central spines 1-2, very stout, to 55 mm (2.2 in)
long. Radial spines 5-8, stout, less than 5 mm long. Flowers
to 25 cm (9.8 in) long. Fruits red, tough, spiny. Distribution:
Colombia. Acanthocereus colombianus may simply be a dis-
tinctive population of A. tetragonus.

Acanthocereus horridus Britton & Rose 1920

Plants shrubby, much branched, semierect, stout. Stems
three-angled and winglike, dark green, to 10 cm (3.9 in) wide,
with undulating margins. Areoles large, 2.5–6 cm (1–2.4 in)
apart. Central spines 1-2, stout, brownish, becoming gray,
to 5 cm (2 in) long. Radial spines 1-6, short, conical, brown
or black, becoming whitish, to 1.2 cm (0.5 in) long. Flowers
to 20 cm (7.9 in) long. Fruits glossy light red, with large are-
oles bearing white wool, dehiscent, to 3.5 cm (1.4 in) long.
Distribution: southeastern Mexico, Guatemala, and El Sal-
vador.

Acanthocereus
horridus

Acanthocereus tetragonus

Acanthocereus occidentalis Britton & Rose 1920
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Plants shrubby, forming dense thickets. Stems weak, slender,
often curving, to 4 m (13 ft) long, three- to five-angled, dull
green, somewhat undulate, 4-5 cm (1.6-2 in) wide. Areoles
small, 2-4 cm (0.8-1.6 in) apart, with whitish or brownish
wool. Spines needle-like, yellowish with reddish tint, later
gray. Central spines usually 4, the one above 3-7 cm (1.2–2.8
in) long, others 3-4 cm (1.2–1.6 in) long. Radial spines 6 or
more. Flowers fragrant, 14-20 cm (5.5–7.9 in) long. Fruits
pear shaped, red, spiny. Distribution: southern Sonora to
Guerrero, Mexico.

Acanthocereus subinermis Britton & Rose 1920

Plants shrubby, climbing or sprawling, to 1 m (3.3 ft) or
more high. Stems segmented, stout, short, strongly three- to
four-angled, green, 5-7 cm (2-2.8 in) wide. Areoles 3-4 cm
(1.2-1.6 in) apart. Spines 6-10, commonly absent, needle-
like, short, less than 1.5 cm (0.6 in) long. Flowers 15–22 cm
(5.9-8.7 in) long. Fruits globose to short oblong, dull red, to
4 cm (1.6 in) long. Distribution: Oaxaca, Mexico.

Acanthocereus tetragonus (Linnaeus) Hummelinck 1938

BARBED-WIRE CACTUS, CHACO, NUN-TSUTSUY, ORGANO

Cactus tetragonus Linnaeus 1753, Cereus tetragonus (Linnaeus)

P. Miller 1768

Cactus pentagonus Linnaeus 1753, Cereus pentagonus (Linnaeus)

Haworth 1812, Acanthocereus pentagonus (Linnaeus) Britton &

Rose 1909

Cereus acutangulus hort. ex Pfeiffer 1837, Acanthocereus acutangulus

(hort. ex Pfeiffer) A. Berger 1929

Cereus princeps Pfeiffer 1837, Acanthocereus princeps (Pfeiffer)

Backeberg 1963

Cereus variabilis Engelmann 1859, not Pfeiffer 1837 (see C. fernam-

bucensis)

Acanthocereus floridanus Small ex Britton & Rose 1923

Acanthocereus tetragonus
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Plants tall, columnar to clambering, 2–7 m (6.6-23 ft) high,
sometimes rooting at the tips, sometimes with well-devel-
oped trunks to 5 cm (2 in) in diameter. Stems dark green,
three- to five-angled, low undulate, 6-8 cm (2.4-3.1 in) in
diameter. Areoles gray, 2-3 cm (0.8-1.2 in) apart. Spines
brown, becoming gray with age, needle- to awl-like, ex-
tremely variable. Central spines 1–2, to 4 cm (1.6 in) long.
Radial spines 6-8, sometimes more, to 2.5 cm (1 in) long.
Flowers 14-20 cm (5.5-7.9 in) long; pericarpels and floral
tubes with distinct areoles bearing spines and brown wool.
Fruits oblong, red, edible. Distribution: very widespread, oc-
curring from Florida throughout the Caribbean, into Mex-
ico, and south through Central America into northern South
America. Acanthocereus tetragonus is variable, which has led
to its receiving numerous names.

Acharagma
Two small cacti in northern Mexico have long perplexed bot-
anists, for they have not fit conveniently in any genus.
Charles Glass and Robert Foster placed one of them, Echino-
cactus roseanus, in the genus Gymnocactus in 1970, and 2
years later described another species as G. aguirreanus. An-
derson and Ralston (1978), however, noted that neither spe-
cies fit in well with the other gymnocacti, which are now
placed in Turbinicarpus. Nigel Taylor (1983b) considered
them to be a distinct group in Escobaria and described the
section Acharagma for them. Anderson (1986), in a revision
of Neolloydia (including Gymnocactus}, also believed they
belonged in Escobaria. Allan Zimmerman, however, in his
doctoral dissertation, noted that there seemed to be little rea-
son to associate them with Escobaria, commenting that the
two species appropriately appeared "to be a separate genus"
(Zimmerman 1985, 146). In 1998 Glass raised section Acha-
ragma to the level of genus but, unfortunately, placed only A.
aguirreana in it. Clearly, the better known species, A. roseana,
should be included, too.

DNA sequence data (Robert Wallace, pers. comm.) clearly
support Zimmerman's hypothesis that Acharagma is a dis-
tinct group not closely related to Escobaria. With the new
molecular data I believe it appropriate to accept Acharagma
as a genus of two species (type, Echinocactus roseanus – A.
roseana). The name means "not grooved" and refers to the
fact that the tubercles lack areolar furrows.

Acharagma (N. P.Taylor) Glass 1998
Escobaria sect. Acharagma N. P. Taylor 1983

Subfamily Cactoideae, tribe Cacteae. Plants usually solitary but

sometimes forming small clusters. Stems globose to short cylindri-

cal, without nectar-secreting glands, 3-7 cm (1.2-2.8 in) in diameter.

Ribs present, more or less forming tubercles. Areoles borne on the rib

tips, without grooves. Spines present, usually dense. Flowers borne at

the stem tips, cream colored to pink to reddish yellow to yellow, 1.5-2

cm (0.6-0.8 in) long and in diameter; floral tubes short; perianth parts

not ciliate. Fruits club shaped, green to purplish bronze, 10-20 mm

(0.4-0.8 in) long. Seeds brown to black, pitted. Distribution: Coahu-

ila and Nuevo Leon, Mexico.

Acharagma aguirreana (Glass & R. Foster) Glass 1998
Gymnocactus aguirreanus Glass & R. Foster 1972, Escobaria aguirre-

ana (Glass & R. Foster) N. P. Taylor 1983

Plants usually solitary, globose to depressed globose, soft,
medium green to purple, to 5 cm (2 in) high, 5-7 cm (2-2.8
in) in diameter. Tubercles fleshy, somewhat flexible, to 5 mm
long. Central spines 2 to many, often difficult to distinguish
from radials. Radial spines 13-16, often in two series, 8–15
mm (0.3-0.6 in) long. Flowers yellowish to reddish yellow,
1.8 cm (0.7 in) long, to 2 cm (0.8 in) in diameter. Fruits
greenish purple, to 12 mm (0.5 in) long, 3.5 mm in diameter.
Distribution: western edge of the Sierra de la Paila, Coahuila,
Mexico.

Acharagma roseana (Boedeker) E. F.Anderson 1999
Echinocactus roseanus Boedeker 1928, Neolloydia roseana

(Boedeker) F. M. Knuth 1935, Thelocactus roseanus (Boedeker)
W. T. Marshall 1941, Escobaria roseana (Boedeker) Buxbaum 1951,
Coryphantha roseana (Boedeker) Moran 1953, Gymnocactus
roseanus (Boedeker) Glass & R. Foster 1970

Escobaria roseana subsp. galeanensis Haugg 1995

Acharagma aguirreana



Plants usually solitary but sometimes branching basally to
form small clumps. Stems globose to cylindrical, bright
green, 4–6 cm (1.6–2.4 in) high, 1.5-5 cm (0.6-2 in) in di-
ameter. Tubercles arranged in rows, 3 mm long. Central
spines 4-6, similar to radials but somewhat curved, yellow,
10-20 mm (0.4-0.8 in) long. Radial spines 15-30, yellow-
ish to brownish, 8-15 mm (0.3-0.6 in) long. Flowers pink
with dark reddish pink midveins or cream colored, 15-20
mm (0.6-0.8 in) long and in diameter. Distribution: south-
eastern Coahuila and adjacent Nuevo Leon, Mexico.

Acharagma roseana

Ariocarpus
The remarkable group of cacti included in the genus Ario-
carpus have an early history of nomenclatural confusion.
About 1838, Henri Galeotti sent some peculiar cacti to Eu-
rope from Mexico, which came almost simultaneously into
the possession of two botanists, each immediately recogniz-
ing them as representing a new genus. The first to publish
was a relatively unknown Belgian botanist and horticultur-
ist, Michel Scheidweiler, who in 1838 described Ariocarpus
retusus. Scheidweiler included a drawing of the plant with
his description, but not surprisingly, no type specimen was
designated. The name Ariocarpus is from the Greek aria, a
kind of oak, and carpos, fruit, perhaps referring to the inde-
hiscent fruit.

The other person to receive the plants from Galeotti was
the well-known French botanist Charles Lemaire, a special-
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ist on cacti. Unaware of Scheidweiler's earlier description, in
1839 Lemaire published a different binomial for the same
plant, Anhalonium prismaticum. However, Lemaire learned
of Scheidweiler's description while his book was still in press.
Hastily, Lemaire added a sharp epilogus criticus at the end of
his book, strongly criticizing Scheidweiler and the name he
had published, basing his criticism on the belief that Scheid-
weiler had incorrectly interpreted many of the plant's char-
acters (which, it turns out, he had not). Because of Lemaire's
reputation as a great authority on cacti, Scheidweiler's earlier
publication was ignored and the plant became widely known
as Anhalonium. Ariocarpus began to be accepted about 1900
with the institution of the rule of priority of publication in
the International Code of Botanical Nomenclature.

The wide acceptance of the name Anhalonium for this
cactus also led to confusion with another significant cactus:
peyote. First described as an Echinocactus, peyote was trans-
ferred to Anhalonium late in the nineteenth century, a name
that was widely used for this ethnobotanically important
plant until it was finally placed in its own genus, Lophophora.

In 1925 Alwin Berger separated those species of Ariocar-
pus having an areolar furrow on the upper surface of the tu-
bercle and described the genus Roseocactus for them. Subse-
quent studies (Anderson 1960,1962,1963) show that many
similar characters, as well as transitional forms of an areolar
groove and a distinct spiniferous pad, do not support sepa-
rating those species as Berger proposed.

Marcello Castaneda (1941), a Mexican engineer, discov-
ered a small, unusual cactus in Tamaulipas and described it
as Neogomesia agavoides, believing it to be distinct from all
other cacti, but my studies (Anderson 1962) show it to be an
Ariocarpus. Additional articles on Ariocarpus are by Ander-
son (1960–1965), Hunt (1991c), and Anderson and Fitz Mau-
rice (1997).

All six species of Ariocarpus (type, A. retusus) flower in
fall. Ariocarpus is one of the most popular cacti in horticul-
ture though very slow growing. All have been extensively, il-
legally collected, and some are known from only one or very
few localities. All have an extensive internal mucilage system;
Native Americans use this mucilage as glue to mend broken
pottery.

Ariocarpus Scheidweiler 1838
Anhalonium Lemaire 1839
Roseocactus A. Berger 1925
Neogomesia Castaneda 1941

Subfamily Cactoideae, tribe Cacteae. Plants solitary or forming

clumps, small, geophytic. Taproots large, fleshy, with an extensive mu-

cilage system. Stems compact, consisting of tubercles that in some
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species appear leaflike. Ribs absent. Spineless. Areoles varying in
their occurrence on the tubercles, as woolly grooves on the uppersur-
face, as round pads near the tips, or absent. Spines absent except in
seedlings (occasionally present on mature tubercles of Ariocarpus
agavoides). Flowers borne at the woolly bases of young tubercles in
the apex, open during the day, funnelform, varying in color from white
to yellow to magenta; pericarpels naked. Fruits club shaped to nearly
spherical, fleshy at first, drying at maturity, indehiscent, naked. Seeds
black, pear shaped, tuberculate. Distribution: northern Mexico as far
south Queretaro, and west Texas, mostly in the Chihuahuan Desert.

Ariocarpus agavoides (Castaneda) E. F. Anderson 1962
TAMAULIPAS L I V I N G ROCK CACTUS
Neogomesia agavoides Castaneda 1941, Ariocarpus kotschoubeyanus

subsp. agavoides (Castaneda) Halda 1998

Plants dark green to brownish, nearly buried beneath the
ground, 3–8 cm (1.2–3.1 in) in diameter. Tubercles project-
ing from the stem base, diverging, elongated, 2-4 cm (0.8-
1.6 in) long, 0.5-1 cm (0.2-0.4 in) wide. Areoles near tuber-
cle tips, occasionally with small spines. Flowers magenta,
3.5-4.5 cm (1.4-1.8 in) in diameter. Fruits round to elon-
gate, pinkish red to reddish purple, becoming brown at ma-
turity, 1-2 cm (0.4-0.8 in) long. Distribution: a few lime-
stone areas in Tamaulipas and San Luis Potosi, Mexico.
Ariocarpus agavoides is listed in Appendix I of CITES and is
rare primarily as a result of collection from the wild.

Ariocarpus bravoanus H. M. Hernandez & E. F. Anderson
1992

Ariocarpus kotschoubeyanus subsp. bravoanus (H. M. Hernandez &

E.F. Anderson) Halda 1998
Ariocarpus fissuratus var. hintonii W. Stuppy & N. P. Taylor 1987, A.

bravoanus subsp. hintonii (W. Stuppy & N. P. Taylor) E. F. Anderson

& W. A. Fitz Maurice 1997, A. fissuratus subsp. hintonii (W. Stuppy &

N.P. Taylor) Halda 1998

Plants small, gray-green, almost level with the ground, 3-9
cm (1.2–3.5 in) in diameter. Tubercles flattened, triangular,
more or less pointed apically, projecting only slightly from
the stem base. Areoles variable, sometimes woolly furrows
the length of the tubercles, other times as woolly pads near
tubercle tips. Flowers magenta, 4-5 cm (1.6–2 in) in diame-
ter. Fruits rarely seen, usually light brown in color. Distribu-
tion: a few localities on limestone soil in San Luis Potosi,
Mexico.

Ariocarpus bravoanus is rare and is listed in Appendix I of
CITES. Two subspecies are recognized. Subspecies bravoanus,
restricted to southern San Luis Potosi, is most easily distin-
guished from subspecies hintonii, restricted to northern San
Luis Potosi, because the latter has tubercles with well-defined
areolar grooves and lateral tubercular furrows. Liquid from
subspecies hintonii is used medicinally (Chapter 2, under
Cacti as Medicine).

Ariocarpus fissuratus (Engelmann) K. Schumann 1894
CHAUTE, CHAUTLE, FALSE PEYOTE, LIVING ROCK, PEYOTE CIMARRON,

STAR ROCK, SUNAMI, WANAME

Mammillaria fissurata Engelmann 1856, Anhalonium fissuratum

(Engelmann) Engelmann 1859, Roseocactus fissuratus (Engel-

mann) A. Berger 1925

Anhalonium engelmannii Lemaire 1868

Ariocarpus lloydii Rose 1911, Roseocactus lloydii (Rose) A. Berger

1925, A. fissuratus var. lloydii (Rose) W. T. Marshall 1941

Roseocactus intermedius Backeberg & Kilian 1960

Plants even with or rising slightly above ground level, gray-
green, becoming yellowish with age, 5-15 cm (2-5.9 in) in
diameter. Tubercles laterally divergent, crowded, flattened or

Ariocarpus agavoides
Ariocarpus bravoanus subsp. bravoanus; illegally collected subspecies
hintonii illustrated on page 78
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slightly convex above, usually somewhat rounded apically,
often with numerous fissures on the upper surface, 1-2 cm
(0.4-0.8 in) long, 1.5-2.5 cm (0.6-1 in) broad. Areoles cen-
tral woolly furrows extending the length of the tubercle.
Flowers magenta, 2.5-4.5 cm (1-1.8 in) in diameter. Fruits
rarely seen because buried in the central wool. Distribution:
widespread, occurring in the Big Bend region to the Pecos
River in Texas, south into Coahuila, Chihuahua, and Du-
rango, Mexico. Ariocarpus fissuratus is listed in Appendix I of
CITES. The Tarahumara use the cactus ceremonially though
it is not known to contain psychoactive alkaloids (Chapter 2,
under Cacti as Medicine). Two varieties of A. fissuratus have
been commonly recognized but the species displays a con-
tinuum of characteristics over its range, suggesting formal
recognition of infraspecific taxa is not appropriate (Ander-
son and Fitz Maurice 1997).

Ariocarpus kotschoubeyanus (Lemaire ex K. Schumann)
K.Schumann 1898

LIVING ROCK, PATA DE VENADO, PEZUNA DE VENADO

Anhalonium kotschoubeyanum Lemaire ex K. Schumann 1842, Roseo-

cactus kotschoubeyanus (Lemaire ex K. Schumann) A. Berger 1925
Anhalonium sulcatum Salm-Dyck 1850
Roseocactus kotschoubeyanus subsp. macdowellii Backeberg 1949
Roseocactus kotschoubeyanus var. albiflorus Backeberg 1951, Ario-

carpus kotschoubeyanus subsp. albiflorus (Backeberg) Glass 1998

Plants never rising above ground level, flattened on top and
depressed centrally, dark olive green, 3-7 cm (1.2–2.8 in) in
diameter. Tubercles laterally divergent, elongate basally and
becoming broadly triangular and flattened, acute apically,
5-13 mm (0.2-0.5 in) long, 3-10 mm (to 0.4 in) wide. Are-
oles central woolly furrows extending the length of the tu-
bercle. Flowers usually magenta but white in at least one

population, 1.5-2.5 cm (0.6-1 in) in diameter. Fruits elon-
gate, 8-18 mm (0.3-0.7 in) long. Distribution: widespread in
Mexico, occurring in silt plains from Coahuila south into
Queretaro. Ariocarpus kotschoubeyanus is listed in Appendix
I of CITES. Liquid from A. kotschoubeyanus is used medici-
nally (Chapter 2, under Cacti as Medicine).

Ariocarpus retusus Scheidweiler 1938
CHAUTE, CHAUTLE, LIVING ROCK CACTUS, PEYOTECIMARRON,

SEVEN STARS, TSUWIRI

Anhalonium prismaticum Lemaire 1839

Anhalonium elongatum Salm-Dyck 1850, Ariocarpus elongatus

(Salm-Dyck) Wettstein 1933

Anhalonium areolosum Lemaire 1859

Anhalonium pulvilligerum Lemaire 1869,Ariocarpus fulvilligeris

(Lemaire) K. Schumann 1898

Mammillaria furfuracea S. Watson 1890, Anhalonium furfuraceum

(S. Watson) J. M. Coulter 1894, Ariocarpus furfuraceus (S. Watson)

C.H.Thompson 1898

Anhalonium trigonum F. A. C. Weber 1893, Ariocarpus trigonus (F. A. C.

Weber) K. Schumann 1898 Ariocarpus retusus subsp. trigonus

(F. A. C. Weber) E. F. Anderson & W. A. Fitz Maurice 1997

Ariocarpus confusus Halda & Horacek 1997

Ariocarpus retusus subsp. scapharostroides Halda & Horacek 1997

Ariocarpus retusus subsp. horacekii Halda & Panarotto 1998, A. elon-

gatus subsp. horacekii (Halda & Panarotto) Halda 1998

Ariocarpus fissuratus Ariocarpus kotschoubeyanus, habitat illustrated on page 75
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Ariocarpus retusus subsp.Jarmilae Halda & Panarotto 1998

Ariocarpus retusus subsp. panarottoi Halda & Horacek 1998

Plants flattened globose, gray-green, blue-green, or yellow-
green, 3-25 cm (1.2–9.8 in) high, 4-30 cm (1.6–12 in) in di-
ameter. Tubercles divergent, projecting above ground level,
erect, crowded basally, more or less pointed or acute termi-
nally, rounded or flat on top, 1.5-4 cm (0.6-1.6 in) long,
1-3.5 cm (0.4–1.4 in) broad, varying from nearly as broad as
long to more than twice on long as broad. Areoles sometimes
present at tubercle tips. Flowers cream colored to light yellow
or white, occasionally with reddish midveins, 3–5 cm (1.2–2
in) in diameter. Fruits elongate, 10-25 mm (0.4-1 in) long.
Distribution: Coahuila and Nuevo Leon south on both sides
of the Sierra Madre Oriental into San Luis Potosi, Mexico.

Ariocarpus retusus subsp. retusus, also illustrated on page 25

Ariocarpus scaphirostris

Ariocarpus retusus is listed in Appendix I of CITES. The
Huichol use the cactus ceremonially though it is not known
to contain psychoactive alkaloids (Chapter 2, under Cacti as
Medicine). This widespread, extremely variable species has
received a number of names but Anderson and Fitz Maurice
(1997) believe that there are two subspecies. Subspecies re-
tusus is variable but can best be characterized as gray-green
or blue-green, with tubercles not sharply incurved and not
usually sharply pointed, and with round areolar pads at the
tips of the tubercles. Flowers are white to pinkish white. This
subspecies is widespread throughout the Chihuahuan Desert
from Saltillo south to San Luis Potosi. Subspecies trigonus
usually is yellow-green, has tubercles that are usually strongly
incurved and sharply pointed, and lacks areolar pads at the
tips of the tubercles. Flowers are yellow or cream. This sub-
species occurs primarily in the Tamaulipan thorn shrub veg-
etation from north of Monterrey and east of the Sierra
Madre Oriental, and also in the valley of Jaumave, Tamauli-
pas. Intermediate forms between the two subspecies are
known to exist.

Ariocarpus scaphirostris Boedeker 1930
NUEVO LEON LIVING ROCK CACTUS, OREJAS DECONEJO, OREJITAS

Ariocarpus scaphirostris var. swobodae Halda, Horacek & Panarotto

1998

Plants small with only the tubercles rising above ground
level, dark green to brown, 4–9 cm (1.6–3.5 in) in diameter.
Tubercles divergent, more or less triangular in cross section,
more than twice on long as wide, somewhat pointed. Are-
oles absent at or near the tips. Flowers magenta, 4 cm (1.6
in) in diameter. Fruits rarely seen. Distribution: flaky lime-
stone soil in a single valley in Nuevo Leon, Mexico. Ariocar-
pus scaphirostris, the epithet originally published as "scapha-
rostrus" (see Hunt 1991c), is rare and is listed in Appendix I
of CITES.

Armatocereus
Armatocereus is probably related to the several other colum-
nar, mainly treelike cacti of South America such as Brown-
ingia, Neoraimondia, and Stetsonia. It may also be the closest
relative of Jasminocereus from the Galapagos Islands. Two
publications have shed some light on the taxonomy of Arma-
tocereus. Jens Madsen (1989) dealt with those species found
in Ecuador, and David Hunt (1991d) helped clarify a confus-
ing situation with regard to the nomenclature of several spe-
cies. The genus was described by Curt Backeberg in 1935 but
was not validated with a Latin description until June 1938.



The name Armatocereus is derived from the Latin, arma,
weapons, and means armed cereus. There is still some con-
fusion among researchers as to the number of species, but
13 (type, Cactus laetus = A. laetus) are included here. Clearly,
the genus needs further study. Armatocereus is characterized
as having segmented, cylindrical stems, most of which are
well armed. Flowers open at night and may be borne either
laterally or at stem tips; they are produced in summer and
most are white.

Armatocereus Backeberg 1938
Subfamily Cactoideae, tribe Browningieae. Plants shrubby or tree-

like. Stems columnar, constricted annually so more or less jointed,
erect or ascending, stout. Ribs 3-16, strongly developed. Areoles
large. Spines usually stout, rarely weak or absent. Flowers open at
night, fairly large, tubular to narrowly funnelform, white or rarely red;
perianth parts not strongly flared; areoles of pericarpels and floral
tubes felted and usually spiny; stamens inserted in the throat and
upper part of the floral tubes. Fruits large, globose to ovoid, red or
green, with white and fleshy pulp, spines falling away at maturity; pe-
rianth parts persistent. Seeds large, ovoid to kidney shaped, black.
Distribution: mainly the Andes of Colombia, Ecuador, and Peru.

Armatocereus arduus F. Ritter 1981

Plants treelike, 4–8 m (13–26 ft) high, usually branching
about 2 m (6.6 ft) above the ground. Stem segments erect,
gray-green, becoming bluish, 10-35 cm (3.9-14 in) long,
10-13 cm (3.9-5.1 in) in diameter. Ribs 8–16,1–2 cm (0.4–
0.8 in) high. Spines needle-like, gray with dark tips. Central
spines 1-3, spreading, 2-10 cm (0.8-3.9 in) long. Radial
spines 6-12, diverging, a few millimeters long. Flowers not
known. Fruits gray-green, to 7 cm (2.8 in) long. Distribu-
tion: valley of the Maranon, Peru. Armatocereus arduus is
poorly known.

Armatocereus brevispinus J. E. Madsen 1989

Plants treelike, much branched, to 10 m (33 ft) high with
well-defined trunks to 2 m (6.6 ft) high and to 50 cm (20 in)
in diameter. Stem segments spreading, dark green with gray-
ish tint, tapering at both ends, 40-80 cm (16-31 in) long,
7-12 cm (2.8-4.7 in) in diameter. Ribs 4-6, separated by
deep sinuses, 2-4 cm (0.8-1.6 in) high. Spines 6-9, incon-
spicuous, light brown, becoming gray with age, spreading,
2-7 mm (to 0.3 in) long. Flowers borne horizontally, nar-
rowly funnelform, white, 8 cm (3.1 in) long, 6 cm (2.4 in) in
diameter. Fruits ovoid, green, 7-10 cm (2.8-3.9 in) long. Dis-
tribution: Catamayo to Loja, Loja, Ecuador.
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Armatocereus cartwrightianus (Britton &Rose) Backe-
berg ex A. W. Hill 1938

CARDON

Lemaireocereus cartwrightianus Britton & Rose 1920, Cereus cart-

wrightianus (Britton & Rose) Werdermann 1931

Plants shrubby or treelike, to 12 m (39 ft) high, usually with
well-defined spiny trunks to 2 m (6.6 ft) high and 30 cm (12
in) in diameter. Stem segments dark green, tapering at both
ends, 30-60 cm (12–24 in) long, 7-10 cm (2.8-3.9 in) in di-
ameter. Ribs 6-9, separated by deep sinuses, 1.5-2.5 cm
(0.6-1 in) high. Spines needle-like, brown, becoming grayish
white with dark tips. Central spines 1-4, 2-10 cm (0.8-3.9
in) long. Radial spines 15-25, spreading, 0.5-2.5 cm (0.2-1
in) long. Flowers borne horizontally, white, 7-9 cm (2.8-3.5
in) long, 4–5 cm (1.6–2 in) in diameter. Fruits ovoid, green,
becoming red, 5-9 cm (2-3.5 in) long. Distribution: south-
ern Ecuador and northern Peru.

Armatocereus cartwrightianus
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Armatocereus godingianus (Britton & Rose) Backeberg ex
E. J. Salisbury 1947

Lemaireocereus godingianus Britton & Rose 1920

Plants shrubby or treelike, to 10 m (33 ft) high with many
spreading branches, often with smooth trunks to 1.5 m (4.9
ft) high and 15-50 cm (5.9-20 in) in diameter. Stem seg-
ments dark green, broadest below, 30-60 cm (12–24 in)
long, 7-10 cm (2.8-3.9 in) in diameter. Ribs 7–11, separated
by deep sinuses, 1.5-2.5 cm (0.6-1 in) high. Spines 15-25,
brown or yellow, becoming gray, needle-like, flexible, spread-
ing in all directions, 1-5 cm (0.4-2 in) long. Flowers borne
horizontally, white, 7-9 cm (2.8-3.5 in) long, 5-7 cm (2-2.8
in) in diameter. Fruits ovoid, green, becoming brown, 6–13
cm (2.4-5.1 in) long. Distribution: along the Rio Chanchan,
Ecuador.

Armatocereus humilis (Britton & Rose) Backeberg 1959
Lemaireocereus humilis Britton & Rose 1920, Ritterocereus humilis

(Britton & Rose) Backeberg 1951

Plants shrubby, often forming dense thickets, branching in-
frequently. Stems weak, dark green, 1-4 m (3.3–13 ft) long, to
4 cm (1.6 in) in diameter. Ribs 3-6, interrupted, slightly un-
dulate, with areoles in depressions. Spines 5-8, brown, be-
coming whitish, needle-like, 1-2 cm (0.4-0.8 in) long. Flow-
ers spreading funnelform, greenish white, to 6 cm (2.4 in)
long. Fruits globose, very spiny, to 4 cm (1.6 in) long. Distri-
bution: Dagua Valley in the western cordillera of Colombia.

Armatocereus laetus (Kunth) Backeberg ex A. W. Hill 1938
Cactus laetus Kunth 1823, Lemaireocereus laetus (Kunth) Britton &

Rose 1920
?Cereusghiesbreghtii K.Schumann 1898, ?Armatocereus ghies-

breghtii (K. Schumann) F. Ritter 1981

Plants treelike, much branched, 4-6 m (13–20 ft) high,
branching freely near the ground from massive, short trunks.
Stem segments columnar, gray-green, erect. Ribs 4-8, prom-
inent. Spines 6–12, brown, becoming whitish or grayish with
age, 1-2 cm (0.4-0.8 in) long. Flowers white, 7-8 cm (2.8-
3.1 in) long, to 5 cm (2 in) in diameter. Fruits green, heavily
spined. Distribution: northern Peru and possibly southern
Ecuador. There is confusion regarding the nature of Arma-
tocereus laetus; it may not be distinct from A. matucanensis.

Armatocereus mataranus F. Ritter 1966
Armatocereus mataranus var. ancashensis F. Ritter 1981, A. matara-

nus subsp. ancashensis (F. Ritter) Ostolaza 1998

Plants treelike, 3-7 m (9.8-23 ft) high, often with heavy
branches. Stem segments bluish gray-green, 30-50 cm (12–

20 in) long, 10-15 cm (3.9-5.9 in) in diameter. Ribs 5-7,
prominent, 4–5 cm (1.6–2 in) high. Spines awl-like, gray
with darker tips. Central spines 3-8, 1.5-6 cm (0.6-2.4 in)
long. Radial spines 6–10, 0.3–2 cm (to 0.8 in) long. Flowers
white, to 9 cm (3.5 in) long. Fruits green, 6-8 cm (2.4–3.1 in)
long. Distribution: Cajamarca and Ancash, Peru.

Armatocereus mataranus is poorly understood; it may be
the same as A. laetus. Two subspecies of A. mataranus are rec-
ognized. Subspecies mataranus occurs in Cajamarca, where-
as subspecies ancashensis is found only in Ancash.

Armatocereus laetus, photograph by Graham Charles
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Armatocereus matucanensis Backeberg ex A. W. Hill 1938
Armatocereus arboreus Rauh & Backeberg 1957

Armatocereus churinensis Rauh & Backeberg 1957

Plants treelike, to 6 m (20 ft) high, branching mainly basally,
usually without trunks. Stem segments erect, often clump-
ing, gray-green with bluish tints, 30-50 cm (12–20 in) long,
7-13 cm (2.8-5.1 in) in diameter. Ribs 5-8, separated by
shallow sinuses. Spines brown, becoming gray with dark tips,
awl shaped, angular, flattened and slightly twisted. Central
spines 1-4, 3-7 cm (1.2-2.8 in) long. Radial spines 8-14,
spreading, 0.5-1.5 cm (0.2-0.6 in) long. Flowers borne hor-
izontally to erect, narrowly funnelform, white, to 10 cm (3.9
in) long and 6 cm (2.4 in) in diameter. Fruits ovoid, green,
8–13 cm (3.1–5.1 in) long. Distribution: widespread through-
out southern Ecuador and Peru.

Armatocereus oligogonus Rauh & Backeberg 1957

Plants treelike with erect stems, to 3 m (9.8 ft) high. Stems
columnar, dull to gray-green. Ribs 4-5, prominent, narrow.
Spines gray with dark tips. Central spines 1-2, to 10 cm (3.9
in) long. Radial spines 8-12, to 1.5 cm (0.6 in) long. Flowers
white, 5-6 cm (2-2.4 in) long, 4-5 cm (1.6–2 in) in diame-
ter. Fruits with brown spines. Distribution: Huancabamba
Valley, northern Peru.

Armatocereus mataranus
subsp. ancashensis

Armatocereus
matucanensis
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Armatocereus procerus Rauh & Backeberg 1957

Plants treelike, to 7 m (23 ft) high, usually lacking well-de-
fined trunks. Stems erect, dark green or gray-green, strongly
jointed. Ribs 8–10, bearing large areoles. Central spines 1-4,
yellowish with darker tips, to 12 cm (4.7 in) long. Radial
spines 15–20, whitish, to 2 cm (0.8 in) long. Flowers white, to
7 cm (2.8 in) long and 5 cm (2 in) in diameter. Fruits green,
to 7 cm (2.8 in) long. Distribution: southern Peru.

Armatocereus rauhii Backeberg 1957
Armatocereus balsasensis F. Ritter 1981, A rauhii subsp. balsasensis

(F. Ritter) Ostolaza 1998

Plants treelike, 4-10 m (13-33 ft) high, sparsely branched
with well-defined trunks to 1 m (3.3 ft) high. Stem segments
prominent, rigidly erect, bluish to gray-green, to 20 cm (7.9
in) in diameter. Ribs 8–13. Areoles small. Central spines 1-3,
sometimes absent, gray with darker tips, 6-30 mm (0.2-1.2
in) long. Radial spines 6-12, whitish, 1–2 mm long. Flowers
carmine red, to 4 cm (1.6 in) in diameter. Fruits globose,
dark green, 3-5 cm (1.2–2 in) long. Distribution: northern
Peru.

Two subspecies of Armatocereus rauhii are recognized.
Subspecies rauhii is 4-6 m (13–20 ft) high, has 10–13 ribs, a
single central spine, and 6–10 radials; it occurs in Huanca-
bamba. Subspecies balsasensis is 6–10 m (20-33 ft) high, has
8–12 ribs, 1-3 central spines, and 8-12 radials; it occurs in
Cajamarca and Amazonas, Peru.

Armatocereus
procerus

Armatocereus riomajensis Rauh & Backeberg 1957

Plants shrubby to short treelike, to 2 m (6.6 ft) high. Stems
dark gray-green. Ribs 7-9, narrow, to 2 cm (0.8 in) high.
Areoles round, blackish. Spines gray with brown tips. Central
spines 1-4, sometimes contorted or angled, to 12 cm (4.7 in)
long. Radial spines 10–15, to 1 cm (0.4 in) long. Flowers
white, 8-10 cm (3.1-3.9 in) long. Fruits to 15 cm (5.9 in)
long and 5 cm (2 in) in diameter with gray-violet spines to 4
cm (1.6 in) long. Distribution: valley of the Rio Majes, south-
ern Peru.

Armatocereus rauhii, photograph by Graham Charles
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Plants treelike, 4–5 m (13–16 ft) high, branching. Stems
rigid, erect, green to gray-green, 25-40 cm (9.8-16 in) long.
Ribs 6-8. Spines erect, black or dark gray. Central spines 4-8,
3-20 mm (to 0.8 in) long. Radial spines 10-12, lighter in
color, needle-like, 2-6 mm (to 0.2 in) long. Flowers borne
terminally, white, 8.5 cm (3.3 in) long. Distribution: Caja-
marca, Peru. Armatocereus rupicola is poorly known; it may
be the same as A. mataranus.

Arrojadoa

One of the most beautiful of the Brazilian columnar cacti is
Arrojadoa, with slender stems bearing clusters of pinkish to
reddish or even yellow, tubular, bird-pollinated flowers at
the tips. Flowers open during the day in summer. The cacti
have been popular and are relatively easy to grow. Arrojadoa
(type, Cereus rhodanthus = A. rhodantha) is one of the many
new genera described by Nathaniel Britton and Joseph Rose
in The Cactaceae. They named the genus in 1920 in honor of
Miguel Arrojado Lisboa, who explored for plants in Brazil
early in the twentieth century. Britton and Rose included two
species in the genus.

More recently, there has been additional study of Arroja-
doa, producing a number of new names at both the specific
and infraspecific levels. The International Cactaceae System-
atics Group even included the genus Micranthocereus in
Arrojadoa for a period of time before deciding that it should
remain distinct. Pierre Braun (1988), well known for his
many descriptions of new Brazilian taxa, believes that 9 spe-
cies of Arrojadoa should be accepted as well as 15 taxa at the
level of variety or subspecies. Nigel Taylor and Daniela Zappi
(1997), however, feel that there are only 4 species (and a nat-
urally occurring hybrid); the International Cactaceae Sys-
tematics Group has accepted their more conservative view. It
is also unclear how many infraspecific taxa should be recog-
nized, especially in A. rhodantha.

In 1993 Braun and Esteves described Floribunda bahien-
sis, which Taylor and Zappi (1989) had discussed and illus-
trated as an undescribed species in the tribe Cereeae. Subse-
quently, Taylor and Eggli (1993) placed it in Arrojadoa, but
Esteves (1997) described a new single-species genus for it,
Pierrebraunia. It seems appropriate to keep it in Arrojadoa.

Arrojadoa Britton & Rose 1920
Pierrebraunia Esteves 1997

Subfamily Cactoideae, tribe Cereeae. Plants low, shrubby, branch-
ingbasally, little branched, erect, semierect, or creeping. Roots tuber-
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ous or not. Stems slender cylindrical, sometimes segmented, green,
to 2 m (6.6 ft) long, 0.5-5 cm (0.2-2 in) in diameter. Ribs 7-17. Are-
oles close set. Spines small, often bristly. Apical flowering cephalia
produced following each season's vegetative growth, producing ring-
like clusters of white wool and reddish bristles; vegetative growth can
resume following flowering. Flowers often borne in clusters from the
apical cephalia, open during the day, bird pollinated, red, pink, purple,
violet, yellow, or white, tubular, to 4.5 cm (1.8 in) long; pericarpels
and floral tubes naked; perianth barely expanding; stamens and styles
included. Fruits berrylike, globose to pear shaped, smooth, naked,
juicy, purple, pink, rose, or red, with white pulp, to 2 cm (0.8 in) in di-
ameter. Seeds ovoid to pear shaped, black, tuberculate, to 1.5 mm
long. Distribution: eastern Brazil.

Arrojadoa X albiflora Buining & Brederoo 1975, as a species

Arrojadoa X albiflora apparently is a naturally occurring hy-
brid, A. dinae x A. rhodantha. Distribution: Brazil.

Arrojadoa bahiensis (P. 1. Braun & Esteves) N. P. Taylor &
Eggli 1993

Floribunda bahiensis P. J. Braun & Esteves 1993, Pierrebraunia bahien-

sis (P. J. Braun & Esteves) Esteves 1997

Plants solitary, globose to short cylindrical to cylindrical,
green to gray green, to 110 cm (43 in) high and 8 cm (3.1 in)
in diameter. Ribs 9–14, vertical, rounded on the edges, to 18
mm (0.7 in) wide. Areoles round, with creamy white wool
at first, later naked. Spines finely needle-like, slightly flexi-
ble, short, yellowish to reddish brown, becoming gray with
age. Central spine one, to 3 cm (1.2 in) long. Radial spines
6–11, as many as 23 on older areoles, erect or spreading, to
1.6 cm (0.6 in) long. Cephalia absent. Flowers tubular, bright
rose to pink, 3.2-3.9 cm (1.3-1.5 in) long, 0.8-1 cm (0.3-0.4
in) in diameter. Fruits globose to ovoid, rose to pink, 1-3 cm
(0.4-1.2 in) in diameter. Distribution: Bahia, Brazil.

Arrojadoa dinae Buining & Brederoo 1973
Arrojadoa eriocaulis Buining & Brederoo 1973, A. dinae subsp.erio-

caulis (Buining & Brederoo) N. P. Taylor & Zappi 1997

Arrojadoa multiflora F. Ritter 1979

Arrojadoa eriocaulis var. albicoronata W. Van Heek, R. Paul et al. 1982,

A. eriocaulis subsp. albicoronata (W. Van Heek, R. Paul et al.) P. J.

Braun & Esteves 1995

Arrojadoa beateae P. J. Braun & Esteves 1989

Arrojadoa dinae var. nana P. J. Braun & Esteves 1991, A. dinae subsp.

nana (P. J. Braun & Esteves) P. J. Braun & Esteves 1995

Plants shrubby, branching basally. Stems thin, cylindrical, to
30 cm (12 in) long, 1.8-2 cm (0.7-0.8 in) in diameter. Roots
tuberous. Ribs 8–11, narrow, rounded, 4-5 mm wide. Are-
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oles 5 mm apart, round, with grayish white wool at first, later
none. Spines yellowish brown to white or nearly so, radiat-
ing, flexible, 4-8 mm (to 0.3 in) long. Central spines 8. Radial
spines about 12, not easily differentiated. Cephalia with
white wool and brownish bristles 1.5–2 cm (0.6-0.8 in) long.
Flowers often bicolored, brownish red to violet-pink, to 3 cm
(1.2 in) long and 0.9 cm (0.4 in) in diameter. Fruits brown-
ish red, sometimes bicolored, oval to pear shaped. Distribu-
tion: Bahia and Minas Gerais, Brazil.

Four subspecies of Arrojadoa dinae are recognized by
some, varying in vegetative structure, flower color, and local-
ity. Taylor and Zappi (1997) recognized but two. Subspecies
dinae usually has 11 ribs, whitish spines, and brownish car-
mine flowers with yellow interiors; it occurs in Bahia. Sub-
species eriocaulis typically has 8-9 ribs, yellowish brown
spines, and light violet-pink flowers; it occurs in Minas Gerais.

Arrojadoa penicillata (Gurke) Britton & Rose 1920
Cereus penicillatus Gurke 1908

Plants shrubby, much branched, often inclined, to 2 m (6.6
ft) high. Roots not tuberous or rhizomatous. Stems seg-
mented, very slender, 1-1.5 cm (0.4-0.6 in) in diameter. Ribs
10–12, low. Areoles close set, small. Central spines 1-3, stout,
rigid, 1-3 cm (0.4-1.2 in) long. Radial spines 8-12, short,
very fine, flattened against the surface. Cephalia with white
wool and long brown bristles. Flowers in clusters of 6-12,
purple or dark pink, to 3 cm .(1.2 in) long. Fruits globose,
red, to 1.5 cm (0.6 in) long. Distribution: Bahia, Brazil.

Arrojadoa rhodantha (Gurke) Britton & Rose 1920
Cereus rhodanthus Gurke 1908, Cephalocereus rhodanthus (Gurke)

Werdermann 1932

Arrojadoa aureispina Buining & Brederoo 1972, A. rhodantha var.

aureispina (Buining & Brederoo) P. J. Braun & Esteves 1995, A.

rhodantha subsp. aureispina (Buining & Brederoo) P. J. Braun &

Esteves 1995

Arrojadoa canudosensis Buining & Brederoo 1972, A. rhodantha

subsp. canuodensis (Buining & Brederoo) P. J. Braun 1988

Arrojadoa theunisseniana Buining & Brederoo 1973

Arrojadoa horstiana P. J. Braun & G. Heimen 1981

Arrojadoa rhodantha subsp. reflexa P. J. Braun 1984

Plants upright or climbing, sometimes clambering, branch-
ing basally, to 2 m (6.6 ft) long. Roots fibrous. Stems jointed,
cylindrical, dark green, 2-5 cm (0.8-2 in) in diameter. Ribs
10-12, fairly shallow. Areoles 10-12 mm (0.4-0.5 in) apart.
Spines yellowish white to brown. Central spines 5-6, stout,
to 3 cm (1.2 in) long. Radial spines about 20, to 1.2 cm (0.5
in) long. Cephalia with brown wool and reddish brown bris-
tles. Flowers purple to pink to bluish red, to 3.5 cm (1.4 in)
long and 1.2 cm (0.5 in) in diameter. Fruits globose, red, to 2
cm (0.8 in) long. Distribution: Bahia, Piaui, and Minas
Gerais, Brazil. Pierre Braun and Eddie Esteves Pereira recog-
nized four subspecies and three varieties of the variable,
fairly widespread Arrojadoa rhodantha.

Arthrocereus
The Brazilian genus Arthrocereus comprises four species,
some of which are in cultivation and fairly well known. Like
many groups of the tribe Trichocereeae, however, not enough
is known about the natural variation of the cacti in the field.
There was some confusion as to the first use of the name Ar-
throcereus but this has been clarified by Nigel Taylor (1992),
who proposed conservation of the name with a new type, A.
glaziovii (syn. Cereus glaziovii), with the original type, C. mi-
crosphaericus, now recognized as a synonym of Schlumber-
gera microsphaerica.

Alwin Berger described Arthrocereus in 1929, deriving the

Arrojadoa rhodantha

Arrojadoa dinae subsp. dinae Arrojadoa penidllata
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word from the Greek arthro-, jointed, thus jointed cereus.
There are four species and three subspecies, all relatively
small plants with several jointed branches that are usually
upright. Flowers open at night in summer, are long funnel-
form, and have only a few scales on the pericarpels and floral
tubes though they possess white wool and hairlike spines.
Fruits are usually globose, green, and have small scales and
hairlike spines.

Arthrocereus A. Berger 1929, conserved name
Subfamily Cactoideae, tribe Trichocereeae. Plants shrubby, rela-

tively small, branched or unbranched, erect or sprawling. Stems
jointed, cylindrical. Ribs 10-18, low, narrow. Areoles small. Spines
many, thin. Flowers borne near the stem tips, open at night, elongate
funnelform, opening widely; pericarpels and floral tubes with wool,
hairlike spines, and a few pointed scales. Fruits globose to inverted
pear shaped, green with white pulp, thin walled, indehiscent, with
scales, hairlike spines; floral remains persistent. Seeds obliquely
ovoid, flat black, with low warts and wavy depressions. Distribution:
western and southeastern Brazil.

Arthrocereus glaziovii (K. Schumann) N. P. Taylor & D. C.
Zappi 1991

Cereus glaziovii K. Schumann 1890, Leocereus glaziovii (K. Schumann)

Britton & Rose 1920, Trichocereus glaziovii (K. Schumann) Werder-

mann1933

Cereus damazioi K. Schumann 1903, not validly published; Arthroce-

reus damazioi (K. Schumann) P. V. Heath 1992, not validly published

Trichocereus campos-portoi Werdermann 1933, Arthrocereus cam-

pos-portoi(Werdermann) Backeberg 1935

Arthrocereus itabiriticola P. J. Braun 1986

Plants erect with somewhat spreading branches. Stems 1.5-2
cm (0.6-0.8 in) in diameter. Ribs 12, low. Spines 20-30, awl
shaped, brownish to ashy gray, 1.5-2.5 cm (0.6-1 in) long.
Flowers slightly curved, white, to 6 cm (2.4 in) long. Fruits
oblong, to 2 cm (0.8 in) long. Distribution: Minas Gerais,
Brazil.

Arthrocereus melanurus (K. Schumann) Diers, P. J. Braun
& Esteves 1987

Cereus melanurus K. Schumann 1890, Leocereus melanurus (K. Schu-

mann) Britton & Rose 1920

Arthrocereus mello-barretoi Backeberg & Voll 1949, A. melanurus

subsp. mello-barretoi (Backeberg & Voll) P. J. Braun & Esteves 1995

Arthrocereus odorus F. Ritter 1979, A. melanurus subsp. odorus

(F.Ritter)N. P. Taylor & Zappi 1997

Arthrocereus melanurus var. estevesii Diers & P. J. Braun 1988, A. mel-

anurus subsp. estevesii (Diers & P. J. Braun) P. J. Braun & Esteves

1995

Arthrocereus melanurus subsp. magnus N. P. Taylor & Zappi 1997

Arthrocereus glaziovii, photograph by Gordon Rowley

Arthrocereus melanurus subsp. melanurus, photograph by Nigel Taylor
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Plants branching basally with several stems to 1 m (3.3 ft) or
more long. Stems short jointed, 10-40 cm (3.9-16 in) long,
2.5-3.5 cm (1-1.4 in) in diameter. Ribs 9-19, low, 2-3 mm
high. Spines many, unequal, golden yellow to white. Upper
radial and central spines as many as 15, brown, stout. Lower
radial spines about 20, bristle-like, 5-8 mm (0.2-0.3 in)
long. Flowers yellow to white, to 6 cm (2.4 in) long. Distrib-
ution: Minas Gerais, Brazil.

Three subspecies of Arthrocereus melanurus are recog-
nized. Subspecies melanurushas 12-16 ribs and yellow flow-
ers; it is the most widespread of the subspecies. Subspecies
odorus has 9–12 ribs and white flowers; it occurs in Serra de
Cipo. Subspecies magnus is larger and has 12-19 ribs; it oc-
curs in Parque Estadual do Ibitipoca.

Arthrocereus rondonianus Backeberg & Voll 1935

Plants somewhat erect. Stems slender, light green, to 50 cm
(20 in) long and 2.5 cm (1 in) in diameter. Ribs 14-18, low,
rounded. Spines greenish yellow to golden yellow. Central
spines 1-2, to 7 cm (2.8 in) long. Radial spines 40-50, fine,
needle-like, to 0.5 cm long with a few to 2 cm (0.8 in) long.
Flowers lilac-pink, to 8 cm (3.1 in) long. Distribution: Minas
Gerais, Brazil.

Arthrocereus Spinosissimus (Buining & Brederoo) F. Ritter
1979

Eriocereus spinosissimus Buining & Brederoo 1977

Plants erect, branching basally. Stems green to bright green,
to 1 m (3.3 ft) long, 5-6 cm (2-2.4 in) in diameter. Ribs 16 or
more, 4-5 mm high. Areoles close set. Spines many, thin, yel-
lowish. Central spines 6-8,2-2.8 cm (0.8-1.1 in) long with

some to 4.5 cm (1.8 in) long. Radial spines about 20,0.7-0.8
cm (0.3 in) long. Flowers white, 6-7 cm (2.4-2.8 in) long.
Fruits 2.5-3 cm (1-1.2 in) long. Distribution: Mato Grosso,
Brazil. Arthrocereus spinosissimus is a species of uncertain
status.

Astrophytum
Several different, unusual cacti were obtained from Mexico
during the first half of the nineteenth century. Charles Le-
maire described Astrophytum for a plant he had obtained
from northern Mexico, which appeared to be closely related
to, but distinct from, Echinocactus. The name Astrophytum is
derived from the Greek aster, star, and phyton, plant. Prince
Salm-Dyck and others, however, preferred to place the new
cactus and some similar plants in Echinocactus. Gradually,
however, botanists agreed that four species (type, A. myrio-
stigma) appropriately belong in Astrophytum, the plants
flowering in summer over a period of several weeks.

Astrophytum Lemaire 1839
Subfamily Cactoideae, tribe Cacteae. Plants usually solitary, glo-

bose to columnar, green, often densely covered with fine white tufts of
trichomes but sometimes glabrous, to 1.5 m (4.9ft) high. Ribs 4-10,
very distinct. Tubercles absent. Areoles large, close set but distinct.
Spines present or absent, variable. Flowers borne at the stem tips,
open during the day, funnelform, large, yellow or yellow with red throats;
pericarpels with pointed scales. Fruits globose, semifleshy, with dry
scales and dense hair, irregularly dehiscent; perianth parts persistent.
Seeds hatshaped, shiny brownish black, with the testa almost smooth
but rolled inward toward the sunken hilum, to 2.5 mm in diameter. Dis-
tribution: southern Texas, and northern and central Mexico.

Arthrocereus rondonianus, photograph by Roy Mot-
tram

Astrophytum asterias Astrophytum capricorne



Astrophytum asterias (Zuccarini) Lemaire 1868

SAND DOLLAR CACTUS, SEA URCHIN CACTUS, STAR CACTUS

Echinocactus asterias Zuccarini 1845

Plants flattened globose, barely rising above ground level,
2-5 cm (0.8-2 in) high, 6-10 cm (2.4-3.9 in) in diameter,
gray-green, with numerous tufts of trichomes. Ribs very low,
flattened above, separated by sharp furrows. Areoles promi-
nent, round, 5-10 mm (0.2-0.4 in) in diameter. Spines ab-
sent. Flowers yellow, 2-4 cm (0.8-1.6 in) long, 3-5 cm (1.2-2
in) in diameter. Fruits not opening above the base. Distribu-
tion: primarily in thorn shrub vegetation in south Texas, and
Nuevo Leon and Tamaulipas, Mexico. Habitat destruction
and collecting, in both the United States and Mexico, have
greatly reduced the range of Astrophytum asterias. It is listed
as endangered in the U.S. Endangered Species Act and is in-
cluded in Appendix I of CITES.

Astrophytum capricorne (A. Dietrich) Britton & Rose 1922
BISHOP'S CAP, BISHOP'S HAT, GOAT'S HORN
Echinocactus capricornis A. Dietrich 1851
Astrophytum senile Fric 1923

Plants globose, 10-25 cm (3.9-9.8 in) high, 10-15 cm (3.9-
5.9 in) in diameter, green with heavy coating of tufts of white
trichomes. Ribs 7-8, sharply acute. Areoles round, 20-35
mm (0.8-1.4 in) apart. Spines 5-10, yellow to brownish
black, twisted, flattened, somewhat flexible, 3-7 cm (1.2-2.8
in) long. Flowers yellow with reddish throats, sweet smelling,
6-7 cm (2.4-2.8 in) long, 4-6 cm (1.6-2.4 in) in diameter.
Fruits dehiscing basally. Distribution: occurring fairly widely
in the Chihuahuan Desert of northern Mexico.

Astrophytum myriostigma Lemaire 1839
BISHOP'S CAP, BISHOP'S HAT, BISHOP'S MITER CACTUS,
BONETE DE OBISPO, MITRA
Echinocactus myriostigma (Lemaire) Salm-Dyck 1845

Astrophytum prismaticum Lemaire 1868

Echinocactus myriostigma [var] columnaris K. Schumann 1898,

Astrophytum columnare (K. Schumann) Sadvovsky & Schutz 1979

Echinocactus myriostigma var. coahuilense H. Moeller 1927, Astro-

phytum coahuilense (H. Moeller) K. Kayser 1932

Echinocactus myriostigma subsp. potosinum H. Moeller 1927, Astro-

phytum myriostigma subsp. potosinum (H. Moeller) K. Kayser 1932

Astrophytum myriostigma subsp. tulense K. Kayser 1932, Astrophytum
tulense (K. Kayser) Sadvovsky & Schutz 1979

Plants globose to cylindrical, 10-25 cm (3.9-9.8 in) high,
10-18 cm (3.9-7.1 in) in diameter, appearing whitish be-
cause of dense tufts of white trichomes. Ribs usually 5, broadly
triangular. Areoles round, 10-20 mm (0.4-0.8 in) apart.

Astrophytum ornatum 121

Spines absent. Flowers yellow with red throats, 6-7 cm (2.4-
2.8 in) long. Fruits dehiscing into a star shape. Distribution:
northern and central Mexico, primarily in the Chihuahuan
Desert. Astrophytum myriostigma is variable in form. Nu-
merous varieties, subspecies, and forms have been described
but they do not appear to be worthwhile recognizing taxo-
nomically.

Astrophytum ornatum (A. P. de Candolle) Britton & Rose
1922

MONK'S HOOD
Echinocactus ornatus A. P. de Candolle 1828

Plants globose to cylindrical, 30-100 cm (12-39 in) high,
15–30 cm (5.9-12 in) in diameter, dark green with scattered
white or yellow tufts of trichomes. Ribs usually 8, sometimes
spiraling, highly acute. Areoles with yellowish wool, often
becoming glabrous. Spines stout, yellow, becoming brownish
or gray. Central spine one. Radial spines 5–10, flattened. Flow-
ers shiny yellow, 7-8 cm (2.8-3.1 in) long. Fruits dehiscing
from the base to midpoint and forming a star. Distribution:
central Mexico in Queretaro and Hidalgo.

Astrophytum myriostigma
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Austrocactus
Nathaniel Britton and Joseph Rose (1919-1923, 3: 44-45)
described Austrocactus for a plant from Argentina and placed
it in their subtribe Echinocereanae, an entirely South Amer-
ican subtribe except for Echinocereus. The name Austrocactus
is derived from the Latin austro-, south, referring to a cactus
from southern South America. Johannes Endler and Franz
Buxbaum (1982) placed Austrocactus in their tribe Notocac-
teae, a group of mostly globose to cylindrical cacti occurring
only in southern South America. The International Cacta-
ceae Systematics Group agrees with their action.

Austrocactus comprises five species (type, Cereus bertinii –
A. bertinii) that tend to be low growing, with tuberculate ribs,
hooked central spines, and flowers that open during the day
in summer. Flowers are borne near the tips of the stems (ex-
cept A. spiniflorus), are large, and tend to have short, though
distinct, floral tubes. Austrocactus is most closely related to
Corryocactus, the two genera occurring in different areas of
South America. Adriana Hoffmann (1989) believes that sev-
eral of the Chilean species are vulnerable to habitat distur-
bance, with one possibly extinct in the wild.

Austrocactus Britton & Rose 1922

Subfamily Cactoideae, tribe Notocacteae. Plants low growing, soli-

tary or branched basally, 30-60 cm (12-24 in) high. Stems soft fleshy,

globose to short cylindrical, not jointed, to 8 cm (3.1 in) in diameter.

Ribs 6-12, low, divided into tubercles. Central spines hooked or

straight. Radial spines needle-like. Flowers borne near the stem tips or

sometimes laterally, open during the day, bowl to bell shaped, 3-6

cm (1.2-2.4 in) long; pericarpels and floral tubes with reduced scales,

tufts of wool, and small bristles; pericarpels broadly obconical; floral

tubes short; stamens in two series, lower ones forming rings around

the styles; stigmas purplish red. Fruits globose to oblong, typically dry,

greenish, with wool and bristles, dehiscing irregularly or basally; floral

remains persistent. Seeds broadly oval, black to brown, wrinkled,

2-2.5 mm long. Distribution: western and southern Argentina, and

central and southern Chile.

Austrocactus bertinii (Cels ex Herincq) Britton & Rose 1922
Cereus bertinii Cels ex Herincq 1863, Malacocarpus bertinii (Cels ex

Herincq) Hosseus 1939, Notocactus bertinii (Cels ex Herincq)
W.T.Marshall 1941

Cereus dusenii F. A. C. Weber 1899, Austrocactus dusenii (F. A. C.
Weber) Spegazzini 1923

Austrocactus gracilis Backeberg 1942

Plants usually solitary, short cylindrical, olive green, to 40 cm
(16 in) high and 5 cm (2 in) or more in diameter. Ribs 10-12,
prominently tuberculate. Central spines 4, strongly hooked,
slender, brown to black, to 6 cm (2.4 in) long. Radial spines

about 15, needle-like, light colored, to 1 cm (0.4 in) long.
Flowers pinkish yellow, to 6 cm (2.4 in) long and 10 cm (3.9
in) in diameter. Distribution: southern Argentina.

Austrocactus Coxii (K. Schumann) Backeberg 1959
Echinocactus cox/7 K. Schumann 1898

Plants short columnar, to 60 cm (24 in) high and 5 cm (2 in)
in diameter. Ribs 6-10, tuberculate. Central spines 1-4, stout,
light brown to whitish, straight or more or less hooked, to 4
cm (1.6 in) long. Radial spines 6–10, thin, interlacing, to 1 cm
(0.4 in) long. Flowers pale red, to 3.5 cm (1.4 in) long and in
diameter. Distribution: southern Argentina.

Austrocactus patagonicus (F. A. C. Weber ex Spegazzini)
Hosseus 1926

CACTO PATAGONICO
Cereus patagonicus F. A. C. Weber ex Spegazzini 1903

Plants offsetting, with several stems, to 50 cm (20 in) high.
Stems columnar, to 8 cm (3.1 in) in diameter. Ribs 9-12 with
distinct tubercles. Central spines 1-4, yellowish brown to
darker, stout, sometimes hooked, 3-4 cm (1.2-1.6 in) long.
Radial spines 6-10, light colored, to 1.5 cm (0.6 in) long.
Flowers pale rose with some violet, to 4 cm (1.6 in) long.
Fruits globose, nearly dry. Distribution: Chubut and Negro
Rivers in Patagonian Argentina.

Austrocactus philippii (Regel and Schmidt) Buxbaum 1963
HIBERNO

Cereus philippii Regel & Schmidt 1882, Erdisia philippii (Regel &
Schmidt) Britton & Rose 1920

Austrocactus hibernus F. Ritter 1963

Plants often branched, columnar, greenish, slender, creeping
or erect, 10-40 cm (3.9-16 in) long, to 3 cm (1.2 in) in di-

Austrocactus bertinii, photograph by Jean-Marie Solichon



Austrocactus patagonicus, photograph by Graham Charles

Austrocactus philippii, photograph by Reto Nyffeler

Austrocactus spiniflorus, photograph by Reto Nyffeler
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ameter. Ribs 7-10, strongly tuberculate. Central spines 1-5,
stout, sharp, straight, yellowish brown, 1-3 cm (0.4-1.2 in)
long. Radial spines 5-8, needle-like, straight, whitish, thin,
1.5-2 cm (0.6-0.8 in) long. Flowers yellowish brown, 4-5
cm (1.6-2 in) long. Fruits green and white, mucilaginous.
Distribution: Cordillera de Maule, Chile. Austrocactus philip-
pii is quite rare.

AuStrocactus Spiniflorus (Philippi) F. Ritter 1963
ESPINIFLORO
Opuntia spiniflora Philippi 1859, Erdisia spiniflora (Philippi) Britton &

Rose 1920, Corryocactus spiniflorus (Philippi) Hutchison 1963

Plants with several stems arising from branching under-
ground stems. Stems club shaped, blue-green, to 20 cm (7.9
in) long and 4.5 cm (1.8 in) in diameter. Ribs 6-8, obtuse,
shallowly notched. Spines needle-like, straight, brown with
darker bases. Central spines 1-3,1.5-2.5 cm (0.6-1 in) long.
Radial spines 5-8, spreading, 0.5-1 cm (0.2-0.4 in) long.
Flowers borne laterally, purplish red, 6.5-7.5 cm (2.6-3 in)
long. Fruits ellipsoidal to club shaped, yellowish, spiny when
immature, to 5 cm (2 in) long, 2.5-3 cm (1-1.2 in) in diam-
eter. Distribution: Mina Las Aranas, Chile.

Austrocylindropuntia
One of the several segregate genera formerly in the broadly
defined genus Opuntia, Austrocylindropuntia (type, O. exal-
tata = A. subulata) exhibits the basic characters of the sub-
family Opuntioideae but has a distinct syndrome of features.
Curt Backeberg described the South American genus in 1938,
deriving the name from the Latin austro-, south, and noting
the similarity of some of the members to Cylindropuntia of
North America. He noted that the southern cacti could be
easily distinguished from Cylindropuntia by the absence of
even rudimentary spine sheaths.

Backeberg included 20 species in Austrocylindropuntia, 11
now accepted. Two key characters of Austrocylindropuntia, in
addition to the absence of spine sheaths, are the cylindrical
stem segments with indefinite growth and a distinctive seed
structure, especially the position of the funicular vascular
bundle, the cluster of xylem and phloem cells arranged side-
by-side that enter the funiculus. Important studies of Aus-
trocylindropuntia have been made by James Iliff (2001) and
Wolfgang Stuppy (2001).

Austrocylindropuntia Backeberg 1938
Subfamily Opuntioideae. Plants mostly shrubby but sometimes

treelike, forming loosely branched shrubs or sometimes dense cush-

ions, 0.5-5 m (1.6–16 ft) high. Roots tuberous. Stems cylindrical, with
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indefinite growth, sometimes divided into segments. Leaves more or
less persistent but eventually dying off, succulent, cylindrical, to more
than 4 mm long. Areoles with glochids, hairs, and spines. Spines
smooth, lacking papery sheaths. Flowers yellow, pink, or red, to 8 cm
(3.1 in) long with short perianth segments. Fruits thick walled, ellip-
soidal, juicy. Seeds small to large, 3.5-7 mm (to 0.3 in) long, globose
to pear shaped, sometimes with lateral ridges, with smooth to slightly
rugose funicular envelopes covered with fine hairs, and a rudimentary
funicular girdle. Distribution: Argentina, Bolivia, Ecuador, and Peru.

Austrocylindropuntia cylindrica (A. L. de Jussieu ex
Lamarck) Backeberg 1942

Cactus cylindricus A. L. de Jussieu ex Lamarck 1783, not Vellozo 1825

(see Rhipsalis grandiflora); Cereus cylindricus (A. L. de Jussieu ex

Lamarck) Haworth 1812, Opuntia cylindrica (A. L. de Jussieu ex

Lamarck) A. P. de Candolle 1828, Cylindropuntia cylindrica (A. L. de

Jussieu ex Lamarck) F. M. Knuth 1935, Maihueniopsis cylindrica

(A. L. de Jussieu ex Lamarck) R. Kiesling 1998

Austrocylindropuntia intermedia Rauh & Backeberg 1957, Cylindropun-

tia intermedia (Rauh & Backeberg) Rauh & Backeberg 1958

Opuntia bradleyi G. D. Rowley 1958

Plants shrubby or treelike, to 4 m (13 ft) or more high,
loosely to densely branched, with woody trunks. Stem seg-
ments arising laterally from previous shoots, not fragile, dark
green, distinctly rhomboid-tuberculate in spirals, to 25 cm
(9.8 in) or more long, 3–6 cm (1.2—2.4 in) in diameter. Leaves
awl shaped, to 1 cm (0.4 in) long. Areoles with weak, incon-
spicuous glochids 1-2 mm long. Spines 2-6, sometimes as
many as 8, erect, straight, rounded or slightly flattened, about
1 cm (0.4 in) long, sometimes as long as 3 cm (1.2 in), occa-
sionally slightly pubescent. Flowers red, 5-7 cm (2-2.8 in)
long; pericarpels elongate with glochid-bearing areoles ex-

tending to base, occasional hairs. Fruits ellipsoidal to urn
shaped, to 9 cm (3.5 in) long. Distribution: central highlands
of Ecuador.

Austrocylindropuntia floccosa (Salm-Dyck ex Winter-
feld) F.Ritterl981

Opuntia floccosa Salm-Dyck ex Winterfeld 1845, Tephrocactus flocco-

sus (Salm-Dyck ex Winterfeld) Backeberg 1935, Maihueniopsis floc-

cosa (Salm-Dyck ex Winterfeld) R. Kiesling 1998

Opuntia atroviridis Werdermann & Backeberg 1931, Tephrocactus atro-

viridis (Werdermann & Backeberg) Backeberg 1935

Opuntia udonis Weingart 1933, Tephrocactus udonis (Weingart)

Backeberg 1935

Opuntia verticosa Weingart 1933, Tephrocactus verticosus (Weingart)

Backeberg 1935

Austrocylindropuntia tephrocactoides Rauh & Backeberg 1956, Opun-

tia tephrocactoides (Rauh & Backeberg) G. D. Rowley 1958

Tephrocactus crispicrinitus Rauh & Backeberg 1956, Opuntia crispi-

crinita (Rauh & Backeberg) G. D. Rowley 1958

Tephrocactus cylindrolanatus Rauh & Backeberg 1957, Opuntia cylin-

drolanata (Rauh & Backeberg) G. D. Rowley 1958

Tephrocactus pseudo-udonis Rauh & Backeberg 1957, Opuntia

pseudo-udonis (Rauh & Backeberg) G. D. Rowley 1958

Tephrocactus rauhii Backeberg 1957, Opuntia rauhii (Backeberg)

G. D. Rowley 1958

Austrocylindropuntia lauliacoana F. Ritter 1981

Austrocylindropuntia machacana F. Ritter 1981

Plants forming broad mats or compact cushions, densely
branched. Stem segments short cylindrical, sometimes ellip-
soidal to subglobose, to 15 cm (5.9 in) long, prominently spi-
rally tuberculate. Areoles borne high on tubercle shoulders.
Leaves awl shaped, dark green, fairly persistent, to 7 mm (0.3
in) long. Areoles with glochidlike hairs that are sinuous, en-

Austrocylindropuntia cylindrica
Austrocylindropuntia floccosa, also illustrated on page 39; fruits and
seeds illustrated on page 43



tangled or straight, sometimes absent. Spines few, often 2,
erect, awl shaped, yellow, straight, about 2 cm (0.8 in) long.
Flowers yellow or orange, 2.5-3 cm (1-1.2 in) long; pericar-
pels with areoles above, spineless. Fruits truncate globose,
sometimes with tubercles, slightly hairy. Distribution: An-
dean uplands of northern Peru, south to La Paz, Bolivia.

Austrocylindropuntia hirschii (Backeberg) E. F. Anderson
1999

Tephrocactus hirschii Backeberg 1957, Opuntia hirschii (Backeberg)

G. D. Rowley 1958

Plants prostrate, forming small dense mats. Stem segments
globose to short cylindrical, 2-3 cm (0.8-1.2 in) in diameter.
Tubercles vertically elongate. Areoles small, sparse. Leaves 5
mm long. Spines 1-3, mostly directed upward and flattened
against the surface, to 1 cm (0.4 in) long. Flowers red, to 3 cm
(1.2 in) long. Distribution: Ancash, Peru. Austrocylindro-
puntia hirschii is poorly understood.

Austrocylindropuntia lagopus (K. Schumann) F. Ritter
1981

Opuntia lagopus K. Schumann 1903, Tephrocactus lagopus (K. Schu-

mann) Backeberg 1935, Maihueniopsis lagopus (K. Schumann)

R. Kiesling l998

Tephrocactus malyanus Rausch 1971, Opuntia malyana (Rausch) Rauh

1979, Austrocylindropuntia malyana (Rausch) F. Ritter 1981

Plants forming dense, large cushions to several meters in di-
ameter. Stem segments short cylindrical, to 15 cm (5.9 in) or
more long, sometimes shorter and globose, tuberculate,
densely hairy. Leaves hidden in the hair, to 7 mm (0.3 in)
long. Areoles with very fine uniseriate hairs to 2 cm (0.8 in)
long; glochids sparse, hidden, white, easily detached, 1-1.5
cm (0.4-0.6 in) long. Spine one, yellow, 2-2.5 cm (0.8-1 in)
long. Flowers golden yellow, 3-4.5 cm (1.2-1.8 in) long; peri-
carpels hairy above. Fruits ovoid, yellow. Distribution: Aya-
cucho, Peru, south to La Paz, Bolivia.

Austrocylindropuntia pachypus (K. Schumann) Backe-
berg 1941

Opuntia pachypus K. Schumann 1904, Cylindropuntia pachypus

(K. Schumann) Backeberg 1935, Maihueniopsis pachypus (K. Schu-

mann) R. Kiesling 1998

Plants simple, sparsely or not branched basally, few branches
above, to 1 m (3.3 ft) high. Stem segments rhomboid-tuber-
culate, to 8 cm (3.1 in) in diameter, with conspicuous and
numerous spiraling tubercles, spines throughout. Areoles
large, close set. Spines as many as 20 or more, wiry, some
small, bent backward, to 2 cm (0.8 in) long, some centrals

Austrocylindropuntia punta-caillan 1 25

longer. Flowers brilliant red, to 7 cm (2.8 in) long; pericarpels
like short branches; perianth segments short. Distribution:
Lima north to Ancash, Peru, but not at high elevations.

Austrocylindropuntia punta-caillan (Rauh & Backe-
berg) E. F. Anderson 1999

Tephrocactus punta-caillan Rauh & Backeberg 1957, Opuntia punta-

caillan (Rauh & Backeberg) G. D. Rowley 1958

Plants small, sparsely branched basally, forming mounds.
Stem segments cylindrical, glossy midgreen, to 10 cm (3.9
in) long, with elongate tubercles. Leaves somewhat rounded,
to 1 cm (0.4 in) long. Spines 2-6, reddish brown, to 1.5 cm
(0.6 in) long. Flowers red. Distribution: Ancash, Peru.

Austrocylindropuntia
pachypus

Austrocylindropuntia punta-caillan
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Austrocylindropuntia shaferi (Britton & Rose) Backeberg
1951

Opuntia shaferi Britton & Rose 1919, Cylindropuntia shaferi (Britton
& Rose) Backeberg 1936, Maihueniopsis shaferi (Britton & Rose)
R. Kiesling l998

Opuntia weingartiana Backeberg 1935, Cylindropuntia weingartiana

(Backeberg) Backeberg 1935, Austrocylindropuntia weingartiana

(Backeberg) Backeberg 1951

Cylindropuntia humahuacana Backeberg 1936, Austrocylindropuntia

humahuacana (Backeberg) Backeberg 1951, Opuntia humahua-

cana (Backeberg) G. D. Rowley 1958, Maihueniopsis shaferi var.

humahuacana (Backeberg) R. Kiesling 1998

Plants erect, to 30 cm (12 in) or more. Stems sometimes di-
vided into distinct segments, cylindrical to subclavate, to 15
cm (5.9 in) long and 3 cm (1.2 in) in diameter, with indis-
tinct tubercles. Leaves to 6 mm (0.2 in) long. Areoles close
set, small. Spines as many as 15, needle-like, not stout, spread-
ing, to 5 cm (2 in) long, sometimes accompanied by hairs or
bristles. Flowers deep red, to 3 cm (1.2 in) long; pericarpels
pear shaped, spineless, hairy. Fruits globose, bright red, cov-
ered with glochids and hairs, to 1.5 cm (0.6 in) long. Distri-
bution: Jujuy, Argentina.

Austrocylindropuntia subulata (Muehlenpfordt) Backe-
berg 1941

Pereskia subulata Muehlenpfordt 1845, Opuntia subulata
(Muehlenpfordt) Engelmann 1883, Cylindropuntia subulata
(Muehlenpfordt) Backeberg 1936, Maihueniopsis subulata
(Muehlenpfordt) R. Kiesling 1998

Opuntia exaltata A. Berger 1912, Cylindropuntia exaltata (A. Berger)
Backeberg 1936, Austrocylindropuntia exaltata (A. Berger) Backe-
berg 1938, Maihueniopsis exaltata (A. Berger) R. Kiesling 1998

Austrocylindro-
puntia shaferi

Plants treelike, much branched, to 4 m (13 ft) high. Stems
elongate, to 50 cm (20 in) long, distinctly tuberculate, some-
what fragile, with tubercles in a few spirals. Tubercles sharply
defined, rhomboid to ovate. Leaves awl-like, persistent, some
to 12 cm (4.7 in) long. Areoles on upper parts of tubercles.
Spines 1-4, erect, strong, straight, grayish white, to 8 cm (3.1
in) long. Flowers red, not opening widely, to 6 cm (2.4 in)
long; pericarpels long, tuberculate, awl-like, with erect scales
to 2 cm (0.8 in) long. Fruits ovoid to oblong to club shaped,
sometimes spiny, to 10 cm (3.9 in) long. Distribution: prob-
ably native only to the Andes of Peru but widely distributed
elsewhere, such as Argentina and Bolivia. Austrocylindro-
puntia subulata is cultivated for use as a living fence, and its
spines were used as needles in ancient Peru (Chapter 2,
under Other Uses of Cacti).

Austrocylindropuntia verschaffeltii (Cels ex F. A. c.
Weber) Backeberg 1939

Opuntia verschaffeltii Cels ex F. A. C. Weber 1898, Cylindropuntia ver-
schaffeltii (Cels ex F. A. C. Weber) Backeberg 1936, Maihueniopsis
verschaffeltii (Cels ex F. A. C. Weber) R. Kiesling 1998

Opuntia verschaffeltii var. digitalis F. A. C. Weber 1898,0. digitalis
(F. A. C. Weber) F. A. C. Weber 1898

Opuntia hypsophila Spegazzini 1905, Austrocylindropuntia hyposphila
(Spegazzini) Backeberg 1951

Cylindropuntia haematacantha Backeberg 1935, Opuntia haemata-

cantha (Backeberg) Borg 1937, Austrocylindropuntia haematacan-

tha (Backeberg) Backeberg 1951

Opuntia posnanskyana Cardenas 1950

Austrocylindropuntia steiniana Backeberg 1957, Opuntia steiniana

(Backeberg) G. D. Rowley 1958

Austrocylindropuntia inarmata Backeberg 1962, not validly published

Austrocylindropuntia subulata, also illustrated on page 70
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Plants shrubby, to 30 cm (12 in) high. Stems ellipsoidal to
cylindrical, slender, tuberculate, to 10 cm (3.9 in) long, some-
times producing small globose segments by acrotonic branch-
ing. Leaves awl-like, persistent, 0.5-3 cm (0.2-1.2 in) long.
Areoles small. Spines variable, as many as 7, sometimes fewer,
needle-like, not stout, straight or bent, sometimes interlac-
ing, to 6 cm (2.4 in) long, sometimes absent. Flowers nu-
merous, copper red, to 4 cm (1.6 in) long; pericarpels with
few areoles, slightly bristly at rims. Fruits ellipsoidal to pear
shaped, spineless. Distribution: La Paz, Bolivia, south to Ca-
tamarca, Argentina.

Austrocylindropuntia vestita (Salm-Dyck) Backeberg
1939

Opuntia vestita Salm-Dyck 1845, Cylindropuntia vestita (Salm-Dyck)
Backeberg 1936, Maihueniopsis vestita (Salm-Dyck) R. Kiesling

1998
Opuntia hetemmorpha Philippi 1891, Tephrocactus heteromorphus

(Philippi) Backeberg 1953

Opuntia teres Cels ex F. A. C. Weber 1898, Cylindropuntia teres (Cels ex

F. A. C. Weber) Backeberg 1935, Austrocylindropuntia teres (Cels ex

F. A. C. Weber) Backeberg 1944

Opuntia chuquisacana Cardenas 1950, Austrocylindropuntia

chuquisacana (Cardenas) F. Ritter 1980

Plants shrubby, branching basally with a few lateral but as-
cending branches. Stems erect, not segmented, attenuate

Austrocylindropuntia verschaffeltii

above, not prominently tuberculate, to 50 cm (20 in) long
and 3 cm (1.2 in) in diameter. Leaves awl-like, somewhat
flexible, persistent, to 3 cm (1.2 in) long. Areoles small with
weak entangled hairs. Spines numerous, fine, brownish, 1–2.5
cm (0.4-1 in) long. Flowers red, 3.5 cm (1.4 in) long; peri-
carpels with numerous small areoles, hairy. Fruits globose,
red to dull lilac-purple, spineless. Distribution: Bolivia and
northern Argentina.

Austrocylindropuntia yanganucensis (Rauh & Backe-
berg) E.F.Anderson 1999

Tephrocactus yanganucensis Rauh & Backeberg 1957, Opuntiayan-

ganucensis (Rauh & Backeberg) G. D. Rowley 1958

Plants forming dense cushions. Stem segments ellipsoidal,
elongate tuberculate, blue-green, to 5 cm (2 in) long. Leaves
1 cm (0.4 in) long. Spines 1-4, erect, unequal, pale brown to
reddish, to 2 cm (0.8 in) long. Flowers small, bright red. Dis-
tribution: Ancash, Peru. Austrocylindropuntia yanganucen-
sis is poorly known.

Aztekium
Aztekium has fascinated botanists and horticulturists be-
cause of the unusual appearance of the plants and the re-
markable habitat in which they grow, on vertical or near-ver-
tical limestone or gypsum cliffs virtually devoid of any other
vegetation. The taxonomy of the genus is a bit complicated.
In 1928 Friedrich Boedeker described Echinocactus ritteri,
based on a plant obtained from Friedrich Ritter in Mexico.
The following year Boedeker described the genus Aztekium,
the name based on the appearance of the plant compared to
sculpture designs of the Aztec culture of Mexico. Boedeker
did not state a type locality in his description, but a some-
what longer description appeared in Alwin Berger's Kakteen,
where the plant was said to be from "Mexiko im mittleren
Teile des Staates Nuevo Le[O]n ..." (Berger 1929,259). It is
unclear where Berger obtained that information.

About 1990, George Hinton discovered a second species
of Aztekium, causing a great stir in the cactus world. He asked
two friends, Charles Glass and W. A. Fitz Maurice, to describe
it, and they named A. hintonii in his honor. The two species
of Aztekium (type, Echinocactus ritteri = A. ritteri) flower in
spring and summer, the flowers open during the day. A com-
parative study of Aztekium and Strombocactus was published
by Anderson and Skillman (1984), who determined that the
two genera are distinct. A further investigation comparing
the two species of Aztekium was published by Glass and Fitz
Maurice (1992).
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Aztekium Boedeker 1929

Subfamily Cactoideae, tribe Cacteae. Plants solitary to clustering.

Stems semiglobose to somewhat columnar with slightly depressed

woolly centers. Ribs distinct, often with grooves and riblets. Tubercles

absent. Areoles small and numerous along the edge of each rib.

Spines 1-3, short-lived, not distinguishable as centrals and radials,

grayish white, often bending or twisting. Flowers borne at the stem

tips, open during the day, white with pinkish midveins or magenta.

Fruits hidden within the woolly centers, dry at maturity, naked, slightly

elongate. Seeds shiny brownish black, tuberculate, to 1 mm long,

about 0.5 mm in diameter, with the hilum obscured by a strophiole.

Distribution: limestone or gypsum cliffs of the Sierra Madre Oriental in

Nuevo Leon, Mexico.

Aztekium hintonii Glass & W. A. Fitz Maurice 1991

Plants solitary, globose to short columnar, dull gray-green, to
10 cm (3.9 in) in diameter. Ribs 10-15, very pronounced,
axils sharp, 6-12 mm (0.2-0.5 in) deep, edges 3-4 mm wide
but becoming wider with age. Spines 3, strongly curved, to 13
mm (0.5 in) long. Flowers magenta, 1-3 cm (0.4-1.2 in) in
diameter. Distribution: a large area of gypsum outcrops in
the Sierra Madre Oriental of central and southern Nuevo
Leon, Mexico. Aztekium hintonii has not yet been proposed
for listing in Appendix I of CITES even though it has been se-
verely affected by illegal collecting.

Aztekium ritteri (Boedeker) Boedeker ex A. Berger 1929
AZTEC CACTUS

Echinocactus ritteri Boedeker 1928

Plants solitary at first, often clustering with age. Stems sub-
globose to globose, olive green, 1-3 cm (0.4-1.2 in) high, 2-6
cm (0.8-2.4 in) in diameter. Ribs 6–11 with numerous trans-
verse creases or riblets, rounded edges, 5-9 mm (0.2-0.4 in)
high, 3-10 mm (to 0.4 in) wide. Spines 1-2, often ephem-
eral, often bending or twisting. Flowers white with pinkish
midveins, 7-14 mm (0.3-0.6 in) in diameter. Distribution: a
single valley complex in the Sierra Madre Oriental, Mexico.
Aztekium ritteri is listed in Appendix I of CITES.

Aztekium ritteri

Aztekium hintonii, also illustrated on page 17
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Bergerocactus
Forming spectacular masses of golden stems, Bergerocactus is
one of the most impressive cacti in the coastal chaparral re-
gion of southern California and northern Baja California.
Specimens were first collected in California by John Leconte
and Charles Parry. The material was sent to George Engel-
mann in St. Louis, who described it as Cereus emoryi. Engel-
mann commented on the prickly flowers, which suggested
that it might be related to Echinocereus, but then went on to
say that the seed and the enclosed embryo placed it in Ce-
reus. Nathaniel Britton and Joseph Rose (1909), believing it
different enough from other members of Cereus to be a sep-
arate genus, described Bergerocactus (type, C. emoryi = B.
emoryi), the name honoring the German cactus specialist
Alwin Berger.

Reid Moran (1965), in an important study of Bergerocac-
tus, repeated that the relationship of the cactus was unclear
and that it should be retained as a genus of one species. Sub-
sequently, Robert Wallace (pers. comm.) has studied DNA
sequences of many cereoids, including Bergerocactus which
appears to be most closely related to Pachycereus and Penio-
cereus though clearly distinct from either.

Bergerocactus Britton & Rose 1909
Subfamily Cactoideae, tribe Pachycereeae.

Bergerocactus emoryi (Engelmann) Britton & Rose 1909

GOLDEN CEREUS, GOLDEN SPINE CEREUS, PROHIBITION CACTUS,
SPRAWLING CACTUS, VELVET CACTUS

Cereus emoryi Engelmann 1852

Echinocereus emoryi (Engelmann) Rumpler 1885

Plants shrubby, much branched near ground level, often cre-
ating large masses of stems to several meters in diameter.
Stems more or less erect, cylindrical, to 60 cm (24 in) long,
3-6 cm (1.2-2.4 in) in diameter. Ribs 20-25, present but in-
conspicuous. Spines 20-30, dense, often obscuring the stems,
yellow but darkening with age, the main one bent backward,
others spreading, more or less straight, to 5 cm (2 in) long.
Flowers open during the day, yellow, 5-6 cm (2-2.4 in) in
diameter; pericarpels and floral tubes felted and spiny. Fruits
globose, 2.5-6 cm (1-2.4 in) in diameter, dry at maturity,
densely spiny. Seeds obovoid and flattened. Distribution:
mostly sandy soils of the coastal chaparral of southern Cali-
fornia and some of the Channel Islands, and northwestern
Baja California, Mexico, from sea level to 60 m (200 ft).
Though not yet considered threatened or endangered, the
habitat of Bergerocactus emoryi has suffered considerably
from urban development.

Bergerocactus emoryi

Blossfeldia
Blossfeldia, the smallest of all cacti, occurs fairly widely in Ar-
gentina and Bolivia. It has long interested researchers, for it
has both morphological and ecological features found in few
other cacti. Blossfeldia grows in rock crevices, usually attain-
ing a size of about 12 mm (0.5 in) wide. The tiny white flow-
ers open during the day during summer and apparently are
capable of self-pollination. The hairy, arillate seeds, which
are unique within the family, are clearly adapted for disper-
sal by ants (Barthlott and Porembski 1996). Anatomical in-
vestigations show that this crassulacean acid metabolic cac-
tus virtually lacks stomata, their being restricted to the areo-
lar pits. Blossfeldia probably has the lowest number of stom-
ata per unit of surface area of any photosynthesizing plant.
Surprisingly, Blossfeldia has no thickened cuticle (thickened
outer cell wall) in either the epidermis or hypodermis, fea-
tures possessed by most other cacti to combat desiccation.
The habitat of Blossfeldia is severe and plants are subjected to
extreme desiccation; they appear to be poikilohydric, mean-
ing that they can endure severe drying out, like many mosses
and lichens (Barthlott and Porembski 1996).

Blossfeldia (type, B. liliputana) was discovered in 1936 by
Harry Blossfeld and Oreste Marsoner while they explored in
northern Argentina. Erich Werdermann described the genus
in 1937, honoring Blossfeld. Werdermann was told that the
plants were quite rare but subsequent studies have shown it
to be fairly common and widespread (Leuenberger and Eggli
1998); the plants are well camouflaged in rock fissures. Sev-
eral species have been described but most botanists agree
that there is but one species.
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Blossfeldia Werdermann 1937
Subfamily Cactoideae, tribe Notocacteae.

Blossfeldia liliputana Werdermann 1937
Parodia liliputana (Werdermann) N. P. Taylor 1987
Blossfeldia campaniflora Backeberg 1959, not validly published
Blossfeldia fechseri Backeberg 1962, not validly published
Blossfeldia atroviridis F. Ritter 1965, B. liliputana var. atroviridis

(F. Ritter) Krainz 1975
Blossfeldia pedicellata F. Ritter 1965
Blossfeldia minima F. Ritter 1980

Plants very small, buttonlike, gray-green, solitary or many-
stemmed, without ribs or tubercles, to 12 mm (0.5 in) in di-
ameter, able to withstand severe drying out. Spines absent.
Flowers borne near the stem tips, 6-15 mm (0.2-0.6 in)
long, 5-7 mm (0.2-0.3 in) in diameter, white or rarely pink-
ish, with a few minute scales and sparse wool. Fruits globose,
red. Seeds very small, brown, arillate, with minute hairlike
projections. Distribution: occurring over a north-south
range of more than 1200 km (740 miles), primarily on the
eastern side of the Andes in southern Bolivia and northern
and northwestern Argentina at elevations of 1200-3500 m
(3900-11,500 ft).

Blossfeldia liliputana, photograph by James Mauseth

Brachycereus
The Galapagos Islands have a flora and fauna attracting the
attention of not only Charles Darwin in 1835, but of many
scientists since. One of the endemic genera of cacti in the ar-
chipelago is Brachycereus, a relatively small cactus that grows
only on nearly barren lava flows. Many people have observed
and admired the plant, but its biology is poorly known. Karl
Schumann first described this plant as Cereus nesioticus, giv-
ing little additional information other than that it came from
the Galapagos Islands. Somewhat earlier, Frederic Weber had
described another Galapagos cactus as C. thouarsii, com-

menting that it had been discovered on Santa Maria (Charles
or Floreana) Island by Abel Aubert Du Petit-Thouars. Some
specimens were also sent by Louis Agassiz to George Engel-
mann in St. Louis. Nathaniel Britton and Joseph Rose de-
scribed the genus Brachycereus for Weber's C. thouarsii, list-
ing C. nesioticus as a synonym. The name Brachycereus is
from the Greek brachys, short, thus short cereus. It has since
been determined that C. thouarsii is, in fact, the type ofjas-
minocereus, the other endemic cactus genus in the archipel-
ago, which Britton and Rose also described the same year as
Brachycereus. In fact, Brachycereus does not occur on Santa
Maria. Curt Backeberg correctly discerned that C. nesioticus
is Brachycereus and questioned whether C. thouarsii be-
longed in the same genus; Backeberg (1958-1962, 2: 912)
subsequently correctly placed the latter in Jasminocereus.
Brachycereus (type, C. nesioticus - B. nesioticus) is a genus of
but a single species, flowering during the day in late winter
and early spring.

I have observed Brachycereus on several islands of the
Galapagos archipelago, once in flower but without fruits. It
occurs on sharp, coarse aa lava as well as on ropy pahoehoe
lava. Few other plants survive in this challenging habitat.
Studies are needed to determine more about the reproduc-
tive behavior and other ecological aspects of the cactus. Rob-
ert Wallace (pers. comm.) has determined by DNA sequenc-
ing that Brachycereus is most closely related to Jasminocereus,
the other Galapagos endemic. These two cacti, in turn, seem
to be mostly closely related to Armatocereus, which occurs
on the coasts of Ecuador and Peru.

Brachycereus Britton & Rose 1920
Subfamily Cactoideae, tribe Trichocereeae.

Brachycereus nesioticus (K. Schumann) Backeberg 1935
Cereus nesioticus K. Schumann 1902

Plants with numerous stems, forming dense clusters 40-60
cm (16–24 in) high to 2 m (6.6 ft) wide. Stems more or less
erect, cylindrical, 10-50 cm (3.9-20 in) high, 3-5 cm (1.2-2
in) in diameter, densely covered by spines. Ribs 16-22, low.
Spines about 40, unequal, yellowish, becoming dark at ma-
turity, radiating, stiff to somewhat flexible, 0.5-5 cm (0.2-2
in) long. Flowers open during the day, narrow funnelform,
creamy white, 6–11 cm (2.4-4.3 in) long, 2-5.5 cm (0.8-2.2
in) in diameter; pericarpels with numerous spiny areoles and
small scales. Fruits dark, fleshy at maturity, 1.5-3.5 cm (0.6-
1.4 in) long, 1-1.4 cm (0.4-0.6 in) in diameter, covered with
yellow spines; perianth parts persistent. Seeds brownish
black, rounded to ellipsoidal, 1-1.5 mm long. Distribution:
barren lava flows in the xeric zone at sea level (Anderson and
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Walkington 1971) on Bartolome (Bartholomew), Fernand-
ina (Narborough), Genovesa (Tower), Isabela (Albemarle),
Pinta (Abingdon), and San Salvador (James or Santiago) Is-
lands in the Galapagos archipelago. Brachycereus nesioticus is
not listed in Appendix I of CITES though the Ecuadoran gov-
ernment essentially prohibits any collecting of plants in the
Galapagos Islands, which have been designated a national
park. The plant is almost unknown in cultivation for it is not
only difficult to obtain seeds or plants, but practically the
only success in propagation has been by grafting.

.
Disagreement and, at times, confusion seem to be typical in
the history of Brazilian members of the tribe Cereeae. Bra-
silicereus was described by Curt Backeberg in 1938 with a
single species (type, Cereus phaeacanthus - B. phaeacanthus).
In 1949 he and Otto Voll added a second, B. markgrafii. Re-
searchers have disagreed whether Backeberg's genus should
be accepted or the two species placed in other genera. The
International Cactaceae Systematics Group (Hunt and Tay-
lor 1986) initially placed Brasilicereus in Monvillea, largely
for practical reasons until its relationship to Cereus was bet-
ter understood. Pierre Braun (1988), on the other hand, felt
it more appropriate to include Brasilicereus in Cereus as a
subgenus, distinguished from other species of Cereus by the

very short, reduced, scaly flowers. Nigel Taylor and Daniela
Zappi (1989) disagreed, feeling that Brasilicereus had few fea-
tures in common with Cereus. They presented evidence of
several distinguishing features observed by themselves and
Wilhelm Barthlott, and the International Cactaceae System-
atics Group supported its recognition as a distinct genus
(Hunt and Taylor 1990).

The name Brasilicereus means Brazilian cereus. The two
species are characterized as having bat-pollinated, short, re-
duced, scaly flowers with the stamens inserted in two groups,
including a throat circle. The pericarpels are small and lon-
gitudinally compressed, the pollen grains have 12-15 slitlike
apertures, and fruits are indehiscent and dull colored.

Brasilicereus Backeberg 1938
Subfamily Cactoideae, tribe Cereeae. Plants shrubby, upright to

sometimes leaning, rarely branching, 1-4 m (3.3-13 ft) high. Stems
slender, to 2.5 cm (1 in) in diameter. Ribs 8-13, flat or narrow. Areoles
with gray or white wool. Spines brittle, needle-like, whitish to grayish
brown. Central spines 1-4, to 4 cm (1.6 in) long. Radial spines 10-18,
0.6-1.5 cm (0.2-0.6 in) long. Flowers open at night, short tubularto
bell shaped; pericarpels and floral tubes with conspicuous fleshy
scales, but areoles naked; floral tubes short, stout, sometimes curved;
perianth parts widely spreading; throat circle of stamens present.
Fruits ovoid to pear shaped, green to purple, indehiscent; floral re-
mains persistent. Distribution: eastern Brazil.

Brachycereus nesioticus

Brasilicereus
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Bmsilicereus markgrafii Backeberg & Voll 1949
Cereus markgrafii (Backeberg & Voll) P. J. Braun 1988

Plants unbranched, to 1.5 m (4.9 ft) high. Stems grayish
green, to 2.5 cm (1 in) in diameter. Ribs usually 13. Areoles
with gray wool. Central spine one, sometimes as many as 4,
to 4 cm (1.6 in) long. Radial spines 12-18, obliquely protrud-
ing, 0.6-1 cm (0.2-0.4 in) long. Flowers bell shaped to fim-
nelform, pale greenish white, to 6 cm (2.4 in) long and 5 cm
(2 in) in diameter. Distribution: Minas Gerais, Brazil.

Brasilicereus phaeacanthus (Gurke) Backeberg 1941
Cereus phaeacantus Gurke 1908, Cephalocereus phaeacanthus

(Gurke) Britton & Rose 1920, Pilocereus phaeacanthus (Gurke)

Backeberg 1935

Brasilicereus breviflorus F. Ritter 1979,B. phaeacanthus subsp. brevi-

florus (F. Ritter) P. J. Braun & Esteves 1995

Plants usually branching basally, more or less erect but some-
times clambering, to 4 m (13 ft) high. Stems 4-9 cm (1.6-3.5

Brasilicereus
phaeacanthus,

photograph by

Brasiliopuntia brasiliensis

in) in diameter. Ribs 8-13, low, narrow. Areoles with whitish
wool. Central spines 1-3, yellowish brown, to 3 cm (1.2 in)
long. Radial spines 10-12, yellowish, 1-1.5 cm (0.4-0.6 in)
long. Flowers white, to 6.5 cm (2.6 in) long and 6 cm (2.4 in)
in diameter; floral tubes bent slightly upward. Fruits some-
what tuberculate, to 1.5 cm (0.6 in) in diameter. Distribu-
tion: central to southern Bahia, Brazil.

Brasiliopuntia
Brasiliopuntia is one of several groups formerly included in
Opuntia that have now been accepted as distinct genera. Re-
searchers have long recognized that cacti included in Brasil-
iopuntia differ significantly from other members of the sub-
family Opuntioideae. Studies by Steven Dickie and Robert
Wallace (2001), Wallace and Dickie (2001), and Wolfgang
Stuppy (2001) strongly support separation of Brasiliopuntia.

Brasiliopuntia was described in 1898 by Karl Schumann as
a subgenus of Opuntia. Alwin Berger raised it to the level of
genus in 1926, the name referring to the main region where
the cactus occurs and meaning Brazilian opuntia. Brasilio-
puntia is a genus of one species (type, Cactus brasiliensis = B.
brasiliensis). It has a distinctive growth pattern in that it pro-
duces dimorphic shoots, and its flowers produce a ring of
hairlike staminodes between the perianth parts and the sta-
mens. The pollen is also unique within the subfamily. Five
species have been described but their distinguishing charac-
teristics are mainly variations in shape and color of the fruits,
hardly justification for recognition at the rank of species.

Brasiliopuntia (K. Schumann) A. Berger 1926

Opuntia subg. Brasiliopuntia K. Schumann 1898

Subfamily Opuntioideae.

Brasiliopuntia brasiliensis (Wildenow) A. Berger 1926
Cactus brasiliensis Willdenow 1814, Opuntia brasiliensis (Willdenow)

Haworth 1819

Opuntia bahiensis Britton & Rose 1919, Brasiliopuntia bahiensis (Brit-

ton & Rose) A. Berger 1926

Opuntia schulzii A. Castellanos & Lelong 1944, Brasiliopuntia schulzii

(A. Castellanos & Lelong) Backeberg 1958

Brasiliopuntia neoargentina Backeberg 1957

Brasiliopuntia subacarpa Rizzini & A. Mattos 1986, Opuntia brasilien-

sis subsp. subacarpa (Rizzini & A. Mattos) P. J. Braun & Esteves

1995

Plants treelike, erect, tapering, to 20 m (66 ft) or more high
and 35 cm (14 in) in diameter with well-formed trunks bear-
ing spine clusters. Stem segments of two types. Intermedi-
ate segments cylindrical, 20-100 cm (7.9-39 in) long. Ulti-

U r s  E g g l i



mate segments rhomboid to ovate, irregular in outline, nar-
row basally, bright to dark green, producing thin, deciduous,
leaflike shoots or cladodes. Leaves small, fleshy, ovoid, bright
green, early deciduous. Areoles with white hairs, producing
brown glochids later. Spines 1-3 or absent, thin, reddish, to
15 mm (0.6 in) long. Flowers borne near the tips of terminal
stem segments or from the pericarpels of old flowers, open
during the day, yellow, to 6 cm (2.4 in) long; hairlike stamin-
odes present between perianth parts and stamens. Fruits glo-
bose to pear shaped to oblong, fleshy, yellow, orange-red, red,
or purple, 3-4 cm (1.2-1.6 in) in diameter, with areoles bear-
ing distinct clusters of dark brown glochids. Seeds one to five
per fruit, very large, 6.5-10 mm (0.3-0.4 in) in diameter,
thick, disklike, laterally compressed; funicular envelope
strongly woolly; funicular girdle prominent; perisperm re-
duced. Distribution: widespread in South America, occur-
ring in Brazil, Paraguay, eastern Bolivia, Peru, and northern
Argentina, becoming naturalized in several places, includ-
ing Florida.

Browningia

My first glimpse of Browningia candelaris was on the out-
skirts of Arequipa, Peru, but the plants were inaccessible.
Some days later we visited another site near Lima and I had
the opportunity to examine closely this remarkable cactus.
Of the species in the genus, B. candelaris is in many ways the
most spectacular, developing into large candelabra-like trees
with heavily spined trunks but completely spineless upper
branches.

Browningia (type, B. candelaris) was named for a single
species by Nathaniel Britton and Joseph Rose in 1920, hon-
oring W. E. Browning, who was director of the Instituto In-
gles in Santiago, Chile. There has been much dispute about
the boundaries of the genus. Arthur Gibson (1992) believes
that, based on anatomical data, the four species often in-
cluded in Gymnanthocereus form a distinct group and should
be recognized as a separate genus. However, the International
Cactaceae Systematics Group and other researchers gener-
ally agree that Browningia contains 11 species, which at one
time or another have been included in Azureocereus, Castel-
lanosia, Gymnanthocereus, and Gymnocereus. Some also
placed Rauhocereus riosaniensis in Browningia as well, but
Rauhocereus is now recognized as a separate genus.

Browningia is characterized as having reproductive stems
less spiny than the juvenile ones, and flowers open at night
and with nearly naked pericarpels and floral tubes. The cacti
flower in summer. Browningia is not common in cultiva-
tion.
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Browningia Britton & Rose 1920
Gymnanthocereus Backeberg 1937
Azureocereus Akers & H. Johnson 1949
Castellanosia Cardenas 1951
Gymnocereus Backeberg 1959

Subfamily Cactoideae, tribe Browningieae. Plants shrubby ortree-
like, usually columnar, branched, often with well-formed trunks, to 10
m (33 ft) high. Stems cylindrical, to 50 cm (20 in) in diameter. Ribs
usually numerous, low. Areoles large; vegetative areoles heavily spined;
reproductive areoles usually with few or no spines. Flowers open at
night, tubular to funnelform with perianth parts spreading, white to
purplish red, with overlapping and conspicuous scales; areoles of
pericarpels and floral tubes naked or nearly so; floral tubes curving
slightly. Fruits variable, usually small. Seeds diverse. Distribution: Bo-
livia, northern Chile, and Peru.

Browningia albiceps F. Ritter 1981

Plants treelike, 4-5 m (13-16 ft) high, often with trunks to 2
m (6.6 ft) high. Stems 8-10 cm (3.1-3.9 in) in diameter. Ribs
about 17, 12-15 mm (0.5-0.6 in) high, with notched mar-
gins. Areoles round, white, 7-10 mm (0.3-0.4 in) apart.
Spines on young stems awl shaped to thickly needle-like.
Spines of older stems 12-20, much reduced, bristle-like, yel-
lowish, 5-20 mm (0.2-0.8 in) long. Flowers, fruits, seeds not
known. Distribution: Cajamarca, Peru.

Browningia altissima (F. Ritter) Buxbaum 1965
Gymnanthocereus altissimus F. Ritter 1959, Gymnocereus altissimus

(F. Ritter) Backeberg 1962

Plants treelike, 5-10 m (16-33 ft) high with well-developed
trunks. Stems cylindrical, with 7-8 ribs. Central spine usually
one, pointing downward, 2-6 cm (0.8-2.4 in) long. Radial
spines 5-6, pointing outward, 0.5-1 cm (0.2-0.4 in) long.
Flowers greenish white, 5-6 cm (2-2.4 in) long, with crowded,
broad scales. Fruits green, elongated, juicy. Distribution: near
Maranon, Peru.

Browningia amstutziae (Rauh & Backeberg) Hutchison ex
Krainz 1965

Gymnocereus amstutziae Rauh and Backeberg 1957

Plants treelike, to 5 m (16 ft) high. Stems grayish to dirty
green, 5-6 cm (2-2.4 in) in diameter. Ribs about 11. Areoles
brown, close set. Spines as many as 15, bristle-like, brittle,
brown, becoming gray or black with age. Central spines 6,
barely differentiated as such, pointing downward, to 4.5 cm
(1.8 in) long. Radial spines 8-10, bristly, flexible, brownish,
becoming gray or black with age. Flowers opening widely,
cream to white, to 4.5 cm (1.8 in) long and in diameter. Dis-
tribution: Rio Paucartambo, Peru.
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Browningia altissima

Browningia caineana (Cardenas) D. R. Hunt 1991
Castellanosia caineana Cardenas 1951

Plants treelike, branching only basally, to 6 m (20 ft) high.
Stems long cylindrical, clearly jointed, somewhat flexible,
gray-green, tapering slightly, 30-40 cm (12-16 in) long, 8-11
cm (3.1-4.3 in) in diameter. Ribs 9, divided by deep con-
strictions into sections. Areoles gray, round, to 3 cm (1.2 in)
apart. Spines of vegetative stems brown. Central spines 3-4,
4-7 cm (1.6-2.8 in) long. Radial spines 15-16, 0.8-4 cm
(0.3-1.6 in) long. Spines of flowering stems about 25, form-
ing tufts of white to brown bristles, 1-4 cm (0.4-1.6 in) long.
Flowers purplish red, 3-5 cm (1.2-2 in) long, with broad,
overlapping scales. Fruits globose, greenish yellow, to 3 cm
(1.2 in) long. Distribution: lowland Bolivia, possibly also in
Paraguay.

Browningia candelaris Britton &Rose 1920
Browningia icaensis F. Ritter 1981

Plants treelike, producing crowns of several thick, nearly
spineless branches, to 6 m (20 ft) high with large trunks, un-
branched, heavily spined, to 50 cm (20 in) in diameter. Stems
cylindrical, often curving downward, nearly spineless when
mature. Ribs about 50, bearing close-set areoles. Spines
20-50 on trunks, straight, brown, 6-15 cm (2.4-5.9 in) long.
Spines few or absent on juvenile stems, yellowish brown, very
thin, brownish black, to 1.3 cm (0.5 in) long. Flowering
branches spineless or with only a few bristles. Flowers tubu-
lar, white, 8-12 cm (3.1-4.7 in) long. Fruits fleshy, yellow,
edible, to 7 cm (2.8 in) long. Distribution: northern Chile

Browningia caineana, photograph by
Jean-Marie Solichon

Browningia chlorocarpa, photograph by Jean-
Marie Solichon Browningia hertlingiana



and southern Peru. There is concern regarding the conser-
vation status of Browningia candelaris in some localities.
Heavy grazing apparently has eliminated all seedlings, seri-
ously threatening long-term viability of the populations.

Browningia chlorocarpa (Kunth) W. T. Marshall 1945
Cactus chlorocarpus Kunth 1823, Cereus chlorocarpus (Kunth) A. P. de

Candolle 1828, Gymnanthocereus chlorocarpus (Kunth) Backeberg

1937, Seticereus chlorocarpus (Kunth) Backeberg 1959

Plants treelike, branching to form fairly dense crowns, to 1.5
m (4.9 ft) or more high with short trunks. Stems dull green,
branching freely. Ribs 9-10, forming low tubercles. Areoles
brownish. Spines brownish to blackish, becoming gray with
age. Central spines 1-4, unequal, awl shaped, straight, stiff, to
5 cm (2 in) long. Radial spines 8-10, radiating, to 1 cm (0.4
in) long. Flowers reddish orange. Distribution: near Huanca-
bamba, northern Peru. Browningia chlorocarpa is poorly
known.

Browningia columnaris F. Ritter 1981

Plants solitary, columnar, branching little, blue-green, 3-5
m (9.8-16 ft) high, 8-10 cm (3.1-3.9 in) in diameter. Ribs
13-19, notched, 12-18 mm (0.5-0.7 in) high. Areoles oval
to round, 10-25 mm (0.4-1 in) apart. Spines brown to gray-
ish brown. Central spines 4, forming a cross, strongly awl
shaped, 3-6 cm (1.2-2.4 in) long. Radial spines about 12,
awl shaped, to 4 cm (1.6 in) long. Flowers not known. Fruits
globose, indehiscent. Distribution: Rio Pampas, Ayacucho,
Peru.

Browningia hertlingiana (Backeberg) F. Buxbaum 1965
Clistanthocereus hertlingianus Backeberg 1937, Azureocereus hertlin-

gianus (Backeberg) Backeberg 1956

Azureocereus nobilis Akers 1949

Plants treelike, columnar, 5-8 m (16-26 ft) high with trunks
about 1 m (3.3 ft) high from which several stems arise. Stems
pale blue-green, unbranched, erect, to 30 cm (12 in) in diam-
eter. Ribs 18 or more, tuberculate. Areoles somewhat sunken.
Spines of juvenile stems yellowish gray; central spines 1-3,
stout, to 8 cm (3.1 in) long; radial spines as many as 4-6.
Spines of flowering stems as many as 30, flexible, yellowish,
bristle-like. Flowers white, to 5 cm (2 in) in diameter. Fruits
dry, 2.5 cm (1 in) in diameter. Distribution: Mantaro Valley,
southern Peru.

Browningia microsperma (Werdermann & Backeberg)
W. T. Marshall 1947

Cereus microspermus Werdermann & Backeberg 1931, Gymnantho-

cereus microspermus (Werdermann & Backeberg) Backeberg 1937,
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Trichocereus microspermus (Werdermann & Backeberg) Borg 1937,

Gymnocereus microspermus (Werdermann & Backeberg) Backe-

berg 1959

Plants treelike, 4-7 m (13-23 ft) high, with upright branches
arising from trunks to 30 cm (12 in) in diameter. Stems not
jointed, erect, gray-green. Ribs 12-20, rounded. Spines 30 or
more, yellowish or reddish brown, pointing downward, to
1.2 cm (0.5 in) long; some areoles bear single long spines.
Flowers white, to 6 cm (2.4 in) long and in diameter. Fruits
green, 5-6 cm (2-2 A in) in diameter. Distribution: northern
Peru.

Browningia pilleifera (F. Ritter) Hutchison 1968
Gymnanthocereus pilleifera F. Ritter 1966

Gymnanthocereus macracanthus F. Ritter 1981

Plants treelike, much branched, 3-4 m (9.8-13 ft) high. Ribs
7-9, triangular or rounded, with areoles becoming confluent

Browningia candelaris, also illustrated on page 76; photograph by James
Mauseth
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on older stems. Spines present on juvenile stems, becoming
gray. Central spines 0-3, to 50 mm (2 in) long. Radial spines
0-3,1-5 mm long. Spines absent on mature stems. Flowers
white, covered with dry scales, 3.2-3.5 cm (1.3-1.4 in) long.
Fruits club shaped, green, to 2 cm (0.8 in) in diameter. Dis-
tribution: Balsas, along the Maranon, Peru.

Browningia viridis (Rauh &Backeberg) F. Buxbaum 1965
Azureocereus viridis Rauh & Backeberg 1957

Plants treelike, candelabra-like with several erect branches, to
10 m (33 ft) high with distinct trunks. Stems green, to 8 cm
(3.1 in) in diameter. Ribs 18 or more, thickened around the
areoles, sometimes becoming tuberculate. Spines 10-20, yel-
low with dark tips, to 7 cm (2.8 in) long. Flowers white, to 5
cm (2 in) in diameter. Distribution: Apurimac Valley, Peru.
Browningia viridis appears to be closely related to B. hertlin-
giana.

Browningia viridis, photograph by Jean-Marie Solichon

Browningia pilleifera



Calymmanthium
Calymmanthium is a poorly known cactus that had often
been placed in the tribe Browningieae, but DNA sequence
studies by Robert Wallace (pers. comm.) show that it stands
alone, without definite affinity to any other group of cereoid
cacti. In fact, Calymmanthium seems to be basal to the entire
subfamily Cactoideae; it is therefore placed in its own tribe,
the Calymmantheae.

Friedrich Ritter discovered this unusual, arboreal cactus
while exploring in northern Peru in 1954. He described Ca-
lymmanthium (type, C. substerile) for the single species in
1962; few plants are found in collections or botanic gardens.
The most unusual feature of Calymmanthium is that the
flower buds first look like small vegetative shoots. From these
shoots arise the flowers, which are concealed during much of
their development. The base of the flower thus appears to be
hooded or covered. The name Calymmanthium is the Greek
equivalent of the German Kappenblute, hooded flower. The
plants bloom at night in summer.

Calymmanthium F. Ritter 1962
Subfamily Cactoideae, tribe Calymmantheae.

Calymmanthium substerile E Ritter 1962
Calymmanthium fertile F. Ritter 1981

Plants shrubby or arboreal, forming many, more or less up-
right branches, to 8 m (26 ft) high. Stems segmented, pale
green, to 1 m (3.3 ft) long, 4-12 cm (1.6-4.7 in) in diameter.
Ribs 3-4, thin and winglike, conspicuously notched or tu-
berculate. Areoles very evident, 3-6 mm (to 0.2 in) in diam-
eter. Spines straight, stiff, whitish, sharp. Central spines 1-6,
strong, 1-5 cm (0.4-2 in) long. Radial spines 3-8, more or

Calymmanthium substerile, photograph by Jean-Marie Solichon

Carnegiea 137

less erect, 0.5-1 cm (0.2-0.4 in) long. Flowers narrowly tu-
bular to bell shaped, white with reddish brown outer peri-
anth parts, 9.5-11 cm (3.7-4.3 in) long, 3-5 cm (1.2-2 in) in
diameter; the receptacle tube partially covering the perianth
while in bud; pericarpels and receptacle tubes with small
scales and woolly areoles; perianth parts spreading above the
tubes. Fruits fleshy, indehiscent, four- or five-angled, light
green, with few or no areoles. Distribution: Andes in Jaen
province, Cajamarca, Peru, the type locality stated as near
Huancabamba.

Carnegiea
The spectacular stands of the giant saguaro in many parts of
Arizona have been the subject of countless photographs and
essays. I thoroughly enjoy looking out my window at the
Desert Botanical Garden and seeing several handsome sa-
guaros. Indeed, Carnegiea is one of the most popular cacti,
not only in greenhouse collections but also in desert land-
scaping and outdoor gardens. The cactus has also been ex-
tensively studied with regard to ecology, growth dynamics,
and reproduction.

George Engelmann had the privilege of first describing
the saguaro in 1848, from collections made during the bound-
ary survey led by William H. Emory, during which many new
cacti were found. Engelmann named it Cereus giganteus.
Sixty years later Nathaniel Britton and Joseph Rose described
a new genus for the saguaro, Carnegiea (type, Cereus gigan-
teus = Carnegiea gigantea), the name honoring the great phi-
lanthropist, Andrew Carnegie. Most botanists, with the ex-
ception of Lyman Benson (1982), have followed Britton and
Rose, accepting it as a distinct genus of one species. The In-
ternational Cactaceae Systematics Group agonized over what
to do with Carnegiea and those plants closely related to it.
Studies by Arthur Gibson and Karl Horak (1978) show that
Carnegiea is closely related to Neobuxbaumia, so in its first
consensus publication (Hunt and Taylor 1986) the group ten-
tatively placed 12 species from probable closely related gen-
era in Carnegiea. However, Gibson and others felt that it
would be best to retain the two genera, which the group has
done in succeeding treatments (Hunt and Taylor 1990).

Carnegiea gigantea continues to be of importance to Na-
tive Americans (see Chapter 2, under Saguaro, Cacti as Med-
icine, and Other Uses of Cacti). It flowers in late spring with
the flowers open both day and night, pollinated by birds,
bees, and bats.

Carnegiea Britton & Rose 1908
Subfamily Cactoideae, tribe Pachycereeae.
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Carnegiea gigantea, also illustrated on pages 1,25, and 74; fruits illus-
trated on page 50

Carnegiea gigantea (Engelmann) Britton & Rose 1908
SAGUARO OR SAHUARO, AND GIANT CACTUS, SAGE OF THE DESERT

Cereus giganteus Engelmann 1848, Pilocereus giganteus (Engelmann)
Rumpler 1885

Plants large, treelike, columnar, branching well above the
ground, to 16 m (52 ft) high. Stems green, cylindrical, 30-75
cm (12-30 in) in diameter. Ribs 12-30, vertical, prominent.
Areoles numerous, closely spaced. Spines 15-30, in dense

clusters along the ribs, gray to blackish, diverging, straight,
2.5-3.8 cm (1—1.5 in) long. Flowers borne just below the
stem tips, open during the day and night, funnelform to bell
shaped, white, 8.5-12.5 cm (3.3-4.9 in) long, 5-6 cm (2-2.4
in) in diameter; pericarpels and floral tubes long, covered
with many distinct scales, extending down and clasping, and
felted areoles. Fruits obovoid, red, fleshy at maturity, edible,
5-7.5 cm (2-3 in) long, 2.5–4.4 cm (1-1.7 in) in diameter,
with scales, dehiscent along three or four vertical lines, ex-
posing the red interior. Seeds black, 2 mm long, obovoid.
Distribution: Sonoran Desert, primarily in Arizona and in
southern California just west of the Colorado River, south
into Sonora, Mexico, at elevations of 180-1350 m (590-4430
ft). Carnegiea gigantea is not listed as endangered or threat-
ened, but Arizona has strict regulations regarding the har-
vesting or selling of saguaros. Permits must be obtained from
the state, even for salvage operations. Urban development
near Phoenix and Tucson has affected populations of C. gi-
gantea gravely, but developers are now required to salvage or
protect saguaros that may be threatened by their operations.

Cephalocereus
The columnar cacti of Mexico have confounded botanists
for years, and their nomenclature is confusing with numer-
ous names. Nathaniel Britton and Joseph Rose (1919-1923,
2: 25-60) listed 48 species of Cephalocereus, from through-
out the Western Hemisphere. The first major attempt to de-
termine the more natural affinities of the columnar cacti was
that of Franz Buxbaum (1958), who described the tribe Pa-
chycereeae and placed in it Carnegiea, Cephalocereus, Le-
maireocereus, Mitrocereus, Neobuxbaumia, and Pachycereus,
a strictly North American group. Only 3 years later however,
Buxbaum (1961) added another seven genera to the tribe,
which he then subdivided into five subtribes. Many people
followed Buxbaum's classification until the major work of
Arthur Gibson and Karl Horak. Their detailed studies of the
chemistry and anatomy of the columnar Mexican cacti have
resulted in several major changes from the Buxbaum system.
Although they commented that "Cephalocereus and its nu-
merous segregate genera is still a major unresolved system-
atic problem" (Gibson and Horak 1978, 1044), they none-
theless provided important data for others to use.

The International Cactaceae Systematics Group has also
struggled with the placement of species within Cephalocereus.
In its first consensus attempt (Hunt and Taylor 1986), Ceph-
alocereus was listed as a single-species genus closely allied to
Carnegiea, the latter including Haseltonia and Neobux-
baumia. The second publication of the group (Hunt and Tay-



lor 1990) modified the arrangement of related groups so that
Cephalocereus included parts of Haseltonia and Pilocereus,
with Carnegiea including Neobuxbaumia and Neodawsonia.
Wilhelm Barthlott and David Hunt's treatment of Cactaceae
in The Families and Genera of Vascular Plants represented a
further step in the group's efforts to understand the Mexican
columnar cacti; in 1993 Cephalocereus contained part of
Haseltonia, Neodawsonia, and Pilocereus, with Neobuxbaumia
recognized as a distinct genus. The treatment here follows
this latest conclusion of the International Cactaceae System-
atics Group, which must still be considered unsettled.

Cephalocereus (type, Cactus senilis — Cephalocereus senilis)
was described by Ludwig Pfeiffer in 1838, the name derived
from the Greek cephale, head, thus headed cereus, referring to
the hairy pseudocephalium. A pseudocephalium differs from
a true cephalium in bearing flowers only laterally, with the
ribs still visible, and the floral areoles covered by long hairs
(Gibson and Nobel 1986, 116). Five species of night- and
summer-flowering columnar cacti are included in the genus.

Cephalocereus Pfeiffer 1838
Pilocereus Lemaire 1839, illegitimate name
Haseltonia Backeberg 1949
Neodawsonia Backeberg 1949

Subfamily Cactoideae, tribe Pachycereeae. Plants columnar, erect,
branched or unbranched, 10-12 m (33-39 ft) high. Stems to 40 cm
(16 in) in diameter, light green, becoming gray with age, often nearly
obscured near the tips by dense spines. Ribs vertical, 12-30 or more.
Areoles close set, dimorphic. Central spines as many as 5, yellowish
to gray, to 4 cm (1.6 in) long. Radial spines numerous, bristle- or hair-
like, white, usually densely covering the stem. Flowers produced by
pseudocephalia of varying types, unarmed, of medium size, open at
night, tubularto bell shaped; pericarpels and floral tubes with small
scales; areoles with wool and short hairs. Fruits ovoid, with small
scales and wool; perianth parts persistent. Seeds pear shaped,
smooth, black. Distribution: southern Mexico in Puebla, Oaxaca, Hi-
dalgo, Chiapas, and Guanajuato, often forming dense, spectacular
forests.

Cephalocereus apicephalium E. Y. Dawson 1948
Neodawsonia apicephalium (E. Y. Dawson) Backeberg 1949
Neodawsonia guiengolensis Bravo 1956
Neodawsonia nana Bravo 1956

Plants with some basal branching, occasionally from above
as well, 1-3 m (3.3-9.8 ft) high. Stems gray-green, to 7 cm
(2.8 in) in diameter. Ribs 22-25, narrow. Central spines 1-4,
expanded at their base, directed downward, reddish yellow to
black, 2-4 cm (0.8-1.6 in) long. Radial spines 9-12, very
slender, gray to white, 1.5-1.8 cm (0.6-0.7 in) long. Pseudo-
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cephalia apical, covered with long, wrinkled, woolly hairs to
5 cm (2 in) long; with pseudocephalia from previous years
persisting as woolly rings below the new year's growth for
several years. Flowers narrowly bell shaped, rose with a yel-
lowish tint, 5-6 cm (2-2.4 in) long, to 3 cm (1.2 in) in di-
ameter; pericarpels with small, triangular, white scales. Dis-
tribution: limestone cliffs in Oaxaca, Mexico.

Cephalocereus columna-trajani (Karwinsky ex Pfeiffer)
K. Schumann 1894

CARDON BLANCO

Cereus columna-trajani Karwinsky ex Pfeiffer 1837, Pilocereus
columna-trajani (Karwinsky ex Pfeiffer) Lemaire 1839, Pachycereus
columna-trajani (Karwinsky ex Pfeiffer) Britton & Rose 1909, Hasel-
tonia columna-trajani (Karwinsky ex Pfeiffer) Backeberg 1960

Pilocereus hoppenstedtii F. A. C. Weber 1864, Cephalocereus hoppen-
stedtii (F. A. C. Weber) K. Schumann 1894, Cereus hoppenstedtii
(F. A. C. Weber) Berger 1905, Haseltonia hoppenstedtii (F. A. C.
Weber) Backeberg 1949

Plants erect, unbranched, 6-10 m (20-33 ft) high. Stems
green, to 40 cm (16 in) in diameter. Ribs 16-26, almost di-
vided into tubercles by cross-furrows. Areoles white, those
near the stem tips with abundant white silky hairs. Central
spines 5-8, downward pointing, stiff, grayish, to 8 cm (3.1
in) long. Radial spines 14-18, white, to 1 cm (0.4 in) long.
Pseudocephalia clearly lateral, usually facing north, narrow,
2-3 m (6.6-9.8 ft) long and extending to the stem tips, cov-
ered with yellowish woolly hairs 4-6 cm (1.6-2.4 in) long.
Flowers tubular to bell shaped, white to pale yellow, aro-

Cephalocereus
apicephalium
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Cephalocereus columna-trajani

Cephalocereus nizandensis, photograph by Charles Glass

matic, to 7.5 cm (3 in) long and in diameter. Distribution:
dense forests in Puebla, Mexico.

Cephalocereus nizandensis (Bravo & T. MacDougall) Bux-
baum 1965

Neodawsonia nizandensis Bravo & T. MacDougall 1963

Plants erect, unbranched at first but later branching exten-
sively slightly inward, 2-3 m (6.6-9.8 ft) high. Stems cylin-
drical, bright green, constricted, 12-15 cm (4.7-5.9 in) in di-
ameter. Ribs 25-28, obtuse. Central spines about 6, directed
upward, thick, rigid, erect, yellow, to 10 mm (0.4 in) long.
Radial spines 16, very slender, flexible, whitish yellow, 15-30
mm (0.6-1.2 in) long. Pseudocephalia apical, with yellow-
ish brown silky hairs and bristles 2-3 cm (0.8-1.2 in) long.
Flowers tubular to bell shaped, rose colored, to 4 cm (1.6 in)
long; pericarpels with small acuminate, triangular scales and
flexible hairs. Distribution: Chiapas, Mexico.

Cephalocereus senilis (Haworth) Pfeiffer 1838

BUNNY CACTUS, OLD MAN CACTUS, OLD MAN OF MEXICO, VIEJO,
WHITE PERSIAN CAT CACTUS

Cactus senilis Haworth 1824, Cereus senilis (Haworth) A. P. de Can-
dolle 1828, Pilocereus senilis (Haworth) Lemaire 1839

Plants erect, branching only basally, to 15 m (49 ft) high.
Stems light green, becoming gray, to 30 cm (12 in) in diam-
eter. Ribs 20-30, low, slightly notched. Central spines 1-5,
stout, yellowish to grayish, 1-5 cm (0.4–2 in) long. Radial
spines 20-30, hairlike, white, 6-12 cm (2.4-4.7 in) long.
Pseudocephalia on one side of stem at first, later covering en-
tire apical area, with dense, white hairs. Flowers funnel
shaped, yellowish pink, 8-9 cm (3.1-3.5 in) long, 7-8 cm
(2.8-3.1 in) in diameter; pericarpels and floral tubes hairy
with few scales. Fruits obovoid, slightly scaly, 2.5-3 cm (1-1.2
in) long. Distribution: Hidalgo and Guanajuato, Mexico,
with one of the most spectacular sites being the valley of
Metztitlan.

Cephalocereus totolapensis (Bravo & T. MacDougall) Bux-
baum 1965

Neodawsonia totolapensis Bravo &T. MacDougall 1963

Plants erect, unbranched, 3-8 m (9.8-26 ft) high. Stems
gray-green, 12-15 cm (4.7-5.9 in) in diameter. Ribs as many
as 28 with blunt angles. Central spines 3-6, white with a
darker tips, 5-13 mm (0.2-0.5 in) long. Radial spines 10-13,
white, 5–13 mm (0.2-0.5 in) long. Pseudocephalia apical,
forming rings on the upper stem with intervening annual
growth, with long, fine, yellowish, silky hairs to 2.5 cm (1 in)
long, often bunching into balls, and some bristly spines to 3
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cm (1.2 in) long. Flowers tubular to bell shaped, rose with a
yellowish tint, to 3.5 cm (1.4 in) long; pericarpels and floral
tubes with small scales and long white hairs. Fruits globose,
2.5-3 cm (1-1.2 in) in diameter, with scales, white wool, and
small spines. Distribution: southeastern Oaxaca, Mexico, in
tropical deciduous forest.

Cephalocleistocactus
Friedrich Ritter described Cephalodeistocactus in 1959, be-
lieving C. chrysocephalus, the type, distinct from the closely
related Cleistocactus. Curt Backeberg later added three spe-
cies to the genus, but their status remains unclear. The Inter-
national Cactaceae Systematics Group has had few data with
which to work in determining the status of Cephalodeisto-
cactus. Initially, it was placed in Cleistocactus (Hunt and Tay-
lor 1986,1990), but the group later decided that Cephalodeis-
tocactus should be "provisionally accepted" (Hunt 1999c).

Cephalocleistocactus chrysocephalus 141

Some doubts still exist among some members of the group.
Roy Mottram (pers. comm.), for example, suspects that it
maybe a hybrid, Cleistocactus x Espostoa. Further research is
certainly necessary.

Ritter (1959) noted in a table that Cephalodeistocactus dif-
fers from Cleistocactus in several ways, the most evident
being that Cephalodeistocactus has a cephalium whereas
Cleistocactus does not, hence the name, meaning cephalium-
bearing Cleistocactus. The cephalia of Cephalodeistocactus
bear radially symmetrical flowers, open during the day. Rit-
ter noted other distinguishing features of ribs, growing tips,
and flower structure.

Cephalodeistocactus F. Ritter 1959
Subfamily Cactoideae, tribe Trichocereeae.

Cephalodeistocactus chrysocephalus F. Ritter 1959

Plants shrubby, branching basally, to 5 m (16 ft) high. Stems
dark green, slender, sometimes bending over, 3-5 cm (1.2-2
in) in diameter. Ribs 11-14, to 5 mm high with V-shaped fur-
rows. Areoles 2-3 mm in diameter. Central spines about 6,
yellowish, 0.7-3 cm (0.3-1.2 in) long. Radial spines about
15, fine, straight, to 0.7 cm (0.3 in) long. Cephalia borne lat-
erally at first, later encircling the stem tips, to 1 m (3.3 ft)
long, 3-4 cm (1.2-1.6 in) wide, with yellowish flexible to
bristly spines 3-4 cm (1.2-1.6 in) long. Flowers tubular, yel-
low to red, to 5 cm (2 in) long. Fruits reddish, to 2 cm (0.8 in)
long and 3 cm (1.2 in) in diameter. Seeds small, glossy black.
Distribution: near Inquisivi, La Paz, Bolivia.

Cephalodeistocactus
chrysocephalus,
photograph by Urs Eggli
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Cereus
There is little doubt that Cereus is one of the least understood
genera of the tribe Cereeae, perhaps of the entire cactus fam-
ily. Cereus is one of the oldest names among cacti, having
been described by Philip Miller in 1754. Apparently, the
name originates in a book by Tabernaemontanus published
in 1625 (Britton and Rose 1919-1923,2:3). The name of the
genus is from the Latin cereus, waxy, or wax taper or candle,
and refers to the candle-like form of what is now known as
Cereus hexagonus.

The matter of the typification of Cereus has long been dis-
puted. Nathaniel Britton and Joseph Rose (1909,414) desig-
nated C. peruvianus (Linnaeus) P. Miller as the lectotype, but
that is not permissible because the basis for that name, Cac-
tus peruvianus Linnaeus 1753, appears to be based on an il-
lustration of Matthias de L'Obel's, which is not among the el-
ements cited by Miller in 1754. Rather, as discussed by Nigel
Taylor (1992), Cereus hexagonus was subsequently desig-
nated the lectotype by Britton and Rose (1919-1923, 2: 3),
and that can be accepted.

Beginning with Karl Schumann (1897-1898) Cereus in-
cluded most of the columnar cacti, but many botanists have
agreed that this large, nearly unmanageable combination of
species is artificial. Britton and Rose (1919-1923) and Alwin
Berger (1929) proceeded to divide Cereus into many genera,
but disagreements and lack of knowledge about many mem-
bers of the tribe have continued to make definition of Ce-
reus difficult. More recently, some botanists have returned
to the conservative treatment of Schumann. Lyman Benson
(1982, 539) noted, "there is insufficient information avail-
able for an adequate classification of Cereus, and the pro-
posed systems of division now existing are not satisfactory..
.. I have continued a 'wait and see' policy pending further
accumulation of information." Fortunately, much fieldwork
and additional laboratory studies have now been done, and
as a result we have a better understanding of Cereus.

The 34 species of Cereus are shrubby or treelike, often at-
taining great heights. Most stems are angled or distinctly
ribbed and have large areoles, usually bearing spines. Flowers
are large, funnelform, and open at night; the pericarpels have
a few scales or are naked.

Cereus P. Miller 1754

Piptanthocereus Riccobono 1909, in part and probably including the

type
Subpilocereus Backeberg 1938

Mirabella F. Ritter 1979

Subfamily Cactoideae, tribe Cereeae. Plants shrubby or treelike,

usually with numerous branches, often with trunks. Stems erect, as-

cending, or prostrate, sometimes segmented, strongly ribbed or an-

gled, often glaucous. Ribs 3-14, usually well developed. Areoles usu-

ally woolly, without hairs. Spines often present, needle-like, numer-

ous. Fertile zones absent (except in Cereus mortensenii). Flowers

large, open at night, funnelform, usually white; pericarpels and floral

tubes elongate, thick, naked or with a few scattered scales above.

Fruits globose to ovoid to oblong, fleshy, naked, usually red but some-

times yellow, with white, rarely pink or red, pulp, dehiscing along one

side; perianth parts or at least style persistent. Seeds large, curved

ovoid, glossy black, unevenly warty. Distribution: eastern South Amer-

ica and the Caribbean.

The four subgenera of Cereus-Cereus, Ebneria, Mirabella, and

Oblongicarpi-are discussed in detail by Taylor(1992).

Cereus adelmarii (Rizzini & A. Mattos) P. J. Braun 1988
Monvillea adelmarii Rizzini & A. Mattos 1985, Cereus phatnospermus

subsp. adelmarii (Rizzini & A. Mattos) P. J. Braun & Esteves 1997

Plants shrubby with several prostrate branches with ascend-
ing tips, always growing on termite nests. Stems green, 40-90
cm (16-35 in) long, 3-7 cm (1.2-2.8 in) in diameter. Ribs
5-6, slightly wavy, to 18 mm (0.7 in) high. Areoles with
brownish wool, 20-30 mm (0.8-1.2 in) apart. Spines brown,
straight, expanded basally. Central spine one, 13-35 mm
(0.5-1.4 in) long. Radial spines usually 5,7-30 mm (0.3-1.2
in) long, lower 3 longest. Flowers white, to 25 cm (9.8 in)
long, floral tubes narrow. Fruits globose, 3.5-5 cm (1.4-2 in)
in diameter. Distribution: Mato Grosso, Brazil.

Cereus aethiops Haworth 1830
Piptanthocereus aethiops (Haworth) F. Ritter 1980

Cereus coerulescens Salm-Dyck 1834

Cereus azureus Parmentier ex Pfeiffer 1837, Piptanthocereus azureus

(Parmentier ex Pfeiffer) Riccobono 1909

Cereus chalybaeus Otto 1846, Piptanthocereus chalybaeus (Otto) Ric-
cobono 1909

Plants shrubby, erect, more or less columnar, sometimes
prostrate, branching rarely, to 2 m (6.6 ft) high. Stems cylin-
drical, dark bluish to dark green, 2-4 cm (0.8-1.6 in) in di-
ameter. Ribs 7-8, tuberculate. Areoles often nearly black.
Central spines 2-4, black, to 20 mm (0.8 in) long. Radial
spines 9-12, gray with dark tips or black, to 10 mm (0.4 in)
long. Flowers white to pale pink, to 20 cm (7.9 in) long. Fruits
ovoid, red, to 6 cm (2.4 in) long. Distribution: northern Ar-
gentina.

Cereus albicaulis (Britton & Rose) Liitzelburg 1923
Acanthocereus albicaulis Britton & Rose 1920, Mirabella albicaulis

(Britton & Rose) F. Ritter 1979, Monvillea albicaulis (Britton & Rose)

R. Kiesling 1994
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Plants shrubby, erect at first, later arching and clambering
with few branches. Stems elongate, bluish white, four-an-
gled, 1-3 cm (0.4-1.2 in) in diameter. Ribs sharp with slightly
wavy margins. Areoles small, brown. Spines 2-6, needle-like,
brown, unequal, swollen basally, to 20 mm (0.8 in) long.
Flowers white. Distribution: Bahia, Brazil.

Cereus argentinensis Britton & Rose 1920

Plants treelike, 8-12 m (26-39 ft) high with numerous erect
branches and distinct trunks. Stems stout, curved basally but
later erect, green, 10-15 cm (3.9-5.9 in) in diameter. Ribs
4-5, thin, widely separated, 4-5 cm (1.6-2 in) high. Central
spines 1-2, to 10 cm (3.9 in) long. Radial spines 5-8, brown,
3-5 cm (1.2-2 in) long. Flowers funnelform, 17-22 cm
(6.7-8.7 in) long, without scent, white. Fruits smooth. Dis-
tribution: Chaco Central region of Argentina.

Cereus bicolor Rizzini & A. Mattos 1985

Plants shrubby, branching basally, 2-3 m (6.6-9.8 ft) high.
Stems cylindrical, blue-green, to 90 cm (35 in) long, 6-9 cm
(2.4-3.5 in) in diameter. Ribs 7-8, erect, straight, obtuse, to
25 mm (1 in) high. Areoles with whitish wool, 10–15 mm
(0.4-0.6 in) apart. Spines sharp, bicolored with dark bases
and lighter tips. Central spines 3-5, one longer than the oth-
ers, 12-45 mm (0.5-1.8 in) long. Radial spines 6-8, 4-15
mm (to 0.6 in) long. Flowers white, 18-19 cm (7.1-7.5 in)
long. Distribution: Mato Grosso, Brazil.

Cereus braunii Cardenas 1956

Plants treelike, 2-3 m (6.6-9.8 ft) high with short trunks.
Stems green, 10-20 cm (3.9-7.9 in) in diameter. Ribs 4-5,
laterally compressed, swollen around the areoles, 5-6 cm
(2-2.4 in) high. Areoles round to elliptical, brownish. Spines
5-6, needle-like, radiating, white with brown tips, 3-40 mm
(to 1.6 in) long. Flowers white, to 28 cm (11 in) long. Distri-
bution: Ballivian province, Beni, Bolivia.

Cereus cochabambensis Cardenas 1970

Plants treelike, 3-4 m (9.8-13 ft) high with many branches,
sometimes with trunks to 1 m (3.3 ft) high. Stems cylindrical,
segmented, glaucous, 8-9 cm (3.1-3.5 in) in diameter, often
tapering. Ribs about 7, acute, slightly wavy, to 2.5 cm (1 in)
high. Areoles round, whitish brown at first, later blackish.
Spines 3-4, spreading, thin, needle-like at first, later awl
shaped, 5-25 mm (0.2-1 in) long. Flowers somewhat curved,
white, sometimes with pink, 11-12 cm (4.3-4.7 in) long.
Fruits ellipsoidal, orange-yellow with dark magenta pulp,
3-5 cm (1.2-2 in) long. Distribution: El Cerado province,
Cochabamba, Bolivia.

Cereus comarapanus Cardenas 1956
Piptanthocereus comarapanus (Cardenas) F. Ritter 1980

Plants treelike, 3-4 m (9.8-13 ft) high with many branches
and distinct trunks. Stems cylindrical, glaucous green, seg-
mented, 20-80 cm (7.9-31 in) long, 15-20 cm (5.9-7.9 in) in
diameter. Ribs 6, 7-8 cm (2.8-3.1 in) high. Areoles round,
light gray. Spines 3-4, arising from the lower portion of the
areole, needle-like, directed downward, 5-20 mm (0.2-0.8
in) long. Flowers white, to 13 cm (5.1 in) long. Fruits ovoid,
dark bluish purple with magenta pulp, 8-9 cm (3.1-3.5 in)
long. Distribution: Vallegrande province, Santa Cruz, Bolivia.

Cereus albicaulis,
photograph by Urs Eggli

Cereus aethiops, photograph by Fred Kattermann
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Cereus fernambucensis Lemaire 1839
Cereus variabilis Pfeiffer 1837, misapplied, not Engelmann 1859; see

under Acanthocereus tetragonus
Cereus pemambucensis Britton & Rose 1920; note the different

spelling of Lemaire's epithet
?Cereus neotetragonus Backeberg 1960
Piptanthocereus sericiferf. Ritter 1979, Cereus sericifer (F. Ritter) P. J.

Braun 1988, C. fernambucensis subsp. sericiferf. Ritter) N. P. Tay-
lor &Zappi 1997

Plants shrubby with many branches, clambering, forming
dense clumps to 5 m (16 ft) wide. Stems cylindrical, seg-
mented, pale green, often appearing nearly white, 6-10 cm
(2.4-3.9 in) in diameter. Ribs 3-5, prominent, thick, acute,
margins wavy. Areoles large, brownish, later whitish. Spines
4-10, needle-like, yellowish brown to bright yellow, to 50
mm (2 in) long. Flowers white, to 20 cm (7.9 in) long. Fruits
narrowly oblong, purplish red with white pulp, 6-7 cm
(2.4-2.8 in) long. Distribution: coastal Brazil, possibly also
Uruguay.

Two subspecies of Cereus fernambucensis are recognized.
Subspecies fernambucensis is widespread throughout the
range of the species. Subspecies sericifer tends to have more
spines and occurs only in Rio de Janeiro, Brazil.

Cereus fricii Backeberg 1930
Cereus russelianus Salm-Dyck 1850, Pilocereus russelianus (Salm-

Dyck) Rumpler 1885, Cephalocereus russelianus (Salm-Dyck) Rose
ex L. H. Bailey 1914, Subpilocereus russelianus (Salm-Dyck) Backe-
berg 1938

Plants treelike, to 8 m (26 ft) high with many branches and
distinct trunks to 2 m (6.6 ft) long and 50 cm (20 in) in di-
ameter. Stems cylindrical, nearly erect, dark green. Ribs 4-6,
strongly notched with prominent horizontal creases. Areoles
large, 1-2 cm (0.4-0.8 in) apart, with white wool. Central
spines 3, one pointing downward, others more or less erect,
awl shaped, dark brown, becoming gray. Radial spines about
7, light brown, tapering. Flowers cream, to 9 cm (3.5 in) long.
Fruits salmon colored, to 6 cm (2.4 in) long. Distribution:
Venezuela.

Cereus haageanus (Backeberg) N. P. Taylor 1991
Monvillea haageana Backeberg 1948

Plants shrubby, much branched with stems inclined and as-
cending, to 3 m (9.8 ft) or more high. Stems narrowly cylin-
drical, blue-green, tapering toward the tips, 2-3 cm (0.8-1.2
in) in diameter. Ribs about 5, rounded, weakly tuberculate.
Areoles small, white. Spines 5-8, thin, blackish brown, to 2
mm long, lowest one to 4 mm long. Flowers white to green-
ish white, to 12 cm (4.7 in) long. Distribution: Paraguay.

Cereus hankeanus E A. C. Weber ex K. Schumann 1898
Piptanthocereus hankeanus (F. A. C. Weber ex K. Schumann) Ricco-

bono 1909

Plants treelike with several erect stems. Stems cylindrical.
Ribs 4-5, acute, notched, to 3 cm (1.2 in) high. Areoles
round, brown. Central spine one, brownish yellow, erect,
straight, to 16 mm (0.6 in) long. Radial spines 3-4, stout, yel-
lowish to brown, awl shaped, 8-12 mm (0.3-0.5 in) long.
Flowers purplish white, to 12 cm (4.7 in) long. Fruits cylin-
drical, greenish yellow with red pulp. Distribution: eastern
Bolivia.

Cereus hexagonus (Linnaeus) P. Miller 1768
BLUE CEREUS, QUEEN OF THE NIGHT

Cactus hexagonus Linnaeus 1753, not Vellozo 1829 (see Pilosocereus
arrabidae)

Cereus perlucens K. Schumann 1900
Cereus longiflorus Alexander 1939

Plants treelike, branching near the base with erect stems, to
15m (49 ft) high. Stems cylindrical, segmented, glaucous
light green, to 12 cm (4.7 in) or more in diameter. Ribs 4-7,
thin with wavy margins, 3-5 cm (1.2-2 in) high. Areoles
small. Spines absent or few on young stems, 8-10 or more
on older stems, unequal, brown, becoming lighter with age,
5-6 cm (2-2.4 in) long. Flowers white, 20-25 cm (7.9-9.8
in) long. Fruits ovoid, pale red with white or pinkish pulp,
5.5-13 cm (2.2-5.1 in) long. Distribution: Guyana, French
Guiana, Suriname, and Venezuela.

Cereus hildmannianus K. Schumann 1890
HEDGE CACTUS, QUEEN OF THE NIGHT

Cactus peruvianus Linnaeus 1753, Cereus peruvianus (Linnaeus) P.
Miller 1768, misapplied; see under C. repandus

Cereus hankeanus
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?Cereus alacriportanus Pfeiffer 1837, ?Piptanthocereus alacripor-
tanus (Pfeiffer) F. Ritter 1979

Cereus xanthocarpus K. Schumann 1903, Piptanthocereus xanthocar-
pus (K. Schumann) F. Ritter 1979, C. hildmannianus subsp. xantho-
carpus (K. Schumann) P. J. Braun & Esteves 1995

Cereus milesimus E. C. Rost 1932
Piptanthocereus bageanus F. Ritter 1979
Piptanthocereus neonesioticus F. Ritter 1979, Cereus neonesioticus

(F. Ritter) P. J. Braun 1988
Piptanthocereus uruguayensis F. Ritter 1979, not validly published;

Cereus uruguayanus R. Kiesling 1982, C. hildmannianus subsp.
uruguayanus (R. Kiesling) N. P.Taylor 1998

Plants treelike with numerous branches, to 10 m (33 ft) high
with distinct trunks. Stems cylindrical, segmented, blue-
green to dull green, often glaucous when young, to 15 cm
(5.9 in) in diameter. Ribs 4-6, acute, to 3.5 cm (1.4 in) high.
Areoles brown. Spines usually absent. Flowers very large,
white, 25-30 cm (9.8-12 in) long. Fruits globose, red with
white pulp. Distribution: very uncertain, probably Brazil,
Paraguay, Uruguay, and Argentina.

Two subspecies of Cereus hildmannianus are recognized.
Subspecies hildmannianus occurs widely throughout the
range of the species and is almost always spineless. Subspecies
uruguayanus occurs only in Uruguay.

Cereus horrispinus Backeberg 1930
Subpilocereus horrispinus (Backeberg) Backeberg 1951
Pilocereus wagenaarii Croizat 1950
Subpilocereus ottonis Backeberg 1960

Plants treelike with a few branches, to 5 m (16 ft) high. Stems
cylindrical, blue-green, becoming olive green with age. Ribs
4-5, rounded. Areoles strongly felted, oblong. Central spine
one, stout, awl shaped, whitish gray with dark base, to 10 cm
(3.9 in) long. Radial spines 6-7, whitish gray with darker bases,
to 2.5 cm (1 in) long. Flowers white, to 9 cm (3.5 in) long. Fruits
globose to oblong, pink. Distribution: northern Colombia.

Cereus huilunchu Cardenas 1951
Piptanthocereus huilunchu (Cardenas) F. Ritter 1980

Plants treelike, much branched, 3-4 m (9.8-13 ft) high with
well-formed trunks. Stems cylindrical, segmented, gray-
green, 6-7 cm (2.4-2.8 in) in diameter. Ribs 5, compressed,
2-3 cm (0.8-1.2 in) high. Areoles elliptical, gray. Spines 4-6,
gray, needle-like, 2.5-3 cm (1-1.2 in) long. Flowers white, to
13 cm (5.1 in) long. Fruits cylindrical, red with white pulp,
6-7 cm (2.4-2.8 in) long. Distribution: Ayopaya province,
Cochabamba, Bolivia.

Cereus hexagonus, photograph by Keith
Grantham Cereus hildmannianus subsp. uruguayanus, photograph by Roberto Kiesling
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Cereus insularis Hemsley 1884
Monvillea insularis (Hemsley) Britton & Rose 1920

Plants shrubby, many branched, usually scrambling. Stems
deep green, 2-3 cm (0.8-1.2 in) in diameter. Ribs 6-8,
straight. Areoles close set, gray. Spines 12-15, slender, nee-
dle-like, brownish yellow to grayish brown, unequal, to 12
mm (0.5 in) long. Flowers yellow, 12-15 cm (4.7-5.9 in)
long. Fruits oblong. Distribution: Sao Miguel Island off the
eastern coast of Brazil.

Cereus jamacaru A. P. de Candolle 1828, conserved name
MANDACARU

Piptanthocereus jamacaru (A. P. de Candolle) Riccobono 1909

Piptanthocereus cabralensis F. Ritter 1979, Cereus calcirupicola

subsp. cabralensis (F. Ritter) P. J. Braun & Esteves 1995

Piptanthocereus calcirupicola F. Ritter 1979, Cereus calcirupicola

(F. Ritter) Rizzini 1987, C. jamacaru subsp.calcirupicola (F. Ritter)

N. P. Taylor &Zappi 1997

Piptanthocereus cipoensis F. Ritter 1979, Cereus calcirupicola subsp.

cipoensis (F. Ritter) P. J. Braun & Esteves 1995

Piptanthocereus goiasensis F. Ritter 1979, Cereus goiasensis (F. Ritter)

P. J. Braun 1988, C. jamacaru subsp. goiasensis (F. Ritter) P. J. Braun

& Esteves 1995

Plants treelike with many erect branches forming dense
crowns, to 10 m (33 ft) high with distinct trunks to 60 cm
(24 in) in diameter. Stems cylindrical, segmented, blue-
green, glaucous when young, to 15 cm (5.9 in) in diameter.
Ribs 4-6, compressed, slightly wavy marginally, to 3.5 cm
(1.4 in) high. Areoles separated by notches, 2-4 cm (0.8-1.6

Cereus insularis,
photograph by

Jean-Marie Solichon

in) apart, gray. Spines awl shaped, pale yellow or brownish,
later black. Central spines 2-4, spreading, 8-20 cm (3.1-7.9
in) long. Radial spines 5-7, to 1.5 cm (0.6 in) long. Flowers
very large, lateral, oblique, white, 20—30 cm (7.9-12 in) long,
18-20 cm (7.1-7.9 in) in diameter. Fruits bright red, to 12
cm (4.7 in) long. Distribution: northeastern Brazil.

Two subspecies of Cereus jamacaru are recognized here.
Subspecies jamacaru is widely distributed, both naturally

Cereus jamacaru subsp. calcirupicola, photograph by Urs Eggli
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and by human activities, and subspecies calcirupicola occurs
in Minas Gerais.

Cereus kroenleinii N. P. Taylor 1995
Monvillea kroenleinii R. Kiesling 1994, not validly published; Cereus

phatnospermus subsp. kroenleinii (N. P. Taylor) P. J. Braun & Esteves

1997

Plants shrubby with creeping or ascending branches. Stems
long cylindrical, dark green, very glaucous, square in cross
section when young, nearly round in cross section when ma-
ture, 1-4 m (3.3-13 ft) long, to 2.5 cm (1 in) in diameter.
Ribs 4-5, forming distinct tubercles or podaria. Areoles
round, confluent apically, otherwise separated, with long
woolly hairs. Spines needle-like, very thin, sharp, dark brown
with yellow bases. Central spine one, 2-3 cm (0.8-1.2 in)
long. Radial spines 5, to 1.5 cm (0.6 in) long, lower one short-
est. Flowers white with rose-colored tips, 9-10 cm (3.5-3.9
in) long. Fruits ovoid, ruby red with violet tint, to 3.7 cm (1.5
in) long. Distribution: Paraguay, Bolivia, and Brazil.

Cereus lamprospermus K. Schumann 1899
Piptanthocereus lamprospermus (K. Schumann) F. Ritter 1979

Piptanthocereus colosseus F. Ritter 1980, Cereus lamprospermus

subsp. colosseus (F. Ritter) P. J. Braun & Esteves 1995

Plants treelike with many upright branches, 6-15 m (20-49
ft) high with distinct trunks. Stems cylindrical, segmented,
gray-green, 10-12 cm (3.9-4.7 in) in diameter. Ribs 5-7,
thick, obtuse, 3-7 cm (1.2-2.8 in) high. Areoles nearly round,
widely separated, gray. Spines nearly absent on young plants,
otherwise 5-8, straight, yellowish brown, 1-6 cm (0.4-2.4
in) long. Flowers white, 15-25 cm (5.9-9.8 in) long. Fruits
orange-brown with white pulp, 8-12 cm (3.1-4.7 in) long.
Distribution: Paraguay and Bolivia.

Two subspecies of Cereus lamprospermus are recognized.
Subspecies lamprospermus usually reaches 9 m (30 ft) high
and has 4-7 ribs; it occurs in northwestern Paraguay. Sub-
species colosseus often reaches 15 m (49 ft) high and has 5-7
ribs; it occurs in Bolivia.

Cereus lanosus (F. Ritter) P. J. Braun 1988
Piptanthocereus lanosus F. Ritter 1979

Plants shrubby, much branched, semiprostrate, to 1.5 m (4.9
ft) high. Stems long cylindrical, blue-green, 5-7 cm (2-2.8
in) in diameter. Ribs 5-7, to 2.5 cm (1 in) high. Areoles
round, with long white wool. Spines 10-14, fine, needle-like,
straight, orange with reddish bases, 4-10 mm (to 0.4 in)
long. Distribution: Cordillera department, Paraguay. Cereus
lanosus is poorly known.

Cereus kroenleinii,
photograph by Jean-
Marie Solichon

Cereus lamprospermus subsp. colosseus
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Cereus mirabella N. P. Taylor 1991
Mirabella minensis F. Ritter 1979, Monvillea minensis (F. Ritter) R. Kies-

ling 1994

Plants shrubby, spreading and much branched. Stems blue-
green, becoming gray-green, 2-3 cm (0.8-1.2 in) in diame-
ter. Ribs 3-5, wavy, sometimes nearly absent. Areoles round,
with short to long white or brown wool. Spines 3-6, yellow
with reddish brown bases, straight, needle-like, diverging, to
2.5 cm (1 in) long. Flowers white. Fruits to 3.5 cm (1.4 in)
long. Distribution: Minas Gerais, Brazil.

Cereus mortensenii (Croizat) D. R. Hunt & N. P. Taylor 1991
Pilocereus mortensenii Croizat 1950, Pilosocereus mortensenii

(Croizat) Backeberg 1960, Subpilocereus mortensenii (Croizat)
Trujillo & Ponce 1988

Pilosocereus gruber/Schatzl & H.Till 1982

Plants treelike, to 8 m (26 ft) high, freely branching, often
with trunks. Stems cylindrical, bluish at first, later blue-green,
to 8 cm (3.1 in) in diameter. Ribs 9, acute. Areoles mostly
woolly, hairy toward the tips. Central spines 1-2, stout, yel-
lowish to gray, 3-4 cm (1.2-1.6 in) long. Radial spines 5-7,
thin, sharp, brownish to gray, 1-1.5 cm (0.4-0.6 in) long.
Pseudocephalium highly developed, hairy. Flowers creamy
white, to 6 cm (2.4 in) long and 3.5 cm (1.4 in) in diameter.
Fruits depressed globose; perianth parts persistent. Distrib-
ution: Lara state, Venezuela. The correct taxonomic disposi-
tion of the pseudocephalium-bearing Cereus mortensenii is
problematic.

Cereus mortensenii,
photograph by Keith

Grantham

Cereus pachyrhizus K. Schumann 1903
Piptanthocereus pachyrhizus (K. Schumann) F. Ritter 1979

Plants shrubby to treelike, sometimes branching, 3-5 m
(9.8-16 ft) high. Roots large, tuberous. Stems cylindrical,
rounded apically, yellowish green to yellowish brown, slightly
glaucous, to 10 cm (3.9 in) in diameter. Ribs 6, strongly com-
pressed laterally, to 5 cm (2 in) high, separated by deep, acute
furrows, margins slightly wavy. Areoles round, widely sepa-
rated. Spines 10-13, sharp, awl shaped, brown to blackish
brown, to 3 cm (1.2 in) long. Flowers not known. Fruits el-
lipsoidal, to 5 cm (2 in) long. Distribution: Paraguay. Cereus
pachyrhizus is poorly known.

Cereus phatnospermus K. Schumann 1899
Monvillea phatnospermus (K. Schumann) Britton & Rose 1920

Plants shrubby, mostly prostrate. Stems long cylindrical, light
green to brownish, tapering toward the tips, 1-2 m (3.3-6.6
ft) long, to 2.5 cm (1 in) in diameter. Ribs 4-5, angular. Are-
oles large, widely separated, woolly. Spines stout, awl shaped,
brown, becoming gray with age. Central spine one, some-
times absent, straight, to 2.5 cm (1 in) long. Radial spines
5-6, diverging, to 1.5 cm (0.6 in) long. Flowers white, to 12
cm (4.7 in) long. Fruits elliptical, red, to 7 cm (2.8 in) long.
Distribution: Paraguay.

Cereus repandus (Linnaeus) P. Miller 1768
CADUSHI, GIANT CLUB CACTUS, HEDGE CACTUS,

PERUVIAN APPLE CACTUS

Cactus repandus Linnaeus 1753, Subpilocereus repandus (Linnaeus)
Backeberg 1951

Cactus peruvianus Linnaeus 1753, Cereus peruvianus (Linnaeus)
P. Miller 1768, Piptanthocereus peruvianus (Linnaeus) Riccobono
1909

Cereus margaritensis}. R. Johnston 1905, Subpilocereus margariten-
sis (J. R. Johnston) Backeberg 1941, Pilocereus russelianus subsp.
margaritensis (J. R. Johnston) Croizat 1950

Cereus grenadensis Britton & Rose 1920, Subpilocereus grenadensis
(Britton & Rose) Backeberg 1960

Cereus remolinensis Backeberg 1930, Pilocereus remolinensis
(Backeberg) Backeberg 1935, Subpilocereus remolinensis (Backe-
berg) Backeberg 1951, Cephalocereus remolinensis (Backeberg)
Borg 1951

Cereus atroviridis Backeberg 1931, Subpilocereus atroviridis (Backe-
berg) Backeberg 1941

Cereus margaritensis var. micracanthus Hummelinck 1938, Subpilo-
cereus repandus subsp. micracanthus (Hummelinck) Trujillo &
Ponce 1988

Plants treelike, often with many upright or slightly curved
branches above, to 10 m (33 ft) high, often with distinct
trunks. Stems cylindrical, segmented, gray-green, 10-20 cm
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(3.9-7.9 in) in diameter. Ribs 9-10, fairly low, rounded, to 1
cm (0.4 in) high. Areoles small, widely separated. Spines ex-
tremely variable, often numerous, sometimes absent, gray,
needle-like, the longest to 5 cm (2 in). Flowers white with
reddish tips, 12-15 cm (4.7-5.9 in) long. Fruits globose to
elongate, red with white pulp, to 4 cm (1.6 in) long. Distrib-
ution: widely cultivated and thus difficult to know its natu-
ral occurrence; probably native to the western Caribbean and
Venezuela. Fruits and stems of Cereus repandus are edible,
the cactus is cultivated for use as a living fence, its wood has
been used in making furniture and for firewood, and sliced
stems have been used as a soap substitute (Chapter 2, under
Cacti as Food, and Other Uses of Cacti).

Cereus roseiflorius Spegazzini 1925

Plants treelike with several branches, to 5 m (16 ft) high.
Stems more or less erect, green. Ribs 6, notched, to 3.5 cm
(1.4 in) high. Areoles 2-2.5 cm (0.8-1 in) apart. Spines usu-
ally 3, expanded basally, to 1 cm (0.4 in) long. Flowers pink to
rose, to 20 cm (7.9 in) long. Fruits ovoid, violet-red, to 7 cm
(2.8 in) long. Distribution: Argentina. Cereus roseiflorus is
poorly known.

Cereus saddianus (Rizzini & A. Mattos) P. J. Braun 1988
Monvillea saddiana Rizzini & A. Mattos 1985

Plants treelike, erect, 2-6 m (6.6-20 ft) high with distinct
trunks. Stems cylindrical, gray-green, to 6.5 cm (2.6 in) in
diameter. Ribs 8-9, distinctly wavy, to 15 mm (0.6 in) high.
Areoles with white wool, 17-20 mm (0.7-0.8 in) apart.
Spines pale yellow with darker bases, needle-like, sharp. Cen-
tral spine one, 13-25 mm (0.5-1 in) long. Radial spines 5-7,
pointing downward, 5-12 mm (0.2-0.5 in) long. Flowers

Cereus repandus

white, 7.5-8 cm (3-3.1 in) long, to 4 cm (1.6 in) in diameter.
Fruits ellipsoidal, 4.5-5.5 cm (1.8-2.2 in) long, 2-4 cm (0.8-
1.6 in) in diameter, pulp pinkish. Distribution: Mato Grosso,
Brazil.

Cereus spegazzinii F. A. c. Weber 1899
Piptanthocereus spegazzinii (F. A. C. Weber) Riccobono 1909, Monvil-

lea spegazzinii (F. A. C. Weber) Britton & Rose 1920
Cereus anisitsii K. Schumann 1899, Monvillea anisitsii (K. Schumann)

A. Berger 1929
Cereus lindenzweigianus Gurke 1906, Monvillea lindenzweigiana

(Gurke) Backeberg 1935, Piptanthocereus lindenzweigianus
(Gurke) F. Ritter 1979

?Cereus ridleii Andrade-Lima ex Backeberg 1960
Monvillea ebenacantha F. Ritter 1980

Plants shrubby, much branched with the stems erect, arch-
ing, or nearly prostrate. Stems long cylindrical, blue-green,
often marbled with white, to 2 m (6.6 ft) long, 1.5-2 cm
(0.6-0.8 in) in diameter. Ribs 3-5, distinctly tuberculate to
toothed. Areoles borne at tubercle tips, widely separated.
Spines 2-3 at first, later as many as 6, blackish, to 15 mm (0.6
in) long. Flowers white, 10-13 cm (3.9-5.1 in) long, 7-9 cm
(2.8-3.5 in) in diameter. Fruits ellipsoidal, pink. Distribu-
tion: Brazil, northern Argentina, Bolivia, and Paraguay.

Cereus Stenogonus K. Schumann 1899
Piptanthocereus stenogonus (K. Schumann) F. Ritter 1979
Cereus dayamii Spegazzini 1903, Piptanthocereus dayamii (Spegazz-

ini) F. Ritter 1980

Plants treelike, sparesely to much branched with erect stems,
to 8 m (26 ft) high. Stems cylindrical, blue-green, later pale
glaucous green, 6-9 cm (2.4-3.5 in) in diameter. Ribs 4-5,
very thin, deeply notched, prominent. Areoles borne at the
notches, widely separated. Spines 3-4, conical, thick or bul-
bous basally, diverging, yellow with black tips or black, to 5
mm long. Flowers pink to rose, 20-22 cm (7.9-8.7 in) long.
Fruits ovate, red with red pulp, to 10 cm (3.9 in) long. Dis-
tribution: Argentina and Paraguay.

Cereus tacuamlensis Cardenas 1964

Plants treelike, tall columnar, with some branches, to 5 m (16
ft) high. Stems cylindrical, segmented, to 12 cm (4.7 in) in di-
ameter. Ribs 4, acute, 4-5 cm (1.6-2 in) high. Areoles round,
widely separated, gray. Spines pale brown, awl shaped. Cen-
tral spines 2, directed downward, 3-6 cm (1.2-2.4 in) long.
Radial spines 4,1.5-3.5 cm (0.6-1.4 in) long. Flowers white
with reddish tips, 8-10 cm (3.1-3.9 in) long. Fruits ovoid,
dark purple with white pulp, to 8 cm (3.1 in) long. Distribu-
tion: Chiquitos province, Santa Cruz, Bolivia.
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Cereus trigonodendron K. Schumann ex Vaupel 1908

Plants treelike, to 15 m (49 ft) high with a few erect branches
and with trunks. Stems cylindrical. Ribs 3. Central spine one,
to 6 mm (0.2 in) long. Radial spines 6. Flowers red. Distrib-
ution: northeastern Peru. There is serious question about the
nature of Cereus trigonodendron or whether it is, indeed, a
Cereus. Further study is needed.

Cereus validus Haworth 1831
Piptanthocereus validus (Haworth) Riccobono 1909

Cereus forbesii Otto 1846, Piptanthocereus forbesii (Otto) Riccobono

1909

Plants shrubby, with some branches, to 2 m (6.6 ft) or more
high. Stems cylindrical, blue-green at first, later pale green,
glaucous, 5-8 cm (2-3.1 in) in diameter. Ribs 4-8, obtuse,
compressed. Areoles small, gray. Central spine usually one,
sometimes 2-3, stout, yellowish brown, to 16 cm (6.3 in)
long. Radial spines 5, short, stout, yellowish to gray, to 2 cm
(0.8 in) long. Flowers white to reddish. Fruits red with red
pulp. Distribution: eastern Bolivia and Argentina.

Cereus vargasianus Cardenas 1951

Plants treelike, commonly branching, 7-8 m (23-26 ft) high
with short trunks. Stems cylindrical, segmented, glaucous
green, to 50 cm (20 in) long. Ribs 4-5, compressed, to 5 cm
(2 in) high with wavy margins. Areoles elongate, gray. Spines
9-10, not always distinguishable as centrals and radials,

spreading, stout, brownish. Central spines 3-4, 7-15 mm
(0.3-0.6 in) long. Radial spines brownish, to 10 mm (0.4 in)
long. Flowers white, 8-10 cm (3.1-3.9 in) long. Fruits ellip-
soidal, yellow with white pulp, to 8 cm (3.1 in) long. Distri-
bution: Cuzco, Peru.

Cintia
The discovery of Cintia (type, C. knizei) in Bolivia was excit-
ing, though this small cactus has not received the attention
one might expect. In fact, little has been published since its
description in 1996, and not much research on it has been
done. Karel Knize discovered the plant in 1969 at an eleva-
tion of 4000 m (13,000 ft) near Otavi, Potosi, Bolivia. Knize
and Jan Riha (1996) commented that it is similar to some of
the other miniature cacti of South America such as Copiapoa
laui and Eriosyce laui. They also noted that Cintia lacks spines
in the areoles and on the pericarpel. Cintia, with a single spe-
cies, is named after the town of Cinti, Chuquisaca, Bolivia.

Cintia Knize & Riha 1996

Subfamily Cactoideae, tribe Notocacteae.

Cintia knizei Riha 1996
Copiapoa Knize i (Riha) Halda 1998

Plants solitary, globose, green, bearing half-round podaria,
3-5 cm (1.2-2 in) in diameter. Roots carrotlike, tuberous, to
10 cm (3.9 in) long. Areoles sunken between podaria, woolly.

Cereus validus Cintia knizei, photograph by Urs Eggli

Cipocereus bradei, photograph by Urs Eggli



Spineless. Flowers borne on young areoles near the stem tips,
rotate, yellow, 3-4 cm (1.2-1.6 in) in diameter. Fruits spindle
shaped, naked. Seeds black, 1.2 mm long, 0.7 mm wide, with
slightly convex testa. Distribution: high Andes, Bolivia.

Cipocereus
The Brazilian members of the tribe Cereeae have continued
to challenge researchers, with varying taxonomic treatments
the result. Cipocereus is no exception. The genus was de-
scribed in 1979 by Friedrich Ritter, who based the name on
the locality from which the type, C. pleurocarpus, came, the
Serra de Cipo in Minas Gerais. He also placed a second spe-
cies, C. minensis, in the genus. Later research has shown that
C. pleurocarpus belongs in C. minensis as a subspecies.

Nigel Taylor and Daniela Zappi (1989) studied Cipoce-
reus in their analysis of the tribe Cereeae, determining that
the genus displays the most primitive character states of the
tribe. The most significant characteristic of Cipocereus is the
translucent, watery pulp of the fruits. Taylor and Zappi's
study of other related species also showed that Floribunda
pusilliflora (= C. pusilliflorus) belongs in Cipocereus, as does
Cereus crassisepalus (= Cipocereus pusilliflorus) and Piloso-
cereus bradei (= Cipocereus bradei). Taylor and Zappi de-
scribed a new species, Cipocereus laniflorus, in 1997. Thus
there are five species.

Cipocereus F. Ritter 1979
Piptanthocereus Riccobono 1909, in partand probably excluding the type

Floribunda F. Ritter 1979

Subfamily Cactoideae, tribe Cereeae. Plants shrubby, columnar,
some much branched, to 3.5 m (11.5 ft) high. Stems somewhat
woody, cylindrical, 2-5 cm (0.8-2 in) in diameter. Ribs 4-21. Areoles
round, white or brown, those producing flowers sometimes with more
wool. Spines variable, few to many, sometimes absent. Flowers open
at night but sometimes remaining open the following day, tubular,
white; pericarpels and floral tubes ribbed, more or less round in cross
section, with thick blue wax, scales small, widely spaced, naked or
sometimes subtending small areoles with some wool and a few fine
spines; perianth parts short. Fruits globose to ovoid, indehiscent, in-
tensely blue with wax, erect, with watery translucent pulp; floral re-
mains persistent. Distribution: Minas Gerais, Brazil.

Cipocereus bradei (Backeberg &Voll) Zappi. & N. P. Taylor
1991

Pilocereus bradei Backeberg & Voll 1942, Pilosocereus bradei (Backe-

berg & Voll) Byles & G. D. Rowley 1957, Pseudopilocereus bradei

(Backeberg & Voll) Buxbaum 1968

Cipocereus crassisepalus 151

Plants with several branches, to 3.5 m (11.5 ft) high. Stems
glaucous blue when young, later grayish blue, 8-9 cm (3.1-
3.5 in) in diameter. Ribs 8-9, to 2.5 cm (1 in) wide, with trans-
verse furrows between areoles. Areoles oval, nearly naked.
Spines variable, often absent on older stems. Central spines
1-2, sharp, black, directed downward or upward, to 2.5 cm (1
in) long, later to 3.5 cm (1.4 in) long. Radial spines 4-5,
brownish, to 1.5 cm (0.6 in) long. Flowers to 7.5 cm (3 in)
long; pericarpels and floral tubes glaucous blue. Fruits glo-
bose, smooth, naked, intense glaucous blue, to 5.5 cm (2.2
in) in diameter. Distribution: municipality of Diamantina,
Minas Gerais, Brazil.

Cipocereus crassisepalus (Buining & Brederoo) Zappi &
N. P. Taylor 1991

Cereus crassisepalus Buining & Brederoo 1973, Piptanthocereus cras-

sisepalus (Buining & Brederoo) F. Ritter 1979

Plants treelike, several branched, to 2 m (6.6 ft) high. Stems
dark green, segmented, to 6 cm (2.4 in) in diameter. Ribs 4-6,
obtuse, thickened around the areoles. Areoles round, with
thick reddish brown wool and bristly hairs, later gray or
naked. Spines shiny reddish brown, later gray with dark tips.
Central spines 1-2, pointing upward, to 3 cm (1.2 in) long.
Radial spines about 3, spreading, to 2.5 cm (1 in) long. Flow-
ers to 7.5 cm (3 in) long and 4 cm (1.6 in) in diameter. Fruits
pear shaped, greenish with a violet sheen. Distribution: near
Diamantina, Minas Gerais, Brazil.

Cipocereus
crassisepalus,
photograph by
Urs Eggli
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Cipocereus laniflorus N. P. Taylor & Zappi 1997

Plants shrubby with several erect branches arising from near
ground level. Stems columnar, olive green, often with bluish
wax when young. Ribs 5-7, triangular in section. Areoles
light brown to black, becoming contiguous, with long white
hairs. Spines opaque, dark brown. Central spines 7-9, erect,
1.5-3 cm (0.6-1.2 in) long. Radial spines 10-14, flattened
against the stem surface, to 1 cm (0.4 in) long. Fertile zone
not clearly differentiated. Flowers white to pale creamy yel-
low, woolly, spiny, to 7 cm (2.8 in) long and 3.5 cm (1.4 in) in

Cipocereus minensis subsp. minensis, photograph by Urs Eggli

diameter. Fruits ovoid, ridged, purplish blue, spiny, woolly.
Distribution: Serra do Caraca, Minas Gerais, Brazil.

Cipocereus minensis (Werdermann) F. Ritter 1979
Cereus minensis Werdermann 1933, Pilocereus minensis (Werder-

mann) Backeberg 1935, Pilosocereus minensis (Werdermann) Byles
& G.D.Rowley 1957

Cipocereus pleurocarpus F. Ritter 1979, Pilosocereus pleumcarpus
(F. Ritter) P. J. Braun 1988, C. minensis subsp.pleurocarpus
(F. Ritter) N. P. Taylor & Zappi 1991

Plants shrubby, columnar, several-branched, to 2 m (6.6 ft)
high. Stems green, 2-5 cm (0.8-2 in) in diameter. Ribs 10-
16, rounded. Areoles round, with white or brownish white
wool. Spines grayish white or yellowish, later dark. Central
spines 1-4, sometimes more, prominent, to 2.5 cm (1 in)
long. Radial spines 8-16,1-2 cm (0.4-0.8 in) long. Flowers
creamy to greenish white, to 5 cm (2 in) long and 3 cm (1.2
in) in diameter. Fruits distinctly blue. Distribution: Minas
Gerais, Brazil.

Two subspecies of Cipocereus minensis are recognized.
Subspecies minensis has a more southern distribution and
stems to 5 cm (2 in) in diameter. Subspecies pleurocarpus oc-
curs in the Serra do Cipo, and the dull, greenish stems reach
only about 2.5 cm (1 in) in diameter.

Cipocereus pusilliflorus (F. Ritter) Zappi & N. P. Taylor 1991
Floribunda pusilliflora F. Ritter 1979, Pilosocereus pusilliflorus (F. Rit-

ter) P. J. Braun 1988

Plants erect to semiprostrate, 30-50 cm (12-20 in) high.
Stems glaucous green, 4-5 cm (1.6-2 in) in diameter. Ribs
14-18, very obtuse, not or only barely notched. Areoles with
brown wool. Spines needle-like, straight, sharp. Central
spines 2-4, often forming a cross, stout, erect, 10-20 mm
(0.4-0.8 in) long. Radial spines 10-12, brown, 3-6 mm (to
0.2 in) long. Flowers borne vertically, white, to 1.6 cm (0.6 in)
long. Fruits 0.6-1.3 cm (0.2-0.5 in) in diameter. Distribu-
tion: Monte Azul, Minas Gerais, Brazil.

C/e/stocactus
Visitors to the Desert Botanical Garden often comment on
the interesting cacti with the thin, red, tubular flowers that
seem to bloom much of the year. I have also been impressed
with species of the genus Cleistocactus when I have worked in
the field in Argentina, Peru, and Bolivia. Indeed, they are very
interesting, demonstrating so well the syndrome of flower
characteristics for pollination by hummingbirds. Cleistocac-
tus (type, Cereus baumannii = Cleistocactus baumannii) was
described by Charles Lemaire in 1861, who derived the name
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from the Greek kleistos, closed, referring to the narrow tu-
bular flowers that often appear to be barely open.

Many species of Cleistocactus are in cultivation and have
been available for study, but as often the case, this has led to
the description of a large number of questionable species
and controversy with regard to the boundaries with related
genera. There continues to be disagreement as to what should
be included in Cleistocactus. The International Cactaceae
Systematics Group has taken a conservative position and in-
cluded a number of genera in Cleistocactus: Akersia, Bing-
hamia in part, Bolivicereus, Borzicactella, Borzicactus in part,
Clistanthocereus in part, Hildewintera, Loxanthocereus in
part, Maritimocereus, Seticereus in part, Setideistocactus,
Winteria, and Winterocereus. Little has been published on
this group of cacti, but Myron Kimnach (1960), early in his
illustrious career, provided an important paper on Borzicac-
tus. There is much need for further study of Cleistocactus and
related cacti, especially in the field.

Most species of Cleistocactus are shrubby, with slender
cylindrical stems bearing abundant spines. The stems vary
from erect to sprawling, even pendent. The distinctive flow-
ers are open during the day, often throughout much of the
year, and are narrowly tubular, either radially symmetrical
or slightly bilaterally symmetrical. They vary in color from
red to orange to yellow to green, and the perianth parts may
also vary from unexpanded to spreading, even recurved. This
combination of characteristics clearly indicates that Cleisto-
cactus flowers are hummingbird pollinated. Numerous spe-
cies have been proposed, but many will prove to be unac-
ceptable following appropriate field studies. The treatment
here accepts 48 species and a naturally occurring hybrid.

Cleistocactus Lemaire 1861
Borzicactus Riccobono 1909

Binghamia Britton & Rose 1920

Clistanthocereus Backeberg 1937
Loxanthocereus Backeberg 1937
Seticereus Backeberg 1942

Maritimocereus Akers & Buining 1950

Bolivicereus Cardenas 1951

Akersia Buining 1961

Winteria F. Ritter 1962, notvalidly published

Setideistocactus Backeberg 1963
Winterocereus Backeberg 1966, notvalidly published

Hildewintera F. Ritter 1966

Borzicactella F. Ritter 1981
Subfamily Cactoideae, tribe Trichocereeae. Plants usually shrubby,

sometimes treelike. Stemsslender cylindrical, erect, ascending, pros-
trate, creeping, orpendent. Ribs 5-30, low, rarely forming tubercles,
often with transverse furrows or notches. Areoles usually close set,

sometimes with more wool and bristles in the flowering portion.
Spines present, variable. Flowers usually borne laterally along the
upper stem portions, often abundant, open during the day, narrowly
tubular, red to orange to yellow to green, hummingbird pollinated; flo-
ral tubes straight, slightly curved or kinked above the ovary and form-
ing an S shape; pericarpels and floral tubes with narrow overlapping
scales bearing wool or hairs; perianth parts unexpanded, obliquely
open, spreading, or recurved; stamens exserted or not, usually in two
series; style usually exserted. Fruits small, globose, fleshy, sometimes
with tufts of sparse hairs, indehiscent or bursting open at maturity;
perianth parts usually persistent. Seeds shiny black, small. Distribu-
tion: southern Ecuador, Peru, Bolivia, western Brazil, Uruguay, Para-
guay, and northern Argentina.

Cleistocactus acanthums (Vaupel) D. R. Hunt 1987
CereusacanMunvs Vaupel 1913, Borzicactus acanthums (Vaupel) Brit-

ton & Rose 1920, Loxanthocereus acanthums (Vaupel) Backeberg

1937, Binghamia acanthura (Vaupel) Borg 1951

Cereus eriotrichus Werdermann & Backeberg 1931, Loxanthocereus

eriotrichus (Werdermann & Backeberg) Backeberg 1937, Binghamia

eriotricha (Werdermann & Backeberg) Borg 1951

Borzicactus faustianus Backeberg 1936, Loxanthocereus faustianus

(Backeberg) Backeberg 1957, Cleistocactus acanthums var. faus-

tianus (Backeberg) Ostolaza 1996, C. acanthums subsp. faus-

tianus (Backeberg) Ostolaza 1998

Loxanthocereus keller-badensis Backeberg & Krainz 1948, Borzicactus
keller-badensis (Backeberg & Krainz) Krainz 1967

Haageocereus paradoxus Rauh & Backeberg 1957
Loxanthocereus canetensis Rauh & Backeberg 1957
Loxanthocereus erigens Rauh & Backeberg 1957
Loxanthocereus eulalianus Rauh & Backeberg 1957
Loxanthocereus gracilispinus Rauh & Backeberg 1957
Loxanthocereus multifloccosus Rauh & Backeberg 1957
Loxanthocereus pullatus Rauh & Backeberg 1957, Cleistocactus acan-

thums var. pullatus (Rauh & Backeberg) Ostolaza 1996, C. acanthu-

ms subsp.pullatus (Rauh & Backeberg) Ostolaza 1998

Loxanthocereus cullimannianus Backeberg 1962
Loxanthocereus neglectus F. Ritter 1964
Loxanthocereus bicolor F. Ritter 1981
Loxanthocereus convergens F. Ritter 1981
Loxanthocereus eremiticus F, Ritter 1981
Loxanthocereus pacaranensis F. Ritter 1981

Plants shrubby with spreading stems, often clambering over
rocks. Stems crawling, ascending, or pendent, to 30 cm (12
in) long, 2-5 cm (0.8-2 in) in diameter. Ribs 15-18, low,
rounded, indistinctly divided with sharp notches into small
tubercles. Central spines 2-5, barely distinguishable from ra-
dials, yellowish, to 1.5 cm (0.6 in) long. Radial spines about
20, short, thin, yellowish. Flowers straight or slightly curved,
scarlet, 4-5 cm (1.6-2 in) long; lower perianth parts re-
curved, upper ones nearly erect; stamens in one series. Fruits
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globose, 2-2.5 cm (0.8—1 in) in diameter. Distribution: cen-
tral Peru.

Three subspecies of Cleistocactus acanthurus are recog-
nized. Subspecies acanthurus occurs along the coast and in the
hills in the vicinity of Lima. Subspecies faustianus has spines
that are longer and more numerous spines than those of sub-
species acanthurus; it occurs in the Rimac and Santa Eulalia
Valleys. Subspecies pullatushas more slender stems and smal-
ler flowers; it occurs in a fragmented distribution in the hills of
Jicamarca, Santa Clara, Manchay, Picapidera, and Caracoles.

CleistOCactUS baumannii (Lemaire) Lemaire 1861
FIRECRACKER CACTUS, SCARLET BUGLER

Cereus baumannii Lemaire 1851
Cereus baumanniivar. flavispinus K. Schumann 1897, note, flavispinus

Salm-Dyck 1822 (see Haageocereus pseudomelanostele)', Cleisto-
cactus flavispinus (K. Schumann) Backeberg 1959

Cereus anguinus Gurke 1907, Cleistocactus anguinus (Gurke) Britton
& Rose 1920, Cleistocactus baumannii subsp.anguinus (Gurke)
P.J.Braun&Estevesl995

Cleistocactus aureispinus Fric 1928
Cleistocactus bruneispinus Backeberg 1959
Cleistocactus jugatiflorus Backeberg 1962
Cleistocactus santacruzensis Backeberg 1966, C. baumannii subsp.

santacruzensis (Backeberg) P. J. Braun & Esteves 1995
Cleistocactus croceiflorus F. Ritter 1979, C. baumannii subsp. crocei-

florus (F. Ritter) P. J. Braun & Esteves 1995
Cleistocactus chacoanus F. Ritter 1980, C. baumannii subsp. chaco-

anus (F. Ritter) P. J. Braun & Esteves 1995

Cleistocactus horstii P. J. Braun 1982, C. baumannii subsp. horstii
(P. J. Braun) N.P.Taylor 1998

Plants shrubby, branching basally with several stems. Stems
fairly stiff, erect or arching, to 2 m (6.6 ft) or more long, 2.5-
3.5 cm (1-1.4 in) in diameter. Ribs 12-16. Areoles close set.
Central spine one, yellowish or dark brown, to 4 cm (1.6 in)
long. Radial spines 8—20, yellowish brown, to 1.8 cm (0.7 in)
long. Flowers sharply curving upward, then narrowly S
shaped above the pericarpels, yellow to orange-red to red,
5-7 cm (2-2.8 in) long, to 1 cm (0.4 in) in diameter; perianth
parts oblique; stamens red; stamens and style exserted. Fruits
globose, red with white pulp, 1—1.5 cm (0.4—0.6 in) in diam-
eter. Distribution: northeastern Argentina, Paraguay, Bolivia,
and Uruguay.

Six subspecies of Cleistocactus baumannii are recognized.
Subspecies baumannii has 15—20 radial spines and red flow-
ers; it occurs widely in northeastern Argentina, Paraguay, and
Uruguay. Subspecies anguinus has 10-11 radial spines and
orange-red flowers; it occurs in Paraguay. Subspecies chaco-
anus has 12-15 radial spines and strongly bilaterally sym-
metrical flowers, usually red; it occurs in the Gran Chaco re-
gion of Bolivia. Subspecies croceiflorus has 8-12 radial spines
and yellow flowers; it occurs in the area of Puerto Casado,
Alto Paraguay department, Paraguay. Subspecies horstii has
11-15 radial spines and strongly bilaterally symmetrical
flowers, orange-red; it occurs in Mato Grosso do Sul, Brazil.
Subspecies santacruzensis has only about 10 radial spines and
red flowers; it occurs in the vicinity of Santa Cruz, Bolivia.

Cleistocactus acanthurus subsp. acanthurus

Cleistocactus baumannii Cleistocactus buchtienii
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Cleistocactus brookeae Cardenas 1952
Cleistocactus wendlandiorum Backeberg 1955

Plants shrubby, rarely branching, with stems sprawling or
semierect. Stems greenish, to 50 cm (20 in) long, 3-4.5 cm
(1.2-1.8 in) in diameter. Ribs 22-25. Areoles close set. Spines
25-40, not differentiated as centrals and radials, grayish
white or slightly yellowish, to 1 cm (0.4 in) long. Flowers
curving sharply upward, somewhat expanded above the
pericarpels, then S shaped and slightly flattened laterally, red
or orange, to 5 cm (2 in) long and 0.8 cm (0.3 in) in diame-
ter; perianth parts oblique; stamens and style slightly exser-
ted. Fruits purple, 8-10 mm (0.3-0.4 in) in diameter. Distri-
bution: Santa Cruz, Bolivia.

Cleistocactus buchtienii Backeberg 1935
Cleistocactus sucrensis Cardenas 1952
Cleistocactus angosturensis Cardenas 1956
Cleistocactus ayopayanus Cardenas 1956
Cleistocactus ressinianus Cardenas 1956

Plants shrubby with several stiff, erect branches arising
basally, to 1.5 m (4.9 ft) high. Stems to 5 cm (2 in) in diame-

ter. Ribs about 18, low, with distinct notches. Spines barely
differentiated, needle-like, reddish brown. Central spines 4,
spreading, to 35 mm (1.4 in) long. Radial spines 8-15, slen-
der, spreading, to 20 mm (0.8 in) long. Flowers barely open,
wine red to bluish pink, to 6 cm (2.4 in) long. Distribution:
Bolivia.

Cleistocactus candelilla Cardenas 1952
Cleistocactus candelilla var. pojoetisis Cardenas 1952, C. pojoetisis

(Cardenas) Backeberg 1959
Cleistocactus ianthinus Cardenas 1956
Cleistocactus vallegrandensis Cardenas 1961

Plants shrubby, branching basally with erect to sprawling
stems, to 1 m (3.3 ft) high. Stems to 3 cm (1.2 in) in diame-
ter. Ribs 11-12 with distinct transverse furrows. Central spines
3-4, slightly flattened, yellowish brown, 10-25 mm (0.4-1
in) long. Radial spines 13-15, yellowish brown above, whitish
below, to 5 mm long. Flowers straight to slightly curved, pur-
ple with white margins, to 3.5 cm (1.4 in) long; pericarpels
with red scales, without hairs. Fruits pale salmon colored, to
1 cm (0.4 in) in diameter. Distribution: southeastern Bolivia.

Cleistocactus chotaensis F. A. C. Weber ex Roland-Gosselin
1904

Loxanthocereus trujilloensis F. Ritter 1981

Plants sprawling, somewhat procumbent, to 2 m (6.6 ft)
high. Stems gray-green, 3.5-4.5 cm (1.4-1.8 in) in diameter.
Ribs 11-13, tuberculate. Spines straight, brown with dark
tips. Central spines 3-8, awl shaped, 1.5-6 cm (0.6-2.4 in)

Cleistocactus
candelilla

Cleistocactus brookeae, photograph by Jean-Marie Solichon
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long. Radial spines 8-12, thick, needle-like, to 1 cm (0.4 in)
long. Flowers orange, to 5 cm (2 in) long and 2.5 cm (1 in) in
diameter; pericarpel scales with black hairs. Distribution: Rio
Chota, La Libertad, Peru. There is serious question whether
Cleistocactus chotaensis still exists in the wild.

Cleistocactus clavispinus (Rauh & Backeberg) Ostolaza
1998

Loxanthocereus clavispinus Rauh & Backeberg 1957

?Loxanthocereus ferrugineus Rauh & Backeberg 1957

?Loxanthocereus deserticola F. Ritter 1981

Plants shrubby, branching basally and with several erect
branches, to 1 m (3.3 ft) high. Roots thick. Stems 20-80 cm
(7.9-31 in) long, 8-10 cm (3.1-3.9 in) in diameter. Ribs 14-
20. Areoles crowded. Central spines 2-3, stiff, light gray with
dark tips, to 3 cm (1.2 in) long. Radial spines to 30, stout,
brown, to 1.5 cm (0.6 in) long. Flowers strongly curved, red,
to 8 cm (3.1 in) long. Distribution: Nazca Valley, Peru.

Cleistocactus X crassiserpens Rauh & Backeberg 1957, as a
species

Loxanthocereus crassiserpens (Rauh & Backeberg) Backeberg 1962

Cleistocactus X crassiserpens has been determined to be a nat-
urally occurring hybrid, C. icosagonus X C. serpens. Distrib-
ution: northern Peru.

Cleistocactus dependens Cardenas 1952
Seticleistocactus dependens (Cardenas) Backeberg 1966

Plants shrubby with many sprawling or pendent branches.
Stems segmented, dull green, slightly tapering, 3-3.5 cm

Cleistocactus
dependens

(1.2-1.4 in) in diameter. Ribs 10-12, rounded, with distinct
transverse furrows. Areoles 11-15 mm (0.4-0.6 in) apart.
Central spines 3-4, spreading, gray with black tips, one
pointing downward, 10-15 mm (0.4-0.6 in) long. Radial
spines 8-13, fine, needle-like, spreading, reddish gray, 2-3
mm long. Flowers straight, radially symmetrical, light green
to whitish, 4-4.5 cm (1.6-1.8 in) long, to 0.7 cm (0.3 in) in
diameter. Fruits globose, deep reddish magenta, to 1.4 cm
(0.6 in) in diameter. Distribution: Florida province, Santa
Cruz, Bolivia.

Cleistocactus ferrarii Kiesling 1984

Plants shrubby, branching basally with several erect branches.
Stems cylindrical, opaque green with bluish tips, to 80 cm
(31 in) long, 3.5-4 cm (1.4-1.6 in) in diameter. Ribs about
19, straight, low, obtuse. Areoles ovate, close set, with white
wool. Spines 20-25, unequal, radiating, pale yellow, very thin,
somewhat expanded basally, 3-5 mm long. Flowers borne
laterally, tubular, to 5 cm (2 in) long and 1 cm (0.4 in) in di-
ameter; pericarpels and floral tubes red; perianth parts
greenish; stamens barely exserted; style exserted beyond sta-
mens. Fruits globose, rose colored, dehiscing basally, to 1.5
cm (0.6 in) in diameter. Distribution: Salta, Argentina.

Cleistocactus fieldianus (Britton & Rose) D. R. Hunt 1987
Borzicactus fieldianus Britton & Rose 1923, Clistanthocereus fiel-

dianus (Britton & Rose) Backeberg 1937

Borzicactus tessellatus Akers & Buining 1954, Clistanthocereus tes-

sellatus (Akers & Buining) Backeberg 1959, Cleistocactus fieldianus

subsp. tessellatus (Akers & Buining) Ostolaza 1998

Borzicactus calviflorus F. Ritter 1964, Clistanthocereus calviflorus

(F. Ritter) Backeberg 1966

Borzicactus samnensis F. Ritter 1964, Clistanthocereus samnensis

(F. Ritter) Backeberg 1966, Cleistocactus fieldianus subsp.sam-

nensis (F. Ritter) Ostolaza 1998

Borzicactus cajamarcensis F. Ritter 1981

Plants shrubby to treelike, branching basally, often forming
thickets, 3-6 m (9.8-20 ft) high. Stems erect or semipros-
trate, to 8 cm (3.1 in) in diameter. Ribs 5-9, often forming
distinct oblong tubercles. Areoles large, separated by notches.
Central spines 1-3, stout, whitish, to 40 mm (1.6 in) long.
Radial spines 6-8, whitish, varying in length, to 10 mm (0.4
in) long. Flowers red, 6-8 cm (2.4-3.1 in) long; perianth seg-
ments opening widely. Fruits globose, to 4 cm (1.6 in) in di-
ameter. Distribution: central and northern central Peru.

Three subspecies of Cleistocactus fieldianus are recog-
nized. Subspecies fieldianus has as many as 6 ribs with large
tubercles, and usually 2-3 central spines; it occurs east of Hu-
araz, Ancash. Subspecies samnensishas 6-9 ribs with less de-
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veloped tubercles, and usually only one dominant central
spine; it occurs from Cajamarca to Ancash. Subspecies tessel-
latus usually has 5-6 ribs with elongated six-sided tubercles,
and only one awl-shaped central spine; it occurs in north-
ern central Peru.

Cleistocactus grossei Backeberg 1957

Plants shrubby with inclined to erect branches. Stems cylin-
drical, 2.5-3 cm (1-1.2 in) in diameter. Ribs as many as 17,
notched. Central spines usually 4, needle-like, amber to light
yellow, one directed downward, another upward. Radial
spines 17-18, thin, white. Flowers red, to 5 cm (2 in) long
and 1.6 cm (0.6 in) in diameter; perianths expanded. Distri-
bution: Paraguay. There is serious question whether, in fact,
Cleistocactus grossei exists. Ritter (1979-1981) questioned
whether it is a good species or not.

Cleistocactus hildegardiae F. Ritter 1980

Plants shrubby, often branching profusely and clambering
along the ground, only 20-50 cm (7.9-20 in) high. Stems
2.5-3.5 cm (1-1.4 in) in diameter. Ribs 15-19, low, wavy. Are-
oles close set. Spines needle-like, straight. Central spines 5-8,
not always readily differentiated, golden yellow to reddish
brown, 10-30 mm (0.4-1.2 in) long. Radial spines 18-28,
light yellow, 3-8 mm (to 0.3 in) long. Flowers ruby red,
2.5-3.5 cm (1-1.4 in) long. Fruits globose, dark green, be-
coming orange, to 1 cm (0.4 in) in diameter. Distribution:
Mendez province, Tarija, Bolivia.

Cleistocactus hyalacanthus Backeberg 1942
Cleistocactus straussiivar.jujuyensis Backeberg 1935, C.jujuyensis

(Backeberg) Backeberg 1942

Plants shrubby with erect stems, to 1 m (3.3 ft) high. Stems
4-6 cm (1.6-2.4 in) in diameter. Ribs about 20. Central

spines about 3, brown to yellowish, to 30 mm (1.2 in) long.
Radial spines 20-30, unequal, bristly, fine, whitish. Flowers
purplish pink, 3.5-4 cm (1.4-1.6 in) long; perianth parts
spreading. Fruits small. Distribution: northwestern Argen-
tina and southeastern Bolivia.

Cleistocactus hystrix (Rauh & Backeberg) Ostolaza 1998
Loxanthocereus hystrix Rauh & Backeberg 1957
Loxanthocereus montanus F. Ritter 1981

Plants shrubby, scrambling with more or less erect branches,
to 1.5 m (4.9 ft) high. Stems heavily armed, to 6-10 cm (2.4-
3.9 in) in diameter. Ribs about 14-18, notched. Central spines
6-9, awl shaped, grayish brown, very stout, often twisted, to
2.5 cm (1 in) long, one often as long as 10 cm (3.9 in). Radial
spines 16-20, needle-like, stout, radiating, brownish, becom-
ing gray with age, with dark tips, to 2.5 cm (1 in) long. Flow-
ers red, to 5 cm (2 in) long. Fruits subglobose, reddish brown
with green, 2-3 cm (0.8-1.2 in) in diameter. Distribution:
Ayacucho, Peru.

Cleistocactus icosagonus (Kunth) F. A. C. Weber ex Roland-
Gosselin 1904

Cactus icosagonus Kunth 1823, Cereus icosagonus (Kunth) A. P. de
Candolle 1828, Borzicactus icosagonus (Kunth) Britton & Rose
1920, Binghamia icosagona (Kunth) Backeberg 1935, Seticereus
icosagonus (Kunth) Backeberg 1937

Cactus humboldtii Kunth 1823, Cereus humboldtii (Kunth) A. P. de
Candolle 1828, Cleistocactus humboldtii (Kunth) F. A. C. Weber ex
Roland-Gosselin 1904, Borzicactus humboldtii (Kunth) Britton &

Cleistocactus
hyalacanthus

Cleistocactus fieldianussubsp.fieldianus
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Rose 1920, Binghamia humboldtii (Kunth) Backeberg 1934, Set-

icereus humboldtii (Kunth) Backeberg 1937, Matucana humboldtii

{Kunth) Buxbaum 1973

Cereus aurvillus K. Schumann 1903, Borzicactus aurvillus (K. Schu-

mann) Britton & Rose 1920, Seticereus aurvillus (K. Schumann)

Backeberg 1937

Plants shrubby with prostrate or ascending stems, forming
large, low clumps. Stems light green, 20-60 cm (7.9-24 in)
long, 3-5 cm (1.2-2 in) in diameter. Ribs 8-21, low, rounded,
forming into protuberances separated by grooves. Areoles
close set. Spines 25-60, needle- or bristle-like, golden yellow,
10-15 mm (0.4-0.6 in) long; flowering areoles with many
fine, long bristles. Flowers nearly straight, pink to scarlet to
orange, 7-8 cm (2.8-3.1 in) long; perianth parts oblique;
pericarpels with small scales bearing a few long or short
hairs. Fruits globose, green to yellow, 2-4 cm (0.8-1.6 in) in
diameter, usually with some hairs. Distribution: southern
Ecuador and northern Peru.

Cleistcactus laniceps (K. Schumann) Roland-Gosselin
1904

Cereus laniceps K. Schumann 1897

Plants shrubby with several erect branches, to 4 m (13 ft)
high. Stems to 5 cm (2 in) in diameter. Ribs about 9, blunt.
Areoles large. Spines 3, awl shaped, gray, to 15 mm (0.6 in)
long. Flowers probably red, to 3.5 cm (1.4 in) long. Fruits
red. Distribution: near Tunari, Cochabamba, Bolivia. Clei-
stocactus laniceps is poorly known.

Cleistocactus luribayensis Cardenas 1956
Cleistocactus glaucus F. Ritter 1964

Cleistocactus granjaensis F. Ritter 1980

Plants treelike with several erect branches, 2-3 m (6.6-9.8
ft) high. Stems tapering, gray-green, 4-6 cm (1.6-2.4 in) in

diameter. Ribs about 19, broad, with transverse furrows.
Areoles to 10 mm (0.4 in) apart, gray. Spines 16-22, some-
times 3 centrally located, needle-like, light brown to whitish,
spreading, 5-15 mm (0.2-0.6 in) long. Flowers salmon pink,
straight, thick, to 3 cm (1.2 in) long and 0.5 cm in diameter.
Fruits salmon pink, to 2 cm (0.8 in) in diameter. Distribu-
tion: La Paz, Bolivia.

Cleistocactus micropetalus F. Ritter 1980

Plants shrubby, branching basally and somewhat spreading,
1.5-3 m (4.9-9.8 ft) high. Stems gray-green, 6-8 cm (2.4-3.1
in) in diameter. Ribs 16-18, wavy. Areoles close set. Spines

Cleistocactus icosagonus Cleistocactus luribayensis



golden yellow, straight. Central spine one, sometimes more,
stout, needle-like, 20-40 mm (0.8-1.6 in) long. Radial spines
5-6,5-15 mm (0.2-0.6 in) long. Flowers often produced in
large numbers near the stem tips, open at night, radially sym-
metrical, green, to 2.2 cm (0.9 in) long. Fruits globose, yellow
to reddish yellow, 1.5-2 cm (0.6-0.8 in) in diameter. Distri-
bution: Concepcion, Beni, Bolivia.

Cleistocactus morawetzianus Backeberg 1936
Cleistocactus morawetzianus var. pycnacanthus Rauh & Backeberg

1956, C. pycnacanthus (Rauh & Backeberg) Backeberg 1966

Cleistocactus apurimacensis H. Johnson ex Backeberg 1966

Cleistocactus luminosus H. Johnson ex Backeberg 1966

Cleistocactus villaazulensis F. Ritter 1981

Plants shrubby to nearly treelike, much branched, to 2 m (6.6
ft) high. Stems gray-green, to 5 cm (2 in) in diameter. Ribs 12-
14 with transverse notches. Areoles to 10 mm (0.4 in) apart.
Spines golden yellow, becoming grayish white with dark tips,
thickened basally. Central spines usually 3, awl shaped, to 50
mm (2 in) long. Radial spines to 14, to 15 mm (0.6 in) long.
Flowers straight or slightly curved above the pericarpels,
white or tinged pale greenish or pinkish, to 5.5 cm (2.2 in)
long and 0.9 cm (0.4 in) in diameter; perianth parts spread-
ing; styles long-exserted. Distribution: central Peru.

Cleistocactus muyurinensis F. Ritter 1964

Plants shrubby, branching basally, to 1.5 m (4.9 ft) high.
Stems 2-3 cm (0.8-1.2 in) in diameter. Ribs 10-13, notched.
Areoles close set. Central spines 1-2, yellowish brown, 20-40
mm (0.8-1.6 in) long. Radial spines 3-5, hairlike, white, 3-5
mm long. Flowers straight, violet-purple, to 3.5 cm (1.4 in)
long. Fruits brownish red, to 1.5 cm (0.6 in) in diameter. Dis-
tribution: Santa Cruz, Bolivia.

Cleistocactus neoroezlH (F. Ritter) Buxbaum 1974
Borzicactus neoroezlii F. Ritter 1961

Plants shrubby or treelike with few branches, 1-3 m (3.3-9.8
ft) high. Stems erect, green, 4.5-6 cm (1.8-2.4 in) in diame-
ter. Ribs 7-14, distinctly notched and forming low rounded
tubercles. Areoles somewhat sunken. Spines brown, rarely
black. Central spines 4-6, short, slender, most 5-10 mm (0.2-
0.4 in) long; one awl-like, stout, and longer, 20-60 mm (0.4-
2.4 in). Radial spines 10-14, later as many as 22, fine, needle-
like, 3-10 mm (to 0.4 in) long. Flowers bilaterally symmetri-
cal, red, 6-7 cm (2.4-2.8 in) long. Fruits yellowish orange to
reddish orange, 2-4 cm (0.8-1.6 in) in diameter. Distribu-
tion: west of Olmos, Lambayeque, Peru.

Cleistocactus pachycladus 1 59

Cleistocactus orthogonus Cardenas 1959

Plants shrubby, short columnar, to 80 cm (31 in) high. Stems
pale green, 4-5 cm (1.6-2 in) in diameter. Ribs 15-17,
straight, low. Areoles close set, gray. Spines about 10, not dif-
ferentiated as centrals and radials, radiating, needle-like, fine,
whitish, to 5-30 mm (0.2-1.2 in) long. Flowers straight, ra-
dially symmetrical, magenta to rose, 4.5-5 cm (1.8-2 in)
long. Fruits globose, rose colored, to 1.5 cm (0.6 in) in di-
ameter. Distribution: Potosi, Bolivia.

Cleistocactus pachycladus (Rauh & Backeberg) Ostolaza

1998
Loxanthocereus pachycladus Rauh & Backeberg 1957
Loxanthocereus piscoensis Rauh & Backeberg 1957, Oreocereus pis-

coensis (Rauh & Backeberg) F. Ritter 1981

Loxanthocereus yauyosensis F. Ritter 1981

Plants shrubby, often semiprostrate with the stem tips di-
rected upward. Stems grass green to gray-green, 1-3 m (3.3-
9.8 ft) long, 3.5-10 cm (1.4-3.9 in) in diameter. Ribs 7-12,
constricted with notches between low protuberances. Are-
oles not close set. Central spine one, stout, gray, ribbed, to 7
cm (2.8 in) long. Radial spines 6-12, needle-like, stout, yel-
lowish brown, becoming gray, to 1.5 cm (0.6 in) long. Flow-
ers vermilion, to 9 cm (3.5 in) long. Fruits green. Distribu-
tion: central Peru.

Cleistocactus
pachycladus,
photograph by
Jean-Marie
Solichon
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Cleistocactus palhuayensis F. Ritter & Shahori 1980
Cleistocactus viridiflorus Backeberg 1963
Cephalocleistocactus pallidus Backeberg 1966

Plants shrubby, branching basally to produce erect stems, 2-
3 m (6.6-9.8 ft) high. Stems green, 1.5-4 cm (0.6-1.6 in) in
diameter. Ribs 14-19, somewhat wavy. Areoles close set. Cen-
tral spines about 10, needle-like, erect, yellowish white to yel-
low, 5-20 mm (0.2-0.4 in) long. Radial spines about 20,
somewhat sticking out, white, 5-7 mm (0.2-0.3 in) long.
Flowers green to greenish white, 3-3.5 cm (1.2-1.4 in) long.
Fruits pale green. Distribution: Rio Palhuaya, Munecas prov-
ince, Bolivia.

Cleistocactus
paraguariensis

Cleistocactus
parapetiensis

Cleistocactus paraguariensis F. Ritter 1979
Cleistocactus baumannii subsp. paraguariensis (F. Ritter) P. J. Braun &

Esteves 1995

Plants shrubby, sprawling and forming low clumps. Stems
green, 10-15 cm (3.9-5.9 in) in diameter. Ribs 10-11,
notched. Central spines 4-5, reddish brown, to 2.5 cm (1 in)
long. Radial spines 12-15, yellow to reddish yellow, 0.2-0.6
cm (to 0.2 in) long. Flowers bilaterally symmetrical, curved,
orange-red, to 5 cm (2 in) long. Distribution: Paraguari de-
partment, Paraguay.

Cleistocactus parapetiensis Cardenas 1952
Cleistocactus azerensis Cardenas 1961

Plants shrubby, columnar, not branched, 60-70 cm (24-28
in) high. Stems tapering, green, to 4 cm (1.6 in) in diameter.
Ribs 19, low, with transverse furrows. Areoles close set, promi-
nent. Spines about 20, not readily differentiated as centrals
and radials, unequal, needle-like, whitish to brown, some
hairlike, 3-10 mm (to 0.4 in) long. Flowers slightly bent
above the pericarpels, greenish yellow to red, 3-3.5 cm (1.2-
1.4 in) long, 6-7 mm (0.2-0.3 in) in diameter. Fruits glo-
bose, purplish brown, to 1 cm (0.4 in) in diameter. Distribu-
tion: Santa Cruz, Bolivia.

Cleistocactus parvifloms (K. Schumann) Gosselin 1904
Cereus parviflorus K. Schumann 1897
Cereus areolatus Muehlenpfordt ex K. Schumann 1897, Cleistocactus

areolatus (Muehlenpfordt ex K. Schumann) Riccobono 1909
Cleistocactus herzogianus Backeberg 1934
Cleistocactus fusiflorus Cardenas 1957

Plants shrubby with some basal branching, to 3 m (9.8 ft)
high. Stems erect, green, to 4 cm (1.6 in) in diameter. Ribs 12-
15 with distinct notches. Spines variable in color, from brown
to yellowish to greenish. Central spines 1-3, to 25 mm (1 in)
long. Radial spines 5-9, to 4 mm long. Flowers straight, red,
3-4 cm (1.2-1.6 in) long. Fruits yellow, to 1 cm (0.4 in) in di-
ameter. Distribution: Comarapa area between Cochabamba
and Santa Cruz, Bolivia. Anatomy of the epidermis of Clei-
stocactus parviflorus is illustrated on page 28.

Cleistocactus peculiar is
(Rauh & Backeberg) Ostolaza 1998
Loxanthocereus peculiars Rauh & Backeberg 1957, Haageocereus

peculiars (Rauh & Backeberg) F. Ritter 1958
Loxanthocereus brevispinus Rauh & Backeberg 1958
Loxanthocereus cantaensis Rauh & Backeberg 1958
Cleistocactus brevispinus F. Ritter 1981

Plants shrubby, sparsely branched, to 2 m (6.6 ft) high. Stems
gray-green, 1.7-2.2 cm (0.7-0.9 in) in diameter. Ribs 10-13,
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very blunt. Spines needle-like, straight, rigid, reddish brown.
Central spines 4-8, fairly stout, 4-7 mm (to 0.3 in) long. Ra-
dial spines 8-12, fine, somewhat erect, 3-5 mm long. Flow-
ers more or less radially symmetrical, barely open, violet-red,
to 6 cm (2.4 in) long. Distribution: Apurimac, Peru.

Cleistocactus piraymirensis Cardenas 1961
Seticleistocactus piraymirensis (Cardenas) Backeberg 1963

Plants shrubby, branching basally with several erect stems to
1 m (3.3 ft) high. Stems tapering, gray-green, to 3 cm (1.2
in) in diameter. Ribs about 15. Areoles widely separated,
prominent, blackish. Spines needle-like, thin, whitish. Cen-
tral spine one, directed downward, 15—25 mm (0.6-1 in)
long. Radial spines 12-18, spreading, 4-10 mm (to 0.4 in)
long. Flowers bilaterally symmetrical, somewhat S shaped,
magenta, 5-6 cm (2-2.4 in) long, to 1.2 cm (0.5 in) in diam-
eter. Fruits greenish purple, to 1.5 cm (0.6 in) long. Distribu-
tion: Santa Cruz, Bolivia.

Cleistcacus plagiostoma (Vaupel) D. R. Hunt 1997
Cereus plagiostoma Vaupel 1913, Borzicactus plagiostoma (Vaupel)

Britton & Rose 1920
Borzicactus purpureus F. Ritter 1981

Plants shrubby, branching basally with erect to ascending
stems, to 1.5 m (4.9 ft) high. Stems 5-7 cm (2-2.8 in) in di-
ameter. Ribs 10-15, low, wavy. Areoles close set. Spines
straight, nearly black. Central spines 1-5, awl-like, 10-30
mm (0.4-1.2 in) long. Radial spines 12-16, needle-like, 4-7
mm (to 0.3 in) long. Flowers somewhat bilaterally symmet-
rical, intense purple, to 8 cm (3.1 in) long. Distribution: Ca-
jamarca, Peru.

Cleistocactus pungens F. Ritter 1964

Plants shrubby, spreading, 1-1.5 m (3.3-4.9 ft) high. Stems
3-4 cm (1.2-1.6 in) in diameter. Ribs about 13, wavy. Areoles
close set, brown, then gray. Spines dark reddish brown, later
gray, straight, needle-like, stiff, erect. Central spines usually
2-5, 20-50 mm (0.8-2 in) long. Radial spines 8-12, 2-12
mm (to 0.5 in) long. Flowers purple, to 7.5 cm (3 in) long
and 0.5 cm in diameter. Fruits globose, red, to 2 cm (0.8 in)
in diameter. Distribution: Ayacucho and Apurimac, Peru.
Cleistocactus pungens is poorly understood; it appears to be
closely related to C. morawetzianus.

Cleistocactus reae Cardenas 1957

Plants shrubby, branching basally with many erect colum-
nar branches, 1-2 m (3.3-6.6 ft) high. Stems dark green, 3-

4.5 cm (1.2-1.8 in) in diameter. Ribs about 19, low, broad,
notched. Areoles close set, prominent, gray. Spines 16-20,
not differentiated as centrals and radials, spreading, yellow-
ish, thin, needle-like, 5-35 mm (0.2-1.4 in) long. Flowers
more or less straight, pink to purple, 5-7 cm (2-2.8 in) long.
Fruits globose, shiny red, to 2.5 cm (1 in) in diameter. Dis-
tribution: Inquisivi province, La Paz, Bolivia.

Cleistocactus ritteri Backeberg 1959
Cephalocleistocactus ritteri (Backeberg) Backeberg 1962

Plants shrubby, branching basally with more or less erect
branches, to 1 m (3.3 ft) high. Stems bright green, 2-3 cm
(0.8-1.2 in) in diameter. Ribs 12-16. Areoles brown, becom-
ing white. Central spines 5, yellowish, to 1 cm (0.4 in) long. Ra-
dial spines as many as 30, fine, white. Flowers pointing slightly
downward, slightly bent, greenish yellow to lemon yellow, to
4 cm (1.6 in) long. Fruits globose, yellow, to 1.5 cm (0.6 in) in
diameter. Distribution: Yungas region, La Paz, Bolivia.

Cleistocactus roezlii (F. Haage ex K. Schumann) Backeberg
1935

Cereus roezlii F. Haage ex K. Schumann 1898, Borzicactus roezlii (F.
Haage ex K. Schumann) Backeberg 1937, Seticereus roezlii (F.
Haage ex K. Schumann) Backeberg 1949

Cleistocactus pungens
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Plants shrubby to treelike with several more or less erect
columnar branches, 1-3 m (3.3-9.8 ft) high. Stems gray-
green, 4.5-6 cm (1.8-2.4 in) in diameter. Ribs 7-14, notched
above each areole. Areoles not close set, yellowish. Central
spine one, gray, erect or pointing downward, 2-6 cm (0.8-
2.4 in) long. Radial spines 9-14, sometimes more, pale
brown, to 1 cm (0.4 in) long. Flowering areoles with many
bristles. Flowers somewhat curved above, red, 6-7 cm (2.4-
2.8 in) long, to 2 cm (0.8 in) in diameter; perianth parts
somewhat oblique, barely spreading. Fruits globose, yellow
or reddish orange, 2-4 cm (0.8-1.6 in) in diameter. Distrib-
ution: northern Peru.

Cleistocactus samaipatanus (Cardenas) D. R. Hunt 1987
Bolivicereus samaipatanus Cardenas 1951, Borzicactus

samaipatanus (Cardenas) Kimnach 1960
Akersia roseiflora Buining 1961
Bolivicereus brevicaulis F. Ritter 1980
Bolivicereus croceus F. Ritter 1980
Bolivicereus rufus F. Ritter 1980

Plants shrubby, branching basally with several erect stems,
to 1.5 m (4.9 ft) high. Stems 3.5-4 cm (1.4-1.6 in) in diam-
eter. Ribs 14-16, low, rounded. Areoles close set, light brown.
Spines 13-22, unequal, fine, needle shaped, yellowish to light
brown to gray or white, 4—30 mm (to 1.2 in) long. Flowers S
shaped, brilliant red, to 3.5 cm (1.4 in) long and 2 cm (0.8 in)
in diameter; perianth parts strongly oblique, narrow, acute;
stamens and style exserted. Fruits globose, reddish, to 1 cm
(0.4 in) in diameter. Distribution: widespread in lowland
Santa Cruz, Bolivia.

Cleistocactus septum (Kunth) F. A. C. Weber ex Roland-
Gosselin 1904

Cactus sepium Kunth 1823, Cereus sepium (Kunth) A. P. de Candolle
1828, Borzicactus sepium (Kunth) Britton & Rose 1920

Borzicactus ventimigliae Riccobono 1909
Borzicactus morleyanus Britton & Rose 1920
Borzicactus jajoianus Backeberg 1935, Loxanthocereusjajoianus

(Backeberg) Backeberg 1942
Borzicactus websterianus Backeberg 1937
Borzicactus aequatorialis Backeberg 1957

Plants shrubby, prostrate to ascending, unbranched or sparse-
ly branching basally, 0.5-2 m (1.6-6.6 ft) high. Stems light or
dark green, 3-10 cm (1.2-3.9 in) in diameter. Ribs 6-18, low,
obtuse, separated by wavy furrows. Areoles widely separated,
white or light brown. Spines brown, yellowish, or blackish,
becoming gray with age, bristly to needle-like. Central spines
1-3, stout, to 40 mm (1.6 in) long. Radial spines 8-10, to 10
mm (0.4 in) long. Flowers straight, bright red, to 7.5 cm (3
in) long and 3 cm (1.2 in) in diameter; perianth parts slightly
oblique, spreading. Fruits globose, brownish green to yellow-
ish green, to 5 cm (2 in) in diameter. Distribution: northern
and central Ecuador.

Cleistocactus serpens (Kunth) F. A. C. Weber ex Roland-
Gosselin 1904

Cactus serpens Kunth 1823, Cereus serpens (Kunth) A. P. de Candolle
1828, Borzicactus serpens (Kunth) Kimnach 1960, Bolivicereus ser-
pens (Kunth) Backeberg 1962, Borzicactella serpens (Kunth) F. Rit-
ter 1981

Loxanthocereus granditessellatus Rauh & Backeberg 1957
Loxanthocereus sulcifer Rauh & Backeberg 1957, Borzicactus sulcifer

(Rauh & Backeberg) Kimnach 1960

Cleistocactus samaipatanus Cleistocactus sepium Cleistocactus serpens
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Cereus pseudothelegonus Rauh & Backeberg 1959, Borzicactus

pseudothelegonus (Rauh & Backeberg) Rauh & Backeberg 1963

Loxanthocereus otuscensis F. Ritter 1981

Loxanthocereus parvitesselatus F. Ritter 1981

Cleistocactus leonensisl. E. Madsen 1989

Plants shrubby, prostrate to slightly ascending, to 1.5 m (4.9
ft) high. Stems dark green, to 3 m (9.8 ft) long, 2-5 cm (0.8-2
in) in diameter. Ribs 9-11, low, rounded, separated by deep
furrows, forming low tubercles. Areoles widely separated,
light brown, becoming gray. Spines awl shaped, straight,
black, becoming gray with dark tips. Central spine one, some-
times absent, 5-40 mm (0.2-1.6 in) long. Radial spines about
10, radiating, short. Flowers slightly curved, red, 5.5-7 cm
(2.2-2.8 in) long, to 3 cm (1.2 in) in diameter; perianth parts
oblique, spreading. Fruits globose, yellowish green, 2-3 cm
(0.8-1.2 in) in diameter. Distribution: southern Ecuador and
northern Peru.

Cleistocactus sextonianuS (Backeberg) D. R. Hunt 1991
Erdisia sexton/ana Backeberg 1935, Loxanthocereus sextonianus

(Backeberg) Backeberg 1942, Borzicactus sextonianus (Backeberg)

Kimnach 1960

Maritimocereus gracilis Akers & Buining 1950, Loxanthocereus graciiis

(Akers & Buining) Backeberg 1958, Borzicactus gracilis (Akers &

Buining) Buxbaum & Krainz 1962

Loxanthocereus aticensis Rauh & Backeberg 1957

Loxanthocereus camanaensis Rauh & Backeberg 1957

Loxanthocereus nanus Backeberg 1957

Loxanthocereus riomajensis Rauh & Backeberg 1957

Loxanthocereus splendens Backeberg 1957

Loxanthocereus puquiensis F. Ritter 1981

Loxanthocereus variabilis F. Ritter 1981

Plants shrubby, usually prostrate with woody underground
parts. Stems to 1.5 m (4.9 ft) long and 3 cm (1.2 in) in diam-
eter. Ribs variable, about 13. Areoles small, close set. Spines
not clearly differentiated as centrals and radials, thin, radiat-
ing, pink to yellow to brown. Central spines 1-3, to 30 mm
(1.2 in) long. Radial spines 8-30, to 5 mm long. Flowers red,
5-6 cm (2-2.4 in) long. Fruits green. Distribution: coastal
Peru. Cleistocactus sextonianus is surprisingly poorly known
though it has a fairly wide distribution.

Cleistocactus Smamgdiflorus (F. A. C. Weber) Britton &
Rose 1920

Cereus smaragdiflorus F. A. C. Weber 1894

Plants shrubby, branching basally with arching to creeping
stems, to 1 m (3.3 ft) high. Stems 2-3 cm (0.8-1.2 in) in di-
ameter. Ribs 12-14, low. Central spines 4-6, yellowish or
brown, 15-35 mm (0.6-1.4 in) long. Radial spines 10-14,
needle-like, to 10 mm (0.4 in) long. Flowers straight, slightly

constricted above the pericarpels, yellow to emerald green,
4-5 cm (1.6-2 in) long; perianth parts not spreading; styles
slightly exserted. Fruits globose, to 1.5 cm (0.6 in) in diame-
ter. Distribution: northern Argentina.

Cleistocactus Strausii (Heese) Backeberg 1934
Pilocereus strausii Heese 1907, Cereus sfrausii (Heese) Vaupel 1913,

Borzicactus strausii (Heese) A. Berger 1926

Plants shrubby, branching basally with several erect stems,
1-3 m (3.3-9.8 ft) high. Stems light green, to 8 cm (3.1 in) in

Cleistocactus sextonianus

Cleistocactus strausii
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diameter, completely covered by dense white spines. Ribs 25-
30. Areoles close set. Central spines about 4, pale yellow, to 20
mm (0.8 in) long. Radial spines 30-40, hairlike, white, 15-50
mm (0.6-2 in) long. Flowers slightly curved, dark red, 8-9
cm (3.1-3.5 in) long; floral tubes with silky hairs. Fruits pear
shaped, red, to 2 cm (0.8 in) in diameter. Distribution: south-
ern Bolivia and northern Argentina.

Cleistocactus tarijensis Cardenas 1956
Cleistocactus compactus Backeberg 1957

Plants shrubby with several erect branches, 60-70 cm (24-28
in) high. Stems cylindrical, fresh green, tapering slightly, 4-5
cm (1.6-2 in) in diameter. Ribs about 20, low, obtuse. Are-
oles round, prominent, whitish, close set. Spines about 20,
not differentiated as centrals and radials, thin, needle-like,
whitish to straw yellow, to 2.5 cm (1 in) long. Flowers often
numerous, borne near the stem tips, magenta, bent, to 4 cm
(1.6 in) long. Fruits globose, light red with greenish scales, to
1.5 cm (0.6 in) in diameter. Distribution: Cercado province,
Tarija, Bolivia.

Cleistocactus tenuiserpens Rauh & Backeberg 1957
Borzlcactus tenuiserpens (Rauh & Backeberg) Kimnach 1960, Bolivi-

cereus tenuiserpens (Rauh & Backeberg) Backeberg 1962, Borzi-
cactella tenuiserpens (Rauh & Backeberg) F. Ritter 1981

Plants shrubby, branching basally, to 2 m (6.6 ft) high. Stems
very slender, green, 8-10 mm (0.3-0.4 in) in diameter. Ribs
9-10, low, somewhat arched. Central spines 1-2, erect, to 25

mm (1 in) long. Radial spines very slender, spreading, whit-
ish, 2-8 mm (to 0.3 in) long. Flowers red, to 5 cm (2 in) long.
Fruits green to red, to 2 cm (0.8 in) in diameter. Distribution:
northern Peru. Cleistocactus tenuiserpens is poorly known.

Cleistocactus tominensis (Weingart) Backeberg 1935
Cereus tominensis Weingart 1931, Borzlcactus tominensis (Weingart)

Borg 1937
Cleistocactus crassicaulis Cardenas 1961

Cleistocactus mendozae Cardenas 1963

Cleistocactus viridialabastri Cardenas 1963

Cleistocactus clavicaulis Cardenas 1964

Cleistocactus capadalensis F. Ritter 1980

Plants shrubby, unbranched at first, later branching basally
with erect stems, to 2 m (6.6 ft) high. Stems to 5 cm (2 in) in
diameter. Ribs 18-22, low, with transverse furrows. Spines 8-
9, not easily differentiated as centrals and radials, thin, some
erect, later stouter, yellowish to reddish brown, becoming
gray, to 20 mm (0.8 in) long. Flowers narrow, green to yellow
to red, or sometimes green below and red above, to 2.5 cm (1
in) long. Fruits globose, pale pink, to 1.8 cm (0.7 in) in diam-
eter. Distribution: Azurduy province, Chuquisaca, Bolivia.

Cleistocactus tupizensis (Vaupel) Backeberg 1934
Cereus tupizensis Vaupel 1916

Plants shrubby, branching basally with several erect stems,
to 1.5 m (4.9 ft) high. Stems to 6 cm (2.4 in) in diameter. Ribs
14-24, low. Areoles large. Central spines 2, reddish brown to

Cleistocactus tenuiserpens Cleistocactus tupizensis Cleistocactus vulpis-cauda
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whitish, to 4.5 cm (1.8 in) long. Radial spines 15-20, un-
equal, glassy white, brittle, crowded. Flowers slightly curv-
ing, wine red to whitish, to 8 cm (3.1 in) long; perianth parts
oblique. Distribution: Tupiza, Potosi, Bolivia.

Cleistocactus varispinus F. Ritter 1964
Cephalocleistocactusschattatianus Backeberg 1963

Plants shrubby, branching well above ground level with
many upright stems. Stems green, 50-100 cm (20-39 in)
long, 3-5 cm (1.2-2 in) in diameter. Ribs 14-18, indistinctly
notched. Areoles close set, white. Spines 30-40, not easily
differentiated as centrals and radials, 1-2 much longer than
the others, pale yellow to golden yellow or brownish yellow,
straight, needle-like, 10-40 mm (0.4-1.6 in) long. Flowers
straight, white with greenish tips, to 4.8 cm (1.9 in) long.
Fruits violet-red, to 2 cm (0.8 in) long. Distribution: La Paz,
Bolivia.

Cleistocactus vulpis-cauda F. Ritter & Cullmann 1962

Plants shrubby, branching basally with several pendent
branches. Stems green, 1-2 m (3.3-6.6 ft) long, to 5 cm (2
in) in diameter. Ribs 18-22, weakly notched transversely.
Areoles yellow to dark brown. Spines as many as 50, not eas-
ily differentiated as centrals and radials, intergrading into
hairs, flexible, whitish to reddish brown, 10-20 mm (0.4-0.8
in) long. Flowers slightly curving, sharply bent above the
pericarpels, red, to 6 cm (2.4 in) long; perianth parts oblique;
stamens and style exserted. Fruits red to brownish, to 9 mm
(0.4 in) long. Distribution: Tomina province, Chuquisaca,
Bolivia.

Cleistocactus winter!

Cleistocactus winteri D. R. Hunt
Winteria aureispina F. Ritter 1962; Hildewintera aureispina (F. Ritter)

F. Ritter 1966, Winterocereusaureispinus (F. Ritter) Backeberg

1966; Loxanthocereusaureispinus (F. Ritter) Buxbaum 1974, Borzi-

cactusaureispinus (F. Ritter) G. D. Rowley 1975, Cleistocactus

aureispinus (F. Ritter) D. R. Hunt 1987, not validly published, not Fric

1928 (see C. baumannii)

Plants shrubby, branching at ground level with numerous
pendent or crawling stems. Stems green, to 1.5 m (4.9 ft)
long, 2-2.5 cm (0.8-1 in) in diameter. Ribs 16-17 with slight
notches between areoles. Areoles close set, brown. Spines
flexible, thin, straight, golden yellow. Central spines about
20, stouter, 5-10 mm (0.2-0.4 in) long. Radial spines about
30, radiating, 4-10 mm (to 0.4 in) long. Flowers open for
several days, curving, nearly white to pink, with outer peri-
anth parts orange-red, 4-6 cm (1.6-2.4 in) long, to 5 cm (2
in) in diameter; perianth parts widely spreading and some-
what recurved. Fruits barrel shaped, green to reddish green,
7-10 mm (0.3-0.4 in) long and in diameter. Distribution:
Florida province, Santa Cruz, Bolivia.

Cleistocactus xylorhlzus (F. Ritter) Ostolaza 1996
Loxanthocereusxylorhizus F. Ritter 1981

Plants shrubby, sprawling and only somewhat erect. Stems
gray-green, 20-50 cm (7.9-20 in) long, occasionally to 1 m
(3.3 ft) long, 5-7 cm (2-2.8 in) in diameter. Ribs 14-19,
deeply notched. Central spines 4-6, straight to somewhat
curved, awl shaped, to 5 cm (2 in) long. Radial spines 16-22,
needle-like, brownish yellow, straight, to 1 cm (0.4 in) long.
Flowers cinnabar colored, oblique, to 7 cm (2.8 in) long.
Fruits greenish brown, to 2 cm (0.8 in) long. Distribution:
Lima, Peru.

Cochemiea
George Lindsay (pers. comm.), one of the most knowledge-
able people on the cacti of Baja California, has long con-
tended that Cochemiea is distinct from Mammillaria. All
have agreed that its floral syndrome for hummingbird polli-
nation is distinct from that of most mammillarias, and DNA
sequence data show it to be clearly separate (Charlie Butter-
worth, pers. comm.). I treat it here as a separate genus, dis-
agreeing with the International Cactaceae Systematics Group.

Katharine Brandegee described Cochemiea as a subgenus
of Mammillaria in 1897; it was raised to the level of genus
(type, M. halei - C. halei) by Frederick Walton in 1899. The
name is derived from a tribe of Native Americans, the Cochi-
mi, who once occupied part of Baja California. Nathaniel
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Britton and Joseph Rose accepted the genus, including four
species in it. Butterworth (pers. comm.) believes that M.
thornberi is closely related to Cochemiea, the two taxa possi-
bly derived from a common ancestor.

The most distinguishing feature of Cochemiea is the long
tubular, bilaterally symmetrical, red flowers with exserted
stamens and style. The stems are elongate, cylindrical, and
covered with tubercles that are spirally arranged and without
grooves. All five species lack a milky sap.

Cochemiea (K. Brandegee) Walton 1899
Mammillaria subg. Cochemiea K. Brandegee 1897

Subfamily Cactoideae, tribe Cacteae. Plants often forming clus-
ters with several stems, either ascending or prostrate. Stems cylindri-
cal to elongate cylindrical, green, to 1 m (3.3 ft) long and 7 cm (2.8 in)
in diameter. Tubercles distinct, spirally arranged, without grooves,
lacking milky sap. Areoles dimorphic. Spines, both centrals and radi-
als, variable. Central spine hooked. Radial spines straight. Flowers
borne from the axils of the tubercles, open during the day, humming-
bird pollinated, narrowly tubular, bilaterally symmetrical, often S
shaped, with oblique perianth parts, red. Fruits globose, naked, red to
purplish red, indehiscent, with large terminal scars. Seeds black,
deeply pitted. Distribution: Baja California Peninsula, Mexico.

Cochemiea halei (K. Brandegee) Walton 1899
Mammillaria halei K. Brandegee 1889

Plants forming large clumps to 2 m (6.6 ft) wide. Stems cylin-
drical, 30-50 cm (12-20 in) long, 5-7.5 cm (2-3 in) in di-
ameter. Tubercles short, axils woolly. Central spines 3-4, red-
dish brown, later gray, straight, stiff, stout, to 35 mm (1.4 in)
long. Radial spines 10-21, reddish brown, becoming gray, to
12 mm (0.5 in) long. Flowers borne vertically, 2.5-5 cm (1-2

in) long; floral tubes long. Fruits club shaped, red, to 12 mm
(0.5 in) long. Distribution: Magdalena and Santa Margarita
Islands, Baja California Sur, Mexico.

Cochemiea maritima G. E. Lindsay 1937
Mammillaria maritima (G. E. Lindsay) D. R. Hunt 1971, M. pondiisubsp.

maritima (G. E. Lindsay) D. R. Hunt 1997

Plants forming large clumps to 1 m (3.3 ft) wide. Stems elon-
gate cylindrical, erect or decumbent, blue-green, 3-7 cm
(1.2-2.8 in) in diameter. Tubercles subconical, slightly flat-
tened laterally, axils gray woolly. Central spines 4, reddish
brown; the upper 3 ascending, straight, 1-2 cm (0.4-0.8 in)
long; the lower one horizontally extended outward and for-
ward, hooked, 2-5 cm (0.8-2 in) long. Radial spines 10-15,
white with black tips, spreading, to 4 cm (1.6 in) long. Flow-
ers trumpet shaped, flared and reflexed, with the styles twice
as long as the perianth, to 3 cm (1.2 in) long. Fruits globose,
red. Distribution: along the Pacific coast west of Punta Prieta,
Baja California, Mexico.

Cochemiea pondii (Greene) Walton 1899
BIZNAGITA

Mammillaria pondii Greene 1889

Plants solitary at first, later branching to form small clumps.
Stems cylindrical, to 30 cm (12 in) long, 3-7 cm (1.2-2.8 in)
in diameter. Tubercles conical, axils with bristles. Central
spines 4-5, one rigid and strongly hooked, whitish with dark
brown tips, to 25 mm (1 in) long. Radial spines 20-30, slen-
der, white, sometimes brownish. Flowers to 50 mm (2 in)
long; stamens sometimes exserted. Fruits purplish red. Dis-
tribution: Cedros Island, Baja California, Mexico.

Cochemiea maritima, photograph by Charles Glass

Cochemiea poselgeri Cochemiea setispina
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BIZNAGITA

Mammillaria poselgen Hildmann 1885

Plants branching basally to form clumps with the stems often
hanging from the rocks. Stems cylindrical, to 2 m (6.6 ft)
long and 4 cm (1.6 in) in diameter. Tubercles widespread,
three-sided, rounded apically, axils woolly, sometimes with a
few bristles. Central spine one, hooked, 15-20 mm (0.6-0.8
in) long. Radial spines about 8, brown with white tips, to 10
mm (0.4 in) long. Flowers to 3 cm (1.2 in) long. Fruits glo-
bose to broadly elongate, red. Distribution: Baja California
Sur, Mexico.

Cochemiea setispina (J. M. Coulter) Walton 1899

Cactus set/sp/'nus J. M. Coulter 1894, Mammillaria setispina (J. M.

Coulter) K. Brandegee 1897, M. pondii subsp. setispina (J. M. Coul-

ter) D. R. Hunt 1997

Plants forming clusters. Stems cylindrical, light gray-green,
to 30 cm (12 in) high, 3-6 cm (1.2-2.4 in) in diameter. Tu-
bercles short, broadly conical, axils woolly. Central spines 1-
4,2-5 cm (0.8-2 in), upper one straight, lowest one longest
and hooked. Radial spines 10-12, unequal, slender, flexible,
white with dark tips, 1-3.5 cm (0.4-1.4 in) long. Flowers 5-
5.5 cm (2-2.2 in) long; stamens strongly exserted. Fruits club
shaped, dark red, to 2 cm (0.8 in) long. Distribution: San
Borja region, San Julio Canyon, and Angel de la Guarda Is-
land, Baja California, Mexico.

Coleocephalocereus
Several genera of the tribe Cereeae occur only in Brazil, in-
cluding Coleocephalocereus. Curt Backeberg described the
genus in 1938 for a single species (type, Cereus fluminensis -
Coleocephalocereus fluminensis), the name derived from the
Greek coleos, sheath, and cephale, head, referring to the ce-
phalium. Backeberg believed that the most distinctive char-
acteristic of Coleocephalocereus is that the cephalium is sunk-
en in a groove or cavity and becomes more or less depressed
in time. Other characteristics are the elongate globose to
columnar stems, naked flowers that open at night in summer
for bat pollination, and fruits that open by small basal pores.

The relationship of Coleocephalocereus to other members
of the tribe Cereeae has been discussed by Nigel Taylor
(199la), who stated that it is "near or next to" Melocactus in
having similar flowers, fruits, and seeds. Melocactus has a ter-
minal cephalium, however, which apparently is a derived
characteristic in the tribe.

There has been some disagreement as to how many spe-

Coleocephalocereus aureus 167

cies are in Coleocephalocereus. Pierre Braun (1988) proposed
that Coleocephalocereus comprise the subgenera Coleocepha-
locereus and Buiningia with a total of 14 species. Taylor
(199la) added a third subgenus, Simplex, for C. goebelianus
and concluded that there are but 6 species, which the Inter-
national Cactaceae Systematics Group has accepted.

Coleocephalocereus Backeberg 1938
Buiningia Buxbaum 1971

Subfamily Cactoideae, tribe Cereeae. Plants erect, semierect, or
crawling, branched basally or unbranched, to 5 m (16 ft) high. Stems
elongate globose to cylindrical or columnar, green. Ribs 6-35,
rounded. Areoles close set. Spines weak or strong, needle-like, of var-
ious colors, to 45 cm (18 in) long. Cephalia lateral to apical, continu-
ous, more or less sunken in the stem on several reduced and de-
pressed ribs, with white wool and long, sturdy bristles of various colors.
Flowers tubular to bell shaped to funnelform, open at night, 2-8 cm
(0.8-3.1 in) long; pericarpels small, naked or with a few scales; floral
tubes long, naked or with a few scales. Fruits berrylike, globose to club
shaped, naked, smooth, red to purple, opening by basal pores, to 2.5
cm (1 in) long. Seeds globose to pear shaped, black, tuberculate,
about 1 mm long. Distribution: Sao Paulo, Rio de Janeiro, Espirito
Santo, Bahia, and Minas Gerais, Brazil.

Coleocephalocereus aureus F. Ritter 1968
Buiningia aurea (F. Ritter) Buxbaum 1971

Buiningia brevicylindrica Buining 1971, Coleocephalocereus brevicylin-

dricus (Buining) F. Ritter 1979, C. aureus subsp. brevicylindricus

(Buining) P.J. Braun 1991

Buiningia brevicylindrica var. elongata Buining 1971, Coleocephaloce-

reus elongatus (Buining) P. J. Braun 1988, C. aureus subsp. elonga-

tus (Buining) P. J. Braun 1991

Buiningia brevicylindrica var. longispina Buining 1971, Coleocephalo-

cereus aureus subsp. longispinus (Buining) P. J. Braun 1991

Plants short columnar, branching basally to form clumps,
20-40 cm (7.9-16 in) high. Stems dull green, 6-7 cm (2.4-

Coleocephdocereus aureus, photograph by Urs Eggli
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2.8 in) in diameter. Ribs 10-16, slightly tuberculate. Areoles in
the grooves between the tubercles, with white wool. Central
spines 1-4, thick, golden yellow, needle-like, erect, 2-5 cm
(0.8-2 in) long. Radial spines 10-15, golden yellow, needle-
like, 0.5-1.5 cm (0.2-0.6 in) long. Cephalia very wide, with
thick clusters of long wool 1-2 cm (0.4-0.8 in) long and
many fine, needle-like, curved, golden yellow bristles 2-3 cm
(0.8-1.2 in) long. Flowers yellow to lime green, 3-3.7 cm
(1.2-1.5 in) long, 1.5-2 cm (0.6-0.8 in) in diameter. Fruits
red, 1.6-2.2 cm (0.6-0.9 in) long, 1.2-1.5 cm (0.5-0.6 in) in
diameter. Distribution: Minas Gerais, Brazil. Several sub-
species have been described by Braun but the International
Cactaceae Systematics Group does not accept them.

Coleocephalocereus buxbaumianus Burning 1974
Coleocephalocereus estevesii Diers & Esteves 1978
Coleocephalocereus flavisetus F. Ritter 1979, C. buxbaumianus subsp.

flavisetus (F. Ritter) N. P. Taylor &Zappi 1997
Coleocephalocereus braunii Diers & Esteves 1985

Plants sprawling to erect, to 2 m (6.6 ft) high. Stems dark
green, to 11 cm (4.3 in) in diameter. Ribs as many as 18,
notched. Central spines 4-9, curved, yellow to yellowish
white, to 10 cm (3.9 in) long. Radial spines 9-18, thin, flexible,
yellow, 1-11 cm (0.4-4.3 in) long. Cephalia to 9 cm (3.5 in)
wide, with cream-colored wool and brownish bristles to 6 cm
(2.4 in) long. Flowers bell shaped, greenish white to white, to
7.5 cm (3 in) long, 3-4 cm (1.2-1.6 in) in diameter. Fruits
bluish red to red to purplish, to 3.5 cm (1.4 in) long and 2 cm
(0.8 in) in diameter. Distribution: Minas Gerais, Brazil.

Two subspecies of Coleocephalocereus buxbaumianus are
recognized. Subspecies buxbaumianus is usually 1 m (3.3 ft)
or less high and has red to purplish fruits; it occurs in Teofilo
Otoni. Subspecies flavisetus often grows to 2 m (6.6 ft) high
and has bluish red fruits; it occurs in Engenheiro Caldas.

Coleocephalocereus fluminensis (Miquel) Backeberg
1941

Cereus fluminensis Miquel 1838, Cephalocereus fluminensis (Miquel)
Britton & Rose 1920, Austrocephalocereus fluminensis (Miquel)
Buxbaum 1968

Leocereus paulensis Spegazzini 1925
Coleocephalocereus decumbens F. Ritter 1968, C. fluminensis subsp.

decumbens (F. Ritter) N. P. Taylor &Zappi 1997
Coleocephalocereus paulensis F. Ritter 1968, C. fluminensis van

paulensis (F. Ritter) P. J. Braun 1991, C. fluminensis subsp. paulensis
(F. Ritter) P. J. Braun & Esteves 1995

Coleocephalocereus fluminensis var. braamhaarii P. J. Braun 1982,
C. fluminensis subsp. braamhaarii (P. J. Braun) P. J. Braun & Esteves
1995

Coleocephalocereus diersianus P. J. Braun & Esteves 1988

Plants semiprostrate with upturned stems, branching basally,
to 3 m (9.8 ft) long. Stems dark green, to 10 cm (3.9 in) in di-
ameter. Ribs 5-17, straight. Central spine one, brownish yel-
low, becoming gray. Radial spines 4-14, yellowish, becom-
ing gray with age. Flowering stems with different spination,
grayish yellow, flexible, to 3 cm (1.2 in) long, 2-10 stout,
other 2-4 small and erect. Cephalia to 1 m (3.3 ft) long and 5
cm (2 in) wide, with copious white wool and bristles. Flow-
ers whitish to slightly pink, to 7 cm (2.8 in) long. Fruits slen-
der, top shaped, shiny violet, 2-3 cm (0.8-1.2 in) long. Distri-
bution: Rio de Janeiro, Sao Paulo, Espirito Santo, and Minas
Gerais, Brazil.

Two subspecies of Coleocephalocereus fluminensis are rec-
ognized. Subspecies fluminensis has stems to 2 m (6.6 ft) long
and 10 cm (3.9 in) in diameter, with about 17 ribs and 4-7
radial spines; it occurs in Rio de Janeiro, Sao Paulo, and Es-
pirito Santo. Subspecies decumbens has stems to 3 m (9.8 ft)

Coleocephalocereus buxbaumianus subsp. flavisetus, photograph by
Nigel Taylor



long and 3.5-7 cm (1.4-2.8 in) in diameter, with 5-13 ribs
and 8 radial spines; it occurs near Agua Vermelha in the north-
eastern part of Minas Gerais.

Coleocephalocereus goebelianus (Vaupel) Buining 1970
Cereus goebelianus Vaupel 1923-1924
Coleocephalocereus pachystele F. Ritter 1968

Plants tall, columnar, branching at or near the ground, to 2 m
(6.6 ft) high. Stems to 6 cm (2.4 in) in diameter. Ribs 10-20.
Spines 10-12, brown, needle-like, thin, to 1 cm (0.4 in) long.
Cephalia to 1.5 m (4.9 ft) long and 20 cm (7.9 in) wide,
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densely woolly, dark, bristly. Flowers bell shaped, pinkish
white, widely spreading, to 5 cm (2 in) long. Distribution:
central Bahia, Brazil.

Coleocephalocereuspluricostatus. Buining & Brederoo
1971

Coleocephalocereus pluricostatus subs?, uebelmanniorum P. J. Braun
& Esteves 1993

Plants erect, columnar, sprouting basally, to 5 m (16 ft) high.
Stems to 9 cm (3.5 in) in diameter. Ribs 12-25, sometimes as
many as 34 in the cephalia, with furrows over the areoles.

Coleocephalocereus
goebelianus, photo-
graph by Charles Glass

Coleocephalocereus
pluricostatus, photo-
graph by Nigel Taylor

Coleocephalocereus fluminensis subsp.fluminensis, photograph by Nigel
Taylor
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Areoles with gray wool. Spines thin, yellow, straight. Central
spine one, sometimes absent, to 6 mm (0.2 in) long. Radial
spines 5, to 11 mm (0.4 in) long. Cephalia to 1.3 m (4.3 ft)
long and 6 cm (2.4 in) wide, including about 7 ribs, with
dense, silky wool and yellow to brownish black bristles. Flow-
ers bell shaped and funnelform, white, to 2.6 cm (1 in) long
and 1.5 cm (0.6 in) in diameter. Fruits top shaped, glossy red-
dish, to 1.7 cm (0.7 in) long and 1.5 cm (0.6 in) in diameter.
Distribution: Minas Gerais and Espirito Santo, Brazil.

Coleocephalocereus purpureus (Buining &Brederoo)
F. Ritter 1979

Buiningia purpurea Buining & Brederoo 1973

Plants erect, columnar, branching basally, to 90 cm (35 in)
high. Stems deep green, to 10 cm (3.9 in) in diameter. Ribs
13. Spines golden yellow to red, later gray. Central spines 4,
one as long as 7 cm (2.8 in), others 3-3.5 cm (1.2-1.4 in)
long. Radial spines 12, spreading, needle-like, somewhat
curved, 1.2-2.5 cm (0.5-1 in) long. Cephalia to 50 cm (20
in) long, with gray wool and golden yellow to brown bris-
tles. Flowers tubular, purplish red, to 3 cm (1.2 in) long and
1.2 cm (0.5 in) in diameter. Fruits globose to oval, shiny red,
1.7—2.5 cm (0.7—1 in) long, to 1.7 cm (0.7 in) in diameter.
Distribution: northeastern Minas Gerais, Brazil.

Consoles
The group of flat-stemmed opuntioids that occurs in the
Caribbean region has been considered different from those
of the North American mainland, particularly in the unusual
branching pattern and shape of the ultimate stem segments.
Consoled (type, Opuntia spinosissima - C. spinosissima.) was

described by Charles Lemaire in 1862, the name honoring
Michelangelo Console of the Palermo Botanic Garden, Italy.
Nathaniel Britton and Joseph Rose (1919-1923,1:202-209),
despite describing numerous new genera in The Cactaceae,
did not accept Lemaire's genus, and simply placed species of
Consoled in their series 26, Spinosissimae, of Opuntia. Most
have followed Britton and Rose's treatment of Consoled in
The Cactaceae, even though Britton changed his mind 11
years later and recognized it as a genus. Research by Steven
Dickie and Robert Wallace (2001) and Wolfgang Stuppy
(2001) shows that Consoled is, indeed, deserving of recogni-
tion at the level of genus.

Alberto Areces-Mallea (1996) has further studied the
group, especially in Cuba, and concluded that nine species
should be recognized. They are distinguished from the rest of
the opuntioids by their characteristic indeterminate, cylin-
drical, woody, unsegmented main axis, dimorphic growth
pattern, asymmetrical branching, unusual structure of the
floral nectary, and distinctive pollen and seeds. The relatively
small flowers are open during the day in summer and are
borne subterminally. Areces-Mallea also notes that Consoled
can be divided into two subgroups based on the texture of
the mature stem segments, which are smooth or reticulate.

Consoles Lemaire 1862
Subfamily Opuntioideae. Plants tall, treelike with one or more

main, unjointed, spiny stems ortrunks that are usually round in cross
section, with lateral or sometimes terminal branching, and forming
loose to dense clumps of stem segments. Roots tuberous orfibrous.
Stem segments globose, ellipsoidal, or ovate, often irregular in out-
line, with curving margins, either smooth or distinctly reticulate on
their surfaces. Leaves minute, mostly cylindrical, falling away early,
0.5-3 mm long. Areoles with hairs, glochids, and spines, not sunken
into cavities, sometimes concentrated in the distal portions of the
segments. Spines variable, sometimes absent. Flowers open during
the day, closing at night, small, red to orange to yellow; pericarpels
elongate, flattened, and sometimes bent; styles with a basal thicken-
ing or cup-shaped nectaries; pollen grains 12-porate, completely
lackingsmall, fine spines. Fruits oblongto ovoid, fleshy. Seeds highly
specialized, yellowish white, 3-4 mm in diameter, strongly laterally
compressed; funicular envelope densely covered with trichomes;
funiculargirdle strongly protruding; perisperm reduced. Distribution:
Florida and throughout the Caribbean.

Consolea corallicola Small 1930
SEMAPHORE CACTUS

Opuntia corallicola (Small) Werdermann 1931

Plants treelike, to 2 m (6.6 ft) or more high. Trunks straight
and upright, elliptical or oval in cross section, well armed

Coleocephalocereus purpureus
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with bristles. Roots fibrous. Stem segments green, elliptical
or nearly so, relatively thin, more or less curved, reticulate,
20-30 cm (7.9-12 in) long. Spines 5-9, salmon colored, be-
coming gray and darker with age, needle-like, one much
longer than the others, 7-12 cm (2.8-4.7 in) long. Flowers
bright red. Fruits obovoid to club shaped, yellow, 2.5-5 cm
(1-2 in) long, with spreading spines. Distribution: Key Largo
and Big Pine Key, Florida. Some researchers feel that Conso-
lea corallicola is the same as C. spinosissima but Alberto Are-
ces-Mallea (pers. comm.) believes it to be distinct.

Consoled falcata (Ekman & Werdermann) F. M. Knuth 1935
Opuntia falcata Ekman & Werdermann 1932

Plants treelike, to 1.5 m (4.9 ft) high. Stem segments dark
glossy green, sometimes sickle shaped, the surfaces occa-
sionally with small prominences but not reticulate, to 35 cm
(14 in) long and 9 cm (3.5 in) wide. Spines 2-8 or absent,
needle-like, rough, yellowish to pale brown, 1-4 cm (0.4-1.6
in) long. Flowers reddish, 2-5 cm (0.8-2 in) in diameter.
Distribution: northwestern Haiti.

Consoled macracantha (Grisebach) A. Berger 1926
Opuntia macracantha Grisebach 1866

Plants strongly branched, to 3 m (9.8 ft) or more high.
Trunks to 15 cm (5.9 in) in diameter with numerous diver-
gent spines to 15 cm (5.9 in) long. Stem segments oblong to Consoled falcata

Consoka
corallicola
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ovate, flat, shiny green, smooth. Glochids numerous, brown.
Spines 1-4 or absent, whitish, stout, awl shaped, to 15 cm
(5.9 in) long. Flowers often many, with widely spreading pe-
rianth segments, orange-yellow. Distribution: Cuba.

Consoled millspaughii (Britton) A. Berger 1926
Opuntia millspaughii Britton 1908

Conso/ea millspaughii subsp. coymanensis Areces 2000

Plants to 2.5 m (8.2 ft) high, branching above; trunks 5-7 cm
(2-2.8 in) in diameter with numerous dense clusters of spines
bent backward, to 15 cm (5.9 in) long. Stem segments light
green, smooth, narrowly oblong to obliquely lance shaped,
to 40 cm (16 in) long, to 10 cm (3.9 in) wide, 1-1.5 cm (0.4-
0.6 in) thick. Areoles on mature segments pitted. Glochids
short, yellowish brown, sometimes absent. Spines 6-45, re-
stricted to margins, purplish when young, shorter than those
on trunks. Flowers cup shaped, orange-red to carmine, to 1
cm (0.4 in) in diameter. Fruits compressed ovoid, to 2 cm (0.8
in) long and 1.5 cm (0.6 in) in diameter, with a few spines.
Distribution: Cuba, Cayman Islands, and Bahamas.

Two subspecies of Consolea millspaughii are recognized.
Subspecies millspaughii is a large shrub to 2.5 m (8.2 ft) high,
with 6-15 stiff spines and many glochids, and orange-red
flowers; it occurs in the Bahamas and northern Cuba. Sub-
species caymanensis is a smaller shrub to 1.2 m (3.9 ft) high,
with 20-45 spines and no glochids, and carmine flowers; it
occurs on the Cayman Islands.

Consolea moniliformis (Linnaeus) A. Berger 1926
Cactus moniliformis Linnaeus 1753, Opuntia moniliformis (Linnaeus)

Haworth ex Steudel 1841, Nopalea moniliformis (Linnaeus) K. Schu-

mann 1898

Cactus feroxWilldenow 1813, Opuntia ferox(Willdenow) Haworth

1819, Consolea ferox(Willdenow) Lemaire 1862

Opuntia testudinis-crus F. A. C. Weber ex Roland-Gosselin 1904

Opuntia haitiensis Britton 1908

Consolea moniliformis subsp.guantanamana Areces 1996

Plants treelike, to 4 m (13 ft) high, freely branching in the
crowns. Trunks somewhat flattened toward the top with
dense, sharp, spreading, yellow or gray spines to 12 cm (4.7
in) long. Stem segments oblong to sickle shaped, reticulately
tuberculate, to 30 cm (12 in) long and 13 cm (5.1 in) wide.
Glochids brown. Spines 3-6 in young segments, later 5-8,
yellowish, sometimes absent, to 8 mm (0.3 in) long. Flowers
opening widely, with recurved perianth parts, yellow to
orange, to 5 cm (2 in) long and 2.5 cm (1 in) in diameter.
Fruits oblong to ovoid, to 6 cm (2.4 in) long. Distribution:
Cuba, Hispaniola, and Desecheo.

Areces-Mallea (1996) recognized two subspecies of Con-

solea moniliformis. Subspecies moniliformis has distinctly
reticulate ultimate stem segments and occurs on Hispaniola
and Desecheo. Subspecies guantanamana has only scanty
reticulation and occurs only in Cuba. Thus the two taxa are
quite disjunct.

Consolea nashii (Britton) A. Berger 1926
Opuntia nashii Britton 1905

Consolea nashii subsp.gibarensis Areces 1996

Plants shrubby to treelike, 1-2 m (3.3-6.6 ft) high. Trunks
round in cross section, spiny, 5-12 cm (2-4.7 in) in diameter.
Stem segments variable; principal ones blunt, notched, to 1
m (3.3 ft) or more long, 4-6 cm (1.6-2.4 in) wide; secondary
or lateral segments opposite or alternate, oblong to linear
oblong, blunt, notched, with some protuberances but not
distinctly reticulate, to 30 cm (12 in) long, 8 cm (3.1 in) wide,
and 6 mm (0.2 in) thick. Areoles slightly elevated. Glochids
very small, brown. Spines 2-5, slender, straight, diverging,
sharp, light gray, 3-6 cm (1.2-2.4 in) long. Flowers red, to 4
cm (1.6 in) long and 1.5 cm (0.6 in) in diameter. Distribu-
tion: Bahamas and Cuba.

Consolea moniliformis subsp. moniliformis



Areces-Mallea (1996) recognized two distinct, disjunct
subspecies of Consolea nashii. Subspecies nashii is often tree-
like to 2 m (6.6 ft) high and occurs in the Bahamas. Sub-
species gibarensis is usually a low, medium-size shrub and
occurs only in Cuba.

Consolea picardae (Urban) Areces 2000
Opuntia picardae Urban 1919

Plants erect, treelike, branching above, 3-10 m (9.8-33 ft)
high. Trunks not jointed, elliptic, becoming cylindrical with
age, densely armed with clusters of spines. Stem segments
thin, flat, glossy dark green, weakly tuberculate, spineless or
nearly so, narrowly oblong to lance shaped, slightly asym-
metrical, 12-35 cm (4.7-14 in) long, 5-9 cm (2-3.5 in) wide,
4-9 mm (to 0.4 in) thick. Spines often absent on lateral and
ultimate segments, common on trunks. Flowers orange or
yellow, becoming red with age, 2.5-4.5 cm (1-1.8 in) in di-
ameter; pericarpels with spineless areoles. Fruits ovoid to el-
liptically ovoid, slightly compressed, 5-9 cm (2-3.5 in) long,
4-6.5 cm (1.6-2.6 in) in diameter. Distribution: Hispaniola.
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Consolea rubescens (Salm-Dyckex A. P. de Candolle)
Lemaire 1862

Opuntia rubescens Salm-Dyck ex A. P. de Candolle 1828

Opuntia guanicana K. Schumann 1908, Consolea guanicana (K. Schu-

mann) P.M. Knuth 1935

Plants erect, treelike, branching above, to 6 m (20 ft) high.
Trunks nearly cylindrical below, somewhat flattened above,
with clusters of spines to 8 cm (3.1 in) long or spineless, to 15
cm (5.9 in) in diameter. Stem segments thin, flat, dark green
to reddish green, not reticulate except when young, but with
protuberances, oblong to ovate, to 25 cm (9.8 in) long. Spines
several, sometimes absent, whitish, needle-like, 1-6 cm
(0.4-2.4 in) long. Flowers red, orange, or yellow, to 6 cm (2.4
in) long and 2 cm (0.8 in) in diameter. Fruits ovoid to glo-
bose, reddish, to 8 cm (3.1 in) in diameter. Distribution:
Lesser Antilles, Virgin Islands, and Puerto Rico.

Consolea Spinosissima (P. Miller) Lemaire 1862
SEMAPHORE CACTUS

Opuntia spinosissima P. Miller 1768

Plants erect, treelike, branching in the crowns at right angles
to older segments, to 4.5 m (15 ft) high. Trunks nearly cylin-
drical, heavily spined, to 2.5 m (8.2 ft) high and 8 cm (3.1 in)
in diameter. Stem segments dull to light green, flattened, rel-
atively thick, elliptical to elongate, reticulate, 15-28 cm (5.9-
11 in) long, 5-9 cm (2-3.5 in) wide. Glochids brown. Spines
1-3, sometimes absent, needle-like, yellowish to whitish, to 8
cm (3.1 in) long. Flowers orange-yellow, becoming reddish,
3-7.5 cm (1.2-3 in) long, 1.2-2.5 cm (0.5-1 in) in diameter.
Fruits often flattened, spiny, yellow, 2.5-6 cm (1-2.4 in) long,

Consolea nashii subsp. nashii Consolea rubescens
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Consoled spinosissima

2-4 cm (0.8-1.6 in) in diameter. Distribution: Jamaica and
Virgin Islands.

Copiapoa
Among the most impressive cacti in the Atacama Desert of
northern Chile is Copiapoa, varying in size from some of the
smallest cacti to massive clumps consisting of hundreds of
stems. Rudoph Philippi, a German botanist who traveled
widely in Chile in the mid-nineteenth century, described
three new cacti, placing them in Echinocactus. The Ameri-
can botanist Joseph Rose traveled to Chile in 1914, where he
observed and collected some of the interesting globose cacti
in the Atacama Desert. By that time several species of this
distinct group had been described, all placed in Echinocactus.
Britton and Rose recognized that the group was, indeed, dis-
tinct, and described the genus Copiapoa (type, E. marginatus
= C. marginata) in 1922, basing the name on the Chilean city
of Copiapo in Atacama, where many of the species occur.
They included only six species, a group of day-flowering, glo-

bose or short cylindrical, spiny cacti, that in some instances
form massive clumps.

In following years several additional species were de-
scribed by Friedrich Ritter and others. Nigel Taylor (1981b)
initiated a reexamination of Copiapoa, commenting exten-
sively on nomenclature. A lengthy paper by Massimo Mere-
galli and Carlo Doni (1991) summarized the knowledge of
Copiapoa. The publication by Rudolf Schulz and Attila Kap-
itany (1996) beautifully illustrates the genus but does not at-
tempt a taxonomic revision. A summary of the genus was also
included in Adriana Hoffmann's 1989 study of the Chilean
cacti. Two additional studies of the genus attempt taxonomic
updating and revision of Copiapoa. The first, by Graham
Charles (1998), contains numerous excellent illustrations
and a good discussion based on much fieldwork. The second,
by Fred Kattermann (pers. comm.), likewise is based on nu-
merous field trips and extensive research. The two treatments
differ somewhat, as well as from that in the CITES Cactaceae
Checklist (Hunt 1999a); 26 species are included here.

Copiapoa Britton & Rose 1922

Pilocopiapoa F. Ritter 1957

Subfamily Cactoideae, tribe Notocacteae. Plants solitary orform-

ing clusters. Stems globose to elongate cylindrical with the tips usually

covered with dense wool. Roots fibrous or taproots. Ribs distinct.

Spines usually present, variable. Flowers borne at the stem tips, bell

shaped to funnelform, yellow, sometimes with reddish tint; floral tubes

short, broad; pericarpels short, top shaped, naked. Fruits small,

smooth; persistent green scales apically. Seeds large, glossy black,

with large hilum. Distribution: Atacama Desert of northern Chile.

Copiapoa atacamensis Middleditch 1980
ATACAMENO

Echinocactus bolivianus Pfeiffer 1847, Copiapoa boliviana (Pfeiffer)

F. Ritter 1980

Plants solitary or forming clumps with many stems. Stems
globose to elongate globose, gray-green with grayish white
coating, to 12 cm (4.7 in) in diameter. Ribs 12-16, acute to
obtuse, rounded above and barely forming tubercles, some-
times spiraling. Areoles often confluent, orange-brown at
first, later blackish and nearly naked. Spines brownish, then
grayish black to gray. Central spine one, straight, pointing
outward, tapering, 33-38 mm (1.3-1.5 in) long. Radial spines
5-7, radiating, curving backward slightly, slender, nearly
bristle-like, 10-12 mm (0.4-0.5 in) long. Flowers widely
open, yellow, fragrant, 3-3.5 cm (1.2-1.4 in) long. Fruits
greenish to rose, with a few scales. Distribution: between Pa-
poso and Cerro Moreno, Antofagasta, Chile.
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Copiapoa atacamensis; taproot illustrated on page 29

Copiapoa bridgesii (Pfeiffer) Backeberg 1959
COPIAPOA DE BRIDGES
Echinocactus bridgesii Pfeiffer 1847

Plants solitary or forming loose clumps. Stems short cylin-
drical to cylindrical, grass green, 20-40 cm (7.9-16 in) high,
5-8 cm (2-3.1 in) in diameter. Ribs 8—12, straight, blunt,
slightly humped. Areoles small, close set to confluent. Spines
black to brown, becoming gray with age. Central spines 1-3,
thick, straight, pointing upward, 1.5-5 cm (0.6-2 in) long.
Radial spines 5-10, awl shaped, 1-2 cm (0.4-0.8 in) long.
Flowers open funnelform, yellow, 3-4 cm (1.2—1.6 in) long.
Distribution: north of Chanaral, Atacama, Chile.

Copiapoa calderana F. Ritter 1959
Copiapoa lembckei Backeberg 1959, not validly published

Copiapoa calderana var. spinosior F. Ritter 1980

Plants solitary to forming loose clumps. Stems globose to
cylindrical, bright gray-green with gray tips, 5-10 cm (2-3.9
in) in diameter. Ribs 10-17, wide, blunt, not notched, to 1
cm (0.4 in) high. Areoles round, gray, becoming black with
age, to 7 mm (0.3 in) apart. Spines awl shaped to needle-like,
straight, black or brown, becoming gray with age. Central
spines 1-2, 1.5-3 cm (0.6-1.2 in) long. Radial spines 4-7,
1-1.5 cm (0.4-0.6 in) long. Flowers funnelform, yellow,
scented, 2.5-3.5 cm (1-1.4 in) long. Distribution: near the
coast north of Caldera, Atacama, Chile.

Copiapoa dnerascens (Salm-Dyck) Britton &Rose 1922
ERIZOGRIS

Echinocactus dnerascens Salm-Dyck 1845

Echinocactus copiapensis Pfeiffer 1847

Copiapoa applanata Backeberg 1959

Plants usually forming clumps. Roots large, tuberous. Stems
depressed globose, dirty gray-green, convex and with gray
wool apically, to 9 cm (3.5 in) in diameter. Ribs 20, narrow,

Copiapoa bridgesii

Copiapoa calderana

Copiapoa dnerascens
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tuberculate, indented between the areoles. Areoles crowded,
round, gray or black. Spines rigid, straight, black, becoming
ash gray with age. Central spines 2, 18-21 mm (0.7-0.8 in)
long. Radial spines 8, spreading, interlacing, 10-13 mm
(0.4-0.5 in), lower ones longest. Flowers opening widely, yel-
low, somewhat fragrant, 2.7-5.5 cm (1.1—2.2 in) long. Fruits
reddish or greenish, 10-15 mm (0.4—0.6 in) long. Distribu-
tion: south of Barquito, Atacama, north to Taltal, Antofa-
gasta, Chile.

Copiapoa cinerea (Philippi) Britton. &Rose 1922
COPIAPOADEPHILIPPI

Echinocactus cinereus Philippi 1860

Copiapoa albispina Backeberg 1959, without description

Copiapoa columna-alba F. Ritter 1959; C. cinerea subsp. columna-alba

(F. Ritter) Meregalli 1992, not validly published

Copiapoa melanohystrix F. Ritter 1980

Plants solitary, later branching at the base and higher to form
clumps. Stems extremely variable, globose to cylindrical,
gray, covered with white wax, to 1.3 m (4.3 ft) high. Ribs vari-
able in number, 12-37, broad, obtuse. Spination variable in
color, number, and length. Central spines 1-2, 13-33 mm
(0.5-1.3 in) long. Radial spines 1-7, sometimes absent, 5-20
mm (0.2-0.8 in) long. Flowers yellow to yellow with pink or
reddish tint, 1.5-2.5 cm (0.6-1 in) long and in diameter.
Fruits cream to pink to reddish, with a few scales. Distribu-
tion: Chanaral, Antofagasta, Chile, north, mostly along the
coast but also into the coastal mountains, nearly to Botija.

Copiapoa conglomerata (Philippi) Lembcke 1966
Echinocactus conglomerata Philippi 1860
Copiapoa varispinata F. Ritter 1980

Plants commonly forming clumps. Stems globose, green,
4-7 cm (1.6-2.8 in) in diameter. Ribs 14-22, forming dis-
tinct tubercles. Areoles round, with white wool. Spines mostly
dark brown, sometimes yellowish brown, straight. Central
spines 5-10, very stout, 5-10 mm (0.2-0.4 in) long. Radial
spines 10-15, needle-like, 3-8 mm (to 0.3 in) long. Flowers
sulfur yellow, to 2.5 cm (1 in) long. Distribution: 40 km (25
miles) north of Paposo, Antofagasta, Chile.

Copiapoacoquimbana (Karwinsky ex Rumpler) Britton &
Rose 1922

COQUIMBANO

Echinocactus coquimbanus Karwinsky ex Rumpler 1885

Copiapoa pendulina F. Ritter 1959

Copiapoa wagenknechtii F. Ritter ex Backeberg 1959

Copiapoa alticostata F. Ritter 1963

Copiapoa pseudocoquimbana F. Ritter 1963

Copiapoa vallenarensis F. Ritter 1980

Plants often forming large clumps. Stems globose to short
cylindrical, bright green to blue-green, 5-14 cm (2-5.5 in)
in diameter. Ribs indistinct, 10-20, obtuse, tuberculate. Are-
oles woolly at first, later naked. Central spines usually absent,
sometimes as many as 3. Radial spines 4-9, black when
young, later gray, curved, horizontal. Flowers yellow with
reddish midveins, 2.5-5.5 cm (1-2.2 in) long. Fruits reddish
brown. Distribution: the southernmost species, just south of
Fray Jorge, north to the vicinity of Huasco, Atacama, and in-
land in the Elqui and Choros Valleys, Chile.

Copiapoa cinerea, also illustrated on page 40

Copiapoa conglomerata



Copiapoa echinoides (Salm-Dyck) Britton & 0Rose 1922
DURO

Echinocactus echinoides Salm-Dyck 1845

Echinocactus cupreatus Poselgerex Rumpler 1885, Copiapoa

cupreata (Poselger ex Rumpler) Backeberg 1959

Copiapoa cuprea F. Ritter 1959

Copiapoa dura F. Ritter 1963

Plants solitary or forming dense clusters. Stems globose,
firm, green, flattened and woolly apically, 7-18 cm (2.8-7.1
in) in diameter. Ribs 11-17, truncated. Areoles yellowish, be-
coming gray with age. Spines maroon to black, straight to
somewhat curved upward. Central spines 0-3, 10-30 mm
(0.4—1.2 in) long. Radial spines 6—10. Flowers pale yellow,
with odor, 3.5-4 cm (1.4-1.6 in) long. Fruits round, brown-

Copiapoa coquimbana; root system illustrated on page 29
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ish red, with a few scales. Distribution: near Totoral, Ataca-
ma, Chile.

Copiapoa esmeraldana F. Ritter 1980

Plants solitary or forming clusters. Roots large, tuberous.
Stems globose, green to brownish, 3.5-7 cm (1.4-2.8 in) in
diameter. Ribs 13-16, tuberculate, deeply notched, to 1 cm
(0.4 in) high. Areoles whitish. Spines brown, straight. Central
spines 3-4, awl shaped, 1-2 cm (0.4-0.8 in) long. Radial
spines 6-8, needle-like, 0.5-1 cm (0.2-0.4 in) long. Flowers
yellow, scented, 3-3.5 cm (1.2-1.4 in) long. Fruits globose, dull
green. Distribution: vicinity of Esmeralda, Antofagasta, Chile.

Copiapoa fiedleriana (K. Schumann) Backeberg 1935
Echinocactus fiedlerianus K. Schumann 1903

Copiapoa echinata F. Ritter 1959

Copiapoa totoralensis F. Ritter 1960
Copiapoa intermedia F. Ritter ex Backeberg 1962, not validly published

Plants solitary to many-stemmed. Roots large, fleshy. Stems
globose, gray-green, 5-8 cm (2-3.1 in) high and in diameter.
Ribs 15-20, straight, laterally compressed, tuberculate. Are-
oles round to oval, gray, separated. Spines blackish or grayish
brown. Central spines usually absent. Radial spines 4-8,
rigid, straight to slightly curved, to 30 mm (1.2 in) long.
Flowers pure yellow, 2.5-3 cm (1-1.2 in) long. Fruits glo-
bose. Distribution: Huasco to north of Carrizal Bajo, Ata-
cama, Chile.

Copiapoa grandiflora F. Ritter 1963
Copiapoa montana subsp. grandiflora (F. Ritter) N. P. Taylor 1997

Plants readily forming clusters to 50 cm (20 in) wide. Roots
large, tuberous. Stems globose to short cylindrical, gray-
green, 6-10 cm (2.4-3.9 in) in diameter. Ribs 12-19, tuber-
culate, notched, 10-12 mm (0.4-0.5 in) high and wide. Are-

Copiapoa echinoides Copiapoa fiedleriana
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oles whitish. Spines black to brown, straight. Central spines
2-4, thick. Radial spines 7-10, needle-like, 1-3 cm (0.4-1.2
in) long. Flowers yellow, 3-5.5 cm (1.2-2.2 in) long. Fruits
globose, reddish or brownish, 1-1.5 cm (0.4-0.6 in) long and
in diameter. Distribution: vicinity of Esmeralda, Antofagasta,
Chile.

Copiapoa haseltoniana Backeberg 1956
Copiapoa cinerea subsp. haseltonia (Backeberg) N. P. Taylor 1997

Copiapoagigantea Backeberg 1936, C. cinerea subsp. gigantea

(Backeberg) Slaba 1997

Copiapoa eremophila F. Ritter 1980

Copiapoa tenebrosa F. Ritter 1980

Plants commonly forming large clumps, branching both
basally and laterally, to 1.5 m (4.9 ft) high and 2 m (6.6 ft)
wide. Stems globose to cylindrical, gray-green to gray, 12-25
cm (4.7-9.8 in) in diameter. Ribs 20-37, notched, becoming
flattened. Areoles large, orangish. Central spine one, some-
times absent. Radial spines as many as 9, yellowish with
darker tips, to 3 cm (1.2 in) long. Flowers yellow. Distribu-
tion: vicinity of Paposo, Antofagasta, Chile. Copiapoa hasel-
toniana is believed by some to be a population of C. cinerea.

Copiapoa humilis (Philippi) Hutchison 1953
HUMILDITO

Echinocactus humilis Philippi 1860

Copiapoa paposoensis F. Ritter 1980

Plants sometimes solitary, usually forming clumps. Taproots
large, connected to the stems by long slender necks. Stems
globose, olive green to dark green, 4-6 cm (1.6-2.4 in) high,
3-9 cm (1.2-3.5 in) in diameter. Ribs 8-14, forming distinct
tubercles. Areoles well separated, with white wool. Central
spines 1-4, sometimes absent on young stems, fairly slender,
erect, gray, straight or curved, 10-35 mm (0.4-1.4 in) long.

Radial spines 7-13, needle-like, flattened against the stem
surface, 2-25 mm (to 1 in) long. Flowers dark yellow, with
odor, 3-4 cm (1.2-1.6 in) long. Fruits round, naked, bright
red, to 8 mm (0.3 in) long. Distribution: Tocopilla, Antofa-
gasta, south along the coast to Barquito, Atacama, just south
of Chanaral, Antofagasta, Chile.

Copiapoa hypogaea F. Ritter 1980

Plants usually solitary, occasionally forming small clumps,
rarely rising above ground level, sometimes sunken. Roots
tuberous. Stems depressed globose, gray-brown to greenish,
3-6.5 cm (1.2-2.6 in) in diameter. Ribs 10-14, slightly
twisted, broad, flat, with chins, notched. Areoles sunken,
white. Spines usually absent, sometimes 1-6, blackish. Flow-
ers opening broadly, yellow. Distribution: coastal hills near
Chanaral, Atacama, Chile.

Copiapoa krainziana F. Ritter 1963
CHASCON

Copiapoa cinerea subsp. krainziana (F. Ritter) N. P. Taylor 1997

Plants solitary or branching basally to form clumps to 1 m
(3.3 ft) wide. Stems globose to cylindrical, gray-green, 6-12
cm (2.4-4.7 in) in diameter, densely covered by spines. Ribs
13-24, straight. Areoles gray. Spines variable, needle-like, fine,
soft, straight or curved, white to grayish. Central spines 12-20.
Radial spines 10—12. Flowers clear yellow, 2.5—3.5 cm (1-1.4
in) long. Fruits white or rose, to 1 cm (0.4 in) long. Distribu-
tion: hills and canyons north of Taltal, Antofagasta, Chile.

Copiapoa haseltoniana Copiapoa krainziana



Copiapoa laui Diers & Esteves 1980

Plants commonly clustering, even with or slightly below
ground level, with slightly depressed stem tips. Taproots
large, fleshy. Stems flattened globose, gray to reddish brown
to greenish, 1-1.5 cm (0.4-0.6 in) high, 1-3 cm (0.4-1.2 in)
in diameter. Ribs about 15, spiraling, consisting of small tu-
bercles. Areoles round, with some wool. Spines black, needle-
like, 2-4 mm long. Central spine one, often absent. Radial
spines 4-7, flattened against the stem. Flowers yellow with
reddish tips, 1.5-1.8 cm (0.6-0.7 in) long. Fruits small. Dis-
tribution: near Esmeralda and in Pan de Azucar National
Park, Chile. Copiapoa laui is one of the smallest cacti.
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Copiapoa longistaminea F. Ritter 1963
COPIAPOA DEADRIANA

Copiapoa cinerea var. longistaminea (F. Ritter) Slaba 1997, C. calder-

ana subsp. longistaminea (F. Ritter) N. P. Taylor 1998

Plants strongly branched, forming dense clusters to 1 m (3.3
ft) wide. Stems globose to short cylindrical, gray-green with
orange felt apically, 7-15 cm (2.8-5.9 in) in diameter. Ribs
15-21, notched, forming low tubercles. Areoles orangish.
Spines dark red to blackish, becoming gray with age, straight,
stiff, 1-3 cm (0.4-1.2 in) long. Central spine one, sometimes
absent. Radial spines 4-6. Flowers clear yellow, 2.2-2.5 cm
(0.9-1 in) long. Fruits pale green, to 1 cm (0.4 in) long. Dis-
tribution: Esmeralda, Antofagasta, Chile.

Copiapoa malletiana (Lemaire ex Salm-Dyck) Backeberg
1935

COPIAPOA DECARRIZAL

Echinocactus malletianus Lemaire ex Salm-Dyck 1845, rejected name

Copiapoa camzalensis F. Ritter 1959

Copiapoa dealbata F. Ritter 1959, C. cinerea subsp. dealbata (F. Ritter)

Slaba 1997

Plants strongly branched basally, forming dense clumps to 1
m (3.3 ft) high and more than 2 m (6.6 ft) wide. Stems glo-
bose to short cylindrical, gray, 6-16 cm (2.4-6.3 in) in di-
ameter. Ribs 15-33, narrow between the areoles. Spines
black, straight, stiff, needle-like. Central spine one, some-
times absent, 20-50 mm (0.8-2 in) long. Radial spines 1-7.
Flowers yellow, without odor, 2.8-3.5 cm (1.1-1.4 in) long.

Copiapoa laui, also illustrated on page 16

Copiapoa longistaminea Copiapoa malletiana, also illustrated on page 15
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Fruits greenish red, with a few scales. Distribution: along the
coast to the north and south of Carrizal Bajo, Atacama, Chile.

Copiapoa marginata (Salm-Dyck) Britton &ROSC 1922
Echinocactus marginatus Salm-Dyck 1847

Echinocactus streptocaulon W. J. Hooker 1851, Copiapoa strepto-

caulon (W. J. Hooker) Oosten 1940

Copiapoa chaniaralensis F. Ritter 1980

Plants solitary or commonly forming clumps. Taproots short,
woody. Stems cylindrical, often tapering toward the tips, grass
green, 20-50 cm (7.9-20 in) high, 7-10 cm (2.8-3.9 in) in
diameter. Ribs 10-14, broad, obtuse, barely tuberculate. Are-
oles close set. Spines black, becoming gray with age. Central
spines 1-3, stout, awl shaped, straight, pointing outward, 25-
40 mm (1-1.6 in) long. Radial spines 5-10, stout, nearly
straight, 10-15 mm (0.4-0.6 in) long. Flowers pale yellow,
with odor, 2.5-3.5 cm (1-1.4 in) long. Fruits round, green or
reddish, to 10 mm (0.4 in) in diameter. Distribution: south of
Caldera north to just north of Chanaral, Atacama, Chile.

Copiapoa marginata

Copiapoa megarhiza Britton & Rose 1922
CACTO RAIZON

Copiapoa brunnescens Backeberg 1959, notvalidly published

Plants usually solitary, sometimes branched. Taproots large,
tuberous. Stems depressed globose to globose, gray-green,
very spiny, 5-10 cm (2-3.9 in) in diameter. Ribs 10-21,
slightly tuberculate. Areoles separated. Spines awl shaped or
needle-like, straight to somewhat curved, yellow to black, be-
coming gray with age. Central spines 1-6,15-40 mm (0.6-
1.6 in) long. Radial spines 8-10, 5-25 mm (0.2-1 in) long.
Flowers yellow, 2.5-4 cm (1-1.6 in) long. Fruits green, with
a few scales, to 10 mm (0.4 in) in diameter. Distribution: near
the city of Copiapo, Atacama, Chile.

Copiapoa mollkula F. Ritter 1963
BAJOTIERRA
Copiapoa longispina F. Ritter 1963

Plants sometimes solitary but usually forming clusters. Tap-
roots large. Stems connected to taproots by necks, stems de-
pressed globose, rarely rising above ground level, gray to
brown to reddish, 3-6.5 cm (1.2-2.6 in) in diameter. Ribs
10-16, present only as low spiraling tubercles, with grooves
running from the areoles to the base. Central spine 0-1,
black, to 15 mm (0.6 in) long. Radial spines 1-10, sometimes
absent, to 5 mm long. Flowers yellow, 1.5-2.2 cm (0.6-0.9
in) long. Fruits very small, round. Distribution: coastal hills
from Chanaral, Antofagasta, south to the vicinity of Puerto
Viejo, Atacama, Chile.

Copiapoa serpentisulcata F. Ritter i960
CACTO DE LA SERPIENTE

Copiapoa castanea F. Ritter 1962, notvalidly published

Plants commonly forming clumps to 60 cm (24 in) high and
1 m (3.3 ft) wide. Stems flattened globose, pale gray to brown-
ish green, densely spiny, with yellowish tips, 7-10 cm (2.8-

Copiapoa megarhiza Copiapoa mollicula



3.9 in) in diameter. Ribs 18-33, wider than high, distinctly
tuberculate. Areoles round, yellow, becoming gray. Spines
light brown, becoming gray with age, straight. Central spines
1-4, awl shaped, 10-20 mm (0.4-0.8 in) long. Radial spines
6-8, thick, needle-like to awl shaped, pointing partly out-
ward, 10-15 mm (0.4-0.6 in) long. Flowers pale yellow, fra-
grant, 2.5-3 cm (1-1.2 in) long. Fruits covered with scales.
Distribution: north of Chanaral, Antofagasta, Chile.

CopiapOtt Solaris (F. Ritter) F. Ritter 1980
CACTO SOLAR
Pilocopiapoa Solaris F. Ritter 1961

Copiapoa ferox Lembcke & Backebergex Backeberg 1959, not va I idly

published

Plants commonly forming huge clumps to 1 m (3.3 ft) high
and 2 m (6.6 ft) wide. Stems cylindrical, gray-green, 8—12 cm
(3.1-4.7 in) in diameter. Ribs 8-12, very tall, to 3.5 cm (1.4
in) high, not tuberculate. Areoles very large, close set or to 5
mm apart. Spines yellow when young, stout, straight or
curved, long, interwoven. Central spines 2-5,2-6 cm (0.8-
2.4 in) long. Radial spines 7-10, 1.5-5 cm (0.6-2 in) long.
Flowers yellow with rose-colored centers, 2.5-3 cm (1-1.2
in) long, often hidden in the apical spines; floral tubes dis-
tinct, with dense wool. Fruits woolly, to 15 mm (0.6 in) in
diameter. Distribution: near El Cobre in the mountains
south of Antofagasta, Chile.
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Copiapoa taltalensis Werdermann 1929
QUISCODELDESIERTO

Copiapoa montana F. Ritter 1960, C. hypogaea var. montana (F. Ritter)

G.J.Charles 1998

Copiapoa rubriflora F. Ritter 1963

Copiapoa rupestris F. Ritter 1963

Copiapoa desertorum F. Ritter 1980

Copiapoa hornilloensis F. Ritter 1980

Copiapoa oliviana F. Ritter 1980

Copiapoa rarissima F. Ritter 1980

Plants usually forming clumps to 50 cm (20 in) high. Roots
large, tuberous. Stems globose to short cylindrical, green,

Copiapoa serpentisukata Copiapoa taltalensis

Copiapoa solaris
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5-10 cm (2-3.9 in) in diameter. Ribs 10-17, straight, dis-
tinctly tuberculate. Areoles round, white, to 1 cm (0.4 in)
apart. Spines white to yellow to blackish, straight to slightly
curved. Central spines 1-6. Radial spines 7-12. Flowers
scented, yellow or reddish, 3.5-4.2 cm (1.4-1.7 in) long.
Fruits globose. Distribution: La Cachina, south of Taltal, and
the region east of Cifuncho, Antofagasta, Chile.

Copiapoa tenuissima F. Ritter 1963
Copiapoa humilis var. tenuissima (F. Ritter) G. J. Charles 1998, not

validly published

Plants solitary to clustering, usually at or slightly below
ground level. Roots large, tuberous. Stems flattened to de-
pressed globose, dull green, 2-5 cm (0.8-2 in) in diameter.
Ribs 13-16, nearly developing into tubercles, often spiraling.
Areoles abundantly woolly, white. Spines few, needle-like,
fine, yellowish to blackish, 3-8 mm (to 0.3 in) long. Flowers
yellow, closing at night, 2-2.5 cm (0.8-1 in) long. Fruits glo-
bose, green to maroon. Distribution: hills along the coast
south of Antofagasta, Chile.

Copiapoa tocopillana F. Ritter 1980
TOCOPILLANO

Copiapoa humilis var. tocopillana (F. Ritter) G. J. Charles 1998

Plants usually solitary, globose to short cylindrical, densely
covered by spines. Ribs 7-14, barely evident in young plants,
forming distinct tubercles, spiraling. Areoles gray. Spines
needle-like, straight to slightly curved, maroon or blackish,
with lighter bases, 1-3 cm (0.4-1.2 in) long. Central spines
1-4. Radial spines 10-12. Flowers lemon yellow, 2.3-2.5 cm
(0.9-1 in) long. Fruits brownish red. Distribution: extremely
dry hills near Tocopilla, Antofagasta, Chile.

Corryocactus

Copiapoa tenuissima

One of the least understood genera of cacti in western South
America is Corryocactus, shrubby to treelike, columnar cacti
that have well-armed stems. Their flowers are bell shaped to
broadly funnelform, open during the day, and have short flo-
ral tubes bearing many small scales. Fruits are large, though
spiny, and juicy and good tasting. In fact, local inhabitants
collect them for food. I have observed Corryocactus in both
Chile and Peru.

In 1920 Nathaniel Britton and Joseph Rose described two
genera of cacti, Corryocactus (type, Cereus brevistylus - Cor-
ryocactus brevistylus) with three species, the name honoring
T. A. Corry of the Peruvian railway system, who helped them
in their fleldwork, and Erdisia (type, Cereus squarrosus =
Corryocactus squarrosus) with four species. Subsequently,
many additional species were named in each genus, often
with very limited descriptions. Work has since shown that
the two genera should be combined, but unfortunately, it is
unclear how many good species there are. Probably only
about half should be recognized of the 40 that have been de-
scribed, but field and laboratory studies are necessary to de-
termine what the taxonomic situation is. The International
Cactaceae Systematics Group has not dealt with these cacti,
though David Hunt (1999b) has published a brief summary
and key to the genus. The treatment here follows Hunt's, rec-
ognizing 12 species.

Corryocactus Britton & Rose 1920
Erdisia Britton & Rose 1920

Subfamily Cactoideae, tribe Pachycereeae. Plants shrubby to tree-
like, freely branching basally and often forming large clumps. Stems
cylindrical, stout to slender, erect, ascending, or prostrate, sometimes
creeping or even rhizomatous, 1-5 m (3.3-16 ft) high. Ribs 4-10,
prominent. Spines stout, sharp, mostly erect. Flowers open duringthe
day, bell shaped to broadly funnelform, opening widely, vivid yellow,
orange, or purple; floral tubes short; pericarpels and floral tubes
densely covered with small scales, and areoles with brown or black
wool and spines; perianth parts short; stamens inserted in the broad
throats. Fruits globose, juicy, edible, with tufts of needle-like spines
that fall away easily; without floral remains. Seeds small, obliquely
ovoid, smooth to tuberculate, sometimes wrinkled, black or brown-
ish, sometimes covered with a mucilage sheath. Distribution: Peru,
western Bolivia, and northern Chile, from sea level to more than 4500
m( 15,000 ft).

Corryocactus apidflorus (Vaupel) Hutchison 1963
Cereus apidflorus Vaupel 1913, Erdisia apiciflora (Vaupel) Werder-

mann1940



Erdisia maxima Backeberg 1937, Corryocactus maximus (Backeberg)

Hutchison 1963

Corryocactus solitaris F. Ritter 1981

Plants shrubby with sprawling or ascending branches. Stems
to 50 cm (20 in) long and 2.5 cm (1 in) in diameter, covered
with dense spines. Ribs 8, low. Central spine one, to 2 cm (0.8
in) long. Radial spines about 10, spreading, to 1 cm (0.4 in)
long. Flowers borne in clusters apically or sometimes later-
ally, red, to 4 cm (1.6 in) long. Ancash and Ayacucho, Peru.

Corryocactus aureus (Meyen) Hutchison ex Buxbaum 1963
Cactus aureus Meyen 1834

Erdisia meyenii Britton & Rose 1920

Corryocactus acervatus F. Ritter 1981

Corryocacti/s cuajonesensis F. Ritter 1981

Corryocactus prostratus F. Ritter 1981

Plants forming large colonies with subterranean stems.
Stems erect, short, not jointed, cylindrical to club shaped, to
20 cm (7.9 in) long, 3-5 cm (1.2-2 in) in diameter. Ribs 5-8,
with somewhat notched margins, to 1 cm (0.4 in) high.
Spines awl shaped, brown to blackish. Central spines 1-2, to
6 cm (2.4 in) long. Radial spines 9-11, unequal. Flowers
orange-yellow to orange-red, to 4 cm (1.6 in) long. Fruits

Corryocactus brevistylus 183

greenish to reddish, to 2 cm (0.8 in) in diameter. Distribu-
tion: southern Peru to northern Chile.

Corryocactus brachypetalus (Vaupel) Britton & Rose 1920
Cereus brachypetalus Vaupel 1913

Plants freely branching basally to form large clumps with
many erect stems, to 4 m (13 ft) high. Stems dull green, 6-10
cm (2.4-3.9 in) in diameter. Ribs 7-8, prominent. Spines as
many as 20, black at first, later lighter, sometimes twisted,
most less than 1 cm (0.4 in) long, but one or more 10-16 cm
(3.9-6.3 in) long. Flowers broadly ftmnelform, deep orange,
4-6 cm (1.6-2.4 in) in diameter. Fruits globose, greenish yel-
low, spiny at first, later deciduous, 6-7 cm (2.4-2.8 in) in di-
ameter. Distribution: Arequipa, Peru.

Corryocactus brevistylus (K. Schumann) Britton & Rose
1920

GUACALLA, QUISCO DE FLORES AMARILLAS, QUISO DE FLORES

AMARILLAS

Cereus brevistylus K. Schumann 1913

Corryocactus krausii Backeberg 1956

Corryocactus ayacuchoensis Rauh & Backeberg 1957

Corryocactus brevispinus Rauh & Backeberg 1957

Corryocactus heteracanthus Backeberg 1957

Corryocactus pachycladus Rauh & Backeberg 1957

Corryocactus puquiensis Rauh & Backeberg 1957, C. brevistylus

subsp.puquiensis (Rauh & Backeberg) Ostolaza 1998

Plants freely branching basally, forming large clumps 2-5 m
(6.6-16 ft) high. Stems dark green to light green to yellowish,
12-15 cm (4.7-5.9 in) in diameter. Ribs 6-8, sometimes very

Corryocactus brachypetalus Corryocactus aureus Corryocactus brevistylus subsp. puquiensi
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prominent. Spines about 15, brownish, later lighter, very un-
equal, most 1-3 cm (0.4-1.2 in) long, a few 20-24 cm (7.9-
9.4 in) long. Flowers broadly funnelform, golden yellow, fra-
grant, to 9 cm (3.5 in) long, 6-10 cm (2.4-3.9 in) in diame-
ter. Fruits globose, greenish, 7-10 cm (2.8-3.9 in) in diame-
ter, covered with spines that soon fall away. Distribution:
Arequipa in southern Peru south into northern Chile at ele-
vations above 2000 m (6600 ft).

Two subspecies of Corryocactus brevistylus are recognized.
Subspecies brevistylus is usually 2-3 m (6.6-9.8 ft) high, has
5-6 very prominent ribs, and flowers to 10 cm (3.9 in) in di-
ameter; it occurs mainly in the southern portion of the range
of the species. Subspecies puquiensis has stems to 5 m (16 ft)
high, usually 8 ribs, and flowers to 6 cm (2.4 in) in diameter;
it occurs in the more northern part of the range, especially in
Arequipa, Peru.

Corryocactus chachapoyensis Ochoa & Backeberg ex
D.R. Hunt 1999

Plants lax and clambering shrubs. Stems to 80 cm (31 in)
long and 2 cm (0.8 in) in diameter. Ribs 8-13. Spines sev-
eral, yellow, one stouter and longer. Flowers yellow, to 2—4.5
cm (0.8-1.8 in) long and in diameter. Distribution: Ama-
zonas, Peru.

Corryocactus charazanensis Cardenas 1957

Plants branching basally, 1-2 m (3.3-6.6 ft) high. Stems col-
umnar, tapering toward the tips, fresh green, 4-5 cm (1.6-2
in) in diameter. Ribs 4-5, low, with somewhat notched mar-
gins. Spines about 11, not differentiated as centrals and radi-
als, spreading, the shortest ones to 0.5 cm, the longest ones
2.5 cm (1 in) and awl shaped. Flowers pinkish salmon, to 6
cm (2.4 in) long. Fruits globose, 3-5 cm (1.2-2 in) in diam-
eter, with long thin spines. Distribution: La Paz, Bolivia, at an
elevation of 3000 m (9800 ft).

Corryocactus erectUS (Backeberg) F. Ritter 1981
Erdisia erecta Backeberg 1942
Erdisia aureispina Backeberg & H. Jacobsen 1957
Erdisia ruthae H. Johnson ex Backeberg 1962
Bolivicereus pisacensis Knize 1969, Borzicactus pisacensis (Knize)

G. D. Rowley 1976
Bolivicereus soukupii Knize 1969, Borzicactus soukupii (Knize)

G. D. Rowley 1976
Corryocactus pyroporphyranthus F. Ritter 1981
Corryocactus serpens F. Ritter 1981

Plants semiprostrate to erect, little branching, to 1 m (3.3 ft)
high. Stems slender, columnar, to 3 cm (1.2 in) in diameter.
Ribs 5-9, narrow, not prominent. Spines 8-18, light colored

with darker bases, spreading in all directions, unequal, not
readily differentiated as centrals and radials, to 1 cm (0.4 in)
long. Flowers light red to scarlet, 2.5-4 cm (1-1.6 in) long.
Fruits light red, to 2 cm (0.8 in) in diameter. Distribution:
Cuzco division, Peru.

Corryocactus huincoensis F. Ritter 1981
Corryocactus matucanensis f. Ritter 1981

Plants shrubby, semierect to pendent and sprawling. Stems
dark green, 1-1.5 m (3.3-4.9 ft) long, 1-2.5 cm (0.4-1 in) in
diameter. Ribs 8-12 with notched margins. Spines needle-
like, fine, not well differentiated as centrals and radials,
whitish to reddish brown or black, to 2 cm (0.8 in) long.
Flowers yellow. Fruits green, spiny, to 1.5 cm (0.6 in) in di-
ameter. Distribution: Huinco near Santa Eulalia, Lima, Peru.

Corryocactus melanotrkhus (K. Schumann) Britton &
Rose 1920

Cereus melanotrichus K. Schumann 1897, Erdisia melanotricha (K.
Schumann) Backeberg 1935

Corryocactus perezianus Cardenas 1952
Corryocactus tarijensis Cardenas 1952

Plants shrubby, freely branching and forming small clumps
to 4 m (13 ft) high. Stems erect, yellowish green, to 6 cm (2.4
in) in diameter. Ribs 7-9, low. Spines 10-15, light yellow to
brown, later gray, awl shaped, unequal, 0.7-2 cm (0.3-0.8
in) long, the longest one to 3 cm (1.2 in). Flowers purplish
red, to 5 cm (2 in) long and 6 cm (2.4 in) in diameter. Fruits
globose, spiny, soft, 4-8 cm (1.6-3.1 in) in diameter. Distri-
bution: La Paz, Bolivia.

Corryocactus pulquiensis Cardenas 1957
Corryocactus ayopayanus Cardenas 1952

Plants climbing or creeping with few branches, 3-4 m (9.8-
13 ft) long. Stems shiny dark green, 3-4 cm (1.2-1.6 in) in di-
ameter. Ribs 4-5, blunt, notched. Spines 3-7, not well differ-

Corryocactus erectus, photograph by Roy Mottram



entiated as centrals and radials, somewhat flattened against
the surface, 3 directed downward, needle-like to awl shaped,
thin, white with brownish tips, 0.5-2 cm (0.2-0.8 in) long.
Flowers often borne in clusters of three or four near the stem
tips, broadly funnelform to bell shaped, golden yellow to
orange, 7-7.5 cm (2.8-3 in) long. Distribution: Santa Cruz,
Bolivia. Fruits of Corryocactus pulquiensis are harvested
(Chapter 2, under Cacti as Food). The fruits are illustrated
on page 59.

Corryocactus quadrangularis (Rauh & Backeberg) F. Rit-
ter1958

Erdisia quadrangularis Rauh & Backeberg 1957

Plants shrubby, branching basally, sprawling and sometimes
pendent, 1-1.5 m (3.3-4.9 ft) high. Stems 4-5 cm (1.6-2 in)

Corryocactus squarrosus 1 85

in diameter. Ribs 4-5, deep, winglike, undulating. Central
spines 3-4,4-6 cm (1.6-2.4 in) long. Radial spines several.
Flowers golden yellow to carmine, 4-5 cm (1.6-2 in) long.
Fruits reddish green, to 3 cm (1.2 in) in diameter. Distribu-
tion: Ayacucho, Peru.

Corryocactus squarroSUS (Vaupel) Hutchison 1963
Cereus squarrosus Vaupel 1913, Erdisia squarrosa (Vaupel) Britton &

Rose 1920
Erdisia tenuicula Backeberg 1957, Corryocactus tenuiculus (Backe-

berg) Hutchison 1963
Corryocactus otuyensis Cardenas 1963
Erdisia fortalezensis F. Ritter 1964
Corryocactus brachycladus F. Ritter 1981
Corryocactus chavinilloensis F. Ritter 1981
Corryocactus gracilis F. Ritter 1981
Corryocactus megarhizus F. Ritter 1981
Corryocactus melaleucus F. Ritter 1981
Corryocactus odoratus F. Ritter 1981
Corryocactus pilispinus F. Ritter 1981
Corryocactus quivillanus F. Ritter 1981

Plants shrubby, sprawling to somewhat ascending with long,
branching stems 1-2 m (3.3-6.6 ft) long. Stems cylindrical,
deep green, 1-3 cm (0.4-1.2 in) in diameter. Ribs 5-9. Spines
yellowish, unequal, swollen basally. Central spine one, point-
ing downward, to 3 cm (1.2 in) long. Radial spines 9-13,
some pointing downward, to 1.2 cm (0.5 in) long. Flowers
bright red, to 4.5 cm (1.8 in) long. Fruits fleshy, to 2.5 cm (1
in) long. Distribution: Junin, Peru.

Corryocactus
squarrosus, photograph
by Gordon Rowley

Corryocactus melanotrichus
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Coryphantha
One of the most widespread genera of North American cacti
is, surprisingly, poorly understood and in need of extensive
laboratory and field studies. George Engelmann described
Coryphantha in 1856 as a subgenus of Mammillaria, and
Charles Lemaire raised it in 1868 to the level of genus (lecto-
type, M. sulcata = C. sulcata). The name Coryphantha is de-
rived from the Greek koryphe, head, and anthos, flower, refer-
ring to the fact that the flowers arise at the tops of the plants.

Almost from the beginning, researchers have disagreed
about the boundaries of Coryphantha and other genera.
Some have argued for a broadly defined genus, including the
species usually contained in Escobaria. The International
Cactaceae Systematics Group, however, has accepted Esco-
baria but includes Cumarinia and Lepidocoryphantha in
Coryphantha. Coryphantha consists of globose to cylindrical
plants, often forming large clumps. The tubercles are
grooved, and most species are well armed. Flowers are mod-
erately large, arising from the stem tips and open during the
day in summer, and the pericarpels are nearly naked. Fruits
are naked, juicy, and indehiscent.

Reto Dicht and Adrian Liithy are completing a mono-
graph of Coryphantha. Allan Zimmerman (1985) and Ian
Lawrie (1988) have dealt with some aspects of the genus.
Only a broad approach to Coryphantha can be taken at this
time, with 55 species recognized. Several varieties and sub-
species have been described; this treatment deals only with
the latter.

Coryphantha (Engelmann) Lemaire 1868, conserved name
Mammillaria subg. Coryphantha Engelmann 1856
Lepidocoryphantha Backeberg 1938
Cumarinia Buxbaum 1951

Subfamily Cactoideae, tribe Cacteae. Plants solitary and forming

clumps by branching basally. Stems globose to cylindrical, to 50 cm

(20 in) high. Tubercles present, often very elongate, cylindrical, round

in cross section, pyramidal or humped on one side, grooved with fur-

rows often reaching nearly to the bases. Areoles mainly at the tips of

the tubercles, some completely dimorphic and connected by furrows,

others with only rudimentary furrows. Spines present, in some cases

a few modified into colored glands. Flowers borne in the axillary por-

tions of the furrows of youngtubercles nearthe stem tips, open during

the day, conspicuous, funnelform to bell shaped, mostly yellowish to

greenish, to 10 cm (3.9 in) longand 6.5 cm (2.6 in) in diameter; peri-

carpels and floral tubes naked or with a few small scales. Fruits glo-

bose to ovoid, oblong, orclub shaped, naked, green oryellowish, juicy,

indehiscent; floral remains persistent. Seeds somewhat ovoid to kid-

ney shaped, blackorrarely brown, shiny ordull, 1-2 mm long. Distri-

bution: southwestern United States and much of Mexico.

Coryphantha calipensis Bravo 1964

Plants commonly forming clumps. Stems globose to some-
what cylindrical, gray-green to olive green, to 9 cm (3.5 in)
high, 5-8 cm (2-3.1 in) in diameter. Tubercles to 30 mm (1.2
in) long and wide basally, conical apically, pyramidal basally,
axils woolly. Central spine one, occasionally 3-4, slightly
curved, brownish to blackish, to 15 mm (0.6 in) long. Radial
spines 10-16, needle-like, straight, whitish, 10-15 mm (0.4-
0.6 in) long. Flowers yellow, to 5-6 cm (2-2.4 in) long and in
diameter. Fruits not known. Distribution: Puebla, Mexico.

Coryphantha calochlora Boedeker 1933

Plants usually solitary, sometimes branching basally. Stems
globose to oval, dark to blackish green, 9-10 cm (3.5-3.9 in)
high, to 9 cm (3.5 in) in diameter. Tubercles nearly round,
conical, with naked axils. Areoles woolly at first, later naked.
Central spines 3-5, sometimes absent, gray. Radial spines
12-15, thin, whitish, to 2 cm (0.8 in) long. Flowers whitish
cream to yellow, 2.5-4 cm (1-1.6 in) in diameter. Fruits ob-
long, gray-green, to 1 cm (0.4 in) in diameter. Distribution:
Durango, Mexico. There is considerable confusion about the
nature of Coryphantha calochlora, which has been inter-
preted taxonomically in different ways.

Coryphantha davata (Scheidweiler) Backeberg 1942
Mammillaria davata Scheidweiler 1838, Neolloydia davata (Scheid-

weiler) Britton & Rose 1923

Plants usually solitary. Stems cylindrical to club shaped, dark
blue-green, to 30 cm (12 in) high, 4-7 cm (1.6-2.8 in) in di-
ameter. Tubercles distant, obliquely conical, with shallow

Coryphantha calipensis



furrows, with one or two red glands, axils with white wool.
Central spine one, sometimes absent, straight, yellowish to
brown, 20-30 mm (0.8-1.2 in) long. Radial spines 8-9,
brownish with dark tips, 8-15 mm (0.3-0.6 in) long. Flow-
ers pale yellow, to 5 cm (2 in) long and 4 cm (1.6 in) in di-
ameter. Distribution: San Luis Potosi, Mexico.

Coryphantha COtnpacta (Engelmann) Britton &Rose 1923
Mammillaria compacts Engelmann 1848
Coryphantha palmeri Britton & Rose 1923

Plants usually solitary. Stems globose, pale to dark green, 2-6
cm (0.8-2.4 in) high, 5-9 cm (2-3.5 in) in diameter. Tuber-
cles close set, to 8 mm (0.3 in) long. Central spine one, some-
times absent, stout, hooked, yellowish with dark tip, to 20
mm (0.8 in) long. Radial spines 11-16, rigid, flattened against
the stem surface and interwoven, white to yellow, 10-20 mm
(0.4-0.8 in) long. Flowers yellow, to 2 cm (0.8 in) long and in
diameter. Fruits ovate. Distribution: Chihuahua, Tamauli-
pas, and Durango, Mexico. The ethnobotanical use of Cory-
phantha compacta is mentioned in Chapter 2, under Cacti
as Medicine.

Coryphantha COmifera (A. P. de Candolle) Lemaire 1868
RHINOCEROS CACTUS

Mammillaria cornifera A. P. de Candolle 1828

Plants solitary. Stems globose to ovoid, pale or glaucous
green, to 12 cm (4.7 in) high. Tubercles diamond shaped to
conical, somewhat imbricate, to 25 mm (1 in) long. Central
spine one, sometimes absent, stout, curved downward, dark
colored. Radial spines 16-17, grayish, 10-12 mm (0.4-0.5
in) long. Flowers yellow, to 7 cm (2.8 in) long and 6 cm (2.4
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in) in diameter. Distribution: widely distributed in central
Mexico but mainly in Hidalgo and Queretaro.

Coryphantha COmuta (Hildmann ex K. Schumann)
A. Berger 1929

Mammillaria cornuta Hildmann ex K. Schumann 1898

Plants solitary, flattened globose to globose, gray-green, 4-5
cm (1.6-2 in) high, 6-8 cm (2.4-3.1 in) in diameter. Tuber-
cles imbricate, to 17 mm (0.7 in) high. Central spine one,
stout, bent downward, to 8 mm (0.3 in) long. Radial spines
5-7, radiating, compressed, whitish to yellowish, with dark
tips, 4-8 mm (to 0.3 in) long. Flowers yellow, often fading to
pink. Distribution: Mexico. Coryphantha cornuta is poorly
known and it is questionable whether it warrants taxonomic
recognition.

Coryphantha delaetiana (Quehl) A. Berger 1929
Mammillaria delaetiana Quehl 1908
Mammillaria salm-dyckiana ScheerexSalm-Dyck 1850, Coryphantha

salm-dyckiana (ScheerexSalm-Dyck) Britton & Rose 1923
Mammillaria gladiispina Boedeker 1925, Coryphantha gladiispina

(Boedeker) A. Berger 1929
Coryphantha pseudonickelsiae Backeberg 1949
Coryphantha laui L Bremer 1979
Coryphantha cuencamensis L Bremer 1980

Plants solitary, often forming clumps with age. Stems glo-
bose to short cylindrical, light green, 6-8 cm (2.4-3.1 in)
high and in diameter. Tubercles rhomboid, to 10 mm (0.4
in) long. Central spines 1-4, reddish to black, lower one stout
and slightly curved but sometimes absent, others ascending,
20-29 mm (0.8-1.1 in) long. Radial spines 7-15, gray or
whitish, 10-15 mm (0.4-0.6 in) long. Flowers pale yellow,
to 4 cm (1.6 in) long. Distribution: Durango, Coahuila, and
Chihuahua, Mexico.

Coryphantha davata Coryphantha cornifera
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Coryphantha diffidlis (Quehl) Orcutt 1926
Mammillaria diffidlis Quehl 1908

Plants solitary, globose, ovoid, to short cylindrical, pale blue-
gray, to 8 cm (3.1 in) high and 6 cm (2.4 in) in diameter. Tu-
bercles strongly erect, distorted conical, imbricate, to 10 mm
(0.4 in) high. Central spines 4, very rigid, strongly curved,
whitish to reddish brown, with dark tips, to 20 mm (0.8 in)
long. Radial spines 12-14, both rigid and slender, whitish
with brown tips, 10-20 mm (0.4-0.8 in) long. Flowers yel-
low, 4-5 cm (1.6-2 in) in diameter. Fruits green. Distribu-
tion: Coahuila and possibly Nuevo Leon, Mexico. Coryphan-
tha diffidlis apparently intergrades and is sympatric with C.
salinensis.

Coryphantha durangensis (Rlinge ex K. Schumann) Brit-

ton & Rose 1923
Mammillaria durangensis Runge ex K. Schumann 1898

Plants commonly branching, forming small clumps. Stems
globose to short cylindrical, pale blue-gray or gray-green,
5-15 cm (2-5.9 in) high, 3.5-5 cm (1.4-2 in) in diameter.
Tubercles somewhat compressed, axils very woolly. Central
spine one, rarely as many as 3, erect, blackish, straight or
slightly curved, 11-18 mm (0.4-0.7 in) long. Radial spines
6-20, spreading, white, to 10 mm (0.4 in) long. Flowers white
to very pale yellowish, sometimes with reddish purple tips, to
2 cm (0.8 in) long, 2.5-3 cm (1-1.2 in) in diameter. Fruits
greenish, to 10 mm (0.4 in) long and 5 mm in diameter. Dis-
tribution: Coahuila and Durango, Mexico.

Coryphantha echinoidea (Quehl) Britton &Rose 1923
Mammillaria echinoidea Quehl 1913
Coryphantha schwarziana Boedeker ex Backeberg & F. M. Knuth 1935

Plants solitary, globose, opaque green, 5-6 cm (2-2.4 in)
high and in diameter. Tubercles loosely disposed, conical,
some truncated, to 10 mm (0.4 in) high, axils slightly woolly
when young, later naked. Central spines 1-3, awl shaped,
straight or slightly curved downward, rigid, reddish to brown-
ish, with darker tips, 11-16 mm (0.4-0.6 in) long. Radial
spines 20-24, needle-like, flexible, straight to slightly curved,
white to gray, with dark tips, 10-14 mm (0.4-0.6 in) long.
Flowers rose to lemon yellow, 3.5-5 cm (1.4—2 in) in diam-
eter. Fruits widely club shaped, opaque green, to 15 mm (0.6
in) long. Distribution: Durango, Zacatecas, and San Luis Po-
tosi, Mexico.

Coryphantha echinus (Engelmann) Britton & Rose 1923

CORY-CACTUS HEDGEHOG, SEA URCHIN CACTUS
Mammillaria echinus Engelmann 1856
Mammillaria pectinata Engelmann 1856, Coryphantha pectinata (En-

gelmann) Britton & Rose 1923

Plants often solitary but sometimes forming large clumps
nearly hidden by dense spines. Stems globose to short cylin-
drical, gray-green, 3-20 cm (1.2-7.9 in) high, 3-6.5 cm
(1.2-2.6 in) in diameter. Tubercles tough, conical to cylin-
drical, to 12 mm (0.5 in) long. Central spines 1-4, sometimes
absent, whitish with dark tips, upper one very rigid, erect,
usually straight, lower ones straight and more slender. Ra-
dial spines 16—30, interlacing, whitish, 10-20 mm (0.4—0.8
in) long. Flowers glossy bright yellow, 2.5-5.5 cm (1-2.2 in)
in diameter. Fruits green, to 25 mm (1 in) long. Distribution:
west Texas south into Chihuahua and Coahuila, Mexico.

Coryphantha elephantidens (Lemaire) Lemaire 1868
ELEPHANT'S TOOTH, STARRY BALL
Mammillaria elephantidens Lemaire 1838
Mammillaria recurvispina de Vriese 1839, Coryphantha recurvispina

(deVriese)L Bremerl976
Mammillaria bumamma Ehrenberg 1849, Coryphantha bumamma

(Ehrenberg) Britton & Rose 1923
Coryphantha greenwoodii Bravo 1970
Coryphantha garessii L Bremer 1980

Plants solitary or forming large clumps. Stems depressed glo-
bose, glossy dark green, woolly apically, to 14 cm (5.5 in) high,
8-20 cm (3.1-7.9 in) in diameter. Tubercles very large, thick,
stout, more or less rounded, deeply furrowed, axils densely
woolly. Central spines absent. Radial spines 6-8, stout, curv-
ing, awl shaped, spreading, yellowish with brown tips, to 20
mm (0.8 in) long. Flowers deep purplish pink or white with
reddish throats and midveins, 8-10 cm (3.1-3.9 in) in diam-
eter. Distribution: Michoacan and Morelos, Mexico.

Coryphantha durangensis



Coryphantha erecta (Lemaire ex Pfeiffer) Lemaire 1869
Mammillaria erecta Lemaire ex Pfeiffer 1837

Plants branching basally to form clumps. Stems cylindrical,
vivid green, to 50 cm (20 in) high, 5-8 cm (2-3.1 in) in di-
ameter. Tubercles loosely arranged, conical, to 8 mm (0.3 in)
long, axils with white wool and yellow glands. Central spines
2, rarely 4, yellowish brown, downward pointing, to 20 mm
(0.8 in) long. Radial spines 8-13, spreading, straight, awl
shaped, golden brown, to 12 mm (0.5 in) long. Flowers short
funnelform, nearly rotate, yellow, 5—6 cm (2-2 A in) long, to
7.5 cm (3 in) in diameter. Fruits cylindrical, green, to 15 cm
(5.9 in) long. Distribution: Hidalgo, Guanajuato, and Quere-
taro, Mexico.

Coryphantha georgii Boedeker 1931
Coryphantha villarensis Backeberg 1942

Plants solitary, flattened globose, to 4 cm (1.6 in) high and 7
cm (2.8 in) in diameter, covered by spines, with woolly stem
tips. Tubercles loosely arranged, conical, to 12 mm (0.5 in)
long, axils with wool and glands. Central spines 1—4, rigid,
somewhat curved upward, gray, to 20 mm (0.8 in) long. Ra-
dial spines 8-9, needle-like, grayish white with dark tips, to
12 mm (0.5 in) long. Flowers cream or white with pale green
throats, 2-3.5 cm (0.8-1.4 in) long and in diameter. Distrib-
ution: San Luis Potosi, Mexico.

Coryphantha glanduligera Lemaire 1868
Coryphantha bergeriana Boedeker 1929

Plants solitary, club shaped, dark blue-green, to 12 cm (4.7
in) high and 6 cm (2.4 in) in diameter, Taproots thick. Tu-
bercles loosely arranged, conical, to 14 mm (0.6 in) long,
axils and furrows with white wool and prominent glands.
Central spines 3—4, awl shaped, whitish or gray, with reddish
tips, lower one curved inward and 10-20 mm (0.4-0.8 in)

Coryphantha glanduligera 1 89

long, upper ones diverging and to 12 mm (0.5 in) long. Ra-
dial spines 15-20, needle-like, rigid, gray to white, 9-17 mm
(0.4-0.7 in) long. Flowers yellow, to 4 cm (1.6 in) long and 7
cm (2.8 in) in diameter. Fruits large, green. Distribution: San
Luis Potosi, Zacatecas, Guanajuato, Nuevo Leon, and Tama-
ulipas, Mexico.

Coryphantha erecta

Coryphantha elephantidens Coryphantha georgii Coryphantha glanduligera
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Coryphantha glassii Dicht & A. D. Luthy 2000

Plants usually branching from large underground stems and
forming clusters of several stems to 50 cm (20 in) across. Stems
cylindrical, bright green, to 30 cm (12 in) high and 6 cm (2.4
in) in diameter. Tubercles conical to cylindrical, to 14mm (0.6
in) long, axils with wool when young, and glands. Central
spines 2-3, one dominant and pointing somewhat downward,
straight, yellowish brown to horn colored, 16-25 mm (0.6-1
in) long. Radial spines 10-13, more or less erect, yellowish
white, to 8 mm (0.3 in) long. Flowers bright yellow, to 3.5 cm
(1.4 in) long and 3 cm (1.2 in) in diameter. Fruits olive green,
globose, to 10 mm (0.4 in) long and 8 mm (0.3 in) in diameter.
Distribution: Guanajuato and San Luis Potosi, Mexico.

Coryphantha gradlis 1. Brerner & A. B. Lau 1977

Plants usually solitary, occasionally branching. Stems flat-
tened globose to globose, pale gray-green to grass green,
3.5-10.5 cm (1.4-4.1 in) high, 2.5-5 cm (1-2 in) in diameter.
Tubercles conical, slightly curved, to 9 mm (0.4 in) long, axils
without wool or glands. Central spines 0-2, erect, flattened
against the stem, dull white to pale yellow to brown, 8-11
mm (0.3-0.4 in) long. Radial spines 12-17, tightly flattened
against the stem surface, whitish to yellowish brown, 5-11
mm (0.2-0.4 in) long. Flowers very pale yellow, glossy, 2.2-3
cm (0.9-1.2 in) long, 3.5-5 cm (1.4-2 in) in diameter. Fruits
pale green, globose, not very juicy, 10-15 mm (0.4-0.6 in)
long. Distribution: Chihuahua, Mexico.

Coryphantha grata L Bremer 1981

Plants solitary, globose, depressed apically, dull dark green, to
9 cm (3.5 in) high and 10 cm (3.9 in) in diameter. Roots car-
rotlike. Tubercles somewhat flaccid, round, with distinct
grooves, to 2 cm (0.8 in) long, axils with white wool at first,
later naked, glands present. Central spine one, heavy, needle-
like, stiff, straight, pointing downward, yellow, becoming
gray with age, with dark tip, 1.5-2 cm (0.6-0.8 in) long. Ra-
dial spines 11—12, needle-like, stiff, straight, dirty white with
dark tips, 0.8-1.1 cm (0.3-0.4 in) long. Flowers funnelform,
glossy bright yellow, to 5.5 cm (2.2 in) in diameter. Fruits
elongated ovate, green with whitish base, to 2.5 cm (1 in)
long, 1.2-1.4 cm (0.5-0.6 in) in diameter. Distribution: Pal-
millas, Tamaulipas, Mexico.

Coryphantha guerkeana (Boedeker) Britton &Rose 1923
Mammillaria guerkeana Boedeker 1914

Plants usually solitary, globose, blue-green, with woolly stem
tips, 6-8 cm (2.4-3.1 in) in diameter. Tubercles prominent,
to 15 mm (0.6 in) long, axils woolly, each with one large red

gland. Central spines 2-4, whitish gray, erect, somewhat
curved toward the tips. Radial spines 7-12, gray, diverging, to
15 mm (0.6 in) long. Flowers yellow. Distribution: Durango,
Mexico.

Coryphantha hintoniorum Dicht & A. D. Luthy 1998

Plants solitary at first, later forming clumps. Stems globose to
short cylindrical, green, 9-15 cm (3.5-5.9 in) high, 5-10 cm
(2-3.9 in) in diameter. Tubercles conical cylindrical, nearly
round in cross section, to 22 mm (0.9 in) long, axils with white
wool when young, without glands. Central spine one, gray,
sometimes hooked, 14-18 mm (0.6-0.7 in) long. Radial
spines 11-12, grayish white, 9-18 mm (0.4-0.7 in) long, lower
6 radiating, upper ones erect. Flowers yellow, to 4.5 cm (1.8 in)
long and 4 cm (1.6 in) in diameter. Fruits green, to 27 mm (1.1
in) long. Distribution: near Galeana, Nuevo Leon, Mexico.

Coryphantha indensis L. Bremer 1977

Plants solitary, flattened globose to globose, dark green,
rounded to slightly depressed apically, to 8 cm (3.1 in) high,
8-9 cm (3.1-3.5 in) in diameter. Tubercles firm, round, with
narrow shallow grooves, 8—10 mm (0.3—0.4 in) long, axils
with white wool. Central spine one, often absent, awl shaped,
stiff, curved slightly downward, not hooked, blackish to gray,
16-17 mm (0.6-0.7 in) long. Radial spines 16-19, needle-
like, mostly straight, expanded basally, gray, 10-12 mm (0.4-
0.5 in) long. Flowers funnelform, glossy lemon yellow, 3.5-4
cm (1.4-1.6 in) in diameter. Fruits obovate, juicy, dull green,
20-22 mm (0.8-0.9 in) long, to 12 mm (0.5 in) in diameter.
Distribution: Durango, Mexico.

Coryphantha jalpanensis Buchenau 1965

Plants commonly forming clumps to 25 cm (9.8 in) wide.
Stems cylindrical, green to olive green, to 15 cm (5.9 in) high,
5-6 cm (2-2.4 in) in diameter. Tubercles compactly ar-

Coryphantha guerkeana



ranged, ascending, conical, firm, to 10 mm (0.4 in) long, axils
with white wool and with one orange to red gland. Central
spines 3-4, gray to light brown, one pointing upward and to
10 mm (0.4 in) long, others laterally directed and to 6 mm
(0.2 in) long. Radial spines 10-13, radiating, needle-like,
straight, flexible, dull white, 6-10 mm (0.2-0.4 in) long.
Flowers pale yellow, 4-4.5 cm (1.6-1.8 in) long, 3-4.5 cm
(1.2—1.8 in) in diameter. Fruits olive green above, pale green
below, 15-20 mm (0.6-0.8 in) long. Distribution: Quere-
taro, Mexico.

Coryphantha longicornisRoedeker 1931
BIZNAGADEPINA

Coryphantha grandis L Bremer 1978

Plants usually solitary, globose to short cylindrical, pale gray-
green, 9-30 cm (3.5-12 in) high, 10-15 cm (3.9-5.9 in) in di-
ameter, covered by spines, with woolly stem tips. Tubercles
very firm, more or less erect, conical. Central spines 3, rigid,
white to brown, often with blackish tips, 13-25 mm (0.5-1
in) long, lower one strongly curved and descending, upper
ones shorter. Radial spines 12, translucent white, 6-13 mm
(0.2-0.5 in) long. Flowers yellow, 4-6.5 cm (1.6-2.6 in) long,
4-7.5 cm (1.6-3 in) in diameter. Fruits yellowish green, 14-
17 mm (0.6-0.7 in) long. Distribution: Durango, Mexico.

Coryphantha macromeris (Engelmann) Lemaire 1868

BIG NEEDLE CACTUS, BIG NIPPLE CORY-CACTUS, DONA ANA,
LONG MAMMA, NIPPLE BEEHIVE CACTUS

Mammillaria macromeris Engelmann 1848, Lepidocoryphantha

macromeris (Engelmann) Backeberg 1942

Coryphantha runyonii Britton & Rose 1923, Lepidocoryphantha run-

yonii (Britton & Rose) Backeberg 1961, C. macromeris var. runyonii

(Britton & Rose) L D. Benson 1969, C. macromeris subsp. run-

yonii (Britton & Rose) N. P. Taylor 1998, L. macromeris subsp. run-

yonii (Britton & Rose) Doweld 1999

Coryphantha pirtlei Werdermann 1934

Plants commonly forming clumps, often to 15 cm (5.9 in)
high and 1 m (3.3 ft) wide. Roots fleshy. Stems globose to
cylindrical, somewhat flaccid, dark green to blue-green,
sometimes becoming gray-green, to 23 cm (9.1 in) high, 4-8
cm (1.6-3.1 in) in diameter. Tubercles very conspicuous,
narrowly conical to cylindrical, soft skinned, to 15 mm (0.6
in) long; furrows extending only halfway to axils, sometimes
with glands. Central spines 1-4, sometimes as many as 6,
blackish, brown, or gray, slightly flexible and curved, 25-35
mm (1-1.4 in) long. Radial spines 9-15, slender, white to
brown, 16-25 mm (0.6-1 in) long. Flowers bright rose pink
or magenta, 3-5 cm (1.2-2 in) long, 4.5-7 cm (1.8-2.8 in) in
diameter; perianth parts fringed. Fruits green, to 25 mm (1

Coryphantha maiz-tablasensis 1 91

in) long. Distribution: New Mexico and Texas, and Chihua-
hua, Coahuila, Durango, and Zacatecas, Mexico.

The Tarahumara use Coryphantha macromeris ceremo-
nially (Chapter 2, under Cacti as Medicine). Two subspecies
of C. macromeris are recognized. Subspecies macromeris has
green stems to 15 cm (5.9 in) high and tubercles to 15 mm
(0.6 in) long; it occurs in Chihuahuan Desert vegetation.
Subspecies runyonii has gray-green stems to only 7.5 cm (3
in) high and tubercles to 7.5 mm (0.3 in) long; it occurs only
near sea level on the plain of the Rio Grande.

Coryphantha maiz-tablasensis Schwarz ex Backeberg
1949

Plants solitary, later forming low clumps, barely rising above
ground level. Stems globose, glaucous green to blue-green, to
3 cm (1.2 in) high, 5-6 cm (2-2.4 in) in diameter. Tubercles
conical to ovoid, to 17 mm (0.7 in) long, usually without

Coryphantha macromeris subsp. macromeris

Coryphantha maiz-tablasensis
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glands. Central spines absent. Radial spines 4-7, straight,
rigid, whitish, 7—13 mm (0.3—0.5 in) long. Flowers yellow to
creamy white, to 2.7 cm (1.1 in) long and 4 cm (1.6 in) in di-
ameter. Distribution: San Luis Potosi, Mexico.

Coryphantha maliterrarum L Bremer 1984

Plants solitary, clustering with age. Stems slightly depressed
globose, dull leaf green, to 11 cm (4.3 in) high and 10 cm
(3.9 in) in diameter, not densely covered by spines. Tubercles
firm, conical, angled upward, somewhat rhomboid with age,
to 12 mm (0.5 in) high, axils with white wool, later naked,
without glands. Central spine usually one, sometimes ab-
sent, awl shaped, strong, stiff, curved downward, black, be-
coming gray with age, to 15 mm (0.6 in) long. Radial spines
12-14, thin, awl shaped, straight to slightly curved, dirty
white with dark tips, 12-15 mm (0.5-0.6 in) long. Flowers
lemon yellow, 4—5 cm (1.6-2 in) in diameter. Fruits obovate,
gray-green. Distribution: Queretaro, Mexico.

Coryphantha melleospina Bravo 1954

Plants solitary, globose to short cylindrical, 4-7 cm (1.6-2.8
in) in diameter, olive green, with the stem tips covered by
spines. Tubercles to 8 mm (0.3 in) high, axils woolly at first,
later naked. Central spines absent. Radial spines 17-19, awl
shaped, stout, pectinately arranged, somewhat bent back-
ward, yellow to reddish yellow, 10-12 mm (0.4-0.5 in) long.
Flowers yellow, 3.5-4.5 cm (1.4-1.8 in) long, 4-5 cm (1.6-2
in) in diameter. Fruits ellipsoidal, green, 2-3 cm (0.8-1.2 in)
long. Distribution: Oaxaca, Mexico.

Coryphantha
nickelsiae

Coryphantha neglecta L. Bremer 1979

Plants solitary to clumping. Stems globose, depressed api-
cally and woolly, dull green, to 6 cm (2.4 in) high and 7 cm
(2.8 in) in diameter. Tubercles conical, rhomboid basally,
slightly keeled, firm, with faint shallow grooves. Central
spine one, sometimes absent, thin, awl shaped, stiff, straight,
expanded basally, erect, gray, 13-15 mm (0.5-0.6 in) long.
Radial spines 15-17, needle-like, stiff, straight, spreading,
black or yellowish, becoming gray with age, 10-20 mm (0.4-
0.8 in) long. Flowers funnelform, pale yellow, 4-5 cm (1.6-2
in) in diameter. Fruits oblong, juicy, gray-green, to 23 mm
(0.9 in) long. Distribution: Monclova, Coahuila, to Monter-
rey, Nuevo Leon, Mexico.

Coryphantha nickelsiae (K. Brandegee) Britton &Rose
1923

NICKELS'S CORYPHANTHA

Mammillaria nickelsiae K. Brandegee 1900

Plants solitary to many-stemmed, forming low mats with the
stems nearly hidden by overlapping spines. Stems globose,
glaucous dark green, to 11 cm (4.3 in) high, 5-7 cm (2-2.8
in) in diameter. Tubercles bluntly conical, soft, to 10 mm (0.4
in) long, sometimes with glands among the spines. Central
spine usually one, sometimes absent, erect, straight or slightly
curved, 11-16 mm (0.4-0.6 in) long. Radial spines 13-20,
crowded, white, 10-23 mm (0.4-0.9 in) long. Flowers pale
yellow, 4.5-5 cm (1.8-2 in) in diameter. Fruits gray-green or
bright green, to 23 mm (0.9 in) long. Distribution: south
Texas, and Nuevo Leon, Tamaulipas, and Coahuila, Mexico.

Coryphantha octacantha (A. P. de Candolle) Britton &
Rose 1923

Mammillaria octacantha A. P. de Candolle 1828

Mammillaria macrothele Martius ex Pfeiffer 1837, Coryphantha

macrothele (Martius ex Pfeiffer) Kummler 1998
Mammillaria clava Pfeiffer 1840, Coryphantha clava (Pfeiffer) Lemaire

1868

Plants solitary or branching basally to form clumps. Stems
oblong to short cylindrical, olive green, to 30 cm (12 in) or
more high and 10 cm (3.9 in) in diameter. Tubercles loosely
arranged, conical, four-angled, to 30 mm (1.2 in) long, axils
with white wool and one or two red glands. Central spines
1-2, stout, straight, erect, brownish, to 20 mm (0.8 in) long.
Radial spines 7-8, awl shaped, thin, rigid, straight, yellowish
with dark tips, to 15 mm (0.6 in) long. Flowers lemon yellow,
4-6 cm (1.6—2.4 in) in diameter. Fruits oblong, to 25 mm (1
in) long. Distribution: Hidalgo and Queretaro, Mexico.



Coryphantha odorata Boedeker 1930
Neolloydia odorata (Boedeker) Backeberg 1942, Cumarinia odorata

(Boedeker) Buxbaum 1951

Plants commonly forming irregular clusters. Stems globose
to short cylindrical, dark green, to 3 cm (1.2 in) in diameter.
Tubercles blunt tipped, cylindrical, soft, flaccid, to 10 mm
(0.4 in) long, axils naked. Central spines 1-6, strongly
hooked, erect, stout, yellowish to reddish to brownish, to 25
mm (1 in) long. Radial spines 7-9, weakly flattened against
the stem surface or projecting, straight, white, 8-10 mm
(0.3-0.4 in) long. Flowers narrowly funnelform, self-polli-
nating, white or cream, 1.5-2 cm (0.6-0.8 in) long, 0.8-1 cm
(0.3—0.4 in) in diameter. Fruits narrowly cylindrical, dark
green or maroon, 15-20 mm (0.6-0.8 in) long. Distribution:
Tamaulipas and San Luis Potosi, Mexico.

Coryphantha Ottonis (Pfeiffer) Lemaire 1868
Mammillaria ottonis Pfeiffer 1838

Mammillaria exsudans Zuccarini 1837, Coryphantha exsudans (Zucca-

rini) Lemaire ex Forster 1886

Mammillaria aster/as Gels 1850, Coryphantha aster/as (Gels)

Boedeker ex A. Berger 1929

Mammillaria bussleri Mundt 1902, Coryphantha bussleri (Mundt)

Scheinvar 1981

Plants solitary, globose, glossy dark green or gray green, to 12
cm (4.7 in) high, 4-7 cm (1.6-2.8 in) in diameter. Stems suc-
culent. Tubercles bluntly conical, soft, to 15 mm (0.6 in)
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long, axils with dense wool and glands. Central spines 1-4,
usually hooked on young plants, straight on older ones, rigid,
gray, yellowish, or reddish, 15-20 mm (0.6-0.8 in) long. Ra-
dial spines 8-10, yellow to reddish, to 12 mm (0.5 in) long.
Flowers white, pale yellow, pale pink, or bright rose pink, 3-6
cm (1.2-2.4 in) long, 4-6.5 cm (1.6-2.6 in) in diameter. Dis-
tribution: widespread in Zacatecas, San Luis Potosi, Aguas-
calientes, Guanajuato, Hidalgo, Jalisco, and Mexico, Mexico.

Coryphantha pallida Britton & Rose 1923

Plants solitary or clustering. Stems globose, blue-green, to
12 cm (4.7 in) in diameter. Tubercles close set, short, thick.
Central spines 3, black or whitish with black tips, to 15 mm
(0.6 in) long, upper 2 erect, lower one curving downward.
Radial spines 20 or more, flattened against the stem surface,
white. Flowers pale lemon yellow, 6-7 cm (2.4-2.8 in) long
and in diameter. Fruits greenish brown, to 20 mm (0.8 in)
long. Distribution: Puebla and Oaxaca, Mexico.

Coryphantha poselgeriana (A. Dietrich) Britton & Rose
1923

NEEDLEMULEE

Echinocactus poselgerianus A. Dietrich 1851

Mammillaria valida J. A. Purpus 1911, notvalidly published; Coryphan-

tha valida (J. A. Purpus) L Bremer 1977

Plants solitary, globose to ovoid cylindrical, pale blue-gray
to blue-green, 10-17 cm (3.9-6.7 in) high, 8-15 cm (3.1-5.9
in) in diameter. Tubercles hemispheric to broadly conical, to
20 mm (0.8 in) long, axils naked, sometimes with red glands.
Central spine one, straight, very rigid, usually erect, whitish
to blackish, 20-50 mm (0.8-2 in) long. Radial spines 8-14,
reddish brown, lower ones similar to the central, upper ones
tufted, slender. Flowers yellow or pale purplish pink, 4-6 cm
(1.6-2.4 in) in diameter. Fruits green, to 50 mm (2 in) long.
Distribution: Chihuahua, Coahuila, Durango, and possibly
San Luis Potosi, Mexico.

Coryphantha odorata Coryphantha pallida
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CoryphanthapOtOSiana (Jacobi) Glass and R. Foster 1970
Mammillaria potosiana Jacobi 1856

Plants solitary, globose, gray-green, to 8 cm (3.1 in) in diam-
eter. Tubercles small, conical, to 8 mm (0.3 in) long, axils and
furrows with yellowish orange glands. Central spine usually
absent, sometimes one, erect, yellowish with dark tip, bent
downward slightly, 15-23 mm (0.6-0.9 in) long. Radial
spines 12-18, whitish with brown tips, radiating, interlacing.
Flowers pale tan to cream, to 2.2 cm (0.9 in) long and 2 cm
(0.8 in) in diameter. Fruits dull green, becoming tan, to 1.2
cm (0.5 in) long. Distribution: San Luis Potosi, Mexico.

Coryphantha pseudoechinus Boedeker 1929

Plants solitary when young, then freely branching to form low
clumps. Stems ovoid, dull leaf green, becoming gray-green
with age, 7-12 cm (2.8-4.7 in) long, 4-6 cm (1.6-2 A in) in di-
ameter. Tubercles conical, strongly ascending, to 12 mm (0.5
in) long, glands sometimes present. Central spines 1-3, con-
spicuous, ascending, some subcentral, very rigid, brown or
black, 13-20 mm (0.5-0.8 in) long. Radial spines 18-25,
straight, gray to white to reddish brown, sometimes black
tipped, 8-15 mm (0.3-0.6 in) long. Flowers pale rose pink to
magenta, 2-2.2 cm (0.8-0.9 in) long, 2-3.5 cm (0.8-1.4 in) in
diameter. Fruits pale yellowish green to bronze to pinkish, to
23 mm (0.9 in) long. Distribution: Coahuila, Mexico.

Coryphantha pseudoradians Bravo 1954

Plants solitary or forming clumps. Stems globose to some-
what obovate, glaucous gray-green, 8-10 cm (3.1-3.9 in) in
diameter. Tubercles somewhat separated, obovoid, rhom-
boid basally, to 10 mm (0.4 in) long, axils woolly at first, later
naked. Central spines usually absent, rarely 1-2, similar to
the radials. Radial spines 13-15, slender, yellowish to brown-
ish, somewhat curved backward, horizontal, some radiating,
a few directed upward, to 10 mm (0.4 in) long. Flowers yel-
low, to 3 cm (1.2 in) long and 7 cm (2.8 in) in diameter. Fruits
not known. Distribution: Oaxaca, Mexico.

Coryphantha pulleineana (Backeberg) Glass 1968
Neolloydia pulleineana Backeberg 1948

Plants usually solitary, occasionally branching from below.
Roots tuberous. Stems narrowly cylindrical, dark gray-green,
to 20 cm (7.9 in) high, 1.5-4.5 cm (0.6-1.8 in) in diameter.
Tubercles rounded conical to ovoid, strongly ascending, to
10 mm (0.4 in) long, axils and furrows with white wool,
glands absent. Central spines 3-4, brown to black, straight,
rigid, ascending, 15-28 mm (0.6-1.1 in) long. Radial spines
12-18, grayish white with dark tips, unequal, 13-15 mm

(0.5—0.6 in) long. Flowers pale or bright yellow to orange-
yellow, to 2.5 cm (1 in) long, 3-4 cm (1.2-1.6 in) in diame-
ter. Fruits greenish, juicy. Distribution: Tamaulipas and San
Luis Potosi, Mexico.

Coryphantha pusilliflora i. Bremer 1982

Plants solitary or clustering from the base. Stems ovate to
cylindrical, rounded and slightly depressed apically, forest
green, to 12 cm (4.7 in) high, 5-6 cm (2-2.4 in) in diameter.
Tubercles conical, widening basally, becoming rhombic,
erect, distinctly grooved. Central spine one, thin, awl shaped,
straight, stiff, erect, slightly expanded basally, dark, becoming
gray with age, 11-13 mm (0.4-0.5 in) long. Radial spines
18-20, thin, needle-like, somewhat stiff, straight, white to
yellow, becoming gray, often with dark tips, 6-10 mm
(0.2-0.4 in) long. Flowers funnelform, magenta with green-
ish white throats, to 2 cm (0.8 in) in diameter. Fruits oblong,
green, to 14 mm (0.6 in) long. Distribution: El Marte, Coa-
huila, Mexico.

Coryphantha pycnacantha (Martins) Lemaire 1868
Mammillaria pycnacantha Martius 1832
Coryphantha connivens Britton & Rose 1923
Mammillaria andreaei. A. Purpus & Boedeker 1928, Coryphantha

andreae (J. A. Purpus & Boedeker) A. Berger 1929

Plants solitary or forming clusters. Stems globose to short
cylindrical, blue-green to dull green, 5-9 cm (2-3.5 in) high,
5-7 cm (2-2.8 in) in diameter. Tubercles conical, rhomboid
basally, to 25 mm (1 in) long. Central spines 2-4, needle-like,
slightly curved, whitish or yellow, with dark tips, becoming
gray with age, 13-19 mm (0.5—0.7 in) long. Radial spines 8—
15, slightly curved, whitish to yellow, gray with age, 8-18 mm
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(0.3-0.7 in) long. Flowers bell shaped, light yellow, to 4 cm
(1.6 in) long and 5 cm (2 in) in diameter. Fruits not known.
Distribution: Oaxaca, Mexico. Coryphantha pycnacantha
may be endangered.

Coryphantha radians (A. P. de Candolle) Britton & Rose
1923

Mammillaria radians A. P. de Candolle 1828

Coryphantha delicata L Bremer 1979

Coryphantha bernalensis L Bremer 1984

Plants usually solitary, occasionally clustering. Stems globose
to weakly cylindrical, 5-8 cm (2-3.1 in) in diameter, dark
green, covered by dense spines. Tubercles large, ovoid, axils
and furrows with white wool. Central spines usually absent,
when present slightly curved. Radial spines 16—18, whitish
or yellowish, rigid, 10—12 mm (0.4—0.5 in) long. Flowers
bright yellow, to 10 cm (3.9 in) in diameter. Fruits green. Dis-
tribution: Durango, San Luis Potosi, Guanajuato, Queretaro,
and Hidalgo, Mexico.

Coryphantha ramillosa Cutak 1942
BIG BEND CORY-CACTUS, BUNCHED CORY-CACTUS

Plants usually solitary but sometimes branching to form
clusters. Stems spherical to broadly obovoid, often with flat-
tened tips, dark gray-green, 6-9 cm (2.4-3.5 in) high, 6-10
cm (2.4—3.9 in) in diameter. Tubercles conical, ascending, to
20 mm (0.8 in) long, glands usually absent. Central spines 4,
erect or spreading, straight to slightly curved, sometimes
shaggy or twisted, whitish, 17-43 mm (0.7-1.7 in) long. Ra-
dial spines 9—20, whitish, usually straight, 12-30 mm (0.5—
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1.2 in) long. Flowers pale pink or deep rose purple, glossy,
3.5-6.5 cm (1.4-2.6 in) long, 3-5 cm (1.2-2 in) in diameter.
Fruits dark green to pale gray-green, very fleshy, to 21 mm
(0.8 in) long. Distribution: southwest Texas along the Rio
Grande, and neighboring Coahuila, Mexico. Coryphantha
ramillosa is listed as threatened in the U.S. Endangered Spe-
cies Act. Field studies have shown, however, that it is more
widespread than originally thought and may not be threat-
ened in most parts of its range.

Coryphantha recurvata (Engelmann) Britton & Rose 1923
GOLDEN-CHESTED BEEHIVE CACTUS, RECURVED CORY-CACTUS

RECURVED SPINE PINCUSHION

Mammillaria recurvata Engelmann 1839

Plants commonly clustering, often forming clumps with as
many as 50 stems. Stems globose to short cylindrical, 10-20
cm (3.9-7.9 in) high, 7-15 cm (2.8-5.9 in) in diameter, green-
ish blue, often obscured by dense spines. Tubercles cylindri-

Coryphantha recurvata

Coryphantha pycnacantha
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cal to conical, rhomboid basally, to 10 mm (0.4 in) long, axils
naked. Central spine usually one, rarely 2, curved downward,
slightly flattened, yellow at first, later gray, with reddish tips,
12-20 mm (0.5-0.8 in) long. Radial spines 15-30, pectinate,
flattened, curved in a low arc, interlacing, yellow to gray, with
dark tips, to 12 mm (0.5 in) long. Flowers yellow with dark
midveins, 2.5-3.5 cm (1-1.4 in) long. Fruits green. Distribu-
tion: Arizona, and Sonora, Mexico.

Coryphantha reduncispina Boedeker 1933

Plants solitary, globose to slightly elongated, to 10 cm (3.9
in) in diameter, densely covered by spines. Tubercles coni-
cal, to 10 mm (0.4 in) long, axils somewhat woolly, without
glands. Central spines 2-3, awl shaped, horny, slightly curved
downward, gray to yellowish, with dark tips, 15-25 mm
(0.6-1 in) long. Radial spines 15-20, needle-like, rigid, hori-
zontal, white or yellowish, 10-12 mm (0.4-0.5 in) long.
Flowers pure yellow, 4-5 cm (1.6-2 in) in diameter. Distrib-
ution: Oaxaca, Mexico.

Coryphantha retUSa (Pfeiffer) Britton &Rose 1923
Mammillaria retusa Pfeiffer 1837

Plants solitary, flattened globose to short cylindrical with
very woolly stem tips, dull green, 3-7 cm (1.2-2.8 in) high,
5-10 cm (2-3.9 in) in diameter. Tubercles unequally swollen,
to 8 mm (0.3 in) long, axils and furrows woolly at first, later
naked. Central spines absent. Radial spines 6-12, all but the
upper ones awl shaped, flattened, pectinate, whitish yellow,
becoming gray with age, 9-20 mm (0.4-0.8 in) long. Flow-
ers bell shaped, yellow, 3.5-5 cm (1.4-2 in) long, 3.8-4.7 cm
(1.5-1.9 in) in diameter. Fruits ellipsoidal, green, to 30 mm
(1.2 in) long. Distribution: Oaxaca and Puebla, Mexico.

Coryphantha
reduncispina

Coryphantha robustlSpina (SchottexEngelmann) Britton
& Rose 1923

DEVIL'S PINCUSHION, NEEDLE MULEE, PIMA PINEAPPLE CACTUS,
PINEAPPLE CACTUS, ROBUST PINCUSHION, SCHEER CORY-CACTUS,
SCHEER'S STRONG-SPINED CORY-CACTUS, STOUT NEEDLE MULEE
Mammillaria mbustispina Schott ex Engelmann 1856, Coryphantha

scheeri var. mbustispina (Schott ex Engelmann) L. D. Benson 1969

Echinocactus muehlenpfordtii Poselger 1853, illegitimate name; Cory-

phantha muehlenpfordtii (Poselger) Britton & Rose 1923, illegiti-

mate name

Mammillaria scheeri Muehlenpfordt 1847, Coryphantha scheeri

(Muehlenpfordt) Lemaire 1868, C. mbustispina subsp. scheeri
(Muehlenpfordt) N. P.Taylor 1998

Coryphantha neoscheeri Backeberg 1961

Coryphantha scheeri var. uncinata L D. Benson 1969, C.

muehlenpfordtii subsp. uncinata (L D. Benson) Dicht 1966, C. m-

bustispina subsp. uncinata (L D. Benson) N. P. Taylor 1998

Plants usually solitary, globose to ovoid, dull gray-green, 5-
15 cm (2-5.9 in) high, 5-9 cm (2-3.5 in) in diameter. Tu-
bercles ovoid to cylindrical, fairly firm, to 30 mm (1.2 in)
long; furrows deep, with one or more glands. Central spines
1-4, straight, curved, or hooked, whitish to gray, with dark
tips, 12-50 mm (0.5-2 in) long. Radial spines 6-16, lower
ones as thick as the centrals, upper ones thin, whitish, 11-35
mm (0.4-1.4 in) long. Flowers dark golden yellow, pale
greenish yellow, or dull yellow, 4-6.5 cm (1.6-2.6 in) long,
5-7.5 cm (2-3 in) in diameter. Fruits cylindrical, green, to
50 mm (2 in) long. Distribution: Arizona, New Mexico, and
west Texas, and Sonora and Chihuahua, Mexico.

Three subspecies of Coryphantha robustispina are recog-
nized. Subspecies robustispina is typically larger and has a
single curved or hooked central spine; it occurs primarily in
Arizona and is listed (as C. scheeri var. robustispina} as en-
dangered in the U.S. Endangered Species Act. Subspecies
scheeri always has straight central spines; it occurs in west

Coryphantha retusa



Texas, New Mexico, and Chihuahua, Mexico. Subspecies un-
cinata has strongly curved or hooked central spines; it oc-
curs in Arizona, New Mexico, west Texas, and Chihuahua.

Coryphantha salinensis (Poselger) A. D. Zimmerman ex
Dicht&A.D.Luthyl998

Echinocactus salinensis Poselger 1853
Mammillaria borwigiiL A. Purpus 1927, Coryphantha borwigii (J. A.

Purpus)A. Bergerl929
Coryphantha roederiana Boedeker 1929

Plants usually solitary, globose, ovoid, or short cylindrical,
dark green to pale blue-gray, 5-10 cm (2-3.9 in) high, 5—8
cm (2-3.1 in) in diameter. Tubercles conical, rhomboid
basally, very firm, more or less erect, often imbricate, to 20
mm (0.8 in) long. Central spines usually 4, often absent on
juveniles, straight to strongly curved, dull white to brown to
black, 12-15 mm (0.5-0.6 in) long. Radial spines 11-15,
equal at first, later unequal, whitish with dark tips, 11-18 mm
(0.4-0.7 in) long. Flowers bright yellow, basally red, 4-7 cm
(1.6-2.8 in) long, 4-7.5 cm (1.6-3 in) in diameter. Fruits
green, 15-20 mm (0.6-0.8 in) long. Distribution: Coahuila
and Nuevo Leon, Mexico.

Coryphantha sulcata (Engelmann) Britton & Rose 1923
FINGER CACTUS, NIPPLE CACTUS, PINEAPPLE CACTUS
Mammillaria sulcata Engelmann 1845
Coryphantha obscura Boedeker 1930
Coryphantha speciosa Boedeker 1930

Plants commonly forming clumps. Stems globose to ovoid,
green, 4-13 cm (1.6-5.1 in) high and in diameter. Tubercles
lax, conical, to 12 mm (0.5 in) long; furrows often with
glands. Central spines 1-3, sometimes absent, at least one
erect, others bent backward, needle-like, yellow or rose, later
gray, 9-12 mm (0.4-0.5 in) long. Radial spines 8-14, whitish,
needle-like, radiating, 8-18 mm (0.3-0.7 in) long. Flowers
yellow with red throats, to 6 cm (2.4 in) long and in diame-
ter. Fruits ellipsoidal, green, to 30 mm (1.2 in) long. Distrib-
ution: south Texas, and Coahuila and Nuevo Leon, Mexico.

Coryphantha sukolanata (Lemaire) Lemaire 1868
Mammillaria sulcolanata Lemaire 1838
Mammillaria conimamma Linke 1857, Coryphantha con/mamma

(Linke)A. Bergerl929

Plants commonly forming clumps. Stems depressed globose,
often flattened apically, shiny green, to 5 cm (2 in) high and 6
cm (2.4 in) in diameter. Tubercles more or less conical above,
pentagonal basally, to 20 mm (0.8 in) long, axils and furrows
densely woolly. Central spines absent. Radial spines 9-10, un-
equal, upper and lower ones short, laterals longer, yellowish
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white with dark tips at first, later darker, 12-16 mm (0.5-0.6
in) long. Flowers yellow, 4-8 cm (1.6-3.1 in) long, to 6 cm
(2.4 in) in diameter. Fruits pale green, to 30 mm (1.2 in) long.
Distribution: Hidalgo, Veracruz, and Oaxaca, Mexico.

Coryphantha tripugionacantha A. B. Lau 1988

Plants usually solitary, globose, slightly depressed apically,
blue-green when young, later dull green, 7-9 cm (2.8-3.5 in)
high, 8-9 cm (3.1-3.5 in) in diameter. Tubercles flattened,
more or less rounded, to 20 mm (0.8 in) high, axils woolly at
first, later naked, without glands. Central spines 3, very stout,
curved inward, gray with dark tips, radiating, 18-20 mm
(0.7-0.8 in) long, lower one longest. Radial spines 8-9, radi-
ating, curved inward, unequal, brownish gray, 8-10 mm
(0.3-0.4 in) long. Flowers creamy yellow, 6-7 cm (2.4-2.8
in) in diameter. Fruits oblong, juicy, opaque green, to 35 mm
(1.4 in) long. Distribution: Zacatecas, Mexico.

Coryphantha unicornis Boedeker 1928

Plants often solitary but sometimes forming clumps. Roots
thick. Stems globose, shiny pale blue-green, 6-8 cm (2.4-3.1
in) in diameter. Tubercles conical, rounded apically, not
crowded, to 15 mm (0.6 in) long, axils and spine clusters
often with red glands. Central spine one, erect, straight or
slightly curved, dark reddish brown, 18-20 mm (0.7-0.8 in)
long. Radial spines 7-8, yellow to brownish gray, with dark
tips, straight, to 15 mm (0.6 in) long. Flowers rose colored.
Fruits green with reddish tint, to 20 mm (0.8 in) long. Distri-
bution: Coahuila, Mexico.

Coryphantha sulcolanata
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Coryphantha vaupeliana Boedeker 1928

Plants solitary, globose to ovoid, leaf green, 5-6 cm (2-2.4
in) high, to 8 cm (3.1 in) in diameter. Tubercles large, more
or less conical, polygonal basally, to 20 mm (0.8 in) long, axils
woolly and with red glands. Central spines 3-4, stout, straight
or somewhat curved, dark brown or black, to 8 mm (0.3 in)
long. Radial spines about 17, upper ones white with dark tips
and directed upward, lower ones yellowish with dark tip and
radiating, 8-18 mm (0.3-0.7 in) long. Flowers yellow. Fruits
green. Distribution: Tamaulipas, Mexico.

Coryphantha VOgtherHana Werdermann & Boedeker
1932

Plants solitary or forming low clumps. Stems globose, usu-
ally deeply embedded in the soil, dark green to blue-green, to
3 cm (1.2 in) high, 5-6 cm (2—2.4 in) in diameter. Tubercles
loosely arranged, conical to ovoid, to 17 mm (0.7 in) long,
axils densely woolly, with glands. Central spine one, hooked,
erect or descending, horn colored, to 15 mm (0.6 in) long.
Radial spines 4-6, needle-like, whitish with dark tips, spread-
ing horizontally, 7-13 mm (0.3-0.5 in) long. Flowers pale
yellow, to 3 cm (1.2 in) in diameter. Distribution: San Luis
Potosi, Mexico.

Coryphantha werdermannii Boedeker 1929
JIBALI PINCUSHION CACTUS

Coryphantha densispina Werdermann 1932

Plants usually solitary, globose, ovoid, or short cylindrical,
pale gray-green, 7—9 cm (2.8—3.5 in) high, 6—7 cm (2.4—2.8 in)
in diameter. Tubercles conical to cylindrical, ascending, firm,
to 15 mm (0.6 in) long, axils naked. Central spines 4, rigid,
strongly projecting, strongly curved, sometimes straight,
whitish to tan to black, 13-24 mm (0.5-0.9 in) long. Radial
spines 21-25, occasionally more, more or less pectinate, thin,
whitish to tan, 8—19 mm (0.3—0.7 in) long. Flowers glossy
pale yellow, to 5 cm (2 in) long, 6-7 cm (2.4-2.8 in) in di-
ameter. Fruits green, to 10 mm (0.4 in) long. Distribution:
Chihuahua and Coahuila, Mexico. Coryphantha werderman-
nii is listed in Appendix I of CITES.

Coryphantha wohlschlageri E. Holzeis 1990

Plants solitary, occasionally branching dichotomously, glo-
bose, dark green, becoming olive green with age, 3-5 cm
(1.2-2 in) high and in diameter. Tubercles ovoid to short
conical, to 13 mm (0.5 in) high, axils naked. Central spine
usually one, as many as 4 on older areoles, brownish with
dark tip, straight, erect, 8-15 mm (0.3-0.6 in) long. Radial
spines 9-11, whitish to brownish, with dark tips, radiating,

6-8 mm (0.2-0.3 in) long. Flowers intense yellow, to 4 cm
(1.6 in) long, 5-6 cm (2-2.4 in) in diameter. Fruits cylindri-
cal, olive green, to 19 mm (0.7 in) long. Distribution: San
Luis Potosi, Mexico.

Cumu/opunt/a
Cumulopuntia is one of several genera that have now been
separated from Opuntia. Closely related to another South
American genus, Maihueniopsis, Cumulopuntia is distinct
because of its somewhat different growth pattern, special-
ized fruits that lack pulp within, and characteristic seed
structure. Cumulopuntia (type, O. ignescens = C. ignescens)
was described by Friedrich Ritter in 1980, the name derived
from the Latin cumulo, pile or heap up, referring to the com-
pact mounds or cushions formed by the plants.

Cumulopuntia, as circumscribed by James Iliff (2001) and
others, contains 20 species. It is characterized as having de-
terminate growth, ephemeral leaves, and usually fewer than
30 areoles per typically ovoid or globose stem segment. The
plants usually consist of strongly spined cushions that pro-
duce mostly yellow, sometimes red, flowers that close at
night. Fruits are distinctive in that the seeds lie dry in the
fruit cavity. The seeds are unique though similar to those of
Austrocylindropuntia.

Cumulopuntia F. Ritter 1980
Subfamily Opuntioideae. Plants low growing, forming loose to

dense clumps or cushions, densely branching laterally or sometimes

terminally, with distinctly segmented stems. Roots tuberous to fibrous.

Stem segments globose, ellipsoidal, or ovate, relatively firm, about

10 cm (3.9 in) long, determinate in growth. Leaves minute, mostly

cylindrical, early deciduous, 0.5-3 mm long. Areoles with hairs and

glochids, usually with spines, not sunken into cavities, sometimes

concentrated toward the upper parts of the segments. Flowers yellow

or red, never white, closing at night. Fruits ellipsoidal, ovate to glo-

bose, thick walled, fleshy, with the seeds lying dry within the cavity.

Seeds globose to globose ovoid to pear shaped, beige to brown,

sometimes wrinkled, girdle and lateral ridges usually prominent,

3-5.5 mm (to 0.2 in) long and in diameter. Distribution: southern

Peru, Chile, Bolivia, and northern Argentina.

Cumulopuntia boliviana (Salm-Dyck) F. Ritter 1980
COPANA, ESPINA, KEPO, PUSCAYA

Opuntia boliviana Salm-Dyck 1845, Tephrocactus bolivianus (Salm-
Dyck) Backeberg 1950, Maihueniopsis boliviana (Salm-Dyck)

R. Kiesling 1984
Tephrocactus asplundii Backeberg 1957, Opuntia asplundii (Backe-

berg) G.D.Rowley 1958
Tephrocactus albiscoparius Backeberg 1962, not validly published

Tephrocactus melanacanthus Backeberg 1963



Tephrocactus echinaceus F. Ritter 1964, Cumulopuntia echinacea
(F. Ritter) F. Ritter 1980, Opuntia echinacea (F. Ritter) A. E. Hoffmann
1989

Cumulopuntia famatinensis F. Ritter 1980
Cumulopuntia pampana F. Ritter 1980

Plants forming dense, often large cushions. Stem segments
elongate to ovoid, green, tuberculate apically, 3.5-7 cm (1.4—
2.8 in) long. Tubercles at first well delimited, later obscure,
mostly on upper portions of segments. Areoles near the seg-
ment tips, about 15, uppermost spine bearing. Spines 1-4,
erect or somewhat spreading, straight, rounded or slightly
compressed, some thin and flexible, yellow to reddish brown,
sometimes with a few bristles, 3—10 cm (1.2—3.9 in) long.
Flowers yellow, to 4 cm (1.6 in) long; pericarpels bristly
above. Fruits usually subglobose, fleshy, green, mostly spine-
less but sometimes with a few bristles. Distribution: Altiplano
of Argentina, Bolivia, Chile, and Peru. Cumulopuntia boli-
viana is a surprisingly unvarying species, though widespread.

Cumulopuntia chichensis (Cardenas) E. F. Anderson 1999
Tephrocactus chichensis Cardenas 1952, Opuntia chichensis (Carde-

nas) G.D.Rowley 1958
Tephrocactus ferocior Backeberg 1953, Opuntia ferocior (Backeberg)

G. D. Rowley 1958

Plants forming dense cushions to 1 m (3.3 ft) or more wide.
Stem segments bulky, ellipsoidal, grass green, tuberculate, to
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10 cm (3.9 in) long. Tubercles somewhat rhomboid, pro-
ducing a lateral lattice pattern, but imbricate above. Areoles
as many as 30 or more, extending well down the segments,
about half bearing spines. Spines extremely variable, as many
as 16 or more, straight to curved, spreading and interlacing,
white to golden brown, to 5 cm (2 in) long. Flowers golden
yellow, to 5 cm (2 in) long; pericarpels bristly or with only a
few glochids. Fruits globose to ellipsoidal, to 5 cm (2 in) long,
light greenish yellow, nearly unarmed. Distribution: Jujuy,
Argentina, to Potosi, Bolivia.

Cumulopuntia boliviana

Cumulopuntia chichensis
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Cumulopuntitt corotilla (K. Schumann ex Vaupel)
E.F.Anderson 1999

COROTILLA
Opuntia corotilla K. Schumann ex Vaupel 1913, Tephrocactus corotilla

(K. Schumann ex Vaupel) Backeberg 1935
Opuntia ignota Britton & Rose 1919, Tephrocactus ignotus (Britton &

Rose) Backeberg 1935, not validly published; Cumulopuntia ignota
(Britton & Rose) F. Ritter 1981

Plants small, lax, fragile shrubs. Stem segments subglobose to
slightly elongate, 4-5 cm (1.6-2 in) long, slightly tubercu-
late. Areoles 20-25, not large, distributed over most of each
segment, only uppermost with spines. Spines 1-7, sometimes
absent, erect, to 3 cm (1.2 in) long. Flowers cream, becoming
rose, to 3.5 cm (1.4 in) long; pericarpels obconical, nearly
covered with areoles, some with spines. Distribution: near
Arequipa, Peru, at elevations above 3000 m (9800 ft).

Cumulopuntia crassicylindrica (Rauh & Backeberg)
F. Ritter 1981

Tephrocactus crassicylindricus Rauh & Backeberg 1956, Opuntia cras-
sicylindrica (Rauh & Backeberg) G. D. Rowley 1958

Plants lax shrubs. Stem segments large, ellipsoidal to some-
what cylindrical, tuberculate, to 15 cm (5.9 in) long. Areoles
as many as 40 or more, covering the segments. Spines as
many as 7, stout, erect or spreading, mostly on upper parts of
segments, to 5 cm (2 in) long. Flowers bright yellow, to 5 cm
(2 in) long; pericarpels tuberculate, spiny. Fruits spiny. Dis-
tribution: Arequipa, Peru.

Cumulopuntia dactylifera (Vaupel) E. F.Anderson 1999
Opuntia dactylifera Vaupel 1913, Tephrocactus dactylifer (Vaupel)

Backeberg 1958
Tephrocactus cylindrarticulatus Cardenas 1952, Opuntia cylindrarticu-

lata (Cardenas) G. D. Rowley 1958
Tephrocactus noodtiae Backeberg & Jacobs 1957, Opuntia noodtiae

(Backeberg & Jacobs) G. D. Rowley 1958

Plants forming dense cushions. Stem segments ovoid to ob-
long, often glaucous, with imbricated tubercles, 4-5 cm
(1.6-2 in) or more long. Areoles 12-14, on upper parts of
segments. Spines as many as 7, sometimes absent, borne on
uppermost areoles only, erect, reddish brown, to 3.5 cm (1.4
in) long. Flowers yellow, to 3 cm (1.2 in) long. Fruits elon-
gate, date shaped, bare, to 5 cm (2 in) long. Distribution: Ar-
gentina, Bolivia, and Chile.

Cumulopuntia frigida F. Ritter 1980
Opuntia frigida (F. Ritter) G. Navarro 1996

Plants forming very dense cushions of medium size. Stem

segments small, short cylindrical, somewhat obtuse, to 3 cm
(1.2 in) long. Spines 10-15, straight, reddish to white, shiny,
spreading to obliquely erect, to 4 cm (1.6 in) long. Flowers
yellow to orange. Fruits larger than stem segments, to 4.5 cm
(1.8 in) long, without areoles below, rim crowded with are-
oles bearing bristles to 3 cm (1.2 in) long. Distribution: wa-
tershed between Oruro and Potosi, Bolivia, at elevations
above 4000m (13,000 ft).

Cumulopuntia fulvkoma (Rauh & Backeberg) E. F. Ander-
son 1999

Tephrocactus fulvicomus Rauh & Backeberg 1956, Opuntia fulvicoma
(Rauh & Backeberg) G. D. Rowley 1958

Plants forming cushions. Stem segments subglobose to
ovoid, to 3.5-5 cm (1.4-2 in) long. Areoles about 20, borne
on indistinct tubercles only on upper portion of segments.
Spines 3-5, arising from areoles near the segment tips,
mostly erect, unequal, leather brown, to 5 cm (2 in) long.
Flowers yellow within, reddish without, with unusually short
stigma lobes; pericarpels with stiff spines to 2 cm (0.8 in) at
rims. Distribution: Ayacucho, Peru.

Cumulopuntia galerasensis F. Ritter 1981
Opuntia galerasensis (F. Ritter) D. R. Hunt 1997

Plants forming small, dense cushions. Stem segments ellip-
soidal, somewhat tuberculate, extensively spiny, to 4 cm (1.6
in) long. Areoles large. Spines as many as 12, strong, needle-
like, erect or spreading, straight or curved, orange-brown, to 5
cm (2 in) long. Flowers lemon yellow, to 5 cm (2 in) long; peri-
carpels spiny near the rims. Fruits globose, with erect spines to
4 cm (1.6 in) long at the rims. Distribution: Ayacucho, Peru.

Cumulopuntia hystrix F. Ritter 1980
Opuntia sanctae-barbarae D. R. Hunt 1997

Plants forming cushions. Stem segments stout, tuberculate,
to 4 cm (1.6 in) long and 3 cm (1.2 in) in diameter, with are-
oles extending more than halfway down with extensive and
strong spines. Tubercles prominent, elongated. Areoles not
sunken. Spines 12, very strong, needle-like, densely spreading
in all directions, straight, gray-brown, 5-10 cm (2-3.9 in) or
more long. Flowers golden yellow tinged with purple, to 5
cm (2 in) long; pericarpels with spiny areoles near rims.
Fruits to 3 cm (1.2 in) long, bearing spines 1-6 cm (0.4-2.4
in) long on rims. Distribution: Antofagasta, Chile.

Cumulopuntia ignescens (Vaupel) F. Ritter 1980
JALA-JALA, PUSKAYO

Opuntia ignescens Vaupel 1913, Tephrocactus ignescens (Vaupel)
Backeberg 1936



Plants forming dense cushions that are sometimes raised.
Stem segments stout, broadly ovoid, tapered, somewhat
pointed, prominently tuberculate apically, to 8 cm (3.1 in)
long. Areoles about 15, absent from lower portion of seg-
ments, only those at the tips with spines. Spines as many as 20,
erect, close set, some strong, others thinner, reddish brown, to
8 cm (3.1 in). Flowers red to orange-yellow, to 3.5 cm (1.4 in)
long; pericarpels almost lacking areoles, bearing spines only
at rims. Fruits barrel shaped, with many spines to 6 cm (2.4
in) long on the rims. Distribution: very high elevations on
the western side of the Andes from Puno, Peru, south to
Antofagasta, Chile, and into northern Bolivia.

Cumulopuntia mistiensis (Backeberg) E. F.Anderson 1999
Tephrocactus mistiensis Backeberg 1936, Opuntia mistiensis (Backe-

berg) G. D. Rowley 1958

Plants semiprostrate. Stem segments ovoid to elongate, slight-
ly tuberculate when young, to 3 cm (1.2 in) long, olive green.
Spines absent or rarely one, bristle-like, to 4 mm long. Dis-
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tribution: Arequipa, Peru. Little is known about Cumulopun-
tia mistiensis.

Cumulopuntia pentlandii (Salm-Dyck) F. Ritter 1980
Opuntia pentlandii Salm-Dyck 1845, Pseudotephrocactus pentlandii

(Salm-Dyck) Fric 1933, Tephrocactus pentlandii (Salm-Dyck)

Backeberg 1936, Maihueniopsis pentlandii (Salm-Dyck) R. Kiesling

1984

Tephrocactus subinermis Backeberg 1935, Opuntia subinermis

(Backeberg) Backeberg 1935

Tephrocactus rarissimus Backeberg 1936, Opuntia rarissima (Backe-

berg) Borg 1951

Tephrocactus wilkeanus Backeberg 1936, Opuntia wilkeana (Backe-

berg) Borg 1951

Plants forming more or less dense cushions. Stem segments
small, globose to short ovoid, becoming broader than long
with age, grass green, with 10–15 areoles on upper part, to 2.5
cm (1 in) long. Tubercles low, obscure, later absent. Areoles
with yellowish wool, upper ones producing spines. Spines 1-
6, borne on lower margins of areoles, whitish, bristle-like,
bent away, diverging, sometimes absent from segments.
Flowers short, yellow or red, to 3 cm (1.2 in) long; pericarpels
broad, with a few spineless areoles above. Fruits barrel shaped,
to 3.5 cm (1.4 in) long, nearly spineless. Distribution: high-
lands of Bolivia, Peru, and northern Argentina.

Cumulopuntia pyrrhacantha (K. Schumann) F. Ritter
1981

Opuntia pyrrhacantha K. Schumann 1899, Tephrocactus pyrrhacan-

thus (K. Schumann) Backeberg 1958

Plants low growing, shrubby. Stem segments very small,
ovoid to elliptical, tuberculate, shiny yellowish green, to 2 cm
(0.8 in) long. Areoles covering segments, upper ones bearing
spines. Spines 5-8, strong, yellowish red, to 4 cm (1.6 in)
long. Flowers golden yellow, to 3.5 cm (1.4 in) long; pericar-

Cumulopuntia ignescens Cumulopuntia pentlandii, photograph by Urs Eggli
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pels naked below, areoles above with glochids, spineless. Dis-
tribution: northern Chile into Peru.

Cumulopuntia rossiana (Heinrich & Backeberg) F. Ritter
1980

Tephrocactus pentlandiivar. rossianus Heinrich & Backeberg 1953,

Opuntia rossiana (Heinrich & Backeberg) D. R. Hunt 1997

Tephrocactus microclados Backeberg 1962, notvalidly published

Plants forming small, compact cushions. Stem segments to 2
cm (0.8 in) long, very short ovoid, gray-green, distinctly tu-
berculate, with 10-15 areoles mostly above. Tubercles polyg-
onal, sharply defined. Areoles 10-15, on upper sides of tu-
bercles, narrowly elongate, white, bearing spines above.
Spines 1-3, sometimes as many as 6, sometimes absent, un-
equal, strong, awl shaped, sometimes flattened, whitish to
brownish, bent downward basally, to 1.5 cm (0.6 in) long.
Flowers yellow, orange, brownish red, or red, to 4 cm (1.6 in)
long; pericarpels obconical, with areoles bearing glochids
near rims, sometimes with small spines. Fruits bucket shaped,
wider than long, with long glochids. Distribution: Chuqui-
saca, Bolivia, south to Jujuy, Argentina.

Cumulopuntia sphaerica (Forster) E. F.Anderson 1999

CHOCLO, COROTILLA, GAITITO, PERRITO, PUSKAYE

Opuntia sphaerica Forster 1861, Tephrocactus sphaericus (Forster)

Backeberg 1936

Cactus be/ten'Colla 1834, rejected name; Echinocactus berteri (Colla)

Gay 1847, Tephrocactus berteri (Colla) F. Ritter 1958, Cumulopuntia

berteri (Colla) F. Ritter 1980, Opuntia berteri (Colla) A. E. Hoffmann

1989

Opuntia dimorpha Forster 1861, Tephrocactus dimorphus (Forster)

Backeberg 1942

Opuntia leucophaea Philippi 1891

Opuntia rauppiana K. Schumann 1899, Tephrocactus rauppianus (K.

Schumann) Backeberg 1936, Cumulopuntia rauppiana (K. Schu-

mann) F. Ritter 1981

Opuntia campestris Britton & Rose 1919, Tephrocactus campestris

(Britton & Rose) Backeberg 1935

Opuntia kuehnrichiana Werdermann & Backeberg 1931, Tephrocactus

kuehnrichianus (Werdermann & Backeberg) Backeberg 1936, Cu-

mulopuntia kuehnrichiana (Werdermann & Backeberg) F. Ritter

1981

Tephrocactus pseudorauppianus Backeberg 1936, Opuntia pseudo-

rauppiana (Backeberg) W.T. Marshall 1941

Tephrocactus mirus Rauh & Backeberg 1957, Opuntia mira (Rauh &

Backeberg) G. D. Rowley 1958

Tephrocactus muellerianus Backeberg 1957, Opuntia muelleriana

(Backeberg) G. D. Rowley 1958

Tephrocactus multiareolatus F. Ritter 1964, Cumulopuntia multiareo-

lata(F. Ritter) F. Ritter 1981

Cumulopuntia tubercularis F. Ritter 1980

Plants small, fragile, prostrate to semierect, moderately
branched. Stem segments globose, 2.5-6 cm (1-2.4 in) long.
Tubercles poorly developed or absent. Areoles 25-80 or
more per segment, 3-6 mm (to 0.2 in) in diameter, close set,
prominent, becoming contiguous at times, to bases of seg-
ments, most bearing spines. Spines 2-15, variable, stout,
erect, straight or sometimes bent, unequal, reddish, becom-
ing lighter with age, to 4 cm (1.6 in) long, occasionally re-
duced to a few short bristles. Flowers orange, to 4 cm (1.6 in)
long; pericarpels broad, squat, with spines at or near the
rims. Fruits globose, somewhat spiny. Distribution: wide-
spread and variable, at lower elevations from Ayacucho,
Peru, south into central Chile.

Cumulopuntia ticnamarensis F. Ritter 1980
Opuntia ticnamarensis (F. Ritter) D. R. Hunt 1997

Plants forming cushions. Stem segments subglobose, strong-
ly tuberculate, to 4 cm (1.6 in) long. Tubercles sharply de-
fined, polygonal. Areoles large, vertically elongate, 35-40, ex-
tending over the segment, most bearing spines. Spines 4-8,
erect, straight, stout, brownish gray, to 5 cm (2 in) long,
sometimes bristles. Flowers sulfur yellow, 4 cm (1.6 in) long,
5 cm (2 in) in diameter; pericarpels smooth, with blackish
bristles on rims. Distribution: Tarapaca, Chile.

Cumulopuntia tortispina F. Ritter 1980
Opuntia guatinensis D. R. Hunt 1997

Plants forming cushions. Stem segments ellipsoidal to ovoid,
to 7 cm (2.8 in) long, strongly tuberculate. Areoles large,
sunken, not extending to segment bases, upper ones spinif-
erous. Spines as many as 20, needle-like, spreading, some-
times curved outward from bases, brown, occasionally pecti-
nate, to 5 cm (2 in) long. Flowers yellow, tinged with red or
purple, to 5 cm (2 in) long; pericarpels with areoles only at or

Cumulopuntia sphaerica, photograph by Urs Eggli



near rims, with reddish brown bristles. Fruits cylindrical,
smooth, to 4 cm (1.6 in) long, with bristles 3-5 mm long on
rims. Distribution: Antofagasta, Chile.

Cumulopuntia tumida F. Ritter 1981
Opuntia tumida (F. Ritter) D. R. Hunt 1997

Plants laxly shrubby, small. Stem segments globose to short
elliptical, to 10 cm (3.9 in) long. Areoles prominent when
young, 90 or more, extending to segment bases. Spines 1-7,
sometimes absent, unequal, the larger ones awl shaped, whit-
ish with brown tips, to 3 cm (1.2 in) long. Flowers golden yel-
low, to 3.5 cm (1.4 in) long; pericarpels with areoles only
above, bearing small fine spines. Fruits squat, to 3 cm (1.2 in)
in diameter, with fine spines. Distribution: Arequipa, Peru.

Cumulopuntia unguispina (Backeberg) F. Ritter 1981
Opuntia unguispina Backeberg 1937, Tephrocactus unguispinus

(Backeberg) Backeberg 1937

Plants small, fragile, prostrate to semierect, branching like a
string of beads. Stem segments small, to 2.5 cm (1 in) long.
Spines as many as 18, bent downward, the longer ones dark,
to 1.5 cm (0.6 in) long. Flowers yellow, to 5 cm (2 in) in di-
ameter. Distribution: Arequipa, Peru. Cumulopuntia ungui-
spina is poorly known.

Cumulopuntia zehnderi (Rauh & Backeberg) F. Ritter 1981
Tephrocactus zehnderi Rauh & Backeberg 1957, Opuntia zehnderi

(Rauh & Backeberg) G. D. Rowley 1958
Tephrocactus alboareolatus Backeberg 1963, Cumulopuntia alboareo-

lata (Backeberg) F. Ritter 1981

Plants forming cushions to 50 cm (20 in) wide. Stem seg-
ments globose to elongate, tuberculate, with 20-25 areoles
3-4 cm (1.2-1.6 in) long. Tubercles nipple-like. Areoles to 1
cm (0.4 in) or more in diameter, sometimes elliptical, with
abundant wool, extending to bases of segments. Spines 3-8,
sometimes 10, on many areoles, unequal, spreading, some-
times curved downward, yellowish brown to whitish, to 3 cm
(1.2 in) long. Flowers yellow, to 3 cm (1.2 in) long; pericar-
pels obconical, with 2-4 erect spines to 2.5 cm (1 in) long.
Fruits spiny above, to 2 cm (0.8 in) long and 1.5 cm (0.6 in)
in diameter. Distribution: Arequipa, Peru.

Cylindropuntia
A group of opuntioid cacti is well known to those who have
traveled or lived in the deserts of North America. Most com-
monly known as chollas, these distinctive cacti are an im-
portant component of such drier regions. Cylindropuntia is
one of several genera that have been separated from the for-
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merly larger genus Opuntia, which research has shown to be
polyphyletic. DNA sequencing studies by Steven Dickie and
Robert Wallace (2001) show that Cylindropuntia is a distinct,
monophyletic line, clearly separate from any of the opunti-
oids of South America.

George Engelmann described Cylindropuntia as a sub-
genus of Opuntia in 1856, Frederic Knuth raising it to the
level of genus in 1935 (type, O. imbricata - C. imbricata).
The name Cylindropuntia means cylindrical opuntia; virtu-
ally all cylindropuntias also have cylindrical stem segments.
The most distinctive feature of Cylindropuntia is the pres-
ence of papery sheaths on the spines, which eventually fall
away. The seeds are also distinctive.

Cylindropuntia is better understood as a result of research
by Donald Pinkava and colleagues, working primarily at Ari-
zona State University, including the study by Jon Rebman
(1995) of the chollas of Baja California. Many of the data in-
cluded here were provided by them, and 33 species are recog-
nized. Natural hybridization is common in Cylindropuntia,
well documented by Pinkava and colleagues, who have ex-
tensively studied the cytology of the opuntioids and have de-
termined that many populations that have been named are
hybrids. Nine naturally occurring hybrids are included here.

Cylindropuntia (Engelmann) F. M. Knuth 1935
Opuntia subg. Cylindropuntia Engelmann 1856

Subfamily Opuntioideae. Plants shrubby or treelike, erect, much
branched, growth indefinite. Stem segments cylindrical to somewhat
club shaped, straight, glabrous, firm to easily detached, of varied
lengths, distinctly tuberculate. Areoles variable in shape. Glochids
present. Spines with entire, papery, deciduous, epidermal sheaths,

falling away in their entirety. Principal spines flattened only basally or
not at all. Flowers yellow-green, yellow, bronze, red, or magenta. Fruits

fleshy or dry, cylindrical to subspherical, sometimes club shaped,
green to yellow to red, tan to brown when dry, with or without spines.
Seeds pale yellow to tan, sometimes gray, flattened, 2.5-5 mm long or

in diameter; funicular girdles smooth or with low ridges. Distribution:
widespread throughout the southwestern and southern United States,

south through Mexico to Mexico City, one species in South America,
another in the Caribbean.

Cylindropuntia abyssi (Hester) Backeberg 1958

PEACH SPRINGS CANYON CHOLLA

Opuntia abyssi Hester 1943

Plants shrubby, openly branched, to 1 m (3.3 ft) high. Stem
segments somewhat detachable, 8-14 cm (3.1-5.5 in) long,
1.8-2.5 cm (0.7-1 in) in diameter, with prominent, broad
tubercles. Areoles elliptical, white to gray. Glochids in small,
inconspicuous tufts, pale yellow, to 1.5 mm long. Spines 10-
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15 in brushlike clusters, white to yellowish tan, becoming
gray with age, flexible; sheaths silvery white. Upper spines
erect, diverging, round to flattened in cross section basally,
1.8-3.2 cm (0.7-1.3 in) long. Lower spines curved backward,
flattened, sometimes twisted, erect to descending, 2.3-3.8
cm (0.9-1.5 in) long. Flowers pale to greenish yellow, 1.5-2
cm (0.6-0.8 in) long. Fruits dry, green, becoming dull yellow,
tuberculate, 1.4-1.7 cm (0.6-0.7 in) long, 1.5-1.8 cm (0.6-
0.7 in) in diameter, with 0-2 short spines. Distribution: nar-
rowly endemic relict, Mohave County, Arizona.

Cylindropuntia acanihocarpa (Engelmann & Bigelow)
F.M.Knuthl935

BUCKHORN CHOLLA, COLORADO DESERT CHOLLA, MAJOR CHOLLA,

THORNBER CHOLLA

Opuntia acanthocarpa Engelmann & Bigelow 1856

Opuntia californica Engelmann 1848, not validly published

Opuntia echinocarpa var. major Engelmann 1856, 0. acanthocarpa

var. major (Engelmann) L. D. Benson 1969, Cylindropuntia acantho-

carpa var. major (Engelmann) Pinkava 1999

Opuntia thornberi Thornber & Bonker 1932, 0. acanthocarpa var.

thornberi Thornber & Bonker 1932, Cylindropuntia acanthocarpa

var. thornberi (Thornber & Bonker) Backeberg 1958

Opuntia acanthocarpa var. coloradensis L D. Benson 1969, Cylindro-

puntia acanthocarpa var. coloradensis (L. D. Benson) Pinkava

1999

Plants shrubby or treelike, sparsely to much branched, 1-4 m
(3.3-13 ft) high. Stem segments firmly attached, cylindrical,
10-50 cm (3.9-20 in) long, 2-3 cm (0.8-1.2 in) in diameter,
with prominent tubercles. Areoles elliptical to round, with
white, yellow, or tan wool, becoming grayish black with age.
Glochids yellow to brown, in inconspicuous tufts, to 2 mm
long. Spines 6-20, sometimes as many as 30, borne mostly

Cylindropuntia
acanthocarpa

on distal areoles, often accompanied by a few bristle-like
marginal spines; sheaths white to gray, with yellow tips. Prin-
cipal apical spines round in cross section, ascending to di-
verging, yellow to tan to deep reddish brown, becoming gray
with age, 1.2-3.8 cm (0.5-1.5 in) long. Principal basal spines
often flattened, bent downward to divergent, 1.2-3.5 cm (0.5-
1.4 in) long. Flowers bright yellow to bronze to brick red, 2-3
cm (0.8-1.2 in) long. Fruits dry, tan at maturity, obconical to
ellipsoidal, with or without spines. Distribution: Arizona,
California, Utah, and Nevada, and adjacent Mexico.

The flower buds of Cylindropuntia acanthocarpa are
eaten, and stems are used medicinally (Chapter 2, under
Cacti as Food, and Cacti as Medicine). Four varieties of C.
acanthocarpa are usually recognized. Variety acanthocarpa is
a nonspreading shrub with whitish to light brown spines
borne on green stem segments and has densely spiny fruits;
it occurs in the Mojave Desert of Arizona and adjacent Utah.
Variety coloradensis is a spreading shrub or small tree with
yellow to tan spines borne on yellowish green stem segments;
it occurs in the Mojave Desert and juniper woodlands of Ari-
zona, California, Nevada, Utah, and Sonora, Mexico. Variety
major is a sprawling shrub with numerous branches, dark
green stem segments, and yellow to deep brown spines; it oc-
curs in the Sonoran Desert of Arizona and northern Sonora.
Variety thornberi is a shrub with grayish green stem seg-
ments, yellow to deep reddish brown spines that do not in-
terlace, and fruits that are spineless or nearly so; it occurs in
higher desert, chaparral, and grasslands in Arizona.

Cylindropuntia alcahes (F. A. C. Weber) F. M. Knuth 1935
CLAVELLINA

Opuntia alcahes F. A. C. Weber 1895

Opuntia brevispina H. E. Gates 1938, Cylindropuntia brevispina

(H. E. Gates) Backeberg 1958

Opuntia burrageana Britton & Rose 1919, Cylindropuntia burrageana

(Britton & Rose) Backeberg 1958, C. alcahes var. burrageana
(Britton & Rose) Rebman 2001

Cylindropuntia alcahes var. gigantensis Rebman 2001

Cylindropuntia alcahes var. mcgillii Rebman 2001

Plants shrubby to treelike, densely compact to openly
branched, to 3 m (9.8 ft) high. Stem segments green to gray-
green, sometimes glaucous, some easily detached, 2-20 cm
(0.8-7.9 in) long, 1.4-4.5 cm (0.6-1.8 in) in diameter, with
rhomboid, spiraling tubercles. Areoles cream, yellow, or tan,
aging gray. Glochids sometimes not conspicuous, yellow to
brown, 1-4 mm long. Spines 5-21, on most areoles, some-
times absent, cream to yellow to orangish brown, 0.4-2 cm
(to 0.8 in) long. Principal spines 1-6. Radial spines 2–11 or
indistinguishable; sheaths light colored. Flowers yellow,
green, or reddish magenta. Fruits globose to club shaped,



fleshy, tuberculate to smooth, green to yellow, sometimes
proliferous, 1.5-5 cm (0.6-2 in) long, 1.4-3 cm (0.6-1.2 in)
in diameter. Distribution: desert and coastal scrub in Mexico
from central Baja California to the southernmost part of Baja
California Sur, and on several Pacific and Gulf islands.

Four varieties of Cylindropuntia alcahes are recognized.
Variety alcahes has the widest distribution and is the most
variable; it does not occur in the cape region of Baja Cali-
fornia Sur. Variety burrageana is restricted to the cape region
and neighboring islands. Variety gigantensis occurs mainly
in the Sierra de la Giganta of eastern Baja California Sur. Va-
riety mcgillii occurs along the Pacific coast from Camalu to El
Rosario.

Cylindropuntia anteojoensis (Pinkava) E. F. Anderson
2000

Opuntia anteojoensis Pinkava 1976

Plants low, intricately branched, shrubby, 30-100 cm (12-39
in) high. Stem segments 2-3 cm (0.8-1.2 in) long, with rhom-
bic tubercles. Areoles elongate, extending upward between
adjacent tubercles. Glochids white, 1-2 mm long. Principal
spine one, borne on uppermost areoles, erect, black, 2.5-7
cm (1-2.8 in) long. Secondary spines to 4 mm long. Flowers
yellow. Fruits dry, 1.5-2.5 cm (0.6-1 in) long, 1-1.2 cm
(0.4-0.5 in) in diameter, maturing as burs with many spines.
Distribution: Chihuahuan Desert of Coahuila, Mexico.

Cylindropuntia arbuscula (Engelmann) F. M. Knuth 1935
BRANCHED PENCIL CHOLLA, BUSH CHOLLA, CHOLLITA, CHUMBERA,
PENCIL CHOLLA, TASAJO

Opuntia arbuscula Engelmann 1856

Plants much branched trees or shrubs, 0.5-3 m (1.6-9.8 ft)
high. Stem segments green with purple tint, 6-10.5 cm (2.4-

Cylindropuntia bigelovii 205

4.1 in) long, 0.5-1.3 cm (0.2-0.5 in) in diameter, with nar-
row, obscure tubercles. Areoles round, with tan to brown
wool. Glochids pale yellow. Spines 0-3, distributed sparsely
along segments, stout, usually bent downward, yellow to red-
dish brown, becoming black with age, 0.8-5 cm (0.3-2 in)
long; sheaths loose fitting, yellowish brown. Flowers dark
bronze to orange-bronze, 1.7-2 cm (0.7-0.8 in) long. Fruits
fleshy, spineless, green to yellow, 2.5-5 cm (1-2 in) long, 1.5-
3.5 cm (0.6-1.4 in) in diameter. Distribution: Sonoran Desert
of Arizona, and Sonora, Mexico.

Cylindropuntia bigelovii (Engelmann) F. M. Knuth 1935

CHOLLA, CHOLLO DE OSO, GOLDEN-SPINED JUMPING CHOLLA,
GUERRA, TEDDY-BEAR CACTUS, TEDDY-BEAR CHOLLA,

VELLAS DE COYOTE

Opuntia bigelovii Engelmann 1856

Opuntia ciribe Engelmann ex J. M. Coulter 1896, Cylindropuntia ciribe

(Engelmann ex J. M. Coulter) F. M. Knuth 1935, 0. bigelovii var. ciribe

(Engelmann ex J. M. Coulter) W.T. Marshall 1941, C. bigelovii var.

ciribe (Engelmann ex J. M. Coulter) Rebman 2001

Plants treelike or shrubby with open branching at acute an-
gles, to 2 m (6.6 ft) high. Stem segments greenish purple to
purple, 4-18 cm (1.6-7.1 in) long, 1-2 cm (0.4-0.8 in) in di-

Cylindropuntia alcahes var. burrageana Cylindropuntia arbuscula
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ameter, with prominent elongate tubercles. Areoles tan to
brown, becoming gray with age, somewhat round. Glochids
dark yellow, to 1 mm long. Spines 6-8, well distributed along
segments, usually interlacing, yellow to golden, becoming
brown, erect to spreading, 1-1.8 cm (0.4-0.7 in) long; sheaths
white to cream. Flowers yellowish green, yellow, gold, bronze,
red, rose, or magenta. Fruits leathery fleshy, not proliferating,
with prominent tubercles at first, later disappearing, yellow-
ish green or reddish, spineless, 2.5-4 cm (1-1.6 in) long, 1-2
cm (0.4-0.8 in) in diameter. Distribution: Mojave and Sono-
ran Deserts of southwestern United States and northwestern
Mexico, including Baja California Peninsula.

Roots of Cylindropuntia bigelovii are used medicinally by
the Seri (Chapter 2, under Cacti as Medicine). Two varieties
of C. bigelovii are recognized. Variety bigelovii occurs in Ca-

Cylindropuntia bigelovii var. bigelovii

lifornia, Nevada, Arizona, New Mexico, and Baja California.
Variety ciribe occurs only in Baja California Sur; it tends to
produce long chains of fruits.

Cylindropuntia califomica (Torrey & A. Gray) F. M. Knuth
1935

CALIFORNIA CHOLLA

Cereus californicus Torrey & A. Gray 1840, Opuntia califomica (Torrey &

A. Gray) Coville 1899, not Engelmann 1848 (see Cylindropuntia

acanthocarpa)

Opuntia parryi Engelmann 1852, Cylindropuntia parryi (Engelmann)
F. M. Knuth 1935

Opuntia serpentina Engelmann 1852

Opuntia bernardina Engelmann ex Parish 1892

Grusonia hamiltonii H. E. Gates ex W. T. Marshall & Bock 1941, not

validly published; Opuntia hamiltonii (H. E. Gates ex W.T. Marshall &

Bock) G. D. Rowley 1958, not validly published

Opuntia rosarica G. E. Lindsay 1942, Cylindropuntia rosarica (G. E.

Lindsay) Backeberg 1942, C. califomica var. rosarica (G. E. Lind-

say) Rebman 2001

Cylindropuntia califomica var.delgadilloana Rebman 2001

Cylindropuntia califomica var.parkeri (J. M. Coulter) Rebman 2001

Plants shrubby, sprawling to erect, 0.3-2.5 m (1-8.2 ft) high.
Stem segments green to purplish green, 6-30 cm (2.4-12 in)
long, 1.5-2.5 cm (0.6-1 in) in diameter, with prominent tu-
bercles sometimes forming ribs. Areoles tan, becoming gray
with age, elliptical. Glochids dense, yellow to reddish brown.
Spines 5-13, on most areoles, sometimes absent, equal or un-
equal, yellow to orange-brown, with lighter tips, to 3 cm (1.2
in) long; sheaths whitish to brown, somewhat loose. Flowers
yellow to greenish yellow, 1.5-3 cm (0.6—1.2 in) long. Fruits
leathery, short top shaped to nearly round, yellowish, be-
coming tan, 1.5-3.2 cm (0.6-1.3 in) long, 1.3-2.6 cm (0.5-1
in) in diameter, with few or no spines. Distribution: Cali-
fornia, and Baja California, Mexico.

Four varieties of Cylindropuntia califomica have been rec-
ognized. Variety califomica has 9-13 short, equal spines; it oc-
curs on coastal hills near the Pacific Ocean in Baja California,
north into southern California. Variety delgadilloana has 5-8
short, equal spines; it occurs on the eastern slopes of the Sierra
San Pedro Martir. Variety parkeri has no spines or one very
long spine and inconspicuous glochids; it occurs on the east-
ern base of the Sierra San Pedro Martir and in the western
San Felipe desert. Variety rosarica also has very unequal or no
spines but conspicuous glochids; it occurs in coastal sage
scrub, desert, chaparral, and pinyon-juniper vegetation.

Cylindropuntia calmalliana (]. M. Coulter) F. M. Knuth
1935

Opuntia calmalliana J. M. Coulter 1896



Plants shrubby with numerous erect and ascending stems,
1-2 m (3.3-6.6 ft) high. Stem segments not easily detached,
gray-green, sometimes glaucous, 8.5-25 cm (3.3-9.8 in)
long, 2-2.7 cm (0.8-1.1 in) in diameter, with elongate tuber-
cles. Areoles cream, aging gray. Glochids inconspicuous,
dark, 2-3 mm long, often a few dark bristle-like. Spines 4-9,
on most areoles, orange-brown with yellow tips, aging gray;
sheaths baggy, light colored. Principal spines 1-4, erect, 1.5-
3.5 cm (0.6-1.4 in) long. Secondary spines 3-5. Flowers yel-
lowish brown, bronze, to red. Fruits fleshy, barrel to club
shaped, not proliferating, spineless or nearly so, green to yel-
low, 2.2-5.5 cm (0.9-2.2 in) long, 1.8-2.6 cm (0.7-1 in) in
diameter. Distribution: Vizcaino region, Baja California Pen-
insula, Mexico.

Cylindropuntia caribaea (Britton & Rose) F. M. Knuth
1935

Opuntia caribaea Britton & Rose 1919

Opuntia metuenda Pittier 1936, Cylindropuntia metuenda (Pittier)
Backeberg 1958

Plants shrubby, forming thickets, to 3 m (9.8 ft) high with
branches often nearly horizontal. Stem segments to 10 cm
(3.9 in) long, robust, with prominent, short tubercles. Are-
oles large, with white wool and hairs. Glochids dark brown.
Spines 1-3, to 3 cm (1.2 in) long; sheaths brown. Flowers
light yellow. Fruits red, spineless or nearly so, to 2 cm (0.8
in) long. Distribution: Hispaniola.

Cylindropuntia cedrosensis Rebman 2001

Plants low, sprawling shrubs with branches easily detached,
0.5–1 m (20-39 in) high. Stem segments green to gray-green,
3-7 cm (1.2-2.8 in) long, 2.8-3.7 cm (1.1-1.5 in) in diame-
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ter, with broadly oval tubercles. Areoles cream, aging gray.
Glochids inconspicuous, 2-3 mm long. Spines 10-12, on
most areoles, orange to light yellow, aging gray, 3.4-4.4 cm
(1.3-1.7 in) long. Principal spines 3-6. Secondary spines 5-
7. Flowers not known. Fruits fleshy, spiny, green to gray-
green, not proliferating, compressed vertically, 1.7-2.4 cm
(0.7-0.9 in) long, 3-3.6 cm (1.2-1.4 in) in diameter. Distri-
bution: southwestern Cedros Island and western San Benito
Island, Baja California, Mexico.

Cylindropuntia cholla (F. A. c. Weber) F. M. Knuth 1935
CHAIN-LINK CHOLLA

Opuntia cholla F. A. C. Weber 1895

Plants shrubby or treelike, low and sprawling to erect and
with distinct trunks, with segments easily detached, 0.5-3 m
(1.6-9.8 ft) high. Stem segments blue-green, often glaucous,
6-11 cm (2.4–4.3 in) long, 3-5.5 cm (1.2-2.2 in) in diame-
ter, with distinct, broadly oval tubercles. Areoles cream, aging
gray. Glochids inconspicuous, dark, 1.5-4 mm long. Spines
5-16, on most areoles, sometimes absent, orangish brown
with yellow tips, 2-4.4 cm (0.8-1.7 in) long; sheaths gray,
baggy. Principal spines 3-7. Secondary spines 3-11. Flowers
pale to dark pink. Fruits green, fleshy, globose, spineless, 1.7-
4 cm (0.7-1.6 in) long, 1.5-3.5 cm (0.6-1.4 in) in diameter,
often proliferating into chains of two to five. Distribution:
throughout Baja California and Baja California Sur, Mexico.

Cylindropuntia xcongesta (Griffiths) Pinkava 1999
Opuntia congesta Griffiths 1909

Cylindropuntia xcongesta is a naturally occurring hybrid, C.
acanthocarpa var. thornberi x C. whipplei. Distribution: Ari-
zona.

Cylindropuntia
cholla

Cylindropuntia caribaea
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Cylindropuntitt davisii (Engelmann & Bigelow) F. M. Knuth
1935

Opuntia davisii Engelmann and Bigelow 1856

Plants shrubby, densely branching in whorls, 25-60 cm (9.8-
24 in) high. Roots with elongate tuberlike swellings. Stem
segments easily detached, light green, 4-6 cm (1.6-2.4 in)
long, 0.8-1 cm (0.3-0.4 in) in diameter, with prominent tu-
bercles. Areoles with tan wool. Glochids yellow, 2-4 mm
long. Spines 7-13, sometimes as many as 21, on most are-
oles, yellow to reddish brown to blackish, with yellow tips,
spreading, round to flattened in cross section, 1.5-5 cm
(0.6-2 in) long; sheaths yellow to tan, loose fitting. Flowers
yellowish green. Fruits top shaped, spineless, pulpy, yellow,
2-3 cm (0.8-1.2 in) long, 1-2 cm (0.4-0.8 in) in diameter,
sometimes forming short chains. Distribution: grasslands
and woodlands in New Mexico, Oklahoma, and Texas.

Cylindropuntia xdeserta (Griffiths) Pinkava 1999
Opuntia deserta Griffiths 1913

Cylindropuntia xdeserta is a naturally occurring hybrid, C.
acanthocarpa var. coloradensis x C. echinocarpa. Distribu-
tion: California-Nevada border region.

Cylindropuntia echinocarpa (Engelmann & Bigelow)
F. M. Knuth 1935

GOLDEN CHOLLA, GROUND CHOLLA, SILVER CHOLLA,
WIGGINS'S CHOLLA

Opuntia echinocarpa Engelmann & Bigelow 1856, Cactus echinocar-

pus (Engelmann & Bigelow) Lemaire 1868

Opuntia wigginsii L D. Benson 1969, Cylindropuntia wigginsii
(L. D. Benson) H. Robinson 1973

Plants treelike or shrubby, much branched, 0.5-2 m (1.6-6.6
ft) high. Stem segments firmly attached except for ultimate
ones, cylindrical, green to light gray-green, 3-7.5 cm (1.2-3
in) long, sometimes as long as 12 cm (4.7 in), and 1-2.5 cm
(0.4-1 in) in diameter, with distinct tubercles. Areoles white
or yellow, becoming gray, elliptical. Glochids yellow, conspic-
uous, 3—4 mm long. Spines 6-22, on most areoles, promi-
nent on distal ones, interlaced and obscuring stems, white to
brown, sometimes darker, erect to spreading, 2.2-5 cm
(0.9-2 in) long, often accompanied by bristle-like spines;
sheaths white below, golden yellow above. Flowers light
green to yellowish green, 2-2.3 cm (0.8—0.9 in) long. Fruits
obconical or spherical, dry, densely spiny, tan, 1.3-2.3 cm
(0.5-0.9 in) long, 1.1-2 cm (0.4-0.8 in) in diameter. Distri-
bution: widespread in desert, grasslands, and woodlands of
Arizona, California, and Nevada, and Baja California and
Sonora, Mexico.

Cylindropuntia xfosbergii (C. B. Wolf) Backeberg 1958
MASON VALLEY CHOLLA

Opuntia fosbergii C. B. Wolf 1938

Opuntia bigelovii var. hoffmannii Fosberg 1933, Cylindropuntia
bigelovii var. xhoffmannii (Fosberg) Backeberg 1966

Cylindropuntia xfosbergii is a naturally occurring hybrid, C.
bigelovii x C. echinocarpa. Distribution: California.

Cylindropuntia fulgida (Engelmann) F. M. Knuth 1935

BOXING-GLOVE CACTUS, BOXING-GLOVE CHOLLA, BRINKADORA,
CHAIN-FRUIT CHOLLA, CLUB CACTUS, JUMPING CHOLLA,
SMOOTH CHAIN-FRUIT CHOLLA, SONORAN JUMPING CHOLLA

Opuntia fulgida Engelmann 1856

Opuntia mamillata Schott 1856, 0. fulgida var. mamillata (Schott)
J. M. Coulter 1896, Cylindropuntia fulgida var. mamillata (Schott)

Backeberg 1958

Plants treelike with much branched, spreading crowns, 1-3
m (3.3-9.8 ft) high with widely spreading, branching trunks.
Stem segments spiny all over, gray-green, becoming black-
ish, terminal segments easily dislodged, 6-23 cm (2.4-9.1
in) long, 2-3.5 cm (0.8-1.4 in) in diameter, with broadly oval
tubercles. Areoles with gold to tan wool, becoming gray to
black with age, triangular. Glochids yellow, 1-3 mm long.
Spines 0-18, on most areoles or nearly absent, yellow but
aging darker, erect to spreading to bent downward, the
longest to 3.5 cm (1.4 in); sheaths whitish to yellowish, baggy
or tight fitting. Flowers open in late afternoon, pink to ma-
genta. Fruits obconical, proliferating into long pendulous
chains, fleshy, gray-green, mostly spineless, 2-5.5 cm (0.8-
2.2 in) long, 1.3-4.5 cm (0.5-1.8 in) in diameter, with ob-
scure tubercles. Distribution: Sonoran Desert of Arizona,
and Sonora, Sinaloa, and Baja California, Mexico.

Fruits of Cylindropuntia fulgida are harvested, and the
gum of the plant is used medicinally (Chapter 2, under Cacti
as Food, and Cacti as Medicine). Two varieties of C. fulgida
are often recognized. Variety fulgida has interlaced spines to
3.5 cm (1.4 in) long, with baggy sheaths. Variety mamillata
has only slightly interlacing spines to 2 cm (0.8 in) long, with
tight-fitting sheaths.

Cylindropuntia ganderi (C. B. Wolf) Rebman 2001
GANDER'S CHOLLA
Opuntia acanthocarpa subsp. ganderi C. B. Wolf 1938, 0. ganderi

(C. B. Wolf) Rebman & Pinkava 1996

Cylindropuntia ganderi var. catavinensis Rebman 2001

Plants shrubby with strict, upward curving branches, 0.5-1.5
m (20-59 in) high. Stem segments firmly attached, green, 5-
20 cm (2-7.9 in) long, 1.7-4.5 cm (0.7-1.8 in) in diameter,
with prominent, somewhat ribbed tubercles. Areoles with



yellow to tan wool, becoming gray with age, elliptical. Glo-
chids yellow to rusty, 0.5-6 mm (to 0.2 in) long. Spines 11-
28, on most areoles, somewhat obscuring the stems, white
to reddish, becoming darker with age, round or flattened in
cross section, spreading to erect, 2-3.5 cm (0.8-1.4 in) long;
sheaths white to yellow, baggy. Flowers greenish yellow.
Fruits burlike, yellowish, drying tan, globose. Distribution:
California, and Baja California, Mexico.

Two varieties of Opuntia acanthocarpa are recognized.
Variety ganderi tends to have yellow spines that age light
brown; it occurs in the western edge of the Colorado phase of
the Sonoran Desert and in the edge of California chaparral.
Variety catavinensis has cream or pinkish orange spines that
age dark gray to black; it occurs in Baja California in the
Vizcaino Desert among boulders near Catavina.

Cylindropuntia imbricata (Haworth) F. M. Knuth 1935
ABROJO, CANDELABRUM CACTUS, CANE CACTUS, CANE CHOLLA,

CARDENCHE, CARDON, COYONOSTYLE, JOCONOSTLI, TESAJO,

TESAJO MACHO, TREE CHOLLA, VELA DE COYOTE, XOCONOSTLE

Cactus imbricatus Haworth 1821, Opuntia imbricata (Haworth)

A.P.deCandollel828
Opuntia arborescens Engelmann 1848
?0puntia cardenche Griffiths 1908, ? Cylindmpuntia cardenche (Grif-

fiths) F. M. Knuth 1935
Opuntia lloydii Rose 1909
Opuntia imbricata var. argentea M. Anthony 1956, Cylindropuntia

imbricata var.argentea (M. Anthony) Backeberg 1958

Plants treelike or shrubby, 1-3 m (3.3-9.8 ft) high, often with
short trunks. Stem segments cylindrical to somewhat club
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shaped, gray-green, 8-25 cm (3.1-9.8 in) long, 1.5-4 cm (0.6-
1.6 in) in diameter, with very prominent, widely spaced tu-
bercles. Areoles with yellow to tan wool, aging to back, ellip-
tical. Glochids pale yellow, 0.5-3 mm long. Spines present
on most areoles, 5-30, not obscuring the stems, silver to yellow
to reddish or brown, stout, rounded or sometimes flattened
in cross section basally, spreading, straight or curved; sheaths
silver to yellow. Flowers dark pink to magenta to reddish ma-
genta. Fruits obovoid, fleshy, yellow, spineless, 2.4-4.5 cm
(0.9-1.8 in) long, 2-4 cm (0.8-1.6 in) in diameter. Distribu-
tion: southern central United States and northern Mexico.

The spine sheaths of Cylindropuntia imbricata are used
medicinally, and the glochids and spines ceremonially. Its
gum has been used as a chewing gum (Chapter 2, under Cacti
as Medicine, and Other Uses of Cacti). Two varieties of C. im-

Cylindropuntia imbricata var. argentea

Cylindropuntia echinocarpa Cylindropuntia fulgida var. fulgida Cylindropuntia ganderi var. catavinensis
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bricata are often recognized. Variety imbricata often becomes
a tree to 3 m (9.8 ft) high but has small stem segments; its
range is wide. Variety argentea is only shrubby but has large
stem segments; it occurs only in the Big Bend region of Texas.

Cylindropuntia xkelvinensis (v. Grant & K. A. Grant)
P. V. Heath 1994, as a species

Opuntia kelvinensis V. Grant & K. A. Grant 1971

Cylindropuntia xkelvinensis is a naturally occurring hybrid,
C. fulgida x C. spinosior. Distribution: Arizona.

Cylindropuntia kleiniae (A. p. de Candolle) F. M. Knuth
1935

CARDONCILLO, KLEIN'S CHOLLA, TASAJILLO, TASAJO

Opuntia kleiniae A. P. de Candolle 1828
Opuntia wrightii Engelmann 1857

Opuntia recondita Griffiths 1913, Cylindropuntia recondita (Griffiths)

F. M, Knuth 1935

Plants scraggly shrubs with open branching, 0.5-2.5 m (20-
98 in) high. Stem segments 4-20 cm (1.6-7.9 in) long, 0.6-
1.2 cm (0.2-0.5 in) in diameter, with obvious tubercles. Are-
oles with yellow wool, becoming dark with age, oval. Glo-
chids yellow, 0.5-2.5 mm long. Spines 1-4, on most areoles,
sometimes absent, not obscuring the stems, needle-like, yel-
low to gray with light tips, straight to slightly curved, com-
monly bent backward, 1-3 cm (0.4-1.2 in) long. Flowers
greenish basally to red or magenta above. Fruits obovoid to
cylindrical, fleshy, spineless, green, becoming red, 1.3-3.4 cm
(0.5-1.3 in) long, 1-2 cm (0.4-0.8 in) in diameter. Distribu-
tion: Chihuahuan Desert of New Mexico and Texas, and Co-
ahuila, Chihuahua, Durango, and Nuevo Leon, Mexico.

Cylindropuntia leptocaulis (A. P. de Candolle) F. M. Knuth
1935

ALFILERILLO, CATALINARIA, DESERT CHRISTMAS CACTUS,

DESERT CHRISTMAS CHOLLA, TASAJILLO, TASAJO

Opuntia leptocaulis A. P. de Candolle 1828

Opuntia frutescens Engelmann 1845

Opuntia vaginata Engelmann 1848
Opuntia brittonii J. G. Ortega 1928, Cylindropuntia brittonii

(J. G. Ortega) Backeberg 1958

Plants shrubby or treelike, variously branched, 0.5-1.8 m
(20-71 in) high, usually with numerous short, spineless
stems along major axes. Stem segments very slender, gray-
green to purplish, 20-80 cm (7.9-31 in) long, 3-5 mm in di-
ameter, without prominent tubercles. Areoles with white to
yellow wool, becoming gray with age, broadly elliptical.
Glochids yellow to reddish brown, 1-5 mm long. Spines 0-1,

sometimes as many as 3, concentrated on apical areoles,
evenly distributed on segments, reddish brown with white
or gray coats, round in cross section, angular-flattened ba-
sally, erect, flexible, straight or curved, 1.4-4.5 cm (0.6-1.8
in) long; sheaths gray, purplish gray, or yellow. Flowers pale
yellow to greenish yellow, sometimes with reddish tips. Fruits
obovoid, smooth, spineless, fleshy, green, often with purple
tint, becoming yellow to red at maturity, 0.9-1.5 cm (0.4-0.6
in) or more long, 6-7 mm (0.2-0.3 in) in diameter. Distrib-
ution: widespread in deserts, grasslands, chaparral, and
woodlands in Arizona, New Mexico, Oklahoma, and Texas,
and Chihuahua, Coahuila, Durango, Nuevo Leon, Sonora,
San Luis Potosi, Tamaulipas, and Zacatecas, Mexico.

Cylindropuntia lindsayi (Rebman) Rebman 2001
Opuntia lindsayi Rebman 1997

Plants shrubby, from densely compact to nearly vinelike, dis-
tinctly single-stemmed growth, producing many short, eas-
ily detached lateral branches, 0.4-3 m (1.3-9.8 ft) high. Stem
segments very slender, green to gray-green, with purple
around areoles, often glaucous, 1.5-9 cm (0.6-3.5 in) long,
4-8 mm (to 0.3 in) in diameter. Areoles cream, aging gray.
Glochids sometimes conspicuous, orangish brown, 2-3 mm
long, often several bristle-like, gray. Spines 1-3, on most are-
oles, commonly absent, stout, white to gray, with yellowish
tips, 1-3.7 cm (0.4-1.5 in) long; sheaths gray to yellowish,
baggy. Flowers light green to greenish yellow. Fruits fleshy,
spiny, often proliferating, green to red, often sterile, 1.8-2.8
cm (0.7-1.1 in) long, 7-9 mm (0.3-0.4 in) in diameter. Dis-
tribution: southern Baja California and throughout Baja Ca-
lifornia Sur, Mexico, except for the cape region.

Cylindropuntia leptocaulis



Cylindropuntia molesta (T. Brandegee) F. M. Knuth 1935
AGUJILLA

Opuntia molesta T. Brandegee 1889

Opuntia clavellina Engelmann 1896, Cylindropuntia clavellina (Engel-

mann) F. M. Knuth 1935, C. molesta var.clavellina (Engelmann)

Rebman 2001

Plants shrubby with open and sometimes basal branching,
1-2.5 m (3.3-8.2 ft) high. Stem segments cylindrical, as-
cending, widely club shaped, firmly attached, green or some-
what glaucous, 5-40 cm (2-16 in) long, 1.5-2.5 cm (0.6-1
in) in diameter, with large wide tubercles. Areoles widely el-
liptical, with yellowish brown wool. Glochids yellowish
brown, 1-2.5 mm long. Principal spines 1-5, reddish with
yellowish tips, becoming purplish or almost black with age,
2-5 cm (0.8-2 in) long. Secondary spines 2-7, finer, 0.5-1.2
cm (0.2-0.5 in) long. Flowers bronze-purple, 3-5 cm (1.2-2
in) in diameter. Fruits widely obovoid, fleshy, yellow, dis-
tinctly tuberculate, spiny, 2.5-3.5 cm (1-1.4 in) long. Distri-
bution: Baja California Peninsula, Mexico.

Two varieties of Cylindropuntia molesta are recognized.
Variety molesta tends to be treelike to 2.5 m (8.2 ft) high and
usually has 3-5 projecting central spines with bronze sheaths;
it occurs in volcanic soils. Variety clavellina is shrubby to 1.5
m (4.9 ft) high and usually has only one erect central spine; it
occurs in northern Baja California Sur and in Baja California.

Cylindropuntia xmultigeniculata (Clokey) Backeberg
1958, as a species

BLUE DIAMOND CHOLLA

Opuntia multigeniculata Clokey 1943

Cylindropuntia xmultigeniculata is a naturally occurring hy-
brid, C. echinocarpa x C. whipplei. Distribution: Arizona and
Nevada.
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Cylindropuntia munzii (C. B. Wolf) Backeberg 1966
MUNZ CHOLLA

Opuntia munzii C. B. Wolf 1938

Plants treelike with trunks or large shrubs, 2-4 m (6.6-13 ft)
high, with main branches spreading and bearing terminal
clusters of drooping stems. Stem segments easily detached,
gray-green, 4-16 cm (1.6-6.3 in) long, 1.2-2.5 cm (0.5-1 in)
in diameter, with prominent narrowly oval tubercles. Are-
oles with yellowish brown wool, aging gray, rounded or tri-
angular. Glochids inconspicuous, yellow, 0.5-2 mm long.
Spines 7—14, on most areoles, yellow, becoming reddish or
black at the tips with age, round to slightly flattened in cross
section, erect to spreading, the longest to 3 cm (1.2 in); mar-
ginal bristles sometimes present; sheaths baggy, yellow to
golden. Flowers pale reddish to maroon-brown. Fruits glo-
bose, dry, tan, easily detached, spineless, 1.7-2.4 cm (0.7-0.9
in) long, 1.7-2.1 cm (0.7-0.8 in) in diameter, with abundant
glochids and distinct tubercles. Distribution: Sonoran Des-
ert of California, and Baja California Peninsula, Mexico.

Cylindropuntia xneoarbuscula (Griffiths) F. M. Knuth
1935, as a species

Opuntia neoarbuscula Griffiths 1908

Cylindropuntia xneoarbuscula is a naturally occurring hy-
brid, C. arbuscula x C. spinosior. Distribution: Arizona.

Cylindropuntia prolifera (Engelmann) F. M. Knuth 1935

COASTAL CHOLLA, JUMPING CHOLLA

Opuntia prolifera Engelmann 1852

Plants shrubby or treelike, erect, 0.6-2.5 m (24-98 in) high.
Stem segments easily detached, greenish gray, 4-15 cm (1.6-
5.9 in) long, 3.5-5 cm (1.4-2 in) in diameter, with promi-

Cylindropuntia molesta var. clavellina Cylindropuntia prolifera



212 Cylindropuntia prolifera

nent tubercles. Areoles with tan wool, becoming black with
age, somewhat round. Glochids yellow to brown, 0.5-2.5 mm
long. Spines 6-12, on all but lowermost areoles, spreading,
the basal ones bent downward, needle-like, reddish brown to
dark brown, the longest to 2 cm (0.8 in); sheaths shiny light
yellowish brown. Flowers rose to magenta. Fruits top shaped,
usually sterile, fleshy, 2.1-3.5 cm (0.8-1.4 in) long, 2-3.2 cm
(0.8—1.3 in) in diameter, often proliferating into short, erect
chains of two to five. Distribution: ocean bluffs and coastal
hills in California, and Baja California, Mexico.

Cylindropuntia ramosissima (Engelmann) F. M. Knuth
1935

BRANCHED PENCIL CHOLLA, DIAMOND CHOLLA

Opuntia ramosissima Engelmann 1852

Opuntia tesselata Engelmann 1856

Plants shrubby or treelike, intricately branched, 0.5-2 m
(1.6-6.6 ft) high. Stem segments cylindrical, firmly attached,
green, becoming gray when dry, 2-10 cm (0.8-3.9 in) long,

Cylindropuntia ramosissima

0.4-1 cm (to 0.4 in) in diameter, with rhombic, convex tu-
bercles. Areoles with tan to white wool, nearly round, the api-
cal portions protruding and wedged between adjacent tu-
bercles. Glochids yellow to brown, to 2 mm long. Spines
mostly on distal areoles, 1-5, sometimes absent, tan to red-
dish brown to deep purple, aging gray; principal apical
spines 0-2, the longest one spreading, 2.5-6 cm (1-2.4 in)
long; principal basal spines mostly bent backward, to 1 cm
(0.4 in) long. Flowers bronze-red with some rose tint. Fruits
ellipsoidal, becoming burlike, dry, tan, 1.5-3 cm (0.6-1.2 in)
long, 1-1.5 cm (0.4-0.6 in) in diameter. Distribution: Mo-
jave and Sonoran Deserts of Arizona, California, and Nev-
ada, and Baja California and Sonora, Mexico.

Cylindropuntia rosea (A. P. de Candolle) Backeberg 1958
CARDENCHE, CARDO
Opuntia rosea A. P. de Candolle 1828

Opuntia pallida Rose 1908, Cylindropuntia pallida (Rose) F. M. Knuth

1935

Plants shrubby, branching basally with ascending stems,
20-50 cm (7.9-20 in) high. Stem segments cylindrical, gray-
green, 10-15 cm (3.9-5.9 in) long, 1.6-2.5 cm (0.6-1 in) in
diameter, with distinct tubercles. Areoles large, 2-3.5 cm
(0.8-1.4 in) apart. Glochids yellow, 2-5 mm long. Spines
4-9, sometimes only one, needle-like, yellow to reddish to
gray, 1-4 cm (0.4-1.6 in) long; sheaths papery, yellowish, not
completely covering the spines. Flowers rose colored, 3.8-4
cm (1.5-1.6 in) long. Fruits obconical to obovoid, yellow,
spiny, 1.6-1.8 cm (0.6-0.7 in) long, 1.1-1.4 cm (0.4-0.6 in)
in diameter, with distinct tubercles. Distribution: Hidalgo,
Mexico, Puebla, and Tlaxcala, Mexico.

Cylindropuntia sanfelipensis (Rebman) Rebman 2001
Opuntia sanfelipensis Rebman 1998

Plants short and densely branched, to erect shrubs with more
or less ascending branches, 0.5-1.5 m (1.6-4.9 ft) high. Stem
segments green to gray-green, firmly attached, 8.5-15.5 cm
(3.3-6.1 in) long, 2.2-3.5 cm (0.9-1.4 in) long, densely cov-
ered by stout spines, with broad to elliptical tubercles. Are-
oles cream, aging gray. Glochids often conspicuous, pale yel-
low, 2-5 mm long, several often bristle-like to 10 mm (0.4
in) long. Spines 11-27, on all areoles, light yellow, 2.1-4.4 cm
(0.8—1.7 in) long. Flowers yellow-bronze to reddish magenta,
sometimes mixed, female-only and female-and-male flowers
(plants then gynodioecious). Fruits top shaped to barrel
shaped, dry, not proliferating, densely spined and burlike,
gray-green to tan or gray, 1.7-2.4 cm (0.7-0.9 in) long, 1.5-
2.5 cm (0.6-1 in) in diameter. Distribution: San Felipe Des-
ert, Baja California, Mexico.



Cylindropuntia santamaria (E. M. Baxter) Rebman 2001
Grusonia santamaria E. M. Baxter 1934, Opuntia santamaria (E. M.

Baxter) Bravo 1972

Plants creeping or scrambling shrubs with branches not eas-
ily detached, 0.3-1 m (12-39 in) high. Stem segments gray-
green or tinted yellowish or reddish, 9-15 cm (3.5-5.9 in)
long, 3—4.5 cm (1.2-1.8 in) in diameter, with distinct tuber-
cles often forming 8-9 ribs. Areoles pale yellow, becoming
gray with age. Glochids inconspicuous, 1-2 mm long, often
a few gray and bristle-like. Spines 20-26, on all areoles, orang-
ish brown to gray or dark brown, 1.5-2.5 cm (0.6-1 in) long;
sheaths white. Flowers greenish sulfur yellow with rose mid-
ribs. Fruits top shaped to barrel shaped, dry, spiny or spine-
less, tan to light gray, not proliferating, 1.6-2.8 cm (0.6-1.1
in) long, 1.4-2.1 cm (0.6-0.8 in) in diameter. Distribution:
Magdalena Island, Baja California Sur, Mexico.

Cylindropuntia Spinosior (Engelmann) F. M. Knuth 1935
CANE CHOLLA, SPINY CHOLLA
Opuntia whipplei var.spinosior Engelmann 1856, 0. spinosior (Engel-

mann) Tourney 1898

Plants compact, treelike with whorled branches, 0.4-2 m
(1.3-6.6 ft) high. Stem segments green to purplish, 5-23 cm
(2-9.1 in) long, 1.3-3.5 cm (0.5-1.4 in) in diameter, with
prominent oval tubercles. Areoles with yellow to tan wool,
aging darker, often elliptical. Glochids inconspicuous, yel-
low to tan, aging gray, 1-2 mm long. Spines 4-24, on most
areoles, tan to pink to reddish brown, interlacing; sheaths
whitish, baggy. Flowers rose to reddish purple, bronze-purple,
yellow, or whitish. Fruits broadly cylindrical, fleshy, rarely
proliferating, strongly tuberculate, yellow tinged with pur-
ple, 2-5 cm (0.8-2 in) long, 1.7-3 cm (0.7-1.2 in) in diameter.
Distribution: desert and grasslands in Arizona and New
Mexico, and Sonora and Chihuahua, Mexico.

Cylindropuntia tesajo (Engelmann) F. M. Knuth 1935
P E N C I L CHOLLA, TESAJO
Opuntia tesajo Engelmann 1896

Opuntia cineracea Wiggins 1943

Plants low and sprawling to short and erect shrubs, 20-80
cm (7.9-31 in) high with frequent dichotomous or tricho-
tomous branching. Stem segments very slender, pale green to
brownish green, with purple tinge around areoles, glabrous
to papillate, 3-11.5 cm (1.2-4.5 in) long, 0.5-1.2 cm (0.2-0.5
in) in diameter, with low and inconspicuous tubercles. Are-
oles cream to gray. Glochids conspicuous, yellow to rust, 2-4
mm long. Spines restricted to uppermost areoles, sometimes
absent. Principal spine 0-1, erect, yellow to orange, sheathed,
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2-8.2 cm (0.8-3.2 in) long. Secondary spines 0-2,bent down-
ward, without sheaths, dark brown to gray, to 3 mm long.
Flowers yellow to yellowish green. Fruits dry, spineless, tan,
1.5-2.5 cm (0.6-1 in) long, 0.8-1.5 cm (0.3-0.6 in) in diam-
eter. Distribution: San Felipe, Central, and Vizcaino Deserts
of the Baja California Peninsula, Mexico.

Cylindropuntia xtetracantha (Toumey) F. M. Knuth
1935, as a species

POPULAR CHOLLA

Opuntia tetracantha Toumey 1893

Cylindropuntia xtetracantha is a naturally occurring hybrid,
C. acanthocarpa var. major x C. leptocaulis. Distribution: Ari-
zona.

Cylindropuntia spinosior

Cylindropuntia tesajo
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Cylindropuntia thurberi (Engelmann) F. M. Knuth 1935
Opuntia thurberi Engelmann 1856
Opuntia alamosensis Britton & Rose 1926, Cylindropuntia alamosen-

sis (Britton & Rose) Backeberg 1958

Plants shrubby with dispersed, separated branches, 1.5-4 m
(4.9-13 ft) high. Stem segments thin, long, green with pur-
plish or reddish tint, sometimes glaucous, 10-25 cm (3.9-9.8
in) long, 1-1.5 cm (0.4-0.6 in) in diameter, with wide tuber-
cles. Areoles with yellowish or brown wool, round to ellipti-
cal. Glochids present or absent. Spines 3—7, spreading, nee-
dle-like, delicate, yellow to brownish, 0.5-1.2 cm (0.2-0.5 in)
long; sheaths yellowish, papery. Flowers brownish to lemon
yellow. Fruits obovoid, spineless, 2-3 cm (0.8-1.2 in) long.
Distribution: Sonora and Sinaloa, Mexico.

Cylindropuntia tunicata (Lehmann) F. M. Knuth 1935

ABROJO, CLAVELLINA, COYONOXTLE, SHEATHED CHOLLA, TENCHOLOTE

Cactus tunicatus Lehmann 1827, Opuntia tunicata (Lehmann) Link &

Otto 1837

Opuntia puelchana A. Castellanos 1928

Plants densely branched shrubs, 30-60 cm (12-24 in) high,
with segments easily detached. Stem segments pale green to
green, 5-25 cm (2-9.8 in) long, 1.5-2.5 cm (0.6-1 in) in di-
ameter, with very prominent broad tubercles. Areoles with
yellow to tan wool, aging gray, triangular. Glochids pale yellow,
0.5-1.2 mm long. Spines 5-12, on most areoles, obscuring the
stems, yellow, needle-like, spreading, 3-6 cm (1.2-2.4 in)
long; sheaths very loose fitting, persistent, yellow to tan. Flow-
ers yellow to yellowish green, to 3 cm (1.2 in) long and in di-

Cylindropuntia
tunicata

ameter. Fruits top shaped to club shaped, red, mostly sterile,
usually spineless, pulpy, tubercles evident. Distribution: Chi-
huahuan Desert, probably in Texas, throughout northern
Mexico, also in Chile and Ecuador though it was probably car-
ried by humans or livestock into South America and is not na-
tive there. Stems and roots of Cylindropuntia tunicata are used
medicinally, and the cactus is cultivated for use as a living fence
(Chapter 2, under Cacti as Medicine, and Other Uses of Cacti).

Cylindropuntia versicolor (Engelmann ex J. M. Coulter)
F.M. Knuth 1935

MORADA CHOLLA, STAGHORN CHOLLA

Opuntia versicolor Engelmann ex J. M. Coulter 1896

Plants treelike or shrubby, openly branching at acute angles,
to 2 m (6.6 ft) high. Stem segments greenish purple to purple,
4-18 cm (1.6-7.1 in) long, 1-2 cm (0.4-0.8 in) in diameter,
with prominent elongate tubercles. Areoles with tan to brown
wool, aging gray, rounded. Glochids dark yellow, to 1 mm
long. Spines 6-8, on all areoles, somewhat interlacing, short,
golden, some bristle-like; sheaths yellow to brownish. Distal
spines erect to spreading, reddish brown, 0.6-1.1 cm (0.2-0.4
in) long. Basal spines whitish to reddish brown, bent back-
ward, somewhat flattened, 1-1.8 cm (0.4-0.7 in) long. Flow-
ers yellowish green, yellow, bronze, red, rose, or magenta.
Fruits obovate, leathery fleshy, spineless, often proliferating,
yellowish green, often tinged with red or purple, 2.5-4 cm
(1-1.6 in) long, 1-2 cm (0.4-0.8 in) in diameter. Distribu-
tion: Sonoran Desert of Arizona, and Sonora, Mexico.

Cylindropuntia xviridiflora (Britton & Rose) F. M. Knuth
1935, as a species

Opuntia viridiflora Britton & Rose 1919

Cylindropuntia xviridiflora is a naturally occurring hybrid,
C. imbricata X C. whipplei. Distribution: New Mexico.

Cylindropuntia versicolor



Cylindropuntia xvivipara (Rose) F. M. Knuth 1935, as a
species

Opuntia vivipara Rose 1909

Cylindropuntia xvivipara is a naturally occurring hybrid, C.
arbuscula x C. versicolor. Distribution: Arizona.

Cylindropuntia whipplei (Engelmann & Bigelow) F. M.
Knuth 1935

CLOKEY CHOLLA, PLATEAU CHOLLA, RATTAIL CHOLLA,
WHIPPLE'S CACTUS, WHIPPLE'S CHOLLA
Opuntia whipplei Engelmann & Bigelow 1856
Opuntia hualpaensis Hester 1943, Cylindropuntia hualpaensis (Hes-

ter) Backeberg 1958

Plants treelike or shrubby, low to upright, sparingly to much
branched, branches whorled or nearly so, 0.5-1.3 m (1.6-4.3
ft) high. Stem segments slender, green, 3-15 cm (1.2-5.9 in)
long, 0.5-2.2 cm (0.2-0.9 in) in diameter, with very promi-
nent short tubercles. Areoles with pale yellow to white wool,
aging gray, oval to triangular. Glochids yellow, 1-3 mm long.
Spines 1-10, usually 3-8, on all but the most basal areoles,
white to reddish brown, dimorphic; sheaths white to pale
yellow. Distal spines 4-6, stout, spreading to form a cross,
2-4.5 cm (0.8-1.8 in) long. Basal spines usually 4 and lat-
eral, slender, flattened basally, bent backward, 5-8 mm (0.2-
0.3 in) long. Flowers pale yellow, yellow, to greenish yellow, to
2 cm (0.8 in) in diameter. Fruits broadly cylindrical to nearly
round, pulpy to fleshy, spineless, yellow to greenish yellow,
1.8-3.5 cm (0.7-1.4 in) long, 1.5-3.2 cm (0.6-1.3 in) in di-
ameter. Distribution: upper deserts, grasslands, woodlands,
sagebrush desert, and pine forests in Utah, Colorado, Ari-
zona, and New Mexico. Roots of Cylindropuntia whipplei are
used medicinally (Chapter 2, under Cacti as Medicine).
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Cylindropuntia Wolfii (L. D. Benson) Rebman 2001
Opuntia echinocarpa var. wolfei L. D. Benson 1969, 0. wolfii (L. D. Ben-

son) M. A. Baker 1992

Plants more or less erect shrubs with dense branching, 0.5-
1.5 m (1.6-4.9 ft) high. Stem segments yellowish to gray-
green, 6-40 cm (2.4-16 in) long, 2.5-4 cm (1-1.6 in) in di-
ameter, with prominent tubercles. Areoles with tan to yellow
wool, aging gray, round to triangular. Glochids yellow to light
brown, irregular in length. Spines 12-30, gold to pale brown,
becoming dark brown with age, to 3 cm (1.2 in) long; sheaths
translucent yellow to pale brown. Flowers yellowish green
with tinges of bronze to purplish brown. Fruits dry, densely
spiny, grayish tan, with prominent tubercles, 2.5-3 cm (1-1.2
in) long, 1.5-3 cm (0.6-1.2 in) in diameter. Distribution: dry,
rocky areas in California, and adjacent Baja California,
Mexico.

Cylindropuntia
whipplei
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Dendrocereus
Dendrocereus is one of several poorly understood genera of
tropical cacti. Nathaniel Britton and Joseph Rose described
the genus in 1920, the name Dendrocereus derived from the
Greek dendron, tree, thus tree cereus. The type of the genus
is Cereus nudiflorus (= D. nudiflorus), which some consider
to be a synonym of D. undulosus. The International Cacta-
ceae Systematics Group (Hunt 1999a), however, has provi-
sionally accepted two species and that decision is followed
here. The group has struggled with the placement of these
taxa, first placing them in Acanthocereus (Hunt and Taylor
1986,1990) with the statement that perhaps they are simply
more treelike forms of Acanthocereus. Further discussions
led to the conclusion that it is best to consider Dendrocereus
a separate genus, pending further research. Dendrocereus is
treelike with distinct, woody trunks. The stems have three to
five ribs and usually are very spiny. Flowers are open at night,
broadly funnelform, and white.

Dendrocereus Britton & Rose 1920
Subfamily Cactoideae, tribe Pachycereeae. Plants treelike with

many erect or pendent branches and well-formed trunks. Stem seg-

ments usually short, cylindrical. Ribs 3-5, thin, high, with wavy or
notched margins. Areoles lacking long hairs. Spines not differentiated
as centrals and radials, sometimes absent. Flowers borne near the
stem tips, open at night, broadly funnelform, white; floral tubes cylin-
drical, with short, reflexed scales; perianth parts spreading; peri-
carpels with few areoles bearing a few spines. Fruits globose to pear
shaped, indehiscent, naked, green. Seeds brown, rough. Distribution:
Cuba and Haiti.

Dendrocereus nudiflorus (Engelmann ex Sauvalle) Britton
& Rose 1920

FLOR DE COPA, GOBLET FLOWER

Cereus nudiflorus Engelmann ex Sauvalle 1869

Plants treelike, much branched, 7-10 m (23-33 ft) high with
distinct trunks to 1 m (3.3 ft) high and 60 cm (24 in) in di-

Dendrocereus nudiflorus Dendrocereus undulosus
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ameter. Stem segments short, dull green, to 12 cm (4.7 in) in
diameter. Ribs 3-5, winglike, notched, to 7 cm (2.8 in) high.
Spines 2-15, sometimes absent, needle-like, gray with dark
tips, to 4 cm (1.6 in) long. Flowers narrowly tubular, white,
10-12 cm (3.9-4.7 in) long. Fruits usually globose, smooth,
8-12 cm (3.1-4.7 in) long. Distribution: Cuba. Dendrocereus
nudiflorus may be the same as D. undulosus.

Dendrocereus undulosus (A. P. de Candolle) Britton & Rose
1925

Cereus undulosus A. P. de Candolle 1828, Acanthocereus undulosus
(A. P. de Candolle) Croizat 1943

Plants treelike, much branched, to 10 m (33 ft) high; trunks
stout, erect, very spiny. Stem segments three- to five-winged,
light or dull green, with deeply undulate margins. Spines sev-
eral, needle-like, straight, nearly erect, light colored, to 4 cm
(1.6 in) long. Flowers narrowly tubular, white, 10-20 cm
(3.9-7.9 in) long, to 5 cm (2 in) in diameter; pericarpels and
floral tubes nearly naked. Fruits globose to pear shaped, yel-
low, hard, to 5 cm (2 in) in diameter. Distribution: Haiti.

Denmoza
At times Nathaniel Britton and Joseph Rose must have had
difficulty thinking of names for the genera of cacti they were
describing. Denmoza is perhaps a case in point for they sim-
ply created an anagram of Mendoza, the province in Argen-
tina from which the original plant came. Beat Leuenberger
(1993) made an excellent study of the taxonomic history of
the genus and emphasized that there has long been disagree-
ment as to whether it is distinct and how many species should
be included.

The first collection of Denmoza was made by John Gilles
near the town of Mendoza, probably in 1821. The first name
applied to the plant sent to Europe by Gilles was Cactus coc-
cinea, but it was never formally described. However, a sheet
in the herbarium of the Royal Botanic Gardens, Kew, labeled
with that name and bearing plant material probably col-
lected by Gilles, serves as the neotype specimen. Plants from
the same Gilles collection appeared in Germany about the
same time and were described in 1834 by Prince Salm-Dyck
as Echinocactus rhodacanthus. The species was placed in a
number of different genera, including Cereus, Cleistocactus,
Echinopsis, Oreocereus, and Pilocereus; Britton and Rose sep-
arated it into its own genus, Denmoza (type, Echinocactus
rhodacanthus = D. rhodacantha). The International Cacta-
ceae Systematics Group (Hunt and Taylor 1986,1990) first
included it in Cleistocactus but now accepts it as a distinct

genus (Hunt 1999a). Denmoza varies in form from barrel
shaped to columnar, and the flowers are open during the day
in summer, pollinated by hummingbirds.

Denmoza Britton & Rose 1922
Subfamily Cactoideae, tribe Trichocereeae.

Denmoza rhodacantha (Salm-Dyck) Britton & Rose 1922
Echinocactus rhodacanthus Salm-Dyck 1834, Echinopsis rhodacan-

tha (Salm-Dyck) Forster 1846, Cleistocactus rhodacanthus (Salm-
Dyck) Lemaire 1861, Cereus rhodacanthus (Salm-Dyck) F. A. C.
Weber ex A. Berger 1929

Pilocereus erythrocephalus K. Schumann 1897, Cereus erythroceph-
alus (K. Schumann) A. Berger 1905, Denmoza erythrocephala
(K. Schumann) A. Berger 1929

Plants solitary, globose to short columnar, to 1.5 m (59 in)
high, 20-30 cm (7.9-12 in) in diameter. Ribs as many as 30,
broad basally, to 1 cm (0.4 in) high. Areoles separate at first,
later confluent. Spines brownish red, becoming gray, very
different on young and old plants. Central spine one, some-
times absent, 2-3 cm (0.8-1.2 in) long. Radial spines 8-10,
awl shaped, slightly curved. Flower-producing areoles often
bearing several long, brown bristles as well as spines to 7 cm
(2.8 in) long. Flowers borne near the tops of the stems, open
during the day, tubular, bilaterally symmetrical, scarlet; flo-
ral tubes usually curved and slightly dilated above the peri-
carpels, which bear small appressed scales; filaments red,
with anthers exserted at least 10 mm (0.4 in) beyond the
tubes; nectar chambers with staminodial collars and hairs.
Fruits globose, dry when ripe, dehiscent, with tufts of short
hairlike spines. Distribution: eastern slope and the foothills
of the Andes from Mendoza to Salta in northwestern and
western Argentina.

Denmoza rhodacantha
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Discocactus
Some groups of cacti have been the subject of much interest,
others very little. Certain groups consist of extremely vari-
able populations, and some of these have been dealt with by
the publication of a plethora of names. Discocactus has paid
such a price for its popularity, with the result that many un-
necessary names have been published. Extensive field and
laboratory studies are the only solution to understanding the
taxonomy, but such is not always possible.

Discocactus (type, Cactus placentiformis - D. placenti-
formis) was described by Ludwig Pfeiffer in 1837, the name
derived from the Greek discos, flat, thus flat cactus, referring
to the flattened, disklike form of the plants. Additional spe-
cies were added from 1898 onward, a total of nine accepted
by Curt Backeberg (1958-1962, 4:2619-2629). Pierre Braun
(1978-1979) wrote an extensive review of Discocactus, listing
63 published or proposed taxa. Albert Buining (1980) then
published a book on Discocactus, listing and describing all
species named to that date. Nigel Taylor (198la) responded,
"a more rational classification of Discocactus is now desir-
able," clearly emphasizing that a more conservative approach
to the genus was necessary. However, that has not necessar-
ily been heeded. Pierre Braun and Eddie Esteves Pereira (1993)
wrote extensively about Discocactus, suggesting that 24 spe-
cies should be accepted. Since then they have proposed sev-
eral additional taxa. The International Cactaceae Systemat-
ics Group, with the guidance of Taylor and Daniela Zappi,
has accepted only 7 species, which may not satisfy hobbyists
but which seems more accurately to reflect the diversity in
the wild. All species of Discocactus, no matter what the num-
ber, are seriously threatened by habitat destruction.

Discocactus is characterized as having low-growing, usu-
ally globose and solitary stems that are ribbed and spiny. A
terminal cephalium is produced, bearing dense wool and
bristles. Flowers open at night in summer, are tubular to
salverform, white, and have slender floral tubes.

Discocactus Pfeiffer 1837
Subfamily Cactoideae, tribe Trichocereeae. Plants low growing,

usually solitary, depressed globose to globose. Ribs mostly numer-

ous, somewhat broad basally, forming distinct tubercles. Areoles

small, mostly obscured by spines. Spines mostly stout, single to many,

sometimes thickened basally. Cephalia terminal, sometimes de-

pressed, to 4 cm (1.6 in) high, with white, yellowish, to grayish white

wool and with or without bristly spines. Flowers developing quickly,

borne on the periphery of the cephalia, open at night, scented, white,

funnelform to salverform; pericarpels bare basally with scales above,

wool or hairs absent; floral tubes slender, with scales. Fruits globose

to club shaped to oblong, white to pink to bright red, naked, slightly

fleshy, dehiscing by vertical slits; floral remains persistent. Seeds

broadly oval to subglobose, shiny black, 2-2.5 mm long, with numer-

ous papillae or tubercles. Distribution: Brazil, eastern Bolivia, and

northern Paraguay.

Discocactus bahiensis Britton & Rose 1922
Discocactus subviridigriseus Buining & Brederoo 1977, D. bahiensis

subsp. subviridigriseus (Buining & Brederoo) P. J. Braun & Es-
teves 1993

Plants solitary, flattened globose to globose, with heavy
spination, to 8 cm (3.1 in) in diameter. Ribs as many as
10-15. Spines 7-9, curved backward, to 3 cm (1.2 in) long.
Cephalia prominent, with white wool and a few short bris-
tles. Flowers slender funnelform, yellowish white, 4-5 cm
(1.6-2 in) long. Fruits small. Distribution: Bahia, Brazil.

All species of Discocactus are listed in Appendix I of CITES.
Braun and Esteves (1993) recognized two subspecies of D.
bahiensis. Subspecies subviridigriseus is a larger plant with
13—15 ribs, rather than the usual 10 ribs of subspecies
bahiensis. Both occur in Bahia.

Discocactus ferricola Buining & Brederoo 1975

Plants solitary, flattened to globose, dark green, 8-9 cm (3.1-
3.5 in) high, 20-25 cm (7.9-9.8 in) in diameter. Ribs 14, form-
ing tubercles. Areoles ovoid, dirty white. Central spine usu-
ally absent, sometimes one, 2-2.5 cm (0.8-1 in) long. Radial
spines 5-8, brown, becoming gray with age, 4.5-5 cm (1.8-2
in) long. Cephalia to 7 cm (2.8 in) high and 6.5 cm (2.6 in) in
diameter, with white wool and dark gray bristles to 5 cm (2
in) long. Flowers to 5.5 cm (2.2 in) long. Fruits elongate to
club shaped, greenish cream to white, 3-4 cm (1.2-1.6 in)
long. Distribution: near Corumba, Mato Grosso, Brazil. All
species of Discocactus are listed in Appendix I of CITES.

Discocactus heptacanthus (Barbosa Rodrigues) Britton &
Rose 1922

Malacocarpus heptacanthus Barbosa Rodrigues 1898
Echinocactus hartmannii K. Schumann 1900, Discocactus hartmannii

(K. Schumann) Britton & Rose 1922
Discocactus paranaensis Backeberg 1960
Discocactus boliviensis Backeberg 1963
Discocactus catingicola Buining & Brederoo 1974, D. heptacanthus

subsp. catingicola (Buining & Brederoo) N. P. Taylor & Zappi 1997
Discocactus magnimammus Buining & Brederoo 1974, D. heptacan-

thus subsp. magnimammus (Buining & Brederoo) N. P. Taylor &
Zappi 1991, D. hartmannii subsp. magnimammus (Buining &
Brederoo) P. J. Braun & Esteves 1995

Discocactus mamillosus Buining & Brederoo 1974



Discocactus patulifolius Buining & Brederoo 1974, D. hartmannii

subsp. patulifolius (Buining & Brederoo) P. J. Braun & Esteves 1995

Discocactus griseus Buining & Brederoo 1975, D. catingicola subsp.

griseus (Buining & Brederoo) P. J. Braun & Esteves 1995

Discocactus pachythele Buining & Brederoo 1975

Discocactus rapirhizus Buining & Brederoo 1975, D. catingicola subsp.

rapirhizus (Buining & Brederoo) P. J. Braun & Esteves 1993

Discocactus semicampaniflorus Buining & Brederoo 1975

Discocactus silicicola Buining & Brederoo 1975

Discocactus flavispinus Buining & Brederoo 1976

Discocactus melanochlorus Buining & Brederoo 1976, D. heptacan-

thus subsp. melanochlorus (Buining & Brederoo) P. J. Braun & Es-

teves 1993

Discocactus nigrisaetosus Buining & Brederoo 1976

Discocactus spinosior Buining & Brederoo 1976

Discocactus squamibaccatus Buining & Brederoo 1976

Discocactus magnimammus subsp. bonitoensis Buining & J. Theunis-

sen 1977

Discocactus silvaticus Buining& J.Theunissen 1977

Discocactus estevesii Diers & Esteves 1978

Discocactus diersianus Esteves 1979

Discocactus cangaensis Diers & Esteves 1980

Discocactus goianus Diers & Esteves 1980, D. diersianus subsp.

goianus (Diers & Esteves) P. J. Braun & Esteves 1995

Discocactus subterraneo-proliferans Diers & Esteves 1980

Discocactus lindaianus Diers & Esteves 1981

Discocactus prominentigibbus Diers & Esteves 1988

Discocactus crassispinus P. J. Braun & Esteves 1994, D. crassispinus

subsp. araguaiensis P. J. Braun & Esteves 1996

Discocactus hartmannii subsp. setosiflorus P. J. Braun & Esteves 1994

Discocactus cephaliaciculosus Buining & Brederoo 1995

Discocactus cephaliaciculosus subsp. nudicephalus P. J. Braun & Es-

teves 1995

Discocactus piauiensis P. J. Braun & Esteves 1995

Discocactus hartmannii subsp. giganteus P. J. Braun & Esteves 1996

Discocactus heptacanthus 219

Discocactus heptacanthus var. riomortensis P. J. Braun & Esteves

1998, not validly published

Discocactus squamibaccatus var. longiflorus P. J. Braun & Esteves

1998, not validly published

Plants solitary, flattened globose to globose, light green to
gray-green, 3-7.5 cm (1.2-3 in) high, 10-15 cm (3.9-5.9 in)
in diameter. Ribs 10-22, sometimes spiraling, to 2 cm (0.8
in) high, in some producing nipple-like tubercles with deep
furrows between. Spines 5-11, yellowish brown, often some-
what flattened but also needle-like, becoming gray with age,
stout, very rough, 1-3 cm (0.4-1.2 in) long, sometimes with
vertical grooves. Cephalia 3-4 cm (1.2-1.6 in) high, 2.5-4.5
cm (1-1.8 in) in diameter, with whitish to gray wool and
brownish bristles 3-5 cm (1.2-2 in) long. Flowers funnel-
form, to 6.5 cm (2.6 in) long and 5 cm (2 in) in diameter.
Fruits club shaped, white with greenish pink, to 2.8 cm (1.1
in) long and 0.6 cm (0.2 in) in diameter. Distribution: east-
ern Bolivia, Paraguay, and Mato Grosso, Goias, western Mi-
nas Gerais, and western Bahia, Brazil.

All species of Discocactus are listed in Appendix I of CITES.
The variable D. heptacanthus is considered by Braun and Es-
teves (1993) to be a complex of several species and subspe-
cies, but Taylor and Zappi (1991) take a more conservative
view, accepting only three subspecies of D. heptacanthus. Sub-
species heptacanthus has 10-14 ribs that are not strongly tu-
berculate, and somewhat flattened spines; it occurs in Brazil,
Bolivia, and Paraguay. Subspecies catingicola has 12 ribs that
form tubercles, and 5 round radial spines; it occurs only in
Bahia, Brazil. Subspecies magnimammus has 15-22 ribs that
are completely divided into distinct tubercles, and short
spines that are round in cross section; it occurs in Brazil and
Paraguay.

Discocactus bahiensis subsp. subviridigriseus, photograph by Urs Eggli
Discocactus heptacanthus subsp. magnimam-
mus, photograph by Jean-Marie Solichon
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Discocactus horstii Buining & Brederoo ex Buining 1973
Discocactus woutersianus Brederoo & van de Broek 1980

Plants small, solitary, brownish green, flattened globose, to 2
cm (0.8 in) high and 7 cm (2.8 in) in diameter. Ribs 15-22,
straight and high, raised only slightly between areoles. Spines
as many as 8, curved backward and flattened against the sur-
face, grayish white, to 7.5 mm (0.3 in) long. Cephalia to 1.5
cm (0.6 in) high and 2 cm (0.8 in) in diameter, with white
wool and a few brownish bristles to 2 cm (0.8 in) long. Flow-
ers tubular, to 7.5 cm (3 in) long. Fruits tubular to club
shaped, white, to 3 cm (1.2 in) long and 0.4 cm in diameter.
Distribution: a narrow range in Serra do Barao, Minas Ge-
rais, Brazil. All species of Discocactus are listed in Appendix I
of CITES.

Discocactus placentiformis (Lehmann) K. Schumann
1894

Cactus placentiformis Lehmann 1826

Discocactus insignis Pfeiffer 1837

Discocactus alteolens Lemaire ex A. Dietrich 1846, D. placentiformis

subsp. alteolens (Lemaire ex A. Dietrich) P. J. Braun & Esteves 1995

Discocactus tricornis Monville ex Pfeiffer 1850

Discocactus latispinus Buining & Brederoo 1976

Discocactus pugionacanthus Buining & Brederoo 1976, D. placenti-

formis subsp. pugionacanthus (Buining & Brederoo) P. J. Braun &

Esteves 1995

Discocactus pulvinicapitatus Buining & Brederoo 1976, D. latispinus

subsp. pulvinicapitatus (Buining & Brederoo) P. J. Braun & Esteves

1993
Discocactus crystallophilus Diers & Esteves 1981

Discocactus multicolorispinus Buining & P. J. Braun 1981

Discocactus pseudolatispinus Diers & Esteves 1987, D. latispinus

subsp. pseudolatispinus (Diers & Esteves) P. J. Braun & Esteves

1993

Discocactus placentiformis subsp. multicolorispinus (Buining &

P.J. Braun) P.J. Braun & Esteves 1993

Plants solitary, flattened globose, dark green, 3-5.5 cm (1.2-
2.2 in) high, 12-14 cm (4.7-5.5 in) in diameter. Ribs 12-15,
more or less distinguishable into tubercles, to 1.5 cm (0.6 in)
high with deep furrows between them. Spines black to red-
dish black, becoming gray with age, clawlike, bent down-
ward, often grooved. Central spine 0-1, erect, 1.5-2 cm (0.6-
0.8 in) long. Radial spines 3-5, lower one to 2.5 cm (1 in)
long, lateral ones 1.3-2 cm (0.5-0.8 in) long. Cephalia 2.5-
3.5 cm (1-1.4 in) high, 4-6 cm (1.6-2.4 in) in diameter, with
gray or white wool and black bristles 1.5-2.5 cm (0.6-1 in)
long. Flowers slender funnelform, to 7.5 cm (3 in) long.
Fruits club shaped, white, to 3 cm (1.2 in) long and 0.8 cm
(0.3 in) in diameter. Distribution: Minas Gerais, Brazil.

All species of Discocactus are listed in Appendix I of CITES.
None of the several subspecies of D. placentiformis described
by Braun and Esteves (1993) has been accepted by the Inter-
national Cactaceae Systematics Group.

Discocactus pseudoinsigtlis N. P. Taylor & Zappi 1991
Discocactus insignis in the sense of Buin ing 1986, not Pfeiffer 1837

(see D. placentiformis)

Plants solitary, flattened globose, light green, to 8 cm (3.1 in)
high and 21 cm (8.3 in) in diameter. Ribs 12-13, straight,
very acute, slightly raised between areoles, with poorly de-
veloped tubercles. Spines stout, sharp, dark reddish to black,
becoming gray with age, mostly straight but some curved.
Central spine one, usually erect, to 1 cm (0.4 in) long. Ra-
dial spines 5, one directed downward, others directed side-
ways, 2.5-3.2 cm (1-1.3 in) long. Cephalia globose, to 5 cm
(2 in) high, 9-10 cm (3.5-3.9 in) in diameter, with white
wool and dark brown bristles to 3.2 cm (1.3 in) long. Flow-

Discocactus horstii, photograph by Jean-Marie
Solichon

Discocactus placentiformis, photograph by
Gordon Rowley Discocactus zehntneri subsp. zehntneri
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ers tubular to funnelform, to 7.5 cm (3 in) long. Fruits club
shaped, white to pinkish white, 32-45 mm (1.3-1.8 in) long,
5-9 mm (0.2-0.4 in) in diameter. Distribution: Minas
Gerais, Brazil. All species of Discocactus are listed in Appen-
dix I of CITES.

Discocactus zehntneri Britton & Rose 1922
Discocactus boomianus Buining & Brederoo 1971, D. zehntneri subsp.

boomianus (Buining & Brederoo) N. P. Taylor & Zappi 1991

Discocactus albispinus Buining & Brederoo 1974, D. zehntneri subsp.

albispinus (Buining & Brederoo) P. J. Braun & Esteves 1995

Discocactus araneispinus Buining & Brederoo 1976, D. zehntneri

subsp. araneispinus (Buining & Brederoo) P. J. Braun & Esteves

1995

Discocactus buenekeri W. R. Abraham 1987, D. zehntneri subsp.

buenekeri (W. R. Abraham) P. J. Braun & Esteves 1993

Discocactus zehntneri var. horstiorum P. J. Braun 1990, D. zehntneri

subsp. horstiorum (P. J. Braun) P. J. Braun & Esteves 1995

Plants solitary, globose to flattened globose, dull green, to 7
cm (2.8 in) high and 10 cm (3.9 in) in diameter. Ribs 12-20,
somewhat spiraled, forming nipple-like tubercles to 1 cm
(0.4 in) high. Areoles sunken. Spines densely covering the
plant, stout, white to yellowish, with dark tips, becoming pale
brown to whitish, bent downward. Central spines absent. Ra-
dial spines about 11, pectinate, to 4.2 cm (1.7 in) long.
Cephalia to 1 cm (0.4 in) high and 3.5 cm (1.4 in) in diame-
ter, with cream to white wool and yellow to brownish bristles
to 2 cm (0.8 in) long. Flowers slender funnelform, to 9 cm
(3.5 in) long. Fruits club shaped, red, to 2.5 cm (1 in) long.
Distribution: Bahia, Brazil.

All species of Discocactus are listed in Appendix I of CITES.
Two subspecies of D. zehntneri are recognized. Subspecies
zehntneri tends to be globose and heavily covered by white,
thin, needle-like spines. It has flowers to 3 cm (1.2 in) long,
and small red fruits; it occurs near Sentoce. Subspecies boo-
mianus tends to be more flattened globose and with yellow-
ing spines with dark tips. It has larger flowers, to 9 cm (3.5 in)
long, and it occurs in the Serra de Espinhaco.

Disocactus
The members of the tribe Hylocereeae have resulted in much
controversy, partly because many taxa, including genera,
were proposed with little real knowledge of the plants in the
wild. Field and laboratory studies have now clarified the sit-
uation somewhat, though there is still disagreement. Myron
Kimnach (1961,1979,1993) has conducted extensive research
on Disocactus and related genera, defining boundaries be-
tween genera somewhat differently than those accepted by
Wilhelm Barthlott (199la) and the International Cactaceae

Systematics Group. Kimnach included Pseudorhipsalis in
Disocactus but recognized Aporocactus, Heliocereus, and No-
palxochia as separate genera. Barthlott, on the other hand,
separated Pseudorhipsalis as a distinct genus but included
Aporocactus, Heliocereus, and Nopalxochia in Disocactus.
Thus two well-qualified scientists look at the same plants and
data yet come to different conclusions. Barthlott (199la)
commented, however, "no one disagrees... that the taxa are
closely related," especially considering how easily they hy-
bridize. Recognizing the excellent work of both researchers,
I accept Disocactus as defined by Barthlott and the Interna-
tional Cactaceae Systematics Group, primarily because I use
the group's classification system for consistency here.

Disocactus (type, Cereus biformis = D. biformis) was de-
scribed in 1845 by John Lindley, who derived the name from
the Greek dis, twice, thus twice cactus, referring to the two se-
ries of perianth segments, equal in size. Nathaniel Britton
and Joseph Rose (1919-1923,4:201-203) accepted Disocac-
tus, adding another species, D. eichlamii. The amplified
genus of Barthlott (199la) has 16 species, mostly occurring
in Central American rain forests, and is subdivided into five
subgenera, Ackermannia, Aporocactus, Disocactus, Nopalx-
ochia, and Wittia.

Disocactus contains many of the so-called orchid cacti or
epiphyllums. Several of the most popular forms are hybrids;
see under D. speciosus. Flowers of Disocactus are large, often
brightly colored, and solitary, open during the day in spring
or early summer.

Disocactus Lindley 1845

Aporocactus Lemaire 1860

Wittia K. Schumann 1903

Heliocereus (A. Berger) Britton & Rose 1909

Chiapasia Britton & Rose 1923

Nopalxochia Britton & Rose 1923

Bonifazia Standley & Steyermark 1944

Lobeira Alexander 1944

Pseudonopalxochia Backeberg 1958

Wittiocactus Rauschert 1982

Subfamily Cactoideae, tribe Hylocereeae. Plants epiphytic or litho-
phytic shrubs. Stems ribbed or flattened or leaflike, with the main
stems often round in cross section basally but flattened above. Lateral
stems flattened. Areoles often proliferous. Spines bristly or absent.
Flowers usually borne singly, large, diverse in size and shape, open
during the day, funnelform or tubular, sometimes bilaterally symmet-
rical, rarely rotate, brightly colored, red, pink orange, pale yellow, or
white; stamens in two series, upper one sometimes forming a distinct
throat circle. Fruits berrylike, almost naked or with a few small scales.
Distribution: mainly Central America but also into the Caribbean and
northern South America.
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Disocactus ackermannii (Haworth) Barthlott 1991
Epiphyllum ackermannii Haworth 1829, Cactus ackermannii (Haworth)

Lindley 1830, Cereus ackermannii (Haworth) Otto 1837, Phyllocac-
tus ackermannii (Haworth) Salm-Dyck 1842, Nopalxochia acker-
mannii (Haworth) F. M. Knuth 1935

Phyllocactus weingartii A. Berger 1920
Nopalxochia conzattianum T. MacDougall 1947, Pseudonopalxochia

conzattianum (T. MacDougall) Backeberg 1959, N. ackermannii var.
conzattianum (T. MacDougall) Kimnach 1981, Disocactus acker-
manniivar.conzattianum (T. MacDougall) Barthlott 1991

Plants arching, branching basally, to nearly 1 m (3.3 ft) long,
without long stems. Stem bases round in cross section and
10-18 cm (3.9-7.1 in) long; flattened portions 10-75 cm
(3.9-30 in) long, 5-7 cm (2-2.8 in) wide, with wavy mar-
gins, brownish, becoming dark green, somewhat leaflike.
Flowers curved funnelform, scarlet with greenish throats,
11-14 cm (4.3-5.5 in) long. Fruits ovoid to oblong, green to
brownish red, 4 cm (1.6 in) long, 2—2.5 cm (0.8-1 in) in di-
ameter. Distribution: Veracruz and Oaxaca, Mexico.

Disocactus ackermannii is quite variable and two varieties
are recognized. Variety ackermannii has flattened stem por-
tions 35-75 cm (14-30 in) long, and perianth segments 7-10
cm (2.8-3.9 in) long; it occurs in both Veracruz and Oaxaca.
Variety conzattianum has flattened stem portions 10-50 cm
(3.9-20 in) long, and perianth segments only 4-6 cm (1.6-
2.4 in) long; it occurs only in Oaxaca.

Disocactus amazomcus (K. Schumann) D. R. Hunt 1982
Wittia amazonica K. Schumann 1903, Wittiocactus amazonicus

(K. Schumann) Rauschert 1982
Wittia panamensis Britton & Rose 1913, Wittiocactus panamensis

(Britton & Rose) Rauschert 1982

Plants freely branching, shrublike with erect, then pendent
branches. Stems with stalklike bases, lance shaped, leaflike,
spineless, with pronounced midribs, strongly notched mar-
ginally, green, 15-40 cm (5.9-16 in) long, 5-9 cm (2-3.5 in)
wide. Flowers erect, narrowly cylindrical, carmine with pur-
plish blue tips and white inner perianth parts, 3-4 cm (1.2-
1.6 in) long. Fruits off-white, to 1.5 cm (0.6 in) long. Distri-
bution: Costa Rica, Panama, Brazil, Colombia, Venezuela,
Ecuador, and Peru.

Disocactus aurantiacus (Kimnach) Barthlott 1991
Heliocereus aurantiacus Kimnach 1974

Plants pendent, branching basally, to 3 m (9.8 ft) or more
long. Stems erect when young, then pendent, two- to five-
angled to flattened, margins toothed and lobed, to 1 m (3.3
ft) long, 1-2 cm (0.4-0.8 in) wide when angled, 1.5-3 cm
(0.6—1.2 in) wide when flattened. Spines absent or as many as
30, hairlike, cream colored, to 15 mm (0.6 in) long. Flowers
borne singly on the apical half of the stem, funnelform, up-
curving, light to medium orange, tinged with magenta, 12.5-
15.5 cm (4.9-6.1 in) long. Fruits ellipsoidal, yellowish green

Disocactus amazonicus, photograph by Urs
Eggli

Disocactus biformis, photograph by Wilhelm

Barthlott

Disocactus eichlamii, photograph by Wilhelm
Barthlott
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tinged with pink, 7 cm (2.8 in) long. Distribution: Mexico,
Honduras, and Nicaragua.

Disocactus biformis (Lindley) Lindley 1845
Cereus biformis Lindley 1843, Phyllocactus biformis (Lindley) Labouret

1853, Epiphyllum biforme (Lindley) G. Don 1855

Plants freely branching from a fairly long cylindrical stem.
Stems flat, leaflike, to 20 cm (7.9 in) long, 1-2 cm (0.4-0.8 in)
wide, with toothed margins. Areoles small, spineless. Flowers
borne laterally and singly, curved upward, funnelform, red-
dish to magenta, 5-6 cm (2-2.4 in) long. Fruits ovoid, red-
dish purple, 1.5 cm (0.6 in) long. Distribution: Guatemala
and Honduras.

Disocactus cinnabarinus (Eichlam ex Weingart) Barthlott
1991

Cereus cinnabarinus Eichlam ex Weingart 1910, Heliocereus cinnabari-
nus (Eichlam ex Weingart) Britton & Rose 1920

Heliocereus heterodoxus Standley & Steyermark 1944

Plants often creeping or clambering. Stems three-angled,
dark green, very slender, 38-60 cm (15-24 in) long, 2-3 cm
(0.8-1.2 in) wide. Areoles prominent, with as many as 10
bristle-like, yellowish brown spines to 8 mm (0.3 in) long.
Flowers wide funnelform, slightly curved, greenish red out-
side with glossy brownish red inner perianth parts, to 15 cm
(5.9 in) long, 8-9 cm (3.1-3.5 in) in diameter. Distribution:
Mexico, Guatemala, Honduras, and El Salvador.

Disocactus flagelliformis, photograph by Charles Glass

Disocactus eichlamii (Weingart) Britton & Rose 1913
Phyllocactus eichlamii Weingart 1911, Epiphyllum eichlamii (Weingart)

L. O.Williams 1962

Plants with cylindrical, slender stems, erect at first, becoming
arching or pendent, producing numerous branches. Primary
stems flattened or three-angled, from bases round in cross
section. Secondary stems branching from the apical halves
of the primary stems, rounded basally, flattened apically,
slightly fleshy, with wavy margins, to 40 cm (16 in) long, 1.5-
5 cm (0.6-2 in) wide. Areoles spineless. Flowers borne in
succession along the lengths of the flattened stems, solitary or
in clusters of as many as five, narrowly tubular funnelform,
carmine red, 6-8 cm (2.4-3.1 in) long, with exserted sta-
mens and styles. Fruits globose with apical projections, red,
9-14 mm (0.4-0.6 in) in diameter. Distribution: Guatemala.

Disocactus flagelliformis (Linnaeus) Barthlott 1991

FLOR DE LATIGO, FLORICUERNO, JUNCO, JUNQUILLO, NOPALILLO,
RATTAIL CACTUS

Cactus flagelliformis Linnaeus 1753, Cereus flagelliformis (Linnaeus)
P. Miller 1768, Apomcactus flagelliformis (Linnaeus) Lemaire 1860

Cereus leptophis A. P. de Candolle 1828, Apomcactus leptophis
(A. P. de Candolle) Britton & Rose 1909

Cereus flagriformis Zuccarini ex Pfeiffer 1837, Apomcactus flagriformis
(Zuccarini ex Pfeiffer) Lemaire 1839

Plants creeping or pendent. Stems slender, round in cross
section, gray-green, 8-13 ribs, to 1 m (3.3 ft) long, 12-20 mm
(0.5-0.8 in) in diameter. Areoles close set, bearing 15-20 fine
reddish yellow spines. Flowers borne laterally, upcurved and
bilaterally symmetrical, red to purplish pink, 5-8 cm (2-3.1
in) long, 2.5-4 cm (1-1.6 in) in diameter. Fruits globose, red,
bristly, 1 cm (0.4 in) in diameter. Distribution: Oaxaca and
Hidalgo, Mexico.

Disocactus kimnachii G. D. Rowley 1987
Nopalxochia horichii Kimnach 1984, not Disocactus horichii Kimnach

1979 (see Pseudorhipsalis horichii)

Plants erect at first, later sprawling and then pendent, branch-
ing basally. Stems round in cross section basally, then con-
cavely three-angled, finally flat, toothed marginally, green,
with prominent midribs, each stem to 60 cm (24 in) or more
in length, 2-4 cm (0.8-1.6 in) wide. Spines 1-4, fine, 1-4 mm
long. Flowers borne on the apical halves of the stems, funnel-
form but widely expanding, rose pink, 16.5-17 cm (6.5—6.7
in) long; pericarpels 9-10 cm (3.5-3.9 in) long. Fruits top
shaped to globose, reddish amber, 2-3 cm (0.8-1.2 in) long.
Distribution: Costa Rica.
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Disocactus kimnachii,
photograph by

Wilhelm Barthlott

Disocactus macranthus,
photograph by

Gordon Rowley

Disocactus macdougallii (Alexander) Barthlott 1991
MACDOUGALL'S CACTUS, NOPALILLO

Lobeira macdougallii Alexander 1944, Nopalxochia mac

Plants much branched, sprawling. Stems oblong to linear,
bright green, obtuse apically, tapering and more or less cylin-
drical basally, notched and toothed marginally, 15-45 cm
(5.9-18 in) long, 2-5 cm (0.8-2 in) wide. Areoles small,
spineless. Flowers borne laterally and singly, broadly funnel-
form, bright purplish rose, 7-8 cm (2.8-3.1 in) long, 6.5 cm
(2.6 in) in diameter. Fruits ovoid, 3.5 cm (1.4 in) long, green.
Distribution: Chiapas, Mexico.

Disocactus macranthus (Alexander) Kimnach & P. C.
Hutchison 1957

Pseudorhipsalis macrantha Alexander 1942

Plants much branched, shrublike with arching stems. Stems
round in cross section basally, then flattened and leaflike, ta-
pering toward the tips, with notched margins, light green, to
90 cm (35 in) long and 4.5 cm (1.8 in) wide. Areoles small,

spineless. Flowers borne near the stem tips, solitary, with
spreading perianth segments, pale lemon yellow inside,
darker without, 4-6 cm (1.6-2.4 in) long, to 3 cm (1.2 in) in
diameter. Fruits globose, red, 7—8 mm (0.3 in) long. Distrib-
ution: Oaxaca, Mexico.

Disocactus martianus (Zuccarini) Barthlott 1991
J U N C O
Cereus martianus Zuccarini 1832, Eriocereus martianus (Zuccarini)

Riccobono 1909, Aporocactus martianus (Zuccarini) Britton & Rose
1920

Aporocactus conzattii Britton & Rose 1920

Plants creeping to pendent, somewhat branched. Stems
stout, to 2-5 m (6.6-16 ft) long and 2.5 cm (1 in) in diame-
ter, with 8-10 low, blunt ribs. Areoles bearing spines. Central
spines 3-4, strong and bristle-like, dark brown. Radial spines
6-10, needle-like, light yellow, 5-7 mm (0.2-0.3 in) long.
Flowers borne laterally, funnelform, almost straight, purplish
pink to red, 10-12 cm (3.9-4.7 in) long, 5-7 cm (2-2.8 in) in
diameter. Fruits globose, green, to 2 cm (0.8 in) in diameter.
Distribution: Oaxaca, Mexico.

Disocactus nelsonii (Britton & Rose) Lindinger 1942
Epiphyllum nelsonii Britton & Rose 1913, Chiapasia nelsonii (Britton &

Rose) Britton & Rose 1923
Phyllocactus chiapensis J. A. Purpus 1918

Plants freely branching. Primary stems ascending at first,
then pendent, round in cross section basally, then flattened
apically, to 1.2 m (47 in) long. Secondary stems arising from
the apical portion of the primary stems, lance shaped, flat-
tened, dark green, round in cross section basally, to 6 cm (2.4
in) long, 3-4 cm (1.2-1.6 in) wide, with notched margins.
Areoles sometimes bearing a few bristle-like spines. Flowers
borne singly near the stem tips, curved upward, purplish
pink or red flushed with violet, tubular funnelform, 7-8 cm
(2.8-3.1 in) long. Distribution: high elevations in Chiapas,
Mexico.

 (Alexander) W.T.Marshall 1946
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Disocactus phyllanthoides (A. P. de Candolle) Barthlott
1991

NOPALILLO

Cactus phyllanthoides A. P. de Candolle 1813, Epiphyllum phyllan-

thoides (A. P. de Candolle) Sweet 1826, Cereus phyllanthoides

(A. P. de Candolle) A. P. de Candolle 1828, Phyllocactus phyllan-

thoides (A. P. de Candolle) Link 1831, Nopalxochia phyllanthoides

(A. P. de Candolle) Britton & Rose 1923

Plants freely branching, to 1 m (3.3 ft) long. Primary stems
stalklike basally, flattened apically. Lateral stems light green,
often red tinged, lance shaped, round in cross section basally,
pointed, bluntly toothed, with prominent midribs and lateral
veins, 15-30 cm (5.9-12 in) long, 2.5-4 cm (1-1.6 in) wide.
Areoles spineless. Flowers bell shaped to funnelform, pink,
8-10 cm (3.1-3.9 in) long, 7-9 cm (2.8-3.5 in) in diameter.
Fruits with ribs, green at first, later red, 3-4 cm (1.2-1.6 in)
in diameter. Distribution: Puebla and Veracruz, Mexico.

Disocactus quezaltecus (Standley & Steyermark) Kimnach
1959

Bonifazia quezalteca Standley & Steyermark 1944, Epiphyllum quezal-

tecum (Standley & Steyermark) L. 0. Williams 1962

Plants much branched, forming bushes. Primary stems with
cylindrical bases to 35 cm (14 in) long, 5-8 mm (0.2-0.3 in)
wide, with three rows of areoles bearing as many as 15 whitish
bristles, flattened apically for 10-45 cm (3.9-18 in). Sec-
ondary stems arising from the apical half of the primary
stems, in two or three ranks, round in cross section basally,
flattened apically for 10-35 cm (3.9-14 in), linear to lance
shaped, reddish, becoming green, 1.5-6 cm (0.6-2.4 in) wide,
toothed marginally. Areoles with several bristles. Flowers
borne at or near the stem tips, single, distinctly tubular, to 9
cm (3.5 in) long, curving sharply upward from the bases, pale
purple; stamens and stigmas long-exserted. Fruits globose,
red or yellow, 1.8 cm (0.7 in) long. Distribution: Guatemala.

Disocactus nelsonii

Disocactus quezaltecus,
photograph by Wilhelm
Barthlott

Disocactus martianus, photograph by Charles Glass
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Disocactus schrankii (Zuccarini ex Seitz) Barthlott 1991

Cereus schrankii Zuccarini ex Seitz 1834, Heliocereus schrankii (Zuc-

carini ex Seitz) Britton & Rose 1909

Heliocereus elegantissimus Britton & Rose 1920

Heliocereus luzmariae Scheinvar 1985

Plants much branched, ascending. Stems three- or four-an-
gled, sometimes winged, reddish at first, later green, undulate
marginally, 1-2 cm (0.4-0.8 in) wide. Areoles elevated, bear-
ing spines. Spines 6-8, white to yellowish, needle-like, to 1
cm (0.4 in) long. Flowers borne laterally, broadly funnel-
form, dark red, 10-15 cm (3.9-5.9 in) in diameter. Distribu-
tion: southern Mexico.

Disocactus speciosus (Cavanilles) Barthlott 1991

NOPALILLO, PITAJAYA DE CERRO, SANTA MARTA, SUN CEREUS

Cactus speciosus Cavanilles 1803, Heliocereus speciosus (Cavanilles)

Britton & Rose 1909
Cereus speciosissimus A. P. de Candolle 1828, Heliocereus speciosis-

simus (A. P. de Candolle) Y. lto 1952

Cereus amecamensis Heese 1896, Heliocereus amecmaensis (Heese)

Britton & Rose 1909, H. speciosus var. amecamensis (Heese) Bravo

1974, Disocactus speciosus f. amecamensis (Heese) Barthlott 1991
Cereus serratus Weingart 1912, Heliocereus serratus (Weingart)

F. M. Knuth 1935

Heliocereus superbus A. Berger 1929

Plants freely branching with erect, leaning, or pendent stems,
to 1 m (3.3 ft) or more long. Stems three- to five-ribbed,

strongly toothed marginally, often reddish tinged, 1.5-2.5
cm (0.6-1 in) in diameter. Areoles on the rib notches, with
spines. Spines 5-8, later as many as 25 or more, erect, pointed,
yellowish, becoming brown, 1-1.5 cm (0.4-0.6 in) long.
Flowers borne laterally, broad funnelform, scarlet tinged
with blue to white sheen, 11-17 cm (4.3-6.7 in) long, 8-13
cm (3.1-5.1 in) in diameter. Fruits ovoid, 4-5 cm (1.6-2 in)
long. Distribution: central and southern Mexico, and possi-
bly Guatemala.

The attractive Disocactus speciosus has been divided into
several varieties and has been used in numerous hybridiza-
tions with related taxa because of its spectacular flowers. The
one infraspecific taxon that needs to be mentioned is D. spe-
ciosus f. amecamensis with distinctive white flowers. Several
hybrids have been created with D. speciosus as one of the par-
ents; three important ones have been noted by Barthlott
(1991a):

Disocactus xhybridus (Geel) Barthlott 1991, D. phyllan-
thoides x D. speciosus. Disocactus xhybridus has been
commonly known as "Phyllocactus ackermannii" but
should not be confused with D. ackermannii.

Disocactus xmallisonii (Otto & A. Dietrich) Barthlott
1991, D. flagelliformis x D. speciosus.

Disocactus xviolaceus (F. & T. Smith ex anon.) Barthlott
1991, D. ackermannii x D. speciosus.



Echinocactus horizonthalonius 227

Echinocactus
Barrel cacti are among the most characteristic cacti of the
North American deserts. As a general rule, the easiest way to
distinguish barrel cacti of the genus Echinocactus from those
of Ferocactus is that Echinocactus is characterized as having
densely woolly crowns at the stem tips. For many years Echi-
nocactus served as a catchall for ribbed-stemmed cacti, ex-
cept those placed in the older-named genera Cereus and Me-
locactus; thus the synonymy for Echinocactus is lengthy.
Echinocactus was described in 1827 by Heinrich Link and
Christoph Otto, who derived the name from the Greek echi-
nos, hedgehog or sea urchin, thus simply, spiny cactus. Prior
to 1827 most of the cacti known, with characters similar to
those that would be called Echinocactus today, were placed
in Melocactus. Link and Otto commented that the 14 species
they placed in Echinocactus have flowers similar to those of
Cereus, another large, inclusive genus at that time, but lack
cephalia.

More than 1000 names have at one time or another been
placed in Echinocactus. For example, Karl Schumann, in his
major work, Gesamtbeschreibung der Kakteen, published in
1897-1898, placed 138 species in Echinocactus, including
species from both North and South America. Schumann de-
scribed 11 subgenera, many of which were later raised to the
level of genus by other workers. Nathaniel Britton and Joseph
Rose divided the large, unmanageable genus Echinocactus
into a number of smaller, more natural groups restricted to
North America. They also described as new the genus Homa-
locephala, containing a single species, H. texensis, which most
botanists now consider an Echinocactus, E. texensis.

Echinocactus (type, E. platyacanthus) comprises six spe-
cies, all day-flowering plants with mostly yellow flowers pro-
duced in spring and summer. Localized habitat destruction
has exterminated many individuals.

Echinocactus Link & Otto 1827
BARREL CACTUS

Echinofossulocactus Lawrence 1841, in part and including the lecto-

type

Homalocephala Britton & Rose 1922

Emorycactus Doweld 1996

Meyerocactus Doweld 1996

Subfamily Cactoideae, tribe Cacteae. Plants round and flattened,

globose or short cylindrical, solitary or many-stemmed. Stems

strongly ribbed, hard, covered apically with dense masses of yellowish

wool. Areoles large, usually elongate, sometimes confluent, produc-

ing spines. Spines stout, usually distinguishable between centrals

and radials; nectar-secreting glands absent. Flowers borne at the

stem tips, short funnelform to bell shaped, usually yellow; pericarpels

and floral tubes with numerous, narrow, pointed or spine-tipped

scales, also with densely woolly areoles. Fruits round to somewhat

elongate, fleshy or dry at maturity, dehiscent or indehiscent, covered

with scales and dense wool. Seeds oval to almost circular, 2.8-4 mm

long, 1.9-2.9 mm wide, brown or brownish black, shiny or dull, smooth

or tuberculate. Distribution: arid regions from California east into

Texas, south to central Mexico into Hidalgo and Queretaro.

Echinocactus grusonii Hildmann 1891
GOLDEN BARREL CACTUS

Plants solitary, globose to short cylindrical, light green, 20-
130 cm (7.9-51 in) high, 40-80 cm (16-31 in) in diameter.
Ribs 21-37, narrow. Spines golden yellow when young, be-
coming dark with age. Central spines 3-4, straight, erect, to
5 cm (2 in) long. Radial spines 8-10, somewhat divergent, to
3 cm (1.2 in) long. Flowers often never fully opening, yellow,
4-6 cm (1.6-2.4 in) long, 3-5 cm (1.2-2 in) in diameter.
Fruits round to somewhat oblong, greenish, 12-20 mm (0.5-
0.8 in) long, covered with whitish wool. Seeds shiny dark
brown, smooth. Distribution: a restricted area, often on steep
hillsides or cliffs, in Queretaro, Mexico. Echinocactus grusonii
is almost extinct in the wild because of the construction of a
dam. This species is possibly the most widely propagated of
all cacti, however, and exists in almost all public and private
collections as well as in many window planters.

Echinocactus grusonii, also illustrated on page 73

Echinocactus horizonthalonius Lemaire 1839
BLUE BARREL CACTUS, DEVIL'S-HEAD CACTUS, EAGLE-CLAW
CACTUS, MANCACABALLO, MANCAMULA, MELON CACTUS,
NICHOL'S TURK'S-HEAD CACTUS, TURK'S-CAP CACTUS,
TURK'S-HEAD CACTUS, VIZNAGA MELONCILLO
Echinocactus horizonthalonius var. nicholii L. D. Benson 1969,

Meyerocactus horizonthalonius subsp. nicholii (L D. Benson)

Doweld 1999
Meyerocactus horizonthalonius (Lemaire) Doweld 1996

Echinocactus horizonthalonius var. subikii Stanik & Drab 1998
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Plants solitary, occasionally forming small clumps. Stems de-
pressed globose to short cylindrical, blue-green, 10-50 cm
(3.9-20 in) high, 10-15 cm (3.9-5.9 in) in diameter. Ribs
usually 8. Tubercles rounded, nearly united vertically with
only slits between. Spines dense, obscuring much of the stem.
Central spines 3-5, gray to blackish, stiff, somewhat flattened,
one usually curving downward, 2.5-3 cm (1-1.2 in) long. Ra-
dial spines 5-7, gray, curving slightly outward or straight, 2-
2.5 cm (0.8-1 in) long. Flowers pink, 5-6.2 cm (2-2.4 in)
long, 5-6.5 cm (2-2.6 in) in diameter. Fruits juicy at first, be-
coming dry, covered with soft white wool, 2.5 cm (1 in) long.
Distribution: Arizona, New Mexico, and Texas, south in Mex-
ico throughout the Chihuahuan Desert to San Luis Potosi.

Two varieties of Echinocactus horizonthalonius are recog-
nized. Variety nicholii is restricted to the Sonoran Desert of
Arizona and northwestern Sonora, Mexico, and is listed as
endangered in the U.S. Endangered Species Act; it tends to
grow much higher, to 50 cm (20 in), and clustering occasion-
ally occurs, a result of true branching as well as seedling es-
tablishment at the base of plants. Variety horizonthalonius is
the more widespread, occurring in the Chihuahuan Desert
of both the United States and Mexico; it rarely reaches 30 cm
(12 in) in height and no clustering has been observed.

Echinocactus parryi Engelmann 1856
Emorycactus parry; (Engelmann) Doweld 1996

Plants usually solitary, globose to short cylindrical, gray-
green, 15-45 cm (5.9-18 in) high, 15-30 cm (5.9-12 in) in di-
ameter. Ribs usually 13, becoming folded somewhat with age.
Central spines usually 4, straw colored to magenta, becoming
gray with age, often curved backward, the largest 4.2-5.9 cm
(1.7-2.4 in) long. Radial spines 6—11, straight to somewhat
curved, yellowish to magenta. Flowers yellow, flushed with

magenta and a red center, 5-7 cm (2—2.8 in) in diameter.
Fruits fleshy, becoming dry and hard with age, 20-40 mm
(0.8-1.6 in) long, dehiscing by a basal pore, covered with
white wool. Distribution: Chihuahuan Desert of Chihuahua,
Mexico, in an area of about 100 square kilometers (39 square
miles) from near Juarez south toward Chihuahua city at ele-
vations of 1200-1400 m (3900-4600 ft). Britton and Rose
believed that Echinocactus parryi was merely a variant of E.
horizonthalonius, but more recent studies show that it is a dis-
tinct species, probably most closely related to E. polycephalus.

Echinocactus platyacanthus Link & otto 1827
BIZNAGA DE DULCE, BIZNAGA GIGANTE, GIANT BARREL CACTUS,

GIANT VIZNAGA, LARGE BARREL CACTUS

Echinocactus karwinskii Zuccarini 1837
Echinocactus ingens Zuccarini ex Pfeiffer 1837
Echinocactus helophorus Lemaire 1839
Echinocactus visnaga W. J. Hooker 1851
Echinocactus grandis Rose 1906
Echinocactus palmeri Rose 1909

Plants subglobose, globose, broadly columnar, to barrel
shaped, green to yellowish green, sometimes glaucous, often
very massive, 0.5-2.5 m (20-98 in) high, 40-80 cm (16-31
in) in diameter. Ribs extremely variable in number, 5 to more
than 60, vertically oriented. Spination variable with age, large,
stiff, somewhat flattened, with transverse striations, yellow-
ish to reddish, becoming blackish with age. Central spines 4,
often forming a cross, lower one often larger than the others,
somewhat curved, 5—10 cm (2-3.9 in) long. Radial spines
8-10, often in an upper and lower series, 3-4 cm (1.2-1.6 in)
long. Flowers numerous, emerging from the yellow wool at
the stem tips, opening fairly wide, yellow, 5-7 cm (2—2.8 in)
in diameter. Fruits dry at maturity, oblong, yellowish, 5-7
cm (2-2.8 in) long, with numerous thin, dry, membranous

Echinocactus horizonthalonius var. horizonthalonius; variety nicholii
illustrated on page 75 Echinocactus platyacanthus, also illustrated on page 21
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scales, wool, and hairs; perianth parts persistent. Distribu-
tion: northern and central Mexico, southern Coahuila into
Puebla. Echinocactus platyacanthus is easily recognized be-
cause of its massive size, by far the largest of all barrel cacti.
Its woolly hairs have been used as fiber for filling and weav-
ing (Chapter 2, under Other Uses of Cacti).

Echinocactus pofycephalus Engelmann & Bigelow 1856

BIZNAGA DE CHILITOS, COTTON TOP CACTUS, HAREM CACTUS,

MANY-HEADED BARREL CACTUS, WOOLLY-HEADED BARREL CACTUS

Echinocactus polycephalus [var.] xeranthemoides J. M. Coulter 1896,

E. xeranthemoides (J. M. Coulter) Rydberg 1917, Emorycactus xeran-

themoides (J. M. Coulter) Doweld 1996, Echinocactus polycephalus

subsp. xeranthemoides (J. M. Coulter) N. P. Taylor 1998

Emorycactus polycephalus (Engelmann & Bigelow) Doweld 1996

Plants almost always many-stemmed, often forming clumps
of as many as 30 stems. Stems globose to cylindrical, 30-60
cm (12-24 in) high, 10-20 cm (3.9-7.9 in) in diameter. Ribs
13-21. Spines dense, obscuring the stems, sometimes cov-
ered with fine hairs. Central spines 4, spreading irregularly,
reddish to purplish, becoming gray with age, lowest one curv-
ing slightly downward, others more or less straight, flattened,
strongly cross-striated, 6-7.5 cm (2.4-3 in) long. Radial
spines 6-8, spreading irregularly, similar to centrals, 3-4.5
cm (1.2-1.8 in) long. Flowers yellow with pink midribs, to 5
cm (2 in) long and in diameter. Fruits dry at maturity, 12-20
mm (0.5-0.8 in) long, heavily covered with white hairs. Dis-
tribution: California, Nevada, Utah, and Arizona, and north-
western Sonora, Mexico.

Spines of Echinocactus polycephalus have been used as

fishhooks and as awls in basketmaking (Chapter 2, under
Other Uses of Cacti). Two subspecies of E. polycephalus are
recognized. Subspecies polycephalus is the most widespread
and has spines covered with fine hairs, and usually occurs in
clumps of 20-30. It grows at lower elevations in the Mojave
and Sonoran Deserts, 30-750 m (100-2500 ft). Subspecies
xeranthemoides has spines that usually lack the fine hairs, and
usually grows in clumps rarely exceeding 12 stems and is
sometimes solitary. It grows at higher elevations in the Nava-
joan Desert and pinyon-juniper woodland, 1000-1500 m
(3300-4900 ft).

Echinocactus texensis Hopffer 1842
CANDY CACTUS, DEVIL'S-HEAD CACTUS, DEVIL'S PINCUSHION,

HORSE-CRIPPLER CACTUS, MANCACABALLO, MONCO CABALLO, VIZNAGA

Homalocephala texensis (Hopffer) Britton & Rose 1922

Echinocactus lindheimeri Engelmann 1845

Plants solitary, flattened globose, 12-20 cm (4.7-7.9 in) high,
to 30 cm (12 in) in diameter. Ribs 13-27. Spines dense, red-
dish, distinctly cross-striated, stout, tapering. Central spine
one, curving rigidly downward, flattened, exceeding the ra-
dials in length, 3-7.5 cm (1.2-3 in) long. Radial spines 5-7,
spreading, flattened, 2.5-5 cm (1-2 in) long. Flowers pale
pink to white, with a red center, 5-6 cm (2-2.4 in) long and in
diameter. Fruits red, fleshy at maturity, 5 cm (2 in) long,
2.5-3.8 cm (1-1.5 in) in diameter, with deciduous scales, ir-
regularly dehiscent. Distribution: sea level to 1000 m (3300 ft)
in southeastern New Mexico, southwestern Oklahoma, and
much of Texas, also to the north and east of the Sierra Madre
Oriental in Coahuila, Nuevo Leon, and Tamaulipas, Mexico.

Echinocactus polycephalus subsp. polycephalus
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Echinocereus
Some of the most diverse and popular of the smaller North
American cacti belong to the genus Echinocereus. Often char-
acterized by spectacular flowers, they are low-growing plants
of warmer areas. Their popularity has resulted in many ex-
cellent collections, including that of the Desert Botanical
Garden. Several Echinocereus study groups exist, and enthu-
siasts publish a journal, Der Echinocereenfreund.

Echinocereus (type, E. viridiflorus) was described in 1848
by George Engelmann, who derived the name from the Greek
echinos, hedgehog or sea urchin, apparently referring to the
spiny fruits, different from those of Cereus. Interestingly, En-
gelmann did not retain Echinocereus as a separate genus but,
probably influenced by the Europeans, submerged it back
into Cereus in 1849. Others accepted Echinocereus as a genus
but in some cases expanded it to include South American
genera such as Corryocactus and Haageocereus. Not until the
important work of Karl Schumann (1897-1898) did Engel-
mann's genus appear in its present form.

Some have proposed removing certain species included
in Echinocereus by Schumann. For example, Nathaniel Brit-
ton and Joseph Rose (1909,434) removed E. poselgeri as the
type of their new genus Wilcoxia. Nigel Taylor (1988) and the
International Cactaceae Systematics Group submerged Wil-
coxia back into Echinocereus. Gordon Rowley (1974a) re-
moved E. pensilis and described the genus Morangaya for it.
Molecular studies by Robert Wallace and Eric Forquer (1995)
have clearly shown that E. pensilis belongs in Echinocereus,
however, as the most basal member of the genus.

Taylor (1985) wrote an excellent monograph of Echinoce-
reus with supplementary papers (Taylor 1988,1989a, 1993,
1999). These publications serve as the basis for our scientific
understanding of the genus. Echinocereus is one of the larger
North American genera of cacti, with 60 species and one nat-
urally occurring hybrid included here. A publication reflecting
the views of some of the hobbyists is that by Wolfgang Blum,
Michael Lange, Werner Rischer, and Jurgen Rutow (1998).

Echinocereus has a suite of distinctive characters, and
though not possessed by all members of the genus, it tends to
make the group fairly well defined. They are small, often
clustering cacti with tuberous roots, glabrous epidermis,
brightly colored flowers open during the day and bursting
through the epidermis, green stigma lobes, and small, tuber-
culate seeds. Plants flower during spring and summer.

Echinocereus Engelmann 1848

Wilcoxia Britton & Rose 1909
Morangaya G. D. Rowley 1974

Subfamily Cactoideae, tribe Pachycereeae. Plants solitary or

branched, prostrate or erect, globose to cylindrical, mostly covered

with spines, 1-60 cm (0.4-24 in) high, sometimes as high as 4 m (13

ft) when clambering and supported by other vegetation; lateral shoots

often bursting through the epidermis. Roots fibrous or tuberous. Ribs

4-26, usually well formed, sometimes becoming tubercles. Areoles

borne at the tubercle tips. Spines variable. Flowers developing from

the upper edges of the areoles or bursting through the epidermis, open

during the day, small to large, funnelform, usually brightly colored;

areoles of pericarpels and floral tubes bearing spines, bristles, and

sometimes wool; stigmas usually green, sometimes white. Fruits glo-

bose to ovoid, green to red, usually spiny but sometimes falling away,

often dehiscing by vertical slits, sometimes fragrant, usually with a

juicy interior. Seeds broadly oval, tuberculate, black, 0.8-2 mm long.

Distribution: throughout the western United States, extending to

southern central Mexico.

Echinocereus adustus Engelmann 1848
Cereus adustus (Engelmann) Engelmann 1849
Echinocereus radians Engelmann 1848

Echinocereus rufispinus Engelmann 1848, Cereus rufispinus (Engel-
mann) Engelmann 1849

Echinocereus schwarzii A. B. Lau 1982, E. adustus var. schwarzii
(A. B. Lau) N. P. Taylor 1985, E. adustus subsp. schwarzii
(A. B. Lau) N. P. Taylor 1997

Echinocereus bonatzii R. C. Roemer 1995, £ pamanesiorum subsp.
bonatzii (R. C. Roemer) R. C. Roemer 1997, £ adustus subsp. bon-
atzii (R. C. Roemer) N. P.Taylor 1998

Plants usually solitary, depressed globose to short cylindrical,
to 19 cm (7.5 in) high, 5-12 cm (2-4.7 in) in diameter. Root
system fibrous. Ribs 11-16, sinuate, somewhat tubercular.
Central spines 0-5, dark brown to blackish, uppermost very
short, lowermost horizontally extended, to 3.2 cm (1.3 in)
long. Radial spines 8-20, straight to somewhat curved, white
with darker tips, to 1.8 cm (0.7 in) long, laterals longest.
Flowers borne well below the stem tips, short funnelform,

Echinocereus adustus subsp. schwarzii
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pink, 3-10 cm (1.2-3.9 in) long, 4-7 cm (1.6-2.8 in) in di-
ameter. Stigmas white or very pale green. Fruits ovoid, to 2
cm (0.8 in) long, with spines falling away, somewhat dry at
maturity, splitting vertically. Distribution: Chihuahua and
Durango, Mexico, at elevations of 1800 m (5900 ft) or more.

Three subspecies of Echinocereus adustus are recognized.
Subspecies adustus has 0-1 central spine, usually about 8 ra-
dials, and flowers only to 5 cm (2 in) in diameter; it occurs
only in Chihuahua. Subspecies bonatzii has no central spine,
16-20 radials, and flowers to 10 cm (3.9 in) long; it occurs
near Mezquital in Durango. Subspecies schwarzii has 1-5
central spines, as many as 15 radials, and flowers to 7 cm (2.8
in) in diameter; it is found only in Durango.

Echinocereus apachensis Blum & Rutow 1998

Plants many-stemmed, forming clumps with as many as 30
stems. Stems cylindrical, green, to 50 cm (20 in) long, 4-6
cm (1.6-2.4 in) in diameter. Ribs 12-18, low, with poorly de-
fined tubercles. Central spines 1-3, pointing outward, curved
or twisted, white to yellowish to brown, 1.5-10 cm (0.6-3.9
in) long. Radial spines 12-16, whitish to yellowish, spreading
or flattened against the stem surface, 0.5-1.5 cm (0.2-0.6 in)
long. Flowers borne below the stem tips, funnelform, crim-
son with darker throats and midveins, to 5 cm (2 in) long,
4-6 cm (1.6—2.4 in) in diameter. Fruits globose to ovoid,
orange, 1—2.5 cm (0.4-1 in) long and in diameter, often de-
hiscing at maturity. Distribution: central and southern Ari-
zona at elevations of 600-900 m (2000-2950 ft).

Echinocereus barthelowanus Britton & Rose 1922

Plants many-stemmed, often forming clumps to 80 cm (31
in) wide. Stems cylindrical, erect, to 30 cm (12 in) high, 3.5-5
cm (1.4-2 in) in diameter, mostly obscured by heavy spina-
tion. Ribs 8-10, somewhat tuberculate, with large areoles.
Spines pink to red when young, becoming darker, often black
with age. Central spines 5-9, stout, straight, to 7 cm (2.8 in)
long. Radial spines as many as 18,1-2 cm (0.4-0.8 in) long.
Flowers arising from near the stem tips to the bases, broadly
funnelform, lavender, to 5 cm (2 in) long, 4-6 cm (1.6-2.4
in) in diameter. Distribution: Magdalena region of Baja Ca-
lifornia Sur, Mexico, and neighboring islands. Echinocereus
barthelowanus is poorly known.

Echinocereus berlandieri (Engelmann) F. Haage 1859
Cereus berlandieri Engelmann 1856
Cereus blanckii Poselger 1853, Echinocereus blanckii (Poselger)

Palmer 1865

Plants many-stemmed, forming clumps to 1 m (3.3 ft) wide.
Stems cylindrical, tapered at the base, soft, prostrate or erect
at the tip, dark or purplish green, 5-60 cm (2-24 in) long,
1.5-3 cm (0.6-1.2 in) in diameter. Ribs 5-7, low, with poorly
defined tubercles. Central spines 1-3, stout, pointing out-
ward, yellowish to dark brown, 2.5-5 cm (1-2 in) long. Ra-
dial spines 6-9, whitish, 1-2.5 cm (0.4-1 in) long. Flowers
borne below the stem tips, broadly funnelform, pink to red-
dish purple, 7-8 cm (2.8-3.1 in) long, to 7 cm (2.8 in) in di-
ameter. Fruits ovoid, green, 2-2.5 cm (0.8-1 in) long, with
spines falling away. Distribution: south Texas and neighbor-
ing Nuevo Leon and Tamaulipas, Mexico, from sea level to
600 m (2000 ft).

Echinocereus bonkerae Thornber & Bonker 1932
BONKER HEDGEHOG

Echinocereus fendleri var. bonkerae (Thornber & Bonker) L. D. Benson
1944, E. fasciculatus var. bonkerae (Thornber & Bonker) L. D. Ben-
son 1969, E. fasciculatus subsp. bonkerae (Thornber & Bonker) N. P.
Taylor 1997

Plants occurring in loose clumps of 5-15 stems. Stems cylin-
drical to elongate, green, 12-20 cm (4.7-7.9 in) long, 4-7.5
cm (1.6-3 in) in diameter, with spines not obscuring the
stems. Ribs 11-16, not distinctly tuberculate. Central spine
one, erect, rigid, stout, white or pale gray, with dark tip, 6-7.5
mm (0.2-0.3 in) long. Radial spines 11-14, whitish or gray-
ish, spreading, straight, 12-20 mm (0.5-0.8 in) long. Flowers
borne on the upper half of the stems, broadly funnelform,
magenta to reddish purple, 5-6.2 cm (2-2.4 in) long and in
diameter. Fruits globose, green, becoming red, fleshy. Distri-
bution: desert grassland of Arizona and, probably, adjacent
Sonora, Mexico.

Echinocereus
bonkerae
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Echinocereus boyce-thompsonii Orcutt 1926
BOYCE-THOMPSON HEDGEHOG

Echinocereus fasciculaws var. boyce-thompsonii (Orcutt) L. D. Benson
1969, £ fasciculatus subsp. boyce-thompsonii (Orcutt) N. P. Taylor
1997

Plants occurring in loose clumps of 3-12 stems. Stems cylin-
drical to elongate, green, 10-25 cm (3.9-9.8 in) long, 4-7.5
cm (1.6-3 in) in diameter, with spines not obscuring the
stems. Ribs 12-18, sometimes more, not distinctly tuber-
culate. Central spines 3, slender, deflexed, flexible, light col-
ored, yellow, or straw colored, with dark or light brown tips,
straight, 2.5-7.5 cm (1-3 in) long, lowermost one about 5
cm (2 in) long. Radial spines 10-14, whitish or grayish, spread-
ing, straight, 1.2-2 cm (0.5-0.8 in) long. Flowers borne on
the upper half of the stems, broadly funnelform, magenta to
reddish purple, 5-6.2 cm (2-2.4 in) long and in diameter.
Fruits globose, green, becoming red, fleshy. Distribution:
Sonoran Desert of central Arizona.

Echinocereus brandegeei (]. M. Coulter) K. Schumann 1897
CASA DE RATAS, PITAYITA, STRAWBERRY CACTUS

Cereus brandegeei J. M. Coulter 1896

Cereus mamillatus Engelmann 1896, Echinocereus mamillatus (Engel-

mann) Britton & Rose 1922

Plants many-stemmed, forming loose clumps to 2 m (6.6 ft)
wide. Stems cylindrical, basally prostrate but erect at the tips,
variable in size but to 1 m (3.3 ft) high and 6 cm (2.4 in) or
more in diameter, light green, covered with spines. Ribs 8-10,
formed from well-defined, strongly angled tubercles. Spines
varying in color from white to black. Central spines 4, form-

Echinocereus
brandegeei

ing a cross, flattened, strongly angled, stiff, swordlike, 3-13
cm (1.2-5.1 in) long. Radial spines 10-18, stiff, round, to 2 cm
(0.8 in) long. Flowers borne from the stem tips to the bases,
broadly funnelform, pale purplish lavender to pale pink, with
bright red throats, 5.5-9.5 cm (2.2-3.7 in) long, 4-8.3 cm
(1.6-3.3 in) in diameter. Fruits globose, red. Distribution:
Baja California Peninsula, Mexico, and some of the islands in
the Gulf of California.

Echinocereus bristolii W. T. Marshall 1938

Plants solitary at first, later forming clumps of as many as 30
stems. Stems cylindrical, tapered toward the tips, light green,
to 20 cm (7.9 in) long and 5 cm (2 in) in diameter. Ribs 15-
19, low, acute, somewhat tuberculate. Spines whitish with
dark tips. Central spines usually 3, lower ones longest, to 10
mm (0.4 in). Radial spines 22-24, lying against the surface, to
10 mm (0.4 in) long. Flowers borne near the stem tips, fun-
nelform, pink, 3.8-8.5 cm (1.5-3.3 in) long, 5.5-10.5 cm
(2.2-4.2 in) in diameter. Fruits subglobose, brownish, open-
ing at the tip. Distribution: Sonora, Mexico.

Echinocereus chisoensis W. T. Marshall 1940
CHISOS HEDGEHOG CACTUS, CHISOS MOUNTAIN HEDGEHOG CACTUS

Echinocereus fobeanus Oehme 1940, E. chisoensis var.fobeanus
(Oehme) N. P. Taylor 1985

Echinocereus metornii G. Frank 1990, £ fobeanus subsp. metornii

(G. Frank) Blum & Lange 1998

Plants solitary or branched. Stems cylindrical, tapering to-
ward the tips, gray-green to blue-green, 5-25 cm (2—9.8 in)
high, 3-5 cm (1.2-2 in) in diameter, spines not obscuring the
stems. Roots sometimes thickened. Ribs 10-16, somewhat
spiraled, strongly tuberculate, bearing distinctly woolly are-
oles. Central spines 1-6, very slender, brownish, to 1.7 cm
(0.7 in) long, lowermost one longest and erect, others as-
cending and diverging. Radial spines 11-16, whitish to gray-
ish, tending to diverge, uppermost ones tiny, lowermost
longest, to 1.2-2 cm (0.5-0.8 in). Flowers borne near the
stem tips and below, funnelform, light pinkish magenta with
white throats, 6-9.5 cm (2.4-3.7 in) long, 5-12 cm (2-4.7
in) in diameter. Fruits club shaped, to 3.5 cm (1.4 in) long,
reddish, woolly, bristly, splitting open. Distribution: west
Texas, south into Coahuila and Durango, Mexico.

Two varieties of Echinocereus chisoensis are recognized.
Variety chisoensis tends to have stems that are not annually
constricted, and flowers 6 cm (2.4 in) long with the bases of
the inner perianth parts deep red; it occurs at elevations
below 1000 m (3300 ft) in the Big Bend region of Texas and
is listed as threatened in the U.S. Endangered Species Act. Va-
riety fobeanus has stems that are often constricted into an-
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nual sections, and flowers may be as long as 9.5 cm (3.7 in)
with the bases of the inner perianth parts pale green or light
brown; it occurs at elevations above 1000 m (3300 ft) in
Coahuila and Durango.

Echinocereus cinerascens (A. P. de Candolle) Lemaire 1868
Cereus cinerascens A. P. de Candolle 1828
Cereus ehrenbergii Pfeiffer 1840, Echinocereus ehrenbergii (Pfeiffer)

Rumpler 1885, E. pentalophus var. ehrenbergii (Pfeiffer) Bravo 1974,
E. cinerascens subsp. ehrenbergii (Pfeiffer) Blum & Rutow 1998

Echinocactus chlorophthalmus W. J. Hooker 1848, £ chlorophthalmus
(W. J. Hooker) Britton & Rose 1913

Echinocereus glycimorphus Rumpler 1886

Echinocereus tulensis Bravo 1973, £ cinerascens var. tulensis (Bravo)
N. P. Taylor 1988, £ cinerascens subsp. tulensis (Bravo) N. P. Taylor
1997

Echinocereus cinerascens var. septentrionalis N. P. Taylor 1988, £ cin-

erascens subsp.septentrionalis (N. P. Taylor) N. P. Taylor 1997

Plants many-stemmed, usually forming mounds of prostrate
to erect stems. Stems cylindrical, bright green, to 30 cm (12
in) long, 1.5-12 cm (0.6-4.7 in) in diameter. Ribs 5-12, usu-
ally with well-developed tubercles, other times nearly smooth.
Central spines 1-6, erect to divergent, sometimes forming a
cross, pinkish or orange, becoming brown or even white, to
4.5 cm (1.8 in) long. Radial spines 6-10, round, yellowish to
whitish, 1-3.5 cm (0.4-1.4 in) long. Flowers usually arising
well below the stem tips, broadly funnelform, pinkish ma-
genta with white or very pale throats, 7-10 cm (2.8-3.9 in)
long, 6-12 cm (2.4-4.7 in) in diameter. Fruits spiny, green,
with a strawberry taste. Distribution: central Mexico in the
Federal District and Mexico, Hidalgo, Queretaro, Guanaju-
ato, Zacatecas, and San Luis Potosi.

Three subspecies of Echinocereus cinerascens are recog-
nized. Subspecies cinerascens has stems 4-12 cm (1.6-4.7 in)
in diameter with 6-12 ribs; it occurs above 2000 m (6600 ft)
throughout the range of the species. Subspecies septentrion-
alis has stems about 6 cm (2.4 in) in diameter with 6-8 ribs;
it occurs in the plateau region of northern central Mexico in
San Luis Potosi and adjacent Zacatecas above 1200 m (3900
ft). Variety tulensis has stems 4-6 cm (1.6-2.4 in) in diame-
ter with 4—7 ribs; it occurs in southwestern Tamaulipas and
adjacent San Luis Potosi below 1200 m (3900 ft).

Echinocereus coccineus Engelmann 1848

ARIZONA HEDGEHOG, CALIFORNIA HEDGEHOG, CREAM-FLOWERED
HEDGEHOG, GOLDEN RAINBOW HEDGEHOG, MEXICAN CLARET-CUP

CACTUS, WHITE-SPINED CLARET-CUP CACTUS

Mammillaria aggregate Engelmann ex B. D. Jackson 1848, Cereus
aggregata (Engelmann ex B. D. Jackson) J. M. Coulter 1896, Echino-
cereus aggregatus (Engelmann ex B. D. Jackson) Rydberg 1906,

Echinocereus cinerascens subsp. cinerascens, also illustrated on page 22

Echinocereus bristolii Echinocereus chisoensis var. chisoensis
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Coryphantha aggregata (Engelmann ex B. D. Jackson) Britton &

Rose 1923, Escobar/a aggregata (Engelmann ex B. D. Jackson) Bux-

baum 1951, Echinocereus coccineus subsp. aggregatus (Engel-

mann ex B. D. Jackson) Blum et al. 1998

Cereus hexaedrus Engelmann & Bigelow 1856, Echinocereus hexae-

drus (Engelmann & Bigelow) Rumpler 1886

Cereus paucispinus Engelmann 1856, Echinocereus triglochidiatus

var. paucispinus (Engelmann) W. T. Marshall 1941, E. coccineus var.

paucispinus (Engelmann) D. J. Ferguson 1989, E. coccineus subsp.

paucispinus (Engelmann) Blum et al. 1998

Echinocereus roemeri F. Haage 1859, E. coccineus subsp. roemeri

(F. Haage) Blum et al. 1998

Echinocereus krausei Rumpler 1886

Ecninocereus Kunzei Gurke 1907
?Ecninocereus neomexicanus Standley 1908

Echinocereus rosei Wooten & Standley 1915, E. coccineus subsp. rosei

(Wooten & Standley) Blum et al. 1998

Echinocereus arizonicus Rose ex Orcutt 1926, E. triglochidiatus var. ari-

zonicus (Rose ex Orcutt) L. D. Benson 1969, E. coccineus var. arizon-

icus (Rose ex Orcutt) D. J. Ferguson 1989

Echinocereus canyonensis Clover & Jotter 1941

Echinocereus decumbens Clover & Jotter 1941, E. engelmannii subsp.

decumbens (Clover & Jotter) Blum & Lange 1998

Echinocereus matudae Bravo 1961, E. arizonicus subsp. matudae

(Bravo) Rutow 1994

Echinocereus triglochidiatus var. gurneyi L. D. Benson 1969, E. coccin-

eus var.gurneyi (L. D. Benson) K. D. Heil & Brack 1988

Echinocereus triglochidiatus var. toroweapensis P. C. Fischer 1991,

E. toroweapensis (P. C. Fischer) Fursch 1993

Echinocereus arizonicus subsp. nigrihorridispinus Blum & Rutow 1998

Plants usually branched and forming mounds of few to many
stems, to 1 m (3.3 ft) in diameter. Stems ovoid to cylindrical,
light green, to 40 cm (16 in) long, 2.5-5 cm (1-2 in) in diam-
eter. Ribs 5-12, often forming tubercles. Spines difficult to
distinguish as centrals and radials, yellow to blackish. Central
spines 0-4, angular in cross section, the main one often flat-
tened, to 7 cm (2.8 in) long. Radial spines 5-20, round in
cross section. Flowers borne below the stem tips, sometimes
unisexual (plants dioecious), broadly funnelform, orange-
red, 3-10 cm (1.2-3.9 in) long, 2.5-8 cm (1-3.1 in) in diam-
eter. Fruits globose, becoming red, with spines falling away.
Distribution: Colorado, Arizona, New Mexico, and west
Texas, south into Sonora, Coahuila, and Chihuahua, Mexico.

Echinocereus coccineus is used medicinally (Chapter 2,
under Cacti as Medicine). Variety arizonicus (as E. triglochi-
diatus var. arizonicus) is listed as endangered in the U.S. En-
dangered Species Act though it seems uncertain whether the
variety should be recognized taxonomically. Echinocereus
coccineus is closely related to and easily confused with E. tri-
glochidiatus, and there are many cases of hybridization be-
tween the species.

Echinocereus dasyacanthus Engelmann 1848
GOLDEN RAINBOW HEDGEHOG CACTUS, TEXAS RAINBOW CACTUS,

TEXAS RAINBOW HEDGEHOG, YELLOW-FLOWERED PITAYA

Cereus dasyacanthus (Engelmann) Engelmann 1859

Cereus ctenoides Engelmann 1859, Echinocereus ctenoides (Engel-

mann) Rumpler 1886, E. pectinatus subsp. ctenoides (Engelmann)

G. Frank 1991

Echinocereus hildmannii Arendt 1892

Echinocereus steereae Clover 1938

Echinocereus dasyacanthus var. rectispinus Trocha & Fethke 1991, E.

dasyacanthus subsp. rectispinus (Trocha & Fethke) Blum et al. 1998

Plants usually solitary. Stems mostly cylindrical and tapering
toward the tips, to 35 cm (14 in) high and 13 cm (5.1 in) in
diameter, covered with spines. Ribs 12-21, making low tu-
bercles. Spines yellow to pinkish to dark brown, often indis-
tinguishable as radials or centrals. Central spines 2-5 or
many, erect or diverging, 2-25 mm (to 1 in) long. Radial
spines 12-25, interlaced with those of adjoining areoles, di-
verging, 5-15 mm (0.2-0.6 in) long. Flowers often arising
from the sides of the stems, most commonly yellow but at
times whitish, orange, pink, or purple, 5-15 cm (2-5.9 in)
in diameter. Fruits usually globose, fleshy, green to purple,
with deciduous spines. Distribution: Arizona, New Mexico,
and west Texas, and adjacent Sonora, Chihuahua, and Coa-
huila, Mexico. Echinocereus dasyacanthus has often been in-
cluded in E. pectinatus, to which it is closely related.

Echinocereus engelmannii (Parry ex Engelmann) Lemaire
1868

CALICO CACTUS, DAGGER-SPINE HEDGEHOG, ENGELMANN'S
HEDGEHOG, HOWE HEDGEHOG, INDIAN STRAWBERRY CACTUS,
MUNZ'S HEDGEHOG CACTUS, NEEDLE-SPINE HEDGEHOG,
PURPLE-SPINED HEDGEHOG CACTUS, STRAWBERRY HEDGEHOG,
VARIED-SPINE HEDGEHOG

Cereus engelmannii Parry ex Engelmann 1852

Cereus engelmannii var. chrysocentrus Engelmann & Bigelow 1856,

Echinocereus engelmannii var. chrysocentrus (Engelmann &

Bigelow) Rumpler 1885

Cereus engelmannii var. variegatus Engelmann & Bigelow 1856, Echi-

nocereus engelmannii var. variegatus (Engelmann & Bigelow) Rum-

pier 1885

Cereus munzii Parish 1926, Echinocereus munzii (Parish) L D. Benson

1941, E. engelmannii var. munzii (Parish) P. Pierce & Fosberg 1933

Echinocereus engelmannii var. acicularis L D. Benson 1969

Echinocereus engelmannii var. armatus L. D. Benson 1969

Echinocereus engelmannii var. purpureus L. D. Benson 1969

Echinocereus engelmannii var. howei L. D. Benson 1974

Plants with 3-60 stems arising near the base, forming open
or compact clumps to nearly 1 m (3.3 ft) wide. Stems cylin-
drical, green, mostly erect, 5-60 cm (2-24 in) high, 3.8-8.7
cm (1.5-3.4 in) in diameter, obscured by heavy spination.
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Ribs 10-13, not clearly tuberculate. Spines extremely vari-
able in color and size. Central spines 2-7, angular, stout to
flexible, straight to twisted, usually diverging, to 7 cm (2.8
in) long. Radial spines 6—14, pressed closely to the surface, to
2 cm (0.8 in) long. Flowers borne on the upper half of the
stem, short funnelform, purplish red to magenta to laven-
der. Stigmas deep green, to 9 cm (3.5 in) long and in diame-
ter. Fruits red, juicy, edible, to 3 cm (1.2 in) long, with decid-
uous areoles. Distribution: occurring widely in the south-
western United States and northwestern Mexico, including
Baja California, from sea level to 2400 m (7900 ft).

Fruits of Echinocereus engelmannii are eaten (Chapter 2,
under Cacti as Food). Benson (1982) recognized nine varie-
ties of E. engelmannii, as did Taylor (1985). Variety nicholii is
now recognized as a separate species, E. nicholii. Taylor (1993)
later commented, however, that the other varieties may not
be worthy of formal taxonomic recognition: engelmannii,
California, Nevada, and Arizona, and Baja California and
Sonora, Mexico; acicularis, California, Arizona, Baja Cali-
fornia, and Sonora; armatus, California and Nevada; chryso-
centrus, California, Nevada, Arizona, and Utah; howei, Cali-
fornia and Nevada; munzii, California and Baja California;
purpureus, Utah; and variegatus, Arizona and Utah.

Echinocereus enneacanthus Engelmann 1848
ALICOCHE, BANANA CACTUS, COB CACTUS, GREEN STRAWBERRY
HEDGEHOG CACTUS, PITAYA, PROSTRATE HEDGEHOG CACTUS, PURPLE
PITAYA, STRAWBERRY CACTUS, STRAWBERRY HEDGEHOG CACTUS

Cereus dubius Engelmann 1856, Echinocereus dubius (Engelmann)

Rumpler 1885, E. enneacanthus var. dubius (Engelmann) L. D. Ben-

son 1969

Echinocereus uspenskii F. Haage 1897

Echinocereus merkeri Hildmann ex K. Schumann 1898

Echinocereus sarissophorus Britton & Rose 1922

Echinocereus enneacanthus f. brevispinus W. O. Moore 1967, E. en-

neacanthusvar. brevispinus (W. O. Moore) L D. Benson 1969, £ en-

neacanthus subsp. brevispinus (W. 0. Moore) N. P. Taylor 1997

Plants forming low clumps of 30-200 stems. Stems cylindri-
cal, decumbent except at the tips, to 2 m (6.6 ft) long, 3.5-15
cm (1.4-5.9 in) in diameter, dull to pale green. Ribs 7—10, not
clearly tuberculate. Central spines 1-4, straight or curved,
round to flattened, angled or grooved, yellowish to brownish
or bluish, to 8 cm (3.1 in) long. Radial spines 6-13, whitish to
brownish, straight, to 4 cm (1.6 in) long. Flowers arising
below the stem tip, funnelform, magenta with darker throats,
to 8 cm (3.1 in) long, 8-12 cm (3.1-4.7 in) in diameter. Fruits
globose to ovoid, with pink flesh and a strawberry taste. Dis-
tribution: Texas, New Mexico, and northern Mexico.

Two subspecies of Echinocereus enneacanthus are recog-
nized. Subspecies enneacanthus has stems 5—15 cm (2—5.9

in) in diameter, central spines that are long and divergent,
and curved radials to 4 cm (1.6 in) long; it occurs widely
throughout the range of the species, usually above an eleva-
tion of 600 m (2000 ft). Subspecies brevispinus has smaller
stems, usually 5 cm (2 in) or less in diameter, erect and straight
central spines, and radials usually less than 1.5 cm (0.6 in)
long; it occurs in New Mexico, south Texas, and northern
Mexico from sea level to 900 m (2950 ft).

Echinocereus
dasyacanthus

Echinocereus engelmannii
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Echinocereus fasciculatus (Engelmann ex B. D. Jackson)
L. D. Benson 1969

BUNDLE HEDGEHOG, PITAHAYITA, ROBUST HEDGEHOG, SHORT-SPINED

STRAWBERRY CACTUS, STRAWBERRY HEDGEHOG

Mammillaria fasciculata Engelmann ex B. D. Jackson 1895, not Britton

& Rose 1923 (see M. thornberi), Echinocereus engelmannii subsp.
fasciculatus (Engelmann ex B. D. Jackson) Blum et al. 1998

Echinocereus abbeae S. H. Parsons 1937

Plants occurring in loose clumps of 5-20 stems. Stems cylin-
drical to elongate, green, 16-45 cm (6.3-18 in) long, 4-7.5
cm (1.6-3 in) in diameter, with spines not obscuring the
stems. Ribs 8-18, not distinctly tuberculate. Central spines
2-4, one prominent, light colored with dark tips, straight, 2.5-
7.5 cm (1-3 in) long. Radial spines 11-13, whitish or grayish,
spreading, straight, 1.2-2 cm (0.5-0.8 in) long. Flowers borne
on the upper half of the stems, broadly funnelform, magenta
to reddish purple, 5-6.2 cm (2-2.4 in) long and in diameter.
Fruits globose, green, becoming red, fleshy. Distribution: Ari-
zona and New Mexico, and adjacent Sonora, Mexico.

Echinocereus fendleri (Engelmann) F. Seitz 1870
FENDLER'S HEDGEHOG CACTUS, FENDLER NEEDLE-SPINE HEDGEHOG,
KUENZLER HEDGEHOG, KUENZLER'S CACTUS
Cereus fendleri Engelmann 1849

Echinocereus hempelii Fobe 1897, £ fendleri subsp. hempelii (Fobe)
Blum 1998

Echinocereus rectispinus Peebles 1938, E. fendleri var. rectispinus

(Peebles) L. D. Benson 1944, E. fendleri subsp. rectispinus (Pee-
bles) N. P. Taylor 1997

Echinocereus Kuenzleri Castetter, P. Pierce & F. H. Schwerin 1976, E.

fendleri var. kuenzleri (Castetter, P. Pierce & F. H. Schwerin) L. D.

Benson 1982

Plants usually solitary but sometimes forming loose clumps
with as many as 10 stems. Stems flabby, ovoid to short cylin-
drical, green, 7.5-25 cm (3-9.8 in) long, 3.8-6.2 cm (1.5-2.4
in) in diameter, with the spines not obscuring the stems. Ribs
8-10, not forming tubercles. Central spine 0-1, dark, be-
coming lighter with age, straight or curving slightly, rigid,
1.2-3.8 cm (0.5-1.5 in) long. Radial spines 5-9, light col-
ored, spreading, straight, 0.9-1.2 cm (0.4-0.5 in) long. Flow-
ers arising in the upper half of the stems, funnelform, ma-
genta, 5-6.2 cm (2-2.4 in) long and in diameter. Fruits
globose, green, becoming red, fleshy, edible. Distribution:
Arizona, New Mexico, Colorado, and Texas, and adjacent
Chihuahua and Sonora, Mexico.

Fruits of Echinocereus fendleri are used by the Hopi in dif-
ferent ways as food (Chapter 2, under Cacti as Food). Three
subspecies of E. fendleri are recognized. Subspecies fendleri is
usually solitary or with 1-3 stems and one curved central
spine; it occurs at elevations above 1800 m (5900 ft). Sub-
species hempelii has no central spines and occurs in Mexico.
Subspecies rectispinus may have as many as 10 stems, and 0-1
straight central spine; it usually occurs below 1650 m (5400
ft). Echinocereus fendleri var. kuenzleri is listed as endangered
in the U.S. Endangered Species Act though it seems uncertain
whether the variety should be recognized taxonomically.

Echinocereus fasciculatus Echinocereus fendleri subsp. rectispinus



Echinocereus ferreirianus H. E. Gates 1953
HEDGEHOG CACTUS, LINDSAY'S CACTUS,
LINDSAY'S HEDGEHOG CACTUS
Echinocereus lindsayi J. Meyran 1975, £ ferreirianus var. lindsayi

(J. Meyran) N. P. Taylor 1985, £ ferreirianus subsp. lindsayi
(J. Meyran) N. P. Taylor 1997

Plants solitary to branched, sometimes forming clumps with
several stems. Stems globose to cylindrical, green to gray-
green, with the spines nearly obscuring the stems, to 40 cm
(16 in) high, 4-10 cm (1.6-3.9 in) in diameter. Central spines
4-7, round, often curved, red, becoming dark or gray, 1.5-10
cm (0.6-3.9 in) long. Radial spines 8-14, whitish, 0.8-4.5 cm
(0.3-1.8 in) long. Flowers arising near the stem tips, funnel-
form, pale to deep or purplish pink, with dark orange to red
throats, 6-10 cm (2.4-3.9 in) long, 4-9.5 cm (1.6-3.7 in) in
diameter. Distribution: Baja California Peninsula, Mexico.

Two subspecies of Echinocereus ferreirianus are recog-
nized. Subspecies ferreirianus has stems 30-40 cm (12-16
in) high and about 8 cm (3.1 in) in diameter, and almost al-
ways 4 central spines. It is found in the eastern part of central
Baja California and adjacent islands in the Gulf of California.
Subspecies lindsayi tends to have solitary stems no more than
13 cm (5.1 in) high and 10 cm (3.9 in) in diameter, and 4-7
central spines. It is known from only a very restricted area
south of Catavina in central Baja California and is listed, also
as a variety, in Appendix I of CITES because of extensive ille-
gal collecting. Subspecies lindsayi was believed to be extinct
in the wild but another population was found at some dis-
tance from the type locality.

Echinocereus freudenbergeri G. Frank 1981
Echinocereus delaetii var. freudenbergeri (G. Frank) N. P. Taylor 1985,

E. longisetus subsp. freudenbergeri (G. Frank) Blum 1998

Plants solitary to clustering. Stems cylindrical, green, to 15
cm (5.9 in) high, 4-6 cm (1.6-2.4 in) in diameter. Ribs 14-
18. Spines not readily differentiated as centrals and radials,
20-25, whitish to gray-brown to brown, to 2.5 cm (1 in)
long. Flowers purplish rose to magenta, 6-8 cm (2.4-3.1 in)
in diameter. Fruits ovate, carmine red, 20-25 mm (0.8-1 in)
long, 15-20 mm (0.6-0.8 in) in diameter. Distribution: be-
tween Cuatrocienegas and Torreon, Coahuila, Mexico.

Echinocereus grandis Britton & Rose 1922

Plants solitary or occasionally branched with as many as 15
stems. Stems cylindrical, to 50 cm (20 in) high and 12 cm
(4.7 in) in diameter. Ribs 18-25. Central spines 8-12, erect,
dull white to cream, 3-6 mm (to 0.2 in) long. Radial spines
15-25, pressed next to the surface, white to cream, 5-10 mm
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(0.2-0.4 in) long. Flowers borne near the stem tips, narrowly
funnelform, white to pale yellow or pale pink, 5-7 cm (2-2.8
in) long, 5-8 cm (2-3.1 in) in diameter. Distribution: three
islands in the Sea of Cortez, Baja California, Mexico.

Echinocereus klapperi Blum 1998

Plants branched, forming clumps often with more than 100
stems. Roots fibrous. Stems cylindrical, green, to 8 cm (3.1
in) high and 3 cm (1.2 in) in diameter. Ribs 9-10, low. Cen-
tral spines 3-4, round, straight, projecting or spreading,
cream to yellow, becoming gray, 1-2.5 cm (0.4-1 in) long.
Radial spines 12-15, needle-like, straight, spreading or flat-
tened against the stem surface, cream to yellow, becoming
gray, 0.5-1.5 cm (0.2-0.6 in) long. Flowers short tubular,
reddish with pale throats, 5-7 cm (2-2.8 in) long, 3.5-5 cm
(1.4-2 in) in diameter. Fruits oval, greenish brown, dehiscing
at maturity, 8-12 mm (0.3-0.5 in) long, 9-11 mm (0.4 in) in
diameter. Distribution: El Novillo, Sonora, Mexico.

Echinocereus knippelianus Liebner 1895
PEYOTE VERDE

Echinocereus knippelianus var. kruegeri Glass & R. Foster 1978, £
knippelianus subsp. kruegeri Glass 1998

Echinocereus knippelianus var. reyesii A. B. Lau 1980, £ knippelianus
subsp. reyesii (A. B. Lau) Blum & Lange 1998

Plants solitary or branched, often forming clumps of as
many as 50 stems, rarely rising above ground level. Stems
subglobose to globose, green to almost blackish green, soft,
3-8 cm (1.2-3.1 in) in diameter. Ribs 5-7, low and broad.

Echinocereus
ferreirianus subsp.
ferreirianus
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Spines 0-4, extremely variable in size, straight or twisted,
light yellow, to 1.5-6 cm (0.6-2.4 in) long. Flowers borne
near the tips or on the sides of the stems, short funnelform,
pink to purplish to white, 2.5-4 cm (1-1.6 in) long, 4-6.5
cm (1.6-2.6 in) in diameter. Fruits small, globose, purple,
with one or more spines and some wool, dehiscing vertically.
Distribution: open grassy areas in Coahuila and Nuevo Leon,
Mexico, at elevations above 2200 m (7200 ft). Charles Glass
recognized two subspecies of Echinocereus knippelianus, but
Taylor (1998) believes the variation patterns are inadequately
understood to do so. Blum et al. (1998) recognized a third
subspecies but it does not appear to be justified.

Echinocereus laui G. Frank 1978

Plants branching basally to form clumps of as many as 20
heads with spines obscuring the stems. Stems cylindrical, to
10 cm (3.9 in) long and 4 cm (1.6 in) in diameter. Ribs 14-16,
low, finely tuberculate. Central spines 4, reddish brown, erect
or divergent, to 30 mm (1.2 in) long. Radial spines 18-21,
bristle-like, white, 5-10 mm (0.2-0.4 in) long. Flowers borne
near the stem tips, narrow funnelform, pink, 3-6.2 cm (1.2-
2.4 in) long, 4-7.2 cm (1.6-2.8 in) in diameter. Fruits round,
brownish green, with wool and thin brown spines. Distribu-
tion: oak woodland on the western side of the Sierra Madre
Occidental in eastern Sonora, Mexico.

Echinocereus ledingii Peebles 1936
LEDING'S HEDGEHOG CACTUS

Plants forming clumps of 4-10 stems with spines obscuring
the stems. Stems ovoid to cylindrical, sometimes, becoming
elongate, green, 2.5-5 cm (1-2 in) long, 6-7.5 cm (2.4-3 in)
in diameter. Ribs 12-14, not tuberculate. Central spines 1-4,
the main one strongly curved downward, stout, yellowish,
becoming blackish, round, 2-2.5 cm (0.8-1 in) long. Radial
spines 9-11, spreading, yellowish, 1.2-1.5 cm (0.5-0.6 in)
long. Flowers borne near the stem tips or along the sides,
broadly funnelform, magenta to rose purple, 5-6 cm (2-2.4
in) long and in diameter. Fruits globose, green, becoming
red, fleshy, edible. Distribution: southeastern Arizona.

Echinocereus leucanthus N. P. Taylor 1985
Wilcoxia albiflora Backeberg 1952

Plants usually branched near their bases, supported by
neighboring vegetation. Roots large, tuberous. Stems cylin-
drical, tapering basally, light to dark green, very slender, to 30
cm (12 in) high, 0.3-0.6 cm (to 0.2 in) in diameter. Ribs 8,

Echinocereus knippelianus Echinocereus leucanthus, photograph by Jean-Marie Solichon
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very low. Central spines 2-3, sometimes more, blackish, less
than 1 mm long. Radial spines 9-18, white, 1 mm long. Flow-
ers borne terminally or near the stem tips, funnelform, white,
2-4 cm (0.8-1.6 in) long, to 4 cm (1.6 in) in diameter. Fruits
ovoid, olive green, sweet smelling. Distribution: low eleva-
tions in Sonora and Sinaloa, Mexico.

Echinocereus longisetus (Engelmann) Lemaire 1868
Cereus longisetus Engelmann 1856

Cephalocereus delaetii Gurke 1909, Echinocereus delaetii (Gurke)

Gurke 1909, E. longisetus var. delaetii (Gurke) N. P. Taylor 1988,

E. longisetus subsp.delaetii (Gurke) N. P. Taylor 1997

Plants branching basally forming large clumps to 1 m (3.3
ft) wide. Stems more or less erect, cylindrical, 30-50 cm (12-
20 in) long, 5-8 cm (2-3.1 in) in diameter. Ribs 11-24, low,
tuberculate. Central spines 4-9, whitish to brownish, bris-
tle- to hairlike, straight or curled, directed downward, 1-10
cm (0.4-3.9 in) long. Radial spines 15-20, white, 1-2 cm
(0.4-0.8 in) long. Flowers not borne near the stem tips and
sometimes nearly basal, funnelform, pinkish purple, 5-7 cm
(2-2.8 in) long, 6-7 cm (2.4-2.8 in) in diameter. Fruits poor-
ly known. Distribution: Coahuila and Nuevo Leon, Mexico.

Two subspecies of Echinocereus longisetus are recognized.
Subspecies longisetus typically has stems less than 8 cm (3.1
in) in diameter, 17 or fewer ribs, and straight central spines;
it occurs in northern central Coahuila and western central
Nuevo Leon. Subspecies delaetii has stems to 8 cm (3.1 in) in
diameter, 17-24 ribs, and central spines that are hairlike and
often curled; it occurs in southern Coahuila above 1800 m
(5900ft).

Echinocereus mapimiensis E. F. Anderson, W. Hodgson &
P. Quirk 1998

Plants commonly forming loose clusters, branching basally, to
25 cm (9.8 in) wide, not obscured by spines. Stems cylindrical,
soft, blue-green, mostly erect but sometimes drooping with
age, 4-30 cm (1.6-12 in) high, 1.5-3.5 cm (0.6-1.4 in) in di-
ameter. Ribs usually 6, obtuse, forming low tubercles. Areoles
round, white. Spines not readily differentiated as centrals and
radials, straight, needle-like, blackish or deep red, becoming
gray or whitish with age. Central spines 2-4, diverging, 15-22
mm (0.6-0.9 in) long. Radial spines 4-8, diverging, 9-18 mm
(0.4-0.7 in) long. Flowers funnelform, brownish magenta
with cream margins, 3-4.5 cm (1.1-1.8 in) long, 1.7-4 cm
(0.7-1.6 in) in diameter. Fruits globose to ovoid, green, 15-21
mm (0.6-0.8 in) long, 12-15 mm (0.5- 0.6 in) in diameter.
Distribution: Bolson de Mapimi, Coahuila, Mexico.

Echinocereus maritimus (M. E. Jones) K. Schumann 1897
Cereus maritimus M. E. Jones 1883

Echinocereus hancockii E. Y. Dawson 1949, £ maritimus var. hancockii

(E. Y. Dawson) N. P. Taylor 1985, E. maritimus subsp. hancockii

(E. Y. Dawson) Blum & Lange 1998

Plants much branched, forming clumps to 40 cm (16 in)
high and 2 m (6.6 ft) wide with as many as 300 stems. Stems
cylindrical, light to dark green, 5-30 cm (2-12 in) high, 3-7
cm (1.2-2.8 in) in diameter. Ribs 8-10, acute. Spines bright
red, becoming dirty yellow or gray. Central or upper spines
7-10, strongly flattened and angled, erect, 3-6 cm (1.2-2.4
in) long. Radial or lower spines 7-10, 1.5-2.5 cm (0.6-1 in)

Echinocereus mapimiensis

Echinocereus maritimus subsp. maritimus
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long. Flowers arising below the stem tips, funnelform, bright
yellow, to 6 cm (2.4 in) long and in diameter. Fruits globose,
green, becoming red, spiny. Distribution: western coast of
Baja California, Mexico, and adjacent islands.

Some recognize two subspecies of Echinocereus maritimus.
Subspecies hancockii is much larger than subspecies mar-
itimus, has stems 5.5-7 cm (2.2-2.8 in) in diameter, and oc-
curs in smaller clumps with as many as 30 stems.

Echinocereus mojavensis (Engelmann & Bigelow) Rumpler
1886

MOJAVE HEDGEHOG

Cereus mojavensis Engelmann & Bigelow 1856, E. triglochidianus var.
mojavensis (Engelmann & Bigelow) L. D. Benson 1944, E. coccineus
subsp. mojavensis (Engelmann & Bigelow) N. P. Taylor 1997, E. tri-
glochidianus subsp. mojavensis (Engelmann & Bigelow) Blum &
Lange 1998

Plants commonly forming mounds or large clumps with as
many as 500 stems. Stems globose to oblong, pale green, 5-
20 cm (2-7.9 in) long, to 5 cm (2 in) in diameter. Ribs 8-13,
somewhat wavy, sometimes becoming indistinct. Areoles
round, white. Spines white, becoming gray with age. Central
spine one, 3-5 cm (1.2-2 in) long. Radial spines 5-9, often
curving and twisting, spreading, 1-2.5 cm (0.4—1 in) long.
Flowers carmine red, to 7 cm (2.8 in) long. Fruits oblong,
2.5-3 cm (1-1.2 in) long. Distribution: California, southern
Nevada, southwestern Utah, northwestern Arizona, and
northeastern Baja California, Mexico.

Echinocereus
mojavensis

Echinocereus nicholii (L. D. Benson) B. D. Parfitt 1987

GOLDEN HEDGEHOG, NICHOL'S HEDGEHOG CACTUS

Echinocereus engelmannii var. nicholii L D. Benson 1944
Echinocereus nicholii subsp. llanuraensis Rutow 1995

Plants branching basally, forming large, loose clumps of as
many as 30 stems. Stems cylindrical, erect, 30-60 cm (12-24
in) high, 5-7.5 cm (2-3 in) in diameter. Ribs 10-13, not
clearly tuberculate. Spines markedly long, glassy white or
clear, golden yellow. Central spines 2-6, straight, rigid, lower
one 5-6.2 cm (2-2.4 in) long. Radial spines 6-12, diverging,
straight, 0.8-1.2 cm (0.3-0.5 in) long. Flowers borne on the
upper half of the stems, funnelform, pale lavender, 5-6.2 cm
(2-2.4 in) long and in diameter. Fruits ovoid, green, becom-
ing red, with deciduous spines. Distribution: Arizona and
neighboring Sonora, Mexico.

Two subspecies of Echinocereus nicholii are recognized.
Subspecies nicholii has 4-8 central spines and 8-12 radials,
pink flowers, and dehiscent fruits; it occurs in southern Ari-
zona and northern Sonora at elevations of 300-900 m (980-
2950 ft). Subspecies llanuraensis has 6—11 central spines and
15-18 radials, crimson flowers, and indehiscent fruits; it oc-
curs only near Guaymas, Sonora.

Echinocereus nivosus Glass & R. Foster 1978
Echinocereus albatus Backeberg 1960, not validly published

Plants freely branching to form compact mounds to 12 cm
(4.7 in) high and 30 cm (12 in) wide. Stems ovoid to short cy-
lindrical, light green, to 4 cm (1.6 in) in diameter, almost ob-
scured by spines. Ribs 10-15, somewhat tuberculate. Spines
mostly glassy white, slender. Central spines 10-15, to 20 mm
(0.8 in) long. Radial spines 25-40, radiating, 4-9 mm (to 0.4
in) long. Flowers borne at the stem tips, slender funnelform,
deep pink to deep magenta, to 6 cm (2.4 in) long, 4-5 cm
(1.6-2 in) in diameter. Fruits subglobose, reddish lavender,
spiny. Distribution: a small area of southeastern Coahuila,
Mexico at an elevation of 2000 m (6600 ft).

Echinocereus ortegae Rose ex J. G. Ortega 1929
Echinocereus scheeri var. koehresianus G. Frank 1988, E. ortegae

subsp. koehresianus (G. Frank) W. Rischer & G. Frank 1996

Plants forming dense clusters of many stems, to 30 cm (12
in) wide. Stems cylindrical, usually erect, dark green, 10-40
cm (3.9-16 in) high, 2.5-4 cm (1-1.6 in) in diameter. Ribs
10-16, tuberculate. Spines needle-like or bristly, whitish to
brownish. Central spines 3-6, 9-22 mm (0.4-0.9 in) long.
Radial spines 10-15, to 8 mm (0.3 in) long. Flowers borne on
the sides of the stems, tubular funnelform, slightly bilater-
ally symmetrical, brilliant scarlet, 6.5-10 cm (2.6-3.9 in)



long, 4.5-10 cm (1.8-3.9 in) in diameter. Fruits ovoid, green
with white pulp, with dehiscent spines. Distribution: Sinaloa
and Durango, Mexico.

Echinocereus palmeri Britton & Rose 1922

Plants solitary or with only a few branches. Taproots greatly
swollen. Stems ovoid to cylindrical, tapered toward the tips,
annually constricted, dark green, 3-8 cm (1.2-3.1 in) long,
2-3 cm (0.8—1.2 in) in diameter, not obscured by spines. Ribs
6-10, low, barely tuberculate. Central spines 1-2, slender, as-
cending, brown to black, 1-2 cm (0.4-0.8 in) long. Radial
spines 9-15, flattened against the surface, whitish with dark
tips, 0.4 cm long. Flowers borne near the stem tip but not
bursting through the epidermis, funnelform, fragrant, pink-
ish lavender to purple, to 5.5 cm (2.2 in) long and 5 cm (2 in)
in diameter. Fruits ovoid, green with white pulp. Distribu-
tion: Chihuahua, Mexico.

Echinocereus pamanesiorum A. B. Lau 1981

Plants usually solitary. Stems cylindrical, dark green, to 35
cm (14 in) high and 8 cm (3.1 in) in diameter. Ribs 12-19.
Central spines 0-2, erect to divergent, brownish, to 1.7 cm
(0.7 in) long. Radial spines 9-12, flattened against the sur-
face, yellowish to whitish, to 1 cm (0.4 in) long. Flowers borne
away from the stem tips, funnelform, deep pink with whitish
throats, to 9 cm (3.5 in) long and in diameter. Fruits ovoid,
brownish green, woolly and spiny. Distribution: Zacatecas,
Mexico.

Echinocereus papillosus Linke ex Rumpler 1885

YELLOW ALICOCHE, YELLOW-FLOWERED ALICOCHE

Echinocereus angusticeps Clover 1935

Plants with many stems, forming low clumps to 1 m (3.3 ft)
wide. Stems mostly erect, cylindrical, brownish green, to 7

Echinocereus parkeri 241

cm (2.8 in) in diameter. Ribs 6-10 with prominent nipple-
like tubercles. Central spine one, grayish, to 1.5 cm (0.6 in)
long. Radial spines 7-11, diverging, rigid, whitish, 1-1.5 cm
(0.4-0.6 in) long. Flowers borne along the sides of the stems,
funnelform, fragrant, bright yellow with orange-red to pur-
ple throats, 6-9 cm (2.4-3.5 in) long, 8-12 cm (3.1-4.7 in) in
diameter. Fruits globose, not well known. Distribution:
south Texas and adjacent Tamaulipas, Mexico.

Echinocereus parkeri N. P. Taylor 1988
Echinocereus parkeri var. gonzalezii N. P. Taylor 1988, E. parkeri

subsp.gonzalezii (N. P. Taylor) N. P. Taylor 1997

Echinocereus parkeri subsp. arteagensis Blum & Lange 1998

Echinocereus parkeri subsp.mazapilensis Blum & Lange 1998

Plants with many stems, forming compact mounds or
spreading clumps. Stems tapering or cylindrical, to 15 cm
(5.9 in) high, 2-6 cm (0.8-2.4 in) in diameter. Ribs 6-10, tu-
berculate. Central spines 1-8, dark, becoming glassy white

Echinocereus pamanesiorum

Echinocereus palmeri

Echinocereus
papillosus
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to yellowish, 2-6.5 cm (0.8-2.6 in) long. Radial spines 6-18,
usually glassy white, very slender, 0.7—1.2 cm (0.3—0.5 in)
long. Flowers borne near the stem tips, funnelform, magenta
to deep pink, with white throats, 4.5-5.5 cm (1.8-2.2 in)
long, 4.5-6 cm (1.8-2.4 in) in diameter. Fruits globose, green
with white pulp, with deciduous glassy white spines. Distri-
bution: Nuevo Leon, Tamaulipas, San Luis Potosi, and Za-
catecas, Mexico.

Four subspecies of Echinocereus parkeri are recognized.
Subspecies parkeri occurs in compact mounds with stems

Echinocereus
pectinatus subsp.

pectinatus

Echinocereus
pensilis

distinctly tapering toward the tip, and has 7-10 strongly tu-
berculate ribs and 10-13 radial spines; it occurs only in Nu-
evo Leon. Subspecies arteagensis has 14-18 radial spines and
5-8 centrals; it occurs in Arteaga Canyon on the Coahu-
ila-Nuevo Leon border. Subspecies gonzalezii does not form
compact mounds, the stems taper only gradually, the 6-10
ribs are barely tuberculate, and it has 10-14 radial spines and
3-5 centrals; it occurs in Nuevo Leon, Tamaulipas, and San
Luis Potosi. Subspecies mazapilensis has 6-9 radial spines
and 1-4 centrals, different seed structure, and occurs at much
higher elevations in pine forests near Mazapil, Zacatecas.

Echinocereus pectinatus (Scheidweiler) Engelmann 1848
COMB HEDGEHOG CACTUS, LACE CACTUS, PURPLE CANDLE CACTUS,
RAINBOW CACTUS
Echinocactus pectinatus Scheidweiler 1838

Echinocereus pectinatus var. wenigeri L. D. Benson 1968, E. pectinatus

subsp. wenigeri (L D. Benson) Blum & Rutow 1998

Plants usually solitary, globose to cylindrical, 8-35 cm (3.1-
14 in) high, to 13 cm (5.1 in) in diameter, with the stems ob-
scured by spines. Ribs 12-23, forming low tubercles. Central
spines 1-5, sometimes more, yellow to pinkish to brownish,
erect or diverging, 1-25 mm (to 1 in) long. Radial spines 12-
30, interlaced, usually closely pressed to the surface, whitish
to pinkish to grayish, 5—15 mm (0.2—0.6 in) long. Flowers
borne on the sides of the stems, funnelform, magenta to pink
to lavender, or yellow or whitish, with green bases, 5-15 cm
(2-5.9 in) long and in diameter. Fruits globose to elliptical,
green to purplish, fleshy, with deciduous spines. Distribu-
tion: southwestern United States and northern Mexico.

Some recognize Echinocereus pectinatus subsp. wenigeri,
which is found in Texas east of the Big Bend region; it typi-
cally has 1-3 central spines and magenta flowers.

Echinocereus pensilis (K. Brandegee) J. A. Purpus 1908
H A N G I N G CACTUS, PITAYITA, SNAKE CACTUS
Cereus pensilis K. Brandegee 1904, Morangaya pensilis (K. Bran-

degee) G. D. Rowley 1974

Plants usually much branched and tangled. Stems cylindrical,
tapering toward the tips, erect but then arching or hanging
downward, bright yellowish green, 1-4 m (3.3-13 ft) long, 2-5
cm (0.8-2 in) in diameter, often with aerial roots. Ribs 8-10,
rounded and tuberculate. Central spine one, pale yellow, to
2.5 cm (1 in) long. Radial spines 6-10 at first, later as many as
70 or more, pale yellow, more or less radiating. Flowers borne
at the stem tip or on older parts, tubular to narrowly funnel-
form, orange-red, to 6.5 cm (2.6 in) long and 4.5 cm (1.8 in)
in diameter. Fruits elongate, spiny, red with red pulp. Distri-
bution: cape region of Baja California Sur, Mexico.



Echinocereus pentalophus (A. P. de Candolle) Lemaire
1868

ALICOCHE, CARDONCILLO, LADY FINGER CACTUS

Cereus pentalophus A. P. de Candolle 1828

Cereus pentalophus [var.] leptacanthus Salm-Dyck 1849, Echinoce-

reus leptacanthus (Salm-Dyck) K. Schumann 1898

Cereus procumbens Engelmann 1849, Echinocereus procumbens

(Engelmann) Lemaire 1868, E. pentalophus subsp.procumbens

(Engelmann) Blum & Lange 1998

Echinocereus leonensis Mathsson 1891, £ pentalophus var. leonensis

(Mathsson) N. P. Taylor 1985, E. pentalophus subsp.leonensis
(Mathsson) N. P. Taylor 1997

Plants much branched, forming low, sprawling clumps to 1
m (3.3 ft) wide. Stems stiff, cylindrical, erect to somewhat
prostrate, yellowish green to gray-green, 20-70 cm (7.9-28
in) long, 1-6 cm (0.4-2.4 in) in diameter. Ribs 3-8, usually
acute, straight, becoming tuberculate. Central spine 0-1,
erect, yellowish to dark brown, to 3 cm (1.2 in) long. Radial
spines 3-8, to 2 cm (0.8 in) long, straight, whitish to yellow-
ish, upper ones very small. Flowers not arising near the stem
tips, broadly funnelform, bright pink to pinkish magenta,
with white or yellow throats, 8-10 cm (3.1-3.9 in) long, 10-
15 cm (3.9-5.9 in) in diameter. Fruits ovoid, green, with
brown spines and loose wool, irregularly dehiscent. Distrib-
ution: south Texas, south into Coahuila, Tamaulipas, Nuevo
Leon, Guanajuato, San Luis Potosi, Hidalgo, and Queretaro,
Mexico.

Three subspecies of Echinocereus pentalophus are recog-
nized. Subspecies pentalophus has either erect or prostrate
stems with 3-5 ribs, and 3-7 spines; it occurs throughout the
range of the species. Subspecies leonensis has erect stems with
6-8 ribs, and as many as 9 spines; it is found only in Coahu-
ila and Nuevo Leon. Subspecies procumbens has semipros-
trate stems, 4-5 ribs, and 5-7 spines; it occurs from the Rio
Grande south into Tamaulipas.
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Echinocereus polyacanthus Engelmann 1848
GIANT CLARET-CUP CACTUS, SALMON-FLOWERED HEDGEHOG,

SPINY HEDGEHOG

Echinopsis valida var. densa Regel 1852, Echinocereus polyacanthus

var. densus (Regel) N. P. Taylor 1984

Cereus leeanus W. J. Hooker 1849, Echinocereus leeanus (W. J.

Hooker) Lemaire 1885

Cereus acifer Otto ex Salm-Dyck 1859, Echinocereus acifer (Otto ex

Salm-Dyck) F. Haage 1859, £ polyacanthus subsp. acifer (Otto ex

Salm-Dyck) N. P. Taylor 1997

Cereus phoeniceus [var.] pacificus Engelmann 1886, Echinocereus

pacificus (Engelmann) F. Haage 1859, £ polyacanthus var. pacificus

(Engelmann) N. P. Taylor 1984, £ polyacanthus subsp. pacificus

(Engelmann) Breckwoldt 1996

Echinocereus durangensis Rumpler ex Forster 1886

Cereus huitcholensis F. A. C. Weber 1904, Echinocereus huitcholensis

(F. A. C. Weber) Gurke 1906, £ polyacanthus var. huitcholensis

(F. A. C. Weber) N. P. Taylor 1988, £ acifer subsp. huitcholensis

(F. A. C. Weber) Lange 1994, £ polyacanthus subsp. huitcholensis

(F. A. C. Weber) N. P. Taylor 1997

Echinocereus matthesianus Backeberg 1963, not validly published

Echinocereus marksianus Schwarz ex Backeberg 1966

Echinocereus mombergerianus G. Frank 1990, £ polyacanthus subsp.

mombergerianus (G. Frank) Breckwoldt 1996, £ pacificus subsp.

mombergerianus (G. Frank) Blum & Rutow 1998

Echinocereus acifer subsp. tubiflorus W. Rischer 1998

Echinocereus santaritensis Blum & Rutow 1998, not validly published

Plants solitary or branched, often forming clumps of as
many as 400 stems. Stems cylindrical, tapering toward the
tips and bases, erect, bright to dark green, 10-30 cm (3.9-12
in) long, 2-7.5 cm (0.8-3 in) in diameter. Ribs 9-13, well de-
fined, either tuberculate or even. Central spines 1-7, brown

Echinocereus
polyacanthus subsp.
polyacanthus

Echinocereus pentalophus subsp. leonensis
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to yellow-brown, expanded basally, to 5 cm (2 in) long but
variable in length. Radial spines 6-14, dirty white, often over-
lapping, to 2 cm (0.8 in) long. Flowers arising near the stem
tips, tubular to funnelform, brilliant pinkish orange to deep
red, with yellowish or whitish throats, 3-14 cm (1.2-5.5 in)
long, 2-8 cm (0.8-3.1 in) in diameter. Fruits ovoid, green
with white pulp, indehiscent. Distribution: Arizona and New
Mexico, south through northern and central Mexico and
into the Baja California Peninsula.

Echinocereus polyacanthus is variable and there is confu-
sion about recognizing infraspecific taxa or not. Four sub-
species are probably acceptable. Subspecies polyacanthus
tends to be smaller flowered with flowers 3-7 cm (1.2-2.8
in) in diameter; it occurs throughout the range of the species.
Subspecies acifer has flowers 6-8 cm (2.4-3.1 in) in diame-
ter; it occurs in northern central and western Mexico. Sub-
species huitcholensis has flowers 4.5-8 cm (1.8-3.1 in) in di-
ameter; it occurs west of the Sierra Madre Occidental in
western Mexico. Subspecies pacificus has fairly small flow-
ers, to only 3 cm (1.2 in) long; it occurs in Baja California.

Echinocereus poselgeri

Echinocereus
pseudopectinatus

Echinocereus poselgeri Lemaire 1868
DAHLIA CACTUS, LEAD PENCIL CACTUS, PENCIL CACTUS, SACASIL

Cereus poselgeri (Lemaire) J. M. Coulter 1896, Wilcoxia poselgeri

(Lemaire) Britton & Rose 1909

Cereus tuberosus Poselger 1853, illegitimate name, not Pfeiffer 1837

(see Thelocactus leucacanthus); Wilcoxia tuberosa (Poselger)

A. Berger 1929, illegitimate name

Wilcoxia tamaulipensis Werdermann 1938, Echinocereus tamaulipen-

sis (Werdermann) Mich. Lange 1995

Wilcoxia kroenleinii A. Cartier 1980, Echinocereus poselgeri subsp.

kroenleinii (A. Cartier) Mich. Lange 1995

Echinocereus waldeisii E. Haugg 1994, E. tamaulipensis subsp.

waldeisii (E. Haugg) Mich. Lange 1995

Echinocereus tamaulipensis subsp. deherdtii Mich. Lange 1995

Plants usually with several stems, clambering through neigh-
boring vegetation, arising from a tuberous, Dahlia-like root-
stock. Stems slender, cylindrical, with pointed growing tips,
dark blue-green, 60-120 cm (24-47 in) long, 1-2 cm (0.4-
0.8 in) in diameter. Ribs 8—10, low and inconspicuous, with-
out tubercles. Central spine one, pointed toward the stem tip,
slightly flattened, dark, to 9 mm (0.4 in) long. Radial spines
8-16, whitish or grayish, with dark tips, 2-4.5 mm long. Flow-
ers sometimes borne terminally but usually near the tips on
older stems, funnelform, pinkish magenta, to 6 cm (2.4 in)
long and 7 cm (2.8 in) in diameter. Fruits ovoid, dark green to
brown, indehiscent, with persistent spines and wool. Distrib-
ution: low elevations in sandy soil in south Texas, and north-
eastern Mexico in Coahuila, Nuevo Leon, and Tamaulipas.

Echinocereus primolanatus Schwarz ex N. P. Taylor 1985

Plants usually solitary with the stems obscured by spines.
Roots sometimes large. Stems globose to cylindrical, green,
4-12 cm (1.6-4.7 in) long, 2.5-5.5 cm (1-2.2 in) in diame-
ter. Ribs 16-26, low, slightly tuberculate. Central spines pres-
ent only on young stems, 1-3, hairlike, brownish, to 15 mm
(0.6 in) long. Radial spines 20-28, in two comblike rows,
dirty white, to 4 mm long. Flowers borne near the stem tips
from very woolly buds, broadly funnelform, bright pink,
5.5-9 cm (2.2-3.5 in) long, 5-9 cm (2-3.5 in) in diameter.
Fruits ovoid, nearly dry, dehiscing longitudinally, with dense
wool and spines. Distribution: edge of the Sierra de la Paila,
Coahuila, Mexico.

Echinocereus pseudopectinatus (N. P. Taylor) N. p. Taylor
1989

Echinocereus bristolii var. pseudopectinatus N. P. Taylor 1985, E. scop-

ulorum subsp. pseudopectinatus (N. P. Taylor) Blum & Lange 1998

Plants usually solitary. Stems cylindrical, light green, to 20
cm (7.9 in) high and 5 cm (2 in) in diameter, partially ob-



scured by spines. Ribs 15—16, slightly tuberculate. Central
spines 3—5, sometimes in two vertical series, whitish, erect, 5—
15 mm (0.2-0.6 in) long. Radial spines 12—15, whitish,
spreading, 9-12 mm (0.4-0.5 in) long. Flowers borne near
the stem tips, funnelform, magenta, to 11 cm (4.3 in) long,
6-9 cm (2.4-3.5 in) in diameter. Fruits globose, red, spiny.
Distribution: a small region of southeastern Arizona, and
adjacent Sonora, Mexico.

Echinocereus pulchellus (Martius) F. Seitz 1870
Echinocactus pulchellus Martius 1832

Echinopsis amoenus A. Dietrich 1844, Echinocereus amoenus (A. Diet-

rich) K.Schumann 1894

Echinocereus weinbergii Weingart 1912, E. pulchellus var. weinbergii

(Weingart) N. P. Taylor 1985, £ pulchellus subsp. weinbergii

(Weingart) N. P. Taylor 1997

Echinocereus pulchellus var. sharpii N. P. Taylor 1989, £ pulchellus

subsp. sharpii (N. P. Taylor) N. P. Taylor 1997

Echinocereus pulchellus var. acanthosetus S. Arias & U. Guzman 1997,

£ pulchellus subsp. acanthosetus (S. Arias & U. Guzman) N. P. Tay-

lor 1998

Echinocereus pulchellus subsp. venustus Blum & W. Rischer 1998

Plants usually solitary, often shrinking into the ground dur-
ing drought. Roots thickened. Stems globose, blue-green, 2-
13 cm (0.8-5.1 in) high and in diameter. Ribs 9-17, widely
separated, slightly tuberculate. Spines 3-14, not clearly dif-
ferentiated as centrals and radials, yellowish to whitish, be-
coming darker with age, mostly radiating, 1-10 mm (to 0.4
in) long. Flowers borne on the sides of the stems, broadly
funnelform, pink to magenta or white, 3-6 cm (1.2-2.4 in)
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long, to 8 cm (3.1 in) in diameter. Fruits globose, small,
nearly dry at maturity, with few seeds. Distribution: grassy
areas in Oaxaca, Puebla, Hidalgo, Queretaro, San Luis Po-
tosi, Zacatecas, and Nuevo Leon, Mexico, at elevations above
2000 m (6600 ft).

Four subspecies of Echinocereus pulchellus are recognized.
Subspecies pulchellus has stems 2.5-5 cm (1-2 in) in diame-
ter, 9-12 ribs, and 3-7 inconspicuous spines; it occurs in
Oaxaca, Puebla, Hidalgo, and Queretaro. Subspecies acan-
thosetushas stems 2-2.6 cm (0.8-1 in) in diameter, usually 9
ribs, and 5-8 hairlike spines; it occurs only in Oaxaca. Sub-
species sharpii has dark green stems 2-7 cm (0.8-2.8 in) in
diameter, 11-17 ribs, and 7-14 spines; it occurs in southern
Nuevo Leon and San Luis Potosi. Subspecies weinbergii has
stems 6-13 cm (2.4-5.1 in) in diameter, 14-15 ribs, and 8-11
spines; it occurs in Zacatecas.

Echinocereus rayonesensis N. P. Taylor 1988

Plants with many stems, branching at ground level. Stems
erect, cylindrical, 12-28 cm (4.7-11 in) high, 2.5-4.5 cm (1-
1.8 in) in diameter, obscured by heavy spination. Ribs 10-15,
tuberculate. Spines glassy white to yellowish, hairlike or slen-
der. Central spines 5-9, pointing downward, 3-5 cm (1.2-2
in) long. Radial spines 15-25, sometimes more, 0.7-15 cm
(0.3-0.6 in) long. Flowers borne on the sides of the stems,
broadly funnelform, purplish magenta with white throats,
2.5-6 cm (1-2.4 in) long, 2.8-6 cm (1.1-2.4 in) in diameter.
Fruits elongate, olive green to brown. Distribution: valley of
Rayones, Nuevo Leon, Mexico.

Echinocereus
rayonesensis

Echinocereus pulchellus subsp. sharpii
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Echinocereus reichenbachii (Terscheck ex Walpers)
F. Haage 1859

BLACK LACE CACTUS, CLASSEN'S CACTUS, FITCH'S HEDGEHOG

CACTUS, LACE CACTUS, MERRY WIDOW CACTUS, PURPLE

CANDLE CACTUS

Echinocactus reichenbachii Terscheck ex Walpers 1843
Cereus caespitosus Engelmann 1845, Echinocereus caespitosus

(Engelmann) Engelmann 1848; E. reichenbachii subsp. caespitosus
(Engelmann) Blum & Lange 1998, not validly published

Cereus pectinatus [var.] armatus Poselger 1853, Echinocereus arma-
tus (Poselger) A. Berger 1929, E. reichenbachii subsp. armatus
(Poselger) N. P. Taylor 1997, E. fitchii subsp. armatus (Poselger) Blum
et al. 1998

Echinocereus baileyi Rose 1909, £ reichenbachii subsp. baileyi
(Rose) N. P. Taylor 1997

Echinocereus fitchii Britton & Rose 1922, E. reichenbachii subsp.
fitchii (Britton & Rose) N. P. Taylor 1997

Echinocereus perbellus Britton & Rose 1922, £ reichenbachii subsp.
perbellus (Britton & Rose) N. P. Taylor 1997

Echinocereus albispinus Lahman 1935
Echinocereus purpureus Lahman 1935
Echinocereus melanocentrus Lowry 1936, not validly published
Echinocereus mariae Backeberg 1965
Echinocereus reichenbachii var. albertii L. D. Benson 1969, £ fitchii

subsp. albertii (L. D. Benson) Blum & Lange 1998

Plants solitary to branching with 12 or more stems, obscured
by spines. Stems globose to cylindrical, erect, tapering to-
ward the tips, often constricted, light to dark green, to 40 cm
(16 in) high and 10 cm (3.9 in) in diameter. Ribs 10-19, nar-
row, with low tubercles. Central spines 0-7, slender, vari-
ously colored, 1-20 mm (to 0.8 in) long. Radial spines 12-36,

Echinocereus
reichenbachii
subsp. fitchii

pectinately arranged, 3-25 mm (to 1 in) long. Flowers borne
near the stem tips, funnelform, fragrant, pink to magenta,
with darker or white throats, 5-12 cm (2-4.7 in) long, to 12
cm (4.7 in) in diameter. Fruits globose to ovoid, green with
white pulp, dehiscing longitudinally. Distribution: south-
western United States and northeastern Mexico.

Five subspecies of Echinocereus reichenbachii are recog-
nized. Subspecies reichenbachii has no central spines, 18-30
or more radials, and almost linear areoles; it occurs in north-
ern central and southern Texas, adjacent Oklahoma, and in
northeastern Mexico in Coahuila, Nuevo Leon, and Tamau-
lipas. Subspecies armatus has 1-2 central spines, as many as
23 radials, and linear-elliptic areoles; it occurs west of Mon-
terrey, Nuevo Leon. Subspecies baileyi has 1-3 central spines,
as many as 14 radials, and narrowly elliptic areoles; it occurs
in Great Plains grassland in Oklahoma and adjacent Texas.
Subspecies fitchii has 1-7 central spines, as many as 22 radi-
als, and elliptic areoles; it occurs in brushland along the Rio
Grande in south Texas and adjacent Nuevo Leon and Tamau-
lipas and is listed (syns. E. melanocentrus, E. reichenbachii
var. albertii) as endangered in the U.S. Endangered Species
Act. Subspecies perbellus has 0-1 central spine, fewer than
20 radials, and elliptic areoles; it occurs in Great Plains grass-
land in Colorado, New Mexico, and central Texas.

Echinocereus rigidissimus (Engelmann) F. Haage 1897
ARIZONA RAINBOW HEDGEHOG CACTUS, SONORAN RAINBOW CACTUS
Cereus pectinatus var. rigidissimus Engelmann 1856
Echinocereus pectinatus Mar. rubispinus G. Frank & A. B. Lau 1982,

£ rigidissimus var. rubispinus (G. Frank & A. B. Lau) N. P. Taylor
1984, £ rigidissimus subsp. rubispinus (G. Frank & A. B. Lau)
N. P. Taylor 1997

Plants usually solitary, globose to cylindrical, 6-30 cm (2.4-
12 in) long, 4-11 cm (1.6-4.3 in) in diameter, obscured by
spines. Ribs 15-26, low, with flattened tubercles. Central
spines absent. Radial spines 15-35, all flattened against the
stems, pectinately arranged, often interlaced, stout, red, white,
yellowish, to brownish, 5-10 mm (0.2-0.4 in) long. Flowers
borne at the sides of the stems, funnelform, brilliant pinkish
red to magenta, with white throats, 6-7 cm (2.4-2.8 in) long,
6-9 cm (2.4-3.5 in) in diameter. Fruits ovoid, green to red,
fleshy, with heavy spination. Distribution: southwestern
United States and northwestern Mexico.

Two subspecies of Echinocereus rigidissimus are recog-
nized. Subspecies rigidissimus has stems to 11 cm (4.3 in) in
diameter, and 15-23 radial spines; it occurs in Arizona, New
Mexico, and neighboring Sonora, Mexico. Subspecies rubi-
spinus has stems to only 6 cm (2.4 in) in diameter, but 30-35
radial spines; it occurs only in Chihuahua, Mexico.
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Echinocereus xroetteri (Engelmann) Rumpler 1886, as a
species

LLOYD'S HEDGEHOG CACTUS
Echinocereus lloydii Britton & Rose 1922

Plants solitary or branching to form clumps of 20 or more
stems. Stems cylindrical, green, 15-20 cm (5.9-7.9 in) high,
8.5-11 cm (3.3-4.3 in) in diameter. Ribs 11-13, forming tu-
bercles. Central spines 2-6, reddish, straight, spreading, 1.2-
1.9 cm (0.5-0.7 in) long. Radial spines 11-16, reddish gray,
diverging, straight, to 1.5 cm (0.6 in) long. Flowers borne
near the stems tips, broadly funnelform, typically orange but
varying from red to pink or yellow, 5-6 cm (2-2.4 in) long,
4.5-7 cm (1.8-2.8 in) in diameter. Distribution: New Mex-
ico, Texas, and adjacent Mexico. Echinocereus xroetteri (as E.
lloydii) is listed as endangered in the U.S. Endangered Species
Act. Powell et al. (1991) have shown that E. xroetteri is a nat-
urally occurring hybrid, E. coccineus x E. dasyacanthus.

Echinocereus russanthus Weniger 1969
GREEN-FLOWERED PITAYA, GREEN-FLOWERED TORCH CACTUS,

VARIED HEDGEHOG

Echinocereus russanthus subsp. fiehnii (Trocha) Blum & Lange 1998

Echinocereus russanthus subsp. weedinii Leuck ex Blum & Lange 1998

Plants solitary or branching basally. Stems erect, cylindrical,
7.5-25 cm (3-9.8 in) high, 5-7.5 cm (2-3 in) in diameter,
obscured by spines. Ribs 10-18, well defined, tuberculate.
Central spines 7-12, diverging, red, cream, or brownish, to 3
cm (1.2 in) long. Radial spines 30-45, reddish to brownish, to
1.8 cm (0.7 in) long. Flowers borne on the sides of the stems,
often occurring in clusters, not always opening fully, short
funnelform, light to bright red, 2.5—3 cm (1-1.2 in) long and
in diameter. Fruits round, green, very spiny. Distribution: Big
Bend Region of Texas into adjacent Chihuahua, Mexico.

Echinocereus scheeri (Salm-Dyck) Scheer 1856
Cereus scheeri Salm-Dyck 1849

?Echinocereus salm-dyckianus Scheer 1856

?Echinocereus salmianus Rumpler 1885

Echinocereus gentryi Clover 1938, E. scheeri var. gentryi (Clover)

N. P.Taylor 1984, E. scheeri subsp. gentryi (Clover) N. P.Taylor 1997

Echinocereus scheeri var. obscuriensis A. B. Lau 1989, £ salm-dyck-

ianus subsp. obscuriensis (A. B. Lau) Blum 1994

Echinocereus salm-dyckianus subsp. bacanorensis W. Rischer &

Trocha 1998

Echinocereus sanpedroensis Raudonat & W. Rischer 1998

Echinocereus scheeri subsp. paridensis W. Rischer & Trocha 1998

Plants with many stems sprouting basally, sometimes erect
but usually forming large, sprawling or creeping clumps.

Stems cylindrical, tapering toward the tips, 10-70 cm (3.9-
28 in) long, 1.5-4 cm (0.6-1.6 in) in diameter. Ribs 4-10,
well defined, obtuse, with even edges or sometimes tubercu-
late. Central spines 0-4, white to brownish, 1-20 mm (to 0.8
in) long. Radial spines usually 6-13, white to pale brown, 1-7
mm (to 0.3 in) long. Flowers borne on the sides of the stems
from sharply pointed buds, tubular funnelform, pink to
orange to scarlet, 6-12 cm (2.4-4.7 in) long, 4-8 cm (1.6-
3.1 in) in diameter. Fruits short ovoid, bright green with white
pulp, splitting along one side, with easily dehiscent spines.
Distribution: northwestern Mexico.

Two subspecies of Echinocereus scheeri are recognized.
Subspecies scheeri has stems with 6-10 tuberculate ribs,
flowers that are pink to orange to scarlet, and spines on the
flowers and fruits to 8 mm (0.3 in) long; it occurs in Du-
rango. Subspecies gentryi has stems with 4-5 ribs that are
not tuberculate, pink flowers with pale throats, and spines
on the flowers and fruits to only 3 mm long; it occurs in
Sonora and Chihuahua, mostly hanging from cliffs.

Echinocereus schereri G. Frank 1990

Plants usually solitary. Stems cylindrical, gray-green, to 22
cm (8.7 in) high and 10 cm (3.9 in) in diameter. Ribs 12-18
with tubercles. Central spines absent. Radial spines 21-24,
pectinately arranged, pinkish to brownish, with darker tips,
6-12 mm (0.2-0.5 in) long. Flowers borne near the stem
tips, funnelform, reddish purple, 8-9 cm (3.1-3.5 in) long,
8-11 cm (3.1-4.3 in) in diameter. Fruits globose to ovoid,
green, becoming brown. Distribution: Durango, Mexico.
Echinocereus schereri is closely related to E. adustus.

Echinocereus scheeri
subsp. scheeri
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Echinocereus schmollii (Weingart) N. P. Taylor 1985
LAMB'S-TAIL CACTUS
Cereus schmollii Weingart 1931, Wilcoxia schmollii (Weingart) Backe-

berg 1935
Wilcoxia nerispina A. Cartier 1980

Plants usually solitary. Roots swollen. Stems cylindrical, pur-
plish to blackish green, to 25 cm (9.8 in) long and 1 cm (0.4
in) in diameter. Ribs 9-10, rounded, tuberculate. Spines as
many as 35, hairlike, pinkish, becoming white or dark, to 7
mm (0.3 in) long, giving the stem a woolly appearance. Flow-
ers borne near the stem tips, funnelform, bright pink, 3-5
cm (1.2-2 in) long, to 6 cm (2.4 in) in diameter. Fruits ovoid
to spherical, purplish green, juicy. Distribution: Queretaro,
Mexico. Echinocereus schmollii is listed in Appendix I of CITES.

Echinocereus schmollii

Echinocereus sciurus subsp. sciurus

Echinocereus sciurus (K. Brandegee) Dams 1904
Cereus sciurus K. Brandegee 1904
Echinocereus floresii Schwarz ex Backeberg 1949, £. sciurus var. flore-

sii (Schwarz ex Backeberg) N. P. Taylor 1985, £ sciurus subsp. flo-
resii (Schwarz ex Backeberg) N. P. Taylor 1997, £. bristolii subsp. flo-
res//(Schwarz ex Backeberg) Blum & Lange 1998

? Echinocereus subterraneus Backeberg 1960, not validly published

Plants usually forming clumps with many stems, to 60 cm
(24 in) wide. Roots tuberous. Stems cylindrical, tapered to-
ward the tips, to 20 cm (7.9 in) high, 3-5 cm (1.2-2 in) in di-
ameter, obscured by spines. Ribs 12-17, finely tuberculate.
Spines 18-22, not differentiated as centrals and radials, slen-
der, brownish to whitish, mostly flattened, 3-16 mm (to 0.6
in) long. Flowers borne near the stem tips or farther down,
funnelform, bright pinkish magenta, 5-8 cm (2-3.1 in) long,
7-12 cm (2.8-4.7 in) in diameter. Fruits subglobose, reddish
green with white pulp. Distribution: northwestern Mexico
and Baja California Sur.

Two subspecies of Echinocereus sciurus are recognized.
Subspecies sciurus produces flowers 8 cm (3.1 in) long and at
least 8-10 cm (3.1-3.9 in) in diameter, near the stem tips; it
occurs in Baja California Sur. Subspecies floresii produces
flowers only 5 cm (2 in) long and 7 cm (2.8 in) in diameter,
well below the stem tips; it occurs on mainland Mexico in
Sinaloa.

Echinocereus scopulorum Britton & Rose 1922

Plants solitary. Stems cylindrical, 10-40 cm (3.9-16 in) high,
to 10 cm (3.9 in) in diameter, obscured by spines. Ribs 13-15.
Central spines 3-10, erect, shorter than the radials. Radial
spines about 20, flattened next to the stem, whitish with
darker tips, 8-14 mm (0.3-0.6 in) long. Flowers borne near
the stem tips, funnelform, fragrant, pale pink to magenta,
with white throats, 7-8.5 cm (2.8-3.3 in) long, to 10 cm (3.9
in) in diameter. Fruits not known. Distribution: along the
coast of Sonora and on Tiburon Island, Mexico.

Echinocereus spinigemmatus A. B. Lau 1984
Plants commonly branching to form loose clumps of 7-10
stems. Stems cylindrical, gradually tapering toward the tips,
green, to 30 cm (12 in) high, 4-7 cm (1.6—2.8 in) in diameter.
Ribs 10-14, somewhat tuberculate. Central spines 2-4, not
readily distinguishable from the radials, yellowish, erect, 5-40
mm (0.2-1.6 in) long. Radial spines 10-13, slender, yellowish,
3-23 mm (to 0.9 in) long. Flowers borne near the stem tips,
funnelform, pinkish lilac to pale violet, 4-5 cm (1.6-2 in)
long, 5-6 cm (2-2.4 in) in diameter. Fruits ovoid, green, very
spiny. Distribution: western Mexico in Zacatecas and Jalisco.
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Echinocereus stoloniferus W. T. Marshall 1938
Echinocereus tayopensis W. T. Marshall 1956, E. stoloniferus var. tay-

opensis (W. T. Marshall) N. P. Taylor 1985, E. stoloniferus subsp.
tayopensis (W. T. Marshall) N. P. Taylor 1997

Plants usually many-stemmed, branching below the ground,
forming colonies. Stems ovoid to cylindrical, deep olive
green, 9-30 cm (3.5-12 in) high, 5-8 cm (2-3.1 in) in diam-
eter, partly obscured by spines. Ribs 11-16, low, only slightly
tuberculate. Central spines 1-5, stout, brownish to gray, low-
ermost one pointing downward, to 2.5 cm (1 in) long. Radial
spines 8-13, gray or whitish, flattened against the stem, to 1.5
cm (0.6 in) long. Flowers borne near the stem tips, short fun-
nelform, bright yellow, to 7.5 cm (3 in) long, 7-10 cm (2.8-3.9
in) in diameter. Fruits reddish, very spiny. Distribution: open
forest in northwestern Mexico in Sonora and Chihuahua.

Two subspecies of Echinocereus stoloniferus are recog-
nized. Subspecies stoloniferus has cylindrical stems to 30 cm
(12 in) high and 5 cm (2 in) in diameter, with radial spines 6
mm (0.2 in) long; it occurs in southeastern Sonora. Sub-
species tayopensis has ovoid to cylindrical stems to only 15
cm (5.9 in) high and 6-8 cm (2.4-3.1 in) in diameter, with
radial spines to 15 mm (0.6 in) long; it occurs in eastern
Sonora and western Chihuahua.

Echinocereus stramineus (Engelmann) F. Seitz 1870
AGOSTENA, PITAYA, PORCUPINE HEDGEHOG CACTUS, SANJUANERA,
SPINY STRAWBERRY HEDGEHOG, STRAWBERRY CACTUS,
STRAW-COLORED HEDGEHOG

Cereus stramineus Engelmann 1856

Echinocereus conglomeratus K. Schumann 1898

Echinocereus stramineus var. occidentalis N. P. Taylor 1988, £ stra-

mineus subsp. occidentalis (N. P. Taylor) N. P. Taylor 1997

Plants many-stemmed, forming large mounds more than 1
m (3.3 ft) wide with as many as 500 stems. Stems cylindrical,
gradually tapering toward the tips, to 45 cm (18 in) high and
8 cm (3.1 in) in diameter, usually obscured by spines. Ribs
10-17, slightly tuberculate. Central spines 1-4, stout, round
to slightly flattened, straight to somewhat curved, straw col-
ored, becoming whitish, 4-8.7 cm (1.6-3.4 in) long. Radial
spines 7-14, pink to yellowish, becoming whitish, to 3 cm
(1.2 in) long. Flowers usually borne well away from the stem
tips, broadly funnelform, bright magenta, 6-12.5 cm (2.4-
4.9 in) long and in diameter. Fruits globose, red when ma-
ture, very fleshy, smelling and tasting of strawberries, with
deciduous glassy spines. Distribution: southwestern United
States and central northern Mexico.

Two subspecies of Echinocereus stramineus are recog-
nized. Subspecies stramineus is the most widespread, occur-
ring in central northern Mexico, New Mexico, and Texas.

Subspecies occidentalis occurs farther to the west in Mexico,
only in Durango; it flowers at least a month later than sub-
species stramineus.

Echinocereus subinermis Salm-Dyck ex Scheer 1856
Echinocereus luteus Britton & Rose 1913

Echinocereus ochoterenae J. G. Ortega 1928, £ subinermis var.

ochoterenae (J. G. Ortega) G. Linger 1984, £ subinermis subsp.

ochoterenae (J. G. Ortega) N. P. Taylor 1997

Plants solitary or branched, often forming clumps with as
many as 10 stems. Stems depressed globose to cylindrical,
gray-green to reddish green, 4-33 cm (1.6-13 in) high, 4-15
cm (1.6-5.9 in) in diameter. Ribs 5-11, acute, tuberculate or
with even edges. Central spines 0-4, light or dark, mostly
erect, 1-20 mm (to 0.8 in) long. Radial spines 0-10, slender,
pale yellow to gray, 1-30 mm (to 1.2 in) long. Flowers borne
near the stem tips, funnelform, fragrant, bright yellow, 7-10
cm (2.8-3.9 in) long, 5-13 cm (2-5.1 in) in diameter. Fruits

Echinocereus stoloniferus subsp. tayopensis

Echinocereus stramineus subsp. stramineus
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obovoid, spiny, gray-green with white pulp, deciduous by a
longitudinal slit. Distribution: northwestern Mexico, west of
the Sierra Madre Occidental.

Two subspecies of Echinocereus subinermis are recog-
nized. Subspecies subinermis stems are often solitary or have
only one or two branches, are sometimes spineless, and have
5-9 ribs. The floral tube is only slightly woolly. It occurs in
northern Sinaloa, southern Sonora, and southwestern Chi-
huahua. Subspecies ochoterenae stems usually have several
branches, are always spiny, and have 8-11 ribs. The floral
tube is conspicuously woolly. It occurs in southern Sinaloa.

Echinocereus triglochidiatus Engelmann 1848
BLACK-SPINE CLARET-CUP CACTUS, CLARET-CUP CACTUS, KING'S

CROWN CACTUS, ROBUST CLARET-CUP HEDGEHOG, ROSE'S

CLARET-CUP CACTUS, ROSE'S HEDGEHOG, SPINELESS HEDGEHOG,

WHITE-SPINED CLARET-CUP HEDGEHOG

Cereus gonacanthus Engelmann & Bigelow 1856, E. gonacanthus
(Engelmann & Bigelow) Lemaire 1868, E. triglochidiatus var. gona-
canthus Boissevain 1940

Echinocereus triglochidiatus var. inermis G. D. Rowley 1973

Plants nearly always much branched, often forming mounds
more than 1 m (3.3 ft) wide with as many as 500 stems. Stems
ovoid to cylindrical, light to bluish green, 5-40 cm (2-16 in)
high, 5-15 cm (2-5.9 in) in diameter. Ribs 5-12, tuberculate
or smooth edged. Central spines 1-4, not easily distinguish-

able from radials. Radial spines 0-22, yellow to dark, 1-7 cm
(0.4-2.8 in) long, round or flattened. Flowers borne well
below the stems tips, remaining open for several days, tubu-
lar funnelform, brilliant orange-red to dark red, with white
throats, 3-9 cm (1.2-3.5 in) long, 2.5-7 cm (1-2.8 in) in di-
ameter. Fruits globose to obovoid, becoming pinkish or red-
dish, with deciduous spines. Distribution: throughout the
southwestern United States into adjacent Mexico.

The ethnobotanical use of Echinocereus triglochidiatus is
mentioned in Chapter 2, under Cacti as Medicine. Several
infraspecific taxa of E. triglochidiatus have been described
but their status is unclear. Ferguson (1989) discussed the U.S.
members of the E. triglochidiatus group and recognized only
varieties triglochidiatus and mojavensis, the latter treated here
as E. mojavensis. Echinocereus triglochidiatus var. inermis
(syn. E. coccineus var. inermis) is listed as endangered in the
U.S. Endangered Species Act though it seems uncertain
whether the variety should be recognized taxonomically.

Echinocereus viereckii Werdermann 1934
Echinocereus morricalii Riha 1975, E. viereckii var. momrricalii (Riha)

N. P. Taylor 1985, E. viereckii subsp. morricalii (Riha) N. P. Taylor
1997

Echinocereus viereckii subsp. huastecensis Blum et al. 1998

Plants branching basally to form small clumps. Stems erect
to sprawling, cylindrical, tapering toward the tips, yellowish

Echinocereus subinermis subsp. subinermis

Echinocereus triglochidiatus
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to green to purple, to 50 cm (20 in) long, 2-7.5 cm (0.8-3 in)
in diameter. Ribs 6-9, forming small tubercles or with even
edges. Central spines 3—5, stout, erect, whitish to yellowish, to
20 mm (0.8 in) long. Radial spines 7—11, often bristle-like,
whitish to yellowish, 1-9 mm (to 0.4 in) long. Flowers arising
along the sides of the stems, short funnelform, magenta, 7-11
cm (2.8-4.3 in) long and in diameter. Fruits globose, green,
fleshy. Distribution: northeastern Mexico in Tamaulipas and
Nuevo Leon.

Three subspecies of Echinocereus viereckii are recognized.
Subspecies viereckii has spiny stems with 6-9 tuberculate
ribs but spines rarely exceeding 2.5 cm (1 in) in length; it oc-
curs in southwestern Tamaulipas and adjacent Nuevo Leon.
Subspecies huastecensis has 8—13 ribs and spines to 10 cm
(3.9 in) long; it occurs only in Rayones Canyon, Nuevo Leon.
Subspecies morricalii has nearly spineless stems with 6-7
nontuberculate stems; it occurs south of Monterrey in west-
ern central Nuevo Leon.

Echinocereus viridiflorus Engelmann 1848
BROWN-FLOWERED HEDGEHOG, BROWN-SPINED HEDGEHOG,
CORRELL'S GREEN PITAYA, GOLDEN-SPINE HEDGEHOG CACTUS,
GREEN-FLOWERED PITAYA, DAVIS'S GREEN PITAYA, GREEN-FLOWERED
TORCH CACTUS, GREEN HEDGEHOG, VARIED HEDGEHOG, VARIED
HEDGEHOG CACTUS
Cereus chloranthus Engelmann 1856, Echinocereus chloranthus

(Engelmann) F. Haage 1859, £ viridiflorus subsp. chloranthus
(Engelmann) N. P. Taylor 1997

Cereus viridiflorus var. cylindricus Engelmann 1856, Echinocereus

viridiflorus subsp. cylindricus (Engelmann) N. P. Taylor 1997; £

chloranthus subsp. cylindricus (Engelmann) Blum & Lange 1998

Echinocereus standleyi Britton & Rose 1922

Echinocereus davisii A. D. Houghton 1931, £ viridiflorus var. davisii

(A. D. Houghton) W. T. Marshall 1941, £ viridiflorus subsp. davisii

(A. D. Houghton) N. P. Taylor 1997

?Echinocereus chloranthus var. neocapillus Weniger 1969, ?E. chlo-

ranthus subsp. neocapillus (Weniger) Fursch 1993, ?E. neocapillus

(Weniger) Blum & Lange 1998

Echinocereus viridiflorus var. correllii L. D. Benson 1969, £ viridiflorus

subsp. correllii (L. D. Benson) Blum & Lange 1998

?Echinocereus carmenensis Blum et al. 1998

?Echinocereus chloranthus subsp. rhyolithensis Blum & Lange 1998

Plants solitary. Stems erect, globose, ovoid, elongate, or cylin-
drical, 1.2-12.5 cm (0.5-4.9 in) high, 1-5 cm (0.4-2 in) in di-
ameter, partly obscured by spines. Ribs 6-18, well defined,
tuberculate. Central spines 0-4, red, cream, or brown, to 2.5
cm (1 in) long. Radial spines 8—24, red, cream, or brown, to
1.8 cm (0.7 in) long. Flowers arising along the stems, usually
opening widely, short funnelform, green to yellowish green,
2.5-3 cm (1-1.2 in) long and in diameter. Fruits spherical,
green, very spiny. Distribution: South Dakota, Wyoming,

Colorado, Kansas, New Mexico, Oklahoma, and Texas.
Five subspecies of Echinocereus viridiflorus are recog-

nized. Subspecies viridiflorus has ovoid to elongate stems
with 10-14 ribs; it occurs throughout the range of the species
except for Pecos and Brewster Counties, Texas. Subspecies
chloranthus has cylindrical stems with 10-18 ribs; it occurs in
southern New Mexico and west Texas. Subspecies correllii
has stems to 12.5 cm (4.9 in) long, 10-14 ribs, and greenish
yellow spines in horizontal bands; it occurs only on caballos
novaculite chert. Subspecies cylindricus has cylindrical stems
with 10-18 ribs but sometimes no central spines; it occurs
from the Big Bend region of Texas into southern central New

Echinocereus
viereckii subsp.
viereckii

Echinocereus
viridiflorus
subsp. davisii
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Mexico. Subspecies davisii has small, globose stems with 6—9
ribs; it is restricted to novaculite soils in Brewster County,
Texas, and is listed as endangered in the U.S. Endangered
Species Act.

Echinocereus websterianus G. E. Lindsay 1947

Plants usually branching freely, making clumps to 60 cm (24
in) in diameter with as many as 50 stems. Stems cylindrical,
40-60 cm (16-24 in) high, to 8 cm (3.1 in) in diameter. Ribs
18-24. Spines golden yellow, becoming brown with age, to 1
cm (0.4 in) long. Central spines 6-8, erect. Radial spines 14-
18, spreading. Flowers borne near the stem tips, funnelform,
pale to deep pink with white throats, to 6 cm (2.4 in) long, 3-
4 cm (1.2-1.6 in) in diameter. Fruits not known. Distribu-
tion: San Pedro Nolasco Island in the Gulf of California, So-
nora, Mexico.

Echinocereus websterianus

Echinomastus erectocentrus

Echinomastus
One of the many new genera described by Nathaniel Britton
and Joseph Rose (1919-1923, 3: 147) in The Cactaceae was
Echinomastus (lectotype, E. erectocentrus). Britton and Rose
commented that the plants resemble Coryphantha more
than Ferocactus or Echinocactus, but other than that, gave few
distinguishing characteristics. The name Echinomastus is de-
rived from the Greek echinos, hedgehog or sea urchin and
meaning spiny, and mastos, breast, thus spiny breast, refer-
ring to the spiny tubercles. Cactus researchers have debated
whether to recognize Echinomastus, and the International
Cactaceae Systematics Group has held to the belief that it be-
longs in Sclerocactus. Research by J. Mark Porter (1999) shows
that Echinomastus is most closely related to Sclerocactus,
however, differing in morphological features as well as ex-
hibiting a distinctive deletion in the DNA sequence. It ap-
pears the two genera have had a long, independent evolu-
tion. Charles Glass and Robert Foster (1975) have also made
a significant study of the genus.

Echinomastus, with seven species, is characterized as con-
sisting of small, globose or short cylindrical plants with dis-
tinct, spiny tubercles. Flowers are purple to pinkish to white,
and the scaly fruits dehisce basally.

Echinomastus Britton & Rose 1922
Subfamily Cactoideae, tribe Cacteae. Plants usually solitary. Stems

globose to short cylindrical, often obscured by spines. Ribs low, usually
spiraled. Tubercles distinct. Areoles forming grooves along the upper
surface of the tubercles, often with extrafloral nectaries. Central spines
sometimes absent. Radial spines usually needle-like, often interlac-
ing. Flowers borne at the stem tips from the tips of the tubercles, open
during the day, medium size, white to pink to magenta to purple; floral
tubes short to absent; peri carpels with scales. Fruits elongate, scaly,
dry at maturity, each dehiscing by a basal pore. Seeds ovate to kidney
shaped, black, tuberculate. Distribution: southwestern United States
and northern Mexico.

Echinomastus erectocentrus (J. M. Coulter) Britton &
Rose 1922

ACUNA CACTUS, NEEDLE-SPINE PINEAPPLE CACTUS, PINEAPPLE
CACTUS, PURPLE-SPINED VIZNAGITA, RED PINEAPPLE CACTUS

Echinocactus erectocentrus J. M. Coulter 1896, Neolloydia erectocen-

tra (J. M. Coulter) L. D. Benson 1969, Sclerocactus erectocentrus

(J. M. Coulter) N. P. Taylor 1987, Pediocactus erectocentrus

(J. M. Coulter) Halda 1998

Echinocactus krausii Hildmann 1896, Echinomastus krausii (Hild-

mann) Borg 1937

Echinomastus acunensis W. T. Marshall 1953, E. erectocentrus var.

acunensis (W. T. Marshall) Bravo 1980



Plants solitary, ovoid to somewhat cylindrical, bluish green,
10-37 cm (3.9-15 in) high, 7.5-12 cm (3-4.7 in) in diameter,
heavily covered by spines. Ribs 15-21 with the tubercles
sharply divided by indentations. Tubercles nipple-like, 6-12
mm (0.2-0.5 in) high. Central spines 1-4, yellowish to pur-
plish and dark tipped, round, straight, or slightly curving,
1.2-3.5 cm (0.5-1.4 in) long, uppermost one pointed up-
ward, lowermost ones downward. Radial spines 11-15, yel-
lowish, straight, round, 1.2-2.5 cm (0.5-1 in) long, somewhat
pectinate. Flowers short funnelform, pink to orange-pink,
2-5 cm (0.8-2 in) long, 3.8-5 cm (1.5-2 in) in diameter.
Fruits green, drying to brown, dehiscing by slits, to 1 cm (0.4
in) long. Distribution: southern Arizona. Echinomastus erec-
tocentrus is listed in Appendix I of CITES.

Echinomastus gautii (L. D. Benson) Mosco & Zanovello
1997

Neolloydia gautii L. D. Benson 1974, Turbinicarpus gautii (L D. Benson)

A. D. Zimmerman 1991, Pediocactus gautii (L. D. Benson) Halda

1998

Plants solitary, 7-8 cm (2.8-3.1 in) high, 5-6 cm (2-2.4 in)
in diameter. Central spines 2-3, chalky blue with dark tips,
pointing upward, straight or slightly curved, to 2 cm (0.8 in)
long. Radial spines 16-20, spreading, whitish, 0.9-1.2 cm
(0.4-0.5 in) long. Flowers, fruits not known. Distribution:
Sour Lake, Hardin County, Texas.

Zimmerman (1991) believed that Neolloydia gautii is sim-
ply an etiolated form of Turbinicarpus beguinii (syn. N. be-
guinii) but Mosco and Zanovello (1997) argued persuasively
that it is, in fact, an Echinomastus.

Echinomastus intertextus (Engelmann) Britton & Rose
1922

CHIHUAHUA PINEAPPLE CACTUS, EARLY-BLOOMER CACTUS,

INTERLACING SPINE CACTUS, WHITE-FLOWERED VIZNAGITA,

WOVEN-SPINE PINEAPPLE CACTUS

Echinocactus intertextus Engelmann 1856, Neolloydia intertexta (En-

gelmann) L D. Benson 1969, Sclerocactus intertextus (Engelmann)

N. P. Taylor 1987, Pediocactus intertextus (Engelmann) Halda 1998

Echinomastus dasyacanthus (Engelmann) Britton & Rose 1922, Scle-

mcactus intertextus var. dasyacanthus (Engelmann) N. P. Taylor

1987, Pediocactus intertextus var. dasyacanthus (Engelmann)

Halda 1998

Plants solitary, globose to somewhat cylindrical, 5-15 cm (2-
5.9 in) high, 4-7.5 cm (1.6—3 in) in diameter, with the spines
obscuring the stems. Ribs 11-13, extending 6-9 mm (0.2-0.4
in) below the tubercles. Tubercles protruding, nipple-like.
Central spines 4, pinkish or grayish, upper 3 pointing up-
ward like radials, elliptical in cross section, 1.2-4 cm (0.5-1.6
in) long. Radial spines 13-25, spreading, slightly curved, 0.9-
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2 cm (0.4-0.8 in) long, whitish. Flowers broadly funnelform,
pink or pinkish white, 2-3 cm (0.8-1.2 in) long, 2.5-3 cm
(1-1.2 in) in diameter. Fruits globose, green. Distribution:
southeastern Arizona, southern New Mexico, and west
Texas, and adjacent Mexico.

Echinomastus johnsonii (Engelmann) E. M. Baxter 1935
CHARTREUSE PINEAPPLE CACTUS, JOHNSON'S PINEAPPLE CACTUS,

PINEAPPLE CACTUS, PINK VIZNAGITA

Echinocactus johnsonii Engelmann 1871, Ferocactus johnsonii (Engel-

mann) Britton & Rose 1922, Thelocactus johnsonii (Engelmann)

W. T. Marshall 1942, Neolloydia johnsonii (Engelmann) L D. Benson

1969, Sclerocactus johnsonii (Engelmann) N. P. Taylor 1987, Pedio-

cactus johnsonii (Engelmann) Halda 1998

Plants usually solitary, ovoid to cylindrical, 10-25 cm (3.9-
9.8 in) high, 5-10 cm (2-3.9 in) in diameter, densely covered
by spines. Ribs 17-21, strongly indented above each tubercle
and then rising gradually to the next. Tubercles distinct,
about 6 mm (0.2 in) high. Central spines 4-9, pinkish to red-
dish, becoming darker with age, straight or mostly so, spread-
ing, 3-4 cm (1.2-1.6 in) long. Radial spines 9-10, lighter in
color, spreading, 1.2-2 cm (0.5-0.8 in) long. Flowers fun-
nelform, magenta, pink, or greenish yellow, 5-6 cm (2-2.4
in) long, 5-7.5 cm (2-3 in) in diameter. Fruits green, be-
coming tan at maturity, dehiscing vertically. Distribution:
eastern California, southern Nevada, and western Arizona.

Echinomastus mariposensis Hester 1945
LLOYD'S MARIPOSA CACTUS, MARIPOSA CACTUS
Neolloydia mariposensis (Hester) L. D. Benson 1969, Sclerocactus

mariposensis (Hester) N. P. Taylor 1987, Pediocactus mariposensis

(Hester) Halda 1998

Plants solitary, globose to slightly cylindrical, blue-green, 6-
10 cm (2.4-3.9 in) high, 4-6 cm (1.6-2.4 in) in diameter,

Echinomastus
intertextus
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Echinomastus mariposensis

Echinomastus unguispinus

Echinomastus
warnockii

densely covered by spines. Ribs absent. Tubercles narrowly
pointed, to 5 mm long. Central spines 2-4, whitish, often be-
coming dark with age, lower one turning downward, 15-20
mm (0.6-0.8 in) long. Radial spines 26–32, whitish, radiat-
ing and pressed closely to the stem, 4-6 mm (0.2 in) long.
Flowers broadly funnelform, pink, to 2.5 cm (1 in) long, 3-4
cm (1.2-1.6 in) in diameter. Fruits greenish, globose. Distri-
bution: Big Bend region of Texas, south into Coahuila, Mex-
ico. Echinomastus mariposensis is listed as threatened in the
U.S. Endangered Species Act and is included (as Sclerocactus
mariposensis) in Appendix I of CITES though my investiga-
tions indicate that the species is more common and wide-
spread than originally thought.

Echinomastus unguispinus (Engelmann) Britton & Rose
1922

Echinocactus unguispinus Engelmann 1848, Neolloydia unguispina
(Engelmann) L. D. Benson 1974, Sclerocactus unguispinus (Engel-
mann) N. P. Taylor 1987, Thelocactus unguispinus (Engelmann)
G. D. Rowley 1986, Pediocactus unguispinus (Engelmann) Halda
1998

Echinocactus durangensis Runge 1850, Echinomastus durangensis
(Runge) Britton & Rose 1922, Neolloydia durangensis (Runge)
L D. Benson 1974, Thelocactus durangensis (Runge) G. D. Rowley
1986, Pediocactus unguispinus var. durangensis (Runge) Halda
1998

Echinomastus mapimiensis Backeberg 1953
Echinomastus laui G. Frank & Zecher 1978, E. unguispinus subsp. laui

(G. Frank & Zecher) Glass 1998

Plants solitary, globose to short cylindrical, bluish green, 8–
14 cm (3.1-5.5 in) high, 7-11 cm (2.8-4.3 in) in diameter,
densely covered by spines. Ribs 18-21, low, tuberculate. Cen-
tral spines 3-9, whitish to dark, lower one pointing outward
and downward, 1.5–3.5 cm (0.6-1.4 in) long. Radial spines
15-30, widely and irregularly spreading, some interlacing,
whitish, become gray with age, 1.5-3.3 cm (0.6-1.3 in) long.
Flowers funnelform, dirty brownish red, to 2.5 cm (1 in)
long. Distribution: Chihuahua, Coahuila, Durango, Zacate-
cas, and San Luis Potosi, Mexico.

Echinomastus warnockii (L. D. Benson) Glass & R. Foster
1975

WARNOCK CACTUS
Neolloydia warnockii L D. Benson 1969, Sclerocactus warnockii (L D.

Benson) N. P. Taylor 1987, Pediocactus warnockii (L D. Benson)
Halda 1998

Plants solitary, light colored, ovoid, 7-11 cm (2.8-4.3 in)
long, 5–7 cm (2–2.8 in) in diameter, densely covered by
spines. Ribs 13-21, laterally compressed and forming distinct



tubercles. Central spines 4-6, straight, tan with dark tips,
lower one pointing downward, 1.2-2.5 cm (0.5-1 in) long.
Radial spines 12-14, similar to the centrals, spreading irreg-
ularly, 1-2 cm (0.4-0.8 in) long. Flowers pink to white, 2-2.5
cm (0.8-1 in) long and in diameter. Distribution: west Texas,
especially the Big Bend region, and neighboring Mexico.

Echinopsis
A poorly understood genus of South American cacti is Echi-
nopsis, one of the largest genera of cacti as defined by the In-
ternational Cactaceae Systematics Group. Despite some re-
search, there continues to be much disagreement about what
should be included in the genus. Echinopsis (type, Echino-
cactus eyriesii = Echinopsis eyriesii) was described by Joseph
Zuccarini in 1837, who derived the name from the Greek
echinos, hedgehog or sea urchin, and opsis, appearance, thus
referring to the spiny appearance of the plants. Nathaniel
Britton and Joseph Rose (1919-1923, 3:60-77) included 28
species in Echinopsis but in the same volume described the
genus Lobivia (3:49-60) with 20 species; they also accepted
Vincenzo Riccobono's genus Trichocereus. In subsequent
years Curt Backeberg described six additional genera, but
few argue today that these should remain separate. The seed
work by Heimo Friedrich (1974) and Friedrich and Wolf-
gang Glaetzle (1983) showed that Helianthocereus, Hymeno-
rebutia, Pseudolobivia, Soehrensia, and Trichocereus should
be included in Echinopsis, a conclusion greeted with rela-
tively little controversy. Gordon Rowley (1974b) emphasized
that flowers and fruits show no constant and recognizable
differences, in other words, that there is no clear gap between
the many genera now included in Echinopsis. There also
seems to be ample evidence to support the inclusion of Lobi-
via in Echinopsis, because the difference between them is
fuzzy at best. However, Walter Rausch (1975) published a
treatment of Lobivia and commented in the introduction
that the "genus Lobivia, instituted by Britton & Rose, has
from the point of view of botanical systematics a very weak
foundation and is only artificially separated from Echinopsis,
Trichocereus, and some Rebutia groups." In fact, some re-
searchers such as Mats Hjertson (pers. comm.) believe that
Rebutia should, indeed, be included in Echinopsis. The In-
ternational Cactaceae Systematics Group has kept Rebutia
separate, however, as reflected here.

Echinopsis comprises 128 species and one naturally oc-
curring hybrid. Plants vary from large and treelike to small
and globose. Most are spiny and have ribs. Flowers may be
borne subapically to laterally, open either day or night, are
funnelform to salverform, usually have narrow scales on the
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pericarpels, and floral tubes that often bear hairs or bristles.
The flowers also lack clearly defined nectar chambers. The
genus is obviously complex and in need of DNA analysis and
extensive field research.

Echinopsis Zuccarini 1837

Cereus subg. Trichocereus A. Berger 1905, Trichocereus (A. Berger)

Riccobono 1909
Chamaecereus Britton & Rose 1922
Lobivia Britton & Rose 1922
Echinopsis subg. Pseudolobivia Backeberg 1934, Pseudolobivia

(Backeberg) Backeberg 1942
Hymenorebutia Fric ex Buining 1938
Echinopsis subg. Setiechinopsis Backeberg 1938, Setiechinopsis

(Backeberg) De Haas 1940
Soehrensia Backeberg 1938
Acantholobivia Backeberg 1942
Lobivia subg. Neolobivia Backeberg 1942, Neolobivia (Backeberg)

Y. Ito 1957
Helianthocereus Backeberg 1949

Leucostele Backeberg 1953

Subfamily Cactoideae,tribe Trichocereeae. Plants treelike to shrub-

by, solitary to branching or clustering. Stems slender cylindrical to glo-

bose. Ribs usually distinct, few to many, sometimes tuberculate be-

tween or beneath the areoles. Areoles borne on the rib margins, usually

round and with wool. Spines few to many, sometimes heavily armed.

Flowers borne subapically or laterally, open during the day or night,

often large, radially symmetrical, funnelform to salverform to bell

shaped; pericarpels and floral tubes usually with numerous narrow

scales bearing dense hairs, sometimes with bristles but no spines; sta-

mens many, usually forming a throat circle, with the filaments some-

times forming a distinct membranous ring or hymen;nectar chambers

not clearly defined. Fruits globose to ovoid to oblong, fleshy to dry,

often dehiscent. Seeds globose to ovoid, flat or glossy black, usually

warty. Distribution: central and southern South America in Peru, Bo-

livia, Brazil, Paraguay, Uruguay, and Argentina.

Echinopsis adolfofriedrichii G. Moser 1982

Plants solitary, rarely forming branches. Stems depressed
globose, dull dark green, 7-15 cm (2.8-5.9 in) high, 10-20
cm (3.9-7.9 in) in diameter. Ribs 11-13, prominent, acute.
Areoles white to gray, 1.5-2 cm (0.6-0.8 in) apart. Spines
horn colored to gray, with brown tips. Central spines 1-2.
Radial spines 4-7. Flowers open at night, funnelform, white,
sweet smelling, 18-20 cm (7.1-7.9 in) long, 10-13 cm (3.9-
5.1 in) in diameter. Fruits globose, blackish green to brown-
ish, very hairy, to 3 cm (1.2 in) long and 2.5 cm (1 in) in di-
ameter. Distribution: between Asuncion and Encarnacion,
southeastern Paraguay.
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Echinopsis ancistrophora Spegazzini 1905
Pseudolobivia ancistrophora (Spegazzini) Backeberg 1941

Echinopsis polyancistra Backeberg 1933, Pseudolobivia polyancistra

(Backeberg) Backeberg 1942

Echinopsis hamatacantha Backeberg 1934, Pseudolobivia hamata-

cantha (Backeberg) Backeberg 1942

Echinopsis kratochviliana Backeberg 1934, Pseudolobivia kratochvil-

iana (Backeberg) Backeberg 1942

Echinopsis leucorhodantha Backeberg 1934, Pseudolobivia leucorho-

dantha (Backeberg) Backeberg ex Krainz 1942

Echinopsis pelecyrhachis Backeberg 1934, Pseudolobivia pelecyrha-

chis (Backeberg) Backeberg ex Krainz 1942

Echinopsis torrecillasensis Cardenas 1956, Pseudolobivia torrecilla-

sensis (Cardenas) Backeberg 1959

Lobivia arachnacantha Buining & F. Ritter 1956, Echinopsis arachna-

cantha (Buining & F. Ritter) H. Friedrich 1974, E. ancistrophora

subsp. arachnacantha (Buining & F. Ritter) Rausch 1977

Lobivia pojoensis Rausch 1968, Echinopsis ancistrophora subsp.
pojoensis (Rausch) Rausch 1977

Lobivia cardenasiana Rausch 1972, Echinopsis cardenasiana

(Rausch) H. Friedrich 1974, E. ancistrophora subsp.cardenasiana
(Rausch) Rausch 1977

Plants solitary or forming clumps. Stems depressed globose,
glossy dark green, to 8 cm (3.1 in) in diameter. Ribs 15-20,
straight, divided into many small tubercles. Central spine
usually one, rarely as many as 4, sometimes absent, hooked,
light brown, to 2 cm (0.8 in) long. Radial spines 3-10, flexi-
ble, spreading, curved backward, whitish, to 1.5 cm (0.6 in)
long. Flowers borne laterally, open during the day, of all col-
ors, from white, sometimes with pinkish tint, to deep red,
unscented, 12-16 cm (4.7-6.3 in) long; floral tubes slender.
Fruits oblong, green to greenish purple, somewhat dry, to 16
mm (0.6 in) long and 8 mm (0.3 in) in diameter. Distribu-
tion: western Argentina and southern Bolivia.

Four subspecies of Echinopsis ancistrophora are recog-
nized. Subspecies ancistrophora has flowers of varying colors;
it occurs from south of Salta, Argentina, north to just across

the border into southern Bolivia. Subspecies arachnacantha
occurs farther north in the region of Samaipata, Santa Cruz,
Bolivia, is smaller, and has yellow to yellow-orange flowers.
Subspecies cardenasiana occurs in Tarija, Bolivia, and has vi-
olet-pink to red flowers. Subspecies pojoensis produces larger
plants with reddish flowers; it occurs near Pojo,
Cochabamba, Bolivia.

Echinopsis angelesii (R. Kiesling) G. D. Rowley 1980
Trichocereus angelesii R. Kiesling 1978

Plants shrubby, low growing, branching basally with many
branches, forming low mats to 1 m (3.3 ft) high. Stems cylin-
drical, ascending, light green, opaque, 6-6.5 cm (2.4-2.6 in)
in diameter. Ribs low, obtuse, notched. Areoles oval, with
scanty wool. Spines rigid, awl shaped, expanded basally. Cen-
tral spine one, to 2 cm (0.8 in) long. Radial spines 12, in lat-
eral pairs, lowest one longer, to 1.5 cm (0.6 in). Flowers borne
near the stem tips, bell shaped, white, to 20 cm (7.9 in) long
and 14 cm (5.5 in) in diameter. Distribution: Guachipas de-
partment, Salta, Argentina.

Echinopsis ancistrophora subsp. ancistrophora Echinopsis angelesii
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Echinopsis antezanae (Cardenas) H. Friedrich & G. D. Row-
ley 1974

Trichocereus antezanae Cardenas 1953, Helianthocereus antezanae

(Cardenas) Backeberg 1955

Plants shrubby with one to five columnar branches arising
basally, to 5 m (16 ft) high. Stems cylindrical, stout, to 25 cm
(9.8 in) in diameter. Ribs 15-30. Areoles white, close set.
Spines 10-27, thin, needle-like, flattened against the stem
surface, often interlacing, some bent backward, yellowish to
brownish, 2-10 cm (0.8-3.9 in) long. Flowers borne near the
stem tips, open at night, white, 10-14 cm (3.9-5.5 in) long.
Fruits globose, yellowish green, 2.5 cm (1 in) in diameter.
Distribution: El Cerado province, Oruro, Bolivia.

Echinopsis arboncola (Kimnach) Mottram 1997
Trichocereus arboricola Kimnach 1990

Plants shrubby, epiphytic, erect at first, later pendent. Stems
slender cylindrical, dark green, to 1.2 m (3.9 ft) or more long,
2.5-4 cm (1-1.6 in) in diameter, producing aerial roots. Ribs
9-11, compressed laterally, with nearly square or subconical
tubercles to 3 mm high. Areoles on the tips of tubercles, with
cream-colored wool, 3-4 mm apart. Spines 9-15, radiating,
needle-like, sharp, yellowish to brownish, one longer than
the others, 1-23 mm (to 0.9 in) long. Flowers borne near the
stem tips, open at night, bell shaped, white, 12-13 cm (4.7-
5.1 in) long, 13-15 cm (5.1-5.9 in) in diameter. Distribution:
southern Bolivia and northern Argentina.

Echinopsis arebaloi Cardenas 1956
Plants forming clusters. Stems globose, depressed apically,
dark green, 6-10 cm (2.4-3.9 in) high, 8-10 cm (3.1-3.9 in)
in diameter. Ribs usually 11, broad, low. Areoles prominent,
round, with gray felt, 1-1.5 cm (0.4-0.6 in) apart. Spines 12-
15, not differentiated as centrals and radials, stiff, needle-like,
spreading, thin, light gray with brown tips, 5-15 mm (0.2-
0.6 in) long. Flowers borne near the stem tips, open at night,
funnelform, white, to 16 cm (6.3 in) long. Distribution:
Santa Cruz, Bolivia.

Echinopsis atacamensis (Philippi) H. Friedrich &G. D.
Rowley 1974

CARDON, CARDON GRANDE, CAVUL, PASAKANA

Cereus atacamensis Philippi 1860, Trichocereus atacamensis

(Philippi) W. T. Marshall & Bock 1941, Helianthocereus atacamensis

(Philippi) Backeberg 1959

?Echinopsis formosissima Labouret 1855

Pilocereus pasacana F. A. C. Weber ex Rumpler 1886, Cereus

pasacana (F. A. C. Weber ex Rumpler) F. A. C. Weber 1893, Tri-

chocereus pasacana (F. A. C. Weber ex Rumpler) Britton & Rose

1920, Helianthocereus pasacana (F. A. C. Weber ex Rumpler) Backe-

Echinopsis arboricola, photograph by Myron Kimnach

Echinopsis atacamensis subsp. pasacana; wood of E. atacamensis
illustrated on page 71
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berg 1959, Echinopsis pasacana (F. A. C. Weber ex Rumpler) H.

Friedrich & G. D. Rowley 1974, E. atacamensis subsp. pasacana
(F. A. C.Weber ex Rumpler)G.Navarro 1996

Leucostele rivierei Backeberg 1953, Trichocereus rivierei (Backeberg)

Krainz 1967, Echinopsis rivierei (Backeberg) H. Friedrich & G. D.

Rowley 1974

Trichocereus eremophilus F. Ritter 1980

Plants treelike, occasionally producing small lateral branches
and becoming candelabra-like, to 10 m (33 ft) high. Stems
cylindrical, to 7 cm (2.8 in) in diameter. Ribs 20-30. Areoles
becoming large, round. Spines 50-100, not differentiated as
centrals and radials, maroon, unequal, 28-30 cm (11-12 in)
long. Flowers borne laterally, white with rose-colored tint,
10-14 cm (3.9-5.5 in) long. Fruits globose, dark green, cov-
ered by dense hairs, edible, to 5 cm (2 in) in diameter. Dis-
tribution: Chile, Argentina, and Bolivia.

The wood of Echinopsis atacamensis has been used as a
construction material, for making furniture, and as firewood
(Chapter 2, under Other Uses of Cacti). Two subspecies of E.
atacamensis are recognized. Subspecies atacamensis is usually
unbranched, reaching heights of 6 m (20 ft); it occurs in
Chile. Subspecies pasacana is often branched, attaining
heights of 10 m (33 ft) or more; it occurs in Argentina and
Bolivia, and its wood has been used in making rain sticks
(Chapter 2, under Other Uses of Cacti).

Echinopsis aurea Britton & Rose 1922
GOLDEN COB, GOLDEN EASTER LILY CACTUS

Lobivia aurea (Britton & Rose) Backeberg 1934, Pseudolobivia aurea

(Britton & Rose) Backeberg 1951, Hymenorebutia aurea (Britton &

Rose) F. Ritter 1980, L. shaferi subsp. aurea (Britton & Rose) E. Her-

zog 1985

Lobivia shaferi Britton & Rose 1922

Lobivia cylindrica Backeberg 1935, Echinopsis fallax var. cylindrica

(Backeberg) J. G. Lambert 1998

Lobivia leucomalla Wessner 1938, Hymenorebutia leucomalla (Wess-

ner) Buining 1939, Echinopsis leucomalla (Wessner) H. Friedrich

1974, L shaferi subsp. leucomalla (Wessner) E. Herzog 1985

Lobivia fa//ax Oehme 1939, Echinopsis fa//ax(0ehme) H. Friedrich

1974, L shaferi subsp. fallax (Oehme) E. Herzog 1985

Lobivia cylindracea Backeberg 1957, Echinopsis cylindracea (Backe-

berg) H. Friedrich 1974

Pseudolobivia luteiflora Backeberg 1966, not validly published

Echinopsis aurea var. quinesensis Rausch 1970, Hymenorebutia quine-

sensis (Rausch) F. Ritter 1980, E. quinesensis (Rausch) H. Friedrich

& Glaetzle 1983

Lobivia shaferi subsp. rubriflora E. Herzog 1985, not validly published

Plants solitary or forming clusters. Stems globose to short
cylindrical, dark green, 5-10 cm (2-3.9 in) high, 4-6 cm
(1.6-2.4 in) in diameter. Ribs 14-15, acute, prominent, with
deep furrows between. Areoles brownish, to 1 cm (0.4 in)

apart. Spines brownish or black below, with yellowish tips.
Central spines usually 4, often flattened, stout, 2-3 cm (0.8—
1.2 in) long. Radial spines 8-10, spreading, to 1 cm (0.4 in)
long. Flowers freely borne laterally, open during the day,
glossy lemon yellow, to 9 cm (3.5 in) long and 8 cm (3.1 in)
in diameter. Fruits ovoid, semidry, dehiscent. Distribution:
northern Argentina.

Echinopsis backebergH Werdermann ex Backeberg 1931
C A R M I N E COB
Lobivia backebergii (Werdermann ex Backeberg) Backeberg 1935

Echinopsis boedekeriana Harden 1936, Lobivia boedekeriana

(Harden) Boedeker 1936

Lobivia wrightiana Backeberg 1937, Echinopsis backebergii subsp.

wrightiana (Backeberg) G. D. Rowley 1982

Lobivia oxyalabastra Cardenas & Rausch 1966

Lobivia winterana F. Ritter 1970, Neolobivia winterana (F. Ritter) F. Ritter

1981

Lobivia zecheri Rausch 1971, Echinopsis backebergii subsp. zecheri

(Rausch) G. D. Rowley 1982

Plants solitary or forming clumps. Stems globose to short
cylindrical, pale green, 4-5 cm (1.6-2 in) in diameter. Ribs
about 15, acute, notched, spiraling. Areoles woolly at first, 1—

Echinopsis aurea

Echinopsis backebergii



1.5 cm (0.4-0.6 in) apart. Spines 1-11, not always differenti-
ated as centrals and radials, spreading, brown, becoming gray
with age, slender, curved, nearly hooked at tips, 0.5-5 cm
(0.2-2 in) long. Flowers borne laterally near the stem tips,
open during the day, pale to dark red, often with a bluish
sheen and white throats, to 5.5 cm (2.2 in) long and 4 cm
(1.6 in) in diameter; floral tubes slender. Fruits small, glo-
bose, semidry, dehiscing vertically. Distribution: La Paz re-
gion, Bolivia, and Peru.

Echinopsis baldiana Spegazzini 1905

Plants solitary, only rarely branching, cylindrical, 20-30 cm
(7.9-12 in) high, 12-15 cm (4.7-5.9 in) in diameter. Ribs 13-
14, not notched. Areoles large, gray. Spines dark brown, be-
coming reddish below. Central spines 3-4, to 5 cm (2 in)
long. Radial spines 9-11, to 1.5 cm (0.6 in) long. Flowers
large, white, scented. Fruits 4-5 cm (1.6-2 in) long. Distrib-
ution: Catamarca, Argentina.

Echinopsis bertramiana (Backeberg) H. Friedrich & G. D.
Rowley 1974

Trichocereus bertramianus Backeberg 1935, Helianthocereus

bertramianus (Backeberg) Backeberg 1951

Plants treelike, branching from near the base, often with
short trunks. Stems erect, cylindrical, to 2 m (6.6 ft) long and
25 cm (9.8 in) in diameter. Ribs about 20, acute, to 3 cm (1.2
in) high. Areoles light brown. Spines as many as 30, some-
times bristly, needle-like, pointing downward, whitish, be-
coming yellowish with age, 0.5-8 cm (0.2-3.1 in) long. Flow-
ers yellow to creamy white. Distribution: La Paz, Bolivia.

Echinopsis boyuibensis F. Ritter 1965
Pseudolobivia boyuibensis (F. Ritter) Backeberg 1966

Plants treelike, branching. Stems erect, cylindrical, 5-18 cm
(2-7.1 in) in diameter. Ribs 10-12, not notched. Areoles not
inclined. Central spine 0-1,2-4 cm (0.8-1.6 in) long. Radial
spines 2-6,0.7-2 cm (0.3-0.8 in) long. Flowers funnelform,
white, to 20 cm (7.9 in) long and 6 cm (2.4 in) in diameter.
Distribution: Santa Cruz, Bolivia.

Echinopsis brasiliensis Fric ex Pazout 1963

Plants solitary, sometimes branching. Stems globose, small,
glossy gray-green. Ribs 9, acute. Areoles small, grayish white,
to 1 cm (0.4 in) apart. Spines 7-9, awl shaped, radiating, yel-
lowish white with dark tips, to 1 cm (0.4 in) long. Flowers
light red, scented, to 10 cm (3.9 in) in diameter. Distribu-
tion: southern Brazil. Ritter (1979-1981) believes Echinopsis
brasiliensis is a population of E. oxygona.
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Echinopsis bridgesi Salm-Dyck 1850
Trichocereus bridgesii (Salm-Dyck) Britton & Rose 1920

Trichocereus tenuispinus F. Ritter 1967

Echinopsis yungasensis F. Ritter 1980, E. bridgesii subsp. yungasen-

sis (F. Ritter) P. J. Braun & Esteves 1995

Plants usually forming clumps of three to six stems. Stems
globose to oblong, to 40 cm (16 in) high and 13 cm (5.1 in) in
diameter. Ribs 9-12, prominent, not notched. Areoles large,
brown. Central spine usually one but sometimes several or
absent, gray with dark tip. Radial spines 8-10, very unequal,
brownish. Flowers white, 15-18 cm (5.9-7.1 in) long. Dis-
tribution: La Paz, Bolivia.

Two subspecies of Echinopsis bridgesii are recognized.
Subspecies yungasensis tends to be somewhat smaller than
subspecies bridgesii and occurs near Coripata.

Echinopsis bruchii (Britton & Rose) H. Friedrich & Glaetzle
1983

Lobivia bruchii Britton & Rose 1922, Soehrensia bruchii (Britton &

Rose) Backeberg 1940, L formosa subsp. bruchii (Britton & Rose)

Rausch 1976, Trichocereus bruchii (Britton & Rose) F. Ritter 1980

Lobivia grandis Britton & Rose 1922, Pseudolobivia grandis (Britton &

Rose) Krainz 1946, Soehrensia grandis (Britton & Rose) Backeberg

1951, Echinopsis grandis (Britton & Rose) H. Friedrich & G. D. Row-

ley 1974, L. formosa subsp. grandis (Britton & Rose) Rausch 1976,

Trichocereus grandis (Britton & Rose) F. Ritter 1980

Soehrensia ingens Backeberg 1951, Echinopsis ingens (Backeberg)

H. Friedrich & G. D. Rowley 1974, Trichocereus ingens (Backeberg)

F. Ritter 1980

Plants usually solitary, depressed globose, to 50 cm (20 in) in
diameter. Ribs as many as 50 or more, low, distinct, some-
what inflated or tuberculate between areoles. Areoles white.
Spines 12-15, spreading, yellowish or brown. Flowers open
during the day, deep red, 4-5 cm (1.6-2 in) long and in di-
ameter. Distribution: northern Argentina.

Echinopsis bruchii
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Echinopsis Xcabrerae (R. Kiesling) G. D. Rowley 1979, as a
species

Trichocereus cabrerae R. Kiesling 1976

Echinopsis xcabrerae is a naturally occurring hybrid, proba-
bly E. strigosa x E. terscheckii. Plants shrubby, branching
basally with ascending branches, to 2 m (6.6 ft) high and 3 m
(9.8 ft) wide. Stems cylindrical, more or less erect, vivid
green, sometimes opaque, 1.5-2 m (4.9-6.6 ft) long, 9-11
cm (3.5-4.3 in) in diameter. Ribs 15-18, usually 17, notched.
Areoles abundantly woolly, whitish yellow, to 1.2 cm (0.5
in) apart. Spines about 10, radiating, irregularly arranged,
straight, brownish when young, later yellowish, 3-5 mm
long. Flowers borne laterally on the upper third of the stems,
narrowly bell shaped, white, 15-17 cm (5.9-6.7 in) long, to
10 cm (3.9 in) in diameter. Fruits globose, green, to 4 cm (1.6
in) in diameter. Distribution: La Rioja, Argentina.

Echinopsis caineana (Cardenas) D. R. Hunt 1991
Lobivia caineana Cardenas 1952

Plants solitary, ellipsoidal, depressed apically, fresh green,
10-29 cm (3.9-11 in) high, 7-9 cm (2.8-3.5 in) in diameter.
Ribs 9, prominent above, blunt below. Areoles elliptical,
cream to gray, to 2.5 cm (1 in) apart. Spines 14-18, awl
shaped, curved, unequal, some diverging, others erect, gray
to whitish, with dark tips, 1.5-7 cm (0.6-2.8 in) long. Flow-
ers borne at the stem tips, open during the day, funnelform,
deep violet-rose to pink to magenta, sometimes white, 4—6
cm (1.6-2.4 in) in diameter. Fruits ovoid, nearly dry, to 2 cm
(0.8 in) long. Distribution: Charcas province, Potosi, Bolivia.

Echinopsis cajasensis F. Ritter 1980

Plants usually solitary, flattened globose, green, to 15 cm (5.9
in) in diameter. Ribs 13—25 with thin margins. Areoles oval,
whitish. Central spines 1-2, erect, brownish yellow with dark
tips. Radial spines 8-12, brownish yellow to nearly white, 7-
15 mm (0.3-0.6 in) long. Flowers borne laterally, open at
night, white, to 16 cm (6.3 in) long. Fruits oval, green, to 3 cm
(1.2 in) long and 2 cm (0.8 in) in diameter. Distribution:
Cajas, Mendez province, Bolivia.

Echinopsis calliantholilacina Cardenas 1965

Plants usually solitary, globose, somewhat depressed apically,
gray-green, 3-4 cm (1.2-1.6 in) high, 6-9 cm (2.4-3.5 in)
in diameter. Ribs 10-12, acute, forming hatchet-shaped tu-
bercles. Areoles elliptical, gray, to 1.5 cm (0.6 in) apart. Spines
gray with brown tips. Central spine one, directed upward,
curved inward, awl shaped, 1.5-2 cm (0.6-0.8 in) long. Ra-
dial spines 7-9, curing, pectinate and flattened against the

stem surface, 0.8—1.5 cm (0.3-0.6 in) long. Flowers borne
laterally, open at night, light magenta to nearly white, to 15
cm (5.9 in) long. Distribution: Oropeza province, Chuqui-
saca, Bolivia.

Echinopsis callichroma Cardenas 1965
Pseudolobivia callichroma (Cardenas) Backeberg 1966

Plants usually solitary, globose to somewhat conical, gray-
green, 2-3 cm (0.8-1.2 in) high, 12-15 cm (4.7-5.9 in) in di-
ameter. Ribs 17-19, acute, notched, forming tubercles to 1
cm (0.4 in) high. Areoles elliptical, gray, 1-2.5 cm (0.4-1 in)
apart. Spines 12-14, pectinate, flexible, curved, gray, needle-
like, 2-6 cm (0.8—2.4 in) long. Flowers long funnelform,
bright reddish magenta to fuchsia, with dark midveins, 8-9
cm (3.1-3.5 in) long. Distribution: Tapacari province, Co-
chabamba, Bolivia.

Echinopsis calochlora K. Schumann 1903
? Echinopsis grandiflora Linke 1857
Echinopsis calochlora subsp.glaetzleana P. J. Braun & Esteves 1994

Plants solitary or clustering. Stems globose, deep green, 6-9
cm (2.4-3.5 in) in diameter. Ribs 13-16, broad, notched.
Areoles sunken in the ribs, to 1.5 cm (0.6 in) apart. Spines
yellow, needle-like. Central spines 3-4, slightly longer than
the radials and with dark tips. Radial spines 14-20, ascend-
ing, to 1 cm (0.4 in) long. Flowers borne laterally, white, to 16
cm (6.3 in) long. Distribution: Brazil.

Two subspecies of Echinopsis calochlora are recognized.
Subspecies glaetzleana differs from subspecies calochlora in
having stems to only 7.5 cm (3 in) in diameter, 14-16 ribs
rather than 13, and smaller flowers. It is found in Mato Gros-
so do Sul rather than Goias.

Echinopsis camarguensis (Cardenas) H. Friedrich &
G.D.Rowley 1974

Trichocereus camarguensis Cardenas 1953

Plants shrubby, columnar, often with several curving, as-
cending branches, to 50 cm (20 in) high. Stems cylindrical,
light green. Ribs 14, very low. Spines needle-like, yellow to
grayish. Central spines 2-3, to 5 cm (2 in) long. Radial spines
12-13, radiating, to 3 cm (1.2 in) long. Flowers open at night,
funnelform, white, to 20 cm (7.9 in) long. Fruits globose to
ovoid, to 2 cm (0.8 in) in diameter. Distribution: Cinti, Chu-
quisaca, Bolivia.

Echinopsis candkans (Gillies ex Salm-Dyck) F. A. C. Weber
ex D.R. Hunt 1987

Cereus candicans Gillies ex Salm-Dyck 1834, Trichocereus candicans
(Gillies ex Salm-Dyck) Britton & Rose 1920



Cereus candicans var. courantii K. Schumann 1897, Trichocereus

courantii (K. Schumann) Backeberg 1954, Echinopsis courantii

(K. Schumann) H. Friedrich & G. D. Rowley 1974

Trichocereus neolamprochlorus Backeberg 1959

Helianthocereus pseudocandicans Backeberg 1966, not validly pub-

lished; Trichocereus pseudocandicans (Backeberg) R. Kiesling

1976, not validly published; Echinopsis pseudocandicans (Backe-
berg)

H. Friedrich &Glaetzle 1983, not validly published

Plants shrubby with many stems, forming clumps 1-3 m
(3.3-9.8 ft) in diameter. Stems cylindrical, erect or spreading,
rounded apically, light green, to 60 cm (24 in) long and 14
cm (5.5 in) in diameter. Ribs 9-11, low, usually obtuse. Are-
oles large, white, 2-3 cm (0.8-1.2 in) apart. Spines awl
shaped, brownish yellow, somewhat mottled. Central spines
several, to 10 cm (3.9 in) long. Radial spines 10 or more, un-
equal, spreading, to 4 cm (1.6 in) long. Flowers open at night,
showy, funnelform, fragrant, white, 18-23 cm (7.1-9.1 in)
long, 11-19 cm (4.3-7.5 in) in diameter. Fruits globose to el-
lipsoidal, dehiscent. Distribution: northern Argentina.

Echinopsis Cephalomacrostibas (Werdermann & Backe-
berg) H. Friedrich & G. D. Rowley 1974.

Cereus Cephalomacrostibas Werdermann & Backeberg 1931, Tricho-

cereus Cephalomacrostibas (Werdermann & Backeberg) Backeberg

1932, Weberbauerocereus Cephalomacrostibas (Werdermann &

Backeberg) F. Ritter 1981, Haageocereus Cephalomacrostibas
(Werdermann & Backeberg) P. V. Heath 1995

Plants shrubby, forming dense clumps to 2 m (6.6 ft) high.
Stems cylindrical, gray-green, to 10 cm (3.9 in) in diameter.
Ribs 8, broad, with transverse furrows. Areoles prominent,
crowded apically, brown. Central spines 1-4, very stout, curv-
ing backward, interlacing, sometimes angular and chan-
neled, dark brown, becoming gray with age, to 12 cm (4.7 in)
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Echinopsis
candicans

Echinopsis calochlora subsp. calochlora Echinopsis Cephalomacrostibas



262 Echinopsis cephalomacrostibas

long. Radial spines as many as 20, awl shaped, very short.
Flowers open at night, white, to 12 cm (4.7 in) long and 10
cm (3.9 in) in diameter. Fruits globose to oblong, reddish to
yellowish orange. Distribution: southern Peru.

Echinopsis cerdana Cardenas 1959

Plants solitary, globose, gray-green, 8-10 cm (3.1-3.9 in)
high, 10-20 cm (3.9-7.9 in) in diameter. Ribs 11-16, acute,
notched. Areoles white, 2.5-3 cm (1-1.2 in) apart. Spines all
stout, awl shaped, gray with brownish tips. Central spine one,
3-6 cm (1.2-2.4 in) long. Radial spines 8-12,1-3 cm (0.4-
1.2 in) long. Flowers open at night, funnelform, white, to 14
cm (5.5 in) long. Distribution: Potosi, Bolivia.

Echinopsis chalaensis (Rauh & Backeberg) H. Friedrich &
G.D.Rowley 1974

Trichocereus chalaensis Rauh & Backeberg 1956

Plants shrubby with several erect branches, to 4 m (13 ft)
high. Stems cylindrical, to 15 cm (5.9 in) in diameter. Ribs 8,

Echinopsis chiloensis; rain sticks made from E. chiloensis illustrated
on page 71

broad, with transverse furrows above areoles. Areoles aris-
ing from the notches. Spines dark brown, becoming lighter
with age. Central spines 2-3, to 5 cm (2 in) long. Radial
spines 6-10, to 1 cm (0.4 in) long. Flowers open at night, fun-
nelform, white, to 17 cm (6.7 in) long and 10 cm (3.9 in) in
diameter. Distribution: near Chala, Arequipa, Peru.

Echinopsis chamaecereus H. Friedrich & Glaetzle 1983
Cereus silvestrii Spegazzini 1905, not Echinopsis silvestrii Spegazzini

1905; Chamaecereus silvestrii (Spegazzini) Britton & Rose 1922,
Lobivia silvestrii G. D. Rowley 1967

Plants shrubby, much branched, creeping to form mats and
clumps. Stems slender cylindrical, pale green, to 30 cm (12 in)
long, 1-1.5 cm (0.4-0.6 in) in diameter. Ribs 6-9, very low.
Spines several, short, bristly, whitish or brownish. Flowers
open during the day, orange-scarlet, to 7 cm (2.8 in) long; flo-
ral tubes narrow, with long brownish or whitish hairs. Dis-
tribution: Tucuman, Argentina.

Echinopsis chiloensis (Colla) H. Friedrich & G. D. Rowley
1974

CACTO, QUISCO
Cactus chiloensis Colla 1826, Cereus chiloensis (Colla) A. P. de Can-

dolle 1828, Trichocereus chiloensis (Colla) Britton & Rose 1920

Plants treelike, branching basally or nearly so, first at right
angles, then erect, to 8 m (26 ft) high. Stems stout, cylindri-
cal, 10-12 cm (3.9-4.7 in) in diameter. Ribs usually 16-17,
low, broad, distinctly tuberculate. Spines pale yellow, later
gray, with brown tips. Central spine one, straight, erect, 4-7
cm (1.6-2.8 in) or more long. Radial spines 8-12, 1-2 cm
(0.4-0.8 in) or more long. Flowers open during the day,
white, to 14 cm (5.5 in) long. Fruits globose, green. Distrib-
ution: Chile. Some concern has been expressed among con-
servationists that the extensive collecting of dead stems of
Echinopsis chiloensis for the construction of rain sticks
(Chapter 2, under Other Uses of Cacti) might hurt popula-
tions of the plants. I have observed that some populations
near towns and villages may be slightly affected but that there
does not seem to be a significant threat to the species.

Echinopsis chrysantha Werdermann 1931
Lobivia chrysantha (Werdermann) Backeberg 1935, Hymenorebutia

chrysantha (Werdermann) F. Ritter 1980
Lobivia polaskiana Backeberg 1948

Plants solitary, depressed globose to short cylindrical, dull
gray-green, 4-6 cm (1.6-2.4 in) high, 6-7 cm (2.4-2.8 in) in
diameter. Taproots enlarged, carrotlike. Ribs 8-26, straight
or slightly oblique, continuous. Areoles about 1.5 cm (0.6 in)
apart. Spines reddish brown, becoming gray with age. Cen-



tral spines absent. Radial spines 5-7, sometimes only 3,
spreading laterally, to 2 cm (0.8 in) long. Flowers broadly
funnelform, open during the day, yellow to orange, with
darker reddish purple throats, to 5 cm (2 in) long. Distribu-
tion: Salta, Argentina.

Echinopsis chrysochete Werdermann 1936
Lobivia chrysochete (Werdermann) Wessner 1938
Lobivia hystrix F. Ritter 1966
Lobivia markusii Rausch 1966

Plants solitary to clustering. Stems flattened globose to glo-
bose, green, to 25 cm (9.8 in) in diameter. Ribs about 20,
transversely notched. Spines thin, bristly, yellow to brownish.
Central spines 3-5, to 8 cm (3.1 in) long. Radial spines as
many as nearly 30. Flowers widely funnelform, orange to red,
shiny, with whitish throats, 2.5-4 cm (1-1.6 in) in diameter.
Distribution: Culpina, Potosi, Bolivia, south to Volcan, Jujuy,
Argentina.

Echinopsis cinnabarina (W. J. Hooker) Labouret 1853
Echinocactus cinnabarina W. J. Hooker 1847, Lobivia cinnabarina

(W. J. Hooker) Britton & Rose 1922
Lobivia walterspielii Boedeker 1936
Pseudolobivia acanthoplegma Backeberg 1962, notvalidly published;

Lobivia acanthoplegma (Backeberg) Backeberg 1963, notvalidly
published; L. cinnabarina var. acanthoplegma (Backeberg) Rausch
1975, notvalidly published; Echinopsis cinnabarina subsp. acantho-
plegma (Backeberg) G. D. Rowley 1982, notvalidly published

Lobivia neocinnabarina Backeberg 1963, notvalidly published
Lobivia oligotricha Cardenas 1963
Lobivia pseudocinnabarina Backeberg 1963, notvalidly published
Lobivia charcasina Cardenas 1964
Lobivia taratensis Cardenas 1966, Echinopsis cinnabarina subsp.

taratensis (Cardenas) G. D. Rowley 1982
Lobivia prestoana Cardenas 1970, Echinopsis cinnabarina subsp. pre-

stoniana (Cardenas) G. D. Rowley 1982
Lobivia zudanensis Cardenas 1970
Lobivia draxleriana Rausch 1971
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Plants solitary, flattened globose, bright green, depressed and
unarmed apically, to 15 cm (5.9 in) in diameter. Ribs about
20, irregular and oblique, forming distinct tubercles. Cen-
tral spines 2-3, somewhat curved. Radial spines 8-12, slen-
der, slightly curved, 6-12 mm (0.2-0.5 in) long. Flowers
borne at the stem tips, open during the day, scarlet, to 4 cm
(1.6 in) in diameter. Distribution: Andes of Bolivia. Several
infraspecific taxa have been described, none recognized here
because much additional research is necessary.

Echinopsis clavata (F. Ritter) D. R. Hunt 1997
Trichocereus clavatus F. Ritter 1980

Plants shrubby, branching basally, more or less prostrate.
Stems club shaped, dark green, 1-2 m (3.3-6.6 ft) long, 7-15
cm (2.8-5.9 in) in diameter. Ribs 7-10, obtuse, notched. Are-
oles round, with dense orange-brown wool, 1.5-2.2 cm (0.6-
0.9 in) apart. Spines needle-like, dark brown, mostly straight.
Central spine usually one, very stout, 2-9 cm (0.8-3.5 in)
long. Radial spines 4-8, more or less spreading, 0.5-3 cm
(0.2-1.2 in) long. Flowers funnelform, white, to 18 cm (7.1
in) long. Distribution: La Paz, Bolivia.

Echinopsis cochabambensis Backeberg 1957
Plants commonly branching to form small clumps. Stems glo-
bose to short cylindrical, shiny green. Ribs about 10, rounded,
notched to form tubercles. Areoles depressed, to 1 cm (0.4 in)
apart. Spines deep brown, very sharp, to 1 cm (0.4 in) or more
long. Central spine usually one. Radial spines 5-9, projecting.
Flowers white. Distribution: Cochabamba, Bolivia.

Echinopsis comarapana Cardenas 1957
Echinopsis pereziensis Cardenas 1963
Echinopsis ayopayana F. Ritter & Rausch 1968

Plants many-stemmed, forming low cushions 30-40 cm (12-
16 in) wide. Stems short cylindrical, straight or somewhat
curved, tapering and depressed apically, gray-green, 10-15 cm

Echinopsis chrysantha, photograph by Jean-Marie Solichon Echinopsis cinnabarina
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(3.9-5.9 in) high, 5-8 cm (2-3.1 in) in diameter. Ribs 10-12
with transverse furrows. Areoles gray, to 1 cm (0.4 in) apart.
Spines thin, needle-like, swollen basally. Central spine one,
pointing downward, to 2 cm (0.8 in) long. Radial spines 9-11,
spreading, gray,0.5-1.1cm (0.2-0.4in) long. Flowers funnel-
form, white, 13-15 cm (5.1-5.9 in) long,4-6 cm (1.6-2.4in) in
diameter. Fruits globose, dark green, to 3 cm (1.2 in) in diam-
eter. Distribution: Vallegrande province, Santa Cruz, Bolivia.

Echinopsis conaconensis (Cardenas) H. Friedrich & G. D.
Rowley 1974

Trichocereus conaconensis Cardenas 1953, Helianthocereus conaco-

nensis (Cardenas) Backeberg 1955

Plants solitary or branching basally, often with several erect
branches, to 2 m (6.6 ft) high. Stems cylindrical, to 15 cm
(5.9 in) in diameter. Ribs about 17. Areoles gray, with a few
white hairs. Spines about 18, needle-like, bristly, sharp, whit-
ish, to 15 cm (5.9 in) long. Flowers deep cream colored, 11-
15 cm (4.3-5.9 in) long, to 12 cm (4.7 in) in diameter. Dis-
tribution: La Paz, Bolivia.

Echinopsis coquimbana (Molina) H. Friedrich & G. D. Row-
ley 1974

QUISCOCOQUIMBANO

Cactus coquimbanus Molina 1782, Cereus coquimbanus (Molina)

K. Schumann 1898, Trichocereus coquimbanus (Molina) Britton &

Rose 1920

Trichocereus serenanus F. Ritter 1965

Plants shrubby, branching basally, sometimes prostrate,
other times erect, forming dense thickets, to 1 m (3.3 ft) high.
Stems cylindrical, to 8 cm (3.1 in) in diameter. Ribs 12-13.
Areoles large, round, yellowish or brownish. Spines straight,
stout, brownish, becoming gray with age. Central spines 3-4,
much more gray, to 5 cm (2 in) long. Radial spines 8-12,1-2
cm (0.4-0.8 in) long. Flowers borne both apically and later-
ally, open during the day and night, bell shaped, white, to 12
cm (4.7 in) long. Fruits globose, green, edible. Distribution:
both north and south of Coquimbo, along the coast of Chile.

Echinopsis coronata Cardenas 1957

Plants solitary, globose, depressed apically, gray-green, 10-15
cm (3.9-5.9 in) high, 12-17 cm (4.7-6.7 in) in diameter. Ribs
about 13, notched, hatchet shaped. Areoles prominent, de-
pressed in the notches, 2.5-3 cm (1-1.2 in) apart. Spines awl
shaped, gray. Central spine one, 2-3 cm (0.8-1.2 in) long. Ra-
dial spines 8-10, spreading, sometimes flattened against the
stem surface, 0.5-2 cm (0.2-0.8 in) long. Flowers long fun-
nelform, white, 18-19 cm (7.1-7.5 in) long. Fruits globose,

tuberculate, light green, 2.8-3 cm (1.1-1.2 in) long and in di-
ameter. Distribution: Florida province, Santa Cruz, Bolivia.

Echinopsis cotacajesii Cardenas 1970

Plants usually solitary, globose, dull green, to 6.5 cm (2.6 in)
high, 7-8 cm (2.8-3.1 in) in diameter. Ribs 8-10, rounded,
not notched. Areoles round, dark gray, to 1.5 cm (0.6 in) apart.
Spines needle-like, dark gray. Central spine one, pointing up-
ward, 1.5-2 cm (0.6-0.8 in) long. Radial spines 7-10, spread-
ing, 0.5-0.8 cm (0.2-0.3 in) long. Flowers borne near the stem
tips, funnelform, white, to 11 cm (4.3 in) long and 5 cm (2 in)
in diameter. Fruits globose, 2-2.5 cm (0.8-1 in) in diameter.
Distribution: Ayopaya province, Cochabamba, Bolivia.

Echinopsis crassicaulis (R. Kiesling) H. Friedrich & Glaetzle
1983

Lobivia crassicaulis R. Kiesling 1978; Helianthocereus crassicaulis

Backeberg 1966, not validly published

Plants often branching basally, forming small clumps. Stems
globose to short cylindrical, often tapering apically, green, to
16 cm (6.3 in) high and 11.5 cm (4.5 in) in diameter. Ribs
9-14, rounded, broad. Areoles light brown, to 1.5 cm (0.6 in)
apart. Spines pale yellow with brown tips, becoming darker
with age. Central spines 1-5, awl shaped, 3.3-3.7 cm (1.3-1.5
in) long. Radial spines 7-12, becoming fairly stout, to 3 cm
(1.2 in) long. Flowers red, to 8 cm (3.1 in) long and 9 cm (3.5
in) in diameter. Distribution: northern Argentina.

Echinopsis coronata



Echinopsis cuzensis (Britton & Rose) H. Friedrich & G. D.
Rowley 1974

Trichocereus cuzcoensis Britton & Rose 1920

Plants treelike with many somewhat spreading branches, 5-6
m (16-20 ft) high. Stems cylindrical, green. Ribs 7-8, low,
rounded. Areoles fairly close set, 1-1.5 cm (0.4-0.6 in) apart.
Spines about 12, very stout, rigid, swollen basally, to 7 cm (2.8
in) long. Flowers open during the day and night, white, fra-
grant, 12-14 cm (4.7-5.5 in) long. Distribution: Cuzco, Peru.

Echinopsis densispina Werdermann 1934
Lobivia densispina (Werdermann) Werdermann ex Backeberg &

F. M. Knuth 1935, Hymenorebutia densispina (Werdermann) Buining
1939, L haematantha subsp. densispina (Werdermann) Rausch &
G. D. Rowley 1982

Echinopsis scoparia Werdermann 1934, Lobivia scoparia (Werder-
mann) Werdermann ex Backeberg & F. M. Knuth 1935, Hymenore-
butia scoparia (Werdermann) Buining 1939

Lobivia rebutioides Backeberg 1934, Hymenorebutia rebutioides
(Backeberg) Buining 1939, Echinopsis rebutioides (Backeberg)
H. Friedrich 1974

Lobivia chlorogona Wessner 1940, Hymenorebutia chlorogona (Wess-
ner) F. Ritter 1980

Lobivia napina Pazout 1960, Hymenorebutia napina (Pazout) Pazout
1964

Plants solitary, ovoid, gray-green to dark green, to 8 cm (3.1
in) high and 5.5 cm (2.2 in) in diameter. Ribs about 17,
notched, forming tubercles. Areoles yellowish white, some-
what sunken, to 5 mm apart. Central spines 4-7, light to dark
brown, with darker tips, straight to slightly curved, thick-
ened basally, 1.5-2 cm (0.6-0.8 in) long. Radial spines 16-
22, spreading, bristle-like, flexible, whitish, 0.6-0.8 cm (0.2-
0.3 in) long. Flowers yellow to orange, to 8.5 cm (3.3 in) long.
Distribution: southern Bolivia and northern Argentina.

Echinopsis densispina, photograph by Graham Charles
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Echinopsis derenbergii Fric 1927
Plants solitary, globose. Ribs acute. Areoles round, to 1.5 cm
(0.6 in) apart. Central spine one, slightly curving, dark brown,
to 1.5 cm (0.6 in) long. Radial spines 5-20. Flowers and fruits
undescribed. Distribution: Paraguay. Almost nothing is
known of Echinopsis derenbergii.

Echinopsis desertkola (Werdermann) H. Friedrich & G. D.
Rowley 1974

cacto
Cereus deserticola Werdermann 1929, Trichocereus deserticola

Looser 1929
Trichocereus fulvilanus F. Ritter 1962, Echinopsis fulvilana (F. Ritter) H.

Friedrich & G.D.Rowley 1974

Plants shrubby, branching basally with more or less erect
stems, 1-1.5 m (3.3-4.9 ft) high. Stems cylindrical. Ribs 8-
12, deeply notched, with distinct furrows above areoles. Are-
oles with dark wool, to 1.5 cm (0.6 in) apart. Central spines
1-3, sometimes curving, to 12 cm (4.7 in) long. Radial spines
15-25, unequal, thin, awl shaped, dark, becoming gray with
age, 1-1.5 cm (0.4-0.6 in) long. Flowers white, 7-8 cm (2.8-
3.1 in) long; pericarpels and floral tubes with dark wool.
Fruits globose, green, aromatic. Distribution: coastal hills,
from Caldera, Atacama, to Tocopilla, Antofagasta, Chile.

Echinopsis escayachensis (Cardenas) H. Friedrich & G. D.
Rowley 1974

Trichocereus escayachensis Cardenas 1963, Helianthocereus escay-
achensis (Cardenas) Backeberg 1966

Plants treelike, branching basally, 3-4 m (9.8-13 ft) high.
Stems cylindrical, more or less erect, 30-40 cm (12-16 in)
in diameter. Ribs 14-16, to 2 cm (0.8 in) high. Areoles gray,
1.5-2 cm (0.6-0.8 in) apart. Spines awl shaped, gray. Central
spine one, 4-6 cm (1.6-2.4 in) long. Radial spines 9-12,2-4
cm (0.8-1.6 in) long. Flowers funnelform, white, 15-17 cm
(5.9-6.7 in) long. Fruits globose, dark green, to 5 cm (2 in) in
diameter. Distribution: Mendez province, Tarija, Bolivia.

Echinopsis eyriesii (Turpin) Pfeiffer & Otto 1839

PINK EASTER LILY CACTUS, RED EASTER LILY CACTUS

Echinocactus eyr/es/7Turpin 1830, Cereus eyriesii (Turpin) Pfeiffer 1837
Cereus turbinatus Pfeiffer 1835, Echinopsis turbinata Pfeiffer & Otto

1839
Echinopsis pudantii Pfersdorf 1900

Plants solitary to clustering, branching basally. Stems glo-
bose to short cylindrical, 15-30 cm (5.9-12 in) high, 10-15
cm (3.9-5.9 in) in diameter. Ribs 11-18, thin above, not tu-
berculate. Areoles white to tan, to 1 cm (0.4 in) apart. Spines
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12-15, very short, hard, blackish. Flowers borne laterally,
white, 20-25 cm (7.9-9.8 in) long, 5-10 cm (2-3.9 in) in di-
ameter. Distribution: southern Brazil to northern Argentina.

Echinopsis fabrisii (R. Kiesling) G. D. Rowley 1979
Trichocereus fabrisii R. Kiesling 1976

Plants shrubby with many stems, branching only basally
with erect branches of varying heights, sometimes sprawl-
ing. Stems globose to short cylindrical, rounded and slightly
oblique apically, to 1 m (3.3 ft) long and 20 cm (7.9 in) in di-
ameter. Ribs about 22, slightly tuberculate. Areoles whitish,
to 1.5 cm (0.6 in) apart. Spines several, rigid, awl shaped, not
differentiated as centrals and radials, brownish red, 1-6 cm
(0.4-2.4 in) long. Flowers borne near the stem tips, widely
bell shaped, white, to 14 cm (5.5 in) long. Distribution: Jujuy,
Argentina.

Echinopsis famatimensis (Spegazzini) Werdermann 1931
O R A N G E COB CACTUS
Echinocactus famatimensis Spegazzini 1921, Lobivia famatimensis

(Spegazzini) Britton & Rose 1923, Rebutia famatimensis (Spegazz-

ini) Spegazzini ex Hosseus 1926

Lobivia pectinifera Wessner ex Fritzen 1940, Echinopsis densispina var.

pectinifera (Wessner ex Fritzen) J. G. Lambert 1998

Reicheocactus pseudoreicheanus Backeberg 1942

Plants usually solitary, sometimes forming clusters. Stems
globose to short cylindrical, strongly depressed apically, gray-
green to olive green, 3-7 cm (1.2-2.8 in) high, 2.5-6 cm (1-
2.4 in) in diameter. Ribs 24-40, low, forming tubercles. Are-
oles oblong, brownish. Central spines absent. Radial spines
7-9, curving, flattened against the stem surface, whitish to
yellowish, with dark bases, to 3 mm long. Flowers short fun-
nelform, yellow to orange, 3-3.5 cm (1.2-1.4 in) long. Dis-
tribution: near Famatina, La Rioja, Argentina.

Echinopsis ferox (Britton & Rose) Backeberg 1934
Lobivia ferox Britton & Rose 1922, Pseudolobivia ferox (Britton & Rose)

Backeberg 1942

Lobivia longispina Britton & Rose 1922, Echinopsis longispina (Britton

& Rose) Werdermann 1931, Pseudolobivia longispina (Britton &

Rose) Backeberg ex Krainz 1942

Echinopsis potosina Werdermann 1931, Pseudolobivia potosina (Wer-

dermann) Backeberg ex Krainz 1942, Lobivia potosina (Werder-

mann) H.Friedrich 1974

Lobivia claeysiana Backeberg 1937

Lobivia hastifera Werdermann 1938

?Trichocereus orurensis Cardenas 1953, ?Helianthocereus orurensis

(Cardenas) Backeberg 1955, ?Echinopsis orurensis (Cardenas)

H. Friedrich & G. D. Rowley 1974

Lobivia aureolilacina Cardenas 1961

Lobivia backebergianaY. Ito 1962

Lobivia pachyacantha Y. Ito 1962

Pseudolobivia wilkeae Backeberg 1962, not validly published; Lobivia

wilkeae (Backeberg) H. Friedrich 1974, not validly published

Echinopsis lecoriensis Cardenas. 1963, Pseudolobivia lecoriensis

(Cardenas) Backeberg 1966

Lobivia horrida F. Ritter 1963

Lobivia pictiflora F. Ritter 1966

Lobivia varispina F. Ritter 1980

Plants solitary, globose to short cylindrical, to 20 cm (7.9 in)
high and 30 cm (12 in) or more in diameter, nearly hidden by
spines. Ribs as many as 30, spiraling, acute, distinctly tuber-
culate. Areoles to 3 cm (1.2 in) apart. Spines long, stiff, light
brown, sometimes mottled. Central spines 3-4, curving up-
ward, to 15 cm (5.9 in) long. Radial spines 10-12, to 6 cm
(2.4 in) long. Flowers borne laterally, white, rarely pink, 7-10
cm (2.8-3.9 in) long. Fruits globose, thin skinned, dehiscent,
with watery sap. Distribution: Bolivia south into northern
Argentina.

Echinopsis famatimensis Echinopsis ferox



Echinopsis formosa (Pfeiffer) Jacobi 1850

KOKO,PASAKANA

Echinocactus formosa Pfeiffer 1837, Lobivia formosa (Pfeiffer) Dodds
1937, Soehrensia formosa (Pfeiffer) Backeberg 1959, Trichocereus
formosus (Pfeiffer) F. Ritter 1980

Lobivia oreopepon Spegazzini 1925, Soehrensia oreopepon (Spegazz-
ini) Backeberg 1959

?Soehrensia uebelmanniana Backeberg & Lembcke 1959, notvalidly
published; ?Trichocereus uebelmannianus (Backeberg & Lembcke)
F. Ritter 1980, notvalidly published; ?Echinopsis uebelmanniana
(Backeberg & Lembcke) A. E. Hoffmann 1989, notvalidly published

Trichocereus randallii Cardenas 1963, Helianthocereus randallii (Car-
denas) Backeberg 1966, Echinopsis randallii (Cardenas) H.
Friedrich& G.D.Rowley 1974

Lobivia kieslingii Rausch 1977
Lobivia rosarioana Rausch 1979

Plants solitary at first, later branching basally to form wide
colonies. Stems globose to cylindrical, pale or blue-green, to
1.5 m (4.9 ft) high, 25-50 cm (9.8-20 in) in diameter. Ribs
27-50, rounded, distinctly notched and tuberculate. Areoles
dark, to 1 cm (0.4 in) apart. Spines needle-like, yellowish to
reddish brown. Central spines 2-9, 3-20 cm (1.2-7.9 in)
long. Radial spines 9-15, spreading, straight or slightly
curved, to 3 cm (1.2 in) long. Flowers borne near the stem
tips, open during the day, red to orange-red to yellow, 6-9
cm (2.4-3.5 in) long and in diameter. Fruits broadly globose,
green, to 3.5 cm (1.4 in) long and 4 cm (1.6 in) in diameter.
Distribution: widespread, western Argentina in the Andes
into Chile.

Echinopsis friedrichii G. D. Rowley 1974

Plants commonly branching to form low clumps. Stems
cylindrical, light green, 30-50 cm (12-20 in) high, 10-12.5
cm (3.9-4.9 in) in diameter. Ribs about 14. Areoles whitish
when young, fairly close set. Spines about 10, needle-like,
light yellow, to 1.2 cm (0.5 in) long. Flowers borne near the
stem tips, white, 15-18 cm (5.9-7.1 in) long. Distribution:
northern Argentina.

Echinopsis glaucu (F. Ritter) H. Friedrich & G. D. Rowley
1974

Trichocereus glaucus F. Ritter 1962

Plants shrubby, branching basally, forming open clumps 1-2
m (3.3-6.6 ft) high. Stems cylindrical, glaucous gray-green,
5-8 cm (2-3.1 in) in diameter. Ribs 7-9, notched. Areoles
gray, 1-2 cm (0.4-0.8 in) apart. Spines straight, stiff, brown-
ish, becoming gray with age. Central spines 3-6, spreading,
awl shaped, 2-8 cm (0.8-3.1 in) long. Radial spines 7-10,
needle-like, 0.8-1.5 cm (0.3-0.6 in) long. Flowers open in
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the evening, remaining open into the next day, white, 13-19
cm (5.1-7.5 in) long. Fruits green, to 4 cm (1.6 in) long. Dis-
tribution: Arequipa, Peru.

Echinopsis glaudna H. Friedrich & G. D. Rowley 1974
Acanthocalycium glaucum F. Ritter 1964, not Echinopsis glauca (F. Rit-

ter) H. Friedrich & G. D. Rowley 1974
Acanthocalycium aurantiacum Rausch 1968, Echinopsis aurantiaca

(Rausch) H. Friedrich & G. D. Rowley 1974

Plants usually solitary, globose to short cylindrical, blue-
green, 6-15 cm (2.4-5.9 in) high, 3-7 cm (1.2-2.8 in) in di-
ameter. Ribs 8-14, obtuse, notched, to 1.5 cm (0.6 in) high.
Areoles white, 1.5-2 cm (0.6-0.8 in) apart. Spines black, ex-
panded basally. Central spines usually absent, sometimes 1—
2. Radial spines 5-10, straight, awl shaped, 5-20 mm (0.2-
0.8 in) long. Flowers golden yellow, to 6 cm (2.4 in) long and
in diameter. Fruits globose, dark green, to 2 cm (0.8 in) in
diameter. Distribution: Catamarca, Argentina.

Echinopsis haematantha (Spegazzini) D. R. Hunt 1991
Echinocactus haematantha Spegazzini 1905, Lobivia haematantha

(Spegazzini) Britton & Rose 1922
Lobivia kuehnhchii Fric 1931, Hymenorebutia kuehnrichii (Fric) F. Ritter

1980, Echinopsis kuehnrichii (Fric) H. Friedrich & Glaetzle 1983,
E. haematantha subsp. kuehnrichii (F r i c ) J. G. Lambert 1998

Lobivia drijveriana Backeberg 1933, Hymenorebutia drijveriana
(Backeberg) F. Ritter 1980

Lobivia elongata Backeberg 1957, Echinopsis elongata (Backeberg)
H. Friedrich & Glaetzle 1983, E. haematantha subsp. elongata
(Backeberg) J. G. Lambert 1998

Echinopsis formosa
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Lobivia mirabunda Backeberg 1957
Lobivia hualfinensis Rausch 1968, Echinopsis hualfinensis (Rausch)

H. Friedrich & Glaetzle 1983, E. haematantha subsp. hualfinensis
(Rausch) J. G. Lambert 1998

Lobivia amblayensis Rausch 1972, Echinopsis amblayensis (Rausch)
H. Friedrich 1974, £. densispina var. amblayensis (Rausch) J. G.
Lambert 1998

Lobivia chorrillosensis Rausch 1974, Echinopsis haematantha subsp.
chorrillosensis (Rausch) J. G. Lambert 1998

Lobivia haematantha var. jasimanensis Rausch 1987, Echinopsis
haematantha subsp. jasimanensis (Rausch) J. G. Lambert 1998

Plants solitary or branching to form small clumps. Taproots
large, carrotlike. Stems flattened globose to short cylindri-
cal, olive green to brownish green to gray-green, to 12 cm
(4.7 in) high, 5-8 cm (2-3.1 in) in diameter. Ribs 12-15, spi-
raling, low, narrow. Areoles round, white. Spines yellow to
dark brown or black. Central spines 1-4, unequal, stout,
often hooked, to 6 cm (2.4 in) long. Radial spines 10-12,

Echinopsis haematantha

Echinopsis hammerschmidii; anatomy of stem illustrated on page 28

thin, needle-like, flattened against the stem surface, interlac-
ing, to 1.2 cm (0.5 in) long. Flowers open during the day,
short funnelform, yellow to orange to purplish, 3-4 cm (1.2-
1.6 in) in diameter. Fruits globose to ovoid, green to violet-
brown, semidry, dehiscent. Distribution: northern Argen-
tina. Some infraspecific taxa have been described but further
research is necessary to evaluate them.

Echinopsis hahniana (Backeberg) R. S. Wallace 1997
Mediocactus hahnianus Backeberg 1956, Harrisia hahniana (Backe-

berg) Kimnach & Hutchison 1987

Plants prostrate or pendent, branching laterally, upcurving at
tips, sometimes rooting on undersurfaces. Stems round in
cross section, shiny dark green, to 75 cm (30 in) long, 1.5-1.7
cm (0.6-0.7 in) in diameter. Ribs absent. Tubercles obscure,
diamond shaped. Spines 9-12, forming a radiating cluster
with 1-3 centrally located, needle-like, sharp, somewhat bul-
bous basally, white with brownish tips, 2-5 mm long. Flow-
ers creamy white, 15.5-17 cm (6.1-6.7 in) long; pericarpels
and floral tubes with scales and clusters of rather stiff, brown-
ish, twisted hairs. Fruits ovoid, smooth, reddish green, spiny,
to 3.2 cm (1.3 in) long and 2.3 cm (0.9 in) in diameter. Dis-
tribution: Rio Apia region, Paraguay.

Echinopsis hammerschmidii Cardenas 1956

Plants solitary or forming clusters. Stems globose to short
cylindrical, dark green, slightly depressed apically, 6-10 cm
(2.4-3.9 in) high, 7-9 cm (2.8-3.5 in) in diameter. Ribs about
15, acute, notched, to 1.5 cm (0.6 in) high. Areoles round,
gray, to 1 cm (0.4 in) apart. Spines needle-like, swollen ba-
sally, dark gray. Central spine one, horizontal, 1.5—2 cm (0.6—
0.8 in) long. Radial spines 8-9, slightly unequal, 0.6-1.2 cm
(0.2-0.5 in) long. Flowers borne near the stem tips, narrow
funnelform, white, to 18 cm (7.1 in) long and 7 cm (2.8 in) in
diameter. Fruits globose to elliptical, dark green, dehiscent,
dry. Distribution: Velasco province, Santa Cruz, Bolivia.

Echinopsis hertrichiana (Backeberg) D. R. Hunt 1991
SCARLET COB

Lobivia hertrichiana Backeberg 1933, Neolobivia hertrichiana (Backe-
berg) F. Ritter 1981, Echinopsis backebergii subsp. hertrichiana
(Backeberg) G. D. Rowley 1982

Lobivia allegraiana Backeberg 1935
Lobivia binghamiana Backeberg 1935
Lobivia incaica Backeberg 1935, Neolobivia incaica (Backeberg) F. Rit-

ter 1981
Lobivia planiceps Backeberg 1935
Lobivia huilcanota Rauh & Backeberg 1957
Lobivia minuta F. Ritter 1963, Neolobivia minuta (F. Ritter) F. Ritter 1981



Lobivia vilcabambae F. Ritter 1963, Neolobivia vilcabambae (F. Ritter)
F. Ritter 1981

Lobivia simplex Rausch 1972
Lobivia echinata Rausch 1973, Neolobivia echinata (Rausch) F. Ritter

1981
Lobivia laui Donald 1974

Plants solitary or forming clusters. Stems globose, glossy
light green, to 10 cm (3.9 in) in diameter. Ribs about 11,
acute, deeply furrowed. Areoles round, white. Central spine
one, curved upward, straw colored, to 2.5 cm (1 in) long. Ra-
dial spines 6-8, spreading, yellowish brown, to 1.5 cm (0.6
in) long. Flowers fairly large, rotate, various shades of bright
red, often with whitish throats, to 6 cm (2.4 in) long and 7 cm
(2.8 in) in diameter. Fruits small, globose. Distribution:
southeastern Peru.

Echinopsis huascha (F. A. C. Weber) H. Friedrich &
G.D.Rowley 1974

Cereus huascha F. A. C. Weber 1893, Trichocereus huascha
(F. A. C. Weber) Britton & Rose 1920, Lobivia huascha
(F. A. C. Weber) W. T. Marshall 1938, Helianthocereus huascha
(F. A. C.Weber) Backeberg 1951

Cereus andalgalensis F. A. C. Weber 1897, Lobivia andalgalensis
(F. A. C. Weber) Britton & Rose 1922, Trichocereus andalgalensis
(F. A. C. Weber) Hosseus 1939, Helianthocereus andalgalensis
(F. A. C. Weber) Backeberg 1951

Lobivia grandiflora Britton & Rose 1922, Chamaecereus grandiflorus
(Britton & Rose) Fric 1931, Helianthocereus grandiflorus (Britton &
Rose) Backeberg 1955

Lobivia hyalacantha Spegazzini 1925, Helianthocereus hyalacanthus
(Spegazzini) Backeberg 1959

Echinopsis lobivioides Backeberg 1934, Pseudolobivia lobivioides
(Backeberg) Backeberg ex Krainz 1942, Trichocereus lobivioides
(Backeberg) R. Graser & F. Ritter 1980

Helianthocereus pecheretianus Backeberg 1955, Echinopsis pechere-
tiana (Backeberg) H. Friedrich & G. D. Rowley 1974

Trichocereus grandiflorus Backeberg 1966
Trichocereus rowleyi H. Friedrich 1974, Echinopsis rowleyi (H. Friedrich)

R. Kiesling 1978
Lobivia purpureominiata F. Ritter 1980
Trichocereus catamarcensis F. Ritter 1980

Plants commonly branching basally, forming low clumps to
1 m (3.3 ft) high with several upright or decumbent stems.
Stems cylindrical, 4-5 cm (1.6-2 in) or more in diameter.
Ribs 14-17, low, rounded. Areoles to 1 cm (0.4 in) apart.
Spines needle-like, yellowish to brownish. Central spines 1—
3, somewhat thicker than the radials, 2-7 cm (0.8-2.8 in)
long. Radial spines 9-11, to 1.5 cm (0.6 in) long. Flowers
variable, borne near the stem tips, open during the day, fun-
nelform to bell shaped, red to yellow to orange, to 10 cm (3.9
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in) long, 6-7 cm (2.4-2.8 in) in diameter; pericarpels and
floral tubes with dense hairs. Fruits globose to ovoid, yel-
lowish green or reddish, to 3 cm (1.2 in) in diameter. Distri-
bution: northern Argentina.

Echinopsis huotii (Cels) Labouret 1853
Echinocactus huotii Cels 1847
Echinopsis vallegrandensis Cardenas 1959, £ huotii subsp. valle-

grandensis (Cardenas) G. Navarro 1996
Echinopsis pamparuizii Cardenas 1970

Plants solitary at first, later branching basally to form small
clumps. Stems globose to cylindrical, erect, dark green, to 35
cm (14 in) high and 8 cm (3.1 in) in diameter. Ribs 9-11,
notched, to 1.2 cm (0.5 in) high. Areoles yellowish white.
Central spines 1-4, erect, awl shaped, brown, to 4 cm (1.6 in)
long. Radial spines 9-11, needle-like, to 2 cm (0.8 in) long.
Flowers borne laterally, white, 17-20 cm (6.7-7.9 in) long.
Distribution: Bolivia.

Two subspecies of Echinopsis huotii are recognized. Sub-
species huotii tends to be cylindrical, with 4 central spines.
Subspecies vallegrandensis tends to be globose, rarely ex-
ceeding 9 cm (3.5 in) in height, with only one central spine;
it is restricted to Vallegrande province.

Echinopsis huascha, also illustrated on page 2
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Echinopsis huotii subsp. huotii

Echinopsis hystrichoides F. Ritter 1980

Plants usually solitary, flattened globose, green, 12-18 cm
(4.7-7.1 in) in diameter. Ribs 16-21, sharply notched, to 1.8
cm (0.7 in) high. Areoles sunken, whitish, to 2 cm (0.8 in)
apart. Spines light yellow to dark brown, Central spines 4-10,
straight or curved, 2.5-6 cm (1-2.4 in) long. Radial spines
12-20, needle-like, 1.5-4 cm (0.6-1.6 in) long. Flowers open
at night, broad funnelform, white, to 19 cm (7.5 in) long.
Fruits green, to 4 cm (1.6 in) long and 3 cm (1.2 in) in diam-
eter. Distribution: Cinti province, Chuquisaca, Bolivia.

Echinopsis ibicuatensis Cardenas 1956

Plants solitary, flattened globose to globose, depressed api-
cally, light green, 6-9 cm (2.4-3.5 in) high, 8-14 cm (3.1-5.5
in) in diameter. Ribs as many as 13, acute, to 2.5 cm (1 in)
high. Areoles round, prominent, gray, to 1 cm (0.4 in) apart.
Spines needle-like, light gray. Central spine usually one, some-
times as many as 3, straight, to 1.2 cm (0.5 in) long. Radial
spines about 10, spreading, slightly curved, to 1 cm (0.4 in)
long. Flowers open at night, narrow funnelform, white, to 18

cm (7.1 in) long and 5 cm (2 in) in diameter. Fruits elliptical
to oblong, tuberculate, green, becoming yellow, dehiscent,
to 3 cm (1.2 in) long and 1.5 cm (0.6 in) in diameter. Distri-
bution: Cordillera province, Santa Cruz, Bolivia.

Echinopsis kladiwaiana Rausch 1972

Plants commonly forming clumps. Stems cylindrical, fresh
green, to 20 cm (7.9 in) high and 6 cm (2.4 in) in diameter.
Ribs 11-13, straight, notched. Areoles white. Spines flexible,
brown with lighter colored bases. Central spines 1-3, erect, to
10 cm (3.9 in) long. Radial spines 12-14, radiating, to 1.5 cm
(0.6 in) long. Flowers borne near the stem tips, narrow fun-
nelform, white, to 22 cm (8.7 in) long and 12 cm (4.7 in) in
diameter. Fruits globose to bulbous, brownish rose, to 3 cm
(1.2 in) in diameter. Distribution: near Inquisivi, La Paz,
Bolivia.

Echinopsis klingleriana Cardenas 1965

Plants solitary, globose, light green, 12-14 cm (4.7-5.5 in)
high, to 13 cm (5.1 in) in diameter. Ribs 13, acute, notched.
Areoles round, prominent, gray, 2.5-3 cm (1-1.2 in) apart.
Central spine sometimes one, usually absent. Radial spines
5-6, thin, awl shaped, whitish to yellowish, 2-3 cm (0.8-1.2
in) long. Flowers borne laterally, funnelform, white, to 12 cm
(4.7 in) long. Fruits elliptical, 2-3 cm (0.8-1.2 in) long. Dis-
tribution: Santa Cruz, Bolivia.

Echinopsis knuthiana (Backeberg) H. Friedrich & G. D.
Rowley 1974

Trichocereus knuthianus Backeberg 1937

Azureocereus deflexispinus Backeberg ex Rauh 1958

Plants treelike, branching above the ground, to 3 m (9.8 ft)
high, usually with distinct trunks. Stems cylindrical, bright
light blue-green, frosted, to 10 cm (3.9 in) in diameter. Ribs
about 7, rounded, broad. Areoles round, woolly, gray. Central
spine one, grayish white, to 10 cm (3.9 in) long. Radial spines
7, yellowish, becoming grayish white. Flowers large, white.
Distribution: upper reaches of the Maranon, Peru.

Echinopsis korethroides Werdermann ex Backeberg 1931

Soehrensia korethroides (Werdermann ex Backeberg) Backeberg

1951, Trichocereus korethroides (Werdermann ex Backeberg) F. Rit-

ter 1980

Plants solitary at first, later forming clumps. Stems globose to
oblong, dull to glossy green, to 30 cm (12 in) in diameter.
Ribs more than 20, tuberculate. Areoles whitish. Central
spines 4, yellowish to reddish brown, sometimes banded and



flattened, sharp. Radial spines 12-20, unequal, whitish to yel-
lowish, with dark tips, needle-like, to 3 cm (1.2 in) long.
Flowers bell shaped to funnelform, intense red, to 7 cm (2.8
in) long and 4.5 cm (1.8 in) in diameter. Distribution: north-
ern Argentina.

Echinopsis lageniformis (Forster) H. Friedrich & G. D.
Rowley 1974

Cereus lageniformis Forster 1861

Cereus bridgesii Salm-Dyck 1850, Trichocereus bridgesii (Salm-Dyck)

Britton & Rose 1920

Plants treelike with some branching, to 5 m (16 ft) high.
Stems cylindrical, pale green, slightly glaucous, 10-15 cm
(3.9-5.9 in) in diameter. Ribs 4-8, obtuse, with broad fur-
rows. Areoles large, to 2 cm (0.8 in) apart. Spines 2-6, un-
equal, needle- to awl-like, not swollen basally, yellowish, to 10
cm (3.9 in) long. Flowers white, to 18 cm (7.1 in) long. Fruits
globose, hairy, 5-6 cm (2-2.4 in) long. Distribution: La Paz,
Bolivia.

Echinopsis lamprochlom (Lemaire) H. Friedrich & Glaetzle
1983

GREEN TORCH

Cereus lamprochlorus Lemaire 1838, Trichocereus lamprochlorus

(Lemaire) Britton & Rose 1920

Trichocereus purpureopilosus Weingart 1930, Echinopsis purpureo-

pilosa (Weingart) H. Friedrich & G. D. Rowley 1974

Plants shrubby with some basal branching, to 2 m (6.6 ft)
high. Stems cylindrical, erect, glossy green, 7-8 cm (2.8-3.1
in) in diameter. Ribs 15, low, rounded. Spines stiff, sharp, yel-
lowish with brown tips, becoming reddish brown with age.
Central spines 4, forming a cross, lower one curving down-
ward, 27-30 mm (1.1-1.2 in) long. Radial spines 12-15,6-9
mm (0.2-0.4 in) long. Flowers funnelform, white, 20-24 cm
(7.9-9.4 in) long. Distribution: Bolivia. There is some dis-
agreement about what plant, exactly, Lemaire originally saw.

Echinopsis lateritia Gurke 1907
Lobivia lateritia (Gurke) Britton & Rose 1922

Lobivia carminantha Backeberg 1935

Lobivia kupperiana Backeberg 1935

Lobivia cintiensis Cardenas 1959, Hymenorebutia cintiensis (Carde-

nas) F. Ritter 1980

Lobivia scopulina Backeberg 1962

Lobivia camataquiensis Cardenas 1963

Hymenorebutia torataensis F. Ritter 1980

Hymenorebutia torreana F. Ritter 1980

Plants always solitary, globose to short cylindrical, glaucous
green, to 60 cm (24 in) high, 10-12 cm (3.9-4.7 in) in diam-

Echinopsis lateritia 271

eter. Ribs 18, straight or slightly spiraling, acute, notched.
Areoles sunken in notches, round, yellowish or gray, 2-3 cm
(0.8-1.2 in) apart. Central spines 1-2, spreading, curved up-
ward slightly, brownish, thickened basally, to 1.5 cm (0.6 in)
long. Radial spines about 10, more or less curved, brownish,
to 1 cm (0.4 in) long. Flowers open during the day, funnel-
form, brick red to carmine, 4-5 cm (1.6-2 in) long. Fruits glo-
bose, semidry, dehiscent. Distribution: southern Bolivia.

Echinopsis lamprochlora

Echinopsis lateritia, photograph by Jean-Marie Solichon



272 Echinopsis leucantha

Echinopsis leucantha (Gillies ex Salm-Dyck) Walpers 1843
QUEEN OF THE NIGHT, ROSE EASTER LILY CACTUS

Echinocactus leucanthus Gillies ex Salm-Dyck 1834, Cereus leucan-
thus (Gillies ex Salm-Dyck) Pfeiffer 1837

Echinopsis cordobensis Spegazzini 1905
Echinopsis intricatissima Spegazzini 1905
Echinopsis melanopotamica Spegazzini 1905
Echinopsis shaferi Britton & Rose 1922
Echinopsis spegazziniana Britton & Rose 1922

Plants usually solitary but sometimes forming small clumps.
Stems globose to short cylindrical, gray-green, to 35 cm (14
in) high and 12 cm (4.7 in) in diameter. Ribs 12—14, obtuse,
slightly notched. Areoles yellowish white, oblong, 1-1.5 cm
(0.4-0.6 in) apart. Central spine one, thick, curved upward,
brown, 5-10 cm (2-3.9 in) long. Radial spines 8-10, curved,
yellowish brown, somewhat twisted, to 2.5 cm (1 in) long.
Flowers borne near the stem tips, white, to 20 cm (7.9 in)
long. Fruits globose, fleshy, deep red. Distribution: western
Argentina.

Echinopsis litoralis (Johow) H. Friedrich & G. D. Rowley
1974

QUISCO COSTERO

Cereus litoralis Johow 1921, Trichocereus litoralis (Johow) Looser 1929

Plants shrubby with several arching or erect branches arising
basally, 1-2 m (3.3-6.6 ft) high. Stems cylindrical, gray to
dark green, 10-12 cm (3.9-4.7 in) in diameter. Ribs about
20, fairly prominent, not wide, somewhat tuberculate. Are-
oles oblique, yellowish, to 1 cm (0.4 in) apart. Spines yellow-
ish at first, later gray. Central spines 2-6, not alike, fairly
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thick, 1.6-2.4 cm (0.6-0.9 in) long. Radial spines 15-29,
thin, awl shaped, radiating. Flowers borne laterally near the
stem tips, curving somewhat, white, 12-14 cm (4.7-5.5 in)
long, to 10 cm (3.9 in) in diameter. Fruits brownish green,
3-4 cm (1.2-1.6 in) in diameter. Distribution: along the
coast north of Valparaiso, Chile.

Echinopsis macrogona (Salm-Dyck) H. Friedrich & G. D.
Rowley 1974

Cereus macrogonus Salm-Dyck 1850, Trichocereus macrogonus
(Salm-Dyck) Riccobono 1909

Plants shrubby with several erect stems, 2-3 m (6.6-9.8 ft)
high. Stems cylindrical, stiff, blue-green, 5-9 cm (2-3.5 in) in
diameter. Ribs 6—9, prominent, rounded, with narrow fur-
rows between. Areoles gray, 1.5-2 cm (0.6-0.8 in) apart.
Spines needle-like, yellowish to brown. Central spines 1—3,
spreading, 3-5 cm (1.2-2 in) long. Radial spines 6-9, spread-
ing, straight, to 2 cm (0.8 in) long. Flowers borne near the
stem tips, showy, white, to 18 cm (7.1 in) long. Distribution:
Bolivia.

Echinopsis litoralis



Echinopsis mamillosa Gurke 1907
Echinopsis ritteri Boedeker 1932

Pseudolobivia kermesina Krainz 1942, Echinopsis kermesina (Krainz)

Krainz 1961

?Echinopsis herbasii Cardenas 1956

? Echinopsis roseolilacina Cardenas 1957

Echinopsis silvatica F. Ritter 1965, £ mamillosa subsp. silvatica
(F. Ritter) P. J. Braun & Esteves 1995

Plants solitary, flattened globose to depressed globose, glossy
dark green, to 30 cm (12 in) high and 8 cm (3.1 in) in diam-
eter. Ribs 13-17, acute, deeply furrowed, distinctly tubercu-
late. Areoles round, to 1.2 cm (0.5 in) apart. Spines straight
or curved, yellowish with brown tips. Central spines 1-4, to
1 cm (0.4 in) long. Radial spines 8-12, awl shaped, 0.5-1 cm
(0.2-0.4 in) long. Flowers slightly curving funnelform, white
with rose tips, 13-18 cm (5.1-7.1 in) long, to 8 cm (3.1 in) in
diameter. Fruits globose. Distribution: Bolivia.

Two subspecies of Echinopsis mamillosa are recognized.
Subspecies mamillosa tends to be much smaller, rarely ex-
ceeding 6 cm (2.4 in) in height, and has 17 ribs and some-
what curved spines; it occurs in the vicinity of Tarija. Sub-
species silvatica may reach 30 cm (12 in) in height, has 13-16
ribs, and mostly straight spines; it occurs in O'Connor prov-
ince, Tarija.

Echinopsis marsoneri Werdermann 1932
Lobivia marsoneri (Werdermann) Backeberg 1935, L. chrysantha

subsp. marsoneri (Werdermann) Rausch ex G. D. Rowley 1982

Lobivia haageana Backeberg 1933

Lobivia jajoiana Backeberg 1933, L chrysantha subsp. jajoiana

(Backeberg) Rausch ex G. D. Rowley 1982

Lobivia iridescens Backeberg 1935

Lobivia rubescens Backeberg 1935

Lobivia nigrostoma Kreuzinger & Burning 1950

Lobivia uitewaaleana Buining 1951

Lobivia muhriae Backeberg 1963, not validly published

Lobivia glauca Rausch 1971

Lobivia buiningiana F. Ritter 1980

Lobivia miniatinigra F. Ritter 1980

Lobivia tuberculosa F. Ritter 1980

Plants usually solitary, light gray-green, to 8 cm (3.1 in) high
and in diameter. Ribs about 20, compressed, spiraling. Spines
whitish gray to yellowish, darker basally. Central spines 2-5,
projecting outward, hooked, thickened basally. Radial spines
8-12, to 3 cm (1.2 in) long. Flowers yellow with orange to
red to brown throats, 5-6 cm (2-2.4 in) long and in diame-
ter. Distribution: northern Argentina.
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Echinopsis mataranensis Cardenas 1970

Plants solitary, globose, depressed apically, glaucous, 12-13
cm (4.7-5.1 in) high, 18-20 cm (7.1-7.9 in) in diameter. Ribs
11-25, acute, notched, tuberculate. Areoles oblique, light
brown, 2-3 cm (0.8-1.2 in) apart. Spines 11-13, not differ-
entiated as centrals and radials, somewhat pectinate, spread-
ing or flattened against the stem surface, curved, gray, swollen
basally, 1-5 cm (0.4-2 in) long. Flowers borne laterally, fun-
nelform, white, 16-18 cm (6.3-7.1 in) long, to 8 cm (3.1 in)
in diameter; pericarpels and floral tubes with tufts of black
hairs. Distribution: Tarata province, Cochabamba, Bolivia.

Echinopsis
macrogona

Echinopsis mamillosa



274 Echinopsis maximiliana

Echinopsis maximiliana Heyder ex A. Dietrich 1846
Lobivia maximiliana (Heyder ex A. Dietrich) Backeberg 1937
Lobivia caespitosa Britton & Rose 1922, Echinopsis maximiliana

subsp. caespitosa (Britton & Rose) G. D. Rowley 1982
Lobivia corbula Britton & Rose 1922
Lobivia hermanniana Backeberg 1933
Lobivia westii Hutchison 1954, Echinopsis maximiliana subsp. westii

(Hutchison) G. D. Rowley 1982
Lobivia charazanensis Cardenas 1957
Lobivia cariquinensis Cardenas 1959
Lobivia pseudocariquinensis Cardenas 1961
Lobivia miniatiflora F. Ritter 1963
Lobivia cruciaureispina Knize 1969
Lobivia sicuaniensis Rausch 1971
Lobivia intermedia Rausch 1972

Plants commonly forming clusters. Stems globose to short
cylindrical, green, to 20 cm (7.9 in) high and 5 cm (2 in) in
diameter. Ribs 12—20, straight, notched, tuberculate. Areoles
whitish, to 2 cm (0.8 in) apart. Spines 4-12, sometimes ab-
sent, extremely variable, usually not differentiated as centrals
and radials, curved, unequal, brownish to yellowish, 3-5 cm
(1.2-2 in) long. Flowers red with orange-yellow throats, 5-8
cm (2-3.1 in) long and in diameter. Fruits reddish green,
hairy, to 1.2 cm (0.5 in) in diameter. Distribution: northern
Bolivia and southern Peru, widespread and variable in ap-
pearance.

Echinopsis meyeri Heese 1907

Plants usually solitary, sometimes forming small clumps.
Stems globose, pale green, to 12 cm (4.7 in) in diameter. Ribs
14-15, acute, spiraling, somewhat tuberculate. Areoles gray.
Spines awl shaped, thick, swollen basally, yellowish gray with
darker tips. Central spines 1-3, sometimes more, 2-4 cm
(0.8-1.6 in) long. Radial spines 7-8, 2-3 cm (0.8-1.2 in)
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long. Flowers greenish white to dull white, 15-20 cm (5.9-
7.9 in) long, to 12 cm (4.7 in) in diameter; perianth parts
narrow, twisted. Distribution: Paraguay.

Echinopsis mieckleyi R. Meyer 1918

Plants solitary, globose to short cylindrical, pale gray-green,
to 16 cm (6.3 in) high and 10 cm (3.9 in) in diameter. Ribs
14, high. Spines pale brown, sometimes with whitish tips.
Central spine one, stout. Radial spines 9-11, straight, to 2.5
cm (1 in) long. Distribution: Bolivia. Echinopsis mieckleyi is
very poorly known.

Echinopsis minuana Spegazzini 1905

Plants usually solitary, sometimes branching basally. Stems
cylindrical, 50-80 cm (20-31 in) high, 14-15 cm (5.5-5.9 in)
in diameter. Ribs 12, straight, slightly wavy. Spines straight,
dark to light brown. Central spine one, stout, swollen basally,
5-6 cm (2-2.4 in) long. Radial spines 4-7,2-3 cm (0.8-1.2
in) long. Flowers white, to 20 cm (7.9 in) long. Fruits subglo-
bose, greenish red, to 4.5 cm (1.8 in) long. Distribution: east-
ern Argentina.

Echinopsis mirabilis Spegazzini 1905
Setiechinopsis mirabilis (Spegazzini) Backeberg ex De Haas 1940

Plants solitary, cylindrical, dull yellowish green, 12-15 cm
(4.7-5.9 in) high, to 2 cm (0.8 in) in diameter. Ribs 11,
slightly wavy. Central spine one, erect, straight, 1-1.5 cm
(0.4-0.6 in) long. Radial spines 9-14, slender, straight. Flow-
ers borne near the stem tips, narrowly funnelform, white,
11-12 cm (4.3-4.7 in) long. Fruits 3.5-4 cm (1.4-1.6 in)
long, 5-6 cm (2-2.4 in) in diameter. Distribution: Santiago
del Estero, Argentina.

Echinopsis molesta Spegazzini 1905

Plants solitary, flattened globose to globose, dull pale green,
to 20 cm (7.9 in) in diameter. Ribs 13, prominent, acute,
wavy. Areoles large. Central spines 4, slightly curved inward,
swollen basally, to 3 cm (1.2 in) long, lower one longest. Ra-
dial spines 6-8, straight, 1-1.5 cm (0.4-0.6 in) long. Flowers
sweet smelling, white, 22-24 cm (8.7-9.4 in) long. Distribu-
tion: Cordoba, Argentina.

Echinopsis nigra Backeberg 1935
Pseudolobivia nigra (Backeberg) Backeberg 1942

Plants usually solitary, globose to thick cylindrical, blue-
green, to 30 cm (12 in) high and 25 cm (9.8 in) in diameter.
Ribs at least 20, acute, tuberculate. Spines 12-14, hooked on



new growth, flexible, yellowish to blackish, later gray, to 12
cm (4.7 in) long. Flowers white, to 10 cm (3.9 in) long; floral
tubes stout. Fruits globose. Distribution: northern Argen-
tina. Echinopsis nigra may be only a population of E. ferox.

Echinopsis obrepanda (Salm-Dyck) K. Schumann 1894
VIOLET EASTER LILY CACTUS

Echinocactus obrepandus Salm-Dyck 1845, Pseudolobivia obrepanda

(Salm-Dyck) Backeberg ex Krainz 1942

Echinopsis fiebrigii Gurke 1905, Pseudolobivia fiebrigii (Gurke) Backe-

berg ex Krainz 1942

?Echinopsis rojasii Cardenas 1951, ?Pseudolobivia rojasii (Cardenas)

Backeberg 1959

Echinopsis calorubra Cardenas 1957, Pseudolobivia calorubra (Carde-

nas) Backeberg 1966, Lobivia calorubra (Cardenas) Rausch 1987,

£ obrepanda subsp. calorubra (Cardenas) G. Navarro 1996

?Echinopsis orozasana F. Ritter 1959, ?Pseudolobivia orozasana

(F. Ritter) Backeberg 1965

Pseudolobivia carmineoflora G. Hoffmann & Backeberg 1959, not

validly published; Echinopsis carmineoflora (G. Hoffmann & Backe-

berg) H. Friedrich 1974, not validly published

?Echinopsis toralapana Cardenas 1964, ?Pseudolobivia toralapana

(Cardenas) Backeberg 1966

Echinopsis tapecuana F. Ritter 1965, E. obrepanda subsp.
tapecuana (F. Ritter) G. Navarro 1996

Lobivia mizquensis Rausch 1972

Echinopsis rauschii H. Friedrich 1974

Lobivia aguilarii R. Vasquez 1974

Plants usually solitary, occasionally forming small clumps
with age. Stems depressed globose, dark green or gray-green,
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glossy, to 20 cm (7.9 in) in diameter. Ribs 13-18, acute, form-
ing hatchet-shaped tubercles. Areoles in the notches, gray,
about 2 cm (0.8 in) apart. Spines slightly curved, white to
brownish. Central spines 1-3, sometimes absent, bent at tips,
2—5 cm (0.8—2 in) long. Radial spines 6—13, mostly pecti-
nate, to 1 cm (0.4 in) long. Flowers white, parsley scented,
10-20 cm (3.9-7.9 in) long; outer perianth parts spreading,
inner curved upward; floral tubes somewhat curved. Fruits
globose, semidry. Distribution: Bolivia.

Three subspecies of Echinopsis obrepanda are recognized.
Subspecies obrepanda has 1-3 central spines to 5 cm (2 in)
long and 9-11 radials; it occurs near Cochabamba. Sub-
species calorubra has a single central spine to 2.5 cm (1 in)
long) and 9-13 radials; it occurs between Comarapa and San
Isidro. Subspecies tapecuana occasionally has 1-3 central
spines but usually lacks them, and 6-10 radials; it occurs near
Tapecua, O'Connor province, Tarija.

Echinopsis oxygona (Link) Zuccarini ex Pfeiffer & Otto 1939
Cereus oxygonus Link 1830

Cereus multiplex Pfeiffer 1837, Echinopsis multiplex (Pfeiffer) Pfeiffer

and Otto 1839

Echinopsis schwantesii Fric 1927

Echinopsis paraguayensis Mundt ex F. Ritter 1979

Plants commonly forming clumps. Stems depressed globose
to globose, green, 5-25 cm (2-9.8 in) in diameter. Ribs 8-14,
rounded, sometimes forming tubercles. Areoles white, some-
what sunken. Spines horn colored with dark tips, spreading.
Central spines 1-5, sometimes absent, thick, needle-like, to 3
cm (1.2 in) long. Radial spines 3-15, more or less needle-like,
to 2.5 cm (1 in) long. Flowers pale red to lavender, to 22 cm
(8.7 in) long. Fruits green, to 4 cm (1.6 in) long and 2 cm
(0.8 in) in diameter. Distribution: Bolivia, Argentina, Uru-
guay, and Paraguay.

Echinopsis obrepanda subsp. tapecuana Echinopsis oxygona, photograph by Jean-Marie Solichon



276 Echinopsis pachanoi

Edlinopsis pachanoi (Britton & Rose) H. Friedrich & G. D.
Rowley 1974

SAN PEDRO CACTUS,AND ACHUMA, AGUACOLLA, GIGANTON, HUACHUMA

Trichocereus pachanoi Britton & Rose 1920

Plants shrubby to treelike with many erect flexible branches
arising mostly basally, 3-6 m (9.8-20 ft) high, usually with-
out distinct trunks. Stems cylindrical, glaucous when young,
dark green to blue-green, to 5 m (16ft) long, 6-15 cm (2.4-
5.9 in) in diameter. Ribs 6-8, broad, rounded, with deep
notches above each areole. Areoles whitish, close set. Spines
3-7, sometimes absent, yellowish to dark brown, to 2 cm (0.8
in) long. Flowers borne near the stem tips, open at night, fra-
grant, white, 19-24 cm (7.5-9.4 in) long, to 20 cm (7.9 in) in
diameter; pericarpels and floral tubes with black hairs. Fruits
oblong, dark green, 5-6 cm (2-2.4 in) long, to 3 cm (1.2 in)
in diameter. Distribution: Ecuador and Peru. Echinopsis pa-
chanoi has long been used by the indigenous people because
of its psychotomimetic properties, and it has other uses; see
Chapter 2, under San Pedro Cactus, and Cacti as Medicine.

Echinopsis pampana (Britton & Rose) D. R. Hunt 1991
Lobivia pampana Britton & Rose 1922
Echinopsis mistiensis Werdermann & Backeberg 1931, Lobivia mistien-

sis (Werdermann & Backeberg) Backeberg 1934

Lobivia aureosenilis Knize 1969

Lobivia glaucescens F. Ritter 1981

Plants usually solitary, globose, glaucous blue-green to gray-
green, to 7.5 cm (3 in) high. Taproots large. Ribs 18, broad

Echinopsis pachanoi,
also illustrated on

page 47

basally, spiraling, acute, wavy, forming tubercles. Areoles 1-2
cm (0.4-0.8 in) apart. Spines flexible, yellowish pink to brown
to blackish. Central spines 1-2, curved upward, longer than
the radials. Radial spines 9-10, somewhat curved, to 1 cm (0.4
in) long. Flowers open during the day, short funnelform, pink-
beige to orange-red to yellow, 3-5 cm (1.2-2 in) long. Fruits
ovate. Distribution: Arequipa to Moquegua, southern Peru.

Echinopsis pentlandii (W. J. Hooker) Salm-Dyck ex A. Diet-
rich 1846

Echinocactus pentlandii W. j . Hooker 1844, Lobivia pentlandii (W. J.

Hooker) Britton & Rose 1922

Echinopsis scheeri Salm-Dyck 1850, Lobivia scheeri (Salm-Dyck)

Rausch 1992

Lobivia boliviensis Britton & Rose 1922

Echinopsis pentlandii



Lobivia higginsiana Backeberg 1933
Lobivia wegheiana Backeberg 1933
Echinopsis hardeniana Boedeker 1935, Lobivia hardeniana

(Boedeker) Boedeker ex Backeberg & F. M. Knuth 1935, E. pentlandii

subsp. hardeniana (Boedeker ex Backeberg & F. M. Knuth) G.

Navarro 1996

Lobivia argentea Backeberg 1935
Lobivia leucorhodon Backeberg 1935
Lobivia leucoviolacea Backeberg 1935
Lobivia raphidacantha Backeberg 1935
Lobivia varans Backeberg 1935
Lobivia schneideriana Backeberg 1937
Lobivia aculeata Buining 1941
Lobivia brunneo-rosea Backeberg 1957
Lobivia lauramarca Rauh & Backeberg 1957
Lobivia aurantiaca Backeberg 1959, not validly published
Lobivia johnsoniana Backeberg 1959
Lobivia titicacensis Cardenas 1959
Lobivia multicostata Backeberg 1963, not validly published
Lobivia larae Cardenas 1964, Echinopsis pentlandii subsp. larae

(Cardenas) G. Navarro 1996

Lobivia omasuyana Cardenas 1965

Plants commonly forming clumps. Stems globose to ovoid,
often depressed apically, bright green, often glaucous, ex-
tremely variable in size. Ribs 12—15, high, deeply notched and
forming long, hatchet-shaped, acute tubercles. Areoles about
2 cm (0.8 in) apart. Spines variable. Central spine 0—1, 3-9
cm (1.2-3.5 in) long. Radial spines 5-15, curved backward,
yellowish brown, to 3 cm (1.2 in) long. Flowers open during
the day, short funnelform, variable in color from purplish
pink to red, to orange, to yellow, often with pale throats, 4-6
cm (1.6-2.4 in) long; floral tubes relatively stout, to 1 cm (0.4
in) in diameter. Fruits globose, 1-1.2 cm (0.4-0.5 in) in di-
ameter. Distribution: Andes of southern Peru and northern
Bolivia. The extremely variable Echinopsis pentlandii has re-
ceived an undue number of names, none deserving accept-
ance as shown by field studies.

Echinopsis peruviana (Britton & Rose) H. Friedrich & G. D.
Rowley 1974

SAN PEDRO MACHO

Trichocereus peruvianus Britton & Rose 1920
Trichocereus puquiensis Rauh & Backeberg 1956, Echinopsis puquien-

sis (Rauh & Backeberg) H. Friedrich & G. D. Rowley 1974, E. peru-

viana subsp.puquiensis (Rauh & Backeberg) Ostolaza 1998

Trichocereus tacnaensis F. Ritter 1981
Trichocereus torataensis F. Ritter 1981

Plants shrubby to treelike with several erect or prostrate
branches, 1-4 m (3.3-13 ft) high. Stems cylindrical, stout,

Echinopsis pseudomamillosa 277

blue-green to gray-green, glaucous when young, 6-20 cm
(2.4-7.9 in) in diameter. Ribs 6-10, broad, rounded, some
with notches above the areoles. Areoles large, brown, 2-2.5
cm (0.8-1 in) apart. Spines about 10, unequal, brown, to 4
cm (1.6 in) long. Flowers funnelform, white, fragrant, 22-25
cm (8.7-9.8 in) long. Distribution: Peru.

Two subspecies of Echinopsis peruviana are recognized.
Subspecies peruviana usually has 6-8 ribs with notches over
the areoles; it occurs in the vicinity of Matucana. Subspecies
puquiensis has 8-10 ribs but no transverse furrows; it occurs
near Puquio.

Echinopsis pojoensis Cardenas 1959

Plants solitary, globose to short cylindrical, depressed api-
cally, glaucous blue-green, 8-10 cm (3.1-3.9 in) high, 9-10
cm (3.5-3.9 in) in diameter. Ribs 10, obtuse, to 1.5 cm (0.6
in) high. Areoles elliptical, gray. Spines 7-10, radiating, gray
with reddish tips, 5-25 mm (0.2-1 in) long. Flowers borne
near the stem tips, open at night, funnelform, white, to 17
cm (6.7 in) long and 7 cm (2.8 in) in diameter. Distribution:
near Pojo, Cochabamba, Bolivia.

Echinopsis pseudomamillosa Cardenas 1959

Plants solitary, globose to broadly globose, to 8 cm (3.1 in)
high and 12 cm (4.7 in) in diameter. Ribs about 18, notched,
forming distinct tubercles. Areoles elliptical, cream colored,
to 1.5 cm (0.6 in) apart. Spines 7-10, pectinate, very unequal,
4-7 pointing laterally, 2 pointing upward, one pointing
downward, needle-like, gray with brown tips, 0.5-4 cm (0.2-
1.6 in) long. Flowers borne laterally near the stem tips, open
at night, funnelform, white, to 18 cm (7.1 in) long and 8 cm
(3.1 in) in diameter. Distribution: Cercado province, Cocha-
bamba, Bolivia.

Echinopsis peruviana subsp. peruviana
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Echinopsis pugionacantha Rose & Boedeker 1931
Lobivia pugionacantha (Rose & Boedeker) Backeberg 1935
Echinopsis rossii Boedeker 1933, Lobivia rossii (Boedeker) Boedeker

ex Backeberg & F. M. Knuth 1935, E. pugionacantha subsp. rossii
(Boedeker) G. Navarro 1996

Echinopsis stollenwerkiana Boedeker 1936
Lobivia culpinensis F. Ritter 1966
Lobivia cornuta Rausch 1972
Lobivia salitrensis Rausch 1974
Lobivia versicolor Rausch 1974
Lobivia adpressispina F. Ritter 1980
Lobivia campicola F. Ritter 1980

Plants usually solitary but sometimes clumping. Sterns glo-
bose to ovoid, dull gray-green, 8-15 cm (3.1-5.9 in) high, to
4.5 cm (1.8 in) in diameter. Taproots long. Ribs about 17.
Spines 4-7, reported as daggerlike though variable, directed
sideways, pale yellow, to 2.5 cm (1 in) or more long. Flowers
open during the day, fragrant, funnelform, yellow to pink to
orange to red, to 4.5 cm (1.8 in) long and in diameter. Fruits
globose, semidry, dehiscent. Distribution: southern Bolivia
into northernmost Argentina.

Two subspecies of Echinopsis pugionacantha are recog-
nized by some. Subspecies pugionacantha has reddish yellow
flowers to 4.5 cm (1.8 in) long and in diameter; it occurs in
both Argentina and Bolivia. Subspecies rossii has orange to
reddish flowers; it occurs only in Bolivia.

Echinopsis quadratiumbonata (F. Ritter) D. R. Hunt 1997
Trichocereus quadratiumbonatus F. Ritter 1980

Plants shrubby, producing several erect branches basally, to 1
m (3.3 ft) high. Stems cylindrical, green, 4-5 cm (1.6-2 in) in
diameter. Ribs 9-12 with transverse furrows. Areoles round,
brown, about 1 cm (0.4 in) apart. Spines needle-like, white
with brown tips, straight. Central spine usually one, stout,
erect, 1-4 cm (0.4-1.6 in) long. Radial spines 7-10,0.4-1 cm
(to 0.4 in) long. Flowers long, white, not opening widely.
Fruits dark green, to 3.5 cm (1.4 in) long and in diameter.
Distribution: Cordillera province, Santa Cruz, Bolivia.

Echinopsis rhodotricha K. Schumann 1900
?Echinocactus forbesii Lehmann 1843, ?Echinopsis forbesii

(Lehmann) A. Dietrich 1849
Echinopsis chacoana Schutz 1949, £ rhodotricha subsp. chacoana

(Schutz) P. J. Braun & Esteves 1995

Plants commonly forming clumps with erect or ascending
branches. Stems cylindrical, dull gray-green, 30-80 cm (12-
31 in) high, to 9 cm (3.5 in) in diameter. Ribs 8-18, low,
slightly wavy. Areoles 1.5-2.5 cm (0.6-1 in) apart. Spines yel-
lowish with brown tips. Central spine 0-1, bent upward

slightly, to 2.5 cm (1 in) long. Radial spines 4-8, spreading,
slightly curved, to 2 cm (0.8 in) long. Flowers white, to 15
cm (5.9 in) long. Distribution: Paraguay and northern Ar-
gentina.

Two subspecies of Echinopsis rhodotricha are recognized.
Subspecies rhodotricha has 8-13 ribs and 4-7 radial spines;
it occurs in Paraguay and northeastern Argentina. Sub-
species chacoana has 12—18 ribs and 7—8 radial spines; it oc-
curs in the Chaco Boreal region of Paraguay.

Echinopsis riviere-de-caraltii Cardenas 1971

Plants usually solitary, globose, broad basally, glaucous gray-
green, to 6 cm (2.4 in) high and 10 cm (3.9 in) in diameter.
Ribs 14, acute, forming distinct hatchet-shaped tubercles.
Areoles white, 2-3 cm (0.8-1.2 in) apart, located at bases of
tubercles, sometimes with hairs. Spines virtually absent.
Flowers borne laterally, not near the stem tips, funnelform,
white, to 21 cm (8.3 in) long and 9 cm (3.5 in) in diameter.
Distribution: Boeto province, Chuquisaca, Bolivia.

Echinopsis Saltensis Spegazzini 1905
Lobivia saltensis (Spegazzini) Britton & Rose 1922
Echinopsis cachensis Spegazzini 1905, Lobivia cachensis (Spegazzini)

Britton & Rose 1922
Lobivia nealeana Backeberg 1934, Hymenorebutia nealeana (Backe-

berg) Buining 1939, Echinopsis nealeana (Backeberg) H. Friedrich
1974, £ saltensis var. nealeana (Backeberg) J. G. Lambert 1998

Lobivia pseudocachensis Backeberg 1934, Hymenorebutia pseudo-
cachensis (Backeberg) Buining 1939, Echinopsis pseudocachensis
(Backeberg) H. Friedrich 1974, £ saltensis var. pseudocachensis
(Backeberg) J. G. Lambert 1998

Lobivia emmae Backeberg 1948

Plants usually solitary, only occasionally forming clusters.
Taproots large. Stems globose to short cylindrical, light
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green, to 9 cm (3.5 in) in diameter. Ribs 17-18, low, with
shallow tubercles. Central spines 1-4, straight, stout, 1-1.2
cm (0.4-0.5 in) long. Radial spines 12-14, thinner than cen-
trals, to 0.6 cm (0.2 in) long. Flowers borne laterally, open
during the day, funnelform, red with darker throats, to 4 cm
(1.6 in) long. Fruits small, dehiscent. Distribution: between
Tucuman and Salta, northern Argentina.

Echinopsis sanguiniflora (Backeberg) D. R. Hunt 1991
Lobivia sanguiniflora Backeberg 1935
Lobivia breviflora Backeberg 1935
Lobivia duursmaiana Backeberg 1935
Lobivia polycephala Backeberg 1935

Plants usually solitary, flattened globose to globose, light to
dark green, to 10 cm (3.9 in) high and in diameter. Taproots
thick. Ribs 18, spiraling, obliquely notched. Spines dark at
first, sometimes reddish below, becoming gray with age. Cen-
tral spines several, often forming a cross, hooked or strongly
curved, at least one to 8 cm (3.1 in) long. Radial spines about
10, flattened against the stem surface or radiating, 0.8-1.5
cm (0.3-0.6 in) long. Flowers blood-red, often with whitish
throats, to 5 cm (2 in) long. Distribution: near the Bolivian
border, northern Argentina.

Echinopsis santaensis (Rauh & Backeberg) H. Friedrich &
G.D.Rowley 1974

Trichocereus santaensis Rauh & Backeberg 1956

Plants shrubby, branching basally with several erect stems,
to 5 m (16 ft) high. Stems cylindrical, gray-green, lightly
frosted, to 15 cm (5.9 in) in diameter. Ribs 7, broad, flat,
notched over areoles. Spines brownish. Central spine one, to
4 cm (1.6 in) long. Radial spines 2-3, 2-3 cm (0.8-1.2 in)
long. Distribution: valley of the Rio Santa, central Peru. Echi-
nopsis santaensis is poorly known.

Echinopsis schickendantzii F. A. C. Weber 1896
Trichocereus schickendantzii (F. A. C. Weber) Britton & Rose 1920
Trichocereus shaferi Britton & Rose 1920, not Echinopsis shaferi Brit-

ton & Rose 1922 (see E. leucantha)
Trichocereus manguinii Backeberg 1953, Echinopsis manguinii

(Backeberg) H. Friedrich & G. D. Rowley 1974
Trichocereus volcanensis F. Ritter 1980

Plants shrubby, sometimes solitary, usually branching basally
to form clumps. Stems slender cylindrical to oblong, shiny
light green, 15-25 cm (5.9-9.8 in) long, to 6 cm (2.4 in) in di-
ameter. Ribs 14-18, low, somewhat acute, notched. Areoles
very close set, sometimes touching. Spines yellowish, flexible,
to 1 cm (0.4 in) long. Central spines 4, sometimes more with
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age. Radial spines 9. Flowers borne at the stem tips, tubular to
funnelform, white, not scented, 20-22 cm (7.9-8.7 in) long;
floral tubes with dense black hairs. Fruits edible. Distribu-
tion: near Tucuman, northwestern Argentina.

Echinopsis schieliana (Backeberg) D. R. Hunt 1987
Lobivia schieliana Backeberg 1957, L backebergii subsp. schieliana

(Backeberg) G. D. Rowley 1982
Lobivia quiabayensis Rausch 1968, Echinopsis maximiliana subsp.

quiabayensis (Rausch) G. D. Rowley 1982
Lobivia leptacantha Rausch 1972

Plants often forming clusters from basal branching. Stems
globose to cylindrical, often slender, to 4.5 cm (1.8 in) long
and 3.5 cm (1.4 in) in diameter. Ribs about 14. Central spine
one, often absent at first, bent downward, light brown, 5-6
mm (0.2 in) long. Radial spines about 14, pectinate to radi-
ating, interlacing, light brown. Flowers bright light red; flo-
ral tubes slender. Distribution: Peru and Bolivia.

Echinopsis schickendantzii
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Echinopsis schoenii (Rauh & Backeberg) H. Friedrich & G. D.

Rowley 1974
Trichocereus schoenii Rauh & Backeberg 1958

Plants shrubby, branching irregularly basally, 3-4 m (9.8-13
ft) high. Stems cylindrical, gray-green, 10-15 cm (3.9-5.9
in) in diameter. Ribs 7, broad, notched. Areoles yellowish
gray, 1-2 cm (0.4-0.8 in) apart. Spines brownish at first, later
gray with brown tips. Central spines 1-2, erect or pointing
downward, stout, to 7 cm (2.8 in) long. Radial spines 6-8,
very unequal, upper ones to 1.5 cm (0.6 in) long, lower ones
to 5 cm (2 in) long. Flowers white, to 16 cm (6.3 in) long;
floral tubes with blackish brown hairs. Distribution: valley of
the Rio Majes, southern Peru.

Echinopsis schrieteri (A. Castellanos) Werdermann 1931
Lobivia schreiteri A. Castellanos 1930
Lobivia stilowiana Backeberg 1949, Echinopsis stilowiana (Backeberg)

J. G. Lambert 1998

Plants forming dense clusters or mats to 30 cm (12 in) wide
with numerous stems. Taproots large. Stems globose to elon-
gate, 1.5-3 cm (0.6-1.2 in) in diameter. Ribs 9-14. Central
spine usually absent, sometimes one to 2 cm (0.8 in) long.
Radial spines 6-8, fine, curving, whitish, 0.5-1 cm (0.2-0.4
in) long. Flowers funnelform, purplish red with darker
throats, to 3 cm (1.2 in) long and in diameter. Distribution:
Tucuman, Argentina.

Echinopsis scopulicola (F. Ritter) Mottram 1997
Trichocereus scopulicola F. Ritter 1966

Plants shrubby, branching basally with several erect colum-
nar stems, 3-4 m (9.8-13 ft) high. Stems cylindrical, 8-10 cm
(3.1-3.9 in) in diameter. Ribs 4-6, large, tuberculate, obtuse.
Areoles white, round to oval, 1.5-3 cm (0.6-1.2 in) apart.
Spines usually absent, sometimes 3-4, awl shaped, brown, to
1 mm long. Flowers borne near the stem tips, fragrant, white,
16-20 cm (6.3-7.9 in) long. Fruits green, 4-5 cm (1.6-2 in)
long. Distribution: O'Connor province, Tarija, Bolivia.

Echinopsis silvestrii Spegazzini 1905

PEANUT CACTUS

Plants usually solitary, sometimes branching to form small
clumps. Stems globose to short cylindrical, 5-10 cm (2-3.9
in) high, 4-8 cm (1.6-3.1 in) in diameter. Ribs 12-14. Are-
oles round, whitish. Central spine one, erect. Radial spines
5-9, flattened against the stem surface. Flowers white, not
fragrant, to 20 cm (7.9 in) long. Distribution: between Tucu-
man and Salta, northwestern Argentina. Echinopsis silvestrii
is poorly known.

Echinopsis skottsbergii (Backeberg) H. Friedrich & G. D.
Rowley 1974

QUISCO DEFRAY JORGE

Trichocereus skottsbergii Backeberg 1950

Plants shrubby, branching basally with a few columnar
branches to 2 m (6.6 ft) high. Stems cylindrical, gray-green,
to 14 cm (5.5 in) in diameter. Ribs 16-21. Areoles grayish
black. Spines light brown to gray. Central spines usually 4-6,
to 12 cm (4.7 in) long. Radial spines 22-26, flexible, spread-
ing, bristly, not sharp, to 6 cm (2.4 in) long. Flowers borne
laterally, white with rose tint, 10-12 cm (3.9-4.7 in) long;
floral tubes with black or gray hairs. Fruits globose, green.
Distribution: along the coast from Quilimari to Talinay, Co-
quimbo, Chile.

Echinopsis smrziana Backeberg 1935
Soehrensia smrziana (Backeberg) Backeberg 1959, Trichocereus

smrzianus (Backeberg) Backeberg 1966

Plants usually solitary, globose to short cylindrical, some-
times even longer, often prostrate at first, later erect, fresh
green to gray-green, to 40 cm (16 in) long and 20 cm (7.9 in)
in diameter. Ribs about 15, becoming broad. Spines quite
variable, 7-14, unequal, thin, sharp, radiating, needle-like to
bristly, whitish to golden brown. Flowers white, to 12 cm (4.7
in) long and in diameter. Distribution: northern Argentina.

Echinopsis spachiana



Echinopsis Spachiana (Lemaire) H. Friedrich & G. D. Row-
ley 1974

GOLDEN TORCH, TORCH CACTUS, WHITE TORCH CACTUS

Cereus spachianus Lemaire 1840, Echinocereus spachianus (Lemaire)

Rumpler 1885, Trichocereus spachianus (Lemaire) Riccobono 1909

Cereus santiaguensis Spegazzini 1905, Trichocereus santiaguensis
(Spegazzini) Backeberg 1959, Echinopsis santiaguensis (Spegazz-
ini) H. Friedrich & G. D. Rowley 1974

Plants shrubby, branching basally with several erect stems to
2 m (6.6 ft) high. Stems cylindrical, 5-6 cm (2-2.4 in) in di-
ameter. Ribs 10-15, low, rounded. Areoles large, with curly
yellow wool, to 1 cm (0.4 in) apart. Spines straight, reddish
yellow, becoming whitish with age. Central spine one, 1-2
cm (0.4-0.8 in) long. Radial spines 8-10,0.4-1 cm (to 0.4 in)
long. Flowers white, 18-20 cm (7.1-7.9 in) long, to 15 cm
(5.9 in) in diameter; floral tubes very hairy. Distribution:
western Argentina.

Echinopsis Spinibarbis (Otto) A. E. Hoffmann 1989
QUISCO

Cereus spinibarbis Otto 1837, Echinocereus spinibarbis (Otto) K. Schu-
mann 1895, Eulychnia spinibarbis (Otto) Britton & Rose 1920, Tri-
chocereus spinibarbis (Otto) F. Ritter 1965

Plants shrubby, branching basally. Stems cylindrical, semi-
erect, dull green. Ribs 8-15. Areoles close set. Spines stiff,
straight, gray with dark tips. Central spines 4-8, stouter than
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radials, 3-6 cm (1.2-2.4 in) long. Radial spines 8-18. Flow-
ers borne near the stem tips, opening widely, white, 8-11 cm
(3.1-4.3 in) long. Distribution: coastal hills from Coquimbo
to Totoral Bajo, Atacama, Chile.

Echinopsis Strigosa (Salm-Dyck) H. Friedrich & G. D. Rowley
1974

Cereus strigosus Salm-Dyck 1834, Echinocereus strigosus (Salm-
Dyck) Lemaire 1885, Trichocereus strigosus (Salm-Dyck) Britton &
Rose 1920

Plants shrubby, branching basally and forming dense clumps
to 1 m (3.3 ft) wide. Stems cylindrical, erect or ascending, to
60 cm (24 in) long, 5-6 cm (2-2.4 in) in diameter. Ribs 15-
18, very low, obtuse. Areoles round, large, white when young,
to 8 mm (0.3 in) apart. Spines numerous, similar, whitish to
yellowish to reddish brown, sometimes with darker tips.
Central spines 4, to 7 cm (2.8 in) long. Radial spines 9-16.
Flowers open at night, funnelform, white to salmon pink, to
20 cm (7.9 in) long and 5 cm (2 in) in diameter. Fruits glo-
bose, fleshy, yellow or orange, 4-6.5 cm (2.4-2.6 in) long.
Distribution: western Argentina.

Echinopsis Subdenudata Cardenas 1956

Plants solitary, globose, gray-green, depressed apically, 5-8
cm (2-3.1 in) high, 7-12 cm (2.8-4.7 in) in diameter. Ribs
10-12, very acute, slightly notched. Areoles small, cream col-

Echinopsis strigosa
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ored, transversely elliptical, to 1.5 cm (0.6 in) apart. Spines
grayish brown, often hidden by areolar wool. Central spine
one, directed upward, to 2 mm long. Radial spines 3-7, swol-
len basally, to 1.5 mm long. Flowers borne near the stem tips,
narrow funnelform, slightly curved, white to light pink,
17-20 cm (6.7-7.9 in) long. Distribution: Entre Rios prov-
ince, Tarija, Bolivia, and possibly Paraguay.

Echinopsis sucrensis Cardenas 1963

Plants commonly forming clusters. Stems globose to short
cylindrical, gray-green, 3—7 cm (1.2-2.8 in) high, 4—7 cm
(1.6-2.8 in) in diameter. Ribs about 12, acute above, rounded
below. Areoles gray, close set. Spines light gray, swollen
basally. Central spine one, directed downward, awl shaped,
1.5-2 cm (0.6-0.8 in) long. Radial spines 14-16, flattened
against the stem surface, needle-like, 0.8—1.5 cm (0.3-0.6 in)
long. Flowers borne laterally, funnelform, white, to 21 cm
(8.3 in) long and 10 cm (3.9 in) in diameter. Distribution:
Oropeza province, Chuquisaca, Bolivia.

Echinopsis tacaquirensis (Vaupel) H. Friedrich & G. D.
Rowley 1974

Cereus tacaquirensis Vaupel 1916, Trichocereus tacaquirensis (Vau-
pel) Cardenas ex Backeberg 1959

Trichocereus taquimbalensis Cardenas 1953, Echinopsis taquim-

balensis (Cardenas) H. Friedrich & G. D. Rowley 1974, £ tacaquiren-

sis subsp. taquimbalensis (Cardenas) G. Navarro 1996

Plants shrubby, branching basally with crowded ascending
branches to 2.5 m (8.2 ft) high. Stems cylindrical, robust, dark
green, to 15 cm (5.9 in) in diameter. Ribs variable, as many as
9, to 2 cm (0.8 in) high. Areoles white, large, to 1.5 cm (0.6 in)
apart. Spines sometimes not clearly differentiated as centrals
and radials, mostly radiating, bristle- to needle-like, some-
times interlacing, white to pink to blackish, 1-6 cm (0.4-2.4
in) long. Flowers white to delicate pink, to 23 cm (9.1 in) long;
floral tubes with brown hairs. Fruits dark green, to 4 cm (1.6
in) in diameter. Distribution: western Argentina and Bolivia.

Two subspecies of Echinopsis tacaquirensis are recognized.
Subspecies tacaquirensis typically does not have readily dis-
tinguishable central and radial spines; it occurs in western
Argentina. Subspecies taquimbalensis has easily distinguish-
able central and radial spines; it occurs in Taquimbala prov-
ince, Cochabamba, Bolivia.

Echinopsis taratensis (Cardenas) H. Friedrich & G. D. Row-
ley 1974

Trichocereus taratensis Cardenas 1966

Plants shrubby, branching basally with several upright
branches 1-1.5 m (3.3-4.9 ft) high. Stems club shaped, dark

green, 7-8 cm (2.8-3.1 in) in diameter. Ribs about 15, acute.
Areoles round, sunken, gray, to 1.2 cm (0.5 in) apart. Spines
yellowish gray to yellow. Central spine one, pointing down-
ward, 4-5 cm (1.6—2 in) long. Radial spines 8-10, spread-
ing, 0.4-1.2 cm (to 0.5 in) long. Flowers borne near the stem
tips, open during the day, funnelform, white, 19-20 cm
(7.5-7.9 in) long, to 10 cm (3.9 in) in diameter. Fruits glo-
bose, 4-5 cm (1.6-2 in) in diameter. Distribution: Tarata
province, Cochabamba, Bolivia.

Echinopsis tarijensis (Vaupel) H. Friedrich & G. D. Rowley
1974

Cereus tarijensis Vaupel 1916, Trichocereus tarijensis (Vaupel) Werder-

mann 1940; Helianthocereus tarijensis (Vaupel) Backeberg 1955,

not validly published; Lobivia formosa subsp. tarijensis (Vaupel)

Rausch 1977

Trichocereus poco Backeberg 1935, Helianthocereus poco (Backe-

berg) Backeberg 1951, Echinopsis poco (Backeberg) H. Friedrich &

G. D. Rowley 1974

Trichocereus herzogianus Cardenas 1953, Helianthocereus herzo-
gianus (Cardenas) Backeberg 1955, Echinopsis herzogiana (Carde-

Echinopsis tarijensis subsp. tarijensis



nas) H. Friedrich & G. D. Rowley 1974, E. tarijensis subsp. herzog-
iana (Cardenas) G. Navarro 1996

Trichocereus herzogianus var. totorensis Cardenas 1953, T. totorensis
(Cardenas) F. Ritter 1980, Echinopsis tarijensis subsp. totorensis
(Cardenas) G. Navarro 1996

?Trichocereus narvaecensis Cardenas 1953, ?Helianthocereus nar-
vaecensis (Cardenas) Backeberg 1955, ?Echinopsis narvaecensis
(Cardenas) H. Friedrich & G. D. Rowley 1974

Plants shrubby, solitary at first, later branching from the
sides, to 5 m (16 ft) high. Stems cylindrical, stout, dark green,
to 35 cm (14 in) in diameter. Ribs 15-21. Areoles large, prom-
inent, with dense gray felt, close set. Spines rigid, sharp, swol-
len basally, unequal, slightly curving, pale brown to whitish,
1-8 cm (0.4-3.1 in) long. Central spines 1-4. Radial spines
50 or more. Flowers borne near the stem tips, funnelform,
red to pink to creamy white, to 12 cm (4.7 in) long and 9 cm
(3.5 in) in diameter. Fruits ovoid, green, 3.5—5 cm (1.4-2 in)
long, 2-3 cm (0.8-1.2 in) in diameter. Distribution: southern
Bolivia and northern Argentina.

Three subspecies of Echinopsis tarijensis are recognized.
Subspecies tarijensis typically has about 15 ribs and 3-4 cen-
tral spines; it occurs in Bolivia and Argentina. Subspecies
herzogiana usually has about 21 acute ribs and a single cen-
tral spine; it occurs near La Paz, Bolivia. Subspecies totoren-
sis also has about 21 ribs but 3-4 central spines; it occurs on
the road to Totora, Bolivia.

Echinopsis tarmaensis (Rauh & Backeberg) H. Friedrich &
G.D.Rowley 1974

Trichocereus tarmaensis Rauh & Backeberg 1956

Plants shrubby, branching basally with more or less erect
branches to 2 m (6.6 ft) high. Stems cylindrical, dark green,
to 10 cm (3.9 in) in diameter. Ribs about 8, rounded, oblique-
ly notched. Areoles somewhat sunken, gray. Spines horn col-
ored, becoming gray with age. Central spine usually one,
pointing horizontally, to 10 cm (3.9 in) long. Radial spines 2-
5, 1-3 cm (0.4-1.2 in) long. Flowers white. Fruits 3-4 cm
(1.2-1.6 in) in diameter. Distribution: Tarma, Junin, Peru.

Echinopsis tegeleriana (Backeberg) D. R. Hunt 1987
Lobivia tegeleriana Backeberg 1936,Acantholobivia tegeleriana

(Backeberg) Backeberg 1942
Lobivia incuiensis Rauh & Backeberg 1957,Acantholobivia incuiensis

(Rauh & Backeberg) Rauh & Backeberg 1958
Lobivia akersii Rausch 1973

Plants usually solitary, only occasionally forming small
clumps. Taproots large. Stems globose, green, to 9 cm (3.5
in) in diameter. Ribs about 16, distinctly tuberculate. Are-
oles oblong, to 1.7 cm (0.7 in) apart. Spines 12, more or less
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curved, horn colored with dark tips, to 6 mm (0.2 in) long,
the longest sometimes hooked. Flowers borne laterally, red to
orange to yellow, with pinkish orange throats, to 4 cm (1.6
in) long; perianth parts short. Fruits green, thin skinned,
juicy, spiny, to 2.5 cm (1 in) in diameter. Distribution: Huan-
cayo to Tarma, Junin, Peru.

Echinopsis terscheckii (Parmentier) H. Friedrich & G. D.
Rowley 1974

Cereus terscheckii Parmentier 1837, Pilocereus terscheckii (Parmen-
tier) Rumpler 1885, Trichocereus terscheckii (Parmentier) Britton &
Rose 1920

Trichocereus werdermannianus Backeberg 1935, Echinopsis werder-
manniana (Backeberg) H. Friedrich & G. D. Rowley 1974

Plants treelike, many branched with age, with several erect
columnar branches, 10-12 m (33-39 ft) high with distinct
trunks to 45 cm (18 in) in diameter. Stems cylindrical, 10-20
cm (3.9-7.9 in) in diameter. Ribs 8-18, obtuse, prominent.
Areoles large, brownish, 1.5-3 cm (0.6-1.2 in) apart. Spines
8-15, often more in older areoles, yellowish to brownish, 1-7
cm (0.4-2.8 in) or more long. Flowers borne laterally, bell
shaped to funnelform, white, 15-20 cm (5.9-7.9 in) long, to
12.5 cm (4.9 in) in diameter; pericarpels and floral tubes
with dense white or brown axillary hairs. Fruits globose. Dis-
tribution: northern Argentina.

Echinopsis terscheckii
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Echinopsis thelegona (F. A. C. Weber) H. Friedrich & G. D.
Rowley 1974

Cereus thelegonus F. A. C. Weber 1898, Trichocereus thelegonus
(F. A. C. Weber) Britton & Rose 1920

Plants shrubby with few branches, prostrate to creeping
along the ground with slightly raised or ascending stem tips.
Stems cylindrical, dark green, to 2 m (6.6 ft) long, 7-8 cm
(2.8-3.1 in) in diameter. Ribs about 13, low, forming prom-
inent hexagonal tubercles. Areoles borne at tubercle tips,
round. Spines pale yellow, becoming gray with age, often
with dark tips. Central spine one, protruding, 2—4 cm (0.8-
1.6 in) long. Radial spines 6-7, needle-like, spreading, 1-2
cm (0.4-0.8 in) long, lowest longest. Flowers funnelform,
white, to 20 cm (7.9 in) long and 15 cm (5.9 in) in diameter;
floral tubes with reddish bristles and hairs. Fruits globose to
ovoid, yellowish to red, dehiscent, tuberculate, to 5 cm (2 in)
in diameter. Distribution: Tucuman, Argentina.

Echinopsis thelegonoides (Spegazzini) H. Friedrich & G. D.
Rowley 1974

Cereus thelegonoides Spegazzini 1905, Trichocereus thelegonoides
(Spegazzini) Britton & Rose 1920

Trichocereus rubinghianus Backeberg 1963, not validly published;
Echinopsis rubinghiana (Backeberg) H. Friedrich & G. D. Rowley
1974, not validly published

Plants treelike with several erect branches, 4-6 m (13-20 ft)
high with distinct trunks to 18 cm (7.1 in) in diameter. Stems

Echinopsis
thelegona

cylindrical, somewhat curved, obtuse apically, 5-8 cm (2-3.1
in) in diameter. Ribs 15-16, low, obtuse, not tuberculate but
notched. Areoles small, round. Spines yellow to brownish,
bristly. Central spines 4,7-15 mm (0.3-0.6 in) long. Radial
spines about 11, 5-7 mm (0.2-0.3 in) long. Flowers white,
20-24 cm (7.9-9.4 in) long. Distribution: Jujuy, Argentina.

Echinopsis thionantha (Spegazzini) Werdermann 1931
Echinocactus thionanthus Spegazzini 1905, Lobivia thionantha

(Spegazzini) Britton & Rose 1922, Acanthocalycium thionanthum
(Spegazzini) Backeberg 1935

Echinocactus chionanthus Spegazzini 1905, Lobivia chionantha
(Spegazzini) Britton & Rose 1922, Echinopsis chionantha (Spegazz-
ini) Werdermann 1931, Acanthocalycium chionanthum (Spegazzini)
Backeberg 1935

Acanthocalycium griseum Backeberg 1963, not validly published
Acanthocalycium brevispinum F. Ritter 1964, Echinopsis brevispina

(F. Ritter) H. Friedrich & G. D. Rowley 1974
Acanthocalycium catamarcense F. Ritter 1980

Plants usually solitary, globose to short cylindrical, dark
green to gray-green, to 12 cm (4.7 in) high and 10 cm (3.9 in)
in diameter. Ribs 9-15, round, slightly notched and tuber-
culate. Areoles elliptical. Spines awl shaped, gray with dark
tips, 1-1.5 cm (0.4-0.6 in) long. Central spines 1—4, some-
times absent. Radial spines 5-10. Flowers somewhat bell
shaped, bright yellow to red to white, to 4.5 cm (1.8 in) long
and in diameter; pericarpels and floral tubes with dark,
spine-tipped scales and brown to white hairs and bristles.
Fruits globose, dehiscent, hard, to 1 cm (0.4 in) in diameter.
Distribution: Salta, Argentina.

Echinopsis tiegeliana (Wessner) D. R. Hunt 1991
Lobivia tiegeliana Wessner 1939, Hymenorebutia tiegeliana (Wessner)

F. Ritter 1980
Lobivia peclardiana Krainz 1948
Lobivia pusilla F. Ritter 1966, Hymenorebutia pusilla (F. Ritter) F. Ritter

1980
Mediolobivia hirsutissima Cardenas 1971
Lobivia fricii Rausch 1973, Echinopsis fricii (Rausch) H. Friedrich 1974

Plants usually solitary, small, depressed globose to globose,
shiny green, to 6 cm (2.4 in) in diameter. Ribs 17-20, acute,
spiraling, forming tubercles. Areoles white, to 1.5 cm (0.6 in)
apart. Spines awl shaped, reddish to horn colored, becom-
ing gray with age. Central spines as many as 3, pointing
downward, to 5 cm (2 in) long. Radial spines 8-10,4-6 cm
(1.6-2.4 in) long. Flowers borne near the stem tips, open
during the day, shiny violet-pink, to 2.5 cm (1 in) long and
4.2 cm (1.7 in) in diameter. Fruits globose to ovoid, semidry,
dehiscent. Distribution: southern Bolivia and northern Ar-
gentina.



Echinopsis trichosa (Cardenas) H. Friedrich &G. D. Rowley
1974

Trichocereus trichosus Cardenas 1957

Plants usually solitary, columnar, to 1 m (3.3 ft) high. Stems
cylindrical to club shaped, glaucous gray-green, 5-6 cm (2-
2.4 in) in diameter. Ribs 9, round, broad. Areoles gray, trian-
gular, to 5 cm (2 in) apart. Spines not readily differentiated as
centrals and radials, awl shaped, stout, swollen basally, gray
with dark tips. Central spine one, directed upward, to 7 cm
(2.8 in) long. Radial spines 4-6, spreading or flattened against
the stem surface, 1-3.5 cm (0.4-1.4 in) long. Flowers borne at
the stem tips, funnelform, white, to 23 cm (9.1 in) long and
10 cm (3.9 in) in diameter; floral tubes with dense white and
brown hairs. Fruits globose, very hairy, to 5 cm (2 in) long.
Distribution: Cordillera province, Santa Cruz, Bolivia.

Echinopsis thionantha

Echinopsis tubiflora
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Echinopsis tubiflora (Pfeiffer) Zuccarini ex A. Dietrich 1846
Cereus tubiflorus Pfeiffer 1837
Echinopsis albispinosa K. Schumann 1903

Plants solitary or clustering. Stems globose to short cylindri-
cal, dark green, to 75 cm (30 in) high, 12-15 cm (4.7-5.9 in) in
diameter. Ribs 11-12, acute, wavy, deeply notched. Areoles
white to gray to black, to 2 cm (0.8 in) apart. Spines yellowish
with dark tips. Central spines 3-4, stout, to 3.5 cm (1.4 in)
long. Radial spines as many as 20, erect, unequal, to 2.5 cm (1
in) long. Flowers funnelform, white, to 24 cm (9.4 in) long and
10 cm (3.9 in) in diameter. Distribution: northern Argentina.

Echinopsis tulhuayacensis (Ochoa) H. Friedrich & G. D.
Rowley 1974

Trichocereus tulhuayacensis Ochoa 1957

Plants columnar, branching basally or slightly above the
ground, to 2 m (6.6 ft) high, sometimes with short trunks.
Stems cylindrical, dark green, 10-12 cm (3.9-4.7 in) in di-
ameter. Ribs 7—9, notched, forming low tubercles. Areoles
yellow at first, later gray. Spines directed downward, whitish
gray with dark tips. Central spines 3-4, to 8 cm (3.1 in) long.
Radial spines about 8, to 2.5 cm (1 in) long. Flowers borne
laterally, funnelform, bright rose to light pink, with cream
throats, 7-12 cm (2.8-4.7 in) long; floral tubes with black
hairs. Fruits dark green with brown hairs, to 4.5 cm (1.8 in)
in diameter. Distribution: near Huancayo, Junin, Peru.

Echinopsis tunariensis (Cardenas) H. Friedrich & G. D.
Rowley 1974

Trichocereus tunariensis Cardenas 1959

Plants columnar, branching basally, 2-3 m (6.6-9.8 ft) high.
Stems club shaped to cylindrical, dull green, to 12 cm (4.7 in)
in diameter. Ribs 16-21, acute. Areoles oval, gray, to 1 cm (0.4
in) apart. Spines about 17, not differentiated as centrals and
radials, radiating, needle-like, flexible, some directed down-
ward, 0.5-6 cm (0.2-2.4 in) long. Flowers borne near the
stem tips, open at night, funnelform, white, 15-17 cm
(5.9-6.7 in) long, 12-15 cm (4.7-5.9 in) in diameter. Fruits
globose, green, to 4 cm (1.6 in) long and 5 cm (2 in) in diam-
eter. Distribution: Cercado province, Cochabamba, Bolivia.

Echinopsis uyupampensis (Backeberg) H. Friedrich & G. D.
Rowley 1974

Trichocereus uyupampensis Backeberg 1935
?Echinopsis valida Monville exSalm-Dyck 1850, ?Trichocereus validus

(Monville ex Salm-Dyck) Backeberg 1935

Plants shrubby with several prostrate to pendent branches.
Stems cylindrical, to 3.5 cm (1.4 in) in diameter. Ribs 9, flat,
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narrow, slightly tuberculate. Areoles small, light brown.
Spines 8-10, fine, pointing irregularly, dark, 2-6 mm (to 0.2
in) long. Flowers white with reddish exterior, to 16 cm (6.3
in) long. Distribution: Peru and Bolivia. Echinopsis uyupam-
pensis is poorly known and its status very uncertain.

Echinopsis vasquezii (Rausch) G. D. Rowley 1975
Trichocereus vasquezii Rausch 1974

Plants branching basally, commonly forming clumps to 80 cm
(31 in) high. Stems cylindrical, fresh green, 4-5 cm (1.6-2 in)
in diameter. Ribs 12-14, low. Areoles round, white, to 1 cm
(0.4 in) apart. Spines needle-like, light brown, becoming gray
with age. Central spines 1-4, forming a cross, 3-6 cm (1.2-
2.4 in) long. Radial spines 10-12, pectinate, 0.8-1.5 cm (0.3-
0.6 in) long. Flowers borne laterally, white, to 22 cm (8.7 in)
long and 14 cm (5.5 in) in diameter. Fruits globose to ovoid,
greenish brown, to 6 cm (2.4 in) long. Distribution: between
Pojo, Cochabamba, and Comarapa, Santa Cruz, Bolivia.

Echinopsis vatteri (R. Kiesling) G. D. Rowley 1979
Trichocereus vatteri R. Kiesling 1976

Plants shrubby, branching to form low mats, to 50 cm (20
in) high and 2 m (6.6 ft) wide. Stems cylindrical, ascending,
light green, 5.5-8 cm (2.2-3.1 in) in diameter. Ribs 14-16,
obtuse. Areoles round, whitish to brownish, 1-1.5 cm (0.4-
0.6 in) apart. Spines yellowish, at times reddish, needle-like,
flexible. Central spines 1-4,3.5-5 cm (1.4-2 in) long. Radial
spines 10,1.5-2 cm (0.6-0.8 in) long. Flowers funnelform,
odorless, red, orange, yellow, and intermediate colors, 10-14
cm (3.9-5.5 in) long, to 10 cm (3.9 in) in diameter. Distrib-
ution: La Rioja, Argentina.

Echinopsis volliana (Backeberg) H. Friedrich & G. D. Rowley
1974

Trichocereus vollianus Backeberg 1935

Plants shrubby, branching basally with several erect stems.
Stems cylindrical, glossy light green, to 10 cm (3.9 in) in di-
ameter. Ribs about 13, rounded. Areoles to 2.5 cm (1 in)
apart. Spines amber. Central spine one, to 2.5 cm (1 in) long.
Radial spines 8-11, radiating, thin, sharp, to 0.7 cm (0.3 in)
long. Flowers white, to 12 cm (4.7 in) long. Fruits oblong,
hairy. Distribution: Cochabamba, Bolivia.

Echinopsis Walteri (R. Kiesling) H. Friedrich & Glaetzle 1983
Lobivia waiteri R. Kiesling 1976, Trichocereus waiteri (R. Kiesling) J. G.

Lambert 1998

Plants commonly forming clumps. Stems globose, green, to
16 cm (6.3 in) high and in diameter. Ribs about 11,1.5-2.5

cm (0.6-1 in) wide. Areoles whitish. Spines 5-15 or more,
flexible, needle-like, yellow, 1-2.5 cm (0.4-1 in) long. Flow-
ers borne from the very young areoles, bell shaped, open dur-
ing the day, somewhat aromatic, yellow, 7.5-9 cm (3-3.5 in)
long, to 9 cm (3.5 in) in diameter. Fruits globose, greenish
yellow, 1.7-2 cm (0.7-0.8 in) long, 2-2.5 cm (0.8-1 in) in di-
ameter. Distribution: Quebrada de Escoipe, Salta, Argentina.

Echinopsis werdermannii Fric ex Fleischer 1962

Plants solitary, globose, gray-green, to 8 cm (3.1 in) high, to
12 cm (4.7 in) in diameter. Ribs 10-12, acute, straight. Cen-
tral spine one, black, to 2 mm long. Radial spines 3-8, black-
ish. Flowers light pink, to 20 cm (7.9 in) long. Distribution:
Paraguay. Echinopsis werdermannii is closely related to or the
same as E. subdenudata.

Echinopsis yuquina D. R. Hunt 1991
Lobivia rauschii Zecher 1974, not Echinopsis rauschii H. Friedrich 1974

(see E. obrepanda)

Plants commonly forming clumps, sometimes with 100
heads. Stems globose to short cylindrical, to 15 cm (5.9 in)
high and 5 cm (2 in) in diameter. Ribs 13-16, forming dis-
tinct tubercles to 10 mm (0.4 in) high. Areoles round to oval,
white. Spines needle-like, sharp, brownish. Central spines
about 4, often forming a cross, to 3 cm (1.2 in) long. Radial
spines 9-11, radiating, to 1 cm (0.4 in) long. Flowers red, to
4 cm (1.6 in) long and 3 cm (1.2 in) in diameter. Fruits oval,
semidry, dehiscent. Distribution: Chuquisaca, Bolivia.

Epiphyllum
Many think of Epiphyllum and orchid cactus as synonymous,
but orchid cacti are now placed in Schlumbergera or Diso-
cactus, closely related genera in the same tribe, Hylocereeae.
One encounters numerous so-called epiphyllum hybrids,
which in fact rarely involve species of Epiphyllum as a parent.
Rather, these magnificent plants, bearing shimmering, iri-
descent flowers, are mostly hybrids of related genera such as
Disocactus, Pseudorhipsalis, and Selenicereus.

Epiphyllum (type, E. phyllanthus) is generally recognized
as comprising epiphytic cacti with flattened leaflike shoots
and large white flowers open at night. The flowers also tend
to have very long floral tubes. The genus was described in
1812 by Adrian Haworth, the meaning of the name a bit mis-
leading for it is from the Greek, meaning upon a leaf. Ha-
worth was referring to the flowers, borne on what he thought
were leaves but, in fact, are stems. Epiphyllum comprises 19
species. Myron Kimnach (1964,1965a,b, 1967, 1990a,b) has
published many excellent articles on the genus.



Epiphyllum Haworth 1812
Phyllocactus Link 1831
Marniera Backeberg 1950

Subfamily Cactoideae, tribe Hylocereeae. Plants mostly epiphytic
but some lithophytic, freely branching, erect, climbing, or pendent
shrubs, often with aerial roots. Older stems round in cross section
basally, usually spineless, often woody. Younger stems flattened,
leaflike, having margins with broadly rounded or sharp teeth, some-
times lobed or pinnatifid between the areoles. Spines usually absent.
Flowers borne laterally, solitary, usually open at night, salverform or
funnelform, 10-30 cm (3.9-12 in) long; pericarpels with small scales,
rarely with hairs or bristles; floral tubes long, with naked scales,
abruptly dilated at the throats; outer perianth parts whitish, yellow-
ish, or pinkish, inner pale yellow or white; stamens inserted in the
throats. Fruits ovoid or oblong, bearing small scales and areoles,
somewhat ridged, spineless, 4-9 cm (1.6-3.5 in) long, 2-5 cm (0.8-2
in) in diameter. Seeds kidney shaped, black. Distribution: primarily
Central America and Mexico but with a few species extending into the
Caribbean and northern South America.

Epiphyllum anguliger (Lemaire) D. Don 1855
MOON CACTUS, QUEEN OF THE NIGHT
Phyllocactus anguliger Lemaire 1851
Phyllocactus darrahii K. Schumann 1903, Epiphyllum darrahii

(K. Schumann) Britton & Rose 1913

Primary stems cylindrical or three-angled basally. Lateral
stems lance shaped, flattened except basally somewhat fleshy,
green, with pronounced midribs, rather stiff, margins wide
toothed and deeply lobed, to 1 m (3.3 ft) long, 4-8 cm
(1.6-3.1 in) wide. Areoles sometimes with one or two small
white bristles. Flowers scented, 15-18 cm (5.9-7.1 in) long,
10-13 cm (3.9-5.1 in) in diameter; outer perianth segments
lemon or golden yellow, inner pure white. Distribution: cen-
tral and southern Mexico. Fruits of Epiphyllum anguliger are
gooseberry-like (Chapter 2, under Cacti as Food).

Epiphyllum cartagense (F. A. C. Weber) Britton & Rose 1913
Phyllocactus cartagensis F. A. C. Weber 1902

Plants forming thickets with erect, arched, or pendent stems.
Primary stems three-angled or round in cross section basally,
spineless, to 2 m (6.6 ft) long. Roots often aerial, numerous.
Secondary stems arising at nearly right angles from upper
portions of primary stems, arranged in three rows, basally
diverse, apically flattened, lobed and toothed, 2-7 cm (0.8-
2.8 in) wide. Areoles spineless. Flowers usually borne on the
flattened portion of secondary stems, tubular funnelform,
15-18 cm (5.9-7.1 in) long, floral tubes, very slender, nearly
straight on erect stems or strongly upcurved on pendent
stems; outer perianth parts yellow, inner white. Fruits ellip-
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soidal, 7-8 cm (2.8-3.1 in) long, slightly scented, red. Distri-
bution: Costa Rica.

Epiphyllum Caudatum (Vaupel) Britton & Rose 1913
Phyllocactus caudatus Vaupel 1913

Plants bushy, erect, semiepiphytic, to 1 m (3.3 ft) high. Pri-
mary stems cylindrical, thin. Secondary stems elongate lance
shaped, narrowed basally, green, margins low and undulate,
15-20 cm (5.9-7.9 in) long, 3-4 cm (1.2-1.6 in) wide. Flow-
ers open at night, white. Distribution: Oaxaca, Mexico. Epi-
phyllum caudatum is poorly known and may be simply a
population of E. pumilum.

Epiphyllum columbiense (F. A. C. Weber) Dodson & A. H.
Gentry 1977

Phyllocactus phyllanthus var. columbiensis F. A. C. Weber 1898, Epi-
phyllum phyllanthus var. columbiensis (F. A. C. Weber) Backeberg
1959

Plants much branched, epiphytic, with pendent branches,
1-2 m (3.3-6.6 ft) long. Primary stems round in cross sec-
tion and petiole-like for 1-3 cm (0.4-1.2 in). Secondary stems
delicate, linear to oblong, flattened, 7-10 cm (2.8-3.9 in)
long, 1.5-4.5 cm (0.6-1.8 in) wide, marginally lobed and
toothed. Areoles 2-4 cm (0.8-1.6 in) apart. Flowers salver-
form, scented, white, 7-10 cm (2.8-3.9 in) long, 3.5-5.5 cm
(1.4-2.2 in) in diameter; floral tubes slender. Fruits ellipsoi-
dal, red, ridged, to 4 cm (1.6 in) long and 2 cm (0.8 in) in di-
ameter. Distribution: Costa Rica, Panama, Colombia, Vene-
zuela, and Ecuador.

Epiphyllum
anguliger,
photograph by
Werner Rauh
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Epiphyllum Costaricense (F. A. C. Weber) Britton & Rose
1913

Phyllocactus costaricensis F. A. C. Weber 1902, Epiphyllum thoma-
sianum var. costaricensis (F. A. C. Weber) Kimnach 1965

Phyllocactus macrocarpum F. A. C. Weber 1902, Epiphyllum macro-
carpum (F. A. C. Weber) Backeberg 1959

Plants bushy, to 2 m (6.6 ft) long. Stems thin, green, to 30 cm
(12 in) long and 7 cm (2.8 in) wide, margins slightly in-
dented. Areoles 4-6 cm (1.6-2 A in) apart. Flowers very large,
funnelform, curved; outer perianth parts salmon colored
with yellowish tips, inner white. Fruits red, slightly ribbed, to
9 cm (3.5 in) long and 7 cm (2.8 in) in diameter. Distribu-
tion: Costa Rica and Panama.

Epiphyllum Crenatum (Lindley) D. Don 1855
Cereus crenatus Lindley 1844, Phyllocactus crenatus (Lindley)

Lemaire 1845
Phyllocactus caulorrhizus Lemaire 1851, Epiphyllum caulorrhizum

(Lemaire) D. Don 1855
Phyllocactus cooperi Regel 1884, Epiphyllum cooperi (Regel) Clover

1941, xSeleniphyllum cooperi (Regel) G. D. Rowley 1962
Epiphyllum crenatum var. kimnachii Bravo 1964, Marniera

macroptera var. kimnachii (Bravo) Backeberg 1966

Plants erect, semiepiphytic, to 1 m (3.3 ft) high. Primary
stems cylindrical or three-angled, becoming woody. Secon-
dary stems thick, leaflike, gray-green, margins scalloped and
notched, to 60 cm (24 in) long and 4-10 cm (1.6-3.9 in)
wide. Areoles spineless. Flowers open at night but lasting into
the next day, scented, 20-29 cm (7.9-11 in) long, 10-20 cm
(3.9-7.9 in) in diameter; outer perianth parts greenish or
pinkish yellow, inner creamy white. Distribution: Mexico,
Guatemala, and Honduras.

Two distinct varieties of Epiphyllum crenatum are recog-
nized. Variety crenatum is distributed throughout the range

Epiphyllum crenatum var. crenatum, photograph by Roy Mottram

of the species; it has stems 6-10 cm (2.4-3.9 in) wide with
oblique lobes and has been used extensively as a parent in
intergeneric and interspecific hybrids. Variety kimnachii has
stems only 4-6 cm (1.6-2.4 in) wide and semicircular lobes;
it probably comes from Oaxaca, Mexico. Variety kimnachii
has a confusing history. It was long presumed to be a hybrid
between Epiphyllum crenatum and Selenicereus grandiflorus
and was called xSeleniphyllum cooperi, but Kimnach (1967)
has shown that it is not a hybrid.

Epiphyllum floribundum Kimnach 1990

Plants freely branching epiphytes. Secondary stems arising
basally or laterally from primary stems, round in cross sec-
tion basally, flattened apically, linear, to 50 cm (20 in) or more
long, 3-5 cm (1.2-2 in) wide, marginally toothed with pro-
truding lobes, with prominent midribs. Areoles with spines
only on primary stems, becoming protruding and promi-
nent on older stems. Flowers borne singly on apical portion
of stems, funnelform, open at night but remaining open into
the next day or two, 9-12 cm (3.5-4.7 in) long, 5-10 cm
(2-3.9 in) in diameter; outer perianth parts yellowish red to
orange, inner light yellow. Fruits ovoid to oblong, shiny red,
2-2.3 cm (0.8-0.9 in) long. Distribution: Loreto, Peru.

Epiphyllum grandilobum (F. A. C. Weber) Britton & Rose
1913

Phyllocactus grandilobus F. A. C. Weber 1902
Epiphyllum gigas Woodson & Cutak 1958

Plants often forming vines to 100 m (330 ft) or more long.
Stems quick growing, profusely rooting, 3-5 cm (1.2-2 in)
wide, grading into portions 15-25 cm (5.9-9.8 in) wide, red-
dish at first, becoming green, branching irregularly, with
prominent midribs, often becoming woody, marginally un-
dulate and with oblique lobes. Flowers borne laterally, tubu-
lar funnelform; floral tubes long and curved, 32-38 cm
(13-15 in) long; outer perianth parts greenish yellow, inner
cream colored and translucent. Distribution: Costa Rica and
Panama.

Epiphyllum guatemalense Britton & Rose 1913
Phyllocactus guatemalensis (Britton & Rose) Vaupel 1913, Epiphyllum

phyllanthus var. guatemalense (Britton & Rose) Kimnach 1964

Plants bushy with stiff, arching to pendent branches. Stems
round in cross section basally, three-angled for 50 cm (20 in)
or more, then flattened to 75 cm (30 in) or more, 6-9 cm
(2.4-3.5 in) wide. Areoles to 5 cm (2 in) apart. Flowers sal-
verform, straight to strongly curved, white, 20-26 cm
(7.9-10 in) long, 20-23 cm (7.9-9.1 in) in diameter. Fruits



ellipsoidal to ovoid, purplish red, smooth, to 8 cm (3.1 in)
long and 3.5 cm (1.4 in) in diameter. Distribution: Mexico,
Guatemala, and Honduras.

Epiphyllum hookeri (Link & Otto) Haworth 1829
Cereus hookeri Link & Otto 1828, Phyllocactus hookeri (Link & Otto)

Salm-Dyck 1842, Epiphyllum phyllanthus var. hookeri (Link & Otto)
Kimnach 1964

Phyllocactus stenopetalus Forster 1846, Epiphyllum stenopetalum
(Forster) Britton & Rose 1913

Phyllocactus strictus Lemaire 1854, Epiphyllum strictum (Lemaire)
Britton & Rose 1913

Plants bushy with stiff, arching to pendent branches. Stems
strongly three-angled basally, then flattened to 75 cm (30 in)
or more, 9-10 cm (3.5-3.9 in) wide. Areoles to 5 cm (2 in)
apart. Flowers salverform, straight to strongly curved, white,
17-23 cm (6.7-9.1 in) long, 3-3.5 cm (1.2-1.4 in) in diame-
ter. Fruits ellipsoidal to ovoid, purplish red, smooth, 4-7 cm
(1.6-2.8 in) long, to 3.5 cm (1.4 in) in diameter. Distribu-
tion: Mexico, Guatemala, Honduras, Belize, Nicaragua, El
Salvador, Costa Rica, Cuba, Trinidad, Tobago, and Venezuela.

Epiphyllum laui Kimnach 1990

Plants vigorous, rampant vines, both epiphytes and litho-
phytes. Stems branching basally or laterally, narrow and cy-
lindrical basally to 1-2 cm (0.4-0.8 in) in diameter, the rest
flattened, soft, linear, shiny green, the tips tinged reddish or
brownish when young, 5-7 cm (2—2.8 in) wide, with prom-
inent midribs, marginally lobed and undulate. Spines 1-5,
hairlike, brownish yellow, 3-5 mm long. Flowers open in the
evening, remaining open for at least 2 days, funnelform,
15-16 cm (5.9-6.3 in) long, 14-16 cm (5.5-6.3 in) in diam-
eter; outer perianth parts reddish orange to yellow, inner
white with yellowish tint. Fruits oblong, carmine red, 4—8
cm (1.6-3.1 in) long. Distribution: Chiapas, Mexico.

Epiphyllum lepidocarpum (F. A. C. Weber) Britton & Rose
1913

Phyllocactus lepidocarpum F. A. C. Weber 1902

Plants epiphytic shrubs. Primary stems cylindrical, becom-
ing woody. Secondary stems flattened or three-winged, light
green, somewhat thick, not stiff, margins stairlike, 2-3 cm
(0.8-1.2 in) wide. Areoles covered by small scales, with wool
and a few bristles. Flowers borne laterally, open at night, long
funnelform, white, to 20 cm (7.9 in) long. Fruits violet-red,
to 9 cm (3.5 in) long, covered by long scales. Distribution:
Costa Rica.
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Epiphyllum oxypetalum (A. P. de Candolle) Haworth 1829
DUTCHMAN'S-PIPE CACTUS, REINA DE LA NOCHE
Cereus oxypetalus A. P. de Candolle 1828, Phyllocactus oxypetalus

(A. P. de Candolle) Link 1843
Cereus latifrons Pfeiffer 1837, Epiphyllum latifrons (Pfeiffer) Zuccarini

ex Pfeiffer 1837, Phyllocactus latifrons (Pfeiffer) Link 1843
Phyllocactus grandis Lemaire 1847, Epiphyllum grande (Lemaire) Brit-

ton & Rose 1913
Epiphyllum acuminatum K. Schumann 1890

Plants much branched, stout, to 3 m (9.8 ft) long. Primary
stems cylindrical, 2-3 m (6.6-9.8 ft) long. Secondary stems
flattened, leaflike, elliptical, thin, marginally scalloped and
undulate, to 30 cm (12 in) long, 10-12 cm (3.9-4.7 in) wide.
Flowers 25-30 cm (9.8-12 in) long, 12-17 cm (4.7-6.7 in) in
diameter, funnelform with long arching floral tubes; outer
perianth parts narrow, reddish, inner to 2.5 cm (1 in) wide,
white. Distribution: occurring widely in Mexico, Guatemala,
Honduras, Nicaragua, El Salvador, and Costa Rica.

Epiphyllum laui, photograph by Myron Kimnach

Epiphyllum oxypetalum, photograph by Wilhelm Barthlott
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Epiphyllum phyllanthus (Linnaeus) Haworth 1826
Cactus phyllanthus Linnaeus 1753, Opuntia phyllanthus (Linnaeus)

P. Miller 1768, Cereus phyllanthus (Linnaeus) A. P. de Candolle
1828, Phyllocactus phyllanthus (Linnaeus) Link 1831, Rhipsalis
phyllanthus (Linnaeus) K. Schumann 1890

Rhipsalis macrocarpa Miquel 1838, Hariota macrocarpa (Miquel)
Kuntze 1891

Epiphyllum gaillardae Britton & Rose 1913, Phyllocactus gaillardae
(Britton& Rose) Vaupel 1913

Plants much branched. Primary stems round in cross sec-
tion to three-angled basally for 50-100 cm (20-39 in) or
more, often branched, then flattened for 100 cm (39 in) or
more. Secondary stems arising from the flattened portion of
the primary stems, round in cross section to three-angled
basally for only 2 cm (0.8 in), then flattened for 25-50 cm
(9.8-20 in), linear, light to medium green, stiff to flexible,
3-10 cm (1.2-3.9 in) wide, with conspicuous midribs, mar-
ginally lobed and toothed. Areoles sometimes with hairs,
usually only cream-colored wool. Flowers borne on flattened
portions of the stem, salverform, variable in size, 7.5-30 cm
(3-12 in) long, 4.5-23 cm (1.8-9.1 in) in diameter; floral
tube usually twice as long as the perianth, straight on erect
stems, strongly curved on pendent stems; outer perianth
parts greenish yellow tinged with red, inner 3-10 mm (to 0.4
in) broad, white to cream. Fruits ellipsoidal to ovoid, pur-
plish red, smooth, 3-8 cm (1.2-3.1 in) long, odorless. Dis-
tribution: occurring widely throughout Latin America from
Mexico south through much of South America.

Epiphyllum pittieri (F. A. C. Weber) Britton & Rose 1913
Phyllocactus pittieri F. A. C. Weber 1898, Epiphyllum phyllanthus var.

pittieri (F. A. C. Weber) Kimnach 1964

Plants bushy with stiff, arching to pendent branches, 2-3 m
(6.6-9.8 ft) long. Stems round in cross section basally, then
flattened, thin, to 5 cm (2 in) wide, with coarsely toothed
margins. Areoles to 5 cm (2 in) apart. Flowers salverform,
fairly small, straight to strongly curved, white to greenish
white, 9.5-16 cm (3.7-6.3 in) long, 3-3.5 cm (1.2-1.4 in) in
diameter. Fruits ellipsoidal to ovoid, dark red, smooth, to 2
cm (0.8 in) long. Distribution: Costa Rica, Panama, and
Nicaragua.

Epiphyllum pumilum (Vaupel) Britton & Rose 1913
Phyllocactus pumulum Vaupel 1913

Plants semierect or pendent, to 5 m (16 ft) long. Primary
stems round in cross section basally, the rest flattened and
leaflike, 2-3 m (6.6-9.8 ft) long. Secondary stems mostly
flattened, 2.5-9 cm (1-3.5 in) wide, tapering to pointed tips,
margins scalloped and wavy. Flowers fragrant, creamy white,
10-15 cm (3.9-5.9 in) long. Fruits reddish, ribbed, with
small reddish scales. Distribution: Mexico, Guatemala, and
Belize.

Epiphyllum rubrocoronatum (Kimnach) Dodson & A. H.
Gentry 1977

Epiphyllum phyllanthus var. rubrocoronatum Kimnach 1964

Epiphyllum phyllanthus Epiphyllum pittieri, photograph by Werner Rauh



Plants bushy, epiphytes or lithophytes, with arching to pen-
dent branches, 2-3 m (6.6-9.8 ft) long. Stems round or
nearly so in cross section basally, then strongly three-angled
for 50 cm (20 in) or more, then flattened for 150 cm (59 in)
and 6-9 cm (2.4-3.5 in) wide. Areoles 3-6 cm (1.2-2.4 in)
apart. Flowers open at night, salverform, scented, white to
cream, 24-29 cm (9.4-11 in) long, 9-11 cm (3.5-4.3 in) in
diameter. Fruits oblong, shiny red, angled, 4.5-7.5 cm (1.8-3
in) long. Distribution: Panama, Colombia, and Ecuador.

Epiphyllum thomasianum (K. Schumann) Britton & Rose
1913

Phyllocactus thomasianus K. Schumann 1895, Epiphyllum
macropterus var. thomasianum (K. Schumann) Borg 1937

Phyllocactus macropterus Lemaire 1864, rejected name; Epiphyllum
macropterus (Lemaire) Britton & Rose 1923, not validly published;
Warn/era macroptera (Lemaire) Backeberg 1951

Plants bushy, ascending, to 4 m (13 ft) high. Primary stems
erect, arching, or pendent, round, winged, or angled basally,
to 30 cm (12 in) long, the flattened apical portions 20-75 cm
(7.9-30 in) long, 8-12.5 cm (3.1-4.9 in) wide. Secondary
stems arising from the rounded portion of the primary
stems, in two to six rows, round in cross section basally, flat-
tened above, green, lance shaped to elliptical, notched mar-
ginally. Areoles with or without long hairs, woolly. Flowers
borne on the flattened portions of secondary stems, salver-
form to funnelform, 28-34 cm (11-13 in) long, cream col-
ored. Fruits ovoid to oblong, red or purplish red. Distribu-
tion: southern Mexico, Guatemala, Nicaragua, Costa Rica,
and Panama.

Epiphyllum trimetrale Croizat 1946

Plants bushy, epiphytic, with arching to pendent branches to
3 m (9.8 ft) long. Stems flattened and notched marginally,
8-10 cm (3.1-3.9 in) wide. Fruits 8-10 cm (3.1-3.9 in) long.
Distribution: Colombia. Epiphyllum trimetrale is poorly
known.

Epithelantha
One of the most beautiful, also one of the smallest, cacti of
the Chihuahuan Desert is Epithelantha. Usually it grows in
open desert, often half hidden in the limestone slabs. Several
species and varieties have been proposed because the cacti
are extremely variable, especially with respect to spination
and whether stems are solitary or caespitose. Superficially,
Epithelantha looks like Mammillaria, but Norman Boke
(1955) found that the structure of the areole is very different.
Whereas the areoles of Mammillaria are clearly dimorphic,
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with flowers arising at the bases of tubercles, those of Epi-
thelantha are not, for flowers arise from the spine-producing
portion of the areoles at the tips of the tubercles. However,
Boke also discovered that other developmental processes in
Epithelantha are similar to Mammillaria. He suggested that
Epithelantha is closely related to Mammillaria, or that there
has been parallel evolution.

Epithelantha was discovered on the boundary survey led
by William H. Emory and described by George Engelmann
in 1856 as Mammillaria micromeris. Engelmann also de-
scribed variety greggii, believing it to be "larger and coarser"
than the typical variety. In 1898 Frederic Weber listed "Epi-
thelantha" as a synonym of M. micromeris, not formally pro-
posing it as a distinct genus. Nathaniel Britton and Joseph
Rose described it as a genus in 1922 (type, M. micromeris = E.
micromeris), accepting a single species. The name Epithelan-
tha is derived from the Greek epi, upon, thele, nipple, and
anthos, flower, thus flower upon the nipple or tubercle.

Most taxonomists now believe that there are but two spe-
cies, one with five subspecies. Charles Glass and Robert Fos-
ter (1978) published a revision of the genus, commenting
that the limited range and distribution of the genus and the
relatively minor differences between the proposed taxa
within the complex suggest that there might be but a single
species. Plants flower in spring and early summer.

Epithelantha F. A. C. Weber ex Britton & Rose 1922

Subfamily Cactoideae, tribe Cacteae. Plants solitary to many-

stemmed, extremely variable in size, spination, habit, and color. Stems

depressed globose, 1-6 cm (0.4-2.4 in) in diameter, tuberculate, ob-

scured by spines. Tubercles 1-3 mm long. Areoles small, at tubercle

tips. Spines 19-38, in several series but not distinguishable as cen-

trals and radials, white to light yellow. Flowers borne at the tips of

young tubercles at the stem tips, bell shaped, white to pink, 3-12 mm

(to 0.5 in) in diameter; pericarpels naked. Fruits club shaped, red,

3-18 mm (to 0.7 in) long, naked, indehiscent, with few seeds. Seeds

oval, 1-1.5 mm long, shiny black, reticulate to papillate. Distribution:

eastern Arizona, New Mexico, and west Texas, and Coahuila, San Luis

Potosi, and Nuevo Leon, Mexico.

Epithelantha bokei L. D. Benson 1969
BOKE'S BUTTON CACTUS

Plants almost always solitary, 2.5-5 cm (1-2 in) in diameter.
Tubercles to 3 mm long. Spines in four or five series with
about 10 inner and 25-28 outer ones, spreading, flattened
against the stem surface, very dense, white, the longest to 4.5
mm. Flowers pink, 10-12 mm (0.4-0.5 in) long and in di-
ameter. Fruits 3-9 mm (to 0.4 in) long. Distribution: re-
stricted to the Big Bend region of west Texas, and adjacent
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Mexico. Epithelantha bokei has been listed by the U.S. Fish
& Wildlife Service as a proposed threatened species.

Epithelantha micromeris (Engelmann) F. A. C. Weber 1898
BUTTON CACTUS, MULATTO, TAPONE

Mammillaria micromeris Engelmann 1856, Cactus micromeris (Engel-

mann) Kuntze 1891

Mammillaria micromeris [var.] greggii Engelmann 1856, Cactus mi-

cromeris [var.] greggii (Engelmann) J. M. Coulter 1894, M. greggii

(Engelmann) Safford 1909, Epithelantha greggii (Engelmann) Orcutt

1926, £ micromeris subsp. greggii (Engelmann) N. P. Taylor 1998

Mammillaria micromeris var. unguispina Boedeker 1932, Epithelantha

micromeris subsp. unguispina (Boedeker) N. P. Taylor 1998

Epithelantha densispina Bravo 1951, E. greggii var. densispina (Bravo)

Backeberg 1954

Epithelantha rufispina Bravo 1951, £ greggii var. rufispina (Bravo)

Backeberg 1954

Epithelantha spinosior C. Schmoll 1951

Epithelantha bokei, also illustrated on page 81

Epithelantha micromeris subsp. greggii

Epithelantha pachyrhiza Backeberg 1954, £ micromeris subsp.

pachyrhiza (Backeberg) N. P. Taylor 1998

Epithelantha polycephala Backeberg 1954, £ micromeris subsp.
polycephala (Backeberg) Glass 1998

Plants solitary to caespitose. Stems to 6 cm (2.4 in) in diam-
eter. Tubercles 1-4 mm long, arranged in spiral series. Spines
20-26, variable, 1-2 mm long, white. Flowers whitish to
pink, 3-10 mm (to 0.4 in) in diameter. Fruits 1.8-12 mm (to
0.5 in) long. Distribution: eastern Arizona, along the Rio
Grande in New Mexico and west Texas, south into Coahuila,
San Luis Potosi, and Nuevo Leon, Mexico.

The ethnobotanical use of Epithelantha micromeris is dis-
cussed in Chapter 2, under Cacti as Medicine. Five subspecies
of E. micromeris are recognized. Subspecies micromeris is the
smallest, neatest in appearance with strongly depressed stem
tips, and the most northern; it occurs in eastern Arizona,
New Mexico, west Texas along the Rio Grande, into neighbor-
ing Mexico. Subspecies greggii is large, to 5 cm (2 in) or more
in diameter, and has a rough, somewhat bristly appearance.
Spine color varies from chalky white to reddish brown. It is
the most common subspecies in northern Mexico, especially
around Saltillo, Coahuila. Subspecies pachyrhiza has tuberous
roots and a stem only partly obscured by the white to orange-
tan spines; it is found only to the southeast and northeast of
Saltillo. Subspecies polycephala tends to form small clusters,
the stems 1.5-2.2 cm (0.6-0.9 in) in diameter. Spines number
21-27 and are all similar and whitish; it occurs in a limited
area of Coahuila. Subspecies unguispina has a single series of
black-tipped spines and tends to form clumps; it is found near
Monterrey, Nuevo Leon, south into San Luis Potosi.

Eriosyce
Eriosyce, as revised and amplified by Fred Kattermann
(1994), contains many of the fascinating globose cacti of the
dry deserts of western South America. These cacti have long
been enigmatic, the subject of numerous papers and an al-
most unbelievable number of descriptions. It was only
through Kattermann's extensive fieldwork, spanning many
years, and Robert Wallace's phylogenetic analysis that the
group finally is understood. Some are disturbed at Katter-
mann's conservative approach and the sinking of several
genera into synonymy, but my observations in the field and
those of other researchers tend to support him. Many of the
species are widely ranging and somewhat variable in spina-
tion and other minor characteristics. Eriosyce islayensis, for
example, extends along the dry coast of northern Chile into
southern Peru; it has received numerous specific epithets and
was even placed in its own genus, Islaya. A study of popula-



tions of this taxon shows some variation, but in my and Kat-
termann's opinion it is a single, variable species of Eriosyce.
On the other hand, a study of Eriosyce by Reto Nyffeler and
Urs Eggli (1997) support most of Kattermann's conclusions
but suggests that Islaya might be distinct.

Rudolph Philippi described the genus Eriosyce (type,
Echinocactus sandillon = Eriosyce aurata) in 1872, deriving
the name from the Greek erion, wool, and syce, fig, referring
to the distinctive woolly fruits. He distinguished it from Echi-
nocactus, in which all known plants of this South American
group had been placed, because its floral tube extends be-
yond the ovary and is spiny at the tip. In Volume 3 of The
Cactaceae, Nathaniel Britton and Joseph Rose (1919-1923)
subdivided Echinocactus into several segregate genera, in-
cluding many of the globose cacti from western South Amer-
ica. Further collecting and research, particularly by Friedrich
Ritter (1979-1981), led to many additional new names, and
inevitable confusion. Kattermann's monograph addresses
many of these problems. The genus comprises 35 species that
flower during the day throughout much of the year; they are
pollinated by insects and hummingbirds.

Eriosyce Philippi 1872
Neoporteria Britton & Rose 1922
Pyrrhocactus (Berger) A. Berger 1929
Islaya Backeberg 1934
Chileniopsis Backeberg 1935
Chilenia Backeberg 1938
Horridocactus Backeberg 1938
Neochilenia Backeberg 1942
Reicheocactus Backeberg 1942
Thelocephala Y. Ito 1957
Chileorebutia Fric ex F. Ritter 1959, illegitimate name
Rodentiophila F. Ritter 1959

Subfamily Cactoideae, tribe Notocacteae. Plants usually solitary,
subglobose, globose, to somewhat elongate, variable in size, 1-100
cm (0.4-39 in) high, 2-50 cm (0.8-20 in) in diameter. Roots fibrous
or taproots, sometimes connected to the stems by thin necks. Ribs
7-30 or more, usually notched between areoles and tuberculate. Tu-
bercles variable. Areoles borne on tubercle tips. Spines few to many,
stiff and needle-like to thin and bristle-like, 2-50 mm (to 2 in) long.
Flowers borne on young or older areoles near the stem tips, usually
one per areole, funnelform to nearly tubular, yellow to deep carmine;

pericarpels and floral tubes with many scales subtending dense tufts
of wool, sometimes with bristle-like spines. Fruits hollow berries, often
with loose seeds within, often woolly, usually dehiscing basally; floral
remains persistent. Seeds 0.7-3 mm long, sometimes without an ob-
vious micropyle. Distribution: sea level to 3000 m (9800 ft) on the
eastern and western slopes of the Andes from central Chile north into
southern Peru, then east into northwestern Argentina.
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Eriosyce aerocarpa (F. Ritter) Kattermann 1994
Chileorebutia aerocarpa F. Ritter 1960, not validly published; Neochile-

nia aerocarpa (F. Ritter) Backeberg 1980, Thelocephala aerocarpa
(F. Ritter) F. Ritter 1980, Neoporteria reichei var. aerocarpa (F. Ritter)
Ferryman 1991

Thelocephala nuda F. Ritter 1980

Plants subglobose to elongate, 2-3 cm (0.8-1.2 in) in diam-
eter. Taproots large, conical. Ribs many, disappearing into
tubercles. Spines short, needle-like, reddish brown to gray,
straight to somewhat curved. Central spines 0-2, thick, erect,
to 10 mm (0.4 in) long. Radial spines 6-14, somewhat pecti-
nate, 2-3 mm long. Flowers borne on young areoles, funnel-
form, pale reddish with darker midveins, 3-5 cm (1.2-2 in)
in diameter. Fruits elongate, dehiscing by basal pores. Dis-
tribution: Huasco, Atacama, Chile.

Eriosyce andreaeana Kattermann 1994
Neochilenia andreaeana Backeberg 1959, not validly published; Neo-

porteria andreaeana (Backeberg) Donald & G. D. Rowley 1966, not
validly published; Acanthocalycium andreaeanum (Backeberg) Don-
ald 1975, not validly published

Plants globose, becoming cylindrical, dark gray-green, 15-18
cm (5.9-7.1 in) high, 5-7 cm (2-2.8 in) in diameter, naked
apically. Taproots conical. Ribs 11-14, slightly notched. Spines
horn colored, some curved upward. Central spines 4, form-
ing a cross, with expanded bases, 19-40 mm (0.7-1.6 in)
long. Radial spines 12, radiating, slightly curved, 12-18 mm
(0.5-0.7 in) long. Flowers borne on young areoles, funnel-
form, reddish, 3 cm (1.2 in) long, 3.7 cm (1.5 in) in diameter.
Fruits slightly elongate, 1.3 cm (0.5 in) long, covered by many
bristles, dehiscing by basal openings with lids. Distribution:
La Rioja, Argentina.

Eriosyce aerocarpa
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Eriosyce aspillagae (Sohrens) Kattermann 1994
Echinocactus aspillagae Sohrens 1929, Neoporteria aspillagae

(Sohrens) Backeberg 1935, Neochilenia aspillagae (Sohrens)
Backeberg 1942, Pyrrhocactus aspillagae (Sohrens) F. Ritter 1959

Plants flattened at first with sunken stem tips partly covered
by curved spines, becoming globose, dark green, 8-15 cm
(3.1-5.9 in) in diameter. Taproots large, carrotlike. Ribs 5-8,
later as many as 14, notched, forming tubercles. Spines white
with dark tips, becoming gray. Central spines 1-4, thick,
straight to curved, 20-30 mm (0.8-1.2 in) long. Radial
spines 4-12, thin, needle-like, 10-20 mm (0.4-0.8 in) long.
Flowers borne on young areoles, funnelform, light silky yel-
low with reddish midveins, to 4 cm (1.6 in) in diameter; peri-
carpels and floral tubes woolly and bristly. Fruits oval to
elongate, to 1 cm (0.4 in) long, dehiscing by basal slits. Dis-
tribution: Colchagua, Libertador, Chile.

Eriosyce aurata (Pfeiffer) Backeberg 1936
SANDILLON

Echinocactus auratus Pfeiffer 1847
Echinocactus sandillon Gay 1848, Eriosyce sandillon (Gay) Philippi

1872
Eriosyce ceratistes Britton & Rose 1922
Eriosyce algarrobensis F. Ritter 1980
Eriosyce ausseliana F. Ritter 1980, not validly published
Eriosyce ihotzkyanae F. Ritter 1980
Eriosyce lapampaensis F. Ritter 1980
Eriosyce spinibarbis F. Ritter 1980, £ aurata var.spinibarbis (F. Rit-

ter) Kattermann 1994

Plants subglobose to globose, sometimes elongate, green,
10-50 cm (3.9-20 in) in diameter, with naked to slightly
woolly stem tips. Roots fibrous. Ribs 24-42 or more, de-
pressed between areoles. Spines needle-like, curved upward,

yellowish to horn colored, becoming grayish. Central spines
4-8, strongly curved upward, 25-45 mm (1-1.8 in) long. Ra-
dial spines 12-16,25-40 mm (1-1.6 in) long. Flowers borne
on older areoles, arranged in spirals, funnelform, yellow to
reddish, 3-3.5 cm (1.2-1.4 in) long, 2.2 cm (0.9 in) in diam-
eter; pericarpels and floral tubes completely covered by dense
wool and bristles. Fruits elongate, covered by wool, with
bracts, dehiscing by basal pores. Distribution: Santiago north
to just above Copiapo, Atacama, Chile.

Two varieties of Eriosyce aurata are recognized. Variety
aurata is the most widespread, occurring from Santiago
north to 29° south latitude. It has 4-6 central spines and
fruits that are covered by dense wool and large bracts. Variety
spinibarbis has a much more restricted distribution, occur-
ring only in the region of Copiapo. It has 6-8 central spines
and fruits that have loose wool and small bracts.

Eriosyce bulbocalyx (Werdermann) Kattermann 1994
Echinocactus bulbocalyx Werdermann 1937, Pyrrhocactus bulbocalyx

(Werdermann) Backeberg 1959, Neoporteria bulbocalyx (Werder-
mann) Donald & G. D. Rowley 1966

Pyrrhocactus dubius Backeberg 1935, Neoporteria dubia (Backeberg)
Donald & G.D.Rowley 1966

Pyrrhocactus umadeave var. marayesensis Backeberg 1963, not
validly published; P. marayesensis (Backeberg) J. G. Lambert 1993,
not validly published

Pyrrhocactus megliolii Rausch 1974, Neoporteria megliolii (Rausch)
Donald 1976

Plants globose to elongate, glaucous green, to 20 cm (7.9 in)
high, 8-12 cm (3.1-4.7 in) in diameter. Roots fibrous. Ribs
13, notched, obtuse. Spines gray, stout, strongly curved up-
ward. Central spines 5-8. Radial spines 8-12. Flowers often
borne on older areoles near the stem tips, straw yellow with
red throats, to 2.5 cm (1 in) long and 2 cm (0.8 in) in diam-

Eriosyce aurata var. aurata Eriosyce bulbocalyx



eter; pericarpels and floral tubes with wool and sometimes
bristles. Fruits short ovoid, dehiscing by basal pores. Distri-
bution: San Juan and La Rioja, Argentina.

Eriosyce chilensis (Hildmann ex K. Schumann) Kattermann
1994

CHILENITO

Echinocactus chilensis Hildmann ex K. Schumann 1898, Neoporteria
chilensis (Hildmann ex K. Schumann) Britton & Rose 1922, Chilenia
chilensis (Hildmann ex K. Schumann) Backeberg 1939, Neochilenia
chilensis (Hildmann ex K. Schumann) Backeberg 1951, Pyrrhocac-
tus chilensis (Hildmann ex K. Schumann) F. Ritter 1959

Pyrrhocactus chilensis var. albidiflorus F. Ritter 1980, Eriosyce chilen-
sis var.albidiflora (F. Ritter) Kattermann 1994

Pyrrhocactus krausii F. Ritter 1980

Plants globose to elongate, yellowish to green, sometimes
procumbent, to 100 cm (39 in) high, 6-12 cm (2.4-4.7 in) in
diameter. Roots fibrous. Ribs 14-16, deeply notched, tuber-
culate. Spines yellow to brownish, stiff, needle-like, not read-
ily distinguishable as centrals and radials. Central spines 6-8,
15-25 mm (0.6-1 in) long. Radial spines 16-24, often bristly,
10-15 mm (0.4-0.6 in) long. Flowers borne on young are-
oles, sometimes more than one per areole, yellow to fuchsia
red; pericarpels and floral tubes with tufts of wool and glassy
white bristles. Fruits elongate, bright red, to 3 cm (1.2 in)
long, dehiscing by basal pores. Distribution: along the coast
on the border of Choapa province, Coquimbo, and Petorca
province, Valparaiso, Chile.

Two varieties of Eriosyce chilensis are recognized. Variety
chilensis tends to produce fuchsia red flowers that sometimes
have white centers. Variety albidiflora is known only from
Pichidangui, Coquimbo; it tends to have yellow flowers
tinged with red.

Eriosyce Confinis (F. Ritter) Kattermann 1994
Pyrrhocactus confinis F. Ritter 1961, Neochilenia confinis (F. Ritter)

Backeberg 1963, Neoporteria confinis (F. Ritter) Donald & G. D.
Rowley 1966

Plants subglobose, becoming elongate, green, with stem tips
naked to spiny, 6-8 cm (2.4-3.1 in) in diameter. Taproots
short, with fibrous roots. Ribs 13-15, small, obtuse, deeply
notched above the areoles. Spines grayish brown to grayish
black, slightly curved. Central spines 4-7,20-40 mm (0.8-
1.6 in) long. Radial spines 10-12,10-25 mm (0.4-1 in) long.
Flowers funnelform, pinkish to whitish, with red midveins,
to 3 cm (1.2 in) in diameter; pericarpels grayish green with
small reddish bracts and tufts of white wool. Fruits red,
fleshy, dehiscing by basal pores. Distribution: throughout the
valley of the Copiapo, Atacama, Chile.
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Eriosyce crispa (F. Ritter) Kattermann 1994
Pyrrhocactus crispus F. Ritter 1959, Horridocactus crispus (F. Ritter)

Backeberg 1962, Neoporteria crispa (F. Ritter) Donald & G. D. Row-
ley 1966

Pyrrhocactus atroviridis F. Ritter 1960, Horridocactus atroviridis
(F. Ritter) Backeberg 1962, Neoporteria atroviridis (F. Ritter) Ferry-
man 1991, N. tuberisulcata var. atroviridis (F. Ritter) Donald &
G. D. Rowley 1966, Eriosyce crispa subsp. atroviridis (F. Ritter)
Kattermann 1994

Pyrrhocactus huascensis F. Ritter 1961, Neochilenia huascensis (F. Rit-
ter) Backeberg 1963, Neoporteria huascensis (F. Ritter) Donald & G.
D. Rowley 1966, Eriosyce crispa var. huascensis (F. Ritter) Katter-
mann 1994

Eriosyce chilensis var. chilensis

Eriosyce confinis
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Neochilenia nigriscoparia Backeberg 1962, not validly published

Pyrrhocactus totoralensis F. Ritter 1961, Neochilenia totoralensis (F.

Ritter) Backeberg 1963, Neoporteria totoralensis (F. Ritter) Donald

& G. D. Rowley 1966, Eriosyce crispa var. totoralensis (F. Ritter)

Kattermann 1994

Pyrrhocactus carrizalensis F. Ritter 1963, Horridocactus carrizalensis

(F. Ritter) Backeberg 1963, Neoporteria carrizalensis (F. Ritter) A. E.

Hoffmann 1989, N. totoralensis var. carrizalensis (F. Ritter) Ferry-

man 1991, Eriosyce crispa var. carrizalensis (F. Ritter) Kattermann

1994

Plants flattened, subglobose, to slightly elongate, blackish
gray-green, 5-10 cm (2-3.9 in) in diameter. Rootstocks tu-
berous, sometimes separated by necks. Ribs 10-16, notched
or depressed, tuberculate. Spines black to brown, curved up-
ward, sometimes contorted, sometimes hairlike. Central
spines 1-5,20-80 mm (0.8-3.1 in) long. Radial spines 6-14,
15-50 mm (0.6-2 in) long. Flowers borne on young areoles,
funnelform, whitish with red midveins, 3.5-5 cm (1.4-2 in)
long and in diameter; pericarpels and floral tubes with bracts,
wool, and white bristles. Fruits somewhat elongate, reddish,
dehiscing by basal pores. Distribution: along the coast from
Huasco to north of Totoral Bajo, Atacama, Chile.

Two subspecies (one with four varieties) of Eriosyce crispa
are recognized by Kattermann (1994). Subspecies crispa has
hairlike, contorted, black spines not easily distinguishable as
centrals and radials; it is found only west of Freirina. Sub-
species atroviridis comprises four varieties. Variety atroviridis
has thick, needle-like spines and 12-14 radials; it occurs
around Vallenar and Freirina. Variety carrizalensis has stiff,
needle-like spines, 10-13 radials, and 15 ribs; it occurs near
Carrizal and Carrizal Bajo. Variety huascensis has stiff, nee-
dle-like spines, only 6-8 radials, and 10-12 ribs; it occurs
east of Huasco. Variety totoralensis has twisted spines and few
ribs; it occurs near Copiapo and Totoral Bajo.

Eriosyce crispa var. huascensis

Eriosyce Curvispina (Bertero ex Colla) Kattermann 1994
CACTO ROJO

Cactus curvispinus Bertero ex Colla 1834, Echinocactus curvispinus

(Bertero ex Colla) Gay 1848, Malacocarpus curvispinus (Bertero ex

Colla) Britton & Rose 1922, Pyrrhocactus curvispinus (Bertero ex

Colla) A. Berger 1929, Horridocactus curvispinus (Bertero ex Colla)

Backeberg 1940, Neoporteria curvispina (Bertero ex Colla) Donald

&G. D. Rowley 1966

Echinocactus horridus Gay 1848, Pyrrhocactus horridus (Gay) Backe-

berg 1935, Neoporteria horrida (Gay) D. R. Hunt 1987

? Echinocactus jussieui Monville exSalm-Dyck 1849, ?Neoporteria

jussieui (Monville ex Salm-Dyck) Britton & Rose 1922,?Chilenia

jussieui (Monville ex Salm-Dyck) Backeberg 1939, ?Neochilenia

jussieui (Monville ex Salm-Dyck) Backeberg 1942, ?Pyrrhocactus

jussieui (Monville ex Salm-Dyck) F. Ritter 1980

Echinocactus tuberisulcatus Jacobi 1856, Pyrrhocactus tuberisulca-

tus (Jacobi) A. Berger 1929, Horridocactus tuberisulcatus (Jacobi) Y.

Ito 1952, Neoporteria tuberisulcata (Jacobi) Donald & G. D. Rowley

1966, Eriosyce curvispina var. tuberisulcata (Jacobi) Kattermann

1994

?Echinocactus occultus Philippi 1860, ?Neoporteria occulta (Philippi)

Britton & Rose 1922, ?Chilenia occulta (Philippi) Backeberg 1939,

?Neochilenia occulta (Philippi) Backeberg 1942

?Echinocactus froehlichianus K. Schumann 1903, ?Pyrrhocactus

froehlichianus (K. Schumann) Backeberg 1935, ?Horridocactus

froehlichianus (K. Schumann) Backeberg 1959

?Horridocactus kesselringianus Dolz 1942, ? Neoporteria kessel-

ringiana (Dolz) Hutchison 1955, ?Pyrrhocactus kesselringianus

(Dolz) F. Ritter 1959

Horridocactus andicola F. Ritter 1959, Pyrrhocactus andicola (F. Ritter)

F. Ritter 1959

Pyrrhocactus aconcaguensis F. Ritter 1960, Horridocactus

aconcaguensis (F. Ritter) Backeberg 1962, Eriosyce curvispina var.

aconcaguensis (F. Ritter) Kattermann 1994

Pyrrhocactus armatus F. Ritter 1960, Horridocactus armatus (F. Ritter)

Backeberg 1962, Neoporteria armata (F. Ritter) Krainz 1967, Erio-

syce curvispina var. armata (F. Ritter) Kattermann 1994

Pyrrhocactus choapensis F. Ritter 1960, Horridocactus choapensis

(F. Ritter) Backeberg 1962, Neoporteria choapensis (F. Ritter) Krainz

1967, Eriosyce curvispina var. choapensis (F. Ritter) Kattermann

1994

Pyrrhocactus grandiflorus F. Ritter 1960, Horridocactus grandiflorus

(F. Ritter) Backeberg 1962

Pyrrhocactus odoriflorus F. Ritter 1960, Neochilenia odoriflora (F. Rit-

ter) Backeberg 1962

Pyrrhocactus robustus F. Ritter 1960; Horridocactus robustus (F. Ritter)

Backeberg 1962, not validly published; Neochilenia robusta (F. Rit-

ter) Backeberg 1962, Eriosyce curvispina var. robusta (F. Ritter)

Kattermann 1994

Pyrrhocactus coliguayensis F. Ritter 1980

Pyrrhocactus horridus var. mutabilis F. Ritter 1980, Eriosyce curvispina

var.mutabilis(F. Ritter) Kattermann 1994

Pyrrhocactus pamaensis F. Ritter 1980

Pyrrhocactus truncatipetalus F. Ritter 1980



Plants usually solitary, sometimes branching, subglobose to
globose, rarely elongate, 8-20 cm (3.1-7.9 in) in diameter,
with naked stem tips. Roots usually fibrous though some-
times developing short taproots. Ribs 14-24, deeply notched,
often with chinlike protrusions. Spines horn colored with
darker tips, becoming gray, mostly curved upward, thin to
thick, awl shaped. Central spines 4-8,20-30 mm (0.8-1.2 in)
long. Radial spines 10-15,10-30 mm (0.4-1.2 in) long. Flow-
ers borne on young areoles and often forming circles around
the stem tips, wide funnelform, yellow or yellow with reddish
midveins or reddish, 3-5.5 cm (1.2-2.2 in) long and in di-
ameter. Fruits short oval to elongate, reddish, fleshy, to 1.1 cm
(0.4 in) long, dehiscing by basal pores. Distribution: Copi-
apo and Caldera, Atacama, Chile, south to the Rio Maule.

Eriosyce curvispina is variable and has been given numer-
ous names. Seven varieties are recognized here. Variety cur-
vispina never branches, has strongly curved spines 20 mm
(0.8 in) or longer, and flowers to 5.5 cm (2.2 in) in diameter;
it occurs throughout the range of the species. Variety acon-
caguensis never branches and has strongly curved spines but
pure yellow flowers only 4.5 cm (1.8 in) in diameter; it occurs
only at Cuesta Las Chacras, north of Llaillay. Variety armata.
is like variety aconcaguensis but has flowers that are yellow
with deep red midveins; it occurs only south and west of San-
tiago. Variety choapensis has strongly curved spines only 10-
15 mm (0.4-0.6 in) long; it occurs in the valley of the Rio
Choapa. Variety mutabilis often produces several stems; it is
restricted to an area north, south, and east of Punto Pichi-
dangui. Variety robusta never branches and the flowers have
much elongated pericarpels; it is known only from the vicin-
ity of Ocoa. Variety tuberisulcata has almost straight, very
stout spines and nearly red flowers; it occurs only around
Valparaiso.

Eriosyce engleri (F. Ritter) Kattermann 1994
Horridocactus engleri F. Ritter 1959, Pyrrhocactus engleri (F. Ritter)

F. Ritter 1959, Neoporteria engleri (F. Ritter) Donald & G. D. Rowley
1966

Plants large, elongate, to 30 cm (12 in) high, 14-18 cm (5.5-
7.1 in) in diameter, densely covered by spines. Roots fibrous.
Ribs 16-20, notched, with small chinlike protrusions. Spines
thick, curved upward, whitish or yellowish below, brown to
black above. Central spines 5-8, 40-70 mm (1.6-2.8 in)
long. Radial spines 12-20, shorter than the centrals. Flowers
borne near the stem tips, funnelform, pale lemon yellow with
reddish midveins, 5-6 cm (2-2.4 in) long, 4-4.5 cm (1.6-1.8
in) in diameter. Fruits reddish. Distribution: high mountains
between Santiago and Valparaiso, Chile.

Eriosyce garaventae 297

Eriosyce esmeraldana (F. Ritter) Kattermann 1994
ESMERALDANO

Chileorebutia esmeraldana F. Ritter 1963, not validly published;
Neochilenia esmeraldana (F. Ritter) Backeberg 1963, Neoporteria
esmeraldana (F. Ritter) Donald & G. D. Rowley 1966, Thelocephala
esmeraldana (F. Ritter) F. Ritter 1980

Plants geophytic, flattened, sometimes branching, dark green
to reddish brown, 3-4 cm (1.2—1.6 in) in diameter. Taproots
long, conical. Ribs 13-22, dissolved into tubercles. Spines 5-7,
thin, needle-like, 3-5 mm long. Flowers borne on young are-
oles, yellow to reddish,2-3 cm (0.8-1.2 in) long and in diam-
eter; pericarpels and floral tubes covered by dense wool and
with black bristles. Fruits oval, thin walled and dry, dehiscing
by basal pores. Distribution: along the coast from north of
Pan de Azucar National Park south to Esmeralda, Chile.

Eriosyce garaventae (F. Ritter) Kattermann 1994
Horridocactus garaventae F. Ritter 1959, Pyrrhocactus garaventae

(F. Ritter) F. Ritter 1959, Neoporteria garaventae (F. Ritter) Ferryman
1991

Pyrrhocactus subaianus Backeberg 1959, Neoporteria subaiana
(Backeberg) Donald & G. D. Rowley 1966

Plants globose to elongate, grass green to blue-green, 6-12
cm (2.4-4.7 in) in diameter, with spiny stem tips. Roots fi-
brous, arising from short taproots. Ribs 11-16, deeply
notched, with small chinlike protrusions below areoles.
Spines straw yellow, fairly thick. Central spines 1-6, curved
upward, 25-45 mm (1-1.8 in) long. Radial spines 12. Flowers
borne on young areoles, funnelform, pale yellow, becoming
reddish toward the base, sometimes with reddish midveins,
3.5-5 cm (1.4-2 in) long, to 4 cm (1.6 in) in diameter. Fruits

Eriosyce esmeraldana



298 Eriosyce garaventae

elongate, yellowish, hollow, to 2.5 cm (1 in) long, dehiscing by
basal pores. Distribution: Cerro Campana, Valparaiso, Chile.

Eriosyce heinrichiana (Backeberg) Kattermann 1994
QUISQUITO DON RODOLFO

Horridocactus heinrichianus Backeberg 1942, Pyrrhocactus heinrichi-

anus (Backeberg) F. Ritter 1959, Neoporteria heinrichiana (Backe-

berg) Ferryman 1991

Neochilenia trapichensis F. Ritter ex Backeberg 1959, not validly pub-

lished; Pyrrhocactus trapichensis F. Ritter 1980

Pyrrhocactus chorosensis F. Ritter 1960, Neochilenia chorosensis

(F. Ritter) Backeberg 1962, Neoporteria chorosensis (F. Ritter) Don-

ald & G.D. Rowley 1966

Pyrrhocactus wagenknechtii F. Ritter 1960, Neochilenia wagenknechtii

(F. Ritter) Backeberg 1962

Pyrrhocactus simulans F. Ritter 1961, Neochilenia simulans (F. Ritter)

Backeberg 1963, Neoporteria simulans (F. Ritter) Donald & G. D.

Rowley 1966, Eriosyce heinrichiana subsp. simulans (F. Ritter)

Kattermann 1994

Eriosyce heinrichiana subsp. heinrichiana

Eriosyce islayensis, also illustrated on page 36

Pyrrhocactus dimorphus F. Ritter 1962, Neochilenia dimorpha (F. Rit-

ter) Backeberg 1963, Neoporteria dimorpha (F. Ritter) Donald & G.

D. Rowley 1966

Pyrrhocactus setosiflorus F. Ritter 1962, Neochilenia setosiflora (F. Rit-

ter) Backeberg 1963, Neoporteria setosiflora (F. Ritter) Donald &

G. D. Rowley 1966, Eriosyce heinrichiana var.setosiflora (F. Ritter)

Kattermann 1994

Pyrrhocactus setosiflorus var. intermedius F. Ritter 1962, Eriosyce hein-

richiana subsp. intermedia (F. Ritter) Kattermann 1994

Neochilenia deherdtiana Backeberg 1963, Neoporteria deherdtiana

(Backeberg) Donald & G. D. Rowley 1966, Pyrrhocactus deherdtia-

nus (Backeberg) Kattermann 1983

Neoporteria ritteri Donald & G. D. Rowley 1966

Pyrrhocactus chaniarensis F. Ritter 1980

Plants rising barely above ground level, subglobose to globose
to occasionally elongate, brownish to blackish green, 4-10 cm
(1.6-3.9 in) in diameter. Taproots large, narrowed into necks
where joining the stems. Ribs 14-22, forming tubercles.
Spines straight to curved, stiff, needle-like, sometimes absent.
Central spines 1-4,3-15 mm (to 0.6 in) long. Radial spines
6-10,3-12 mm (to 0.5 in) long. Flowers borne on young are-
oles, creamy yellow to reddish, 3-5 cm (1.2-2 in) long and in
diameter; pericarpels and floral tubes with tufts of wool and
bristles. Fruits oval, thin walled, red, fleshy, to 1.5 cm (0.6 in)
long, dehiscing by basal pores. Distribution: mostly along the
coast from Huasco south to Quebrada Las Palmas, Chile.

Three subspecies (one with two varieties) of Eriosyce hein-
richiana are recognized. Subspecies heinrichiana usually has
dark brownish stems that are rarely elongate; it occurs from
south of Huasco to El Tofo. Subspecies intermedia comprises
two varieties. Variety intermedia has stems that are some-
times elongate; it occurs in the Elqui Valley. Variety setosi-
flora does not have elongate stems; it occurs in the coastal
areas of the Elqui and Limari Valleys. Subspecies simulans
often has elongate stems with long white wool covering the
stem tips; it occurs in the lower Choros Valley.

Eriosyce islayensis (Forster) Kattermann 1994
Echinocactus islayensis Forster 1861, Islaya islayensis (Forster)

Backeberg 1934, Neoporteria islayensis (Forster) Donald & G. D.

Rowley 1966

Echinocactus molendensis Vaupel 1913, Islaya molendensis (Vaupel)

Backeberg 1935

Islaya minor Backeberg 1934

Islaya bicolor Akers & Buining 1951, Neoporteria bicolor(Akers & Buin-

ing) Donald & G. D. Rowley 1966

Islaya brevicylindrica Rauh & Backeberg 1957

Islaya copiapoides Rauh & Backeberg 1957

Islaya grandiflorens Rauh & Backeberg 1957

Islaya grandis Rauh & Backeberg 1957

Islaya paucispina Rauh & Backeberg 1957



lslaya paucispinosa Rauh & Backeberg 1957

lslaya krainziana F. Ritter 1963, Neoporteria krainziana (F. Ritter) Don-

ald & G.D. Rowley 1966

lslaya divaricatiflora F. Ritter 1964

lslaya flavida F. Ritter 1981

lslaya maritima F. Ritter 1981

lslaya minuscula F. Ritter 1981

lslaya unguispina F. Ritter 1981

Plants globose to elongate, to 40 cm (16 in) or more long, 5-
20 cm (2-7.9 in) in diameter. Roots fibrous. Ribs as many as
25 with very woolly areoles. Spines usually gray to blackish.
Central spines 4-7, thick, 12-16 mm (0.5-0.6 in) long. Ra-
dial spines 12-22, short, radiating, 6-10 mm (0.2-0.4 in)
long. Flowers borne on young areoles, wide funnelform, yel-
low, 2-4 cm (0.8-1.6 in) long and in diameter; pericarpels
and floral tubes with tufts of dense wool and bristles. Fruits
distinctive, club shaped, balloonlike, pinkish red, to 5 cm (2
in) long, dehiscing by basal pores. Distribution: along the
coast from the Chilean border north to just south of Lima,
Peru. Eriosyce islayensis is extremely variable and has received
many names, but it is clear from fieldwork that the popula-
tions constitute a single species.

Eriosyce krausii (F. Ritter) Kattermann 1994
Chileorebutia krausii F. Ritter 1960, not validly published; Neochilenia

krausii (F. Ritter) Backeberg 1959, not validly published; Thelo-

cephala krausii (F. Ritter) F. Ritter 1980

Chileorebutia malleolata F. Ritter 1963, not validly published; Neochile-

nia malleolata (F. Ritter) Backeberg 1963, Thelocephala malleolata

(F. Ritter) F. Ritter 1980

Thelocephala longirapa F. Ritter 1980

Plants geophytic, sometimes branching from beneath the
ground, subglobose to flattened, gray-green to reddish
brown, 2-4 cm (0.8-1.6 in) in diameter. Taproots long, taper-
ing, conical, without necks. Ribs 12-14, forming tubercles.
Spines needle-like, very thin, straight to slightly curved, erect
to radiating, grayish. Central spines 0-1,2 mm long. Radial
spines 3-8, 1-2 mm long. Flowers borne on young areoles,
funnelform, yellow, sometimes with reddish midveins, 3-4
cm (1.2-1.6 in) in diameter; pericarpels and floral tubes with
long wool and bristles. Fruits elongate, thin walled, wind dis-
persed, dehiscing by basal pores. Distribution: north of
Caldera, Atacama, to Cifuncho, Antofagasta, Chile.

Eriosyce kunzei (Forster) Kattermann 1994
CUNZE

Echinocactus kunzei Forster 1845, Neoporteria kunzei (Forster) Backe-

berg 1935, Pyrrhocactus kunzei (Forster) Borg 1937, Chilenia kunzei

(Forster) Backeberg 1939, Neochilenia kunzei (Forster) Backeberg

1942
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?Echinocactus geissei Poselger ex K. Schumann 1898, ? Horridocactus

geissei (Poselger ex K. Schumann) Dolz 1942

Horridocactus eriosyzoides F. Ritter 1959, Pyrrhocactus eriosyzoides

(F. Ritter) F. Ritter 1959, Neochilenia eriosyzoides (F. Ritter) Backe-

berg 1962, Neoporteria eriosyzoides (F. Ritter) Donald & G. D. Row-

ley 1966

Pyrrhocactus vallenarensis F. Ritter 1959, Horridocactus vallenarensis

(F. Ritter) Backeberg 1962

Pyrrhocactus transitensis F. Ritter 1963, Neochilenia transitensis (F.

Ritter) Backeberg 1963, Neoporteria transitensis (F. Ritter) Donald &

G. D. Rowley 1966, Eriosyce kunzei var. transitensis (F. Ritter) Kat-

termann 1994

Echinocactus nidus Sohrens ex K. Schumann 1900, Neoporteria nidus

(Sohrens ex K. Schumann) Britton & Rose 1922, Chilenia nidus

(Sohrens ex K. Schumann) Backeberg 1938

Plants somewhat flattened globose to elongate, green, 10-20
cm (3.9-7.9 in) high, 13-14 cm (5.1-5.5 in) in diameter, the

Eriosyce krausii

Eriosyce kunzei var. kunzei
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sunken stem tips nearly without spines but spines covering
the stems. Ribs 16-20, obtuse, enlarged at areoles and form-
ing tubercles. Spines curved upward to inward, yellowish, be-
coming gray. Central spines 2-4, thick, 45-50 mm (1.8-2 in)
long. Radial spines 10-12, straight, pointed downward,
13-45 mm (0.5-1.8 in) long, upper ones longest. Flowers
broadly funnelform, whitish yellow with reddish midveins,
3.5 cm (1.4 in) long and in diameter. Fruits oval, fleshy, hol-
low, to 2 cm (0.8 in) long, dehiscing by basal pores. Distribu-
tion: mountains to the north and south of Elqui Valley, Chile.

Two varieties of Eriosyce kunzei are recognized. Variety
kunzei has very thin, needle-like spines and is found through-
out the range of the species. Variety transitensis has much
thicker spines and is found east of Vallenar to Conay, Atacama.

Eriosyce laui J. M. Lathy 1994

Plants globose to slightly elongate toward their bases, whitish
green to reddish, weakly covered with wax, to 3 cm (1.2 in) in
diameter. Taproots carrot shaped, clearly distinguished from
the stems. Ribs barely distinguishable, forming nipple-
shaped tubercles with narrow leaflike structures. Spines
9-13, not differentiated as centrals and radials, thin, needle-
like, brittle, translucent white, spreading, to 9 mm (0.4 in)
long. Flowers often borne in clusters of as many as six at the
stem tips, narrowly funnelform, sulfur yellow above, whitish
yellow below, 20 mm (0.8 in) long, 15 mm (0.6 in) in diam-
eter; pericarpels naked or nearly so. Fruits elongate, red,
naked, balloonlike, to 35 mm (1.4 in) long, dehiscing by basal
pores. Distribution: along the coast south of Tocopilla, Anto-
fagasta, Chile.

Eriosyce limariensis (F. Ritter) Kattermann 1994
Pyrrhocactus limariensis F. Ritter 1980, Neoporteria limariensis (F. Rit-

ter) Ferryman 1991
?Echinopsis nigricans Linke 1857, ? Chilenia nigricans (Linke) Backe-

berg 1939
? Echinocactus nigricans A. Dietrich ex K. Schumann 1898, ? Neoporte-

ria nigricans (A. Dietrich ex K. Schumann) Britton & Rose 1922,
? Horridocactus nigricans (A. Dietrich ex K. Schumann) Backeberg &
Dolz 1942

Plants globose, gray-green, lacking spines apically, 5-15 cm
(2-5.9 in) in diameter. Roots fibrous or occasionally large
taproots. Ribs 13-20, notched, with chinlike protrusions
below the areoles. Spines brown with darker tips, slightly
curved, awl shaped, somewhat curved upward. Central spines
1-4, sometimes forming a cross, 20-45 mm (0.8-1.8 in)
long. Radial spines 6-10, more or less pointing sideways, 15-
40 mm (0.6-1.6 in) long, upper one longest. Flowers funnel-
form, sulfur yellow with purplish midveins, 3.5-5.5 cm

(1.4-2.2 in) long and in diameter; pericarpels with short
wool. Fruits oval, thick walled, fleshy, reddish, hollow, to 2.7
cm (1.1 in) long, dehiscing by basal pores. Distribution:
Samo Alto and Coquimbo south into the valleys of the Rio
Molles and Rio Limari, thence to Combarbala, Chile.

Eriosyce marksiana (F. Ritter) Kattermann 1994
Pyrrhocactus marksianus F. Ritter 1960, Horridocactus marksianus (F.

Ritter) Backeberg 1962, Neoporteria marksiana (F. Ritter) Donald &
G. D. Rowley 1966

Pyrrhocactus lissocarpus F. Ritter 1960, Horridocactus lissocarpus (F.
Ritter) Backeberg 1962, Eriosyce marksiana var. lissocarpa (F. Rit-
ter) Kattermann 1994

Pyrrhocactus lissocarpus var. gracilis F. Ritter 1960 Eriosyce mark-
siana var.gracilis (F. Ritter) Kattermann 1994

Plants flattened globose to subglobose, later elongate, with
sunken and naked stem tips, gray-green, 12-24 cm (4.7-9.4
in) in diameter. Roots fibrous. Ribs 16-28, sunken above and
below the areoles. Spines thick, grayish brown with dark tips.
Central spines 1-6, not flattened, curved strongly upward.
Radial spines 8-12, directed sideways and somewhat up-
ward. Flowers numerous, borne near the stem tips, funnel-
form to bell shaped, lemon yellow to occasionally reddish
yellow, 3-4 cm (1.2-1.6 in) long and in diameter. Fruits
brownish red to greenish, fleshy, to 1.5 cm (0.6 in) long, de-
hiscing by basal pores. Distribution: along the coast and into
the Andes south of Santiago, Chile.

Three varieties of Eriosyce marksiana are recognized. Va-
riety marksiana has thick, needle-like spines and occurs
throughout the range of the species. Variety gracilis has much
thinner, longer, yellow spines; it occurs from Cerro Horcon
de Piedra south to Cerro Nacimiento. Variety lissocarpa has
thin, horn-colored to gray spines; it occurs between Colch-
agua, Libertador, and Curico, Maule, Chile.

Eriosyce napina (Philippi) Kattermann 1994
NAPIN
Echinocactus napinus Philippi 1872, Neoporteria napina (Philippi)

Backeberg 1935, Chilenia napina (Philippi) Backeberg 1939, Neo-
chilenia napina (Philippi) Backeberg 1942, Thelocephala napina
(Philippi) Y. Ito 1957; Chileorebutia napina (Philippi) F. Ritter 1959,
not validly published

Echinocactus mitis Philippi 1894, Neochilenia mitis (Philippi) Backe-
berg 1959

Neochilenia imitans Backeberg 1959, not validly published
Neochilenia lembckei Backeberg 1959, not validly published; Thelo-

cephala lembckei(Backeberg) F. Ritter 1980, not validly published;
Eriosyce napina subsp. lembckei Kattermann 1994

Neochilenia neoreichei Backeberg 1959, not validly published; Reich-
eocactus neoreichei (Backeberg) Backeberg 1962, not validly pub-
lished
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Chileorebutia duripulpa F. Ritter 1963, notvalidiy published; Neochile- Radial spines 4-6,3-11 mm (to 0.4 in) long. Flowers borne on
nia duripulpa (F. Ritter) Backeberg 1963, Thelocephala duripuipa young areoles, funnelform, whitish with light reddish mid-
(F, Ritter) F. Ritter 1980, Eriosyce napina van duripulpa (F. Ritter} veinS) 2.3_4 cm (0.9-1.6 in) long and in diameter; pericarpels
Kattermann 1994 and floraj tubes wjth white WOQj and contorte(j bristles. Fruits

Plants small, flattened globose to slightly elongate, 2-4 cm elongate, red, fleshy, to 1.5 cm (0.6 in) long, dehiscing by basal
(0.8-1.6 in) in diameter, with naked or slightly woolly stem pores. Distribution: vicinity of Taltal, Antofagasta, Chile.
tips. Taproots large, tuberous, connected to the stems by
necks. Ribs developing into low tubercles with sunken are- Eriosyce odieri (Lemaire ex Salm-Dyck) Kattermann 1994
oles. Spines few to many, appearing as radials except possibly ODIERi
one as a central, horn colored, flattened against the surface or fcWnocacfus odieri Lemaire ex Salm-Dyck 1849, Neoporteria odieri
somewhat radTating, 2-5 mm long. Flowers borne on young (Lemaire ex Salm-Dyck) Backeberg 1935, Chilenia odieri (Lemaire
tubercles, funnelform, pale yellow to pale reddish; peri- ex Salm-Dyck) Backeberg 1939, Neochilenia odieri (Lemaire ex
carpels and floral tubes with whitish wool and bristles. Fruits Salm-Dyck) Backeberg 1942, Chileorebutia odieri (Lemaire ex Salm-
elongate,dehisdngbybasalpores.Distribution:valleyofthe Dyck)F. Ritter 1959, Fte/ocepte/aod/eri (Lemaire ex Salm-Dyck)
n- u f LJ * w n A* r-u-i F.Ritterl980Rio Huasco from Huasco to Vallenar, Atacama, Chile.

„ , . , . , . . . , . „ . . Echinocactus reichei K. Schumann 1903, Malacocarpus reichei
Two subspecies (one with two varieties) office napina Schumann) ̂  & ̂  ̂  Wofocacto ̂  ^_

are recognized. Subspecies napina has large tubercles, stems mann) A Berggr mg> ̂ ^ ̂  {R Schumann) Backe_
that never elongate, and black spines flattened against the berg Ig35i cw/en/a nlchej (K Schumann) Backeberg 1939>

stem surface; it occurs from Huasco to 15 km (9.3 miles) south Neochnenia reichei (K. Schumann) Backeberg 1942; Chileorebutia
of Freirina. Subspecies lembckei comprises two varieties. Va- re/c/,e/(K. Schumann) F. Ritter 1959, notvalidiy published; Thelo-
riety lembckei has small tubercles, stems that sometimes be- cephala reichei (K. Schumann) F. Ritter 1980
come elongate, and horn-colored spines; it occurs only west of ?Neochilenia pseudoreichei Lembcke & Backeberg 1959, not validly
Freirina. Variety duripulpa has globose stems, small tubercles, published
and horn-colored spines; it occurs from Vallenar to Huasco. Chileorebutia fulva F, Ritter 1960, notvalidiy published; Thelocephala

fulva (F. Ritter) F. Ritter 1980, Eriosyce odieri subsp. fulva (F. Ritter)
Eriosyce OCCUltU Kattermann 1994 Kattermann 1994
CACTO OCULTO Chileorebutiaglabrescens F. Ritter 1960, notvalidiy published; Thelo-
Pyrrhocactus occultus F. Ritter 1959, not validly published cephala glabrescens (F. Ritter) F. Ritter 1980, Eriosyce odieri subsp.

glabrescens (F. Ritter) Kattermann 1994
Plants geophytic, occasionally branching, subglobose to glo- 7Neochilenia atra Backeberg 1963, not validly published
bose, 3-8 cm (1.2-3.1 in) in diameter. Taproots large, cone Neochilenia monte-amargensis Backeberg 1963, notvalidiy published;
shaped. Ribs as many as 14, notched and forming rhomboid Neoporteria monte-amargensis (Backeberg) Ferryman ex Preston-
tubercles with sunken areoles. Spines sometimes absent, dark Mafham 1991, not validly published; Eriosyce odieri var, monte-
brown to black, slightly curved, somewhat flattened against amargensis Kattermann 1994
the surface. Central spine 0-1,5-10 mm (0.2-0.4 in) long. Neochilenia carneoftora Backeberg 1966, not validly published

Eriosyce napina var. duripulpa Eriosyce occulta
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Plants geophytic, subglobose to rarely globose, brownish to
nearly gray, 2-6 cm (0.8-2.4 in) in diameter. Taproots cone
shaped. Ribs completely differentiated into tubercles with
sunken areoles. Spines mostly radials but sometimes centrals
present, usually flattened against the surface, variable in thick-
ness, 2-5 mm long. Flowers borne on young areoles, funnel-
form, pale yellow to pale red, 3-4 cm (1.2-1.6 in) long and in
diameter; pericarpels and floral tubes with white wool and
bristles on the tube. Fruits elongate, to 3 cm (1.2 in) long,
dehiscing by basal pores. Distribution: Morro Copiapo south
to Carrizal Bajo, Atacama, Chile.

Three subspecies (one with two varieties) of Eriosyce odi-
eri are recognized. Subspecies odieri comprises two varieties.
Variety odieri has stems 3-5 cm (1.2-2 in) in diameter and
only radial spines that are not flattened against the surface; it
occurs only on Morro Copiapo. Variety monte-amargensis
has central spines; it occurs in the vicinity of Caldera. Sub-
species fulva has stems only 2-3 cm (0.8-1.2 in) in diameter
with very small tubercles; it occurs east of Totoral. Subspecies
glabrescens has stems only 2-3 cm (0.8-1.2 in) in diameter
but much larger tubercles that are nearly spineless; it occurs
on the border between Morro Copiapo and Huasco.

Eriosyce omasensis (Ostolaza & Mischler) Ostolaza 1998
lslaya omasensis Ostolaza & Mischler 1983, Neoporteria omasensis

(Ostolaza & Mischler) Ferryman ex Preston-Mafham 1991

Plants flattened globose to short cylindrical, 17.5-30 cm (6.9-
12 in) high, 9.5-14 cm (3.7-5.5 in) in diameter, bright gray-
green with cream-colored wool at the stem tips. Ribs 13-21,
mostly 16, to 1 cm (0.4 in) high, forming tubercles. Central
spines 1-4, yellowish, 19-22 mm (0.7-0.9 in) long. Radial
spines 8-14,12—19 mm (0.5-0.7 in) long. Flowers often open
3-5 days, yellowish green, to 21 mm (0.8 in) long and 17 mm
(0.7 in) in diameter. Fruits elongate, rose colored, 18-25 mm
(0.7—1 in) long. Distribution: southern Lima, Peru.

Eriosyce odieri subsp. glabrescens

Eriosyce recondita (F. Ritter) Kattermann 1994
ESCONDIDO

Pyrrhocactus reconditus F. Ritter 1962, Neochilenia recondita (F. Rit-
ter) Backeberg 1963, Neoporteria recondita (F. Ritter) Donald & G.
D. Rowley 1966

Reicheocactus floribundus Backeberg 1962, not validly published;
Pyrrhocactus floribundus Backeberg (Backeberg) F. Ritter 1980,
not validly published

Pyrrhocactus aricensis F. Ritter 1963, Neochilenia aricensis (F. Ritter)
Backeberg 1963, Neoporteria aricensis (F. Ritter) Donald & G. D.
Rowley 1966

Pyrrhocactus iquiquensis F. Ritter 1963, Neochilenia iquiquensis (F.
Ritter) Backeberg 1963, Neoporteria iquiquensis (F. Ritter) Donald &
G. D. Rowley 1966, Eriosyce recondita subsp. iquiquensis (F. Rit-
ter) Kattermann 1994

Pyrrhocactus residuus F. Ritter & Buining 1963, Neochilenia residua
(F. Ritter & Buining) Backeberg 1963, Neoporteria residua (F. Ritter
& Buining) Donald & G. D. Rowley 1966

Pyrrhocactus saxifragus F. Ritter 1980
Pyrrhocactus vexatus F. Ritter 1980

Plants subglobose to globose, sometimes branching, gray to
dark green, 2-10 cm (0.8-3.9 in) in diameter, with sunken
stem tips. Taproots expanded, often with necks. Ribs 10-13,
notched and forming tubercles and often with sunken are-
oles. Spines thin, needle-like, black. Central spines 1-2,10—
15 mm (0.4-0.6 in) long. Radial spines 6-10,5-10 mm (0.2-
0.4 in) long. Flowers borne on young areoles, funnelform,
white to pinkish to yellow, 1.5-4 cm (0.6-1.6 in) long, 2-3.5
cm (0.8-1.4 in) in diameter; pericarpels and floral tubes with
wool and sometimes bristles. Fruits elongate, dehiscing by
basal pores. Distribution: along the coast from Antofagasta
north to Pisagua, Tarapaca, Chile.

Two subspecies of Eriosyce recondita are recognized. Sub-
species recondita has gray-green stems 2-5 cm (0.8-2 in) in
diameter and white to pinkish flowers; it occurs in the close
vicinity of Antofagasta. Subspecies iquiquensis has dark
green stems 3-10 cm (1.2-3.9 in) in diameter and yellow
flowers; it occurs between Tocopilla, Antofagasta, and
Iquique, Tarapaca.

Eriosyce rodentiophila F. Ritter 1980
SANDILLON

Eriosyce megacarpa F. Ritter 1980, Rodentiophila megacarpa (F. Ritter)
Y. Ito 1981

Rodentiophila atacamensis F. Ritter ex Y. Ito 1981, not validly published

Plants subglobose to globose, 12-32 cm (4.7-13 in) in diam-
eter, with stem tips covered by white wool. Roots fibrous, pro-
duced from small taproots. Ribs 18-35, obtuse, notched to
form tubercles. Spines thick, needle-like, horn colored, be-
coming gray, curved upward. Central spines 4—8,30—50 mm



(1.2-2 in) long. Radial spines 12-15,20-30 mm (0.8-1.2 in)
long. Flowers borne on older areoles, cream colored, 2.5-4
cm (1-1.6 in) long, 2.2-3 cm (0.9-1.2 in) in diameter; peri-
carpels and floral tubes covered by dense white wool and with
stiff bristles. Fruits woolly, reddish yellow, 25-30 mm (1-1.2
in) long, not dehiscent. Distribution: along the coast from
north of Taltal south to below Chanaral, Antofagasta, Chile.

Eriosyce senilis (Backeberg) Kattermann 1994
Neoporteria senilis Backeberg 1935
Neoporteria gerocephala Y. lto 1957, illegitimate name
Neoporteria coimasensis F. Ritter 1963, Eriosyce senilis subsp. coi-

masensis (F. Ritter) Kattermann 1994
Neoporteria multicolor F. Ritter 1963
Neoporteria robusta F. Ritter 1963
Eriosyce senilis subsp. elquiensis Kattermann 1994

Plants subglobose to globose to elongate, 4-12 cm (1.6-4.7
in) in diameter. Taproots large, tuberous. Ribs 13-21, de-
pressed or notched between the woolly areoles. Spines white
to gray to yellow to brown, straight to strongly twisted, some
hairlike, others stiff and needle-like to soft and flexible. Cen-
tral spines 4-20,30-60 mm (1.2-2.4 in) long. Radial spines
15-40, 20-60 mm (0.8-2.4 in) long. Flowers borne on
young areoles, narrow funnelform, various shades of car-
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mine red, 1-3 cm (0.4-1.2 in) long and in diameter; pericar-
pels and floral tubes with tufts of wool and bristles. Fruits
elongate, red, dehiscing by basal pores. Distribution: inland
from Elqui Valley south to Cuesta Las Chilcas, Chile.

Three subspecies of Eriosyce senilis are recognized. Sub-
species senilis has twisted spines and flowers with little wool
and few bristles; it occurs primarily in the valley of the Rio
Choapa. Subspecies coimasensis has straight spines and oc-
curs some distance inland from Las Copimas south to Monte
Negro. Subspecies elquiensis also has twisted spines but has
flowers with dense wool and numerous bristles; it occurs
throughout the central Elqui Valley.

Eriosyce Sociabilis (F. Ritter) Kattermann 1994
Neoporteria sociabilis F. Ritter 1963

Plants globose to elongate, 3-10 cm (1.2-3.9 in) in diameter.
Taproots short, conical. Ribs 13-16, notched and forming
tubercles with sunken areoles. Spines irregular, mostly
straight, dark brown to black. Central spines 6-12, 20-40
mm (0.8-1.6 in) long. Radial spines 6-20,3-20 mm (to 0.8

Eriosyce senilis subsp. coimasensis

Eriosyce rodentiophila Eriosyce sociabilis
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in) long. Flowers borne on young areoles, narrow funnel-
form, fuchsia red, 2-3 cm (0.8-1.2 in) in diameter; peri-
carpels and floral tubes with white bristles and wool. Fruits
elongate, dehiscing by basal pores. Distribution: south of To-
toral Bajo to south of Caldera, Atacama, Chile.

Eriosyce Stmusiana (K. Schumann) Kattermann 1994
Echinocactus strausianus K. Schumann 1901, Pyrrhocactus strau-

sianus (K. Schumann) A. Berger 1929, Neoporteria strausiana
(K. Schumann) Donald & G. D. Rowley 1966

Echinocactus catamarcensis Spegazzini 1905, Malacocarpus

catamarcensis (Spegazzini) Britton & Rose 1922, Pyrrhocactus

catamarcensis (Spegazzini) F. Ritter 1959

Echinocactus sanjuanensis Spegazzini 1905, Pyrrhocactus sanjuanen-
sis (Spegazzini) Backeberg 1939, Neoporteria sanjuanensis
(Spegazzini) Donald & G. D. Rowley 1966

Pyrrhocactus vollianus Backeberg 1957, Neoporteria volliana (Backe-
berg) Donald & G. D. Rowley 1966

Pyrrhocactus atrospinosus Backeberg 1963, not validly published
Pyrrhocactus setiflorus Backeberg 1963, not validly published; Neo-

porteria setiflorus (Backeberg) Donald & G. D. Rowley 1966, not
validly published

Neoporteria backebergii Donald & G. D. Rowley 1966, not validly pub-
lished

Pyrrhocactus pachacoensis Rausch 1975, Eriosyce strausiana var.

pachacoensis (Rausch) Kattermann 1994

Pyrrhocactus platyacanthus F. Ritter 1980

Plants globose to elongate, to 20 cm (7.9 in) high, 8-15 cm
(3.1-5.9 in) in diameter, with naked stem tips. Roots fibrous,
arising from short taproots. Ribs 12-14, obtuse, partly
notched. Spines grayish black to dark horn colored, most
curved upward. Central spines 1-8,30-40 mm (1.2-1.6 in)
long. Radial spines 8-14, 25-30 mm (1-1.2 in) long. Flowers
borne on young areoles, broad funnelform, yellow, 3.5-4 cm
(1.4-1.6 in) long, 3.5-5 cm (1.4-2 in) in diameter; peri-
carpels and floral tubes with bristles and wool below. Fruits
short oval, greenish, thin walled, to 7-10 mm (0.3-0.4 in),
dehiscing by basal pores. Distribution: between San Juan and
Mendoza, Argentina.

Two varieties of Eriosyce strausiana are recognized. Vari-
ety strausiana has stems to 20 cm (7.9 in) high and 8-15 cm
(3.1-5.9 in) in diameter, 6-8 central spines, and flowers 4
cm (1.6 in) in diameter; it occurs near San Jose de Jachal. Va-
riety pachacoensis has stems to 10 cm (3.9 in) high and to 8
cm (3.1 in) in diameter, 1-2 central spines, and flowers 3.5
cm (1.4 in) in diameter; it occurs near Pachaco.

Eriosyce subgibbosa (Haworth) Kattermann 1994
CACTO ROSADO, QUISQUITO
Echinocactus subgibbosa Haworth 1831, Neoporteria subgibbosa

(Haworth) Britton & Rose 1922

Echinocactus castaneoides Cels ex Salm-Dyck 1850, Neoporteria cas-
taneoides (Cels ex Salm-Dyck) Werdermann 1938

Echinocactus rostratus Jacobi 1856, Chilenia rostrata (Jacobi) Backe-

berg 1939

Echinocactus cupulatus Forster 1861

Echinocactus clavatus Sohrens ex K. Schumann 1900, Neoporteria
clavata (Sohrens ex K. Schumann) Werdermann 1939, Eriosyce sub-
gibbosa subsp. clavata (Sohrens ex K. Schumann) Kattermann
1994

Chilenia subcylindrica Backeberg 1935, not validly published; Neopor-
teria subcylindrica (Backeberg) Backeberg 1951, not validly pub-
lished

Neoporteria nigrihorrida Backeberg 1939, Eriosyce subgibbosa var.

nigrihorrida (Backeberg) Kattermann 1994

Neoporteria heteracantha W.T. Marshall 1941

Neoporteria litoralis F. Ritter 1959, Eriosyce subgibbosa var. litoralis

(F. Ritter) Kattermann 1994

Neoporteria castanea F. Ritter 1963, Eriosyce subgibbosa var.cas-
tanea (F. Ritter) Kattermann 1994

Neoporteria microsperma F. Ritter 1963

Neoporteria wagenknechtii F. Ritter 1963, Eriosyce subgibbosa var.
wagenknechtii (F. Ritter) Kattermann 1994

Neoporteria vallenarensis F. Ritter 1980, Eriosyce subgibbosa var. val-
lenarensis (F. Ritter) Kattermann 1994

Neoporteria rapifera Y. Ito 1981

Plants globose to elongate, often becoming procumbent
when large, to 100 cm (39 in) long, 6-25 cm (2.4-9.8 in) in
diameter, yellowish to deep green, sometimes glaucous. Roots
usually fibrous. Ribs 16-22, deeply notched between areoles,
forming large tubercles. Spines yellow to brown or black, stiff,
needle-like, mostly straight but sometimes strongly curved,
not always readily distinguishable as centrals and radials.
Central spines 1-16, thicker than the radials, to 40 mm (1.6
in) long. Radial spines 8-40, often thin, sometimes hairlike,
10-20 mm (0.4-0.8 in) long. Flowers borne on young are-
oles, sometimes more than one per areole, carmine red, vari-
able in size; pericarpels and floral tubes with wool and some-
times bristles. Fruits elongate, bright red, dehiscing by basal
pores. Distribution: along the coast from Huasco, Atacama,
south to Concepcion, Chile.

Eriosyce subgibbosa is variable and has received numer-
ous names, many of which were placed in synonymy by Kat-
termann (1994), who recognized two subspecies, one with
three varieties and the other with four, and who has provided
additional details and distributions. Subspecies subgibbosa
has yellowish green stems and comprises three varieties. Va-
riety subgibbosa has elongate stems with 8-30 thin radial
spines. Variety castanea has globose stems with thin radial
spines. Variety litoralis has stems with 30-40 hairlike radial
spines. Subspecies clavata has dark glaucous green stems and
comprises four varieties. Variety clavata has slender stems



with 11-13 thick radial spines. Variety nigrihorrida has most-
ly globose stems with dark radial spines. Variety vallenaren-
sis has slender stems with 9-24 straight, thin radial spines,
and flowers 3-5 cm (1.2-2 in) in diameter. Variety wagen-
knechtii has very small flowers, less than 3 cm (1.2 in) in di-
ameter.

Eriosyce taltalensis (Hutchison) Kattermann 1994
QUISQUITO DE TALTAL
Neoporteria taltalensis Hutchison 1955, Neochilenia taltalensis

(Hutchison) Backeberg 1959, Pyrrhocactus taltalensis (Hutchison)

F. Ritter 1959

?Echinocactus fuscus Muehlenpfordt 1848, ?Neoporteria fusca

(Muehlenpfordt) Britton & Rose 1922, ?Chilenia fusca (Muehlen-

pfordt) Backeberg 1939, ?Neochilenia fusca (Muehlenpfordt)

Backeberg 1942

?Echinocactus hankeanus Forster 1885, ? Neochilenia hankeana

(Forster) Dolz ex Backeberg 1942, ?Neoporteria hankeana (Forster)

Donald & G.D. Rowley 1966

?Echinocactus fobeanus Mieckley 1907, ?Chilenia fobeana (Mieckley)

Backeberg 1939, ?Neochilenia fobeana (Mieckley) Backeberg 1942

Horridocactus paucicostatus F. Ritter 1959, Pyrrhocactus paucicosta-

tus (F. Ritter) F. Ritter 1959, Neochilenia paucicostata (F. Ritter)

Backeberg 1962, Neoporteria paucicostata (F. Ritter) Donald &

G. D. Rowley 1966, Eriosyce taltalensis subsp.paucicostata (F.

Ritter) Kattermann 1994

Neochilenia eriocephala Backeberg 1959, not validly published; Neo-

porteria eriocephala (Backeberg) Donald & G. D. Rowley 1966, not

validly published

?Neochilenia neofusca Backeberg 1959, not validly published

Pyrrhocactus calderanus F. Ritter 1961, Neochilenia calderana (F. Rit-

ter) Backeberg 1963, Neoporteria calderana (F. Ritter) Donald &

G. D. Rowley 1966

Pyrrhocactus gracilis F. Ritter 1961, Neochilenia gracilis (F. Ritter)

Backeberg 1963

Neochilenia pulchella F. Ritter ex Backeberg 1962, not validly pub-

lished; Pyrrhocactus pulchellus F. Ritter 1980, Neoporteria pulchella

(F. Ritter) Ferryman 1991

Neoporteria woutersiana Backeberg 1962, not validly published

Pyrrhocactus pilispinus F. Ritter 1962, Neochilenia pilispina (F. Ritter)

Backeberg 1963, Neoporteria pilispina (F. Ritter) Donald & G. D.

Rowley 1966, Eriosyce taltalensis subsp.pilispina (F. Ritter) Kat-

termann 1994

Pyrrhocactus scoparius F. Ritter 1962, Neochilenia scoparia (F. Ritter)

Backeberg 1963, Neoporteria scoparia (F. Ritter) Donald & G. D.

Rowley 1966

Pyrrhocactus echinus F. Ritter 1963, Horridocactus echinus (F. Ritter)

Backeberg 1963, Neoporteria echinus (F. Ritter) Ferryman 1991,

Eriosyce taltalensis subsp. echinus (F. Ritter) Kattermann 1994

Pyrrhocactus floccosus F. Ritter 1963, Neochilenia floccosa (F. Ritter)

Backeberg 1963, Neoporteria floccosa (F. Ritter) J. Lode 1992, Erio-

syce taltalensis var.floccosa (F. Ritter) Kattermann 1994

Pyrrhocactus glaucescens F. Ritter 1963, Neochilenia glaucescens
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(F. Ritter) Backeberg 1963

Pyrrhocactus intermedius F. Ritter 1963, Neochilenia intermedia (F. Rit-

ter) Backeberg 1963, Neoporteria intermedia (F. Ritter) Donald &

G. D. Rowley 1966

Pyrrhocactus pygmaeus F. Ritter 1963, Neochilenia pygmaea (F. Ritter)

Backeberg 1963, Eriosyce taltalensis var.pygmaea (F. Ritter) Kat-

termann 1994

Pyrrhocactus rupicola F. Ritter 1963, Neochilenia rupicola (F. Ritter)

Backeberg 1963, Neoporteria rupicola (F. Ritter) Donald & G. D.

Rowley 1966

Pyrrhocactus neohankeanus F. Ritter 1980, Neoporteria neohankeana

(F. Ritter) Ferryman 1991

Pyrrhocactus tenuis F. Ritter 1980

Pyrrhocactus transiens F. Ritter 1980, Neoporteria transiens (F. Ritter)

Ferryman 1991

Eriosyce subgibbosa
var. clavata

Eriosyce taltalensis
subsp. paucicostata
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Plants subglobose to globose to elongate, 3-15 cm (1.2-5.9
in) in diameter. Taproots short, conical. Ribs 8-13, notched
and forming tubercles with sunken areoles. Spines irregular,
dark brown to black, straight to curved. Central spines 6-12,
20-40 mm (0.8-1.6 in) long. Radial spines 6-12, 3-20 mm
(to 0.8 in) long. Flowers borne on young areoles, narrow to
broad funnelform, fuchsia red to pink to creamy white to
pale yellow to white, 3-4 cm (1.2-1.6 in) long, 2-3 cm (0.8-
1.2 in) in diameter; pericarpels and floral tubes with white
wool and often twisted bristles. Fruits elongate, with seeds
loose within, dehiscing by basal pores. Distribution: along
the coast and into the nearby hills from Antofagasta south
to Caldera, Atacama, Chile.

Eriosyce taltalensis is variable and has been subjected to
abundant naming. Kattermann (1994) recognized four sub-
species (two with two varieties each). Subspecies taltalensis
has straight spines, red, pink, cream, or white flowers, and
comprises two varieties. Variety taltalensis has red or cream
flowers; variety pygmaea has white or pink flowers. Subspecies
echinus has flowers white below, fuchsia red above, and com-
prises two varieties. Variety echinus has stem tips with short
wool; variety floccosa has stem tips with long tufts of wool.
Subspecies paucicostata has large, often elongate stems 6-15
cm (2.4-5.9 in) in diameter and yellow to red flowers. Sub-
species pilispina has twisted spines and white flowers.

Eriosyce tenebrka (F. Ritter) Kattermann 1994
Thelocephala tenebrica F. Ritter 1980
Thelocephala fankhauseri F. Ritter 1980

Plants flattened to subglobose, blackish brown, 2-4 cm (0.8-
1.6 in) in diameter. Taproots long, cone shaped, sometimes
with necks. Ribs 12, forming into tubercles with areoles not

Eriosyce
umadeave

sunken. Spines 3-6, all radials, thin, 1-2 mm long. Flowers
borne on young areoles, funnelform, yellow to pale reddish
brown, 3-5 cm (1.2-2 in) in diameter; pericarpels and floral
tubes with long fluffy wool and many bristles. Fruits elon-
gate, wind dispersed, dry, dehiscing by basal pores. Distribu-
tion: west of Domeyko to the valley of the Rio Choros, Chile.

Eriosyce umadeave (Werdermann) Kattermann 1994
Echinocactus umadeave Werdermann 1931, Pyrrhocactus umadeave

(Werdermann) Backeberg 1935, Neoporteria umadeave (Werder-
mann) Donald & G. D. Rowley 1966

Plants globose to somewhat elongate, dark green, to 40 cm
(16 in) high, 10-20 cm (3.9-7.9 in) in diameter, with naked
stem tips. Roots fibrous. Ribs 18-21, sometimes more, deep-
ly notched, with elongate areoles. Spines 20-35 or more, to
45 mm (1.8 in) long, not easily recognized as centrals and
radials, curved upward, white to violet. Flowers borne on
older areoles, funnelform, pale yellow, 3-3.5 cm (1.2-1.4 in)
in diameter; pericarpels and floral tubes with some wool and
bristles. Fruits elongate, light brown, 3-4 cm (1.2-1.6 in)
long. Distribution: Andes of western Salta, Argentina.

Eriosyce vertongenii (J. G. Lambert) D. R. Hunt 1997
Pyrrhocactus vertongenii J. G. Lambert 1995

Plants solitary, flattened to subglobose, greenish brown, to
3.5 cm (1.4 in) high and 5.5 cm (2.2 in) in diameter. Roots
diffuse. Ribs 8-13, forming rounded tubercles with oval are-
oles. Central spine 0-1. Radial spines 5-9, stout, round in
cross section, needle-like, more or less erect, slightly curved,
with dark tips, to 15 mm (0.6 in) long. Flowers borne on
young areoles, funnelform, light yellow to salmon, to 4 cm
(1.6 in) long and in diameter; pericarpels and floral tubes
with long fluffy wool. Fruits elongate, wind dispersed, dry,
dehiscing by basal pores. Distribution: San Juan, Argentina.

Eriosyce villicumensis (Rausch) Kattermann 1994
Pyrrhocactus villicumensis Rausch 1974, Neoporteria villicumensis

(Rausch) Donald 1976
Pyrrhocactus melanacanthus Backeberg 1963, not validly published;

Neoporteria melanacantha (Backeberg) Donald & G. D. Rowley
1966, not validly published

Plants subglobose, light gray-green with whitish surfaces, 4-
9 cm (1.6-3.5 in) in diameter, with naked stem tips. Taproots
short, conical. Ribs 7-11, broadly obtuse, barely notched be-
tween areoles. Spines black. Central spines 1-2, curved up-
ward, 10-20 mm (0.4-0.8 in) long. Radial spines 3-4 pairs,
flattened against the stem surfaces, 8-15 mm (0.3-0.6 in)
long. Flowers borne on young areoles, funnelform, orange-
yellow, 2.8-3.5 cm (1.1-1.4 in) long, to 3 cm (1.2 in) in diam-
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eter; pericarpels and floral tubes with white wool and brown
bristles. Fruits globose, dark brown, dry, dehiscing by basal
pores with lids. Distribution: Sierra Villicum, Argentina.

Eriosyce Villosa (Monville) Kattermann 1994
QUISCO PELUDO

Cactus villosus Monville 1839, Neoporteria villosa (Monville) A. Berger

1929, Chileniopsis villosa (Monville) Backeberg 1935
Echinocactus polyraphis Pfeiffer exSalm-Dyck 1850, Chileniopsis

polyraphis (Pfeiffer exSalm-Dyck) Backeberg 1935, Neoporteria

polyraphis (Pfeiffer exSalm-Dyck) Backeberg 1951
Neoporteria atrispinosa Backeberg 1939
Neoporteria cephalophora Backeberg 1939
Neoporteria laniceps F. Ritter 1963

Plants subglobose to globose, becoming elongate, 4-10 cm
(1.6-3.9 in) in diameter. Taproots large, tuberous. Ribs 13-
15, deeply notched between areoles. Spines mostly hairlike
with some stiff and needle-like, brown to black. Central
spines 4-12, usually stiff but sometimes soft and flexible, 20-
28 mm (0.8-1.1 in) long. Radial spines 12-20, 15-25 mm
(0.6-1 in) long. Flowers borne on young areoles, carmine
red, 2-2.3 cm (0.8-0.9 in) in diameter; pericarpels and flo-
ral tubes with long wool and glassy white bristles. Fruits
elongate, red, dehiscing by basal pores. Distribution: Totoral
Bajo south to Carrizallilo near Huasco, Atacama, Chile.

Eriosyce villosa

Escobar/a
Escobaria is one of the many genera described by Nathaniel
Britton and Joseph Rose (1919-1923) in The Cactaceae, the
name honoring Romulo Escobar of Mexico City and Numa
Escobar of Juarez. From its inception, there has been debate
whether it is a good genus or should be considered a sub-

genus of Coryphantha. Several characters, for example, are-
ole structure, suggest that Escobaria is closely related to Cory-
phantha. On the other hand, there are characters that sug-
gest a closer relationship to Mammillaria than to
Coryphantha (David Hunt, pers. comm.).

Those characters that help distinguish Escobaria from
Coryphantha are its pitted seeds, fringed outer perianth parts,
absence of nectar-secreting glands on the stem, a tendency
for older tubercles to become corky and deciduous, flowers
usually appearing in spring and of various colors but almost
never yellow, and fruits that are indehiscent, red, and naked.
Those that distinguish Escobaria from Mammillaria are that
its areoles are not developed into separate spine-producing
and flower-producing parts, that is, that they are not truly
dimorphic, and that flowers arise near the tip of the stem.

Britton and Rose described Neobesseya at the same time
they described Escobaria (type, Mammillaria tuberculosa =
E. tuberculosa). Most taxonomists believe that the species
they placed in Neobesseya more appropriately belong in Es-
cobaria. J. Pinkney Hester described the genus Escobesseya in
1941, but it is clear that the species that he placed in it be-
long in Escobaria, too. Likewise, in 1976 Hubert Earle pro-
posed the genus Cochiseia for the single species, C. robbinso-
rum, but subsequent studies indicate that it also belongs in
Escobaria, E. robbinsorum. Two species previously included
in Escobaria are now placed in Acharagma. Papers dealing
with the controversy surrounding delimitation of Escobaria
have been published by Castetter et al. (1975), Eggli (1985),
Fischer (1980), Taylor (1983b, 1986), and Zimmerman
(1985). Escobaria flowers in spring; the genus includes 23
species.

Escobaria Britton & Rose 1923

Neobesseya Britton & Rose 1923

Escobesseya Hester 1941

Cochiseia W. H. Earle 1976

Escocoryphantha Doweld 1999

Subfamily Cactoideae, tribe Cacteae. Plants low growing, solitary

or clustered. Stems depressed globose to cylindrical, lacking nectar-

secreting glands. Ribs absent. Tubercles present, often becoming

corky and deciduous with age. Areoles elongate, extending from the

tubercle tip to its axis. Spines present, usually short, fine, straight,

and densely covering the plant. Flowers arising in the upper edge of

the areolar groove, often not fully opening; floral tubes short; peri-

carpels naked; outer perianth parts ciliate on margins. Fruits globose

or oblong, usually naked, usually red but sometimes green or pink.

Seeds broadly oval to nearly circular, 1.0-1.7 mm in diameter, brown

or blackish brown, deeply pitted. Distribution: southern Canada south

throughout the western United States into northern Mexico, one spe-

cies in Cuba.
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Escobaria albicolumnaria Hester 1941
SILVER-LACE COB CACTUS, WHITE COLUMN

Mammillaria albicolumnaria (Hester) Weniger 1970, Coryphantha albi-

columnaria (Hester) D. A. Zimmerman 1972

Plants solitary with occasional branching, short oblong to
cylindrical, to 25 cm (9.8 in) high, 4-6.5 cm (1.6-2.6 in) in
diameter. Tubercles rigid, 4-8 mm (to 0.3 in) long, grooved
on the entire upper surface. Central spines 11-15, white, 12-
18 mm (0.5-0.7 in) long, 2-4 slightly larger than the others.
Radial spines 25-30, spreading, some bristle-like, white, 4-10
mm (to 0.4 in) long. Flowers pink, to 2 cm (0.8 in) long, 1.5-
1.8 cm (0.6-0.7 in) in diameter. Fruits oblong, yellowish
green to pink, 1-1.7 cm (0.4-0.7 in) long, 5-7 mm (0.2-0.3
in) in diameter, occasionally with one or two small scales.
Distribution: a small area in Brewster County, Texas.

Escobaria
albicolumnaria

Escobaria
chihuahuensis

subsp. henricksonii

Escobaria alversonii (]. M. Coulter) N. P. Taylor 1997

FOXTAIL BEEHIVE CACTUS, FOXTAIL CACTUS

Cactus radiosus var. alversonii J. M. Coulter 1894, Mammillaria alver-

sonii (J. M. Coulter) Walton 1898, Coryphantha alversonii (J. M.

Coulter) Orcutt 1926, Escobaria vivipara var. alversonii (J. M. Coul-

ter) D. R. Hunt 1978

Plants usually several-stemmed. Stems forming underground
cylindrical branches. Central spines 8-10, tipped dark red or
black, 12-16 mm (0.5-0.6 in) long. Radial spines 12-18,
white, 12-20 mm (0.5-0.8 in) long. Flowers magenta to pink,
about 3.2 cm (1.3 in) in diameter. Distribution: southeastern
California into adjacent Arizona.

Escobaria chihuahuensis Britton & Rose 1923
COB CORY-CACTUS

Coryphantha chihuahuensis (Britton & Rose) A. Berger 1929, Escoco-

ryphantha chihuahuensis (Britton & Rose) Doweld 1999

?Echinocactus strobiliformis Poselger 1853, ? Escobaria strobiliformis

(Poselger) Boedeker 1933, ?Coryphantha strobiliformis (Poselger)

Moran 1953

Escobaria henricksonii Glass & R. Foster 1977, Coryphantha henrick-

sonii (Glass & R. Foster) Glass & R. Foster 1979, £ chihuahuensis

subsp. henricksonii (Glass & R. Foster) N. P. Taylor 1998, Escoco-

ryphantha henricksonii (Glass & R. Foster) Doweld 1999

Plants usually solitary, sometimes having several stems.
Roots tuberous. Stems cylindrical to globose, to 20 cm (7.9
in) high, 6-7 cm (2.4-2.8 in) in diameter. Tubercles short,
grooved on their upper surfaces. Central spines several, dark
at tips. Radial spines numerous, white, flattened against the
stem surface. Flowers pale pink to purplish, 1.5-2 cm (0.6-
0.8 in) long, to 2 cm (0.8 in) in diameter. Fruits oblong,
green, to 10 mm (0.4 in) long, 7 mm (0.3 in) in diameter.
Distribution: Chihuahua, Mexico.

Two subspecies of Escobaria chihuahuensis are recognized
here. Subspecies chihuahuensis usually has solitary stems and
occurs fairly widely in Chihuahua. Subspecies henricksonii
tends to have numerous stems and is restricted to an area
near Escalon.

Escobaria cubensis (Britton & Rose) D. R. Hunt 1978
Coryphantha cubensis Britton & Rose 1912, Neobesseya cubensis

(Britton & Rose) Hester 1941, Neolloydia cubensis (Britton & Rose)

Backeberg 1942

Plants small, solitary, globose to depressed globose, 1—3 cm
(0.4-1.2 in) high, 2-3 cm (0.8-1.2 in) in diameter. Tubercles
6-7 mm (0.2-0.3 in) long, grooved only half the length.
Central spines absent. Radial spines 10-15, finely hairy, radi-
ating, white, 3-4 mm long. Flowers pale yellowish green, 1.6
cm (0.6 in) long, 1.2—1.6 cm (0.5-0.6 in) in diameter. Fruits
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red, less than 1 cm (0.4 in) long. Distribution: northeast of
Holguin, Holguin province, Cuba.

Escobarid dasyacantha (Engelmann) Britton & Rose 1923
COB CACTUS, DENSE CORY-CACTUS

Mammillaria dasyacantha Engelmann 1856, not (D. R. Hunt) Reppen-
hagen 1990 (see M. laui subsp. dasyacantha); Coryphantha dasya-
cantha (Engelmann) A. Berger 1929

Escobaria chaffeyi Britton & Rose 1923, E. dasyacantha var. chaffeyi
(Britton & Rose) N. P. Taylor 1983, E. dasyacantha subsp.chaffeyi
(Britton & Rose) N. P. Taylor 1998

Plants solitary to occasionally clustering. Stems depressed
globose to short cylindrical, to 20 cm (7.9 in) high, 4-7 cm
(1.6-2.8 in) in diameter, covered by dense, white spines. Tu-
bercles to 10 mm (0.4 in) long, older ones often corky basally
and losing spines. Central spines 7-17, stout, white, 25 mm
(1 in) long. Radial spines 25-50 or more, stout, white, 6-25
mm (0.2-1 in) long. Flowers pinkish to brownish, occasion-
ally greenish, to 2 cm (0.8 in) long, 1.5-2 cm (0.6-0.8 in) in
diameter, rarely opening fully because of stiff, dense spines.
Fruits club shaped, red, to 1 cm (0.4 in) long. Distribution:
southern New Mexico and west Texas, and Chihuahua, Coa-
huila, and Zacatecas, Mexico.

Two subspecies of Escobaria dasyacantha are recognized.
Subspecies chaffeyi is like subspecies dasyacantha except the
spines are not as stout and the flowers are as long as 1.5 cm
(0.6 in) and pink, brownish, or occasionally green; it occurs
only in Zacatecas.

Escobaria deserti (Engelmann) Buxbaum 1951
Mammillaria deserti Engelmann 1880, Coryphantha deserti (Engel-

mann) Britton & Rose 1923, Escobaria vivipara var. deserti (Engel-
mann) D. R. Hunt 1978

Mammillaria chlorantha Engelmann 1878, Coryphantha chlorantha
(Engelmann) Britton & Rose 1923, Escobaria chlorantha (Engel-
mann) Buxbaum 1951

Plants solitary, cylindrical, 8-15 cm (3.1-5.9 in) high, 6-9
cm (2.4-3.5 in) in diameter. Tubercles 15-18 mm (0.6-0.7
in) long. Spines not well differentiated as centrals and radi-
als. Central spines 4-6, white with red tips, stout, 12-20 mm
(0.5-0.8 in) long. Radial spines 12-20, white, 10-12 mm (0.4-
0.5 in) long. Flowers yellow-green to straw yellow to rust to
brown, 2.5-4.5 cm (1-1.8 in) in diameter. Fruits to 2.5 cm (1
in) long. Distribution: southern Nevada, eastern California,
southwestern Utah, and northwestern Arizona.

Escobaria duncanii (Hester) Backeberg 1961
DUNCAN'S SNOWBALL CACTUS
Escobesseya duncanii Hester 1945, Coryphantha duncanii (Hester)

L. D. Benson 1969, Escobaria dasyacantha var. duncanii (Hester)
N. P. Taylor 1983

Plants solitary or clustering with dense spines obscuring the
stems. Stems top shaped, subglobose to obconical, green,
2.5-6 cm (1-2.4 in) long and in diameter. Tubercles cylindri-
cal, not firm, to 6 mm (0.2 in) long. Spines 30-75, not differ-
entiated as centrals and radials, white with dark tips, straight
to curved or twisted, slender, fragile, needle-like, to 20 mm
(0.8 in) long. Flowers pink, to 3 cm (1.2 in) long. Fruits red,
club shaped, to 1 cm (0.4 in) long. Distribution: southern
New Mexico and west Texas.

Escobaria emskoetteriana (Quehl) Borg 1937
BIG NIPPLE CACTUS, JUNIOR TOM THUMB CACTUS

Mammillaria emskoetteriana Quehl 1910, Coryphantha emskoetteri-
ana (Quehl) A. Berger 1929

Escobaria bella Britton & Rose 1923
Escobaria runyonii Britton & Rose 1923
Coryphantha muehlbaueriana Boedeker 1930, Neobesseya

muehlbaueriana (Boedeker) Boedeker 1933, Escobaria muehlbaue-
riana (Boedeker) F. M. Knuth 1936

Plants often branching and growing in clusters to 10 cm (3.9
in) high. Stems globose to short cylindrical, 5-12 cm (2-4.7
in) high, 2-2.5 cm (0.8-1 in) in diameter. Tubercles 6-10 mm
(0.2-0.4 in) long, often not persistent. Central spines 5-8,
often appearing as radials, yellow with dark tips, straight, to 12
mm (0.5 in) long. Radial spines 20-30, white, straight, spread-
ing irregularly, to 10 mm (0.4 in) long. Flowers dirty white to
lavender to pale purple, 2-2.5 cm (0.8-1 in) long and in di-

Escobaria duncanii



310 Escobaria emskcoetteriana

ameter. Fruits globose to ellipsoidal, red, 6-9 mm (0.2-0.4
in) in diameter. Distribution: plain of the Rio Grande of west
Texas, into adjacent Coahuila and Tamaulipas, Mexico.

Escobaria guadalupensis S. Brack & K. D. Heil 1986

Plants mostly solitary, sometimes many-stemmed. Stems
globose to somewhat elongate, 3-5 cm (1.2-2 in) high, 4-10
cm (1.6-3.9 in) in diameter. Tubercles cylindrical, to 10 mm
(0.4 in) long with the groove running the entire length of the
upper surface. Central spines 17, white with brown tips,
thick, 8-14 mm (0.3-0.6 in) long. Radial spines 36, white,
slender and sometimes bristle-like, 7-12 mm (0.3-0.5 in)
long. Flowers pale yellow, cream, or pink, to 2.5 cm (1 in)
long. Fruits green, 1.5 cm (0.6 in) long. Distribution: Guada-
lupe Mountains, Culberson County, Texas.

Escobaria hesteri (Y.Wright) Buxbaum 1951
Coryphantha hesteri Y. Wright 1932

Plants many-stemmed, often branching and forming
mounds. Stems oval to globose, 2.5-5 cm (1-2 in) high, 2.5-
3.5 cm (1—1.4 in) in diameter. Tubercles wide and promi-

Escobaria emskoetteriana

nent, 7-12 mm (0.3-0.5 in) long. Central spines 1-4, white,
resembling radials, to 15 mm (0.6 in) long. Radial spines 12-
22, white, 7-15 mm (0.3-0.6 in) long. Flowers pale pink to
light purple, to 2.3 cm (0.9 in) long and 1.5 cm (0.6 in) in
diameter. Distribution: Brewster County, Texas.

Escobaria laredoi (Glass &R. Foster) N. P. Taylor 1979
Coryphantha laredoi Glass & R. Foster 1978
Escobaria rigida Backeberg 1961, not validly published

Plants many-stemmed, often forming large, compact clus-
ters. Stems globose to somewhat elongate, 4-4.5 cm (1.6-1.8
in) in diameter. Tubercles ascending, 10-12 mm (0.4-0.5 in)
long with a groove to the base. Central spines 4-5, spreading
to ascending, heavy, stiff, straight, white, 11-14 mm (0.4-0.6
in) long. Radial spines about 33, radiating, unequal in length,
stiff, straight to curved, white, 6-12 mm (0.2-0.5 in) long.
Flowers opening widely, reddish lavender to magenta, 1.5-
1.7 cm (0.6-0.7 in) long, 0.8-1 cm (0.3-0.4 in) in diameter.
Fruits pinkish lavender to pale green, 1.2-1.4 cm (0.5-0.6
in) long, sometimes with a few vestigial scales. Distribution:
southeastern Coahuila, Mexico.

Escobaria lloydii Britton & Rose 1923

Plants many-stemmed, often forming clumps. Central spines
several, stout, to 20 mm (0.8 in) long. Radial spines about 20,
radiating, slender, white. Flowers greenish, 2.5 cm (1 in) long.
Fruits globose, red, 6-12 mm (0.2-0.5 in) long. Distribution:
Zacatecas, Mexico. Escobaria lloydii is poorly known and its
affinities are unclear; it is provisionally retained in Escobaria.

Escobaria minima (Baird) D. R. Hunt 1978
NELLIE'S CORY-CACTUS
Coryphantha minima Baird 1931
Coryphantha nellieae Croizat 1934, Escobaria nellieae (Croizat) Backe-

berg 1961

Escobaria hesteri Escobaria laredoi



Plants solitary, occasionally branching. Stems ovoid, 1.2-2.5
cm (0.5-1 in) high, 1-2 cm (0.4-0.8 in) in diameter. Tuber-
cles to 3 mm long. Spines 20-25, very dense, obscuring the
stem, not distinguishable between centrals and radials,
strongly flattened against the stem surface, flattened, gray,
yellow, or pinkish, 3-8 mm (to 0.3 in) long. Flowers bright
pinkish to reddish purple, 2 cm (0.8 in) long and in diame-
ter. Fruits green, 5 mm long. Distribution: desert grassland in
Brewster County, Texas.

Escobaria minima (as Coryphantha minima) is listed as
endangered in the U.S. Endangered Species Act and is in-
cluded in Appendix I of CITES.

Escobaria missouriensis (Sweet) D. R. Hunt 1978
BALL CACTUS, CREAM CACTUS, MISSOURI PINCUSHION

Mammillaria missouriensis Sweet 1826, Coryphantha missouriensis

(Sweet) Britton & Rose 1913, Neobesseya missouriensis (Sweet)

Britton & Rose 1923

Mammillaria similis Engelmann 1845, Coryphantha similis (Engel-

mann) Britton & Rose 1913, Neobesseya similis (Engelmann) Britton

& Rose 1923, Escobaria missouriensis var. similis (Engelmann)

N.P. Taylor 1983

Mammillaria similis var. caespitosa Engelmann 1850, Escobaria mis-

souriensis var. caespitosa (Engelmann) D. R. Hunt 1978

Mammillaria notesteinii Britton 1891, Neobesseya notesteinii (Britton)

Britton & Rose 1923

Mammillaria wissmannii Hildmann 1898, Neobesseya wissmannii

(Hildmann) Britton & Rose 1923

Coryphantha asperispina Boedeker 1929, Neobesseya asperispina

(Boedeker) Boedeker ex Backeberg & F. M. Knuth 1935, Escobaria

asperispina (Boedeker) D. R. Hunt 1978, E. missouriensis var. aspe-

rispina (Boedeker) N. P. Taylor 1983, £ missouriensis subsp. as-

perispina (Boedeker) N. P. Taylor 1998

Neobesseya rosiflora Lahman ex G. Turner 1937

Coryphantha marstonii Clover 1938, C. missouriensis var. marstonii

(Clover) L. D. Benson 1969, Escobaria missouriensis var. marstonii

(Clover) D. R. Hunt 1978

Escobaria missouriensis subsp. navajoensis Hochstatter 1996

Plants solitary to many-stemmed, often forming clumps.
Stems globose to depressed globose, 2.5-5 cm (1-2 in) high,
3.8-10 cm (1.5-3.9 in) in diameter. Tubercles elongate, 2-18
mm (to 0.7 in) long. Central spines absent. Radial spines
10-20, dense and mostly obscuring the stem, yellowish, be-
coming dark gray, finely hairy, spreading, straight, 10-20
mm (0.4-0.8 in) long. Flowers greenish yellow to yellow to
pink, 2.5-6.2 cm (1-2.5 in) long and in diameter. Fruits glo-
bose to obovoid, red, 1-2 cm (0.4-0.8 in) long. Distribution:
grassland and pinyon-juniper woodland in central Idaho,
North Dakota, Kansas, northern Arizona, and western New
Mexico, and Coahuila and Nuevo Leon, Mexico.

Two subspecies of Escobaria missouriensis are recognized.
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Subspecies missouriensis has tubercles 6-9 mm (0.2-0.4 in)
long, 10-20 radial spines, and yellow or pink flowers; it oc-
curs in Idaho, North Dakota, Kansas, New Mexico, and Ari-
zona. Subspecies asperispina has tubercles to 18 mm (0.7 in)
long, 9-10 radials, and greenish yellow or cream flowers; it
occurs in southeastern Coahuila and adjacent Nuevo Leon. A
third subspecies, E. missouriensis subsp. navajoensis, is recog-
nized by some; it occurs only in Navajo County, Arizona, and
is characterized as having tubercles only 2 mm long and
flowers 2-3 cm (0.8-1.2 in) in diameter that are yellowish
with dark midveins.

Escobaria orcuttii Boedeker 1933
BIG HATCHET SNOWBALL CACTUS, KOENIG SNOWBALL CACTUS,

SNOWBALL BEEHIVE CACTUS

Neolloydia orcuttii Rose ex Orcutt 1926, without description; Cory-

phantha strobiliformis var. orcuttii (Rose ex Orcutt) L. D. Benson

1969, C. orcuttii (Rose ex Orcutt) D. A. Zimmerman 1972

Escobaria orcuttii var.koenigii Castetter, P. Pierce & K. H. Schwerin

1975

Escobaria orcuttii var. macroxina Castetter, P. Pierce & K. H. Schwerin

1975

Plants usually solitary, sometimes branching. Stems cylindri-
cal, to 15 cm (5.9 in) high and 9 cm (3.5 in) in diameter. Tu-
bercles 4-12 mm (to 0.5 in) long. Central spines 9-22, white
with dark tips, 9-22 mm (0.4-0.9 in) long. Radial spines 30-
57, white, to 25 mm (1 in) long. Flowers pinkish, to 1.2-2 cm
(0.5-0.8 in) in diameter. Distribution: grassland in south-
eastern Arizona and southwestern New Mexico.

Three varieties of Escobaria orcuttii are recognized. Vari-
ety orcuttii has tubercles 4-8 mm (to 0.3 in) long, 15-18 cen-
tral spines to 11 mm (0.4 in) long, 30-41 radials, and flowers
to 1.2 cm (0.5 in) in diameter; it occurs primarily in south-
eastern Arizona and southwestern New Mexico. Variety koe-
nigii has tubercles to 12 mm (0.5 in) long, as many as 22 cen-
tral spines to 22 mm (0.9 in) long, as many as 57 radials, and
flowers to 2 cm (0.8 in) in diameter; it occurs only in Luna
County, New Mexico, at an elevation of about 1500 m (4900
ft). Variety macraxina has a stem diameter to 9 cm (3.5 in), as
many as 22 central spines, and as many as 52 radials to 25
mm (1 in) long; it occurs in southeastern Hidalgo County,
New Mexico, at elevations above 2000 m (6600 ft).

Escobaria organensis (D. A. Zimmerman) Castetter,
P. Pierce & K. H. Schwerin 1975

ORGAN MOUNTAIN FOXTAIL CACTUS

Coryphantha organensis D. A. Zimmerman 1972

Plants in clusters or mounds of as many as 50 stems. Stems,
cylindrical, soft, to 12 cm (4.7 in) high and 3 cm (1.2 in) in
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diameter. Tubercles 7-10 mm (0.3-0.4 in) long. Spines ob-
scuring the stem and giving the plant a yellow appearance.
Central spines 9-12, stout, straight, yellow, 9-19 mm (0.4-
0.7 in) long. Radial spines 30-35, fine, stiff, straight, white, 6-
11 mm (0.2-0.4 in) long. Flowers pink, 1.5-1.6 cm (0.6 in) in
diameter. Fruits yellowish green, 0.6-1.4 cm (0.2-0.6 in)
long; perianth parts persistent. Distribution: Organ Moun-
tains, Dona Ana County, New Mexico, at elevations of 2000-
2400m (6600-7900 ft).

Escobaria robbinsorum (W. H. Earle) D. R. Hunt 1978
COCHISE PINCUSHION, ROBBINS'S SNOWBALL CACTUS

Cochiseia robbinsorum W. H. Earle 1976, Coryphantha robbinsorum

(W. H. Earle) A. D. Zimmerman 1978

Plants solitary. Stems 2-6 cm (0.8-2.4 in) high and in diam-
eter, often not rising above ground level. Tubercles tightly
packed, 5-8 mm (0.2-0.3 in) high. Central spines usually ab-
sent. Radial spines 11-17, sometimes twisted, white with
darker tips, 3-18 mm (to 0.7 in) long. Flowers yellowish
green to pink, 1.8-2 cm (0.7-0.8 in) long, 1.2-1.5 cm (0.5-
0.6 in) in diameter. Fruits short cylindrical, orange-red, 6—
8.5 mm (0.2-0.4 in) long. Distribution: Cochise County, Ari-
zona. Escobaria robbinsorum (as Coryphantha robbinsorum)
is listed as threatened in the U.S. Endangered Species Act.

Escobaria sandbergii Castetter, P. Pierce & K. H. Schwerin
1975

Plants usually forming clusters of 20 or more stems, some-
times solitary. Stems cylindrical, densely spiny, 5-12 cm (2-
4.7 in) high, 4-7 cm (1.6-2.8 in) in diameter. Tubercles 5-12
mm (0.2-0.5 in) long, conical, with grooves most or all of
their lengths. Central spines 6-20, white with dark tips, to
30 mm (1.2 in) long. Radial spines 23-55, slender, bristle-
like, white, 5-10 mm (0.2-0.4 in) long. Flowers light to me-
dium pink, 3-15 mm (to 0.6 in) long, 17-25 mm (0.7-1 in)
in diameter. Fruits green to yellowish green, 8-20 mm (0.3-
0.8 in) long. Distribution: San Andres Mountains, New Mex-
ico, at elevations of 1800-2300 m (5900-7500 ft).

Escobaria sneedii Britton & Rose 1923
LEE'S PINCUSHION, SNEED'S CORY-CACTUS, SNEED'S ESCOBARIA,
SNEED'S PINCUSHION
Coryphantha sneedii (Britton & Rose) A. Berger 1929

Escobaria leei Boedeker 1933, Coryphantha sneedii var. leei

(Boedeker) L. D. Benson 1969, E. sneedii var. leei (Boedeker) D. R.

Hunt 1978, E. sneedii subsp. leei (Boedeker) D. R. Hunt 1997

Plants many-stemmed, usually branching and forming large
clumps. Stems cylindrical, 2.5-7.5 cm (1-3 in) high, 1.2-2.5
cm (0.5-1 in) in diameter, densely covered by spines. Tuber-

cles to 2 mm long, persistent. Central spines 6-9, straight,
white, 4.5-9 mm (to 0.4 in) long. Radial spines 25-35, white,
straight, spreading, 4.5-6 mm (0.2 in) long. Flowers white
with pink or magenta midveins, 1.2-2 cm (0.5-0.8 in) long
and in diameter. Fruits green or red, to 1.5 cm (0.6 in) long,
sometimes with a few hairy scales. Distribution: Franklin
Mountains of west Texas, and Florida and Guadalupe Moun-
tains of New Mexico.

Two subspecies of Escobaria sneedii are recognized. Sub-
species leei differs from subspecies sneedii in having spines
bent backward and drooping toward the stem, especially on
young stems. Flowers are brownish pink, and the subspecies
occurs only in the Guadalupe Mountains of New Mexico.
However, Marc Baker (pers. comm.) has found numerous
intermediate forms between the two subspecies. Escobaria
sneedii subsp. sneedii (as Coryphantha sneedii var. sneedii) is
listed as endangered, and E. sneedii subsp. leei (as C. sneedii
var. leei) as threatened, in the U.S. Endangered Species Act.
Both subspecies are also included in Appendix I of CITES.

Escobaria tuberculosa (Engelmann) Britton & Rose 1923
ARIZONA PINCUSHION, COB CACTUS

Mammillaria tuberculosa Engelmann 1856

Coryphantha varicolor Tiegel 1932, Escobaria varicolor(Tiegel) Backe-

berg 1976, C. dasyacantha var. varicolor(Tiegel) L D. Benson 1969,

E. dasyacantha var. varicolor(Tiegel) D. R. Hunt 1978

Plants solitary or clustered. Stems extremely variable, cylin-
drical to ovoid, 5-12 cm (2-4.7 in) high, 2.5-7 cm (1-2.8 in)
in diameter, densely covered with spines. Tubercles to 10 mm
(0.4 in) long, becoming hard and persistent. Central spines
4-8 with one predominant in center, yellow with pink or red
tips, straight, 1-2 cm (0.4-0.8 in) long. Radial spines yellow,
white, or gray, 20-30, spreading, straight, to 1.2 cm (0.5 in)
long. Flowers opening widely, sweetly scented, pink, 2-3 cm
(0.8-1.2 in) long and in diameter. Fruits usually red, elon-
gate, 1.2-2 cm (0.5-0.8 in) long. Distribution: fairly wide
range from New Mexico and west Texas south into Chihua-
hua, Durango, and Coahuila, Mexico. The high degree of vari-
ability of Escobaria tuberculosa may justify recognition of
several varieties or subspecies but further studies are needed
before any are recognized. Escobaria tuberculosa has also
been widely known as E. strobiliformis but according to Zim-
merman (1985,181) that usage is incorrect and the type of E.
strobiliformis can be identified as E. chihuahuensis.

Escobaria villardii Castetter, P. Pierce & K. H. Schwerin 1975

Plants forming clumps of as many as 11 stems. Stems glo-
bose to cylindrical, somewhat rounded on top, with an un-
tidy appearance, appearing white, 6.4-15 cm (2.5-5.9 in)
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high, 3.2-6.4 cm (1.3-2.5 in) in diameter. Tubercles 6-11
mm (0.2-0.4 in) long with a groove the full length. Central
spines 8-10, the longest one or two 12-20 mm (0.5-0.8 in),
ashy white with dark tips, very stout, standing out, others 6-
20 mm (0.2-0.8 in) long, translucent white. Radial spines
20-36,5-12 mm (0.2-0.5 in) long, bristle-like, white, some
curved. Flowers not opening widely, white with dark mid-
veins, 2-3.5 cm (0.8-1.4 in) long, 0.8-2.5 cm (0.3-1 in) in di-
ameter. Fruits cylindrical, greenish, 1.1-2.1 cm (0.4-0.8 in)
long, sometimes with a few woolly scales. Distribution:
Sacramento Mountains, New Mexico.

Escobaria vivipara (Nuttall) Buxbaum 1951
ARIZONA BEEHIVE, BEEHIVE CACTUS, BISBEE BEEHIVE CACTUS,
BISCUIT CACTUS, DESERT BEEHIVE CACTUS, DESERT CACTUS,
ESTRELLA DE LA TARDE, FOXTAIL CACTUS, HENS AND CHICKENS,
KAIBAB BEEHIVE CACTUS, ROSE BEEHIVE CACTUS, SHOWY
PINCUSHION, SPINY STAR CACTUS

Cactus vivipara Nuttall 1813, Mammillaria vivipara (Nuttall) Haworth

1819, Coryphantha vivipara (Nuttall) Britton & Rose 1913

Mammillaria radiosa Engelmann 1850, Cactus radiosus (Engelmann)

J. M. Coulter 1894, Echinocactus radiosus (Engelmann) Poselger

1853, M. vivipara subsp. radiosa (Engelmann) Engelmann 1859,

Coryphantha radiosa (Engelmann) Rydberg 1917, Escobaria radiosa

(Engelmann) G. Frank 1960, Escobaria vivipara var. radiosa (Engel-

mann) D.R. Hunt 1978

Mammillaria vivipara var. neomexicana Engelmann 1856, Escobaria

neomexicana (Engelmann) Buxbaum 1951, E. vivipara var. neomexi-

cana (Engelmann) D. R. Hunt 1978

Mammillaria arizonica Engelmann 1876, Coryphantha arizonica (En-

gelmann) Britton & Rose 1923, Escobaria vivipara var. arizonica (En-

gelmann) D. R. Hunt 1978

Coryphantha bisbeeana Orcutt 1926, Escobaria bisbeeana (Orcutt)

Borg 1937, C. vivipara var. bisbeeana (Orcutt) L. D. Benson 1969,

E. vivipara var. bisbeeana (Orcutt) D. R. Hunt 1978

Coryphantha columnaris Lahman 1934

Coryphantha fragrans Hester 1941

Coryphantha rosea Clokey 1943, Escobaria vivipara var. rosea (Clokey)

D. R. Hunt 1978

Coryphantha oklahomensis Lahman 1949

Coryphantha vivipara var. kaibabensis P. C. Fischer 1979, Escobaria

vivipara var. kaibabensis (P. C. Fischer) N. P. Taylor 1983

Coryphantha vivipara var. buoflama P. C. Fischer 1980, Escobaria vivi-

para var. buoflama (P. C. Fischer) N. P. Taylor 1983

Plants clustering, rarely solitary. Stems globose, to 7 cm (2.8
in) high. Tubercles prominent, to 12 mm (0.5 in) long. Spines
often hairy, translucent and shiny, not obscuring the stem.
Central spines 3-7, uniformly colored, orange to brown, di-
verging, stout. Radial spines about 16, delicate, radiating,
white. Flowers bright pink to violet, to 6 cm (2.4 in) long and
5 cm (2 in) in diameter. Fruits ellipsoidal, green, to 2.5 cm (1
in) long and 1.5 cm (0.6 in) in diameter, often scaly above.
Distribution: a large area of the United States and Canada.
Fruits of Escobaria vivipara are used medicinally (Chapter
2, under Cacti as Medicine). As many as eight varieties of E.
vivipara have been recognized, but further fieldwork is nec-
essary to determine which warrant retention.

Escobaria
vivipara

Escobaria tuberculosa
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Escobaria zilziana (Boedeker) Backeberg 1961

Coryphantha zilziana Boedeker 1930, Neobesseya zilziana (Boedeker)

Boedeker 1933

Plants usually solitary but occasionally branching basally.
Stems cylindrical, 6-10 cm (2.4-3.9 in) high, 3 cm (1.2 in) in
diameter. Tubercles to 10 mm (0.4 in) long. Central spines
absent or sometimes one or more, like the radials. Radial
spines 16-22, straight, flattened against the stem surface, to
15 mm (0.6 in) long. Flowers pale yellow, olive green, or
whitish with pink midveins, 3 cm (1.2 in) long, 2.5 cm (1 in)
in diameter. Distribution: Coahuila, Mexico.

Escobaria zilziana

Escontria
Southern Mexico is the home of several interesting cereoid
cacti. Nathaniel Britton and Joseph Rose (1919-1923,2:65-
66) reported that the plant now named Escontria was first
collected by Dr. A. Weber, who was associated with the French
army in Mexico in the mid-nineteenth century. They further
commented that Weber sent material to George Engelmann,
who did nothing with it. The plant material subsequently
reached Europe and was described in 1897 as Cereus chiotilla
by Frederic Weber in Karl Schumann's Gesamtbeschreibung
der Kakteen. In 1906 Rose described the genus Escontria for
Weber's cactus, the name honoring Don Blas Escontria, a
distinguished Mexican.

In 1938 Curt Backeberg described the genus Anisocereus
based on Cereus lepidanthus. Franz Buxbaum (1961) en-
larged Escontria to include A. lepidanthus, a decision Helia
Bravo-Hollis (1978) and others followed. However, Arthur
Gibson (1988d) concluded that Anisocereus and Escontria
are not particularly closely related taxa; the International

Cactaceae Systematics Group has subsequently considered
A. lepidanthus as Pachycereus lepidanthus. Gibson also con-
cluded that Escontria is closely related to Myrtillocactus and
Polaskia. The group, also recognizing this close relationship,
first placed Escontria and Polaskia in Myrtillocactus (Hunt
and Taylor 1986,1990). Later, however, the two were removed
and are now considered separate genera (Hunt 1999a). None-
theless, the similarities of these Mexican cacti are obvious; it
is simply a matter of interpretation of the data as to whether
separate genera are recognized. Escontria flowers during the
day in summer.

Escontria Rose 1906
Subfamily Cactoideae, tribe Pachycereeae.

Escontria chiotilla (F. A. C. Weber) Rose 1906
CHIOTILLA, JIOTILLA, QUIOTILLA

Cereus chiotilla F. A. C. Weber 1897, Myrtillocactus chiotilla (F. A. C.

Weber) P. V. Heath 1992

Plants arboreal, becoming much branched, 4-7 m (13-23
ft) high, often with fairly flat tops, forming distinct trunks.
Stems cylindrical, bright green, 8-12 cm (3.1-4.7 in) in di-
ameter. Ribs usually 7-8, more or less triangular in cross sec-
tion with straight margins. Areoles distinctive, closely posi-
tioned, sometimes confluent, dull gray, oblong. Central spine
usually one, red-orange to yellow, becoming gray, to 20 mm
(0.8 in) long. Radial spines 10-20, somewhat pectinately ar-
ranged, yellowish brown, becoming grayish white, to 12 mm
(0.5 in) long. Flowers borne subapically, open during the day,
tubular to somewhat bell shaped, yellow; floral tubes and

Escontria chiotilla



pericarpels with distinctive broad, tan, translucent, triangu-
lar, membranous bracts. Fruits globose, purple-brown, fleshy,
scaly, sweet and edible, to 5 cm (2 in) or more in diameter.
Distribution: important in the cactus forests of southern
Mexico in Puebla, Oaxaca, Guerrero, and Michoacan. The
delicious fruits of Escontria chiotilla are sold in the markets
of Oaxaca in June and July.

Espostoa
The tribe Trichocereeae contains some of the most interest-
ing columnar cacti of South America, and Espostoa certainly
is among the most beautiful. I have marveled at the white
stems and lateral cephalia of these cacti, growing in harsh,
dry deserts. The group has not been well studied, and re-
searchers have described several different genera to contain
what are now believed to be members of Espostoa. Nathaniel
Britton and Joseph Rose described Espostoa (type, Cactus
lanatus = E. lanata) with a single species in 1920, naming it
in honor of the Peruvian botanist, Nicolas E. Esposto. The
International Cactaceae Systematics Group accepts 16 spe-
cies, one (E. baumannii) of questionable status and perhaps
a naturally occurring intergeneric hybrid. The cacti are
shrubby or treelike, columnar, many-ribbed, and very spiny.
They produce distinctive lateral cephalia that bear tubular
to bell-shaped flowers, usually open at night in summer. The
fruits may be naked or have tufts of hair.

Espostoa Britton & Rose 1920
Pseudoespostoa Backeberg 1934
Thrixanthocereus Backeberg 1937
Vathcania Backeberg 1950

Subfamily Cactoideae, tribe Trichocereeae. Plants treelike or
shrubby, usually freely branching from the base or higher, to 4 m (13
ft) high. Stems erect, cylindrical or columnar, many-ribbed, spiny. Ribs
low. Areoles bearing numerous spines and long hairs that form a web-
bing over the stem. Spines numerous, some stout, others hairlike. Fer-
tile zones lateral cephalia, formed over several ribs that are reduced
and modified. Flowers borne from the cephalia, usually open at night,
tubular to bell shaped, reddish to white, sometimes small; floral tubes
short; pericarpels and floral tubes with small acute scales and hairs,
spines absent; perianth parts short, spreading or recurved. Fruits glo-
bose to ovoid, juicy, green to red, more or less naked or with tufts of
hair; perianth parts persistent. Seeds diverse, oval to almost hat
shaped, dull brown. Distribution: south of the equator in southern
Ecuador, Peru, and Bolivia.

Espostoa baumannii Knize 1969

Hunt (1989a, 233) commented that Espostoa baumannii is a
naturally occurring hybrid between a species of Espostoa and
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a species of Cleistocactus. Its status remains uncertain. Dis-
tribution: Peru.

Espostoa blossfeldiorum (Werdermann) Buxbaum 1959
Cephalocereus blossfeldiorum Werdermann 1937, Thrixanthocereus

blossfeldiorum (Werdermann) Backeberg 1937, Facheiroa blossfel-
diorum (Werdermann) Buxbaum 1957

Plants usually unbranched but sometimes branching basally,
3-4 m (9.8-13 ft) high. Stems 5-10 cm (2-3.9 in) in diame-
ter. Ribs 18-25. Areoles close set, 5 mm apart, numerous.
Central spines 1-4, brown to nearly black, to 30 mm (1.2 in)
long. Radial spines 20-25, glassy white, 0.5-1 cm (0.2-0.4
in) long. Lateral cephalia extending over 4-8 ribs, with dense
yellowish white wool and numerous strong glassy bristles
4-5 cm (1.6-2 in) long. Flowers slender funnelform, with a
carrion odor, creamy yellow, 6-7 cm (2.4-2.8 in) long, to 5
cm (2 in) in diameter. Fruits dark green, to 3 cm (1.2 in) long
and 2.5 cm (1 in) in diameter. Distribution: northern Peru.

Espostoa Calva F. Ritter 1981

Plants treelike, 4-9 m (13-30 ft) high, branching basally and
to 2 m (6.6 ft) above the ground. Stems erect, green to blue-
green, 6-9 cm (2.4-3.5 in) in diameter. Ribs 19-23, slightly
lobed, 5-7 mm (0.2-0.3 in) high. Areoles dark reddish brown.
Spines 12-18, needle-like, golden yellow, 4-8 mm (to 0.3 in)
long. Lateral cephalia 2-3 m (6.6-9.8 ft) long, covering 6-8
ribs, with yellowish white wool. Flowers, fruits not known.
Distribution: Amazonas, Peru. Espostoa calva is poorly un-
derstood.

Espostoa
blossfeldiorum
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Espostoa calva, photograph by Graham Charles

Espostoa frutescens J. E. Madsen 1989

Plants shrubs, branching basally, without trunks, to 2 m (6.6
ft) high. Stems erect, 0.5-2 m (1.6-6.6 ft) long, 6-10 cm
(2.4-3.9 in) in diameter. Ribs 22-28, low, rounded. Areoles
elliptical, 5-7 mm (0.2-0.3 in) apart, with hairs, spines, and
light brown wool. Spines as many as 40 or more, pale yellow,
needle-like, round, spreading, 4-8 mm (to 0.3 in) long; sin-
gle central spine sometimes present, 10-25 mm (0.4-1 in)
long. Lateral cephalia 20-50 cm (7.9-20 in) long, 5-7 ribs
wide, with light brown wool to 30 mm (1.2 in) long. Flowers
funnelform, white, 4-4.5 cm (1.6-1.8 in) long, 3.5-4 cm
(1.4-1.6 in) in diameter. Fruits top shaped, green, 1.6-2 cm
(0.6-0.8 in) long, 1.5-2.5 cm (0.6-1 in) in diameter. Distri-
bution: Azuay, Ecuador.

Espostoa guentheri (Kupper) Buxbaum 1959
Cephalocereus guentheri Kupper 1931, Vatricania guentheri (Kupper)

Backeberg 1950

Plants shrubby, branching basally, to 2 m (6.6 ft) high. Stems
erect, light green, to 10 cm (3.9 in) in diameter. Ribs about
27, weakly tuberculate. Areoles 1 cm (0.4 in) apart, with short
yellowish white wool. Spines about 15, dark yellow, 0.5-2.2
cm (0.2—0.9 in) long. Lateral cephalia to 50 cm (20 in) long,
with reddish brown to gray wool and many spines 4-6 cm
(1.6-2.4 in) long. Flowers bell shaped to tubular, yellowish
white, 8 cm (3.1 in) long, 2.5-3 cm (1-1.2 in) in diameter;
pericarpels and floral tubes with fine pinkish wool. Fruits
scaly. Distribution: Bolivia.

Espostoa huanucoensis H. Johnson ex F. Ritter 1981

Plants shrubby, branching above the ground, 2-3 m (6.6-9.8
ft) high. Stems diverging, green, 6-10 cm (2.4-3.9 in) in di-
ameter. Ribs 17-25,5—7 mm (0.2—0.3 in) high. Areoles with
yellowish brown felt. Spines 30-40, bright golden yellow,
needle-like, 0.5-1 cm (0.2-0.4 in) long. Lateral cephalia cov-
ering 5-8 ribs, 1-2 m (3.3-6.6 ft) long, with white hairs 5-7
cm (2-2.8 in) long. Flowers white, 5.5-7 cm (2.2-2.8 in)
long. Fruits green or reddish brown, 2-3.5 cm (0.8-1.4 in)
long. Distribution: Huanuco, Peru. Espostoa huanucoensis
may be merely a variant of E. lanata.

Espostoa hylaea F. Ritter 1964

Plants shrubby, branching basally and to midway. Stems
erect, 4-5 cm (1.6-2 in) in diameter. Ribs 21-28,4 mm high.
Areoles elongate, 3-4 mm apart, with wool to 1 cm (0.4 in)
long. Central spine barely distinguishable, sometimes one to
1 cm (0.4 in) long. Radial spines 30-40, yellow to reddish
brown, to 0.5 cm long. Lateral cephalia light brown. Flowers



whitish, 4-5 cm (1.6-2 in) long, 4-6 cm (1.6-2.4 in) in di-
ameter. Distribution: Bagna province, Amazonas, Peru.

Espostoa lanata (Kunth) Britton & Rose 1920
COTTON BALL CACTUS, PERUVIAN OLD MAN, SNOWBALL CACTUS,

SNOWBALL OLD MAN

Cactus lanatus Kunth 1823, Cereus lanatus (Kunth) A. P. de Candolle

1828, Pilocereus lanatus (Kunth) F. A. C. Weber 1898, Cleistocactus

lanatus (Kunth) F. A. C. Weber 1904, Oreocereus lanatus (Kunth)

Britton & Rose 1916

Pilocereus dautwitzii Haage 1873, Cereus dautwitzii (Haage) Orcutt

1902, Espostoa dautwitzii (Haage) Borg 1937

Cereus sericatus Backeberg 1931, C. lanatus subsp. sericatus (Backe-
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berg) Werdermann 1937, Espostoa sericata (Backeberg) Backeberg

1935
Espostoa laticornua Rauh & Backeberg 1957

Espostoa procera Rauh & Backeberg 1957

Plants treelike, branching in upper parts, 1.5-7 m (4.9-23
ft) high with trunks to 1 m (3.3 ft) high and 20 cm (7.9 in) in
diameter. Stems spreading or ascending, to several meters
long, 6-10 cm (2.4-3.9 in) in diameter. Ribs 18-25, low,
rounded, separated by linear furrows, 5-8 mm (0.2-0.3 in)
high. Areoles elliptical, 7-10 mm (0.3-0.4 in) apart, visible
below masses of hairs and spines. Central spine one, not al-
ways present, 2-5 cm (0.8-2 in) long. Radial spines 30-40,

Espostoa guentheri Espostoa hylaea, photograph by Graham Charles



318 Espostoa lanata

Espostoa lanianuligera, photograph by Graham Charles

Espostoa melanostele, also illustrated on page 31

needle-like, reddish or yellowish brown, becoming gray with
age, spreading, 0.3-0.8 cm (to 0.3 in) long. Lateral cephalia
to 1 m (3.3 ft) long, 4-5 ribs wide, with light brown to gray
wool to 3 cm (1.2 in) long. Flowers funnelform, purple to
light purple, 4.5-5.5 cm (1.8-2.2 in) long, 3-3.5 cm (1.2-1.4
in) in diameter. Fruits top shaped, purplish red, to 2.5 cm (1
in) long and in diameter. Distribution: southern Ecuador
and northern Peru. Espostoa lanata is widespread and vari-
able and has received many names. Woolly hairs of the lateral
cephalia have been used for pillow filling in Peru (Chapter 2,
under Other Uses of Cacti).

Espostoa lanianuligera F. Ritter 1981

Plants treelike, branching basally to median heights, 3-5 m
(9.8-16 ft) high. Stems green, 5-11 cm (2-4.3 in) in diame-
ter. Ribs 19-30, slightly notched, 6-9 mm (0.2-0.4 in) high.
Spines 70-90, needle-like, whitish, 0.8-1.2 cm (0.3-0.5 in)
long. Central spines appearing later, 1-2, awl-like, gray, 1-4
cm (0.4-1.6 in) long. Lateral cephalia reddish brown to
orange. Flowers white, 5.5-7 cm (2.2-2.8 in) long. Fruits red
to almost white, 3-4 cm (1.2-1.6 in) long. Distribution: Ca-
jamarca, Peru. Espostoa lanianuligera is very possibly only a
population of E. lanata.

Espostoa melanostele (Vaupel) Borg 1937
Cephalocereus melanostele Vaupel 1913, Binghamia melanostele

(Vaupel) Britton & Rose 1920, Pseudoespostoa melanostele (Vau-
pel) Backeberg 1934

Pilocereus haagei Poselger ex Rumpler 1885, Espostoa haagei (Posel-

ger ex Rumpler) Borg 1937

Plants shrubby, branching basally, to 2 m (6.6 ft) high. Stems
to 10 cm (3.9 in) in diameter. Ribs 18-25. Areoles numer-
ous, close set, with dense white to brownish hairs to 1 cm
(0.4 in) long covering the entire stem. Spines yellow, becom-
ing black. Central spines 1-3,4-10 cm (1.6-3.9 in) long. Ra-
dial spines 40-50, 0.5-1 cm (0.2-0.4 in) long. Lateral cepha-
lia whitish, yellowish, or brown, 50-70 cm (20-28 in) long,
covering to 8 ribs. Flowers bell shaped, white, 5-6 cm (2-2.4
in) long, to 5 cm (2 in) in diameter; pericarpels with tiny
scales; floral tubes with larger, hairy scales. Fruits greenish
white to reddish, to 5 cm (2 in) long and in diameter. Distri-
bution: northern to central Peru.

Espostoa mirabilis F. Ritter 1964

Plants shrubby to treelike. Stems cylindrical, densely covered
with spines, with dense white wool apically, to 9 cm (3.5 in)
in diameter. Central spines needle-like, white with reddish
tips. Radial spines usually bristly, interwoven, becoming
hairlike. Lateral cephalia golden brown to reddish brown.



Flowers white, to 5.5 cm (2.2 in) long. Distribution: middle
Maranon Gorge, Peru.

Espostoa nana F. Ritter 1964
Pseudoespostoa nana (F. Ritter) Backeberg 1966

Plants shrubby, branching basally to 1.5 m (4.9 ft) high.
Stems cylindrical, green, 5-8 cm (2-3.1 in) in diameter. Ribs
16—22, low, blunt. Areoles oval, white to yellow. Spines pale
yellow. Central spine one. Radial spines about 30, needle-like,
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straight, to 8 mm (0.3 in) long. Lateral cephalia white or pale
yellow. Flowers white, 5-6 cm (2-2. A in) long. Fruits bright
green, 2.5—4 cm (1—1.6 in) long. Distribution: Ancash, Peru.

Espostoa ritteri Buining 1960

Plants treelike with several branches, broader than high, to 4
m (13 ft) high. Stems cylindrical, dark green, to 7 cm (2.8 in)
in diameter. Ribs 18-22 with transverse furrows. Areoles
white, with many long white hairs. Central spine one, thin,

Espostoa mirabilis, photograph by Graham Charles

Espostoa nana
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reddish to black, 7-20 mm (0.3-0.8 in) long. Radial spines
about 25, thin, reddish brown to yellow to white. Lateral
cephalia yellowish. Flowers white, to 8 cm (3.1 in) long. Dis-
tribution: valley of the Maranon, Peru.

Espostoa ruficeps F. Ritter 1981

Plants shrubby, branching basally to midheight, 1.5-2.5 m
(4.9-8.2 ft) high. Stems dark green, 7-9 cm (2.8-3.5 in) in di-

ameter. Ribs 16-24, 5-7 mm (0.2-0.3 in) high. Areoles with
reddish brown felt. Spines 40-60, needle-like, reddish yel-
low, 0.7-1 cm (0.3-0.4 in) long. Central spines present later,
1-2, awl shaped, 1-4 cm (0.4-1.6 in) long. Lateral cephalia
covering 5-8 ribs, 1-2 m (3.3-6.6 ft) long, with reddish wool
3-4 cm (1.2-1.6 in) long. Flowers white, 5.5-6 cm (2.2-2.4
in) long. Fruits red, 2.5-3 cm (1-1.2 in) long. Distribution:
Ancash, Peru. Espostoa ruficeps is possibly only a population
of E. lanata.

Espostoa ruficeps,
photograph by

Graham Charles



Espostoa senilis (F. Ritter) N. P. Taylor 1978
Thrixanthocereus senilis F. Ritter 1961
Thrixanthocereus cullmannianus F. Ritter 1961
Thrixanthocereus longispinus F. Ritter 1981

Plants shrubby to treelike, branching basally to about half-
way, 2-4 m (6.6-13 ft) high. Stems slender, columnar, gray-
green, 4-6 cm (1.6-2.4 in) in diameter, completely covered
with long white hairs. Ribs 17-18, slightly tuberculate, 6-8
mm (0.2-0.3 in) high. Areoles crowded, bearing brownish
white wool. Spines more than 60, fine, white, sometimes with
dark tips, to 1 cm (0.4 in) long. Central spines usually ap-
pearing later, 1-3, yellowish brown, stout, to 3 cm (1.2 in)
long. Lateral cephalia covering 6-12 ribs, with brownish
wool. Flowers purple, 4.5-6 cm (1.8-2.4 in) long, 3-4 cm
(1.2-1.6 in) in diameter. Fruits spherical, green, 2 cm (0.8 in)
long and in diameter. Distribution: Ancash, Peru.

Espostoa senilis, photograph by Graham Charles
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Espostoa superba F. Ritter 1960

Plants treelike, branching well above ground level, 4-8 m
(13-26 ft) high with well-formed trunks. Stems cylindrical,
green, 7-11 cm (2.8-4.3 in) in diameter. Ribs as many as 30
or more, blunt, very low. Areoles yellowish, producing many
white hairs. Central spines 2. Radial spines about 3, to 1 cm
(0.4 in) long. Lateral cephalia reddish, to 4 m (13 ft) long.
Flowers whitish, 3.5-4.5 cm (1.4-1.8 in) long. Fruits green-
ish white. Distribution: Jaen, valley of the Maranon, Peru.

Espostoopsis
Espostoopsis (type, Cereus dybowskii = E. dybowskii) was de-
scribed in 1968 by Franz Buxbaum, who believed that the
single species differs sufficiently from either Austrocephalo-
cereus (= Micranthocereus) or Cephalocereus, into which it
had been placed by other researchers. Friedrich Ritter, ap-
parently unaware of Buxbaum's new genus, later in the same
year described Gerocephalus to include C. dybowskii. The
name Espostoopsis is derived from the Greek opsis, resem-
blance, thus Espostoa-like. Buxbaum placed Espostoopsis in
the tribe Trichocereeae, which the International Cactaceae
Systematics Group has followed after considerable debate
and some uncertainty.

Espostoopsis is a low shrub, branching at the base to pro-
duce several erect stems covered by white hairs. The stems
produce lateral cephalia from which arise short, tubular to
bell-shaped, white flowers that are open at night during sum-
mer. Fruits are pale pink and indehiscent.

Espostoopsis Buxbaum 1968
Austrocephalocereus Backeberg 1938, confusing name
Gerocephalus F. Ritter 1968

Subfamily Cactoideae, tribe Trichocereeae.

Espostoopsis dybowskii (Roland-Gosselin) Buxbaum 1968
CABEGA

Cereus dybowskii Roland-Gosselin 1908, Cephalocereus dybowskii
(Roland-Gosselin) Britton & Rose 1920, Austrocephalocereus dy-
bowskii (Roland-Gosselin) Backeberg 1951, Gerocephalus dy-
bowskii (Roland-Gosseiin) F. Ritter 1968, Coleocephalocereus dy-
bowskii (Roland-Gosselin) F. H. Brandt 1981

Plants shrubby, mostly branching basally, producing several
erect, unbranched stems, 2-4 m (6.6-13 ft) high. Stems
cylindrical, to 8 cm (3.1 in) in diameter, with white hairs
completely obscuring them. Ribs 20-28, low. Areoles with
matted yellowish wool and abundant white hairs. Central
spines 2-3, yellow, erect, needle-like, 2-3 cm (0.8-1.2 in)
long. Radial spines numerous, short, fine, hidden in the are-
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olar hairs. Cephalia produced laterally, to 60 cm (24 in) long,
consisting of masses of long white wool. Flowers open at
night, short tubular to bell shaped, white, to 4 cm (1.6 in)
long; pericarpels naked; floral tubes with very small scales,
otherwise naked. Fruits broadly ovoid, nearly naked, pale
pink with white pulp, indehiscent, 2.5 cm (1 in) in diameter;
floral remains persistent and becoming black. Seeds black,
oval to pear shaped, rough, tuberculate. Distribution: north-
ern Bahia, Brazil.

Espostoopsis dybowskii, photograph by Urs Eggli

Eulychnia

Eulychnia is a small genus of mostly candelabra-like cacti re-
stricted to the coastal deserts of Chile and Peru. Eulychnia
breviflora attains remarkable size in this coastal fog zone,
often forming extensive forests. The age of these giants is un-
known, but it is likely they are quite old.

Rudolph Philippi described Eulychnia (type, E. breviflora)
in 1860 with one species. The name is from the Greek eu,
good, and lychnos, lamp, thus a good lampstand. The stems
of cacti have unique idioblastic sclereids, thick-walled cells
that differ in size, shape, or function from those in the sur-
rounding tissue (Nyffeler et al. 1997), and there is little dis-
agreement among researchers that Eulychnia is a distinct
genus within the tribe Notocacteae. Fourteen species have
been described but only five are accepted here. Beat Leuen-
berger and Urs Eggli (2000) have considered some of the tax-
onomic problems of the genus. Flowers are produced during
summer, and they remain open both day and night.

Eulychnia Philippi 1860
Philippicereus Backeberg 1942

Subfamily Cactoideae, tribe Notocacteae. Plants shrubs or tree-
like, freely branching, sometimes with distinct trunks. Stems straight,
ascending or procumbent. Ribs 9-16. Areoles with wool or long hairs.
Spines often stout and long. Flowers borne near the stem tips, small,
bell shaped to funnelform, open during the day and night, white to
pink; pericarpels and very short floral tubes with woolly hairs or bristly
spines and covered with scales. Fruits globose, fleshy, scaly or hairy,
rarely spiny. Seeds broadly oval, dull black or gray, warty. Distribution:
along the coast of northern Chile and southern Peru, rarely reaching
elevations above 1000 m (3300 ft).

Eulychnia acida Philippi 1864

Plants usually treelike, sometimes shrubby, much branched,
1.5-4 m (4.9-13 ft) high, usually with distinct trunks. Stems
usually erect but sometimes nearly prostrate, gray-green,
6-10 cm (2.4-3.9 in) in diameter. Ribs 10-16, low, wide.
Spines needle-like, maroon when young, becoming gray
with age. Central spines 1-2, erect, 10-20 cm (3.9-7.9 in)
long. Radial spines about 12, more or less directed outward.
Flowers borne near the stem tips, white with reddish mid-
veins, 5-7 cm (2-2.8 in) long. Fruits globose, yellowish
green, 5-6 cm (2-2.4 in) in diameter. Distribution: Illapel,
Coquimbo, north toward Vallenar, Atacama, Chile. Some
concern has been expressed among conservationists that ex-
tensive collecting of dead stems of Eulychnia acida for the
construction of rain sticks (Chapter 2, under Other Uses of
Cacti) might hurt populations of the plants. I have observed



that some populations near towns and villages may be
slightly affected but that there does not seem to be a signifi-
cant threat to the species.

Eulychnia breviflora Philippi 1860
COPAO, TUNA DE COPADO

Cereus longispinus Salm-Dyck 1845, Eulychnia longispina (Salm-

Dyck) F. Ritter 1965

Eulychnia procumbens Backeberg 1963, not validly published

Eulychnia aricensis F. Ritter 1964

Eulychnia saint-pieana F. Ritter 1964

Eulychnia barquitensis F. Ritter 1980

Plants treelike, 3-7 m (9.8-23 ft) high, much branched from
below, often with well-developed short trunks. Stems nearly
erect, 8-11 cm (3.1-4.3 in) in diameter, gray or dark green.
Ribs 10-17, somewhat tuberculate, sometimes furrowed be-
tween areoles. Areoles close set, with heavy wool and hairs.
Spines 10-30, often poorly differentiated as centrals and ra-
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dials, brownish, becoming gray with age. Central spines 1-2,
erect, stout, 10-20 cm (3.9-7.9 in) long. Radial spines 10-20,
to 1.8 cm (0.7 in) long, diverging. Flowers white or pale rose,
5-7 cm (2-2.8 in) long; areoles of floral tubes and peri-
carpels without stiff bristles. Fruits globose, fleshy, acid, 5-6
cm (2-2.4 in) in diameter. Distribution: along the coast of
northern Chile.

Eulychnia castanea Philippi 1864
COPAO DE PHILIPPI

Cereus castaneus (Philippi) K. Schumann 1903, Philippicereus casta-

neus (Philippi) Backeberg 1942

Plants shrubby, to 1 m (3.3 ft) high, forming large, dense
clumps to 20 m (66 ft) wide. Stems cylindrical, green, 1-2 m
(3.3-6.6 ft) long, 6-8 cm (2.4-3.1 in) in diameter. Ribs 8-13.
Areoles covered with dark gray felt. Spines yellow to brown,

Eulychnia breviflora, photograph by Urs Eggli

Eulychnia acida, photograph by Urs Eggli; rain sticks made from E.
acida illustrated on page 71

Eulychnia castanea,
photograph by Urs Eggli
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straight. Central spines 1-2, stout, 3-10 cm (1.2-3.9 in) long.
Radial spines 6-10, 0.5-2 cm (0.2-0.8 in) long. Flowers
borne laterally near the stem tips, white, 5-5.5 cm (2-2.2 in)
long; floral tubes and pericarpels with stiff brownish bristles
and brown felt. Fruits globose, yellow, covered with spines.
Distribution: along the coastline from Los Molles north to
Talinay, Coquimbo, Chile.

Eulychnia iquiquensis (K. Schumann) Britton & Rose 1920
Cereus iquiquensis K. Schumann 1904
Eulychnia morromorenoensis F. Ritter 1980

Plants treelike, branching near the base, 2-7 m (6.6-23 ft)
high with short trunks. Stems erect, sometimes branching
above, robust. Ribs 12-15, somewhat tuberculate. Areoles
with short, white wool. Spines 10-20, not differentiated as
centrals and radials, variable, erect, 2-12 cm (0.8-4.7 in)

long. Flowers borne near the stem tips, white, 5.5-6.5 cm
(2.2-2.6 in) long. Fruits globose, 5-6 cm (2-2.4 in) in diam-
eter. Distribution: vicinity of Iquique, Tarapaca, Chile.

Eulychnia ritteri Cullmann 1958

Plants treelike to shrubby, freely branching basally, to 3 m (9.8
ft) high. Stems green, 6-8 cm (2.4-3.1 in) in diameter. Areoles
nearly confluent, broad, with tufted long white wool. Spines
brown to black. Central spines 1-4, stout, pointing down-
ward, 3-6 cm (1.2-2.4 in) long. Radial spines as many as 12,
thin, 1-2 cm (0.4-0.8 in) long. Flowers white to pinkish, to
6-7.5 cm (2.4-3 in) long and 1.5 cm (0.6 in) in diameter; flo-
ral tubes and pericarpels with white wool and green scales.
Fruits globose, greenish orange, to 3 cm (1.2 in) in diameter.
Distribution: along the coast near Chala, Arequipa, Peru.

Eulychnia iquiquensis



Facheiroa
Thanks to a study of Facheiroa by Pierre Braun and Eddie
Esteves Pereira (1987-1989), our knowledge of these cacti is
much greater. They investigated all the taxa and provided
details on the structure of flowers and fruits. Nathaniel Brit-
ton and Joseph Rose described Facheiroa (type, F. publiflora
= F. ulei) in 1920, the name based on the common Brazilian
name for many cacti. The same year, Britton and Rose de-
scribed another genus, Zehntnerella (type, Z. squamulosa = F.
squamosa), the single species of which is now considered to
belong in Facheiroa.

Facheiroa, with three species, is a genus of treelike or
shrubby cacti with cylindrical stems, usually bearing lateral
cephalia. Flowers are short, tubular, have short perianth parts,
and open at night. The pericarpels and floral tubes have
abundant scales and hairs, as do the fruits. Facheiroa is not
commonly cultivated, partly because the species are very
frost sensitive.

Britton & Rose 1920
Zehntnerella Britton & Rose 1920

Subfamily Cactoideae, tribe Trichocereeae. Plants shrubby ortree-

like, much branched, to 5 m (16 ft) high with short trunks. Stems as-

cending, cylindrical. Ribs 12-25, sometimes more, narrow. Spines

present, variable. Fertile zones sometimes differentiated as lateral

cephalia, sunken or on the surface, bristly. Flowers open at night, tu-

bular, with numerous small, imbricate scales; pericarpels and floral

tubes with abundant hairs; perianth parts short; lowermost stamens

partially closing the nectar chamber. Fruits globose, fleshy, green to

brown or purple, indehiscent, semitransparent, with juicy pulp. Dis-

tribution: northeastern Brazil.

Braun and Esteves (1987-1989) recognized two subgenera of Fa-

cheiroa: Facheiroa and Zehntnerella.

Facheiroa cephaliomelana Buining & Brederoo 1975
Facheiroa pilosa F. Ritter 1979
Facheiroa estevesii P. J. Braun 1986, F. cephaliomelana subsp. este-

vesii (P. J. Braun) N. P. Taylor & Zappi 1997
Facheiroa tenebrosa P. J. Braun & Esteves 1988

Plants columnar, branching basally, 1.5-3.8 m (4.9-12.5 ft)
high. Stems green to dark green to gray-green, 4-7 cm (1.6-
2.8 in) in diameter. Ribs 22-27, to 5 mm high and 6 mm (0.2
in) wide, rounded. Areoles almost round, with yellowish
white wool and hairs. Spines fine, straight, yellowish with
brown tips. Central spines 1-3, to 4 cm (1.6 in) long. Radial
spines 9-13, 8-28 mm (0.3-1.1 in) long. Lateral cephalia 75-
100 cm (30-39 in) long, 3 cm (1.2 in) wide, covering as many
as 9 ribs, with yellow to yellowish brown hairs to 8 mm (0.3
in) long. Flowers whitish rose to rose red to pink, to 3.5 cm
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(1.4 in) long and 2.8 cm (1.1 in) in diameter. Fruits violet to
dark rose red to brownish, to 1.5 cm (0.6 in) long and 2.5 cm
(1 in) in diameter, with brownish hairs. Distribution: Bahia,
Brazil.

Two subspecies of Facheiroa cephaliomelana are recog-
nized. Subspecies cephaliomelana tends to be smaller, to 2.5
m (8.2 ft) high with stems 4-5 cm (1.6-2 in) in diameter.
Subspecies estevesii may reach 3.8 m (12.5 ft) in height, is
often candelabra-like, and has stems 5-7 cm (2-2.8 in) in di-
ameter.

Facheiroa squamosa (Gurke) P. J. Braun & Esteves 1989
Cereus squamosus Gurke 1908, Leocereus squamosus (Gurke) Wer-

dermann 1933
Zehntnerella squamulosa Britton & Rose 1920
Zehntnerella chaetacantha F. Ritter 1979, Facheiroa chaetacantha

(F. Ritter) P. J. Braun & Esteves 1989
Zehntnerella polygona F. Ritter 1979, Facheiroa squamosa subsp.

polygona (F. Ritter) P. J. Braun & Esteves 1995

Plants treelike, 2.5-8 m (8.2-26 ft) high, usually forming dis-
tinct trunks. Stems green, 5-7 cm (2-2.8 in) in diameter.
Ribs 17-24, fairly low, crowded. Spines yellowish brown to
gray. Central spines 1-5, 1-3 cm (0.4-1.2 in) long. Radial
spines 8-12, 0.5-1.5 cm (0.2-0.6 in) long. Lateral cephalia
absent. Flowers white to greenish brown, 3-4.5 cm (1.2-1.8
in) long, 1.6-3 cm (0.6-1.2 in) in diameter. Fruits green, to 2
cm (0.8 in) long and in diameter. Distribution: Bahia, Brazil.

Braun and Esteves (1987-1989) recognized two subspecies
of Facheiroa squamosa. Subspecies squamosa has 17-20 ribs

Facheiroa
cephaliomelana subsp.
cephaliomelana,
photograph by Urs Eggli
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Facheiroa squamosa,
photograph by Urs Eggli

and flowers 3-4 cm (1.2-1.6 in) long. Subspecies polygona
has 20-24 ribs and larger flowers.

Facheiroa ulei (Gurke) Werdermann 1933
Cephalocereus ulei Gurke 1908, Espostoa ulei (Gurke) Buxbaum 1959

Facheiroa publiflora Britton & Rose 1920

Plants shrubby, to 5 m (16 ft) high with as many as 40
branches. Stems dark green to gray-green, 5-7 cm (2-2.8 in)
in diameter. Ribs 15-20, 6-8 mm (0.2-0.3 in) high. Spines
reddish brown. Central spines 2-4,1-3 cm (0.4-1.2 in) long.
Radial spines 10-15, 1-1.5 cm (0.4-0.6 in) long. Lateral
cephalia to 20 cm (7.9 in) or more long, 2-4 cm (0.8-1.6 in)
wide, with reddish brown hairs to 0.5 cm long. Flowers
white, 3-4.5 cm (1.2-1.8 in) long, 1.7-2.8 cm (0.7-1.1 in) in
diameter. Fruits greenish, to 6 cm (2.4 in) long, 3-4 cm
(1.2-1.6 in) in diameter. Distribution: Bahia, Brazil.

Ferocactus
The barrel cacti of the North American deserts have long in-
terested both botanists and hobbyists, and they are an im-
portant component of the vegetation in the areas in which
they occur. William Houston is reported to have collected
the first species of Ferocactus early in the eighteenth century
(Britton and Rose 1919-1923, 3: 123). The plant was men-
tioned by Philip Miller in the seventh edition of his Garden-
ers Dictionary in 1759, then described in 1768 as Cactus recur-
vus in the eighth edition. Confusion arose almost imme-
diately, for Carl Linnaeus based C. nobilis on Miller's de-

scription and published that name in the second part of
Mantissa Plantarum in 1771. Nathaniel Britton and Joseph
Rose thought that Linnaeus's name preceded Miller's when
they established Ferocactus in 1922, choosing the later-
named C. nobilis as type. Unfortunately, as Nigel Taylor
(1984) pointed out, although C. recurvus is the oldest name,
no type specimen exists and the description is unclear. He
believes the best solution is to consider C. recurvus a syno-
nym of F. latispinus var. spiralis, and the type of the genus as
F. wislizeni.

Britton and Rose transferred many of the barrel cacti pre-
viously in Echinocactus to Ferocactus, the name based on the
Latin ferox, wild or fierce, thus fierce cactus, referring to the
spiny character of the plants. They included 30 species in the
genus, and from that time there has been debate as to the
natural limits of Ferocactus. The most thorough analysis of
Ferocactus was by George Lindsay in his doctoral disserta-
tion of 1955; it and subsequent material were finally pub-
lished in 1996. Two other important contributions have been
made by Nigel Taylor (1984) and Hugo Cota and Robert
Wallace (1997). Ferocactus differs from the closely related
Echinocactus in having stem tips that are not densely woolly.
The relationship of Stenocactus to Ferocactus has also been
debated; Arthur Gibson (1992, 67) suggested that Ferocac-
tus might also be closely related to the North American col-
umnar cacti. The research by Cota and Wallace, however,
using DNA sequencing, has shown that Ferocactus is not
closely related to the columnar cacti. The relationship to
Echinocactus, however, is far less clear, and Cota and Wal-
lace's conclusion is that both Ferocactus and Echinocactus
evolved from an Echinocactus-like ancestor. Some realign-
ment of species in the two genera was necessary and is re-
flected in the treatments of them here.

Ferocactus comprises 29 species of globose to cylindrical
cacti, sometimes branched, producing radially symmetrical,
bee-pollinated flowers that bear delta-shaped to rounded
scales and that have the stamens separated from the perianth
parts by a ring of hairs. Most also have reduced glandlike
spines in the upper part of the areole. The cacti flower dur-
ing the day in spring and summer.

Ferocactus Britton & Rose 1922
BARREL CACTUS, BIZNAGA

Bisnaga Orcutt 1926

Subfamily Cactoideae, tribe Cacteae. Plants solitary or branched,

often becoming large. Stems depressed globose to globose to cylin-

drical. Ribs few to many, often large and prominent. Areoles usually

large, bearing flowers only when young, with nectar-secreting glands.

Spines variable, usually heavy, sometimes hooked. Flowers borne

near the stem tips, solitary, both female and male organs present, ra-



dially symmetrical, short funnelform,funnelform, or bell shaped, with

conspicuous scales; areoles of pericarpels and floral tubes naked;

perianth parts and stamens separated by a ring of hairs. Fruits glo-

bose to oblong, thick walled, dry or juicy at maturity, dehiscing by

basal pores or irregular slits. Seeds oval, shiny blackish brown, flat to

slightly concave to somewhat pitted, 1.4-2.4 mm long. Distribution:

arid and semiarid regions of the southwestern United States and

northern and central Mexico, particularly well represented on the pen-

insula of Baja California.

Ferocactus is often divided into section Ferocactus, with dry fruits

dehiscing basally, and section Bisnaga, with juicy and indehiscent or

irregularly dehiscent fruits.

Ferocactus alamosanus (Britton & Rose) Britton & Rose
1922

Echinocactus alamosanus Britton & Rose 1913
Ferocactus alamosanus var. platygonus G. E. Lindsay 1942
Ferocactus reppenhagenii G. Linger 1974, F. alamosanus subsp. rep-

penhagenii (G. Unger) N. P.Taylor 1998

Plants usually solitary, sometimes branched. Stems de-
pressed globose, to 1 m (3.3 ft) high and 30 cm (12 in) or
more in diameter, sometimes with the spines intermeshed
and mostly obscuring the stems. Ribs 12-20, narrow, acute
or obtuse or rounded. Spines needle-like, yellow. Central
spine one, angled, somewhat flattened laterally, erect, to 6 cm
(2.4 in) long. Radial spines usually 8, more or less divergent,
3-4 cm (1.2—1.6 in) long. Flowers funnelform, greenish yel-
low, to 4.5 cm (1.8 in) long and 3.5 cm (1.4 in) in diameter.
Fruits ovoid, yellow, to 4 cm (1.6 in) long, dehiscing by basal
pores. Distribution: Sonora, northwestern Mexico, and Mi-
choacan, Oaxaca, and Colima, southwestern Mexico.

Two subspecies of Ferocactus alamosanus are recognized.
Subspecies alamosanus has about 20 acute ribs, stems densely
covered by spines, and grows only to about 30 cm (12 in)
high; it occurs only in an area east of Alamos, Sonora. Sub-
species reppenhagenii has 12-18 rounded ribs with confluent
areoles and grows to 80 cm (31 in) or more high; it occurs in
Michoacan, Oaxaca, and Colima.

Ferocactus chrysacanthus (Orcutt) Britton & Rose 1922
Echinocactus chrysacanthus Orcutt 1899
Ferocactus fordii var. grandiflorus G. E. Lindsay 1955, F. chrysacanthus

subsp. grandiflorus (G. E. Lindsay) N. P. Taylor 1998

Plants solitary, only occasionally branching, to 1 m (3.3 ft)
high and 30 cm (12 in) in diameter. Ribs about 21, tubercu-
late. Spines white, yellow, or red, sometimes gray. Central
spines about 10, flattened, ringed, somewhat twisted, one
sometimes curved or hooked, to 5 cm (2 in) long. Radial
spines 4-12 or more, usually white, radiating, sometimes
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bristle-like but usually needle-like. Flowers bell shaped, red
or yellow or orange, to 4.5 cm (1.8 in) long and 4 cm (1.6 in)
in diameter. Fruits fleshy, yellow, to 3 cm (1.2 in) long, dehis-
cing by basal pores. Distribution: west coast of Baja Califor-
nia Sur and on Cedros and San Benito Islands, Baja Califor-
nia, Mexico.

Two subspecies of Ferocactus chrysacanthus are recog-
nized. Subspecies chrysacanthus occurs only on Cedros and
San Benito Islands and has yellow or orange flowers. Sub-
species grandiflorus occurs along the western coast of Baja
California Sur and has red or orange flowers.

Ferocactus cylindraceus (Engelmann) Orcutt 1926
BIZNAGA, CALIFORNIA BARREL CACTUS, CLIFF BARREL CACTUS,

COMPASS BARREL CACTUS, COMPASS CACTUS, DESERT BARREL

CACTUS, GOLDEN-SPINED BARREL CACTUS, LE CONTE BARREL CACTUS,

SPINY BARREL CACTUS

Echinocactus viridescens [var.] cylindraceus Engelmann 1852, E.

cylindraceus (Engelmann) Engelmann 1856

Echinocactus acanthodes Lemaire 1839, rejected name (see Taylor
1979b); Ferocactus acanthodes (Lemaire) Britton & Rose 1922,
rejected name

Echinocactus lecontei Engelmann 1856, Ferocactus lecontei (Engel-
mann) Britton & Rose 1922, F, acanthodes var. lecontei (Engel-
mann) G. E. Lindsay 1955, F, cylindraceus var. lecontei (Engelmann)
Bravo 1980, F. cylindraceus subsp. lecontei (Engelmann) N. P. Tay-
lor 1998

Ferocactus rostii Britton & Rose 1922, F. acanthodes var. rost/7 (Britton
& Rose) W. T. Marshall & Bock 1941

Echinocactus hertrichii Weinberg 1929

Ferocactus tortulispinus H. E. Gates 1933, F. acanthodes var. tor-

tulispinus (H. E. Gates) G. E. Lindsay 1955, F. cylindraceus var. tor-

tulispinus (H. E. Gates) Bravo 1980, F. cylindraceus subsp. tor-
tulispinus (H. E. Gates) N. P. Taylor 1998

Plants solitary, rarely branching. Stems globose to cylindri-
cal, to 3 m (9.8 ft) high and 50 cm (20 in) in diameter. Ribs
20-30, usually tuberculate, sometimes undulate, with trans-
verse creases. Spines variable, white, red, yellow, or brown,
somewhat flexible. Central spines 4-7, some round in cross
section but others flattened, sometimes curved or hooked,
5-15 cm (2-5.9 in) long. Radial spines 15-25, hairlike to
stout, often intergrading with centrals. Flowers funnelform,
yellow but sometimes tinged with red, 3—6 cm (1.2-2.4 in)
long, 4-6 cm (1.6-2.4 in) in diameter. Fruits globose, yel-
low, to 3 cm (1.2 in) long, fleshy, dehiscing by basal pores.
Distribution: southern California, Nevada, Utah, and Ari-
zona, and Baja California and Sonora, Mexico.

Three subspecies of Ferocactus cylindraceus are recog-
nized. Subspecies cylindraceus may grow to 3 m (9.8 ft) high,
has twisted yellow, red, or brown central spines, and 15-25
radials; it occurs in southern California, southwestern Ari-
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zona, northern Baja California, and northwestern Sonora.
Subspecies lecontei has untwisted central spines that are
never hooked and are often closely pressed to the stem; it oc-
curs in southern Nevada, southwestern Utah, southern Cali-
fornia, and much of Arizona. Subspecies tortulispinus has
much shorter stems, often with flattened stem tips, and very
twisted gray spines; it is restricted to northern Baja Cali-
fornia.

Ferocactus diguetii (F. A. C. Weber) Britton & Rose 1922
Echinocactus diguetii F. A. C. Weber 1898
Ferocactus diguetii var.carmenensis G. E. Lindsay 1955

Plants solitary, massive, columnar, to 4 m (13 ft) high and 60
cm (24 in) in diameter. Ribs 25-35, to 3 cm (1.2 in) high, be-
coming sinuate with age. Spines 4-8, clear yellow to reddish
brown, not differentiated as centrals and radials, to 5 cm (2
in) long. Flowers funnelform, red, 4 cm (1.6 in) long and in
diameter. Fruits to 3 cm (1.2 in) long, dehiscing by basal
pores. Distribution: islands in the Gulf of California, Mexico.

Two varieties of Ferocactus diguetii are recognized. Variety
diguetii has massive cylindrical stems to 4 m (13 ft) high and
60 cm (24 in) in diameter; it occurs on several islands off the
east coast of Baja California Sur. Variety carmenensis has
stems that are globose to cylindrical, only 1 m (3.3 ft) high
and 40 cm (16 in) in diameter; it is rare and occurs only on
Carmen Island.

Ferocactus eastwoodiae (L.. D. Benson) L. D. Benson 1982
Ferocactus acanthodes var. eastwoodiae L D. Benson 1969, F. cylin-

draceus var. eastwoodiae (L. D. Benson) N. P. Taylor 1984

Plants solitary, short to tall cylindrical, to 3 m (9.8 ft) high
and 30 cm (12 in) in diameter. Ribs 18-27 with poorly de-
veloped tubercles. Spines dense, partly obscuring the stems,
yellowish to straw colored. Central spines usually 4, forming
a cross, upper and lower ones broader and thicker, lower one
slightly curved, 7.5-8 cm (3-3.1 in) long. Radial spines 12-
14, slightly flattened, flexible, curving irregularly, mostly
ribbed, 3.5-6 cm (1.4-2.4 in) long. Flowers yellow with red-
dish tint, 3-6 cm (1.2-2.4 in) long and in diameter. Fruits
yellow, fleshy, 3-4 cm (1.2-1.6 in) long, 1.5-2 cm (0.6-0.8
in) in diameter. Distribution: restricted to central Arizona
and the Grand Canyon. Ferocactus eastwoodiae is closely re-
lated to F. cylindraceus.

Ferocactus echidne (A. P. de Candolle) Britton & Rose 1922
Echinocactus echidne A. P. de Candolle 1834
Echinocactus victoriensis Rose 1909, Ferocactus echidne var. victo-

riensis (Rose) G. E. Lindsay 1955, F. victoriensis (Rose) Backeberg
1961

Echinocactus rafaelensis J. A. Purpus 1912, Ferocactus rafaelensis
(J.A. Purpus) Borg 1937

Ferocactus rhodanthus Fritz Schwarz 1979

Plants solitary or many-stemmed, flattened globose to cylin-
drical, dull to gray-green, to 35 cm (14 in) or more high and
20 cm (7.9 in) or more in diameter. Ribs about 13, acute, not
clearly tuberculate. Spines amber, needle-like, smooth, thin.
Central spine one, erect, to 5 cm (2 in) long. Radial spines
7-9, radiating, shorter than the central. Flowers borne at the
center of the stems, funnelform, yellow, 2-4.5 cm (0.8-1.8
in) long, 3-3.5 cm (1.2-1.4 in) in diameter. Fruits globose to
ovoid, light green to white and tinged pink, or red, fleshy, to
2 cm (0.8 in) long, not dehiscing by basal pores. Distribu-
tion: central Mexico in Hidalgo, San Luis Potosi, Queretaro,
Tamaulipas, and Guanajuato.

Two varieties of Ferocactus echidne are recognized. Variety
echidne has flattened globose stems and central spines less
than 4.5 cm (1.8 in) long; it occurs throughout the range of
the species. Variety victoriensis has more cylindrical stems

Ferocactus cylindraceus subsp. cylindraceus, also illustrated on page 21

Ferocactus echidne var. echidne
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with central spines longer than 4.5 cm (1.8 in); it occurs only
in the vicinity of Ciudad Victoria, Tamaulipas.

Ferocactus emoryi (Engelmann) Orcutt 1926
COVILlE'S BARREL CACTUS, EMORY'S BARREL CACTUS,
TRAVELER'S FRIEND
Echinocactus emoryi Engelmann 1856

Echinocactus emoryi [var.] rectispinus Engelmann 1896, Ferocactus

rectispinus (Engelmann) Britton & Rose 1922, F. emoryi var. rectispi-

nus (Engelmann) N. P. Taylor 1984, F. emoryi subsp. rectispinus
(Engelmann) N. P. Taylor 1998

Ferocactus covillei Britton & Rose 1922

Plants solitary, globose to cylindrical, light to glaucous green,
to 2.5 m (8.2 ft) high and 1 m (3.3 ft) in diameter. Ribs 15-
30, sometimes more, with distinct tubercles when young.
Spines whitish to reddish. Central spine one, very stout, flat-
tened, straight, curved, or hooked, 4-10 cm (1.6-3.9 in)
long. Radial spines 7-9, to 6 cm (2.4 in) long. Flowers broadly
funnelform, mahogany, red, red tinged with yellow, or yel-
low, to 7.5 cm (3 in) long, 5-7 cm (2-2.8 in) in diameter.
Fruits obovoid to oblong, to 5 cm (2 in) long, not dehiscing
by basal pores. Distribution: southern central Arizona, and
Sonora, Sinaloa, and Baja California Sur, Mexico.

Ferocactus emoryi is used medicinally by the Seri, and
spines have been used in making face paint (Chapter 2,
under Cacti as Medicine, and Cacti as a Source of Dyes). Two
subspecies of F. emoryi are recognized. Subspecies emoryi
has stems to 2.5 m (8.2 ft) high and 1 m (3.3 ft) in diameter,
with 30 or more ribs; it occurs in southwestern Arizona,
south into Sonora and northern Sinaloa. Subspecies rectispi-
nus has much smaller stems, usually no more than 1.5m (4.9
ft) high and 45 cm (18 in) in diameter, and usually about 21
ribs; it occurs only in northern Baja California Sur.

Ferocactus flavovirens (Scheidweiler) Britton & Rose 1922
Echinocactus flavovirens Scheidweiler 1841, Bisnaga flavovirens

(Scheidweiler) Orcutt 1926

Plants many-stemmed, often forming mounds to 1 m (3.3
ft) high and more than 2 m (6.6 ft) wide. Stems globose to
cylindrical, light or dull green, 30-40 cm (12-16 in) high, to
20 cm (7.9 in) in diameter. Ribs 13, acute, with widely spaced
areoles. Spines light brown to gray, needle-like. Central spines
4-6, radiating, to 8 cm (3.1 in) long, lowermost one longest
and pointing downward. Radial spines 12-20, radiating,
upper ones sometimes lighter colored and bristle-like. Flow-
ers borne on young areoles in the center of the stems, fun-
nelform, yellow to yellowish red, to 3 cm (1.2 in) long and 2.5
cm (1 in) in diameter. Fruits elliptical, red, to 2.8 cm (1.1 in)
long, completely covered with long, brown, ciliate scales with

bristle-like tips. Distribution: southeastern Puebla and north-
ern Oaxaca, Mexico.

Ferocactus fordii (Orcutt) Britton & Rose 1922
Echinocactus fordii Orcutt 1922

Plants usually solitary, depressed globose to short cylindrical,
to 50 cm (20 in) high and 25 cm (9.8 in) in diameter. Ribs
about 21, tuberculate. Spines gray. Central spines 4, forming
a cross, with bands, flattened or angled, to 5 cm (2 in) long,
upper 3 ascending and straight, lower one descending and
curved or hooked at the tip. Radial spines about 17, upper 2
erect and stout, others radiating. Flowers funnelform, rose
purple to pink, to 3 cm (1.2 in) long and in diameter. Fruits
oval, pink to yellow. Distribution: a very restricted coastal
zone in western Baja California, Mexico. Ferocactus fordii was
extensively studied by a research group financed by CITES. It
is severely threatened because of habitat destruction but is
not yet listed in Appendix I of CITES.

Ferocactus emoryi subsp. emoryi

Ferocactus fordii
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Ferocactus glaucescens (A. P. de Candolle) Britton & Rose
1922

Echinocactus glaucescens A. P. de Candolle 1829, Bisnaga glauces-

cens (A. P. de Candolle) Orcutt 1926

Echinocactus pfeifferi Zuccarini 1837, Ferocactus pfeifferi (Zuccarini)

Backeberg 1961

Plants solitary or many-stemmed. Stems globose with flat-
tened or slightly depressed tops, distinctly glaucous, to 45 cm

Ferocactus glaucescens

Ferocactus gracilis
subsp. coloratus

(18 in) or more high and 50 cm (20 in) in diameter. Ribs
12-17, acute, not tuberculate, with elongate areoles that often
interconnect. Spines awl shaped, yellow, to 3.5 cm (1.4 in)
long, not easily distinguishable as centrals and radials. Cen-
tral spine one. Radial spines 6-7, sometimes fewer. Flowers
bell shaped, yellow, to 4.5 cm (1.8 in) long, 2.5-3.5 cm (1-1.4
in) in diameter. Fruits globose, fleshy, whitish or yellowish,
tinged with red, to 2.5 cm (1 in) long, covered with yellowish
ciliate scales. Distribution: Hidalgo, Mexico.

Ferocactus gracilis H. E. Gates 1933
BIZNAGA COLORADA, FIRE BARREL CACTUS

Ferocactus coloratus H. E. Gates 1933, F. gracilis var. coloratus (H. E.

Gates) G. E. Lindsay 1955, F. gracilis subsp. coloratus (H. E. Gates)

N.P Taylor 1998

Ferocactus viscainensis H. E. Gates 1933, F. peninsulae var. viscainen-

sis (H. E. Gates) G. E. Lindsay 1955

Ferocactus gatesii G. E. Lindsay 1955, F. gracilis subsp.gatesii

(G.E. Lindsay) N.P. Taylor 1998

Plants solitary, globose to cylindrical, deep green, to 1.5 m
(4.9 ft) high and 30 cm (12 in) in diameter. Ribs 16-24,
slightly tuberculate. Spines in two series. Central spines 7-13,
red with yellow tips, the largest to 7 cm (2.8 in), banded, the
main 4 forming a cross, upper and lower ones flattened. Ra-
dial spines 8-12, white, to 6 cm (2.4 in) long, sometimes
twisted, upper and lower ones stout. Flowers funnelform,
red, to 4 cm (1.6 in) long and 3.5 cm (1.4 in) in diameter.
Fruits oblong, yellow, about 2.5 cm (1 in) long, not dehiscing
by basal pores. Distribution: Baja California, Mexico.

Three subspecies of Ferocactus gracilis are recognized.
Subspecies gracilis often exceeds 1 m (3.3 ft) in height and
has central spines less than 5 mm wide; it occurs in northern
central Baja California. Subspecies coloratus rarely reaches 1
m (3.3 ft) in height but the widest central spines often ex-
ceed 5 mm; it occurs in an area to the south of and slightly
overlapping that of subspecies gracilis. Subspecies gatesii may
reach 1.5m (4.9 ft) in height, and the central spines are curved
but not hooked and only 3 mm wide; it occurs only on the
islets and islands in the mouth of Bahia de Los Angeles.

Ferocactus haematacanthus (Salm-Dyck) Bravo ex
Backeberg & F. M. Knuth 1935

Echinocactus electracanthus [var.] haematacanthus Salm-Dyck 1850,

E. haematacanthus (Salm-Dyck) Monville ex F. A. C. Weber 1896,

Bisnaga haematacantha (Salm-Dyck) Doweld 1999

Plants solitary, globose to cylindrical, green, glaucous when
young, 30-120 cm (12-47 in) high, 26-36 cm (10-14 in) in
diameter. Ribs 13-27 with confluent areoles when mature.
Spines blood-red. Central spines 4,4-8 cm (1.6-3.1 in) long.
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Radial spines 6-7, 2.5-3.5 cm (1-1.4 in) long. Flowers fun-
nelform, purplish pink to rose purple, 6-7 cm (2.4-2.8 in)
long and in diameter. Fruits ovoid, deep purple, 2-3.5 cm
(0.8-1.4 in) long. Distribution: along the borders of Puebla
and Veracruz, Mexico, at elevations above 2200 m (7200 ft).

Ferocactus hamatacanthus (Muehlenpfordt) Britton &
Rose 1922

BIZNAGA DE TUNA, MEXICAN FRUIT CACTUS, TEXAS BARREL CACTUS,
TURK'S-HEAD BARREL CACTUS, TURK'S-HEAD CACTUS, viZNAGA,
VIZNAGA BARREL CACTUS
Echinocactus hamatacanthus Muehlenpfordt 1846, Bisnaga hamata-

cantha (Muehlenpfordt) Orcutt 1926, Hamatocactus hamatacan-

thus (Muehlenpfordt) F. M. Knuth 1935
Echinocactus longihamatus Pfeiffer 1848

Echinocactus sinuatus A. Dietrich 1851, Hamatocactus sinuatus

(A. Dietrich) Orcutt 1926, Ferocactus hamatacanthus var. sinuatus
(A. Dietrich) L. D. Benson 1969, F. hamatacanthus subsp. sinuatus
(A. Dietrich) N. P. Taylor 1998, Bisnaga hamatacantha subsp. sinu-
ata (A Dietrich) Doweld 1999

Echinocactus longihamatus var. crassispinus Engelmann 1856, Fero-
cactus hamatacanthus var. crassispinus (Engelmann) L D. Benson
1974

Plants usually solitary, globose to cylindrical, to 60 cm (24
in) high and 30 cm (12 in) in diameter. Ribs 12-17, narrow to
rounded, tuberculate. Spines brownish red. Central spines
4-8, round to flattened in cross section, curved backward to
hooked at the tip, stiff, sometimes twisted, to 8 cm (3.1 in)
long. Radial spines 8-20, more or less straight, 1.5-8 cm
(0.6-3.1 in) long. Flowers funnelform with well-developed
floral tubes, entirely yellow or yellow with red throats, 6-10
cm (2.4-3.9 in) long, 6.5-7.5 cm (2.6-3 in) in diameter.
Fruits ovoid to oblong, green to pinkish red to red, 2.5-5 cm
(1-2 in) long. Distribution: New Mexico, Texas, and through-
out northern Mexico, mainly in the Chihuahuan Desert.

Buds, called cabuches, of Ferocactus hamatacanthus are
commercially harvested and canned (Chapter 2, under Cacti
as Food). Two subspecies of F. hamatacanthus are recog-
nized. Subspecies hamatacanthus has stems to 60 cm (24 in)
high, rounded but not compressed ribs that are strongly tu-
berculate, 4-8 central spines, and flowers that are yellow with
red throats; it occurs in southeastern New Mexico, western
and southern Texas, and throughout much of northern
Mexico. Subspecies sinuatus has stems to only 30 cm (12 in)
high, compressed and acute ribs, only 4 central spines, and
completely yellow flowers; it occurs only in the plain of the
Rio Grande in southeastern Texas and neighboring Mexico.

Ferocactus herrerae J. G. Ortega 1927
Ferocactus wislizeni var. herrerae (J. G. Ortega) N. P. Taylor 1984

Plants solitary, globose to cylindrical, to 2 m (6.6 ft) high and
45 cm (18 in) in diameter. Ribs 13, acute, deep, spiraling,
strongly tuberculate at first, later less so. Spines variable with
age. Central spines 6, gray, ribbed, angled or hooked at the
tip, to 10 cm (3.9 in) long and 5 mm wide. Radial spines sev-
eral, white, twisted, radiating. Flowers funnelform, yellow
with red midveins, to 6 cm (2.4 in) long and in diameter.
Fruits oblong, fleshy, greenish yellow, 4-6 cm (1.6-2.4 in)
long, 2.5-3 cm (1-1.2 in) in diameter, dehiscing basally. Dis-
tribution: Sinaloa, Sonora, and Durango, Mexico. Ferocac-
tus herrerae is closely related to F. wislizeni.

Ferocactus histrix (A. P. de Candolle) G. E. Lindsay 1955
Echinocactus histrix A. P. de Candolle 1829, Bisnaga histrix (A. P. de

Candolle) Doweld 1999
Ferocactus melocactiformis Britton & Rose 1922

Plants usually solitary, depressed globose to short cylindrical,
to 1.1 m (3.6 ft) high but often less, to 80 cm (31 in) in di-
ameter, with large, depressed, woolly stem tips. Ribs 20-40 or

Ferocactus hamatacanthus subsp. hamatacanthus Ferocactus herrerae
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more with areoles almost confluent. Spines stout, yellow, be-
coming brown with age. Central spines 1-4, erect, straight
or slightly curved, with bands, sometimes flattened or angu-
lar in cross section, to 9 cm (3.5 in) long. Radial spines 6-9,
radiating, slightly curved, round in cross section, to 8 cm (3.1
in) long. Flowers bell shaped, yellow, 2-3.5 cm (0.8-1.4 in)
long, 2.5-3.5 cm (1-1.4 in) in diameter. Fruits fleshy, 2-3 cm
(0.8-1.2 in) long, often bursting apically to release seeds in
liquid. Distribution: central Mexico, from Durango south
into Hidalgo. The buds, called cabuches, the fruits, borra-
chitos and other names, and the fleshy parenchyma, acitron
or duke de biznaga, of Ferocactus histrix are harvested and
used in various ways (Chapter 2, under Cacti as Food).

Ferocactus johnstonianus Britton & Rose 1923

Plants solitary, globose to short cylindrical, to more than 1 m
(3.3 ft) high and 35 cm (14 in) in diameter. Ribs 24-31,
somewhat tuberculate. Spines 22-25, golden yellow, becom-
ing brown with age, not differentiated as centrals and radials,
awl shaped, slightly curved outward, to 6 cm (2.4 in) long.
Flowers funnelform, yellow, to 5 cm (2 in) long and 3.5 cm
(1.4 in) in diameter. Fruits to 3 cm (1.2 in) long, sometimes
dehiscing by basal pores. Distribution: Angel de la Guarda
Island, Gulf of California, Mexico. Ferocactus johnstonianus
may be merely a population of F. cylindraceus; morphologi-
cally it connects F. cylindraceus with F. wislizeni.

Ferocactus latisptnus (Haworth) Britton & Rose 1922
POCHAS (referring to the fruits)
Cactus latispinus Haworth 1824, Bisnaga recurva subsp. latispina

(Haworth) Doweld 1999

Cactus recurvus P. Miller 1768, rejected name; Ferocactus recurvus

(P. Miller) Borg 1937; Bisnaga recurva (P. Miller) Doweld 1999, not

validly published

Cactus nobilis Linnaeus 1771, rejected name

Echinocactus spiralis Karwinsky ex Pfeiffer 1837, Ferocactus latispinus

var. spiralis (Karwinsky ex Pfeiffer) N. P. Taylor 1984, F. latispinus

subsp.spiralis (Karwinsky ex Pfeiffer) N. P. Taylor 1998

Echinocactus cornigerus A. P. de Candolle 1838, Bisnaga cornigera

(A. P. de Candolle) Orcutt 1926

Ferocactus nobilis Britton & Rose 1922

Ferocactus recurvus var. greenwoodii Glass 1968, F. latispinus var.

greenwoodii (Glass) N. P. Taylor 1984

Plants solitary, depressed globose to flattened, light green, to
30 cm (12 in) high and 40 cm (16 in) in diameter. Ribs about
21, acute, tuberculate. Spines reddish to yellowish to whitish.
Central spines 4, upper 3 straight, flattened, banded, ascend-
ing, to 4 cm (1.6 in) long and 4 mm wide, lower one curved
or hooked at the tip, flattened, banded, to 5 cm (2 in) long
and 9 mm (0.4 in) wide. Radial spines 5-15, radiating, straight
or slightly curved, most banded, some flattened. Flowers fun-
nelform, purplish pink or yellow, with densely imbricate, cil-
iate bracts, to 4 cm (1.6 in) long and in diameter. Fruits
ovoid, to 2.5 cm (1 in) long, covered with scales. Distribu-
tion: central Mexico.

Two subspecies of Ferocactus latispinus are recognized.
Subspecies latispinus typically has 9-15 radial spines that
vary from stout and dark to fine and white; it is the most
widespread, occurring in southeastern Durango, Zacatecas,
Aguascalientes, western San Luis Potosi, eastern Jalisco, Gua-
najuato, Queretaro, Hidalgo, Puebla, and Mexico. Subspecies
spiralis has 5—7 stout radial spines; it is found only in south-
ern Puebla and southern Oaxaca.

Ferocactus lindsayi Bravo 1966

Plants solitary, globose to short cylindrical, gray to glaucous
green, to 60 cm (24 in) high and 40 cm (16 in) in diameter.
Ribs 13-18. Spines gray, banded. Central spine one, straight,

Ferocactus histrix Ferocactus latispinus subsp. latispinus



round in cross section, to 4.5 cm (1.8 in) long. Radial spines
5-6, straight or somewhat curved, 2.5-3 cm (1-1.2 in) long.
Flowers bell shaped, yellow, to 5 cm (2 in) long, 3-4 cm (1.2-
1.6 in) in diameter. Fruits ovoid, purple, 1.5 cm (0.6 in) long
and in diameter. Distribution: plain of the Rio Balsas, Mi-
choacan, Mexico. Ferocactus lindsayi is not well known.

Ferocactus macrodiscus (Martius) Britton & Rose 1922
VIZNAGA CABALLONA

Echinocactus macrodiscus Martius 1832, Bisnaga macmdisca (Mar-
tius) Doweld 1999

Ferocactus macrodiscus var. septentrionalis J. Meyran 1987, F. macro-
discus subsp. septentrionalis (J. Meyran) N. P. Taylor 1998, Bis-
naga macmdisca subsp. septentrionalis (J. Meyran) Doweld 1999

Plants solitary, disk shaped, blue-green, usually flat and set
well into the soil, to 10 cm (3.9 in) high, 30-40 cm (12-16 in)
in diameter. Taproots strong. Ribs 13-35, acute, usually tu-
berculate, notched, flattened and thick under the widely sep-
arated areoles. Spines red or yellow, curved against the plant
body, banded. Central spines 4, somewhat flattened, forming
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a cross, to 3.5 cm (1.4 in) long. Radial spines 6-8, mostly
round in cross section, curved backward, 2-3 cm (0.8—1.2
in) long. Flowers bell shaped, purplish pink with white mar-
gins, 3-4 cm (1.2-1.6 in) long and in diameter. Fruits irreg-
ularly globose, magenta, to 4 cm (1.6 in) long. Distribution:
central Mexican highlands in San Luis Potosi, Queretaro,
Guanajuato, Puebla, and Oaxaca.

Two subspecies of Ferocactus macrodiscus are recognized.
Subspecies macrodiscus is blue-green, has areoles 5-8 mm
(0.2-0.3 in) long, and curved, reddish or yellow spines; it is
widely distributed throughout the range of the species. Sub-
species septentrionalis is greenish yellow, has areoles 12—25
mm (0.5-1 in) long, and strong straight spines; it occurs only
in Guanajuato.

Ferocactus peninsulae (F. A. C. Weber) Britton & Rose 1922
Echinocactus peninsulae F. A. C. Weber 1895
Ferocactus horridus Britton & Rose 1922

Plants solitary, ovoid to club shaped to tapering toward the
tip from the base, dark blue-green, usually about 70 cm (28
in) high but sometimes as high as 2.5 m (8.2 ft), to 40 cm (16
in) in diameter. Ribs 12-20, deep, prominent. Spines grayish
red with yellowish tips, to whitish. Central spines 4, forming
a cross, banded, straight, 4-15 cm (1.6-5.9 in) long, lower-
most one flattened and hooked. Radial spines 6-13, variable,
slender, sometimes twisted and bristle-like. Flowers funnel-
form, red to yellow with orange to red midveins, 5-6 cm (2-
2.4 in) long. Fruits globose, yellow, to 3.5 cm (1.4 in) long.
Distribution: Baja California Sur, Mexico.

Ferocactus
peninsulae

Ferocactus lindsayi

Ferocactus macrodiscus subsp. macrodiscus
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Ferocactus pilosus (Galeotti ex Salm-Dyck) Werdermann
1933

MEXICAN LIME CACTUS, VIZNAGA DE LIMA
Echinocactus pilosus Galeotti ex Salm-Dyck 1849
Echinocactus pilosus [var.] stainesii Salm-Dyck 1850, Ferocactus

stainesii(Salm-Dyck) Britton & Rose 1922
Echinocactus piliferus Lemaire ex Labouret 1853, Ferocactus piliferus

(Lemaire ex Labouret) G. Linger 1986
Echinocactus pilosus [var.] pringlei J. M. Coulter 1896, Ferocactus

pringlei (J. M. Coulter) Britton & Rose 1922

Plants solitary or forming massive clumps of several stems.
Stems to 3 m (9.8 ft) high and 50 cm (20 in) in diameter. Ribs
13-20, acute in young plants, rounded in adults, not tuber-
culate, with areoles nearly confluent. Spines bright red, yel-
low, or a mixture of both, banded, slightly curved, spread-
ing, awl shaped, not strongly differentiated as centrals and
radials. Central or main spines 6-12, stout, usually red, to 5
cm (2 in) long. Radial spines usually reduced to many whit-
ish bristles or absent. Flowers produced in circles around the
stem tips with the perianth parts remaining erect, yellow to
red, to 4 cm (1.6 in) long and 2.5 cm (1 in) in diameter. Fruits
ovoid, yellow, 3-4 cm (1.2-1.6 in) long. Distribution: north-
ern central Mexico in San Luis Potosi, Zacatecas, Durango,
Nuevo Leon, Coahuila, and Tamaulipas. Ferocactus pilosus is
one of the most spectacular species of the genus.

Ferocactus pottsi (Salm-Dyck) Backeberg 1961
Echinocactus pottsii Salm-Dyck 1850

Plants solitary, globose to short cylindrical, dull glaucous
green, to 1 m (3.3 ft) high and 50 cm (20 in) in diameter. Ribs
13-25, broad, obtuse. Spines gray, straight. Central spine one,
to 7.5 cm (3 in) long. Radial spines 3-8, radiating, to 4.5 cm
(1.8 in) long. Flowers cup shaped, yellow, to 4.5 cm (1.8 in)
long and 3.5 cm (1.4 in) in diameter. Fruits globose, yellow,

to 4 cm (1.6 in) long. Distribution: southwestern Chihuahua,
southeastern Sonora, and northern Sinaloa, Mexico.

Ferocactus robustus (Pfeiffer) Britton & Rose 1922
Echinocactus robustus Pfeiffer 1837

Plants many-stemmed, forming large clusters to 1 m (3.3 ft)
high and 5 m (16 ft) wide. Stems globose to club shaped,
deep green, 8-16 cm (3.1-6.3 in) in diameter. Ribs 8, acute,
tuberculate, with widely spaced areoles. Spines tan, reddish,
or purplish. Central spines 4-7, stout, erect, straight, to 6 cm
(2.4 in) long. Radial spines 10-14, radiating, upper ones like
the centrals, lower ones bristle-like. Flowers funnelform, yel-
low, 3-4 cm (1.2-1.6 in) long and in diameter. Fruits glo-
bose, yellow, fleshy, 2—3 cm (0.8—1.2 in) long. Distribution:
southeastern Puebla, Mexico.

Ferocactus santa-maria Britton & Rose 1922
Ferocactus townsendianus var. santa-maria (Britton & Rose) G. E. Lind-

say 1955, F. peninsulae var. santa-maria (Britton & Rose) N. P.Taylor
1984

Ferocactus pottsii

Ferocactus pilosus Ferocactus robustus
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Plants solitary, cylindrical, to 70 cm (28 in) high and 25 cm
(9.8 in) in diameter. Ribs about 13, obtuse, somewhat tuber-
culate, straight. Central spines 4, usually straight, gray, ribbed,
to 4.5 cm (1.8 in) long, lower one longest, flattened, and
slightly curved at the tip. Radial spines about 15, upper ones
bristle-like, lighter colored, radiating, some lower ones like
the centrals, some nectariferous. Flowers funnelform, yellow,
to 6 cm (2.4 in) long and 7 cm (2.8 in) in diameter. Fruits yel-
low, fleshy, to 5 cm (2 in) long and 3.5 cm (1.4 in) in diame-
ter. Distribution: Santa Maria Bay, Baja California Sur, Mex-
ico. Ferocactus santa-maria is closely related to F. peninsulae.

Ferocactus schwarzii G. E. Lindsay 1955

Plants solitary, globose, elliptical, to broadly ovoid, pale
green, to 80 cm (31 in) high and 50 cm (20 in) in diameter.
Ribs 13-19, acute, rounded when young. Spines 1-5, not dif-
ferentiated as centrals and radials, yellow, becoming gray
with age, slightly curved backward, more or less erect, 0.5-
5.5 cm (0.2-2.2 in) long. Flowers borne in circles near the
stem tips, often not widely opened, yellow, to 5 cm (2 in) long
and 4 cm (1.6 in) in diameter. Fruits poorly known, to 1.5
cm (0.6 in) long, not dehiscent. Distribution: central and
northern Sinaloa, Mexico.

Ferocactus tiburonensis (G. E. Lindsay) Backeberg 1961
Ferocactus wislizeni var. tiburonensis G. E. Lindsay 1955

Plants solitary, globose to short cylindrical, to 1 m (3.3 ft) high
and35 cm (14in) in diameter. Ribs about 21, slightly tubercu-
late, tall. Spines not clearly differentiated as centrals and radi-
als, distinctly ribbed. Central spines 4, forming a cross, round
in cross section, straight or twisted, lower one sometimes flat-
tened, to 9 cm (3.5 in) long. Radial spines awl shaped, similar
to the centrals, not bristle-like. Flowers funnelform, yellow, to
6 cm (2.4 in) long and 5 cm (2 in) in diameter. Fruits yellow,
fleshy, 2-3 cm (0.8-1.2 in) long and in diameter. Distribu-
tion: Tiburon Island, Gulf of California, Mexico. Ferocactus
tiburonensis is closely related to F. wislizeni.

Ferocactus townsendianus Britton & Rose 1922
Ferocactus peninsulae var. townsendianus (Britton & Rose) N. P.Taylor

1984

Plants solitary, short cylindrical, sometimes tapering apically
and becoming subconical, to 50 cm (20 in) high and 30 cm
(12 in) in diameter. Ribs about 16, slightly tuberculate, deep,
often spiraling. Central spines 3-4, ribbed, gray or brown,
forming a cross, straight or slightly curved, upper 3 ascend-
ing, lower one flattened and with strongly curved or hooked
tip, to 10 cm (3.9 in) long. Radial spines 14-16, radiating,

sometimes curled, lower 3 sometimes similar to the centrals.
Flowers funnelform, yellow with red midveins and bases, to
orange or red, 5-6 cm (2-2.4 in) long and in diameter. Fruits
globose, yellow, 2-2.5 cm (0.8-1 in) long and in diameter.
Distribution: Baja California Sur, Mexico, and adjacent San
Jose, Margarita, and Magdalena Islands. Ferocactus townsen-
dianus is closely related to F. peninsulae.

Ferocactus Viridescens (Torrey & A. Gray) Britton & Rose
1922

COAST BARREL CACTUS, KEG CACTUS, GREEN-STEMMED VIZNAGA,
SAN DIEGO BARREL CACTUS, SISAL

Echinocactus viridescens Torrey & A. Gray 1840
Echinocactus orcuttii Engelmann 1886, Ferocactus orcuttii (Engel-

mann) Britton & Rose 1922

Ferocactus viridescens var. littomlis G. E. Lindsay 1973

Plants usually solitary, to 30 cm (12 in) high and in diameter,
sometimes larger inland, depressed globose to cylindrical,
deep glossy green. Ribs 13-34, obtuse, sometimes tubercu-
late. Spines yellowish to reddish, becoming gray with age.

Ferocactus townsendianus

Ferocactus viridescens var. viridescens
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Central spines 4-9, forming a cross, curved but not hooked,
some flattened or round in cross section, to 5 cm (2 in) long.
Radial spines 8-25, some stout like the centrals, others bris-
tle-like. Flowers broadly bell shaped, yellowish green, to 5 cm
(2 in) long and 6 cm (2.4 in) in diameter. Fruits green or red,
becoming yellow, to 3.5 cm (1.4 in) long. Distribution:
southern California, and Baja California, Mexico.

Two varieties of Ferocactus viridescens are recognized. Va-
riety viridescens has stems with 13-25 somewhat tuberculate
ribs, and 15-25 spines; it occurs from San Diego, California,
south into Baja California to the vicinity of San Quintin. Va-
riety littoralis has stems with 21-34 ribs that are not tubercu-
late, and 21-34 spines; it occurs along the west coast of Baja
California as far south as Mission Santo Domingo.

Ferocactus Wislizeni (Engelmann) Britton & Rose 1922
ARIZONA BARREL CACTUS, BIZNAGA DE AGUA, CANDY BARREL CACTUS,

FISHHOOK BARREL CACTUS, SOUTHWESTERN BARREL CACTUS,

VIZNAGA HEMBRA

Echinocactus wislizeni Engelmann 1848

Plants usually solitary, globose to columnar, to 3 m (9.8 ft)
high and 80 cm (31 in) in diameter. Ribs 20-30, barely tuber-
culate, with widely spaced areoles when young, nearly con-
fluent when older. Spines variable, white to red to gray. Central
spines 4, forming a cross, banded, lowermost ones flattened,
stoutest, and often hooked, 8-10 cm (3.1-3.9 in) long. Radial
spines about 12, varying from needle- to bristle-like, to 5 cm
(2 in) long. Flowers funnelform, yellow to yellowish orange to
red, 4-5 cm (1.6-2 in) long and in diameter. Fruits ovoid, yel-
low when mature, to 5 cm (2 in) long. Distribution: central
and southern Arizona, southern New Mexico, southwestern
Texas, and northwestern Mexico in Chihuahua, Sonora, and
Sinaloa. Various parts of Ferocactus wislizeni have been eaten,
and the Seri have used the flowers in making face paint and the
central spines in making fishhooks (Chapter 2, under Cacti
as Food, Cacti as a Source of Dyes, and Other Uses of Cacti).

Ferocactus wislizeni

Frailea
There was much excitement in the nineteenth century as ex-
plorers in South America discovered strange plants. This was
particularly true of cacti from South America, which often
differed from those already known from North America. Most
were simply placed in already existing genera such as Echino-
cactus and Cereus, and it was not until well into the twentieth
century that researchers began to note significant differences
between the plants from the two continents. Nathaniel Britton
and Joseph Rose (1919-1923) described many genera as new,
breaking up older, larger genera. One such new genus, in-
cluding eight species previously in Echinocactus, is Frailea
(type, E. cataphractus = F. cataphracta), named in honor of
Manuel Fraile, who had maintained the cactus collection of
the U.S. Department of Agriculture in Washington, D.C.

No modern study of Frailea has been published, but the
International Cactaceae Systematics Group has received
much valuable assistance from Detlev Metzing and Andreas
Hofacker, who made an extensive review of the literature and
observed many populations in the field. Based on their work,
17 species of Frailea are recognized, despite the fact that
more than 50 have been described. Frailea remains poorly
known in the wild. These small, usually globose cacti pro-
duce yellow flowers during the day; they have distinctive
seeds that are broadly oval to hat shaped, glossy black to
brown, often with minute hairlike cell projections.

Frailea Britton & Rose 1922

Subfamily Cactoideae, tribe Notocacteae. Plants usually many-

stemmed but sometimes solitary. Roots variable. Stems low growing,

depressed globose to short cylindrical. Ribs and tubercles weakly de-

veloped. Spines small. Flowers borne at the stem tips, opening only

briefly during the day or even cleistogamous, small, short funnelform,

yellow; areoles of pericarpels and floral tubes with dense wool and

bristles. Fruits thin walled, dry, densely packed with seeds, rupturing

irregularly or indehiscent; perianth parts persistent. Seeds often hat

shaped, to 1.5 mm long, sometimes with minute hairlike projections.

Distribution: occurring widely in South America, in northeastern Ar-

gentina, eastern Bolivia, Colombia, southern Brazil, Paraguay, and

Uruguay.

Frailea buenekeri w. R. Abraham 1990
Frailea buenekeri subsp. densispina Hofacker & Herm 1997

Plants usually solitary, depressed globose, reddish brown
with the epidermis finely dotted, 1.5-6 cm (0.6-2.4 in) high,
1.5-4 cm (0.6-1.6 in) in diameter. Roots strongly tuberous.
Ribs 14-23, low, and tuberculate. Areoles oval, to 1 mm long.
Spines 8-14, white, pectinate, 1-4 mm long. Flowers sulfur



yellow, sometimes with reddish midveins, 2.5-4 cm (1-1.6
in) long, 2.5-6 cm (1-2.4 in) in diameter. Fruits reddish
brown, 1-2 cm (0.4-0.8 in) long, 0.7-1.3 cm (0.3-0.5 in) in
diameter. Distribution: Rio Grande do Sul, Brazil.

Two subspecies of Frailea buenekeri are recognized. Sub-
species buenekeri does not exceed 2 cm (0.8 in) in height or
diameter, has 14-19 ribs, and 8-11 spines; its flowers and
fruits are also smaller. It occurs west of Sao Gabriel. Sub-
species densispina may be 6 cm (2.4 in) high and 4 cm (1.6
in) in diameter, has 19-23 ribs, and 10-14 spines; its flowers
and fruits are much larger. It occurs to the south and south-
west of Sao Gabriel.

Frailea buiningiana Prestle 1997

Plants solitary, cylindrical, 6-10 cm (2.4-3.9 in) high, 1.5-2
cm (0.6-0.8 in) in diameter, with densely spiny stem tips.
Ribs 24-26, forming low tubercles. Areoles brownish, round.
Central spines 3, erect, straight, not sharp, reddish brown, to
3 mm long. Radial spines 12-15, hyaline white, straight, in-
terwoven, to 2 mm long. Flowers whitish yellow, to 2.5 cm (1
in) long and 1.5 cm (0.6 in) in diameter. Distribution: Rio
Grande do Sul, Brazil.

Frailea castanea Backeberg 1935
Frailea asterioides Werdermann 1937

Frailea asterioides var. harmoniana F. Ritter 1979, F. castanea subsp.

harmoniana (F. Ritter) P. J. Braun & Esteves 1995

Plants solitary, depressed globose, dark reddish to chocolate
brown, sometimes blue-green to gray-green, to 4 cm (1.6 in)
high, 3-4.5 cm (1.2-1.8 in) in diameter. Roots conical, tuber-
ous. Ribs 8—14, low, and convex. Areoles small. Spines 3—11,
dark brown, pointing downward and flattened against the
stem surface, 0.5-1.5 mm long. Flowers fairly large, pale yel-
low, to 4 cm (1.6 in) long and in diameter. Fruits yellowish
green. Distribution: southern Brazil and northern Uruguay.

Two subspecies of Frailea castanea are recognized. Sub-
species castanea is as much as 4.5 cm (1.8 in) in diameter,
has 9-14 ribs, and 7-11 spines; it occurs in Rio Grande do
Sul, Brazil, and neighboring Uruguay. Subspecies harmoni-
ana is only 3 cm (1.2 in) in diameter, has 8-11 ribs, and 3-7
spines; it occurs in Rio Grande do Sul.

Frailea cataphracta (Dams) Britton & Rose 1922
Echinocactus cataphractus Dams 1904

Frailea uhligiana Backeberg 1963

Frailea cataphractoides Backeberg 1966

Frailea cataphracta var. tuyensis Buining & Brederoo 1971, F. cata-

phracta subsp. tuyensis (Buining & Brederoo) P. J. Braun & Esteves

1995
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Frailea matoana Buining & Brederoo 1971

Frailea melitae Buining & Brederoo 1974, F. cataphracta subsp. meli-

tae (Buining & Brederoo) P. J. Braun & Esteves 1995

Frailea cataphracta var. duchii G. Moser 1977, F. cataphracta subsp.

duchii (G. Moser) P. J. Braun & Esteves 1995

Plants solitary or sprouting basally with several stems. Stems
depressed globose, dull green to bronze, to 4 cm (1.6 in) in
diameter, with distinctly depressed tips. Ribs 8-21, low, di-
vided into flat tubercles, with crescent-shaped, purplish
marks below the areoles. Areoles 3 mm apart, with sparse
wool. Spines 5-9, golden yellow, becoming gray, thin, to 2 mm
long, pointing downward and flattened against the stem sur-
face. Flowers light yellow, to 3.8 cm (1.5 in) long and in di-
ameter. Fruits globose, 4 mm in diameter. Distribution: Bra-
zil, Bolivia, and Paraguay.

Four subspecies of Frailea cataphracta are recognized.
Subspecies cataphracta occurs in Bolivia and Paraguay, has
8-15 ribs, and is dull green. Subspecies duchii occurs south-
east of Asuncion, Paraguay, has as many as 18 ribs, and is
dirty bronze in color. Subspecies melitae occurs in Mato
Grosso, Brazil and has as many as 21 flattened, tuberculate

Frailea castanea
subsp. castanea

Frailea cataphracta subsp. cataphracta, photograph by Wilhelm Barthlott
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ribs. Subspecies tuyensis occurs in Paraguay and has as many
as 20 ribs.

Frailea chiquitana Cardenas 1951
Frailea pullispina Backeberg 1963

Frailea larae R. Vasquez 1994

Plants solitary and many-stemmed, often forming low, flat
clusters partly buried in the ground. Stems subglobose to
short cylindrical, greenish yellow to dark green to purplish,
2-3 cm (0.8-1.2 in) high, 2.5-3 cm (1-1.2 in) in diameter.
Roots large, tuberous. Ribs 24-31, forming distinct tuber-
cles. Areoles elliptical, prominent, white to dark brown. Cen-

Frailea chiquitana, photograph by James Mauseth

Frailea curvispina, photograph by Wilhelm Barthlott

tral spines 1-3, dark brown, to 3 mm long. Radial spines 4-5,
pectinate, bristle-like, white, to 3 mm long. Flowers broadly
funnelform to bell shaped, light yellow, 1.7-2 cm (0.7-0.8
in) long, to 2.5 cm (1 in) in diameter. Fruits globose, red, to
1 cm (0.4 in) in diameter. Distribution: Cordillera province,
Santa Cruz, Bolivia.

Frailea curvispina Buining&Brederoo 1972

Plants solitary, occasionally clustering. Stems cylindrical,
gray-green, to 5 cm (2 in) high and 3 cm (1.2 in) in diameter.
Ribs about 32, vertical, forming small tubercles. Areoles oval,
with yellow felt at first, later glabrous. Spines dense at the
stem tips, bent and interwoven, white to yellowish, grayish
brown below. Central spine one. Radial spines about 14,4-6
mm (0.2 in) long. Flowers yellow, to 3 cm (1.2 in) long and
2.5 cm (1 in) in diameter. Fruits to 2 cm (0.8 in) long, 1-1.5
cm (0.4-0.6 in) in diameter, with white hairs and long
brown bristles. Distribution: Rio Grande do Sul, Brazil.

Frailea friedrichii Buining & G. Moser 1971

Plants usually solitary, dark green to coppery red, to 3 cm
(1.2 in) high and in diameter. Ribs 17-20, vertical, forming
tubercles. Areoles brown, later glabrous, to 1.5 mm apart.
Spines thin, amber. Central spines as many as 2, often ab-
sent, erect, slightly curved. Radial spines as many as 15, radi-
ating, pectinate, 3-4 mm long. Flowers funnelform, lemon
yellow, to 2 cm (0.8 in) long and in diameter. Fruits 1-1.5 cm
(0.4—0.6 in) long, with light brown bristles and hairs. Dis-
tribution: Rio Grande do Sul, Brazil.

Frailea gradllima (Monville ex Lemaire) Britton & Rose 1922
Echinocactus gradllimus Monville ex Lemaire 1839

Frailea alacriportana Backeberg & Voll 1950

Frailea albifusca F. Ritter 1970, F. gradllima subsp.albifusca (F. Rit-

ter) P. J. Braun & Esteves 1995

Frailea horstii F. Ritter 1970, F. gradllima subsp. horstii (F. Ritter)

P. J.Braun & Esteves 1995

Frailea lepida Buining & Brederoo 1973

Frailea pseudogradllima F. Ritter 1979, not validly published

Frailea horstii subsp. fecotrigensis Prestle 1997

Plants solitary, fairly slender, cylindrical, gray-green, to 10
cm (3.9 in) high and 2.5 cm (1 in) in diameter. Ribs usually
13, rounded, indistinct, forming tubercles. Central spines
2-6, erect, to 5 mm long, darker than radials. Radial spines as
many as 20, light colored, thin, flattened against the stem sur-
face, to 2 mm long. Flowers yellow, to 3 cm (1.2 in) long and
5 cm (2 in) in diameter. Fruits greenish, to 6 mm (0.2 in) in
diameter. Distribution: Paraguay, Brazil, and Uruguay.

Three subspecies of Frailea gradllima are recognized.



Subspecies gracillima typically has 16 or fewer radial spines
and never more than 2 centrals; it occurs in Paraguay. Sub-
species albifusca has 8-11 radial spines and 2-5 centrals; it
occurs in Uruguay. Subspecies horstii usually has 15-20 ra-
dial spines and 3-6 centrals; it occurs in Ca9apava, Rio
Grande do Sul, Brazil.

Frailea grahliana (F. Haage) Britton & Rose 1922
Echinocactus grahlianus F. Haage 1899

Frailea moseriana Buining & Brederoo 1973, F. grahliana subsp.
moseriana (Buining & Brederoo) Prestle 1997

Frailea grahliana subsp. concepcionensis Prestie 1997

Plants forming clusters. Stems depressed globose, green, to
2.5 cm (1 in) high, 3-4 cm (1.2-1.6 in) in diameter. Ribs as
many as 15, forming low and nearly indistinct tubercles.
Central spine usually absent, sometimes one, yellowish white
with dark tip, to 4 mm long. Radial spines usually 10, flat-
tened against the stem surface, whitish, to 3.5 mm long.
Flowers bright yellow, to 4 cm (1.6 in) long. Fruits to 6 mm
(0.2 in) in diameter. Distribution: Paraguay and Argentina.

Two subspecies of Frailea grahliana are recognized. Sub-
species grahliana almost always lacks a central spine; it oc-
curs in Paraguay and Argentina. Subspecies moseriana often
has a single central spine; it occurs in eastern Paraguay.

Frailea knippeliana (Quehl) Britton & Rose 1922
Echinocactus knippelianus Quehl 1902

Plants solitary, short cylindrical, to 4 cm (1.6 in) high and 2 cm
(0.8 in) in diameter, bright green. Ribs 15, low, divided into
flat tubercles. Central spines 2, dark amber, difficult to distin-
guish from radials, 3-5 mm long. Radial spines 14, amber,
flattened against the stem surface. Flowers yellow with red-
dish midveins, to 2.5 cm (1 in) long. Distribution: Paraguay.

Frailea mammifera Buining & Brederoo 1972

Plants usually solitary, occasionally branching basally. Stems
subglobose, glossy dark green, to 3 cm (1.2 in) high, 1-1.5
cm (0.4-0.6 in) in diameter. Ribs usually 17, forming dis-
tinct tubercles that are round or tapering. Areoles on upper
side of tubercles. Central spines 2-4, erect, brown, stout,
2.5-3 mm long. Radial spines 18-20, radiating, white, thin,
1.5-2 mm long. Flowers funnelform, yellow, 2.5 cm (1 in)
long and in diameter. Fruits to 8 mm (0.3 in) in diameter.
Distribution: north of Pedrito, Rio Grande do Sul, Brazil.

Frailea perumbilicata F. Ritter 1970

Plants solitary, globose, 2-3 cm (0.8-1.2 in) high and in di-
ameter. Ribs usually 15, divided into rounded tubercles. Cen-
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tral spine sometimes one but usually absent. Radial spines
6-10, brown, needle-like, twisted, spreading, 2-3 mm long.
Flowers sulfur yellow, 3.4-4 cm (1.3-1.6 in) long. Distribu-
tion: Rio Grande do Sul, Brazil.

Frailea phaeodisca (Spegazzini) Y. Ito 1957
Echinocactus pygmaeus [var.] phaeodiscus Spegazzini 1905

Frailea perbella Prestle 1980

Plants solitary, flattened globose, dark gray-green, 2-7 cm
(0.8-2.8 in) in diameter. Ribs usually 30, divided into low
tubercles. Areoles brownish black. Spines 6-12, whitish, not
differentiated as centrals and radials, 1-4 mm long. Flowers
yellow, to 4 cm (1.6 in) in diameter. Distribution: Tacuar-
embo, Uruguay, and possibly neighboring Brazil. Frailea
phaeodisca is a poorly understood taxon that many believe
belongs in F. pygmaea.

Frailea pseudopulcherrima Fric ex Y. Ito 1957
Echinocactus pseudopulcherrimus Fric 1934, without description

Plants solitary at first, later branching basally to form small
clumps. Stems depressed globose, deep green, 2-4 cm (0.8-
1.6 in) in diameter. Ribs usually 15, forming flat, round tu-
bercles. Spines about 10, sometimes fewer, brown, becom-
ing gray, thin, sometimes curved, spreading, to 3 mm long.
Flowers funnelform, yellow, to 2 cm (0.8 in) long and 3 cm
(1.2 in) in diameter. Distribution: Uruguay.

Frailea pumila (Lemaire) Britton & Rose 1922
Echinocactus pumilus Lemaire 1838

Echinocactus colombianus Werdermann 1931, Frailea colombiana

(Werdermann) Backeberg 1935, F. pumila subsp. colombiana (Wer-

dermann) Prestle 1997

Frailea gracillima
subsp. horstii, photo-
graph by Werner Rauh
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Frailea carminifilamentosa Kilian 1963

Frailea chrysacantha V. Hrabe 1965, not validly published

Frailea hlineckyana Cervinka 1971, F. pumila subsp. hlineckyana

(Cervinka) Prestle 1997

Frailea jajoiana Cervinka 1971, F. pumila subsp.jajoiana (Cervinka)

Prestle 1997

Frailea deminuta Buining & Brederoo 1972, F. pumila subsp. demin-
uta (Buining & Brederoo) Prestle 1997

Fra/7ea albiareolata Buining & Brederoo 1973, F. pumila subsp. albiare-

olata (Buining & Brederoo) P. J. Braun & Esteves 1995

Frailea pumila var. major F. Ritter 1979, F. pumila subsp. major (F. Rit-

ter) P. J. Braun & Esteves 1995

Plants usually branching basally to form clumps. Stems glo-
bose, depressed apically, deep green, becoming reddish, 2-5
cm (0.8-2 in) in diameter. Ribs 13-20, becoming tubercu-
late. Spines not readily distinguishable as centrals and radi-
als, pubescent, yellowish brown, 1-5 mm long. Central
spines 1-3, erect. Radial spines 9-14, bristle-like, flattened
against the stem surface. Flowers yellow, to 2 cm (0.8 in)
long. Fruits green. Distribution: Uruguay, Paraguay, Brazil,
and Argentina.

Several subspecies of Frailea pumila have been described
but probably only two should be recognized. Subspecies
pumila has stems 2-3 cm (0.8-1.2 in) in diameter and 13-15
ribs; it occurs in Argentina, Uruguay, and Paraguay. Sub-
species deminuta has stems about the same size but only 17-
20 ribs; it occurs north of Livarmento, Rio Grande do Sul,
Brazil.

Frailea pygmaea (Spegazzini) Britton & Rose 1922
Echinocactus pygmaeus Spegazzini 1905

Echinocactus pulcherrimus Arechavaleta 1905, Malacocarpus pul-

cherrimus (Arechavaleta) Britton & Rose 1922, Frailea pulcherrima

(Arechavaleta) Backeberg 1935

Frailea albicolumnaris F. Ritter 1970, F. pygmaea subsp. albicolum-
naris (F. Ritter) Hofacker 1998

Frailea pumila subsp.
pumila, photograph by

Jean-Marie Solichon

Frailea asperispina F. Ritter 1970, F. pygmaea subsp. asperispina

(F. Ritter) P. J. Braun & Esteves 1995

Frailea aureispina F. Ritter 1970, F pygmaea subsp. aureispina (F. Rit-

ter) P. J. Braun & Esteves 1995

Frailea fulviseta Buining & Brederoo 1973, F. pygmaea subsp.fulvi-

seta (Buining & Brederoo) P. J. Braun & Esteves 1995

Fra/7ea aureinitens Buining & Brederoo 1976, F. pygmaea subsp. aure-

initens (Buining & Brederoo) P. J. Braun & Esteves 1995

Frailea pygmaea var. antigibbera F. Ritter 1979, F. pygmaea subsp. anti-

gibbera (F. Ritter) P. J. Braun & Esteves 1995

Frailea pygmaea var. lilalunula F. Ritter 1979, F. pygmaea subsp. lila-

lunula (F. Ritter) P. J. Braun & Esteves 1995

Plants extremely variable, solitary to forming clumps. Stems
globose to short cylindrical, bright to gray-green, to 7 cm
(2.8 in) high and 3 cm (1.2 in) in diameter. Ribs 13-24, form-
ing small, barely distinguishable tubercles. Spines 6-9, not
readily separated into centrals and radials, bristly, white, flat-
tened against the stem surface, 1-4 mm long. Flowers yellow,
to 2.5 cm (1 in) long and 3 cm (1.2 in) in diameter. Fruits
spherical. Distribution: Argentina, Brazil, and Uruguay.

Several subspecies of Frailea pygmaea have been de-
scribed but only three should be recognized. Subspecies pyg-
maea occurs in Argentina and Uruguay; it has stems to only
3 cm (1.2 in) high and 13-21 ribs. Subspecies albicolumnaris
occurs in Rio Grande do Sul, Brazil; it tends to have cylin-
drical stems to 6 cm (2.4 in) high and 21-24 ribs. Subspecies
fulviseta occurs in Rio Grande do Sul; it tends to have solitary
stems to 7 cm (2.8 in) high and as many as 20 ribs.

Frailea schilinzkyana (F. Haage) Britton & Rose 1922
Echinocactus schilinzkyanus F . Haage 1897

Frailea concepcionensis Buining & Brederoo 1971, F. schilinzkyana

subsp. concepcionensis (Buining & Brederoo) P. J. Braun & Esteves

1995

Frailea ignacionensis Buining & G. Moser 1971

Frailea pygmaea subsp. pygmaea, photograph by Gordon Rowley
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Frailea ybatensis Buining & G. Moser 1971, F. grahliana subsp.ybaten-

s/'s (Buining & G. Moser) Prestle 1997

Plants sometimes solitary but commonly branching to form
flat mats. Stems broadly globose, light green, to 4 cm (1.6 in)
in diameter. Ribs 10-18, forming well-defined, six-sided to
rounded tubercles. Spines not readily distinguishable as cen-
trals and radials. Central spine usually one, black, erect, to 4
mm long. Radial spines 10-14, blackish, thin, flattened
against the stem surface and often pectinate, 2-3 mm long.
Flowers funnelform, sulfur yellow, sometimes cleistogamous,
to 3.5 cm (1.4 in) long, 2-4.5 cm (0.8-1.8 in) in diameter.
Fruits yellowish to brownish, to 6 mm (0.2 in) in diameter.
Distribution: Argentina and Paraguay. Frailea schilinzkyana
is an extremely variable species that is fairly widespread; it is
unclear if taxonomic recognition of subspecies is justified.

Frailea schilinzkyana, photograph by Gordon Rowley
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Geohintonia
It is always a surprise—and a thrill—when a new cactus genus
is discovered and described. The sensation surrounding Ge-
ohintonia was exciting, though it has subsequently led to
some serious conservation problems. George S. Hinton dis-
covered a new cactus in 1991 while exploring the gypsum
hills of the Sierra Madre Oriental of Mexico. The site was
subsequently visited by Charles Glass and W. A. Fitz Mau-
rice, who described Geohintonia (type, G. mexicana) in
honor of its discoverer later that year. A more extensive treat-
ment was published the following year (Glass and Fitz Mau-
rice 1992). The discovery caused a commotion within the
cactus world, with considerable activity by collectors seeking
to obtain specimens, often illegally.

Geohintonia has one species, flowering in summer, oc-
curring sympatrically with Aztekium hintonii. Robert Wal-
lace (pers. comm.) has suggested that Geohintonia may have
originated from an ancient hybrid cross with one of the par-
ents probably A. hintonii.

Geohintonia Glass & W. A. Fitz Maurice 1991
Subfamily Cactoideae, tribe Cacteae.

Geohintonia mexicana Glass &W. A. Fitz Maurice 1991

Plants solitary, subglobose to globose, at times becoming
columnar, blue-green, to 11 cm (4,3 in) high and 10 cm (3.9
in) in diameter. Ribs well defined, 18-20, 16 mm (0.6 in)
deep. Tubercles absent. Areoles extending along the rib edges,
oval, 2-3 mm apart, initially woolly but soon becoming
naked. Spines 3, to 12 mm (0.5 in) long, slightly curved, light
colored, soon shedding. Flowers borne apically, open during
the day, funnelform, deep pink to magenta, 2-4 cm (0.8-1.6

Geohintonia mexicana, also illustrated on page 17

in) in diameter. Fruits hidden in the apical wool, berrylike,
naked, to 9 mm (0.4 in) long, dehiscing irregularly; perianth
parts persistent. Seeds oval, shiny black, 1.2 mm long, 0.7
mm broad. Distribution: gypsum cliffs and hillsides of the
Sierra Madre Oriental in Nuevo Leon, Mexico.

Grusonia
DNA sequence investigations of the opuntioid cacti by Steven
Dickie and Robert Wallace (2001), seed studies by Wolfgang
Stuppy (2001), and morphological and cytological analyses
by Donald Pinkava (2001) have shed considerable light upon
a confusing group. It has become clear that the large, inclu-
sive genus Opuntia is polyphyletic, inviting subdivision into
smaller, monophyletic groups. Unfortunately, the bound-
aries between some genera, including Grusonia, remain un-
clear. Stuppy suggests that Corynopuntia, Grusonia, Mareno-
puntia, and Micropuntia should be placed in Cylindropuntia.
Dickie and Wallace, on the other hand, believe that Cylindro-
puntia is distinct from the other groups, which should all be
included in Grusonia. I have followed the International Cac-
taceae Systematics Group's decision to keep Cylindropuntia
separate from the others, thus Grusonia, as treated here, in-
cludes Corynopuntia, Marenopuntia, and Micropuntia, in
large part following Harold Robinson (1973). Cylindropun-
tia can be distinguished from Grusonia because it has round
spines covered completely by deciduous papery sheaths. The
spines of Grusonia tend to be flattened, roughened or bul-
bous basally, with little or no sheath. Grusonia comprises 17
species.

Grusonia (type, Cereus bradtianus = G. bradtiana) was de-
scribed by F. Reichenbach and published by Nathaniel Brit-
ton and Joseph Rose (1919-1923, 1: 215), though according
to Index Kewensis the name was used horticulturally by Ernst
Nicolai and published by Karl Schumann in 1894. The name
honors Herman Gruson, a German plant collector from Mag-
deburg who sent his gardener, A. Mathesson, to Mexico in
1889 to collect specimens for him (Rowley 1997,367).

Grusonia F. Reichenbach ex Britton & Rose 1919

Corynopuntia F. M. Knuth 1935

Micropuntia Daston 1947

Marenopuntia Backeberg 1950

Subfamily Opuntioideae. Plants either low growing and cushion

forming or shrubby or treelike, with indefinite growth and many erect

branches. Roots usually tuberous but sometimes fibrous. Stems usu-

ally in distinct segments, cylindrical to club shaped, sometimes with

tuberculate ribs. Leaves small, cylindrical, falling away early. Areoles

with hairs, glochids, and spines. Spines without distinct papery

sheaths or nearly so, somewhat flattened, roughened or bulbous
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basally. Flowers borne laterally oralmostapically, open during the day,
pink, purple, yellow, or white. Fruits dry or fleshy, sometimes dehis-
cent, often sterile. Seeds whitish to yellowish, 2.5-5 mm long and in di-
ameter; funicular envelopes glabrous or covered with thin trichomes;
funicular girdle well developed; perisperm large. Distribution: south-
western United States, and Baja California Peninsula and several
states of northern Mexico.

Grusonia aggeria (Ralston &Hilsenbeck) E. F. Anderson
1999

Opuntia aggeria Ralston & Hilsenbeck 1989

Plants low, forming clumps 3-9 cm (1.2—3.5 in) high. Stem
segments short cylindrical to club shaped, 3.5-9 cm (1.4-3.5
in) long, 1.5-3 cm (0.6-1.2 in) in diameter. Glochids yellow,
to 5 mm long. Spines mostly in distal areoles, 5-15, some-
times only one, 3-5 cm (1.2-2 in) long. Principal apical
spines 0-5, ascending, diverging, reddish brown to gray, bul-
bous basally, round in cross section. Principal basal spines
chalky white, bent downward, flattened, twisted or curved.
Flowers bright yellow, to 2.5 cm (1 in) long. Fruits dry, cylin-
drical to ellipsoidal, 2-2.5 cm (0.8-1 in) or more long, with-
out spines but with glochids. Distribution: Chihuahuan Des-
ert of southeast Texas, into central Coahuila, Mexico.

Grusonia agglomerata (A. Berger) E. F.Anderson 1999

Opuntia agglomerata A. Berger 1929, Corynopuntia agglomerata

(A. Berger) F.M. Knuth 1935

Plants low, much branched and many-stemmed. Stem seg-
ments obovate, gray-green, 3-4 cm (1.2-1.6 in) long. Ribs 6,
tuberculate. Areoles round, grayish white. Glochids white to
yellowish. Principal spines 4-5, bulbous basally, yellowish,
lower 2 curved and 10-15 mm (0.4-0.6 in) long, lateral 2 di-
verging and grayish white. Secondary or radial spines 6-7,
erect, needle-like, short, whitish, 1-4 mm long. Flowers not
known. Distribution: Coahuila, Mexico.

Grusonia bradtiana (J. M. Coulter) Britton & Rose 1919
ORGANILLO,VIEJO

Cereus bradtianus J. M. Coulter 1896, Opuntia bradtiana (J. M. Coulter)

K. Brandegee 1897

Grusonia cereiformis F. Reichenbach 1894, Opuntia cereiformis (F. Re-

ichenbach) F. A. C. Weber 1898

Plants low, branching to form dense and impenetrable mats,
to 1 m (3.3 ft) high. Stem segments green, 4-7 cm (1.6-2.8
in) in diameter. Ribs 8-10, low, tuberculate. Areoles white, 3-
5 mm in diameter. Leaves linear, fleshy, green, early decidu-
ous, to 8 mm (0.3 in) long. Spines 15-25, brownish yellow
when young, later whitish, needle-like, rounded or slightly

flattened, 1-3 cm (0.4-1.2 in) long, sometimes the largest
ones directed downward. Flowers yellow, 3-4 cm (1.2-1.6
in) long. Fruits ellipsoidal, strongly umbilicate. Distribution:
Coahuila, Mexico.

Grusonia bulbispina (Engelmann) H. Robinson 1973
Opuntia bulbispina Engelmann 1856, Corynopuntia bulbispina (Engel-

mann) F.M. Knuth 1935

Plants low, forming mats 0.6-1.2 m (24-47 in) wide. Stem
segments ovoid, 2-2.5 cm (0.8-1 in) long, 1-1.2 cm (0.4-0.5
in) in diameter, with prominent tubercles 6—8 mm (0.2-0.3
in) high. Central spines 4, bulbous basally, 8-12 mm (0.3-
0.5 in) long. Radial spines 8-12, needle-like, 3-6 mm (to 0.2
in) long. Flowers purple. Distribution: Coahuila, Durango,
and Zacatecas, Mexico.

Grusonia clavata (Engelmann) H. Robinson 1973
CLUB CHOLLA, DAGGER CHOLLA

Opuntia clavata Engelmann 1848, Cylindropuntia clavata (Engelmann)
F. M. Knuth 1930, Corynopuntia clavata (Engelmann) F. M. Knuth
1935

Plants low, spreading widely, forming mats 5-15 cm (2-5.9
in) high. Roots fibrous. Stem segments short club shaped,
strongly narrowing basally, 2.5-7.5 cm (1-3 in) long, 1.5-3
cm (0.6-1.2 in) in diameter, with ovate tubercles. Areoles
round, with white to gray wool. Glochids yellowish white, in
upper parts of areoles, to 4 mm long. Spines 7-15, borne
mostly on distal areoles. Principal apical spines 1-3, ascend-
ing, white to yellowish to tan, angular-flattened to nearly

Grusonia
bradtiana
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round in cross section. Major lower spines 3-5, bent down-
ward, white, flattened, the longer ones daggerlike, 12—35 mm
(0.5-1.4 in) long. Flowers bright yellow, to 2.5 cm (1 in) long.
Fruits barrel shaped to ellipsoidal, yellow, fleshy, 3—4.5 cm
(1.2-1.8 in) long, 1.5-2.5 cm (0.6-1 in) in diameter, with-
out spines but with glochids. Distribution: Great Plains grass-
lands of the United States into northern central Mexico.
Stems of Grusonia clavata are used medicinally (Chapter 2,
under Cacti as Medicine).

Grusonia dumetorum (A. Berger) E. F. Anderson 1999
Opuntia dumetorum A. Berger 1929, Corynopuntia dumetorum

(A. Berger) F. M. Knuth 1935, Platyopuntia dumetorum (A. Berger)
F. Ritter 1979

Plants forming clumps to 50 cm (20 in) high. Stem segments
more or less cylindrical, grayish green, somewhat pubescent,
slightly tuberculate. Areoles round, with white wool and a
few white hairs. Glochids whitish. Spines several, unequal,
diverging, yellowish brown, 1.2—1.5 cm (0.5—0.6 in) long.
Flowers, fruits not known. Distribution: Tamaulipas, Mex-
ico. Grusonia dumetorum is poorly understood.

Grusonia emoryi (Engelmann) Pinkava 1999
CURSED CHOLLA, DEVIL CHOLLA, PEEBLE'S CHOLLA, STANLY'S CLUB
CHOLLA, WRIGHT'S CLUB CHOLLA
Opuntia emoryi Engelmann 1856
Opuntia stanlyi Engelmann 1848, not validly published; Corynopuntia

stanlyi (Engelmann) F. M. Knuth 1935, Grusonia stanlyi (Engelmann)
H. Robinson 1973

Plants forming low, much branched mats, 15-30 cm (5.9-12
in) high. Roots fibrous. Stem segments curved club shaped,

narrowing gradually or abruptly basally, 7-19 cm (2.8-7.5
in) long, 2.5-5 cm (1-2 in) in diameter, with prominent tu-
bercles 2-5 cm (0.8-2 in) high. Areoles round, with white to
gray wool. Glochids yellow to brown, 5-7 mm (0.2-0.3 in)
long. Spines evenly distributed or only on distal areoles, yel-
low, reddish brown, to tan, spreading. Principal apical spines
3-5, sometimes only one, ascending, diverging, angular to
flattened to nearly round in cross section. Principal basal
spines 3-5, diverging, sharp edged, angular to flattened.
Flowers yellow, 2-3 cm (0.8-1.2 in) long. Fruits cylindrical to
ellipsoidal, yellow, fleshy, 4-9 cm (1.6-3.5 in) long, 1.4-4 cm
(0.6-1.6 in) in diameter, without spines but with dense yel-
low glochids. Distribution: Sonoran and Chihuahuan Des-
erts of southeastern Arizona, southwestern New Mexico, and
southwest Texas, and neighboring Chihuahua, Mexico.

Grusonia grahamii (Engelmann) H. Robinson 1973

GRAHAM CLUB CACTUS, GRAHAM'S DOG CACTUS, MOUNDED
DWARF CHOLLA

Opuntia grahamii Engelmann 1856, Corynopuntia grahamii (Engel-
mann) F. M. Knuth 1935

Plants forming low mats 8-20 cm (3.1-7.9 in) high. Roots
tuberous. Stem segments cylindrical, curved, narrow basally,
3-7 cm (1.2-2.8 in) long, 1.5-3.5 cm (0.6-1.4 in) in diame-
ter, with narrow tubercles 10-15 mm (0.4-0.6 in) high. Are-
oles round, with white to yellowish wool. Glochids white to
yellow, abundant in basal areoles, to 6 mm (0.2 in) long.
Spines 6-15, mostly in distal areoles, white to reddish brown,
30-55 mm (1.2-2.2 in) long. Principal apical spines 2-5, as-
cending, diverging, round in cross section. Principal basal
spines erect, the marginal ones bent downward, white, an-
gular to flattened to somewhat round in cross section. Flow-
ers bright yellow, 2-2.5 cm (0.8-1 in) long. Fruits cylindrical

Grusonia clavata Grusonia emoryi
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to ellipsoidal, fleshy, yellowish, 2-3.5 cm (0.8-1.4 in) long,
without spines but with yellow glochids. Distribution: Chi-
huahuan Desert of southern New Mexico and southwestern
Texas, and Chihuahua and Durango, Mexico.

Grusonitt invicta (T. Brandegee) E. F. Anderson 1999
DAGGER CHOLLA

Opuntia invicta T. Brandegee 1889, Corynopuntia invicta (T. Brande-
gee) F. M. Knuth 1935

Plants small, low, many-stemmed, forming dense masses 20-
45 cm (7.9-18 in) high and to 2 m (6.6 ft) wide with inter-
weaving, erect and clambering stems. Stem segments widely
obovate to club shaped, 8-15 cm (3.1-5.9 in) long, 4-6 cm
(1.6-2.4 in) in diameter, with well-defined tubercles 2-5 cm
(0.8-2 in) long, 1-2 cm (0.4-0.8 in) wide, 1 cm (0.4 in) high.
Areoles nearly round, with gray wool, to 1.5 cm (0.6 in) in di-
ameter. Glochids only rarely present. Spines 10-25, very
rigid, gray with darker tips, diverging to bent downward, very
flattened but four-angled, 1-5 cm (0.4-2 in) long, to 3 mm
wide basally. Flowers yellow, 4-6 cm (1.6-2.4 in) in diame-
ter; pericarpels very spiny. Fruits ovoid, moderately fleshy,
4-5 cm (1.6-2 in) long, 2.5-3 cm (1-1.2 in) in diameter, very
spiny. Distribution: central region of Baja California Penin-
sula, Mexico.

Grusonia kunzei (Rose) Pinkava 1999

DEVIL CHOLLA, KUNZE CLUB CHOLLA, WRIGHT'S CLUB CHOLLA

Opuntia kunzei Rose 1908

Grusonia wrightiana E. M. Baxter 1935, Opuntia wrightiana (E. M. Bax-
ter) Peebles 1937

Plants much branched, forming mats to 50 cm (20 in) high.
Stem segments club shaped, curved, narrowing basally,

10-15 cm (3.9-5.9 in) long, 2.5-4 cm (1-1.6 in) in diameter,
with prominent tubercles 2-3 cm (0.8-1.2 in) high. Areoles
round, with gray to white wool. Glochids yellow, few, 5—6
mm (0.2 in) long. Spines 17—27, abundantly distributed
along the stems and obscuring them. Principal apical spines
tan to reddish tan, diverging, angled basally, the longest to
50 mm (2 in). Principal basal spines tan with white margins,
strongly flattened, bent downward, the longest to 45 mm (1.8
in). Flowers yellow to pale yellowish green, 1.5-2 cm (0.6-
0.8 in) long. Fruits obovate to oblong, lemon yellow to yel-
low, fleshy, sometimes proliferating, 4-7.5 cm (1.6-3 in)
long, 1.5-4 cm (0.6-1.6 in) in diameter, with glochids and
spines. Distribution: Sonoran Desert of southwestern Ari-
zona, and northern Baja California and Sonora, Mexico.

Grusonia marenae (S. H. Parsons) E. F. Anderson 1999
Opuntia marenae S. H. Parsons 1936, Marenopuntia marenae (S. H.

Parsons) Backeberg 1950

Plants shrubby, erect, much branched, 15-60 cm (5.9-24 in)
high, the older parts woody. Roots tuberous. Stems not seg-
mented, slender cylindrical, branching, shiny green, to 20 cm
(7.9 in) long, 0.8-1.5 cm (0.3-0.6 in) in diameter, with tu-
bercles. Areoles round, 3 mm in diameter, with very small
glochids and some needle-like spines. Leaves awl shaped,
green or reddish purple, to 1 cm (0.4 in) long. Principal api-
cal spines 2-6, whitish, to 2 cm (0.8 in) long, bulbous basally.
Principal basal spines dark, directed downward, bulbous
basally. Secondary spines 7-12, white, needle-like, next to the
surface, 0.3-1 cm (to 0.4 in) long. Flowers borne terminally,
sunken into the stem, often open for several days, whitish,
without receptacular tubes, 6-8 cm (2.4-3.1 in) in diameter.
Fruits dry, ripening in the swelling stem tips, dehiscing later-
ally. Distribution: Sonora, Mexico.

Grusonia invicta Grusonia kunzei
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Gmsonia moelleri (A. BergerexY. Wright) E. F. Anderson
1999

Opuntia moelleri A. Berger ex Y, Wright 1929
Corynopuntia moellerina F. M. Knuth 1935

Plants many-stemmed with small branches. Stem segments
more or less club shaped, green, 4-7 cm (1.6-2.8 in) long, 3-
4 cm (1.2-1.6 in) in diameter, with large, elongated tuber-
cles. Principal spines usually 6, bulbous basally, upper ones
radiating and erect, lower ones directed downward, flat-
tened, whitish, slightly pubescent, to 1.6 cm (0.6 in) long.
Secondary or radial spines numerous, white, fine, upper ones
grouped like glochids. Flowers transparent greenish yellow,
5-6 cm (2-2.4 in) long, to 5 cm (2 in) in diameter; peri-
carpels strongly tuberculate and spiny. Distribution: Coahu-
ila, Mexico.

Gmsonia parishii (Orcutt) Pinkava 1999

GROUND MATCHOLLA, PARISH CHOLLA

Opuntia parishii Orcutt 1896, Corynopuntia parishii (Orcutt) F. M.

Knuth 1935

Plants low, much branched, forming mats 10—20 cm (3.9-
7.9 in) high. Stem segments club shaped, 5-9 cm (2-3.5 in)
long, 2-3 cm (0.8-1.2 in) in diameter, with tubercles. Are-
oles round, with gray to white wool. Glochids yellow, 5-8
mm (0.2-0.3 in) long. Spines 14-22, borne on distal areoles
or over entire segment, white to brown, with yellowish tips.
Principal apical spines about 5, brownish, diverging, some-
what round in cross section, angular to flattened basally, to
42 mm (1,7 in) long. Principal basal spines 5-6, whitish to
pinkish to tan, strongly bent backward, flattened, 25-45 mm

(1—1.8 in) long. Flowers pale yellow with reddish midribs,
1.5-2.2 cm (0.6-0.9 in) long. Fruits yellow, fleshy, 3.5-5.5
cm (1.4-2.2 in) long, 1.5-2 cm (0.6-0.8 in) in diameter,
without spines but with dense yellow glochids. Distribution:
Mojave and Sonoran Deserts of southeastern California,
southern Nevada, and northwestern and southern Arizona.

GrUSOnia pukhella (Engelmann) H. Robinson 1973
DWARF CHOLLA

Opuntia puichella Engelmann 1863, Corynopuntia pulchella (Engel-

mann) F. M, Knuth 1935; Micropuntia pulchella (Engelmann) C, Hol-

land 1997, not validly published

Micropuntia barkleyana Daston 1947, Opuntia barkleyana (Daston)
G. D. Rowley 1958

Micropuntia brachyrhopalica Daston 1947, Opuntia brachyrhopalica
(Daston) G. D. Rowley 1958

Micropuntia spectatissima Daston 1947, Opuntia spectatissima (Das-
ton) G. D. Rowley 1958

Micropuntia gracilicylindrica Wiegand & Backeberg 1956, Opuntia gra-

cilicylindrica (Wiegand & Backeberg) G. D. Rowley 1958

Micropuntia pygmaea Wiegand & Backeberg 1956, Opuntia pygmaea

(Wiegand & Backeberg) G. D. Rowley 1958

Micropuntia tuberculosirhipalica Wiegand & Backeberg 1956, Opuntia
tuberculosirhipalica (Wiegand & Backeberg) G. D. Rowley 1958

Micropuntia wiegandii Backeberg 1957, Opuntia wiegandii (Backeberg)

G. D. Rowley 1958

Plants low, much branched, forming mats 10-20 cm (3.9-
7.9 in) high. Roots tuberous. Stem segments cylindrical to
ellipsoidal to club shaped, 1-4 crn (0.4-1.6 in) long, some-
times as long as 10 cm (3.9 in), and 0.5—2.5 cm (0.2—1 in) in
diameter, with rather prominent tubercles. Areoles round,
with white to gray wool. Glochids yellow to reddish yellow,
barbed, to 0.8 crn (0.3 in) long. Spines 8—15, mostly in distal
areoles, white to reddish brown, becoming gray with age, di-
vergent to bent downward, flattened, longest to 6 cm (2.4

Grusonia parishii



in). Flowers rose to purple, 1.5-2.5 cm (0.6-1 in) long. Fruits
obconical, smooth, reddish, fleshy, 1.5-3 cm (0.6-1.2 in)
long, 0.8-1.2 cm (0.3-0.5 in) in diameter. Distribution: Mo-
jave Desert of central Nevada and neighboring border areas
of California and Utah.

Grusonia reflexispina (Wiggins & Rollins) E. F.Anderson
1999

Opuntia reflexispina Wiggins & Rollins 1943, Corynopuntia reflexispina

(Wiggins & Rollins) Backeberg 1958

Plants low, moderately branched, forming clumps 20-40 cm
(7.9-16 in) high, 30-100 cm (12-39 in) wide, with erect can-
delabra-like trunks. Stem segments cylindrical to broadly
club shaped, pale yellowish green, glabrous, 5-10 cm (2-3.9
in) long, 0.8-1.5 cm (0.3-0.6 in) in diameter, with broad tu-
bercles. Areoles round to elliptical, with white wool and
twisted hairs soon falling away. Glochids numerous in older
areoles, yellow, 1-7 mm (to 0.3 in) long. Principal spines 2-5,
broadly awl shaped, flattened, rough, bulbous basally, with
small papillae. Principal apical spine one, erect, gray, 6-10
mm (0.2-0.4 in) long. Principal basal spines gray to almost
white, bent backward, fine, 8-15 mm (0.3-0.6 in) long. Sec-
ondary or radial spines about 10, needle-like to flattened,
4-6 mm (0.2 in) long. Flowers borne in clusters at segment
tips, yellow. Fruits dry, green. Distribution: Sonora, Mexico.

Grusonia schottii (Engelmann) H. Robinson 1973

CLAVELLINA, DEVIL CACTUS, DOG CHOLLA, SCHOTT CLUB CACTUS

Opuntia schottii Engelmann 1856, Corynopuntia schottii (Engelmann)

F.M. Knuthl935
Opuntia densispina Ralston & Hilsenbeck 1992

Plants low, forming extensive mats 7.5-9 cm (3-3.5 in) high.
Roots fibrous. Stem segments club shaped, 2-6.5 cm (0.8-
2.6 in) long, 1.5-3 cm (0.6-1.2 in) in diameter, with broad

Grusonia schottii
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tubercles to 2 cm (0.8 in) high. Areoles round, with white or
yellow wool. Glochids yellowish white to yellow, to 0.7 cm
(0.3 in) long. Spines 11-17, borne mostly on distal areoles,
spreading to bent downward, white to reddish brown, 3-7
cm (1.2-2.8 in) long. Principal apical spines 2-3, ascending,
diverging, somewhat round to angular-flattened in cross sec-
tion, reddish brown. Principal basal spines divergent or bent
downward, tan to brown, sharp edged, flattened to angular-
flattened. Flowers bright yellow, to 2 cm (0.8 in) long. Fruits
cylindrical to ellipsoidal, yellow, fleshy, without spines but
with yellow glochids. Distribution: Chihuahuan Desert from
southern central Texas into central Coahuila, Mexico.

Grusonia vilis (Rose) H. Robinson 1973
Opuntia vilis Rose 1909, Corynopuntia vilis (Rose) F. M. Knuth 1935

Plants very small, creeping, forming mats 10-15 cm (3.9-5.9
in) high, to several meters wide. Stem segments prostrate,
becoming ascending or erect, the terminal segments vertical
and club shaped, turgid, pale green, to 5 cm (2 in) long, with
low tubercles. Areoles with white wool when young. Princi-
pal spines on the prostrate portions reddish with white tips,
round in cross section, somewhat rough, on the club-shaped
segments reddish with yellowish white tips, 1-4 cm (0.4-1.6
in) long. Secondary or radial spines more than 12. Flowers
brilliant purple, to 4 cm (1.6 in) long. Fruits pale green, dark-
ening as they dry, tuberculate, spiny, 2.5-3 cm (1-1.2 in)
long. Distribution: Zacatecas and Coahuila, Mexico.

Gymnocalycium
Among the most popular cacti for hobbyists—and certainly
exciting to see in the field—is Gymnocalycium, a large genus
of globose cacti from east of the Andes in South America.
Gymnocalycium (type, Echinocactus denudatus — G. denuda-
tum) was described by Ludwig Pfeiffer in 1844 for three spe-
cies, the name derived from the Greek gymnos, naked, and
calyx, bud, referring to the smooth flower bud.

The great popularity of the cacti has led to a large number
of names and several publications. Gerhart Frank (1976-
1977), Bohumil Schutz (1986), and John Pilbeam (1995)
have published important treatments of Gymnocalycium,
but one of the most valuable in assessing the status of the
many names of species is the work by Detlev Metzing, Mas-
simo Meregalli, and Roberto Kiesling (1995). There has been
little debate as to the placement of Gymnocalycium in the
tribe Trichocereeae, but determining which of the many spe-
cies are acceptable is another matter. Metzing et al., and oth-
ers, have greatly assisted the International Cactaceae Sys-
tematics Group in developing its list of 71 accepted species.
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Gymnocalycium is characterized as having low-growing,
usually solitary stems with several ribs that are sometimes
tuberculate. It has no differentiated fertile zone, the flowers
simply arising from the usually depressed stem tip. Flowers
are open during the day, funnelform to bell shaped, and
white or pale pink. The pericarpels and floral tubes have a
few broad, obtuse scales with membranous margins; their
areoles are naked. Fruits are oblong to globose, either dry or
fleshy, and dehiscent.

Gymnocalycium Pfeiffer ex Mittler 1844, as "Gymnocalicium"

Brachycalycium Backeberg 1942

Subfamily Cactoideae, tribe Trichocereeae. Plants low growing,
usually solitary but sometimes forming clusters. Stems globose to de-
pressed globose to short cylindrical. Ribs 4-15, sometimes more,
usually broadly rounded, often spiraling, at times tuberculate, often
with "chins" just below the areoles. Tubercles often present, variable.
Areoles large. Spines present, variable. Differentiated fertile zone ab-
sent. Flowers borne at or near the stem tips, open during the day in
spring and summer, funnelform to bell shaped, white or pink, some-
times yellow or vivid red; pericarpels and floral tubes with a few large,
broad, obtuse scales with membranous margins, areoles naked; pe-
rianth usually spreading; stamens in two groups, one surrounding the
nectar chamber, the other inserted nearthe mouth of the floral tube.
Fruits oblong to globose, dry or fleshy, dehiscing by various means;
floral remains persistent. Seeds extremely variable. Distribution: Bo-
livia, southern Brazil, Paraguay, Uruguay, and Argentina.

A number of infrageneric taxa of Gymnocalycium have been de-
scribed, based mainly on seed characters, and these are described by
Schutz (1986) and Pilbeam (1995). Six subgenera are often recog-
nized: Gymnocalycium, Macrosemineum, Microsemineum, Musco-
semineum, Pirisemineum, and Trichomosemineum.

Gymnocalycium albiareolatum Rausch 1985

Plants solitary, flattened globose, glaucous, to 6 cm (2.4 in) in
diameter. Taproots large. Ribs 9-11, straight, with distinct
chinlike protrusions to 1 cm (0.4 in) long. Central spines ab-
sent. Radial spines 6-7, curving back against the stem, stiff,
brown, to 1 cm (0.4 in) long. Flowers silvery white, to 6.5 cm
(2.6 in) long and 4.5 cm (1.8 in) in diameter. Fruits oval to
club shaped, blue-green, 2.5-3 cm (1-1.2 in) long. Distribu-
tion: La Rioja, Argentina.

Gymnocalycium ambatoense Piltz 1980

Plants flattened globose to globose, to 5 cm (2 in) high and 7
cm (2.8 in) in diameter. Ribs about 10 with distinct chinlike
protrusions. Central spine one, sometimes absent, straight

or curved inward. Spines yellowish brown, becoming pinkish
gray with age. Radial spines 9-11, stout, slightly curved, to
2.5 cm (1 in) long. Flowers bell shaped, silky white with light
pink midribs, 2.5-4.5 cm (1-1.8 in) long, 3-4 cm (1.2-1.6
in) in diameter. Fruits flattened globose, dark green, to 1.7
cm (0.7 in) long. Distribution: Catamarca, Argentina.

Gymnocalycium amerhauseri H. Till 1994

Plants usually solitary, flattened globose to globose, dark
green to bluish gray-green, glossy, plump, to 2.5 cm (1 in)
high, 5-6 cm (2-2.4 in) in diameter. Ribs usually 8, rounded.
Areoles oval, with yellowish white wool, later naked. Central
spine one, present only on mature areoles, 12-14 mm (0.5-
0.6 in) long. Radial spines 5-7, radiating, slightly curved to
straight, white with dark brown bases, 6-12 mm (0.2-0.5 in)
long. Flowers funnelform, widely open, creamy white to pale
pink, to 3 cm (1.2 in) in diameter. Fruits oval to spindle-like,
dark green, 32-33 mm (1.3 in) long, to 19 mm (0.7 in) in di-
ameter. Seeds globose. Distribution: Cordoba, Argentina.

Gymnocalycium andreae (Boedeker) Backeberg 1935
Echinocactus andreae Boedeker 1930
Gymnocalycium andreae subsp.carolinense G. J. A. Neuhuber 1994

Plants often forming clusters to 15 cm (5.9 in) or more wide.
Stems globose, blue-green to blue-gray, to 5 cm (2 in) high
and in diameter. Ribs about 8, flat, poorly defined, rounded,
with sharp cross-furrows, chinlike protrusions absent. Cen-
tral spines 1—3, slightly curved upward, dark brown. Radial
spines about 7, thin, spreading, whitish with darker bases, to
8 mm (0.3 in) long. Flowers clear sulfur yellow, to 3 cm (1.2
in) long, 4-5 cm (1.6-2 in) in diameter. Fruits globose to cy-
lindrical, blue-green, to 1.2 cm (0.5 in) in diameter. Distrib-
ution: Cordoba and San Luis, Argentina.

Two subspecies of Gymnocalycium andreae are recog-
nized. Subspecies andreae occurs in the Sierra de Cordoba.
Subspecies carolinense occurs in the Sierra de San Luis.

Gymnocalycium angelae Meregalli 1998

Plants usually solitary. Stems flattened globose, bright to mid-
green, shiny, smooth, to 8 cm (3.1 in) high and 10 cm (3.9 in)
in diameter. Ribs 7-10, flat, wide, rounded, with cross-fur-
rows, obtuse. Areoles oval. Central spines absent. Radial
spines 7, yellowish, becoming gray with darker bases, 15—20
mm (0.6-0.8 in) long. Flowers white with rose red base, to 4
cm (1.6 in) long, 5 cm (2 in) in diameter. Fruits green, to 3
cm (1.2 in) long. Distribution: San Martin department, Cor-
rientes, Argentina.



Gymnocalycium anisitsii (K. Schumann) Britton & Rose
1922

Echinocactus anisitsii K. Schumann 1900

Echinocactus dams/7 K. Schumann 1903, Gymnocalycium dams/7

(K. Schumann) Britton & Rose 1922

Echinocactus joossensianum Boedeker 1918, Gymnocalycium

joossensianum (Boedeker) Britton & Rose 1922

Gymnocalycium griseopallidum Backeberg 1966, notvalidly published

Gymnocalycium damsii var. multipmlifeum P. J. Braun 1991, G. anisit-

sii subsp. multiproliferum (P. J. Braun) P. J. Braun & Esteves 1995

Plants solitary or clustering. Stems globose to short colum-
nar, pale green, often with reddish or violet tints, to 10 cm
(3.9 in) or more high and 8 cm (3.1 in) in diameter. Ribs 11
with acute tubercles. Central spine usually absent, sometimes
one. Radial spines 5-7, slender, twisted, yellowish to brown-
ish, 1-6 cm (0.4-2.4 in) long. Flowers funnelform, white to
rose, to 4 cm (1.6 in) long. Fruits long cylindrical, red, to 2.5
cm (1 in) long and 1 cm (0.4 in) in diameter. Distribution:
Brazil, Bolivia, and Paraguay.

Two subspecies of Gymnocalycium anisitsii are recog-
nized. Subspecies anisitsii has white flowers; it occurs in Bo-
livia and Paraguay. Subspecies multiproliferum has numer-
ous violet-green stems, longer spines, and rose-colored
flowers; it occurs in Mato Grosso do Sul, Brazil.

Gymnocalycium baldianum (Spegazzini) Spegazzini 1925
Echinocactus baldianum Spegazzini 1905

Echinocactus sanguiniflorus Werdermann 1932, Gymnocalycium san-

guiniflorum (Werdermann) Werdermann 1936

Plants solitary at first, sometimes clustering later. Stems de-
pressed globose, gray-green to blue-green, 4-10 cm (1.6-3.9
in) high, 6-7 cm (2.4-2.8 in) in diameter. Roots tuberous.
Ribs 9-11, rounded, divided into tubercles. Spines all radials,
5-7, thin, flattened against the surface, gray or brown, to 1.5
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cm (0.6 in) long. Flowers pinkish red to deep red or purple,
3-5 cm (1.2-2 in) long and in diameter. Fruits spindle shaped,
dark gray-green. Distribution: Catamarca, Argentina.

Gymnocalycium bayrianum H. Till 1987

Plants solitary, flattened globose, blue-green with reddish
tint, 4-5 cm (1.6-2 in) high, to 10 cm (3.9 in) or more in di-
ameter. Taproots long. Ribs 6-10, broad and flat below, with
notches over each areole. Central spine usually absent, some-
times one. Radial spines usually 5, curving backward, light
brown with darker tips, becoming gray with age, to 3 cm (1.2
in) long. Flowers funnelform, creamy white, to 6 cm (2.4 in)
long and 4 cm (1.6 in) in diameter. Fruits elongated, gray-
green with bluish bloom. Distribution: Tucuman and Salta,
Argentina.

Gymnocalycium berchtii G. J. A. Neuhuber 1997

Plants solitary, flattened with slightly sunken stem tips, dull
blackish gray or blackish brown, to 2 cm (0.8 in) high, 4-6
cm (1.6-2.4 in) in diameter. Ribs 7-9, flattened. Areoles oval,
with white to yellowish wool. Spines 3-5, straight, dull, dark
brown to black, sometimes with lighter colored tips, 7-10
mm (0.3-0.4 in) long. Flowers funnelform, mother-of-pearl
colored to rose, 5.3-7.9 cm (2.1-3.1 in) long, 4.3-6 cm (1.7-
2.4 in) in diameter. Fruits elongate globose, gray-green, 21-
42 mm (0.8-1.7 in) long, 9-20 mm (0.4-0.8 in) in diameter.
Seeds black. Distribution: San Luis, Argentina.

Gymnocalycium bodenbenderianum (Hosseus ex
A.Berger) A.W. Hilll933

Echinocactus bodenbenderianum Hosseus ex A. Berger 1929

Gymnocalycium moserianum Schutz 1966, not validly published
Gymnocalycium intertextum Backeberg ex H.Till 1987, G. bodenbende-

rianum subsp.intertextum (Backeberg ex H.Till) H.Till 1993

Gymnocalycium anisitsii subsp. multiproliferum Gymnocalycium baldianum, photograph by Graham Charles
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Plants flat and disklike, barely rising above ground level,
brownish to gray-green, 2-3 cm (0.8-1.2 in) high, to 8 cm
(3.1 in) in diameter. Ribs 11-15, low, rounded, with distinct
tubercles. Spines 3-7, stout, curving backward, blackish
brown, becoming grayish with age, to 1 cm (0.4 in) long.
Flowers whitish to pale pink, 3.5-6 cm (1.4-2.4 in) long, flo-
ral tubes narrow. Fruits ovoid, blue-green, to 2 cm (0.8 in) or
more long and 1 cm (0.4 in) in diameter. Distribution: Ar-
gentina.

Two subspecies of Gymnocolycium bodenbenderianum
are recognized. Subspecies bodenbenderianum has 11-14
low, rounded ribs, and 3-5 spines; it occurs in Cordoba and
La Rioja. Subspecies intertextum has 13-15 ribs with
rounded and pointed tubercles, and 5-7 spines; it occurs in
northern Argentina.

Gymnocalydum borthii Koop ex H. Till 1987

Plants flattened globose to elongate globose, gray-green to
violet-brown, to 10 cm (3.9 in) high and 9 cm (3.5 in) in di-
ameter. Ribs 9-16, vertical, with rounded chinlike protru-

Gymnocalycium bodenbenderianum subsp. intertextum, photograph by
Jean-Marie Solichon

Gymnocalydum bruchii

sions. Spines usually 5, sometimes as many as 9, flexible to
rigid, straight, radiating, one pointing downward, to 2.5 cm
(1 in) long. Flowers funnelform, white with pinkish throats,
to 4.5 cm (1.8 in) long and 5 cm (2 in) in diameter. Fruits
spindle shaped, to 1.5 cm (0.6 in) in diameter. Distribution:
near Quines, San Luis, Argentina.

Gymnocalydum bruchii (Spegazzini) Hosseus 1926
Frailea bruchii Spegazzini 1923
Gymnocalydum lafaldense Vaupel 1924
Gymnocalydum albispinum Backeberg 1936

Plants freely sprouting, forming mats of many small stems.
Stems dark green, to 3.5 cm (1.4 in) high and 6 cm (2.4 in) in
diameter. Ribs 12, low, rounded, divided into tubercles with-
out chinlike protrusions. Central spines 1-3, sometimes ab-
sent, erect, white or brownish. Radial spines 12-14, curved
backward, thin, bristle-like, glassy white, to 6 mm (0.2 in)
long. Flowers delicate violet-pink to white, 3.5-5 cm (1.4-2
in) long and in diameter. Fruits globose, bluish to whitish.
Distribution: Cordoba, Argentina.

Gymnocalydum buenekeri Swales 1978

Plants forming clusters. Stems flattened globose to short
cylindrical, dark matte green, to 15 cm (5.9 in) high and 10
cm (3.9 in) or more in diameter. Ribs usually 5, broadly
rounded, with shallow notches between areoles. Spines 3-5,
stiff, slightly curved, pale yellow, becoming dark brown, to
2.5 cm (1 in) long. Flowers pale peach pink to rose pink, to
4.5 cm (1.8 in) long and 6.5 cm (2.6 in) in diameter. Fruits
subcylindrical to ovoid, green. Distribution: Rio Grande do
Sul, Brazil.

Gymnocalydum calochlorum (Boedeker) Y. ito 1952
Echinocactus calochlorus Boedeker 1932
Echinocactus prolifer Backeberg 1932, Gymnocalydum proliferum

(Backeberg) Backeberg 1936

Plants freely branching, forming clusters or even cushions.
Stems depressed globose, gray-green to blue-green, to 4 cm
(1.6 in) high and 6 cm (2.4 in) in diameter. Ribs about 11, tu-
berculate. Spines about 9, curving backward against the
stems, thin, flexible, white to pinkish brown, to 1 cm (0.4 in)
long. Flowers pale pink, not opening widely, to 6 cm (2.4 in)
long. Fruits elongate ovoid, blue to blue-green. Distribution:
probably Cordoba, Argentina.

Gymnocalydum capillaense (Schick) Hosseus 1926
Echinocactus capillaensis Schick 1923
Echinocactus sigelianus Schick 1923, Gymnocalydum sigelianum

(Schick) Hosseus 1926



Echinocactus suttenanus Schick 1923, Gymnocalycium sutterianum

(Schick) Hosseus 1926

Plants freely branching, forming numerous offsets. Sterns
flattened globose, dull blue-green, to 8 cm (3.1 in) high and
in diameter. Ribs as many as 13, flat, with low chinlike pro-
trusions. Spines about 5, yellowish white, to 1.2 cm (0.5 in)
long. Flowers delicate pinkish white, to 7 cm (2.8 in) long
and 6 cm (2.4 in) in diameter. Fruits club shaped, bluish. Dis-
tribution: Cordoba, Argentina.

Gymnocalycium carmianthum Borth & Koop 1976

Plants solitary, flattened globose with depressed stem tips,
dull blue-green or gray-green, to 5.5 cm (2.2 in) high and 10
cm (3.9 in) in diameter. Ribs 6-11, flattened except at the
tips, with angular tubercles. Central spines 1-2, sometimes
absent, strongly curved upward, 0.8-1.5 cm (0.3-0.6 in)
long. Radial spines 5-9, usually 7, thick, awl shaped, angular,
in pairs, lowermost one pointing downward and flattened
on the stem surface, reddish brown, to 2.5 cm (1 in) long.
Flowers bell shaped, carmine, to 4.5 cm (1.8 in) long and 6
cm (2.4 in) in diameter. Fruits pear shaped, olive green, to
1.5 cm (0.6 in) long and 1.1 cm (0.4 in) in diameter. Distri-
bution: Catamarca, Argentina.

Gymnocalycium castellanosii Backeberg 1936
Gymnocalycium bozsingianum Schutz 1977

Gymnocalycium ferox (Backeberg) Slaba 1984, not validly published

Gymnocalycium acorrugatum J. G. Lambert 1988

Plants solitary, globose to elongate globose, dull blue-green,
to 15 cm (5.9 in) high and 10 cm (3.9 in) in diameter. Ribs
10-12, wide, flat, divided into small, sharply separated tu-
bercles. Spines stout, straight, whitish with dark tips. Cen-
tral spine one. Radial spines 5-7, to 2.5 cm (1 in) long. Flow-
ers bell shaped to funnelform, white with pink tint, to 4.5 cm
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(1.8 in) long and in diameter. Fruits globose, green. Distrib-
ution: La Rioja and Cordoba, Argentina.

Gymnocalycium catamarcense H. Till & W. Till 1995
Gymnocalycium catamarcense subsp. adnacispinum H. Till & W. Till

1995

Gymnocalycium catamarcense subsp. schmidianum H. Till & W. Till

1995

Plants usually solitary, flattened globose to globose, gray-
green, with sunken stem tips, 3.5-6 cm (1.4-2.4 in) high,
7.5-9 cm (3-3.5 in) in diameter. Ribs 9-26, broad, rounded.
Areoles oval to elongate, with bright yellow to yellowish
brown wool. Spines variable, 5-9, usually 7, flattened, yel-
lowish to light brown, becoming gray, often of two colors.
Central spines as many as 3, often absent, strongly curved
when present. Radial spines about 9, one pointing down-
ward, others incurved to the sides, often interlacing, 3-4 cm
(1.2-1.6 in) long. Flowers white to greenish white, 5-5.5 cm
(2-2.2 in) long, 4-4.3 cm (1.6-1.7 in) in diameter. Fruits
green. Distribution: Catamarca, Argentina.

Three subspecies of Gymnocalycium catamarcense are
recognized. Subspecies catamarcense has spines of two col-

Gymnocalycium
calochlorum

Gymnocalycium capillaense, photograph by Jean-Marie Solichon

Gymnocalycium
carmianthum,
photograph by
Jean-Marie Solichon



352 Gymnocalycium catamarcense

ors; it occurs fairly widely in Catamarca. Subspecies schmid-
ianum differs from subspecies catamarcense in having brown
spines that are oval in cross section; it occurs near Tinogasta.
Subspecies acinacispinum has sharp-cornered, upright ribs
with strong chinlike protrusions and light spination; it oc-
curs in the Sierra de Manchao.

Gymnocalycium chiquitanum Cardenas 1963
Gymnocalycium hammerschmidii Backeberg 1963, not validly pub-

lished

Plants usually solitary, flattened globose, gray-green to light
green, sometimes flushed with red, 2-4 cm (0.8-1.6 in) or
more high, 6-9 cm (2.4-3.5 in) in diameter. Ribs 6-7 with
prominent chinlike protrusions. Central spine usually ab-
sent, sometimes one, 1.5-2 cm (0.6-0.8 in) long. Radial
spines 5-9, yellowish brown to gray, with dark tips, curved
backward, 1-2.5 cm (0.4-1 in) long. Flowers lilac-pink, some-
times white or salmon, 5-7 cm (2-2.8 in) long and in diame-
ter. Fruits spindle shaped, dark bluish purple, to 2 cm (0.8 in)
long. Distribution: San Jose and Santa Cruz, Bolivia.

Gymnocalycium deeszianum Dolz 1943
Plants solitary, depressed globose to elongate globose, light
olive green, becoming deep green with age, to 6.5 cm (2.6 in)
in diameter. Ribs 7-8 with distinct, pointed, chinlike pro-
trusions. Spines about 7, pale yellow, flattened against the
stem surface or slightly spreading, curving, to 2.5 cm (1 in)
long. Flowers creamy white with pink tint, to 5 cm (2 in)
long. Distribution: Argentina.

Gymnocalycium delaetii (K. Schumann) Hosseus 1926
Echinocactus delaetii K. Schumann 1901

Plants solitary, depressed globose to globose, glossy light
green, to 10 cm (3.9 in) high and in diameter. Ribs 5-8, flat,
with poorly developed but separate tubercles, with transverse
furrows. Areoles few. Spines 6-7, reddish gray to yellowish
brown, curving outward, somewhat flattened, 1-1.5 cm
(0.4-0.6 in) long. Flowers deep pink, to 5 cm (2 in) long and
7 cm (2.8 in) in diameter. Fruits ovoid, green. Distribution:
northern Argentina. Gymnocalycium delaetii appears to be
closely related to G. schickendantzii.

Gymnocalycium denudatum (Link & otto) Pfeiffer ex
Mittler 1844

SPIDER CACTUS

Echinocactus denudatum Link & Otto 1828, Cereus denudatus (Link &

Otto) Pfeiffer 1828

Plants solitary, depressed globose to globose, glossy dark
green, 2-3 cm (0.8-1.2 in) high, 6-8 cm (2.4-3.1 in) in di-

ameter. Ribs 5-8, flat, with poorly developed tubercles. Are-
oles few. Spines 3-5, whitish yellow, flattened against the stem
surface, somewhat twisted, 1-1.5 cm (0.4-0.6 in) long. Flow-
ers pure, shiny white, to 5 cm (2 in) long and 7 cm (2.8 in) in
diameter. Fruits oblong, green. Distribution: Rio Grande do
Sul, Brazil, into northern Uruguay, in Argentina, and possibly
into southern Paraguay. Gymnocalycium denudatum is ex-
tremely variable.

Gymnocalycium erinaceum J. G. Lambert 1985

Plants solitary, flattened globose to globose, gray-green to
brownish green, glaucous, to 5 cm (2 in) high and 5.5 cm
(2.2 in) in diameter. Ribs 12. Spines dark brown at first, later
grayish white, with dark tips and bases. Central spines 1-2, to
10 mm (0.4 in) long. Radial spines 7-9, straight, one point-
ing downward, others in pairs pointed to sides, 6-8 mm
(0.2-0.3 in) long. Flowers funnelform, white, to 5.5 cm (2.2
in) long and 4.8 cm (1.9 in) in diameter. Fruits spindle
shaped, bluish, to 1.6 cm (0.6 in) long and 1.3 cm (0.5 in) in
diameter. Distribution: Cordoba, Argentina.

Gymnocalycium deeszianum

Gymnocalycium denudatum



Gymnocalydum eurypleurum F. Ritter 1979

Plants solitary, flattened globose, low growing, dull olive
green to brownish, 7-12 cm (2.8-4.7 in) in diameter. Ribs
7-12, low, somewhat tuberculate. Central spines 1-2, usually
absent, similar to radials. Radial spines 4-7, awl shaped,
straight to slightly curved, brown, 1-3 cm (0.4-1.2 in) long.
Flowers white with pink tint, to 3 cm (1.2 in) long. Fruits
barrel shaped, whitish to purple, to 2 cm (0.8 in) in diameter.
Distribution: Paraguay.

Gymnocalydum eytianum Cardenas 1958

Plants solitary, depressed globose, blue-green, often with
brown, 10-15 cm (3.9-5.9 in) high, 20-30 cm (7.9-12 in) in
diameter. Ribs about 18, to 1 cm (0.4 in) high, forming
rounded tubercles. Spines 4-5, not distinguishable as cen-
trals and radials, spreading, brownish white, awl-like, 1.5-2.5
cm (0.6-1 in) long. Flowers white, 4-4.5 cm (1.6-1.8 in)
long. Distribution: Santa Cruz, Bolivia.

Gymnocalydum gibbosum (Haworth) Pfeiffer ex Mittler
1844

Cactus gibbosus Haworth 1812, Echinocactus gibbosus (Haworth)

A. P. de Candolle 1828, Cereusgibbosus (Haworth) Pfeiffer 1837

Cactus reductus Link 1822, Cereus reductus (Link) A. P. de Candolle

1828, Gymnocalydum reductum (Link) Pfeiffer ex Mittler 1844

Echinocactus gibbosus var. ferox Labouret ex Rumpler 1885, Gymnoca-

lydum gibbosum subsp. ferox (Labouret ex Rumpler) Papsch 1996

Echinocactus gibbosus var. chubutense Spegazzini 1902, Gymnocaly-

dum chubutense (Spegazzini) Spegazzini 1925

Gymnocalydum brachypetalum Spegazzini 1925, G. gibbosum var.

brachypetalum (Spegazzini) Papsch 1996

Gymnocalydum gerardii Y. Ito 1981, not validly published

Plants usually solitary, globose to short cylindrical, dark
blue-green, 12-15 cm (4.7-5.9 in) high, 10-12 cm (3.9-4.7
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in) in diameter. Ribs 12-19, distinctly notched. Central spines
1-3, often absent. Radial spines 7-15, pale brown to nearly
black, straight, stiff, to 3.5 cm (1.4 in) long. Flowers white or
sometimes reddish, to 6 cm (2.4 in) long. Fruits club shaped,
dark green. Distribution: widespread in southern Argentina.

Two subspecies of Gymnocalydum gibbosum are recog-
nized. Subspecies gibbosum usually has 1-3 central spines
and is widespread. Subspecies ferox has very stout radial
spines and no centrals; it occurs in Chubut province.

Gymnocalydum horstii Buining 1970

Plants solitary at first, forming clusters later. Stems globose,
bright green, to 20 cm (7.9 in) high and in diameter. Ribs
5-6, wide, rounded, somewhat acute, deeply furrowed.

Gymnocalydum gibbosum, photograph by Jean-Marie Solichon

Gymnocalydum

horstii

Gymnocalydum eurypleurum
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Spines usually 5, yellowish white, one pointing downward,
others to the sides, straight to slightly curved, to 3 cm (1.2
in) long. Flowers creamy white to pale purplish pink, to 11
cm (4.3 in) long and in diameter. Fruits ovoid, blue-green.
Distribution: Rio Grande do Sul, Brazil.

Gymnocalydum hossei (F. Haage) A. W. Hill 1933
Echinocactus hossei F. Haage 1927

Echinocactus mazanensis Backeberg 1932, Gymnocalydum maza-

nense (Backeberg) Backeberg 1935

Echinocactus rhodantherus Boedeker 1934; Gymnocalydum rhodan-

therum (Boedeker) Backeberg 1936, not validly published

Gymnocalydum nidulans Fric ex Backeberg 1936

Gymnocalydum weissianum Backeberg 1936

Gymnocalydum guanchinense Schutz 1947

Plants usually solitary, flattened globose to globose, gray-
green to brownish green, to 9 cm (3.5 in) high and 14 cm
(5.5 in) in diameter. Ribs 13-19, fairly broad. Central spine
one, brown, becoming gray with age. Radial spines 7-9,
spreading, curving backward, one pointing downward, oth-
ers to the sides, brown, becoming gray with dark tips, to 1.5
cm (0.6 in) long. Flowers whitish to reddish pink, sometimes
with brownish tint, with short floral tubes. Distribution: La
Rioja and Catamarca, Argentina.

Gymnocalydum hybopleurum (K. Schumann) Backeberg
1936

Echinocactus multiflorus var. hybopleurus K. Schumann 1898

Gymnocalydum nigriareolatum Backeberg 1934

Gymnocalydum nigriareolatum var. densispinum Backeberg ex H. Till

1998

Gymnocalydum nigriareolatum var. simoi H. Till 1998

Plants solitary, occasionally clustering, broadly globose, blue-
green, to 15 cm (5.9 in) high and in diameter. Ribs 10, sharp-
ly angled, with small chinlike protrusions. Central spine one,
with dark tip. Radial spines 7-8, pinkish gray, straight to

slightly curved, to 3 cm (1.2 in) long. Flowers ivory white.
Fruits bluish. Distribution: Catamarca, Argentina.

Gymnocalydum hyptiacanthum (Lemaire) Britton &
Rose 1922

Echinocactus hyptiacanthus Lemaire 1839, Cactus hyptiacanthus

(Lemaire) Steudel 1840

Plants solitary, flattened globose to globose, dull gray-green,
to 10 cm (3.9 in) or more in diameter. Ribs 9-11 with conical
tubercles. Central spine one, white to gray. Radial spines 5-11,
stiff, straight, to 1 cm (0.4 in) long. Flowers dull white or pale
yellowish white, to 5 cm (2 in) long. Distribution: Uruguay.

Gymnocalydum kieslingii 0. Ferrari 1985

Plants solitary, flattened to depressed globose, gray-green, to
2 cm (0.8 in) high, 6-9 cm (2.4-3.5 in) in diameter. Ribs 9-
13, usually 12, low, rounded, with tubercles separated by dis-
tinct furrows. Spines 5-9, flattened against the stem surface,
slightly arching, whitish with pink bases, 0.5-0.8 cm (0.2-
0.3 in) long. Flowers bell shaped to funnelform, white, to 6
cm (2.4 in) long, 5-6 cm (2-2.4 in) in diameter. Fruits spin-
dle shaped, to 3.5 cm (1.4 in) long and 1 cm (0.4 in) in di-
ameter. Distribution: La Rioja, Argentina.

Gymnocalydum leeanum (W. J. Hooker) Britton & Rose
1922

Echinocactus leeanus W. J. Hooker 1845

Plants depressed globose to globose, blue-green, to 8 cm (3.1
in) in diameter. Ribs 15, sometimes more, divided into six-
sided tubercles. Central spine one, sometimes absent, erect,
straight. Radial spines about 11, curving, flattened against
the stem surface, to 1.2 cm (0.5 in) long. Flowers yellowish
white, 5-6 cm (2-2.4 in) long and in diameter. Distribution:
Argentina only, according to Detlev Metzing.

Gymnocalydum hossei Gymnocalydum hybopleurum



Gymnocalycium leptanthum (Spegazzini) Spegazzini 1925
Echinocactus platensisvar. leptanthus Spegazzini 1905

Plants solitary, flattened globose, dark blackish green, to 3
cm (1.2 in) high, 5-6 cm (2-2.4 in) in diameter. Ribs about
12, well defined, not deeply furrowed. Spines usually 7, flat-
tened against the stem surface, flexible, whitish to gray,
straight, spreading evenly, to 1 cm (0.4 in) long. Flowers
white with pink throats, 6-7 cm (2.4-2.8 in) long, 3-4 cm
(1.2-1.6 in) in diameter, floral tubes narrow. Fruits club
shaped, green, 2-3 cm (0.8-1.2 in) long, to 0.8 cm (0.3 in) in
diameter. Distribution: Cordoba and Catamarca, Argentina.

Gymnocalycium mackieanum (]. W. Hooker) Metzing,
Meregalli & R. Kiesling 1995

Echinocactus mackieanusl. W. Hooker 1837
Gymnocalycium schatzlianum Strigl & W. Till 1985

Plants solitary, flattened globose, dark gray-green, to 8 cm
(3.1 in) high and 12 cm (4.7 in) in diameter. Ribs 16-20,
forming weakly defined tubercles without obvious chinlike
protrusions. Areoles white. Central spines 4-7, sometimes
only one, 2.5-3 cm (1-1.2 in) long. Radial spines 9-11, thin,
pale yellowish brown, straight, to 2.5 cm (1 in) long. Flowers
broadly funnelform, pale greenish yellow, 6-7.5 cm (2.4-3
in) long, 7-8 cm (2.8-3.1 in) in diameter. Fruits short, club
shaped, dark green. Distribution: Buenos Aires, Argentina.

Gymnocalycium marsoneri Fric ex Y. Ito 1957
Gymnocalycium megatae Y. Ito 1957
Gymnocalycium onychacanthumY. Ito 1957
Gymnocalycium tudaeY. Ito 1957
Gymnocalycium tortuga Blossfeld ex Backeberg 1959, not validly pub-

lished
Gymnocalycium fricianum Plesnik 1964, not validly published
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Gymnocalycium pseudomalacocarpus Backeberg 1966, not validly
published

Gymnocalycium matoense Buining & Brederoo 1975, G. marsoneri
subsp. matoense (Buining & Brederoo) P. J. Braun & Esteves 1995

Gymnocalycium hamatum F. Ritter 1980

Plants small, solitary, flattened globose, gray-green to cop-
pery colored. Ribs about 15, flat, round, notched. Spines
about 7, straight to slightly curved backward, light brown,
becoming darker with age, 2-3 cm (0.8-1.2 in) in diameter.
Flowers yellowish white to white, 3-3.5 cm (1.2-1.4 in) long,
3-4.5 cm (1.2-1.8 in) in diameter. Fruits globose to slightly
ovoid, purple or red. Distribution: Gran Chaco region of
northern Argentina and southern Bolivia, the Mato Grosso
Plateau of Brazil, and in Paraguay.

Gymnocalycium marsoneri is widespread and variable; the
Brazilian population has been recognized as subspecies ma-
toense.

Gymnocalycium megalothelon (Sencke ex K. Schumann)
Britton& Rose 1922

Echinocactus megalothelon Sencke ex K. Schumann 1898

Plants solitary, flattened globose, dull green to brownish
green, to 10 cm (3.9 in) high and in diameter. Ribs 10-12,

Gymnocalycium leeanum Gymnocalycium megalothelon
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acute, deeply divided into prominent tubercles. Central spine
one, erect, slightly curved. Radial spines 7-8, needle-like,
spreading, brown to gray, 1-1.5 cm (0.4-0.6 in) long. Flowers
pinkish white, 3-4 cm (1.2-1.6 in) long. Fruits ovoid, blue-
green, to 2 cm (0.8 in) long, 1-1.5 cm (0.4-0.6 in) in diame-
ter. Distribution: Paraguay. Gymnocalycium megalothelon
may be the same as G. monvillei.

Gymnocalycium mesopotamicum R. Kiesling 1980

Plants solitary, depressed globose, dark green, 1.2-2.3 cm
(0.5-0.9 in) high, to 4 cm (1.6 in) in diameter. Ribs 7-9,
broad, low, obtuse, tubercles not prominent, with transverse
grooves. Spines 9-12, flexible, flattened against the stem sur-
face, hairlike, reddish brown, becoming grayish white with
age, 2-9 mm (to 0.4 in) long. Flowers pure white, 6-7 cm
(2.4-2.8 in) long, to 6.5 cm (2.6 in) in diameter. Fruits club
shaped, dull green, 2-3 cm (0.8-1.2 in) long, 0.7-0.8 cm (0.3
in) in diameter. Distribution: Corrientes, Argentina.

Gymnocalycium mihanovichii (Fric ex Gurke) Britton &
Rose 1922

CHIN CACTUS, PLAID CACTUS
Echinocactus mihanovichii Fric ex Giirke 1905

Plants solitary, broadly globose, gray-green, often with red-
dish tint, 3-5 cm (1.2-2 in) high and in diameter. Ribs usually
8, acute, slightly notched. Spines 5-6, weak, flexible, slightly
curved, grayish yellow, 0.8—1 cm (0.3-0.4 in) long. Flowers
yellowish green to light olive green, 4-5 cm (1.6-2 in) long.
Fruits spindle shaped. Distribution: Paraguay. Gymnocaly-
cium mihanovichii is an extremely variable species and is also
popular in horticulture. Consequently, more than 10 vari-
eties have been described, several of which are not validly
published, others questionable.

Gymnocalycium monvillei (Lemaire) Britton & Rose 1922
Echinocactus monvillei Lemaire 1838
Echinocactus multiflorus J. D. Hooker 1845, Gymnocalycium multiflo-

rum (J. D. Hooker) Britton & Rose 1918
Gymnocalycium brachyanthum Gtirke 1907, G. monvillei subsp.

bmchyanthum (Gurke) H.Till 1993
Gymnocalycium ourselianum (Cels ex Salm-Dyck) Y. Ito 1952, not

validly published
Gymnocalycium schuetzianum H. Till & Schatzl 1981
Gymnocalycium achirasense H. Till & Schatzl ex H. Till 1987, G. horri-

dispinum var. achirasense (H. Till & Schatzl ex H. Till) H. Till & Schatzl
1987, G. monvillei subsp. achirasense (H. Till & Schatzl ex H. Ti l l )
H.Till 1993

Gymnocalycium horridispinum G. Frank ex H. Till 1987, G. monvillei
subsp. horridispinum (G. Frank ex H. Ti l l ) H. Til l 1993

Plants solitary, globose to flattened globose, dark green, 6-8
cm (2.4-3.1 in) high, to 20 cm (7.9 in) in diameter. Ribs 10-
17, broad, obtuse, strongly tuberculate, with distinct chin-
like protrusions. Spines stout, thick, slightly curved, yellow-
ish with reddish or purple bases. Central spines 1-4, some-
times absent. Radial spines 7-13, 3-4 cm (1.2-1.6 in) long.
Flowers white, flushed with pink. 3-8 cm (1.2-3.1 in) long,
to 7 cm (2.8 in) in diameter. Fruits globose, green, to 2 cm
(0.8 in) in diameter. Distribution: Argentina.

Four subspecies of Gymnocalycium monvillei are recog-
nized. Subspecies monvillei has 7-13 curving, somewhat
compressed radial spines; it occurs mainly in Cordoba prov-
ince. Subspecies horridispinum has 10-12 heavy, stiff radial
spines; it occurs in Cordoba. Subspecies achirasense has
10-12 radial spines that lie almost flat against the plant body;
it occurs in San Luis province. Subspecies brachyanthum has
about 7 spines and also occurs in San Luis.

Gymnocalycium mostii (Gurke) Britton & Rose 1918
Echinocactus mostii Gurke 1906
Echinocactus kurtzianum Gurke 1906, Gymnocalycium kurtzianum

(Gurke) Britton & Rose 1922
Gymnocalycium valnicekianum Jajo 1934
Gymnocalycium grandiflorum Backeberg 1936
Gymnocalycium immemoratum A. Castellanos & Lelong 1939
Gymnocalycium tobuschianum Schick 1953
Gymnocalycium bicolor Schutz 1962

Plants solitary, flattened globose, dark green, 6-7 cm (2.4-
2.8 in) high, to 13 cm (5.1 in) in diameter. Ribs 11—14, low,
deeply notched, with prominent tubercles. Spines yellowish
brown with dark tips, becoming gray with age, stout, curv-
ing. Central spines 1-2, to 2 cm (0.8 in) long. Radial spines 7-
11,0.6-2.2 cm (0.2-0.9 in) long. Flowers rose pink, to 8 cm
(3.1 in) long and in diameter. Fruits ovoid, slate blue-green,
to 2 cm (0.8 in) long and 1.5 cm (0.6 in) in diameter. Distri-
bution: Cordoba, Argentina.

Gymnocalycium monvillei subsp. monvillei



Gymnocalydum mucidum Oehme 1937
Gymnocalycium glaucum F. Ritter 1963

Gymnocalydum ferrarii Rausch 1981

Plants solitary, flattened globose, reddish gray to grayish pur-
ple. Ribs 12 with acute tubercles. Spines 5-7, gray, needle-
like, 1-2 cm (0.4-0.8 in) long. Flowers pinkish yellow, 4-4.5
cm (1.6-1.8 in) long, 4.5-5 cm (1.8-2 in) in diameter. Dis-
tribution: not known. Gymnocalydum mucidum is poorly
known.

Gymnocalydum netrelianum (Monville) Britton & Rose
1922

Echinocactus netrelianum Monville 1853

Plants solitary, occasionally clustering. Stems globose to flat-
tened globose with depressed tips, green to slightly glaucous,
3-8 cm (1.2-3.1 in) in diameter. Ribs about 14, broad,
rounded. Spines 5-8, brown to yellow, bristle-like, to 1 cm
(0.4 in) long. Flowers pale yellow, to 5 cm (2 in) long. Fruits
globose, green, 1-1.5 cm (0.4-0.6 in) in diameter. Distribu-
tion: Uruguay.

Gymnocalydum neuhuberi H. Till & W. Till 1992
Gymnocalydum curvispinum Fric 1929

Plants solitary, flattened globose, gray-green, to 4.8 cm (1.9
in) high and 7 cm (2.8 in) in diameter. Ribs 9-12, wavy,
forming distinct tubercles. Areoles round to oval, naked.
Spines needle-like, stiff, straight to slightly curved, yellow-
ish. Central spine one at first, later 4, forming a cross. Radial
spines usually 9, upper two pairs shorter, 1.1-2 cm (0.4-0.8
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in) long. Flowers funnelform, pale violet, 2.7—3.6 cm (1.1-1.4
in) long, 2.6-3.4 cm (1-1.3 in) in diameter; pericarpels and
floral tubes with brownish hairs. Fruits oval, dark green,
1.5-1.8 cm (0.6-0.7 in) long, 1-1.2 cm (0.4-0.5 in) in diam-
eter. Seeds pot shaped. Distribution: San Luis, Argentina.

Gymnocalydum obductum Piltz 1990

Plants solitary, flattened globose, dull reddish to grayish
brown, to 6 cm (2.4 in) high and 7 cm (2.8 in) in diameter.
Ribs 13-15, flat, with sunken areoles. Spines 3-5, brown with
darker bases, thin, flexible, lying next to the stem surface, to
5 mm long. Flowers pinkish white, to 1 cm (0.4 in) or more
long. Fruits globose, blue-gray, to 1.8 cm (0.7 in) long. Dis-
tribution: Cordoba, Argentina.

Gymnocalydum ochoterenae Backeberg 1936
Gymnocalydum ochoterenae subsp. cinereum Backeberg 1936

Gymnocalycium vatteri Buining 1950, G. ochoterenae subsp. vatteri

(Buining) Papsch 1993

Gymnocalydum ochoterenae subsp. herbsthoferianum H. Till &

Neuhuber l992

Plants flattened globose, olive green to brownish. Ribs about
16, broad, flat. Spines 1-7, bending backward toward the
stem or pectinate, brownish yellow to whitish yellow, with
dark tips, 1-1.5 cm (0.4-0.6 in) long. Flowers white with light
pink throats, to 3.5 cm (1.4 in) long. Fruits barrel shaped,
green to dull red, 2-3 cm (0.8-1.2 in) long, 1.5-2 cm (0.6-0.8
in) in diameter. Distribution: Cordoba, La Rioja, and San
Luis, Argentina.

Four subspecies of Gymnocalycium ochoterenae have been
described, each differing in body form and spination, but
only three are recognized. Subspecies ochoterenae has 3-5 re-
curving radial spines. Subspecies vatteri has only 1-3 re-

Gymnocalycium mostii Gymnocalycium ochoterenae subsp. vatteri
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curved spines; it occurs in Cordoba. Subspecies herbsthoferi-
anum has 6—7 pectinate radial spines; it occurs near Lujan,
San Luis.

Gymnocalycium oenanthemum Backeberg 1934

Plants solitary, flattened globose, dull gray-green to blue-
green, to 8 cm (3.1 in) high and 12 cm (4.7 in) in diameter.
Ribs 11-13, sharply angled. Central spine usually absent,
sometimes one. Radial spines usually 5, reddish gray with
dark tips, straight to slightly curved, to 1.5 cm (0.6 in) long.
Flowers wine red or pinkish red, shiny, to 5 cm (2 in) long
and 4 cm (1.6 in) in diameter. Fruits green. Distribution:
Catamarca and La Rioja, Argentina.

Gymnocalycium paediophilum F. Ritter ex Schutz 1977

Plants forming clusters. Stems flattened globose to short
cylindrical, green, 10-20 cm (3.9-7.9 in) high, 5-8 cm (2-
3.1 in) in diameter. Ribs 6-10, somewhat tuberculate. Cen-
tral spine one, stout, 1.5-2.5 cm (0.6-1 in) long, sometimes
with 2 additional smaller ones. Radial spines 5-7, awl
shaped, straight, brown, to 3 cm (1.2 in) long. Flowers pale

Gymnocalycium oenanthemum

Gymnocalycium paraguayense, photograph by Graham Charles

red, opening widely, 4.5-6 cm (1.8-2.4 in) long, 5-6 cm
(2-2.4 in) in diameter. Fruits green to blue-green, 1-1.8 cm
(0.4-0.7 in) long, 0.7-1.5 cm (0.3-0.6 in) in diameter. Dis-
tribution: Boqueron department, Paraguay. There is some
question as to the correct spelling of the epithet paedio-
philum; Hunt (1999a) lists it as pediophilum.

Gymnocalycium paraguayense (K. Schumann) Hosseus
1939

Echinocactus paraguayense K. Schumann 1903

Plants solitary at first, eventually clustering. Stems flattened
globose, later globose, shiny green, 5—8 cm (2-3.1 in) in di-
ameter. Ribs 7-12, forming distinct tubercles. Spines 3—5,
pale brownish yellow with dark tips, spreading, straight to
slightly curved. Flowers white with purplish pink throats, to
5 cm (2 in) long and in diameter. Distribution: Paraguay.

Gymnocalycium parvulum (Spegazzini) Spegazzini 1925
Echinocactus platensis var. parvulum Spegazzini 1905

Plants globose, gray-green, to 3 cm (1.2 in) high and in di-
ameter. Ribs about 13, forming distinct tubercles. Spines 5-7,
fine, grayish white, slightly curved, usually flattened against
the stem surface, to 4 mm long. Flowers white, 4.5-6 cm
(1.8-2.4 in) long. Distribution: San Luis, Argentina. Gym-
nocalycium parvulum is poorly known.

Gymnocalycium pflanzii (Vaupel) Werdermann 1935
Echinocactus pflanzii Vaupel 1923
Gymnocalycium lagunillasense Cardenas 1958, G. pflanzii var. lagunil-

lasense (Cardenas) Donald 1971
Gymnocalycium marquezii Cardenas 1958
Gymnocalycium riograndense Cardenas 1958, G. pflanzii var. riogran-

dense (Cardenas) Donald 1971
Gymnocalycium zegarrae Cardenas 1958, G. pflanzii var. riograndense

(Cardenas) Donald 1971
Gymnocalycium comarapense Backeberg 1959, not validly published
Gymnocalycium chuquisacanum Cardenas 1966
Gymnocalycium izozogsii Cardenas 1966, G. pflanzii var. izozogsii

(Cardenas) Donald 1971
Gymnocalycium millaresii Cardenas 1966, G. pflanzii var. millaresii

(Cardenas) Donald 1971
Gymnocalycium pflanzii var. albipulpa F. Ritter 1980, not validly pub-

lished
Gymnocalycium pflanzii subsp. argentinense H. Till & W. Till 1988
Gymnocalycium pflanzii subsp. dorisiae Amerhauser 1998

Plants usually solitary, clustering with age. Stems flattened
globose, yellowish to olive green, tinted with purple, 6-8 cm
(2.4-3.1 in) high, to 15 cm (5.9 in) or more in diameter. Ribs
8-10, large, round. Areoles long, oval. Central spine one,
fairly short. Radial spines 6-9, stout, very stiff, curved back-



ward in a distinctive fashion, pinkish to whitish brown, with
darker tips, to 2.5 cm (1 in) long. Flowers with short floral
tubes, whitish pink to salmon pink, to 5 cm (2 in) long and in
diameter. Fruits globose, reddish purple, 1.5-2 cm (0.6-0.8
in) in diameter. Distribution: Bolivia and Argentina.

Numerous varieties have been described for the variable
and widespread Gymnocalycium pflanzii. Three subspecies
are recognized. Subspecies pflanzii is widely distributed. Sub-
species argentinense occurs near Gonzalez, Salta, Argentina.
Subspecies dorisiae occurs in Tarija, Bolivia.

Gymnocalycium platense (Spegazzini) Britton & Rose 1922

Echinocactus platensis Spegazzini 1896, Gymnocalycium gibbosum

var. platense (Spegazzini) A. Castellanos & Lelong 1940

Plants solitary, flattened globose to globose, blue-green to
green, 8-10 cm (3.1-3.9 in) high, 6-10 cm (2.4-3.9 in) in di-
ameter. Ribs 10-14 with strong cross-furrows, with distinct
rounded tubercles. Spines 3-7, thin, needle-like, flattened
against the stem surface, brown with whitish tips, to 1 cm
(0.4 in) long. Flowers with long floral tubes, white with red
throats, to 6 cm (2.4 in) long. Distribution: Argentina.

Gymnocalycium pflanzii subsp. pflanzii
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Gymnocalycium pugionacanthum Backeberg ex H. Till
1987

Plants solitary, globose, deep blue-green, to 10 cm (3.9 in)
in diameter. Ribs about 10, broad, divided by thin transverse
furrows. Spines 6-7, curved, stout, one directed downward,
others to the sides, black, becoming gray with age, 1-2 cm
(0.4-0.8 in) long. Flowers creamy white with reddish throats,
3-4 cm (1.2-1.6 in) long, 4-5 cm (1.6-2 in) in diameter. Dis-
tribution: Catamarca, Argentina.

Gymnocalycium quehlianum (F. Haage ex Quehl) Vaupel
ex Hosseus 1926

Echinocactus quehlianus F. Haage ex Quehl 1899

Plants usually solitary, sometimes clustering. Stems depressed
globose to flattened globose, gray-green with reddish tint, to
4 cm (1.6 in) or more high, 10-15 cm (3.9-5.9 in) in diame-
ter. Ribs 11-14, low, divided by transverse furrows, with low
chinlike protrusions. Spines 5-7, short, weak, whitish, curved
downward and sideways, to 1 cm (0.4 in) long. Flowers with
narrow floral tubes, white with reddish throats, to 6 cm (2.4
in) long. Fruits slender, club shaped, grayish brown. Distrib-
ution: Cordoba, Argentina.

Gymnocalycium ragonesei A. Castellanos 1950

Plants usually solitary, very flattened globose, greenish gray
to matte brown, barely rising above ground level, to 5 cm (2
in) in diameter. Ribs 7-10, very flat, with poorly delineated
transverse furrows. Spines as many as 6, thin, almost hair-
like, whitish with darker tips, to 3 mm long. Flowers with
narrow floral tubes, white with slightly red throats, 3-4 cm
(1.2-1.6 in) long and in diameter. Fruits ovoid or spindle

Gymnocalycium
quehlianum

Gymnocalycium platense, photograph by Jean-Marie Solichon
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shaped, greenish brown, to 2.5 cm (1 in) long. Distribution:
Catamarca and Cordoba, Argentina.

Gymnocalycium rauschii H. Till & W. Till 1990

Plants solitary, flattened globose, dark green to grayish green,
to 5 cm (2 in) high, 10-15 cm (3.9-5.9 in) in diameter. Ribs
10-14. Spines 7-9, straight to slightly curved, yellow, be-
coming reddish brown with age, 1.2-1.7 cm (0.5-0.7 in)
long. Flowers wide funnelform, pale pink, 2.5-3.5 cm (1-1.4
in) long, 2.3-3 cm (0.9-1.2 in) in diameter. Fruits ovoid,
small. Distribution: Tacuarembo, Uruguay.

Gymnocalycium riojense Fric ex H. Till & W. Till 1991
Gymnocalycium triacanthum Backeberg 1959, not validly published

Gymnocalycium piltziorum Schutz 1982, G. riojense subsp.piltzio-
rum (Schutz)H. Till & W. Till 1991

Gymnocalycium riojense subsp. kozelskyanum H. Till & W. Till 1991

Gymnocalycium riojense subsp.paudspinum H. Till & W. Till 1991

Gymnocalycium riojense subsp.platygonum H. Till & W. Till 1991;

G. platygonum (H. Till & W. Till) Pilbeam 1995, not validly published

Plants solitary, flattened globose, matte green to brownish
green, 1-8 cm (0.4-3.1 in) high, 8-10 cm (3.1-3.9 in) in di-
ameter, with stem tips depressed and spineless. Ribs about
15, straight, with poorly developed tubercles. Spines 3-7,
light brown with dark tips, flattened against the stem sur-
face, one pointing downward, others to the sides, to 2 cm (0.8
in) long. Flowers with short floral tubes, whitish to pinkish
brown, to 3.5 cm (1.4 in) in diameter. Distribution: La Rioja
and Catamarca, Argentina.

Five subspecies of Gymnocalycium riojense are recog-
nized, differing in spination, body shape, and distribution.
Subspecies riojense has 5 radial spines and whitish to pinkish
brown flowers; it occurs in much of La Rioja and is the most
widespread. Subspecies kozelskyanum has 3 radial spines and
deep pink flowers with dark throats; it occurs in the Sierra de
los Colorados. Subspecies paudspinum also has 3 radial

spines and whitish flowers; it occurs at several sites in La
Rioja. Subspecies piltziorum has 3-5 radial spines that are
erect at first, then radiating, and lilac-pink flowers; it occurs
in the Sierra Velasco. Subspecies platygonum has 3 clawlike
spines and pearly white, scented flowers; it occurs north of
Salinas Grandes.

Gymnocalycium ritterianum Rausch 1972

Plants solitary to occasionally clustering. Stems flattened
globose, green with purplish tint, 3-4 cm (1.2-1.6 in) high,
to 11 cm (4.3 in) in diameter. Ribs 10-12 with transverse fur-
rows and humped tubercles. Central spine usually absent,
sometimes one, curving backward. Radial spines 7-9, pink-
ish brown, one directed downward, others to the sides, to 2.5
cm (1 in) long. Flowers shiny white with violet-pink throats,
to 6.5 cm (2.6 in) long and 7.5 cm (3 in) in diameter. Fruits
pear shaped, bluish. Distribution: La Rioja, Argentina.

Gymnocalycium rosae H. Till 1995

Plants usually solitary, flattened globose with slightly de-
pressed stem tips, dark olive green, partly sunken into the
ground, 4.2-6.8 cm (1.7-2.7 in) high, 5.5-8 cm (2.2-3.1 in)
in diameter. Ribs 7-8, straight, wide, forming distinct pro-
tuberances. Areoles oval to round, with yellowish white wool.
Spines 5-7, yellow with red or brown bases, thin, spreading,
5-10 mm (0.2-0.4 in) long. Flowers funnelform, white, to 6
cm (2.4 in) long and 5.2 cm (2 in) in diameter. Fruits ellip-
soidal, to 25 mm (1 in) long and 11 mm (0.4 in) in diameter.
Seeds globose, black. Distribution: Salta, Argentina.

Gymnocalycium saglionis (Gels) Britton & Rose 1922
GIANT CHIN CACTUS

Echinocactus saglionis Cels 1847

Brachycalycium tilcarense Backeberg 1942, Gymnocalycium saglionis

subsp. tilcarense (Backeberg) H. Till & W. Till 1997

?Echinocactus hybogonus Salm-Dyck 1950

Gymnocalycium ragonesei Gymnocalycium ritterianum, photograph by Jean-Marie Solichon



Plants solitary, large, flattened globose, dull green to blue-
green, to 15 cm (5.9 in) high and 30 cm (12 in) in diameter.
Ribs 10-30 or more with prominent rounded tubercles.
Spines yellowish brown to reddish to black, becoming gray
with age, 3-4 cm (1.2-1.6 in) long. Central spines 1-3,
straight. Radial spines 10-15, curved backward onto the
plant body. Flowers with short floral tubes, white or pinkish
white, with reddish throats, 3.5 cm (1.4 in) long, 2-3 cm
(0.8-1.2 in) in diameter. Fruits globose, reddish. Distribu-
tion: northern Argentina.

Two subspecies of Gymnocalycium saglionis are recog-
nized. Subspecies tilarense differs from subspecies saglionis
in having flowers with shorter floral tubes and occurring
only in an area near Tilcara.

Gymnocalycium schickendantzii (F. A. C. Weber) Britton
& Rose 1922

Echinocactus schickendantzii F. A. C. Weber 1896

Gymnocalycium michoga Fric ex Y. Ito 1957

Gymnocalycium anthemstele F. Ritter 1980

Plants solitary, globose, dark olive green to brownish green,
to 10 cm (3.9 in) in diameter. Ribs 7-14, distinctly tubercu-
late but running together. Spines 6-7, somewhat flattened,
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curved outward or downward, reddish gray to yellowish
brown, to 3 cm (1.2 in) long. Flowers with long floral tubes,
white to reddish, to 5 cm (2 in) long. Fruits ovoid, green to
slaty blue. Distribution: northwestern Argentina.

Gymnocalycium schroederianum Osten 1941
Gymnocalycium schroederianum subsp. bayense R. Kiesling 1987

Gymnocalycium schroederianum subsp.paudcostatum R. Kiesling

1987

Plants solitary, globose, dark green, to 5 cm (2 in) high and 15
cm (5.9 in) in diameter. Ribs 9-18 or more, low, divided into
warty tubercles. Spines 3-7, cream to brownish, straight,
thin, flattened against the stem surface, not overlapping,
0.4-1 cm (to 0.4 in) long. Flowers with narrow floral tubes,
white or cream, to 7 cm (2.8 in) long and 5.5 cm (2.2 in) in di-
ameter. Fruits club shaped, grayish olive, to 2.5 cm (1 in) long
and 1.2 cm (0.5 in) in diameter. Distribution: Argentina.

Three subspecies of Gymnocalycium schroederianum are
recognized. Subspecies bayense is somewhat smaller than sub-
species schroederianum and sometimes has a central spine; it
occurs in Buenos Aires province. Subspecies paudcostatum
has 9-11 ribs, fewer than subspecies schroederianum, and 3
spines rather than 5; it occurs in Corrientes province.

Gymnocalycium spegazzinii Britton & Rose 1922
Gymnocalycium loricatum Spegazzini 1925, illegitimate name

Gymnocalycium horizonthalonium Fric ex Kreuzinger 1929

Gymnocalycium cardenasianum F. Ritter 1964, G. spegazzinii subsp.

cordenasianum (F. Ritter) Kiesling & Metzing 1996

Gymnocalycium armatum F. Ritter 1980

Plants solitary, flattened globose, gray-green to brown, 6-12
cm (2.4-4.7 in) high, 10-14 cm (3.9-5.5 in) in diameter.

Gymnocalycium saglionis subsp. saglionis

Gymnocalycium schickendantzii Gymnocalycium spegazzinii subsp. cardenasianum
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Ribs 10-15, low, broad, slightly notched between areoles.
Spines 5-8, rigid, curving downward toward the stem sur-
face, brown to grayish brown, 2-5.5 cm (0.8-2.2 in) long.
Flowers funnelform, white or pale pink, with purplish red
throats, to 7 cm (2.8 in) long and 5 cm (2 in) in diameter.
Fruits globose to oblong. Distribution: northern Argentina
and Bolivia.

Two subspecies of Gymnocalydum spegazzinii are recog-
nized. Subspecies cardenasianum differs from subspecies
spegazzinii in having 1-2 central spines and 3-6 radials rather
than no central spine and 5-7 radials; it occurs in Argentina
whereas subsp. cardenasianum occurs in Bolivia.

Gymnocalydum stellatum Spegazzini 1925
Gymnocalydum asterium A. Castellanos 1957, illegitimate name
Gymnocalydum occultum Fric ex Schutz 1962, G. stellatum subsp.

occultum (Fric ex Schutz) H. Till & W. Till 1996

Plants solitary at first, later clustering. Stems flattened glo-
bose, gray-green to brownish green, to 10 cm (3.9 in) in di-
ameter. Ribs 7-11, flat, rounded, without prominent chin-
like protrusions. Spines 3-5, dark brown, becoming gray
with age, straight to slightly curved. Flowers white, 6-6.5 cm
(2.4-2.6 in) long and in diameter. Fruits cylindrical. Distri-
bution: Cordoba and Catamarca, Argentina.

Two subspecies of Gymnocalycium stellatum are recog-
nized. Subspecies occultum occurs in Catamarca whereas
subspecies stellatum occurs in Cordoba.

Gymnocalydum stenopleurum F. Ritter 1979
Gymnocalydum mihanovichii var. friedrichii Werdermann 1936,

G. friedrichii (Werdermann) Pazout 1964, not validly published

Plants solitary, flattened globose to globose, gray-green, to
12 cm (4.7 in) or more high, 6-12 cm (2.4-4.7 in) in diam-
eter. Ribs 8-14, rounded. Spines needle-like to awl shaped,
light to dark brown, somewhat twisted. Central spines usu-
ally absent. Radial spines 3-6, 0.7-4 cm (0.3-1.6 in) long.
Flowers white, 5-7 cm (2-2.8 in) long. Fruits gray-green, to
4 cm (1.6 in) long and 1 cm (0.4 in) in diameter. Distribu-
tion: Boqueron department, Paraguay.

Gymnocalydum striglianum Jeggle ex H. Till 1987

Plants solitary, blue-green to brown to blackish green, glau-
cous, 3-5 cm (1.2—2 in) high, 4-8 cm (1.6-3.1 in) in diame-
ter. Ribs 8-12. Spines 3-5, blackish brown, lying next to the
stem surface, to 1.5 cm (0.6 in) long. Flowers creamy white
with pinkish tint, to 5 cm (2 in) long and 4 cm (1.6 in) in di-
ameter. Fruits gray-green. Distribution: Mendoza, Argentina.

Gymnocalydum stuckertii (Spegazzini) Britton & Rose
1922

Echinocactus stuckertii Spegazzini 1905

Plants solitary, globose, sometimes becoming flattened glo-
bose, dull green, 3.5-4 cm (1.4-1.6 in) high, 6-6.5 cm (2.4-
2.6 in) in diameter. Ribs 9-11, obtuse, with sharp chinlike
protrusions. Spines 7-9, pinkish to brown, flattened, slightly
pubescent, 1-2.5 cm (0.4-1 in) long. Flowers with short flo-
ral tubes, white, to 4 cm (1.6 in) long. Distribution: northern
Argentina.

Gymnocalydum taningaense Pihz 1990

Plants solitary at first, later forming clusters. Stems flattened
globose, gray-green, to 2.5 cm (1 in) high, 4.5-6 cm (1.8-2.4
in) in diameter. Ribs 9-11, shallow, with weak chinlike pro-
trusions. Spines reddish brown to grayish brown, later gray,
thin, needle-like, straight to slightly curved. Central spines
1-2, sometimes absent, to 11 mm (0.4 in) long. Radial spines
7-10, pointing sideways or downward, 3-8 mm (to 0.3 in)
long. Flowers white with yellowish throats, 4-5.5 cm (1.6-
2.2 in) long, 3-4.5 cm (1.2-1.8 in) in diameter. Fruits usually
club shaped, blue-green, to 2 cm (0.8 in) long. Distribution:
Cordoba, Argentina.

Gymnocalydum terweemeanum (Teucq ex Duursma)
Borgmann & Piltz l997

Echinocactus platensis var. terweemeanum Teucq ex Duursma 1930

Plants usually solitary. Stems globose, dark green, to 7 cm
(2.8 in) in diameter. Ribs 8-9 with low rounded tubercles.
Central spines usually absent. Radial spines 5-7, to 2 cm (0.8
in) long. Flowers white, to 5 cm (2 in) long. Fruits ovate,
green. Distribution: near Mendoza, Argentina. Gymnocaly-
dum terweemeanum is poorly understood.

Gymnocalydum stuckertii, photograph by Jean-Marie Solichon



Gymnocalycium tillianum Rausch 1970

Plants solitary, flattened globose, gray-green, to 10 cm (3.9
in) high and 15 cm (5.9 in) in diameter. Ribs about 15. Spines
stout, stiff, brownish to blackish, later gray, to 3 cm (1.2 in)
long. Central spine one, sometimes absent, curving upward.
Radial spines 7, one pointing downward, others in pairs
curving sideways. Flowers bright red, to 3 cm (1.2 in) long
and 2.5 cm (1 in) in diameter. Fruits flattened globose, green
to greenish brown. Distribution: Catamarca, Argentina.

Gymnocalycium uebelmannianum Rausch 1972

Plants solitary at first, later forming clusters. Stems flattened
globose, often pulling into the ground, glaucous gray-green,
to 1 cm (0.4 in) high and 7 cm (2.8 in) in diameter. Ribs 8-12,
forming distinct tubercles with chinlike protrusions and
grooves between the areoles. Spines 5-7, chalky white, flexi-
ble, somewhat curved and often twisted, one pointing down-
ward, 0.5-1.5 cm (0.2-0.6 in) long. Flowers white, to 3.5 cm
(1.4 in) long and in diameter. Fruits broadly globose, green, to
6 mm (0.2 in) in diameter. Distribution: La Rioja, Argentina.
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Gymnocalycium uruguayense (Arechavaleta) Britton &
Rose 1922

Echinocactus uruguayensis Arechavaleta 1905

Echinocactus melanocarpum Arechavaleta 1905, Gymnocalycium

melanocarpum (Arechavaleta) Britton & Rose 1922

Echinocactus guerkeanus Heese 1911, Gymnocalycium guerkeanum

(Heese) Britton & Rose 1922

Gymnocalycium artigas Herter 1951

Plants forming clusters. Stems flattened globose, rich green,
5-10 cm (2-3.9 in) in diameter. Ribs 12-14, divided into
hexagonal tubercles with distinct chinlike protrusions below
the areoles. Spines 3-7, pale yellowish brown to whitish,
straight to slightly curved, lying next to the stem surface, pu-
bescent, 1-3 cm (0.4-1.2 in) long. Flowers bell shaped,
whitish to pale yellow or pink, sometimes greenish yellow,
reported as occasionally unisexual (plants dioecious), to 4
cm (1.6 in) long, 5.5-6 cm (2.2-2.4 in) in diameter. Fruits
oblong to ovate, dark green, to 2 cm (0.8 in) long and 1 cm
(0.4 in) in diameter. Distribution: Uruguay.

Gymnocalycium tillianum, photograph by Jean-Marie Solichon Gymnocalycium uruguayense
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Haageocereus
Haageocereus, found only at lower elevations along the Pa-
cific coast of Peru and northern Chile, is poorly understood
though conspicuous where it occurs. Although some species
occur over wide ranges, H. tenuis occurs on shifting sand
dunes over a range of perhaps only 1 square kilometer (0.4
square mile). Unfortunately, it is threatened by development,
and the hope is that more populations will be found.

Curt Backeberg described Haageocereus (type, H. pseudo-
melanostele) in 1934, naming it in honor of the German nurs-
eryman Walther Haage. The cacti vary in habit from pros-
trate to treelike, with relatively slender, ribbed stems that are
usually quite spiny. Flowers tend to be funnelform and are
borne near the stem tips; they open in the afternoon and re-
main open until the following day. The pericarpels and stout
floral tubes have numerous scales and are weak to densely
hairy. Fruits are globose, fleshy, have few scales and hairs, and
retain the perianth parts.

It is improbable that the large number of Haageocereus
species described by Werner Rauh and Curt Backeberg and
by Friedrich Ritter will stand the test of time. Extensive field-
work is necessary to determine the limits of the species cur-
rently recognized, for the plants vary widely in many char-
acteristics, suggesting that there are fewer species than the
20 described here.

Haageocereus also hybridizes naturally with other genera
(Rowley 1994), including Espostoa (see xHaagespostoa), and
the following names have been applied to plants believed to
be of hybrid origin: Haageocereus comosus Rauh & Backe-
berg 1957, H. rubrospinus (Akers) Cullmann 1960 (syn. Peru-
vocereus rubrispinus Akers 1947), H. salmonoideus (Akers)
Backeberg 1958 (syn. P. salmonoideus Akers 1947), H. seti-
ceps Rauh & Backeberg 1957, and H. smaragdiflorus Rauh &
Backeberg 1957.

Haageocereus Backeberg 1934
Peruvocereus Akers 1947

Subfamily Cactoideae, tribe Trichocereeae. Plants shrubby to tree-
like. Stems prostrate and creeping, sprawling, ascending, or erect.
Ribs usually many. Areoles close set. Spines abundant; flowering are-
oles often with additional bristles. Flowers borne near the stem tips,
open at night into the following day, tubularto funnelform, opening to
flat rotate, white to pink or red; floral tubes stout, fleshy; pericarpels
and floral tubes with few to many hairs and numerous scales; stamens
in a single series; styles exserted. Fruits globose, fleshy, with a few
scales and hairs; floral remains persistent. Seeds ovoid, glossy black,
pitted irregularly. Distribution: lower elevations in the western regions
of Peru and northern Chile.

Haageocereus acranthus (Vaupel) Backeberg 1935
Cereus acmnthus Vaupel 1913, Binghamia acrantha (Vaupel) Britton &

Rose 1920

Cereus limensis Salm-Dyck 1845, Haageocereus limensis (Salm-Dyck)

F. Ritter 1981

Haageocereus olowinskianus Backeberg 1937, Binghamia olowin-

skiana (Backeberg) W. T. Marshall 1941, H. acranthus var. olowin-

skianus (Backeberg) Ostolaza 1995, H. acranthus subsp. olowin-
skianus (Backeberg) Ostolaza 1998

Haageocereus achaetus Rauh & Backeberg 1957

Haageocereus clavispinus Rauh & Backeberg 1957

Haageocereus deflexispinus Rauh & Backeberg 1957

Haageocereus lachayensis Rauh & Backeberg 1957

Haageocereus acranthus subsp. olowinskianus
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Haageocereus pseudoacranthus Rauh & Backeberg 1957

Haageocereus zonatus Rauh & Backeberg 1957

Plants columnar with curving or upright stems, sparsely
branching. Stems 1-2 m (3.3-6.6 ft) high, to 8 cm (3.1 in) in
diameter. Ribs 12-14, forming tubercles near the stem tips.
Areoles close set, yellow to dark brown. Central spine usually
one, sometimes several, downward pointing, to 4 cm (1.6 in)
long. Radial spines 20-30, yellow, to 1 cm (0.4 in) long. Flow-
ers greenish white, 6-8 cm (2.4-3.1 in) long. Fruits round,
green. Distribution: Peru.

Two subspecies of Haageocereus acranthus are recognized.
Subspecies acranthus grows to 2 m (6.6 ft) high; it occurs in
the valleys of the Rio Rimac and Rio Lurin in the vicinity of
Lima. Subspecies olowinskianushas stems to only 1 m (3.3 ft)
high; it occurs south of Lima in several restricted populations.

Haageocereus albispinus (Akers) Backeberg 1958
Peruvocereus albispinus Akers 1948
Haageocereus peniculatus Rauh & Backeberg 1957

Plants columnar, branching basally with 3-10 stems, to 2 m
(6.6 ft) high. Stems slender, dark green, to 6 cm (2.4 in) in di-
ameter, hidden by dense spines and hairs. Ribs 25-26, low.
Areoles white felted, 6-7 mm (0.2-0.3 in) apart, with 35-40
short, white, twisted hairs to 1 cm (0.4 in) long. Central spine
usually absent, sometimes one, sharp, needle-like, to 1.5 cm
(0.6 in) long. Radial spines about 25, bristle-like, pale yellow,
becoming silvery white, to 13 mm (0.5 in) long. Flowers nar-
row funnelform, greenish white to green, to 4.5 cm (1.8 in) in
diameter. Fruits ellipsoidal, rose colored with long white
hairs, to 3.5 cm (1.4 in) in diameter. Distribution: Santa Eu-
lalia Valley, Peru.

Haageocereus australis Backeberg 1936
QUISCO DE LA COSTA DE ARICA

Binghamia australis (Backeberg) Werdermann 1937

Haageocereus multicolorispinus Buining 1963

Plants prostrate, to 1 m (3.3 ft) long. Stems dark green to
gray-green, 4—6 cm (1.6—2.4 in) in diameter. Ribs 14 or more.
Central spines 1-2, yellowish brown, thick basally, to 4.5 cm
(1.8 in) long. Radial spines numerous, fine to bristly, to 8 mm
(0.3 in) long. Flowers white, with fragrance, to 7-10 cm (2.8-
3.9 in) long and 3.5 cm (1.4 in) in diameter. Fruits globose,
pink, becoming red, to 4 cm (1.6 in) long. Distribution:
southern Peru south into northern Chile.

Haageocereus chalaensis F. Ritter 1981

Plants prostrate, many-stemmed, widely spreading. Stems
gray-green, to 1 m (3.3 ft) long, 4-5 cm (1.6-2 in) in diam-

Haageocereus australis

Haageocereus chalaensis
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eter. Ribs 12-19,3-4 mm high. Spines brownish, needle-like.
Central spines about 15, mostly 5-10 mm (0.2-0.4 in) long
but 1-3 very long, to 2-10 cm (0.8-3.9 in). Radial spines
about 30,5-7 mm (0.2-0.3 in) long. Flowers relatively long,
white. Fruits red, 2.5-4 cm (1-1.6 in) in diameter. Distribu-
tion: Chala, Arequipa, Peru. Haageocereus chalaensis appears
to be closely related to, or the same as, H. decumbens.

Haageocereus chryseus F. Ritter 1981

Plants shrubby with branches spreading from the bases.
Stems erect, bright gray-green, 1.5-3 m (4.9-9.8 ft) high, 4-6
cm (1.6-2.4 in) in diameter, usually hidden by the dense
spines. Ribs 19-23, obtuse, 4-5 mm high. Spines shiny yel-
low, the longest ones brownish yellow. Central spines about
20, sharp, needle-like, 7-12 mm (0.3-0.5 in) long but 2-3
very long, 1.5-5 cm (0.6-2 in). Radial spines about 25,5-10
mm (0.2-0.4 in) long. Flowers slender funnelform, green-
ish white, 7-9.5 cm (2.8-3.7 in) long. Fruits red or green,
large. Distribution: Huallanca, Ancash, Peru.

Haageocereus decumbens (Vaupel) Backeberg 1934
Cereus decumbens Vaupel 1913, Borzicactus decumbens (Vaupel)

Britton & Rose 1920, Binghamia decumbens (Vaupel) Werdermann

1937

Haageocereus ambiguus Rauh & Backeberg 1957

Haageocereus litoralis Rauh & Backeberg 1957

Haageocereus mamillatus Rauh & Backeberg 1957

Haageocereus ocona-camanensis Rauh & Backeberg 1957

Plants sprawling or ascending, often forming much branched
clumps. Stems slender, to 5 cm (2 in) in diameter. Ribs about
20, low. Central spines 1-2, pointing downward, light to dark

brown, to 50 mm (2 in) long. Radial spines as many as 30 or
more, needle-like, short, yellowish, 5—8 mm (0.2-0.3 in)
long. Flowers white, to 8 cm (3.1 in) long and 4.5 cm (1.8 in)
in diameter; floral tubes long, slender. Distribution: near
Chala and Mollendo, Arequipa, Peru.

Haageocereus fasdcularis (Meyen) F. Ritter 1980
QUISCO DE LA PRECORDILLERA DE ARICA
Cereus fasdcularis Meyen 1833, Cactus fasdcularis (Meyen) Meyen

1834, Echinocactus fasdcularis (Meyen) Steudel 1840,Tri-

chocereus fasdcularis (Meyen) Britton & Rose 1920, Weberbauero-

cereus fasdcularis (Meyen) Backeberg 1941

Plants shrubby, branching basally with ascending to erect
stems. Stems gray-green, 50-100 cm (20-39 in) long, 4-7
cm (1.6-2.8 in) in diameter. Ribs 11-18, obtuse. Spines ma-
roon, becoming gray with age. Central spines 1-2, straight,
4-15 cm (1.6-5.9 in) long. Radial spines 7-10, diverging, 1-4
cm (0.4-1.6 in) long. Flowers very fragrant, white, 7-8.5 cm
(2.8-3.3 in) long; pericarpels and floral tubes with hairs and
reddish scales. Fruits ovoid, brilliant red. Distribution: Arica
south to Mamina, Tarapaca, Chile. Haageocereus fasdcularis
is reported to be vulnerable to habitat destruction.

Haageocereus kensis Backeberg ex F. Ritter 1981

Plants prostrate to semierect. Stems 1-2 m (3.3-6.6 ft) long,
to 4 cm (1.6 in) in diameter. Ribs 15-18, very blunt. Spines
brown, needle-like. Central spines darker pointed, awl-like,
4-8 mm (to 0.3 in) long, the outer 1-2 to 3 cm (1.2 in). Ra-
dial spines to 10 mm (0.4 in) long. Flowers white, to 10 cm
(3.9 in) long. Distribution: lea, Peru. Haageocereus icensis
may be only a variant of H. acranthus.

Haageocereus decumbens Haageocereus fasdcularis, photograph by Fred Kattermann



Haageocereus icosagonoides Rauh & Backeberg 1957

Plants shrubby, branching basally with erect stems. Stems to
5 cm (2 in) in diameter. Ribs about 20. Areoles brownish,
with flowering region covered with long wool. Spines yel-
lowish brown, reddish at the stem tips, fine, dense, to 1 cm
(0.4 in) long. Flowers white, to 8-9 cm (3.1-3.5 in) long.
Fruits green with white wool. Distribution: valley of the Rio
Sana, Peru.

Haageocereus lanugispinus F. Ritter 1981

Plants spreading from their bases, half-lying on the ground.
Stems green, 10-20 cm (3.9-7.9 in) long, 1.2-2 cm (0.5-0.8
in) in diameter. Ribs 13-14, 1.5-2 mm high. Spines 30-40,
unequal, needle-like, whitish, 3-5 mm long. Flowers white,
to 5 cm (2 in) long. Distribution: Ancash and Lima, Peru.
Haageocereus lanugispinus is poorly known.

Haageocereus pacalaensis Backeberg 1935
Binghamia pacalaensis (Backeberg) Werdermann 1937
Haageocereus laredensis Backeberg 1935, Binghamia laredensis

(Backeberg) Werdermann 1937

Haageocereus horrens Rauh & Backeberg 1957

Haageocereus repens Rauh & Backeberg 1957

Haageocereus tenuispinus Rauh & Backeberg 1957

Plants shrubby, branching basally to produce several erect
stems. Stems yellowish green, 10-12 cm (3.9-4.7 in) in di-
ameter. Ribs 17-20. Central spines 2-4, stout, gray, 1-7 cm
(0.4-2.8 in) long. Radial spines as many as 25, fine, radiating,
gray, to 1 cm (0.4 in) long. Flowers white, to 10 cm (3.9 in)
long. Fruits globose, reddish green, to 8 cm (3.1 in) in diam-
eter. Distribution: northern Peru.

Haageocereus plat inospinus (Werdermann & Backeberg)
Backeberg 1935

Cereus platinospinus Werdermann & Backeberg 1931, Binghamia

platinospina (Werdermann & Backeberg) Werdermann 1937, Borzi-

cactus platinospinus (Werdermann & Backeberg) Borg 1937

Plants creeping, with several stems. Stems 5-8 cm (2-3.1 in)
in diameter. Ribs 13-15. Areoles fairly large, oblong. Spines
light to dark brown, becoming gray or silvery white with age.
Central spines 1-4, stout, awl shaped, to 7 cm (2.8 in) long.
Radial spines 10-13, to 1.5cm (0.6 in) long. Flowers white, to
7 cm (2.8 in) long. Distribution: southern Peru.

Haageocereus pluriflorus Rauh & Backeberg 1957

Plants shrubby, branching basally, to 80 cm (31 in) high.
Stems cylindrical, light gray-green, to 10 cm (3.9 in) in di-
ameter. Ribs 8-13. Spines yellowish with darker tips. Cen-
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tral spines 1-2, pointing downward, to 6 cm (2.4 in) long.
Radial spines as many as 15, glaucous, to 0.8 cm (0.3 in) long.
Flowers creamy white, to 12 cm (4.7 in) long and 4.5 cm ( 1 .8
in) in diameter. Distribution: valley of the Rio Majes, Peru.

Haageocereus pseudomelanostele (Werdermann &
Backeberg) Backeberg 1935

Cereus pseudomelanostele Werdermann & Backeberg 1931, Bing-

hamia pseudomelanostele (Werdermann & Backeberg) Backeberg

1932

?Cereus multangularis Haworth 1819, ?Binghamia multangularis (Ha-

worth) Britton & Rose 1923, ? Peruvocereus multangularis (Ha-

worth) Akers 1950, ?Haageocereus multangularis (Haworth) F. Rit-

ter 1958

? Cereus flavispinus Salm-Dyck 1822

Cereus chosicensis Werdermann & Backeberg 1931, Binghamia chosi-

censis (Werdermann & Backeberg) Backeberg 1932, Haageocereus

chosicensis Backeberg 1935
Peruvocereus setosus Akers 1947, Haageocereus setosus (Akers)

Backeberg 1958
Peruvocereus viridiflorus Akers 1947, Haageocereus viridiflorus (Akers)

Backeberg 1958
Peruvocereus clavatus Akers 1948, Haageocereus clavatus (Akers)

Cullmann 1960
Peruvocereus chrysacanthus Akers 1949, Haageocereus chrysacan-

thus (Akers) Backeberg 1958
Haageocereus acanthocladus Rauh & Backeberg 1957
Haageocereus crassiareolatus Rauh & Backeberg 1957
Haageocereus dichromus Rauh & Backeberg 1957
Haageocereus divaricatispinus Rauh & Backeberg 1957
Haageocereus longiareolatus Rauh & Backeberg 1957
Haageocereus pachystele Rauh & Backeberg 1957

Haageocereus
pacalaensis
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Haageocereus piliger Rauh & Backeberg 1957

Haageocereus pseudomelanostele var. carminiflorus Rauh & Backe-

berg 1957, H. pseudomelanostele subsp. carminiflorus (Rauh &

Backeberg) Ostolaza 1998

Haageocereus symmetros Rauh & Backeberg 1957

Haageocereus turbidus Rauh & Backeberg 1957, H. pseudomelanos-

tele var. and subsp. turbidus (Rauh & Backeberg) Ostolaza 1998

Haageocereus zehnderi Rauh & Backeberg 1957

Haageocereus akersii Backeberg 1958

Haageocereus aureispinus Rauh & Backeberg 1958, H. pseudome-

lanostele subsp.aureispinus (Rauh & Backeberg) Ostolaza 1998

Plants shrubby, forming clusters of upright stems, freely
branching basally, to 70 cm (28 in) high. Stems to 8 cm (3.1
in) in diameter. Areoles with white wool, large, close set.

Haageocereus
pseudomelanostele

subsp.
pseudomelanostele

Haageocereus
tennis

Spines of various colors, usually yellowish to brownish, ex-
tremely variable. Central spine one, erect at first, later point-
ing downward, stout, needle-like, to 5 cm (2 in) long, addi-
tional 3-6 centrals shorter and gray. Radial spines many,
yellowish, to 1.5 cm (0.6 in) long, with numerous accompa-
nying white bristles to 3 cm (1.2 in) long. Flowers white to
greenish white to red inside, dark purple without, to 10 cm
(3.9 in) long. Fruits ovoid, pale red, to 6 cm (2.4 in) long and
4 cm (1.6 in) in diameter. Distribution: widespread through-
out central Peru.

Haageocereus pseudomelanosteleis extremely variable, and
populations have been described as distinct species. Four sub-
species of H. pseudomelanostele are recognized. Subspecies
pseudomelanostele occurs throughout much of central Peru
and tends to have greenish white flowers. Subspecies au-
reispinus occurs in the Canta Valley, Rio Chillon, and has
pure white flowers. Subspecies carminiflorus occurs in the
Eulalia Valley and has red flowers. Subspecies turbidus oc-
curs in the Nazca Valley and has white flowers.

Haageocereus pseudoversicolor Rauh & Backeberg 1957

Plants shrubby, branching basally, to 1.2 m (3.9 ft) high.
Stems erect, 8-10 cm (3.1-3.9 in) in diameter. Ribs about 18.
Areoles brown. Central spines 1-2, pointing downward, light
to dark brown, to 3 cm (1.2 in) long. Radial spines several,
yellowish brown, to 1 cm (0.4 in) long. Flowers white, to 5.5
cm (2.2 in) long. Fruits greenish red, to 3 cm (1.2 in) in di-
ameter. Distribution: valley of the Rio Sana, northern Peru.

Haageocereus subtilispinus F. Ritter 1981

Plants semierect, branching basally. Stems green, 0.5-1 m
(20-39 in) long, 3.5-5 cm (1.4-2 in) in diameter. Ribs 15-16,
blunt, 3-4 mm high. Areoles white. Central spines 10-15,
stout, needle-like to awl shaped, yellowish to black, 10-20 mm
(0.4-0.8 in) long. Radial spines30-40,needle-like,brightyel-
low with brown tips, 3-7 mm (to 0.3 in) long. Flowers fragrant,
opening widely, white, to 7 cm (2.8 in) long, 5.5-6 cm (2.2-2.4
in) in diameter. Fruits barrel shaped to elongate, red, 3-5 cm
(1.2-2 in) in diameter. Distribution: Atico, Arequipa, Peru.

Haageocereus tenuis F. Ritter 1981

Plants prostrate and creeping. Stems green, 1.5-3 cm (0.6-
1.2 in) in diameter. Ribs 12-15 with wavy margins. Areoles
silver-gray, close set. Central spines 7-10, stout, brownish to
black, to 20 mm (0.8 in) long. Radial spines about 30, white
to brownish, 2-3 mm long. Flowers funnelform, white, to 10
cm (3.9 in) long and 4.3 cm (1.7 in) in diameter; pericarpels
and floral tubes with long white hairs in areoles. Fruits ob-



long, pinkish red, to 2.5 cm (1 in) long and 1.7 cm (0.7 in) in
diameter; perianth parts persistent. Distribution: shifting
sand dunes between Chancay and Huacho, north of Lima,
Peru. Haageocereus tenuis has a very limited range, probably
less that 1 square kilometer (0.4 square mile). It is close to
the Pan-American Highway and therefore threatened by
both collectors and development.

Haageocereus versicolor (Werdermann & Backeberg)
Backeberg 1935

Cereus versicolor Werdermann & Backeberg 1931, Binghamia versi-

color (Werdermann & Backeberg) J. West 1932

Plants shrubby, branching basally to form clusters of erect
or sprawling stems. Stems to 1.5 m (4.9 ft) long and 8 cm
(3.1 in) in diameter. Ribs 16-22. Areoles with white wool.
Central spines 1-2, pointing upward or downward, yellow
to brownish, 1-4 cm (0.4-1.6 in) long. Radial spines 20-30,
fine, yellowish, to 0.5 cm long. Flowers with slender floral
tubes, white, 8-10 cm (3.1-3.9 in) long, 6-7 cm (2.4-2.8 in)
in diameter. Fruits globose, yellow, to 3 cm (1.2 in) in diam-
eter. Distribution: northern Peru.

Haageocereus vulpes F. Ritter 1981

Plants shrubby, branching basally with erect stems 1-2 m
(3.3-6.6 ft) high. Stems 4.5-8 cm (1.8-3.1 in) in diameter.
Ribs 13-16, 5-8 mm (0.2-0.3 in) high. Areoles with brown
wool, 4-6 mm (0.2 in) apart. Central spines about 20, stout,
awl shaped, unequal, somewhat curved, 2-5 cm (0.8-2 in)
long. Radial spines 30-40, needle- to hairlike, 0.7-1.2 cm
(0.3-0.5 in) long. Flowers white, fragrant, to 9 cm (3.5 in)
long. Fruits green, becoming reddish brown, 3-4.5 cm (1.2-
1.8 in) in diameter. Distribution: Huaura, Lima, Peru.

Haageocereus zangalensis F. Ritter 1981

Plants spreading basally. Stems green, 1-1.5 m (3.3-4.9 ft)
long, to 6 cm (2.4 in) in diameter. Ribs 12-14, to 8 mm (0.3
in) high. Areoles with brown wool. Central spines 10-12, un-
equal, stoutly needle-like, reddish brown. Radial spines
about 17, needle-like, 6-8 mm (0.2-0.3 in) long. Distribu-
tion: Cajamarca, Peru.

xHaagespostoa
Two groups of Peruvian cacti long baffled researchers, re-
sulting in both taxonomic and nomenclatural confusion.
The first group, originally described by John Akers in 1948 as
Peruvocereus albisetatus, was transferred by Curt Backeberg
to Haageocereus. The second group is represented by Bing-
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hamia dimaxantha, described by Erich Werdermann in 1937
and transferred to Neobinghamia by Backeberg, who de-
scribed that genus in 1950 and subsequently included N.
multiareolata and N. villigera in it. The plants were indeed
mysterious and did not fit comfortably into any major group.
Field investigations have readily provided the answer, how-
ever. The cacti are naturally occurring hybrids, Haageocereus
x Espostoa, placed in xHaagespostoa by Gordon D. Rowley
in 1982, with two species. Rowley (1994) has discussed these
and other naturally occurring intergeneric hybrids, which
are surprisingly common in the Cactaceae.

I have observed xHaagespostoa climaxantha in the Que-
brada Tinajas near Lima, Peru, where it grows intermixed
with the two parent genera. It is a remarkable population;
the hybrids can be readily recognized because of numerous
intermediate characteristics and irregular lateral cephalia.

XHaagespostoa G. D. Rowley 1982

Neobinghamia Backeberg 1950

Subfamily Cactoideae, tribe Trichocereeae. Two entities are known
to exist as the result of naturally occurring hybridization between Haag-
eocereus and Espostoa. Distribution: central Peru.

xHaagespostoa albisetata (Akers) G. D. Rowley 1982
Peruvocereus albisetatus Akers 1948, Haageocereus albisetatus

(Akers) Backeberg 1958

Neobinghamia multiareolata Rauh & Backeberg 1957

Neobinghamia villigera Rauh & Backeberg 1957

xHaagespostoa albisetata is a spontaneous hybrid, Espostoa
melanostele x Haageocereus pseudomelanostele. Plants shrub-
by, branching basally, to 1 m (3.3 ft) high. Stems columnar,
dark or brownish green, 8-12 cm (3.1-4.7 in) in diameter.
Ribs 20-22, straight. Areoles close set. Spines 50-80, fine,
reddish brown to yellowish, 1-2 cm (0.4-0.8 in) long. Cen-
tral spines 1-2, appearing later, to 4 cm (1.6 in) long. Lateral
cephalia irregularly formed, with masses of white wool.
Flowers funnelform, greenish white to reddish, 5-6 cm
(2—2.4 in) long, 3—4 cm (1.2—1.6 in) in diameter. Fruits yel-
lowish red, 4-5 cm (1.6-2 in) long. Distribution: Eulalia Val-
ley, central Peru.

XHaagespostoa dimaxantha (Werdermann) G. D. Rowley
1982

Binghamia dimaxantha Werdermann 1937, Haageocereus dimaxan-

thus (Werdermann) Croizat 1942, Neobinghamia dimaxantha (Wer-
dermann) Backeberg 1951

xHaagespostoa dimaxantha is a spontaneous hybrid, Espos-
toa melanostele x Haageocereus albispinus. Plants shrubby,
branching basally, to 1 m (3.3 ft) high. Stems erect, thickly
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enveloped in white wool, 6-8 cm (2.4-3.1 in) in diameter.
Ribs 19-27. Areoles brownish. Spines 50-70, fine, bristly, yel-
lowish brown, 5-8 mm (0.2-0.3 in) long with a few centrals
to 20 mm (0.8 in) long. Lateral cephalia irregularly formed,
with spines and dense brownish wool. Flowers open at night,
deep rose pink to whitish, 5.5-6.5 cm (2.2-2.6 in) long. Dis-
tribution: Tinij as Valley, central Peru.

Harris/a
One of the most widespread, and confusing, genera in the
tribe Trichocereeae is Harrisia. Even its placement in that
tribe is open to question, for Alberto Areces-Mallea (pers.
comm.) has found that DNA sequences suggest it may be-
long in the tribe Hylocereeae.

Harrisia (type, Cereus gracilis = H. gracilis) was described
by Nathaniel Britton in 1908, the name honoring William
Harris of Jamaica, who contributed much to the knowledge
of the flora of that island. Britton included 17 species in Har-
risia, not all are now accepted. Subsequent research has

shown that most of the species of the former Eriocereus be-
long in Harrisia, as well as those included by Curt Backeberg
in his Roseocereus. This treatment of Harrisia is based prima-
rily on the research of Areces-Mallea, recognizing 20 species.

Harrisia is characterized as treelike or shrubby, sometimes
erect, but also sprawling or even prostrate. The stems are
slender, not segmented, and ribbed. Flowers are large, white,
open at night in summer, and funnelform. Some of the cacti
make attractive plantings, though they may clamber widely.

Harrisia Britton 1908
Cereus subg. Eriocereus A. Berger 1905, Eriocereus (A. Berger) Ricco-

bono 1909
Roseocereus Backeberg 1938

Subfamily Cactoideae,tribe Trichocereeae. Plants treelike to shrub-

by, sometimes climbing or totally prostrate, with upright or arching

branches, to 7 m (23 ft) high, often with slender trunks. Roots some-

times tuberous. Stems cylindrical, ribbed, not segmented.without aer-

ial roots. Ribs 4-12. Tubercles low or absent. Areoles borne on rib

prominences or tubercles. Spines few to many, variable. Flowers fun-

nelform, open at night, white, 12-22 cm (4.7-8.7 in) long, 8-12 cm

(3.1-4.7 in) in diameter; pericarpels and floral tubes with hairlike

spines or wool; floral tubes slender, thin walled. Fruits fleshy, yellow to

orange, sometimes dehiscent, with areoles bearing scales or spines.

Seeds broadly oval, black, warty, with deeply impressed hilum areas

forming chambers. Distribution: Florida, throughout the Caribbean,

south into South America in Brazil, Paraguay, Bolivia, and Argentina.

Two subgenera of Harrisia are of ten recognized. Subgenus Harrisia
has indehiscent fruits and tends to be treelike; it is restricted to the
United States and the Caribbean. Subgenus Eriocereus has dehis-
cent fruits, is usually climbing or shrubby, and occurs in South Amer-
ica. Although the two subgenera are disjunct, theirseeds are identical.

Harrisia aboriginum Small 1920
ABORIGINAL PRICKLY APPLE, YELLOW PRICKLY APPLE
Cereus aboriginus (Small) Little 1945, C. gracilis var. aboriginum

(Small) L D.Benson 1969

Plants erect to reclining, to 6 m (20 ft) high. Stems simple or
branching. Ribs 9-11, rounded. Spines 7-9, needle-like, pink
at first, becoming gray with age, to 1 cm (0.4 in) long. Flow-
ers slightly scented, to 15 cm (5.9 in) long; floral tubes with
stiff brown hairs. Fruits globose, yellow, 6-7.5 cm (2.4-3 in)
in diameter. Distribution: Tampa Bay to Lee County, Florida.

Harrisia adscendens (Gurke) Britton & Rose 1920
Cereus adscendens Gurke 1908, Eriocereus adscendens (Gurke)

A. Berger 1929

Plants shrubby, much branched, erect at first, later arching
and clambering, usually with distinct trunks. Stems 5-8 m
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(16-26 ft) long, 2-5 cm (0.8-2 in) in diameter. Ribs 7-10,
low, rounded, forming elongated tubercles. Areoles large,
round. Spines 4-10, stout, yellowish to grayish, with darker
tips, thickened basally, 1-3 cm (0.4-1.2 in) long. Flowers 15-
18 cm (5.9-7.1 in) long; pericarpels and floral tubes with
scales and long hairs. Fruits red, globose, tuberculate, spine-
less, dehiscent, 5-6 cm (2-2.4 in) in diameter. Distribution:
Bahia, Brazil.

balansae (K. Schumann) N. P. Taylor & Zappi 1997
Cereus balansae K. Schumann 1890
Cereus guelichii Spegazzini 1905, Harrisia guelichii (Spegazzini) Britton

& Rose 1920, Eriocereus guelichii (Spegazzini) A. Berger 1929

Plants clambering and climbing, often branched, to 25 m (82
ft) long. Stems to 5 cm (2 in) in diameter, three- or four- angled
with flat sides, angles acute and wavy. Central spine one, stout,
to 25 mm ( 1 in) long. Radial spines 4-5, 4-5 mm long. Flow-
ers 20-25 cm (7.9-9.8 in) long; pericarpels and floral tubes
nearly without wool but with large scales. Fruits globose, red,
strongly tuberculate, spineless, edible, 4-4.5 cm ( 1 .6-1.8 in)
in diameter. Distribution: Gran Chaco region of Argentina.

Harrisia brookii Britton 1908
Cereus brookii (Britton) Vaupel 1913

Plants much branched shrubs to 5 m ( 16 ft) high. Stems light
green, 3-4 cm (1.2-1.6 in) in diameter. Ribs 10, prominent,
with deep depressions between. Spines 9-12, brown to white,
to 2.5 cm ( 1 in) long. Fruits ellipsoidal to globose, yellowish,
to 8 cm (3.1 in) in diameter, with low tubercles and persist-
ent scales. Distribution: Bahamas.

Harrisia divaricata (Lamarck) Backeberg 1960
Cactus divaricatus Lamarck 1783
Cereus serruliflorus Haworth 1830, Harrisia serruliflora (Haworth)

Lourteig 1991

Plants shrubby, erect, much branched. Stems slender. Ribs 9,

obtuse. Central spines 4, brown, 2-2.5 cm (0.8-1 in) long.
Radial spines 8-10, white. Flowers large. Fruits globose, yel-
low. Distribution: Hispaniola. Harrisia divaricata is poorly
known.

Harrisia earlei Britton & Rose 1920

Plants prostrate shrubs. Stems dark green, 2-3 m (6.6-9.8
ft) long, 2-6 cm (0.8-2.4 in) in diameter. Ribs 5-7, making
stems angled. Spines 5-8, gray, needle-like, ascending, 4-5
cm (1.6-2 in) long. Flowers to 20 cm (7.9 in) long. Fruits de-
pressed globose, yellow, tuberculate at first, later smooth, 6-7
cm (2.4-2.8 in) in diameter. Distribution: Cuba. Harrisia
earlei is poorly known.

Harrisia
adscendens,
photograph
by Urs Eggli

Harrisia balansae, photograph by Roberto Kiesling

Harrisia
brookii
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Harrisia eriophora (Pfeiffer) Britton 1908
FRAGRANT PRICKLY APPLE

Cereus eriophorus Pfeiffer 1837

Plants shrubby, often forming dense clumps with erect, arch-
ing, or clambering stems, 3-5 m (9.8-16 ft) high. Stems bright
green when young, darker with age, to 4 cm (1.6 in) or more
in diameter. Ribs 8-12, prominent, with deep depressions be-
tween. Spines 6-13, light brown, gray, or yellow, with darker
tips, needle-like, 2-4 cm (0.8-1.6 in) long. Flowers 12-18 cm
(4.7—7.1 in) long; floral tubes with few scales but with long
white hairs. Fruits obovoid to globose, yellow to dull red, ed-
ible, to 6 cm (2.4 in) in diameter. Distribution: Florida and
Cuba.

Harrisia fernowii Britton 1909

Plants with several branches, 2.5-3 m (8.2-9.8 ft) high.
Stems slender, light green, to 2.5 cm (1 in) in diameter. Ribs
9, not prominent, with shallow depressions between. Spines
8-11, light brown with darker tips, to 6 cm (2.4 in) long.
Flowers to 20 cm (7.9 in) long. Distribution: Cuba.

Harrisia fragmns Small 1920
FRAGRANT PRICKLY APPLE, FRAGRANT WOOLLY CACTUS
Cereus eriophorus var, fragrans (Small) L. D. Benson 1969

Plants erect, sprawling, or clambering, to 5 m (16 ft) high.
Stems more or less round in cross section, fairly slender. Ribs
10-12, depressed between the areoles, with deep grooves.
Spines 9-13, gray with yellowish tips, needle-like, 2-4 cm
(0.8-1.6 in) long. Flowers pink to white, scented, 12-20 cm
(4.7-7.9 in) long. Fruits globose to ovoid, dull red, to 6 cm
(2.4 in) in diameter, with tufts of long hair. Distribution: At-
lantic coast of Florida. Harrisia fragrans (as Cereus eriopho-
rus var. fragrans) is listed as endangered in the U.S. Endan-
gered Species Act.

Harrisia gradlis (P. Miller) Britton 1908
Cereus gradlis P. Miller 1768
Harrisia undata Britton 1909
Harrisia donae-antoniae M. L Hooten 1991

Plants shrubby, much branched, occurring in somewhat
erect or sprawling clumps, without trunks. Stems green,
cylindrical, very elongated, 3-7 m (9.8-23 ft) long, 2.5-4 cm
(1—1.6 in) in diameter. Ribs 9—11. Spines 7-16, spreading,
straight, stout, needle-like, nearly covering the stems, grayish
tan or gray, to 2.5 cm (1 in) long. Flowers 15-20 cm (5.9-7.9
in) long, 10-12 cm (3.9-4.7 in) in diameter; floral tubes with
soft white hairs. Fruits yellow, smooth, 3-4 cm (1.2-1.6 in)

long, 3-6.2 cm (1.2-2.4 in) in diameter, with some hairlike
spines. Distribution: Jamaica.

Harrisia hurstii w. I Marshall 1941

Plants erect, treelike, producing several erect branches, with
distinct trunks. Stems grayish green. Ribs 10-12, low,
rounded, separated by shallow, irregular furrows. Central
spines 4, forming a cross, upper one ascending, yellowish with
dark tips, 5-8 cm (2-3.1 in) long. Radial spines 9, needle-like,
yellowish, spreading. Flowers to 20 cm (7.9 in) long. Fruits
ovate, lemon yellow, tuberculate, to 5 cm (2 in) long and 2.5
cm (1 in) in diameter. Distribution: Dominican Republic.

Harrisia martinii (Labouret) Britton 1917
MOON CACTUS

Cereus martinii Labouret 1854, Eriocereus martinii (Labouret) Ricco-
bono 1909

Plants much branched, clambering, to 2 m (6.6 ft) or more
long. Stems green to gray-green, 2-2.5 cm (0.8-1 in) in di-
ameter; young stems pointed, four- or five-angled; older
stems round in cross section, spineless. Central spine one,
stout, yellowish with dark tip, 2-3 cm (0.8-1.2 in) long. Ra-

Harrisia martinii



dial spines 5-7, short. Flowers to 20 cm (7.9 in) long; peri-
carpels with scales and brown wool. Fruits red, 3.5 cm (1.4
in) long, with scales and spines. Distribution: Gran Chaco
region of Argentina.

Harrisia nashii Britton 1908
Cereus nashii (Britton) Vaupel 1913

Plants shrubby with widely diverging branches, 2-3 m (6.6-
9.8 ft) high. Stems erect, slender, light green, 3-4 cm (1.2-1.6
in) in diameter. Ribs 9-11, rounded. Spines 3-6, gray, to 1.5
cm (0.6 in) long. Flowers 16-20 cm (6.3-7.9 in) long. Fruits
ellipsoidal, strongly tuberculate, 6-8 cm (2.4-3.1 in) long,
4-5 cm (1.6-2 in) in diameter. Distribution: Hispaniola.

Harrisia pomanensis (F. A. C. Weber) Britton & Rose 1920
MIDNIGHT LADY

Cereus pomanensis F. A. C. Weber 1897, Eriocereus pomanensis

(F. A. C.Weber) A. Berger 1929

Cereus regelii Weingart 1910, Harrisia regelii (Weingart) Borg 1937, Eri-

ocereus regelii (Weingart) Backeberg 1960, H. pomanensis subsp.

regelii (Weingart) R. Kiesling 1996

Cereus bonplandii Parmentier 1937, Eriocereus bonplandii (Parmen-

tier) Riccobono 1909, Harrisia bonplandii (Parmentier) Britton &

Rose 1920, H. pomanensis subsp. bonplandii (Parmentier) P. J.

Braun & Esteves 1995

Eriocereus polyacanthus F. Ritter 1980

Eriocereus tarijensis F. Ritter 1980, Harrisia pomanensis subsp. tari-

jensis (F. Ritter) P. J. Braun & Esteves 1995

Plants more or less erect though sometimes arched and even
prostrate, sometimes somewhat shrubby. Stems blue-green
or gray-green, glaucous, nearly round in cross section, 2-4
cm (0.8-1.6 in) in diameter. Ribs 4-7, blunt, rounded, not
tuberculate. Spines needle-like, red or white, later gray with
black tips. Central spine one, 1-2 cm (0.4-0.8 in) long. Ra-
dial spines 6-8, to 1 cm (0.4 in) long. Flowers to 15 cm (5.9
in) long. Fruits globose, slightly tuberculate, spineless, with a
few scales. Distribution: Argentina, Bolivia, and Paraguay.

Braun and Esteves (1995) recognized three subspecies of
the wide-ranging, variable Harrisia pomanensis. The Inter-
national Cactaceae Systematics Group recognizes only two,
however. Subspecies pomanensis occurs in the Gran Chaco of
Bolivia, Paraguay, and Argentina. Subspecies regelii tends to
be more shrubby, with smaller stems having fewer spines; it
occurs only in Argentina.

Harrisia portoricensis Britton 1909

Plants erect with few branches, 2-3 m (6.6-9.8 ft) high.
Stems slender, 3-4 cm (1.2-1.6 in) in diameter. Ribs 11,
rounded, with shallow furrows between. Spines 13-17, gray-
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ish white with darker tips, 2.5-3 cm (1-1.2 in) long. Flowers
to 15 cm (5.9 in) long. Fruits globose to ovoid, yellow, 4-6
cm (1.6-2.4 in) in diameter. Distribution: Puerto Rico. Har-
risia portoricensis is listed as threatened in the U.S. Endan-
gered Species Act.

Harrisia simpsonii Small 1920
QUEEN OF THE NIGHT, SIMPSON'S PRICKLY APPLE

Cereus gracilis var. simpsonii (Small) L. D. Benson 1969

Plants erect, spreading, or reclining, to 6 m (20 ft) high.
Stems unbranched or more or less branched. Ribs 8-10.
Spines 7-14, gray, 1-2.5 cm (0.4-1 in) long. Flowers 12-17
cm (4.7-6.7 in) long; floral tubes with soft white hairs. Fruits
depressed globose, orange-red, 4-6 cm (1.6-2.4 in) in diam-
eter. Distribution: southern coastal hummocks of the Keys
and mainland of Florida.

Harrisia
pomanensis

Harrisia
portoricensis,
photograph by
Alberto Areces-
Mallea
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Harrisia taetra, photograph by Alberto Areces-Mallea

Harrisia taylori,
photograph by

UrsEggli

Harrisia
tetracantha

Harrisia taetra Areces 1980

Plants shrubby, 1—2.5 m (3.3-8.2 ft) high. Stem segments
cylindrical, 30-100 cm (12-39 in) long, 6,5-8 cm (2.6-3.1
in) in diameter. Ribs 8-10. Spines rigid, needle-like, straight,
nearly black when young, later whitish yellow. Central spines
2-3,4-9 cm (1.6-3.5 in) long. Radial spines 6-9,0.7-4.4 cm
(0.3-1.7 in) long. Flowers 16.5-20 cm (6.5-7.9 in) long,
12-15 cm (4.7-5.9 in) in diameter. Fruits 4-8 cm (1.6-3.1
in) long, 5-8 cm (2-3.1 in) in diameter. Distribution: Gua-
nahacabibes Peninsula, western Cuba.

Harrisia taylori Britton 1908

Plants branching well above the ground with spreading to
ascending branches, 1.5-2 m (4.9-6.6 ft) high. Stems light
green, stout, 4-5 cm (1.6-2 in) in diameter. Ribs 9, rounded,
with deep furrows between. Spines 9-12, ascending, 3-5 cm
(1.2-2 in) long. Flowers not known. Fruits oblong to glo-
bose, yellowish. Distribution: Cuba.

Harrisia tetracantha (Labouret) D. R. Hunt 1987
Cereus tetracanthus Labouret 1855, Eriocereus tephracanthus

(Labouret) Riccobono 1909, Roseocereus tephracanthus
(Labouret) Backeberg 1942; note the misspelling of the specific epi-
thet in the lattertwo binomials

Plants shrubby to treelike, usually branched above ground
level, to 3 m (9.8 ft) high. Stems blue-green to gray-green, to
6 cm (2.4 in) in diameter. Ribs 8, rounded, distinctly tuber-
culate, especially on older stems. Central spine one, stout,
brownish, becoming white with age. Radial spines 4-7, white
with brown tips. Flowers 18-22 cm (7.1-8.7 in) long. Dis-
tribution: Bolivia.

Harrisia tortuosa (Forbes ex Otto & A. Dietrich) Britton &
Rose 1920

Cereus tortuosus Forbes ex Otto & A. Dietrich 1838, Eriocereus tortuo-

sus (Forbes ex Otto & A. Dietrich) Riccobono 1909

Cereus arendtii K. Schumann 1894, Eriocereus arendtii (K. Schumann)
F. Ritter 1979

Plants shrubby with erect to later arching or even prostrate
stems, to 1 m (3.3 ft) long. Stems dark green, slender, 2-4 cm
(0.8-1.6 in) in diameter. Ribs usually 7, low, rounded, some-
what tuberculate. Central spines 1-3, stout, red, becoming
almost black with age, 3-4 cm (1.2-1.6 in) long. Radial
spines 6-10, awl shaped, light colored, to 2 cm (0.8 in) long.
Flowers to 16 cm (6.3 in) long. Fruits globose, tuberculate,
red, 3—4 cm (1.2-1.6 in) in diameter, with a few spines. Dis-
tribution: Argentina, Bolivia, Paraguay, and Uruguay.
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Hatiora
There has never been a problem recognizing members of the
tribe Rhipsalideae, which are all epiphytic or lithophytic
cacti, but there have been disagreements regarding which
genera should be recognized. Important work by Wilhelm
Barthlott and Nigel Taylor (1995) has clarified the delimita-
tion of genera. Four genera are included in the tribe, each
genus with distinctive diagnostic characteristics. One of the
four was described in 1923 by Nathaniel Britton and Joseph
Rose. A nomenclatural problem had invalidated the use of
the name Hariota, honoring the sixteenth century botanist
Thomas Hariot, so Britton and Rose coined an anagram, Ha-
tiora (type, Rhipsalis salicornioides = Hatiora salicornioides).

The five species of Hatiora are similar to Rhipsalis in many
ways but can be distinguished by their strictly determinate
growth of stem segments, highly colored terminal flowers
from composite areoles, and pericarpels and fruits either
round or angled in cross section.

Hatiora Britton & Rose 1923

Hariota A. P. de Candolle 1834, in part and not Adanson 1763
Rhipsalidopsis Britton & Rose 1923

Epiphyllopsis (A. Berger) Backeberg & F. M. Knuth 1935

Pseudozygocactus Backeberg 1938

Subfamily Cactoideae, tribe Rhipsalideae. Plants epiphytic or

lithophytic shrubs, freely branching, with determinate growth, erect

but later spreading or arching, often becoming pendulous. Stems with

segments not exceeding 5 cm (2 in) long, cylindrical, winged, angled,

or flat, arising singly or in clusters from composite areoles at tips of

older segments. Tubercles absent. Areoles mostly small; flower-pro-

ducing areoles terminal and composite. Spines soft bristles or ab-

sent. Flowers borne apically, open during the day, radially symmetri-

cal, bell shaped, yellow, pink, or red; pericarpels naked, angled,

winged, or round in cross section; floral tubes short. Fruits small,

round, naked. Seeds brown or black, 1 mm in diameter. Distribution:

southeastern Brazil.

Hatiora is usually subdivided into two subgenera.Subgenus Hati-

ora has round or cylindrical stem segments and is never ribbed; the

pericarpels are round in cross section. Subgenus Rhipsalidopsis has

flattened stem segments; the pericarpels are angled or winged.

Hatiora epiphylloides (Porto & Werdermann) Buxbaum
1957

Rhipsalis epiphylloides Porto & Werdermann 1935, Pseudozygocactus

epiphylloides (Porto & Werdermann) Backeberg 1942

Hariota epiphylloides var. bradei Porto & A. Castellanos 1941, H. epi-

phylloides subsp. bradei (Porto & A. Castellanos) Barthlott & N. P.

Taylor 1995

Plants epiphytic, shrubby, often pendent. Stems segments
triangular, bright green, 2-3 cm (0.8-1.2 in) long, to 1.5 cm
(0.6 in) wide. Areoles minute, spineless. Flowers sulfur yel-
low, 1-2 cm (0.4-0.8 in) long. Distribution: eastern Brazil.

Two subspecies of Hatiora epiphylloides are recognized.
Subspecies epiphylloides usually has bright green, triangular
stem segments; it occurs northwest of Rio de Janeiro. Sub-
species bradei tends to have narrower, more elongated stem
segments with fewer lateral areoles, and somewhat larger
flowers; it occurs southwest of Rio de Janeiro and east of Sao
Paulo.

Hatiora gaertneri (Regel) Barthlott 1987
EASTER CACTUS

Epiphyllum russellianum var. gaertneri Regel 1884, £ gaertneri (Regel)

W. Watson 1889, Schlumbergera gaertneri (Regel) Britton & Rose

1913, Rhipsalis gaertneri (Regel) Vaupel 1925, Epiphyllopsis gaert-

neri (Regel) A. Berger 1929, Rhipsalidopsis gaertneri (Regel) Moran

1953

Plants usually much branched, pendent shrubs. Stem seg-
ments usually flattened but sometimes three- to six-angled,

Hatiora epiphylloides subsp. epiphylloides, photograph by Wilhelm
Barthlott
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dull green, with small notches on margins subtending the
areoles, often reddish at first, 4-7 cm (1.6-2.8 in) long, 2-2.5
cm (0.8-1 in) wide. Areoles bearing short brownish yellow
bristles that sometimes appear beardlike at the tips. Flowers
1-3, borne apically on terminal stem segments, funnelform,
dark scarlet, 4-5 cm (1.6-2 in) long, 4-7.5 cm (1.6-3 in) in
diameter. Fruits red, oblong. Distribution: Parana and Santa
Catarina, Brazil, at elevations of 350-1300 m (1100-4300 ft).

Hatiora gaertneri, photograph by Gordon Rowley

Hatiora Xgraeseri (Werdermann) Barthlottex D. R. Hunt 1992
Rhipsaphyllopsis graeseri Werdermann 1939

Hatiora Xgraeseri is well known in cultivation but unknown
in the wild. It is a hybrid, H. gaertneri x H. rosea.

Hatiora herminiae (Porto & A. Castellanos) Backeberg ex
Barthlott 1987

Hariota herminiae Porto & A. Castellanos 1941, Rhipsalis herminiae
(Porto & A. Castellanos) Kimnach 1996

Plants epiphytic, erect or arching shrubs, to 30 cm (12 in)
high, branching dichotomously or in whorls. Stem segments
gray to matte dark green, cylindrical, not ribbed, 2—5 cm
(0.8-2 in) long, to 0.5 cm in diameter, with felt on tips. Are-
oles few, small, lateral, bearing small scales and one or two
small bristles. Flowers usually solitary from terminal areoles,
rose pink or pinkish magenta, to 2 cm (0.8 in) long and 2.5
cm (1 in) in diameter. Fruits berries, olive green. Distribu-
tion: Serra da Mantiqueira, Brazil, in cloud forests at an ele-
vation of 2000 m (6600 ft).

Hatiora rosea (Lagerheim) Barthlott 1987

EASTER CACTUS
Rhipsalis rosea Lagerheim 1912, Rhipsalidopsis rosea (Lagerheim)

Britton & Rose 1923

Plants mostly erect with one to three short branches. Stem seg-
ments flat or three- to five-angled with concave sides, reddish,
becoming dark green, 2-4 cm (0.8-1.6 in) long, margins with

Hatiora herminiae, photograph by Wilhelm
Barthlott

Hatiora rosea, photograph by Charles Glass Hatiora salicornioides



two or three notches. Areoles marginal and apical, with a few
bristles. Flowers borne terminally, broadly funnelform, pink,
3-4 cm (1.2-1.6 in) long and in diameter. Fruits depressed
globose, yellowish. Distribution: Parana to Rio Grande do Sul,
Brazil, at elevations of 1000-2000 m (3300-6600 ft).

Hatiora salicornioides (Haworth) Britton & Rose ex L. H.
Bailey 1915

DRUNKARD'S DREAM
Rhipsalis salicornioides Haworth 1819, Cactus salicornioides (Ha-

worth) Link & Otto 1822, Hariota salicornioides (Haworth) A. P. de

Candolle 1834

Cactus lyratusVellozo 1825
Hariota villigera K. Schumann 1890, Rhipsalis villigera (K. Schumann)

Orcutt 1902

Hariota bambusoides F. A. C. Weber 1898, Rhipsalis bambusoides

F. A. C. Weber 1898, Hatiora bambusoides (F. A. C. Weber) Britton

& Rose 1923

Hatiora cylindrica Britton & Rose 1923

Plants erect to arching to pendent, becoming woody, freely
branching, to 1 m (3.3 ft) high. Stem segments deep green,
1.5-5 cm (0.6-2 in) long and wide, club shaped, often with
distinctive basal necks, arranged in whorls of two to six. Are-
oles very small, with short bristles. Flowers borne at tips of
younger stem segments, golden yellow to orange, 1-2 cm
(0.4-0.8 in) long and in diameter. Fruits top shaped, white,
translucent. Distribution: Bahia, Minas Gerais, Espirito
Santo, Rio de Janeiro, Sao Paulo, and Parana, Brazil. Hatiora
salicornioides is extremely variable and probably deserves
subdivision into infraspecific taxa; C. Backeberg recognized
three varieties.

Hylocereus
Some of the most spectacular climbing, night-flowering cacti
are those belonging to the genus Hylocereus, one of several
genera described or elevated to the level of genus by Na-
thaniel Britton and Joseph Rose and now placed in the tribe
Hylocereeae. Hylocereus was described by Alwin Berger in
1905 as a subgenus of Cereus, Britton and Rose raising it to
the level of genus (type, Cactus triangularis = H. triangularis)
in 1909. The name is derived from the Greek hyle, forest, thus
forest cereus, believed to describe the habitat of Hylocereus.
However, some species are found in relatively dry, open
woodland areas that receive only seasonal rainfall.

Britton and Rose also described Wilmattea with a single
species, W. minutiflora, which the International Cactaceae
Systematics Group has placed in Hylocereus, as H. minuti-
florus. Myron Kimnach (1983a) disagrees, however, believing
that it is distinct. Following the group, 18 species are in-
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eluded here, most flowering in summer. Hylocereus is char-
acterized as having stem segments that are not flattened and
that bear large, night-blooming flowers with long floral
tubes; the ovaries and fruits were covered with large, leaflike,
naked scales. Members of the genus are commonly called or-
chid cacti, jungle cacti, night-blooming cereus, and epiphyl-
lums. Hylocereus has the largest flowers in the cactus family,
but many species grow so rapidly and become so large that
they prove difficult in cultivation.

Hylocereus (A. Berger) Britton & Rose 1909

Cereus subg. Hylocereus A. Berger 1905

Wilmattea Britton & Rose 1920

Subfamily Cactoideae, tribe Hylocereeae. Plants climbing, clam-

bering, or epiphytic, freely branching, shrubby, producing aerial roots,

often forming huge plants 10 m (33 ft) or more in length. Stems usu-

ally three-winged or three-angled, segmented, green, often glaucous,

horny marginally. Areoles with short wool. Spines few and short or

none. Flowers very large, funnelform, usually open at night, white or

rarely red; pericarpels and floral tubes stout, with broad, triangular,

leaf like scales; floral areoles usually naked; stamens forming a con-

tinuous series. Fruits globose to oblong, usually red, fleshy, covered

with broad scales, often edible, opening irregularly, large; floral re-

mains persistent or deciduous. Seeds small, elongate to kidney

shaped, glossy black, smooth or slightly textured. Distribution: south-

ern Mexico, Caribbean, Central America, and northern South America.

Hylocereus calcaratus (F. A. C. Weber) Britton & Rose 1909
Cereus calcaratus F. A. C. Weber 1902

Plants tall, climbing shrubs. Stems elongated, three-angled,
the faces flat or deeply concave, bright green, margins with
distinct rounded lobes, 4-7 cm (1.6-2.8 in) wide. Areoles
small, set immediately above each lobe. Spines 1-3, flexible,
white to cream, in a lateral row, 2-4 mm long. Flowers borne
subapically, funnelform, cream colored, 35-37 cm (14-15
in) long; floral tubes strongly curved upward. Distribution:
Costa Rica.

Hylocereus costaricensis (F. A. C. Weber) Britton & Rose
1909

Cereus costaricensis F. A. C. Weber 1902

Plants very stout climbers or vines. Stems three-angled,
green, becoming bluish gray or whitish, to 10 cm (3.9 in)
wide. Ribs thin, more or less straight or undulate, not horny.
Spines 2-4, short, stout, brown, with a few hairs or bristles.
Flowers borne subapically, fragrant, white within, sometimes
reddish outside, to 30 cm (12 in) long. Fruits to 10 cm (3.9
in) long. Distribution: Costa Rica, Nicaragua, and Panama.
Hylocereus costaricensis is poorly understood.
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Hylocereus costaricensis

Hylocereus escuintlensis Kimnach 1984

Plants climbing or sprawling, intricately branched, to 5 m
(16 ft) or more long. Stems three-angled with concave faces,
10-30 cm (3.9-12 in) or more long, 3-4 cm (1.2-1.6 in)
wide, marginally acute with low lobes. Spines 1-2, awl shaped,
acute, thickened basally, brown, 1-1.5 mm long. Flowers
borne subapically, creamy white within, greenish yellow with
red on outside, 28-31 cm (11-12 in) long; floral tubes strong-
ly curved upward. Fruits oblong, purplish red, not fragrant,
with little flavor, 9 cm (3.5 in) long. Distribution: Guatemala.

Hylocereus estebanensis Backeberg 1957

Plants climbing or sprawling with long stems. Stems some-
times somewhat rounded but mostly three-angled, gray-
green to whitish, 1-3 cm (0.4-1.2 in) in diameter. Ribs with
low lobes or fairly straight. Spines 2-4, stout, short, brown-
ish. Flowers white, to 25 cm (9.8 in) long. Distribution:
Venezuela. Hylocereus estebanensis is poorly known.

Hylocereus guatemalensis (Eichlam) Britton & Rose 1920
Cereus trigonus [var.] guatemalensis Eichlam 1911, C. guatemalensis

(Eichlam) A. Berger 1929

Plants climbing, especially in trees. Stems stout, often round-
ed basally, three-angled, bluish green or gray-green, often

glaucous, 3-5 m (9.8-16 ft) long, 2-7 cm (0.8-2.8 in) wide.
Ribs low, undulate, with horny margins. Spines 2-4, coni-
cal, blackish, to 3 mm long. Flowers borne subapically, white,
to 30 cm (12 in) long. Fruits 6-7 cm (2.4-2.8 in) in diameter.
Distribution: Guatemala and El Salvador.

Hylocereus lemairei (W. J. Hooker) Britton & Rose 1909
Cereus lemairei W. J. Hooker 1854

Cereus trinitatensis Lemaire & Herment 1859, Hylocereus trinitatensis

(Lemaire & Herment) A. Berger 1929

Hylocereus venezuelensis Britton & Rose 1920, Wilmattea venezuelen-

sis (Britton & Rose) Croizat 1972

Plants climbers, especially in trees. Stems slender, three-an-
gled, green, margins nearly straight but with slight rises at
the areoles, 2-3 cm (0.8-1.2 in) in diameter. Spines usually 2,
short, swollen basally, brown. Flowers white with some pink
below, to 30 cm (12 in) long; stigmas deeply lobed. Fruits ob-
long, purple, 6-7 cm (2.4-2.8 in) long. Distribution:
Trinidad, Tobago, Lesser Antilles, French Guiana, Suriname,
other Caribbean islands, and Venezuela.

Hylocereus microcladus Backeberg 1942

Plants climbers, freely branching. Stems relatively short,
three- to five-angled, green, to 15 cm (5.9 in) long and 3 cm
(1.2 in) in diameter. Spines few to several, small, bristle-like,
soon deciduous. Flowers not known. Distribution: Colom-
bia to northern Peru. Hylocereus microcladus is poorly
known.

Hylocereus minutiflorus Britton & Rose 1913
Cereus minutiflorus (Britton & Rose) Vaupel 1913, Wilmattea minuti-

flora (Britton & Rose) Britton & Rose 1920

Plants climbing, sprawling, or pendent shrubs. Stems three-
or four-angled, evenly lobed marginally, not horny, dark
green, 1.5-3.5 cm (0.6-1.4 in) in diameter. Spines 3-6, hair-
like, yellow to black, 2-10 mm (to 0.4 in) long. Flowers borne
on older stems, fragrant, cream colored, 3-3.5 cm (1.2-1.4
in) long, 8-9 cm (3.1-3.5 in) in diameter; distinct pericarpels
lacking. Fruits globose, magenta, to 4.5 cm (1.8 in) long. Dis-
tribution: Guatemala, Belize, and Honduras.

Hylocereus monacanthus (Lemaire) Britton & Rose 1920
Cereus monacanthus Lemaire 1845

Plants climbing or sprawling shrubs. Stems three-angled,
green, undulate marginally. Spines 1-2, rigid, swollen basally.
Flowers white, pink below, to 28 cm (11 in) long and 17 cm
(6.7 in) in diameter; floral tubes curved upward. Distribu-
tion: Costa Rica, Panama, and Colombia.



Hylocereus ocamponis (Salm-Dyck) Britton & Rose 1909
PITAHAYA
Cereus ocamponis Salm-Dyck 1850

Plants climbing. Stems three-angled, glaucous green, to 3 m
(9.8 ft) long, 5-6 cm (2-2.4 in) wide. Spines 5-8, yellowish,
to 15 mm (0.6 in) long. Flowers white, 25-30 cm (9.8-12 in)
long and in diameter. Distribution: southern Mexico.

Hylocereus minutiflorus, photograph by Wilhelm Barthlott
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Hylocereus peruvianus Backeberg 1937

Plants large, semiepiphytic. Stems vivid green, to 80 cm (31
in) or more long, 4-6 cm (1.6-2.4 in) in diameter. Spines as
many as 4, short, stout. Flowers not known. Distribution:
Sechura to the valley of the Rio Sana, Peru. Hylocereus peru-
vianus is poorly known.

Hylocereus polyrhlzus (F. A. C. Weber) Britton & Rose 1920
Cereus polyrhizus F. A. C Weber 1897

Plants sprawling to climbing, profusely branched, epiphytic,
lithophytic, and terrestrial, to several meters long. Stems two-
to four-angled, usually three-angled, dark green, becoming
whitish with age, 0.5-2 m (20-79 in) long, 3-10 cm (1.2-3.9
in) wide. Ribs smooth to wavy, often horny, with concave
faces. Spines 2-6, bulbous basally, reddish, becoming gray,
needle-like, straight, 2-10 mm (to 0.4 in) long. Flowers borne
singly or in small clusters, white, 25-31 cm (9.8-12 in) long,
25-30 cm (9.8-12 in) in diameter; floral tubes straight to
strongly curved; pericarpels indistinct. Fruits ellipsoidal, red,
7-10 cm (2.8-3.9 in) long. Distribution: Nicaragua, Costa
Rica, Panama, Colombia, and Ecuador.

Hylocereus lemairei, photograph by Wilhelm Barthlott
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Hylocereus polyrhizus

Hylocereus triangularis

Hylocereus purpusii (Weingart) Britton & Rose 1920
Cereus purpusii Weingart 1909

Plants epiphytic climbers. Stems elongate, blue-green. Ribs
3-4 with horny margins, slightly undulate. Spines 3-6, short,
conical, dark. Flowers white with some yellow, to 25 cm (9.8
in) long and in diameter. Distribution: western Mexico.

Hylocereus scandens (Salm-Dyck) Backeberg 1959
Cereus scandens Salm-Dyck 1850

Plants scrambling, usually vinelike. Stems three-angled, ta-
pering toward both ends, blue-green. Ribs wavy. Spines 4-6,
curved backward, small, stout. Flowers not known. Distrib-
ution: Guyana and Suriname. Hylocereus scandens is poorly
known; it may simply be a population of the more wide-
spread H. lemairei.

Hylocereus Stenopterus (F. A. C. Weber) Britton & Rose 1909
Cereus Stenopterus F. A. C. Weber 1902

Plants weak and scrambling vines, branching irregularly.
Stems three-angled, 2.5-5 cm (1-2 in) wide, the faces deeply
concave, marginally with broad rounded teeth, green, some-
times becoming reddish, with somewhat deflexed tubercles
bearing areoles. Spines 1-3, conical, thick, light brown, 1-3
mm long. Flowers borne laterally, salverform, purplish red
with white margins, 8-10 cm (3.1-3.9 in) long; floral tubes
slightly upcurved. Fruits globose, shiny red, without fra-
grance, to 7 cm (2.8 in) in diameter. Distribution: Costa Rica
and Panama.

Hylocereus triangularis (Linnaeus) Britton & Rose 1909
QUEEN OF THE NIGHT

Cactus triangularis Linnaeus 1753, Cereus triangularis (Linnaeus) Ha-

worth 1812

Cereus compressus P. Miller 1768, Hylocereus compressus (P. Miller)

Y. Ito 1981

Hylocereus cubensis Britton & Rose 1920

Plants climbing and sprawling in forests, usually as vines,
producing abundant aerial roots. Stems sharply three-an-
gled, marginally straight or only slightly elevated at the are-
oles, not horny, 3-4 cm (1.2-1.6 in) wide. Spines 6-8, needle-
like, with swollen bases, short, spreading. Flowers white, to 20
cm (7.9 in) or more long. Fruits red, 2-5 cm (0.8-2 in) long.
Distribution: occurring widely in the Caribbean but espe-
cially Cuba, Jamaica, and the Dominican Republic. Hyloce-
reus triangularis is cultivated for its fruits and is grown as a
living fence (Chapter 2, under Cacti as Food, and Other Uses
of Cacti).



Hylocereus trigonus (Haworth) Safford 1909
Cereus trigonus Haworth 1812

Cereus napoleonis Graham 1836, Hylocereus napoleonis (Graham)

Britton & Rose 1909

Cereus plumeri Gosselin 1907, Hylocereus plumeri(Gosselin) Lourteig

1991

Hylocereus antiguensis Britton & Rose 1920

Plants scrambling or climbing vines, to 10 m (33 ft) long.
Stems three-angled, slender, green, strongly undulate mar-
ginally, not horny, with areoles borne at the tips of the un-
dulations. Spines as many as 8, stiff, greenish, becoming
brown, 4-7 mm (to 0.3 in) long, sometimes accompanied
by a few bristles. Flowers large, white. Fruits oblong, red, to
10 cm (3.9 in) long. Distribution: Caribbean, especially
Puerto Rico, Virgin Islands, and Lesser Antilles.

Hylocereus undatus (Haworth) Britton & Rose 1918
CHACAM, CHAK-WOB, DRAGON FRUIT, JUNCOTAPATK), PITAHAYA,

PITAHAYA OREJONA, QUEEN OF THE NIGHT, REINA DE LA NOCHE,

TASAJO,ZACAMB

Cereus undatus Haworth 1830

Cereus tricostatus Gosselin 1907, Hylocereus tricostatus (Gosselin)

Britton & Rose 1909

Plants sprawling or climbing, producing massive numbers
of stems, to 5 m (16 ft) or more in length. Stems jointed,
stout, three-winged, marginally wavy, sinuate, horny, 4-7.5
cm (1.6-3 in) wide. Spines 1-3, short, conical, brownish gray,
to 3 mm long. Flowers borne laterally, white, 25-27 cm
(9.8-11 in) long, 15-20 cm (5.9-7.9 in) in diameter. Fruits
globose to oblong, reddish, 5-12 cm (2-4.7 in) long, 4-9 cm
(1.6-3.5 in) in diameter, excellent tasting. Distribution: un-
certain because of its history. Hylocereus undatus has long
been and is widely cultivated as an ornamental, and also for
its delicious fruits (Chapter 2, under Cacti as Food).

Hylocereus undatus 381

Hylocereus trigonus,
photograph by Wilhelm
Barthlott

Hylocereus undatus,
also illustrated on
page 23; fruits illus-
trated on page 57
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lsolatocereus
In 1837 Michel Scheidweiler described as new a Mexican
candelabra-like cactus, Cereus dumortieri. This large plant
has intrigued botanists, for it possesses several unique char-
acteristics though superficially resembling Pachycereus we-
beri. Nathaniel Britton and Joseph Rose (1909) placed it in
Lemaireocereus, but in 1942 Curt Backeberg described the
genus Isolatocereus (type, Cereus dumortieri = I. dumortieri)
for it, believing the distinctive characteristics of the single
species made it deserving of status as a separate genus. Franz
Buxbaum (1961) disagreed, however, and placed the plant
in Stenocereus, where it remained. Arthur Gibson and Karl
Horak (1978), in their important study of the Mexican
columnar cacti, also considered it to be a Stenocereus though
somewhat isolated from the other species. Later, however,
Gibson (1991b) recommended that it be separated as Isola-
tocereus, citing its distinctive morphological features as well
as its short, nearly tubular nocturnal flowers. Hugo Cota and
Robert Wallace (1997) substantiated Gibson's decision, show-
ing by DNA sequencing that the cactus is clearly distinct
from Stenocereus. Thus both morphological and molecular
data support the recognition of Isolatocereus as a separate,
single-species genus.

Backeberg derived the name Isolatocereus from the state-
ment by Britton and Rose (1919-1923,2:102) that the plant
"is never abundant, being found generally as large isolated
individuals on the sides of rocky hills and cliffs," thus isolated
cereus. It flowers during spring and summer, and the flowers,
though nocturnal, remain open well into the next day.

Isolatocereus Backeberg 1942
Subfamily Cactoideae, tribe Pachycereeae.

Isolatocereus dumortieri (Scheidweiler) Backeberg 1942
CANDELABRA CACTUS, CANDELABRO, ORGANO, PITAYO
Cereus dumortieri Scheidweiler 1837, Lemaireocereus dumortieri

(Scheidweiler) Britton & Rose 1909, Stenocereus dumortieri (Schei-

dweiler) Buxbaum 1961, Rathbunia dumortieri (Scheidweiler) P. V.

Heath 1992

Plants very large, arboreal, candelabra-like, 5-15 m (16-49
ft) high with well-defined trunks more than 1 m (3.3 ft) long.
Stems erect and curved inward slightly, blue-green, to 10 m
(33 ft) long, 5-15 cm (2-5.9 in) in diameter, with constric-
tions. Ribs 5—8, triangular, with straight margins, obtuse, to
2 cm (0.8 in) high. Areoles becoming confluent with age.
Central spines 1-4, yellowish white, to 5 cm (2 in) long. Ra-
dial spines 6—9 or more, yellowish white, becoming darker
with age, to 1 cm (0.4 in) long. Flowers arising from apical
areoles that flower more than once, sometimes forming a

crown, open during the night but lasting until midday, odor-
less, tubular to funnelform, short, pale green to white, to 5 cm
(2 in) long. Fruits ovate, red, 2.5-3.5 cm (1-1.4 in) long; flo-
ral tubes dehiscent. Distribution: widespread in Oaxaca, Hi-
dalgo, Morelos, Guerrero, Puebla, and Michoacan, Mexico.

Isolatocereus dumortieri

Jasminocereus thouarsii var. delicatus
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Jasminocereus
Jasminocereus is one of two endemic cactus genera of the
Galapagos Islands and the taxonomy of the cacti of the archi-
pelago has been confused from the very first. Frederic Weber
obtained material from Abel Aubert Du Petit-Thouars and
subsequently described two species of Cereus in 1899, C.
thouarsii and C. galapagensis. Herbarium material was stud-
ied and fieldwork was done to determine what Weber had
described. The conclusion is that the types of both came
from the same population on Santa Maria (Charles or Flo-
reana) Island. Cereus thouarsii is a juvenile plant, and C. gala-
pagensis a mature one (Anderson and Walkington 1971) of
the same species.

In 1920 Nathaniel Britton and Joseph Rose described Jas-
minocereus (type, Cereus galapagensis = J. thouarsii), refer-
ring to the flowers, which they considered jasmine-like. Ad-
ditional species of Jasminocereus have also been described,
but David Walkington and I (Anderson and Walkington
1971) decided that there is a single species, /. thouarsii, with
three varieties. Jasminocereus is a night-flowering cactus that
exhibits considerable morphological variation in its range
on the eight islands. Robert Wallace (pers. comm.) has deter-
mined by DNA sequencing that Jasminocereus and Brachy-
cereus, the two cactus genera endemic to the Galapagos Is-
lands, are most closely related, and that their closest relative
on the South American mainland is Armatocereus.

Jasminocereus Britton & Rose 1920
Subfamily Cactoideae, tribe Browningieae.

Jasminocereus thouarsii (F. A. C. Weber) Backeberg 1959
Cereus thouarsii F. A. C. Weber 1899, Brachycereus thouarsii (F. A. C.

Weber) Britton & Rose 1920

Cereus galapagensis F. A. C. Weber 1899, Jasminocereus galapagen-

sis (F. A. C. Weber) Britton & Rose 1920

Cereus sclerocarpus K. Schumann 1902, Jasminocereus sclerocarpus

(K. Schumann) Backeberg 1944, J. thouarsii var. sclerocarpus
(K. Schumann) E. F. Anderson & Walkington 1970

Jasminocereus howellii E. Y. Dawson 1962

Jasminocereus howellii var. delicatus E.Y. Dawson 1962,7. thouarsii

var. delicatus (E. Y. Dawson) E. F. Anderson & Walkington 1970

Jasminocereus thouarsii var. chatamensis E.Y. Dawson 1962

Plants usually treelike, erect, columnar, freely branching, 3-7
m (9.8-23 ft) high with trunks. Stems cylindrical, ribbed,
yellow to brownish yellow, 10-50 cm (3.9-20 in) long, 3-5
cm (1.2-2 in) in diameter. Ribs 16-22, low. Areoles 2 mm
wide, typically 6-9 mm (0.2-0.4 in) apart. Spines about 40,
unequal, yellowish, becoming dark at maturity, radiating,
stiff to somewhat flexible, 0.5-5 cm (0.2-2 in) long. Flowers
open at night, salverform, creamy white to olive green, 5—9
cm (2-3.5 in) long, 2-6 cm (0.8-2.4 in) in diameter; peri-
carpels and floral tubes slender, with scales and hairs. Fruits
globose to oblong, greenish to reddish purple, fleshy but be-
coming hard at maturity, nearly naked, 5-9 cm (2—3.5 in)
long, 1.5-4.3 cm (0.6-1.7 in) in diameter; perianth parts
persistent. Seeds usually black, kidney shaped, 1-2 mm long.
Distribution: eight islands of the Galapagos archipelago.

Like all plants and animals of the Galapagos Islands, the
Ecuadoran government strictly controls the collecting or dis-
turbance of Jasminocereus. Three varieties of J. thouarsii are
recognized. Both varieties thouarsii and delicatus have fruits
to 5 cm (2 in) long and as many as 22 spines. Variety thouar-
sii rarely reaches 4 m (13 ft) in height and has flowers 6.5-8.8
cm (2.6-3.4 in) long whereas variety delicatus often reaches
5 m (16 ft) or more in height and has flowers only 5-7 cm
(2-2.8 in) long. Variety thouarsii is found in the arid and
lower transition zones of Champion Islet, and San Cristobal
(Chatham) and Santa Maria (Charles or Floreana) Islands.
Variety delicatus occurs on Bartolome (Bartholomew), San
Salvador (James or Santiago), and Santa Cruz (Indefatiga-
ble) Islands in xeric habitats near the coast. Variety sclerocar-
pus has fruits 7 cm (2.8 in) long, as many as 35 spines, and
flowers 6.5-9 cm (2.6-3.5 in) long and very waxy; it occurs
widely in the arid zone, from near sea level to about 300 m
(980 ft) on Fernandina (Narborough) and Isabela (Albe-
marle) Islands.
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Lasiocereus
Many of the Peruvian cacti are poorly known, and several ap-
pear similar to Haageocereus, one of the better known genera.
In 1966 Friedrich Ritter described Lasiocereus (type, L. rupi-
cold) to include two species, neither of which had been pre-
viously described. The name is derived from the Greek lasios,
woolly, thus woolly cereus. The International Cactaceae Sys-
tematics Group has been unsure of the status of this genus, at
first simply sinking it into Haageocereus (Hunt and Taylor
1986, 1990). However, further discussions led to the con-
clusion that Lasiocereus, being poorly understood, should be
"provisionally recognized" (Hunt 1997b). It is an "accepted
genus" in the second edition of the CITES Cactaceae Checklist
(Hunt 1999a). Lasiocereus comprises two species of shrubby
to treelike, very spiny plants that produce pseudocephalium-
like structures. Flowers are tubular, white, and densely cov-
ered with wool and bristles.

Lasiocereus F. Ritter 1966
Subfamily Cactoideae, tribe Trichocereeae. Plants shrubby to tree-

like, to 1 m (3.3 ft) high. Stems round in cross section, spiny. Ribs
fairly numerous, thin, tuberculate. Areoles numerous. Central spines
awl shaped to needle-like, erect. Radial spines numerous, needle-
like, erect. Flowers borne near the stem tips from enlarged areoles,
creating a cephalium-like appearance, open at night, tubular, white;
floral tubes short and wide; pericarpels and floral tubes covered with
dense wool and bristles. Fruits barrel shaped, dehiscing basally, pulp
dry. Seeds small, tuberculate. Distribution: Peru.

Lasiocereus fulvus F. Ritter 1966
Haageocereus fulvus (F. Ritter) F. Ritter 1981

Haageocereus acranthus var. fortalezensis Rauh & Backeberg 1956

Plants shrubby to somewhat sprawling, 1.5-3 m (4.9-9.8 ft)
high. Stems 5-7 cm (2-2.8 in) in diameter. Ribs 10-14, ob-
tuse, 5-7 mm (0.2-0.3 in) high, wavy, barely notched. Areoles
round, with orange felt. Flowering areoles very large, with
long white wool. Spines brownish red to reddish gray, with
yellowish tips. Central spines 3-6, awl shaped, 2-5 cm (0.8-2
in) long. Radial spines 8-12, needle-like, 0.5-1 cm (0.2-0.4
in) long. Flowers to 6 cm (2.4 in) long. Fruits green, 4-5 cm
(1.6-2 in) in diameter. Distribution: Amazonas, Peru.

Lasiocereus rupicola, photograph by James Mauseth
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Lasiocereus fulvus, photograph by Carlos Ostolaza

Lasiocereus rupicola F. Ritter 1966

Plants treelike, spreading widely, 3-4 m (9.8-13 ft) high.
Stems dark green, 4.5-7 cm (1.8-2.8 in) in diameter. Ribs
18-21, 5-7 mm (0.2-0.3 in) high, to 5 mm wide, with dis-
tinct tubercles. Areoles with whitish wool. Flowering areoles
large, round, with orange to golden brown wool. Central
spines about 6 with 1-2 heavier, 1-3 cm (0.4-1.2 in) long. Ra-
dial spines about 20, needle-like, erect, 0.5-1 cm (0.2-0.4 in)
long. Flowers to 5 cm (2 in) long. Fruits globose, to 2.5 cm (1
in) in diameter. Distribution: San Marcos, Cajamarca, Peru.

Leocereus
Nathaniel Britton and Joseph Rose described numerous new
genera and species in The Cactaceae (1919-1923), including
Leocereus, placing the genus in their subtribe Cereanae. Franz
Buxbaum (1958) placed Leocereus in the tribe Trichocere-
eae, a conclusion the International Cactaceae Systematics

Group has accepted. The name Leocereus honors A. Pacheco
Leao, director of the Rio de Janeiro Botanic Garden. Britton
and Rose included three species in Leocereus (type, L. bahien-
sis), two of which have been transferred to Arthrocereus. A
study by Nigel Taylor and Daniela Zappi (1990) clarifies the
characteristics of Leocereus; the single species has very
woody, nearly nonsucculent stems that lack mucilage. Flow-
ers, open at night, and fruits have true spines in the axils of
the pericarpel scales, and the small black seeds have a nearly
smooth surface.

Leocereus Britton & Rose 1920
Subfamily Cactoideae, tribe Trichocereeae.

Leocereus bahiensis Britton & Rose 1920
Leocereus urandianus F. Ritter 1979, L bahiensis subsp. urandianus

(F. Ritter) P. J. Braun & Esteves 1995

Leocereus bahiensis var. barreirensis P. J. Braun & Esteves 1990, L

bahiensis subsp. barreirensis (P. J. Braun & Esteves) P. J. Braun &

Esteves 1995

Leocereus bahiensis var. exiguospinus P. J. Braun & Esteves 1990, L

bahiensis subsp. exiguospinus (P. J. Braun & Esteves) P. J. Braun &

Esteves 1995

Leocereus bahiensis var. mbustispinus P. J. Braun & Esteves 1990, L.

bahiensis subsp. mbustispinus (P. J. Braun & Esteves) P. J. Braun &

Esteves 1995

Leocereus estevesii P. J. Braun 1990

Plants erect or somewhat sprawling, one or more stems arising
from a slightly enlarged, woody rootstock, few-branched, to 3
m (9.8 ft) high. Stems cylindrical, woody, lacking mucilage,
slender, olive green, to 2 m (6.6 ft) long, 1-2.5 cm (0.4-1 in) in

Leocereus
bahiensis,
photograph
by Urs Eggli
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diameter. Ribs 10-19, rounded, obtuse, low, with wavy si-
nuses. Areoles circular, 4-7 mm (to0.3in) apart. Spines 8-16,
not differentiated as centrals and radials, slender, needle-like,
yellowish to dark brown. Flowers borne near the stem tips,
open at night, tubular, white, 40-57 mm (1.6-2.2 in) long,
20-25 mm (0.8-1 in) in diameter; pericarpels green, scaly,
with pale spines to 4 mm long in the axils; floral tubes green,
with dark hairs and bristles to 12 mm (0.5 in) long; perianth
parts short. Fruits globose to ovoid, red, indehiscent, 23-31
mm (0.9-1.2 in) long, 19-32 mm (0.7-1.3 in) in diameter,
with spine clusters falling away; floral remains persistent.
Seeds glossy black, 1.3-1.8 mm long, with an oblique hilum,
with flat to slightly convex surface and intercellular pits. Dis-
tribution: northern Bahia to northern central Minas Gerais,
Brazil. Pierre Braun and Eddie Esteves Pereira have proposed
four subspecies, based primarily on vegetative differences.

Lepismium
In 1835 Ludwig Pfeiffer described Lepismium (type, L. com-
mune — L. cruciforme), the name derived from the Greek
lepis, scale, referring to the small scales that subtend the are-
oles. Lepismium is clearly a member of the tribe Rhipsalid-
eae, but there is disagreement regarding the boundaries of
the genus. Myron Kimnach (1983b, 1984) has written exten-
sively on these cacti, arguing that two separate genera should
be recognized in addition to Lepismium: Acanthorhipsalis
and Lymanbensonia. However, more recent work by Wilhelm
Barthlott and Nigel Taylor (1995) defines Lepismium as con-
taining those species formerly in Acanthorhipsalis, Lyman-
bensonia, and Pfeiffera, an interpretation accepted by the In-
ternational Cactaceae Systematics Group, who recognize 15
species.

Lepismium includes both epiphytes and lithophytes,
branching mesotonically, that is, near the middle of the stem.
Stem segments are indeterminate in growth, variable in cross
section, and lack the composite areoles of Hatiora. Many
have spines. Flowers are borne laterally, open during the day
in late spring, and have angular pericarpels with areoles that
usually bear scales and bristles. Fruits are highly colored.

Lepismium Pfeiffer 1835
Pfeiffera Salm-Dyck 1845
Acanthorhipsalis Britton & Rose 1923
Lymanbensonia Kimnach 1984

Subfamily Cactoideae, tribe Rhipsalideae. Plants epiphytic or

lithophytic shrubs, either creeping or pendulous, with mesotonic

branching. Stems indeterminate in growth, usually segmented, cylin-

drical, ribbed, winged, angled, orflat;young stems arising singly from

the tips or sides of older segments. Leaves rudimentary scales, usually

visible. Tubercles absent. Areoles distinct on rib margins, often in

notches. Spines present or absent. Flowers borne laterally, small, ro-

tate, bell shaped to somewhat tubular; pericarpels often tuberculate

and spiny or angled, sometimes lacking spines; floral tubes very short

or absent. Fruits berrylike, brightly colored or translucent, distinctly

veined, sometimes spiny. Seeds brown or black, oblong or ovate, to 1

mm long. Distribution: mainly eastern Bolivia but extending into Ar-

gentina and Brazil.

Barthlott and Taylor (1995) recognized six subgenera of Lepis-
mium: Acanthorhipsalis, Houlletia, Lymanbensonia, Lepismium,
Pfeiffera, and Ophiorhipsalis.

Lepismium aculeatum (F. A. C. Weber) Barthlott 1987
Rhipsalis aculeata F. A. C. Weber 1892

Plants shrubby, epiphytic, freely branching. Stems round,
sometimes slightly angled, 3-4 mm in diameter. Areoles
close set, woolly. Spines 8-10, flattened against the stem sur-
face, stiff, yellowish. Flowers rotate, white to yellowish; peri-
carpels naked. Fruits globose, dark purple to nearly black,
7-8 mm (0.3 in) in diameter. Distribution: northwestern Ar-
gentina. Lepismium aculeatum is questionable as a species
and may be simply a population of L. lumbricoides.

Lepismium bolivianum (Britton) Barthlott 1991
Hariota boliviana Britton 1893, Rhipsalis boliviana (Britton) Lauterbach

1910

Plants pendulous with main stems four-angled, winged bas-
ally, and bearing areoles with short yellowish bristles. Stem
segments flattened and thin, 1.5-30 cm (0.6-12 in) long, 1-2
cm (0.4-0.8 in) wide, strongly notched marginally. Areoles
woolly. Spines absent or weak. Flowers usually solitary, whit-
ish, creamy, or light pink, to 15 mm (0.6 in) long and 10 mm
(0.4 in) in diameter. Fruits globose, brownish yellow, to 10
mm (0.4 in) in diameter. Distribution: vicinity of La Paz, Bo-
livia, at an elevation of about 1800 m (5900 ft).

Lepismium brevispinum Barthlott 1987
Pfeiffera brevispina (Barthlott) P. V. Heath 1994, Rhipsalis brevispina

(Barthlott) Kimnach 1996

Acanthorhipsalis brevispina F. Ritter 1981, not validly published

Plants terrestrial, erect, 1-2 m (3.3-6.6 ft) high, branched.
Stem segments green, leaflike, 2-3 cm (0.8-1.2 in) long, 2-4
cm (0.8-1.6 in) wide, 2-3 mm thick, with wavy margins.
Areoles in the notches, with brownish wool, scaly. Spines 1-
4, yellowish, 1-2 mm long. Flowers borne singly from the
notches, white, to 4 mm long and 3 mm in diameter; peri-
carpels without bristles. Fruits globose, white, translucent.
Distribution: Amazonas, Peru, at elevations of 1700-2000 m
(5600-6600 ft).
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Lepismium crenatum (Britton) Barthlott 1987
Hariota crenata Britton 1891, Acanthorhipsalis crenata (Britton) Brit-

ton & Rose 1923, Rhipsalis crenata (Britton) Vaupel 1926, Pfeiffera
crenata (Britton) P. V. Heath 1994

Plants shrubby epiphytes, branching laterally. Stem segments
narrowly oblong, sinuate, thin, to 30 cm (12 in) long and 6
cm (2.4 in) wide, with distinct midveins. Areoles large, with
wool. Spines 3-8, to 4 mm long. Flowers borne laterally,
small, red. Fruits berries to 7 mm (0.3 in) in diameter. Dis-
tribution: La Paz, Bolivia, at an elevation of 1800 m (5900 ft).

Lepismium cruciforme (Vellozo) Miquel 1838
Cactus cruciformis Vellozo 1825, conserved name; Hariota cruciformis

(Vellozo) Kuntze 1891, Rhipsalis cruciformis (Vellozo) A. Castellanos
1925

Cereus myosurus Salm-Dyck 1827, Lepismium myosurus (Salm-Dyck)
Pfeiffer 1837, Rhipsalis myosurus (Salm-Dyck) Forster 1846

Lepismium commune Pfeiffer 1835
Lepismium knightii Pfeiffer 1835, Rhipsalis knightii (Pfeiffer) Forster

1846, Hariota knightii (Pfeiffer) Kuntze 1891
Lepismium tenue Pfeiffer 1835
Lepismium fluminense Miquel 1838
Rhipsalis mittleri Forster 1846
Lepismium ramosissimum Lemaire 1864, Rhipsalis ramosissima

(Lemaire) K. Schumann 1890, Hariota ramosissimum (Lemaire)
Kuntze 1891

Rhipsalis cavernosa G. Lindberg 1890, Lepismium cavemosum
(G. Lindberg) G. Lindberg ex K. Schumann 1890

Rhipsalis macropogon K. Schumann 1890

Rhipsalis squamulosa K. Schumann 1890, Hariota squamulosa
(K. Schumann) Kuntze 1891

Rhipsalis anceps F. A. C. Weber 1892, Lepismium anceps (F. A. C.
Weber) Borg 1937

Rhipsalis brevibarbis K. Schumann 1894
Rhipsalis radicans F. A. C. Weber 1896
Lepismium vollii Backeberg 1935

Plants lithophytic or epiphytic, semierect or creeping with
some branching. Stem segments extremely variable, linear to
lance shaped, three- to five-angled, winged, or flat, to 50 cm
(20 in) long and 2 cm (0.8 in) wide, often with purple color,
with distinctly notched margins. Areoles in the notches, with
tufts of white wool. Spines absent or nearly so. Flowers borne
laterally, one to five per areole, cream, yellow, pink, or rarely
magenta, 1-1.3 cm (0.4-0.5 in) long. Fruits globose, pur-
plish red, to 6 mm (0.2 in) in diameter. Distribution: occur-
ring widely in northeastern Brazil, Paraguay, and Argentina.
Lepismium cruciforme is variable and a number of varieties
have been proposed.

Lepismium houlletianum (Lemaire) Barthlott 1987
Rhipsalis houlletiana Lemaire 1858, Hariota houlletiana (Lemaire)

Kuntze 1891, Acanthorhipsalis houlletiana (Lemaire) Volgin 1982
Rhipsalis regnellii G. Lindberg 1890
Rhipsalis houlletii J. D. Hooker 1894

Plants much branched, epiphytic, pendent shrubs to 2 m (6.6
ft) or more in length. Stem segments rounded at base, thin
and flat above, becoming leaflike, 10-20 cm (3.9-7.9 in) long,

Lepismium aculeatum, photograph by Werner
Rauh

Lepismium bolivianum, photograph by Urs

Eggli

Lepismium cruciforme, photograph by Urs Eggli
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Lepismium
houlletianum,
photograph by

Urs Eggli

Lepismium ianthothele

1-5 cm (0.4-2 in) wide, pointed on both sides, deeply saw-
toothed, vivid green, sometimes with reddish margins. Are-
oles naked. Flowers borne in clusters, funnelform to nearly
bell shaped, not opening widely, creamy white, pendent, to 2
cm (0.8 in) long. Fruits spherical, red to black, 5-6 mm (0.2
in) in diameter. Distribution: widespread in eastern Brazil;
also reported from Bolivia but not confirmed.

Lepismium ianthothele (Monville) Barthlott 1987
Cerei/s/ant/iot/je/eMonvillel839,Pfeifferaianthothele (Monville) F.A.C.

Weber 1898, Rhipsalis ianthothele (Monville) K. Brandegee 1902
?Rhipsalis cereiformis Forster 1846
Pfeiffera erecta F. Ritter 1964, Lepismium erectum (F. Ritter) Supplie

1990
Pfeiffera mataralensis F. Ritter 1964, Lepismium mataralense (F. Rit-

ter) Supplie 1990
Pfeiffera multigona F. Ritter 1964
Pfeiffera gracilis F. Ritter 1980
Pfeiffera ianthothele var. boliviana F. Ritter 1980
Pfeiffera ianthothele var. tarijensis F. Ritter 1980

Plants epiphytic and lithophytic shrubs with weak stems,
spreading or pendent, moderately branched, 30-60 cm (12-
24 in) long. Stem segments usually four-angled, sometimes
triangular, light green, 1.5-2 cm (0.6-0.8 in) in diameter, with
tuberculate margins. Areoles with six or seven bristles 4-5 mm
long. Flowers borne laterally, sometimes terminally, white,
yellowish, sometimes pinkish, 2-2.4 cm (0.8-0.9 in) long;
pericarpels with bristles. Fruits spherical, violet-pink. Distri-
bution: southeastern Bolivia and northwestern Argentina.

Lepismium incachacanum (Cardenas) Barthlott 1987
Rhipsalis incachacana Cardenas 1952, Acanthorhipsalis incachacana

(Cardenas) Volgin 1982

Plants epiphytic, pendent shrubs, freely branching, to 1.5 m
(4.9 ft) long. Stem segments green, mostly flattened (two-
ribbed), more or less wavy, 20-30 cm (7.9-12 in) long, 4-6
cm (1.6-2.4 in) wide, with notched margins. Areoles deeply
sunken in notches, with wool and tufts of light-colored bris-
tles and hairs. Flowers borne laterally, singly or in clusters of
two, magenta, to 1.8 cm (0.7 in) long. Fruits five-angled, red-
dish. Distribution: Cochabamba, Bolivia, at an elevation of
2200 m (7200 ft).

Lepismium lorentzianum (Grisebach) Barthlott 1987
Rhipsalis lorentziana Grisebach 1879

Plants epiphytic, freely branching shrubs. Stem segments
flattened or three-angled with wavy and notched margins,
fresh green, 10-30 cm (3.9-12 in) long, 2-4 cm (0.8-1.6 in)
wide, with prominent midveins. Areoles borne in notches,



not deeply sunken, with little wool, without bristles or spines.
Flowers borne singly, pendulous, small, bell shaped to fun-
nelform, yellowish white; pericarpel four-angled, smooth.
Fruits slightly four-angled, purple. Distribution: Andes of
Bolivia and Argentina at elevations of 800-1200 m (2600-
3900ft).

Lepismium lumbricoides (Lemaire) Barthlott 1987
Cereus lumbricoides Lemaire 1839, Rhipsalis lumbricoides (Lemaire)

Lemaire 1842
Rhipsalis sarmentacea Otto & Dietrich 1841, Hariota sarmentacea

(Otto & Dietrich) Kuntze 1891
Rhipsalis leucorhaphis K. Schumann 1900
Rhipsalis loefgrenii Britton & Rose 1923

Plants epiphytic shrubs, freely branching, clinging or creep-
ing on the bark of trees and attached by aerial roots. Stem
segments round, never winged, angled, or flattened, grayish
to yellowish green, to 1 m (3.3 ft) or more long, 4—8 mm (to
0.3 in) in diameter. Areoles crowded, with short white wool,
and five to eight stiff bristles 3-5 mm long, usually decidu-
ous. Flowers borne laterally, rotate, white to yellowish, to 2.2
cm (0.9 in) long, 3-4 cm (1.2-1.6 in) in diameter; pericarpels
naked. Fruits spherical, green, becoming purple. Distribu-
tion: widespread in Brazil, Uruguay, Argentina, and Bolivia,
from sea level to 1900 m (6200 ft).
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Lepismium micranthum (Vaupel) Barthlott 1987
Cereus micranthus Vaupel 1913, Acanthorhipsalis micrantha (Vaupel)

Britton & Rose 1923, Lymanbensonia micrantha (Vaupel) Kimnach
1984, Pfeiffera micrantha (Vaupel) P. V. Heath 1994

Rhipsalis asperula Vaupel 1926

Plants lithophytic shrubs, erect at first, later sprawling to
pendent, branching freely, to 1 m (3.3 ft) or more long. Stem
segments two- or three-angled, lobed marginally, to 20 cm
(7.9 in) long, 1.5-2 cm (0.6-0.8 in) in diameter. Areoles in
notches, not deeply sunken, with dense yellowish wool.
Spines as many as 6, some twisted and flattened. Flowers
hummingbird pollinated, borne near the tips of older stems,
broadly funnelform, purple, with the perianth parts only
barely expanded; floral tubes well developed, to 1.2 cm (0.5
in) long; pericarpels with wool and a few bristles. Fruits
spherical or oblong, more or less winged, with some wool
and a few spines. Distribution: Puno, Peru, at an elevation
of 2100 m (6900 ft).

Lepismium miyagawae (Barthlott & Rauh) Barthlott 1987
Pfeiffera miyagawae Barthlott & Rauh 1987, Rhipsalis miyagawae

(Barthlott & Rauh) Kimnach 1996

Plants epiphytic shrubs, erect at first, later sprawling or pen-
dent. Stem segments mostly three-angled, sometimes four-
or five-angled, slightly tuberculate, flesh soft, to 1 m (3.3 ft)

Lepismium lorentzianum, photograph by
Werner Rauh

Lepismium lumbricoides, photograph by
Urs Eggli

Lepismium incachacanum, photograph by Wilhelm
Barthlott
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long, 1.5-2 cm (0.6-0.8 in) in diameter. Areoles with short
white wool. Spines 3-5, whitish, to 7 mm (0.3 in) long. Flow-
ers borne near the stem tips, broadly bell shaped, brilliant
orange, to 1.5 cm (0.6 in) long, 3-4 cm (1.2-1.6 in) in diam-
eter; pericarpels tuberculate, with numerous bristles. Fruits
spherical, whitish, translucent, to 1 cm (0.4 in) in diameter.
Distribution: Santa Cruz, Bolivia, at an elevation of 600 m
(2000 ft).

Lepismium monacanthum (Grisebach) Barthlott 1987
Rhipsalis monacantha Grisebach 1879, Acanthorhipsalis monacantha

(Grisebach) Britton & Rose 1923, Pfeiffera monacantha (Grisebach)

P. V. Heath 1994

Lepismium miyagawae, photograph by Wilhelm Barthlott

Acanthorhipsalis incahuasina Cardenas 1954, Pfeiffera incahuasina

(Cardenas) P. V. Heath 1994

Acanthorhipsalis monacantha var. samaipatana Cardenas 1957, A.

samaipatana (Cardenas) F. Ritter 1981, Pfeiffera monacantha var.

samaipatana (Cardenas) P. V. Heath 1994

Plants epiphytic shrubs, freely branching, erect at first, later
pendent. Stem segments flat to three-angled, with serrate
margins, to 45 cm (18 in) long, 2-3 cm (0.8-1.2 in) wide.
Areoles with yellowish wool. Spines 1-2, stout, sharp, black,
6-10 mm (0.2-0.4 in) long. Flowers borne laterally on upper
segments, orange, to 1.5 cm (0.6 in) long; pericarpels naked.
Fruits spherical, orange or pale pink. Distribution: south-
eastern Bolivia and northwestern Argentina at elevations of
300-2000 m (980-6600 ft).

Lepismium paranganiense (Cardenas) Barthlott 1987
Acanthorhipsalis paranganiensis Cardenas 1952, Rhipsalis

paranganiensis (Cardenas) Kimnach 1983, Pfeiffera paranganiensis

(Cardenas) P. V. Heath 1994

Plants lithophytic shrubs, densely branched, becoming pen-
dent. Stem segments three- to five-angled, 2-4 m (6.6-13 ft)
long, to 1 cm (0.4 in) in diameter, without aerial roots. Are-
oles with one to three short bristles. Spines 2-4, whitish, to 6
mm (0.2 in) long. Flowers borne in clusters at the stem tips,
rotate, creamy white to yellowish, to 2 cm (0.8 in) long. Dis-
tribution: Cochabamba, Bolivia, at elevations of 2600-3000
m (8500-9800 ft).

Lepismium monacanthum
Lepismium paranganiense, photograph by
Werner Rauh



Lepismium warmingianum (K. Schumann) Barthlott
1987

Rhipsalis warmingiana K. Schumann 1890

Rhipsalis linearis K. Schumann 1890, Lepismium lineare (K. Schu-

mann) Barthlott 1991

Rhipsalis gonocarpa F. A. C. Weber 1892

Plants epiphytic shrubs, much branched, erect at first, then
pendent. Stem segments slender, dark green with reddish
edges, three- or four-angled or flat, to 30 cm (12 in) long,
0.7-2.5 cm (0.3-1 in) in diameter, with scalloped margins
and blunt teeth. Areoles hairless and spineless, not deeply
sunken. Flowers borne laterally, solitary, pendulous, bell
shaped, white, 1-2 cm (0.4-0.8 in) long and in diameter;
pericarpels angled. Fruits spherical, opaque, dark purple to
black, 5-6 mm (0.2 in) in diameter. Distribution: Brazil,
eastern Paraguay, and northeastern Argentina in seasonal
forests at elevations to 1100 m (3600 ft).

Leptocereus
Leptocereus was described as a subgenus of Cereus by Alwin
Berger in 1905 and raised by Nathaniel Britton and Joseph
Rose in 1920 to the level of genus (type, C. assurgens = L. as-
surgens), the name derived from the Greek leptos, slender, re-
ferring to the thin ribs. Leptocereus is relatively uncommon
in cultivation. An important revision of the genus has been
done by Alberto Areces-Mallea (2000), who has extensively
studied many of the cacti of the Caribbean.

The 15 species of Leptocereus are separated on islands of
the Caribbean and have evolved through geographic isola-
tion (Areces-Mallea 1993). They are sometimes treelike but
more commonly sprawling, vinelike, or even crawling shrubs
with segmented branches bearing several thin, high ribs.
Cephalia are present in some species. Flowers are open ei-
ther day or night, are tubular to bell shaped, and usually
white or pale green though some are yellow or pink. The
pericarpels and usually short floral tubes are often densely
spiny, with the areoles on raised protuberances.

Leptocereus (A. Berger) Britton & Rose 1909

Cereus subg. Leptocereus A. Berger 1905

Neoabbottia Britton & Rose 1921

Subfamily Cactoideae, tribe Pachycereeae. Plants treelike to

shrubby, much branched, often at angles, erect, vinelike, clambering,

or prostrate, 8-10 m (26-33 ft) high. Stems usually cylindrical and

segmented, not producing aerial roots. Ribs 3-8, thin, high, promi-

nent, sometimes with notched margins. Areoles usually with long-last-

ing spines. Spines needle-like, slender. Flowers borne near the stem

tips, sometimes from terminal cephalia, solitary or in clusters, open
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during the day or night, tubular, bell shaped, or salverform, fairly small;
pericarpels and floral tubes usually with scales and spines; floral tubes
usually short; stamens and style barely exserted. Fruits globose to el-
liptical, fleshy, usually spiny, deciduous when ripe, with numerous
seeds. Seeds black. Distribution: Caribbean, on the islands of Cuba,
Hispaniola, Puerto Rico, and Culebra.

Leptocereus arboreus Britton & Rose 1912

Plants treelike with many erect branches, 5-8 m (16-26 ft)
high with trunks to 30 cm (12 in) or more in diameter. Stems
narrowed basally, 30-100 cm (12-39 in) long, terminal seg-
ments 3.5-6 cm (1.4-2.4 in) in diameter. Ribs 4-5, narrow,
thin, slightly notched. Spines as many as 10, persistent, nee-
dle-like, yellowish, to 5 cm (2 in) long. Flowers bell shaped,
whitish, to 3 cm (1.2 in) long; pericarpels light green, very
spiny. Fruits ellipsoidal, to 10 cm (3.9 in) long and 6 cm (2.4
in) in diameter, with dense yellowish spines. Distribution:
southern central and eastern Cuba.

Leptocereus assurgens (C. Wright & Grisebach) Britton &
Rose 1909

Cereus assurgens C. Wright & Grisebach 1866

Plants shrubby with several prostrate or creeping stems, less
than 1 m (3.3 ft) high, sometimes with trunks to 6 cm (2.4
in) in diameter. Roots not tuberous. Stems with terminal seg-
ments 1-2 cm (0.4-0.8 in) in diameter. Ribs 4-9, not
notched, with areoles flush with surface. Spines needle-like,
yellowish white to brownish, 2-8 cm (0.8-3.1 in) long. Cen-
tral spines 4. Radial spines as many as 16. Flowers often
borne in clusters, light yellow, 2.5-4 cm (1-1.6 in) long; peri-

Leptocereus arboreus, photograph by Alberto Areces-Mallea
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carpels and floral tubes with reddish spines. Fruits densely
spiny. Distribution: limestone cliffs near Pinar del Rio, west-
ern Cuba.

Leptocereus carinatus Areces 1993

Plants shrubby, little branched, 2-2.5 m (6.6-8.2 ft) high.
Stems ascending, elongate, rarely branching, dull pale green,
segmented, 0.6-2 m (2-6.6 ft) long, 3-4 cm (1.2-1.6 in) in
diameter. Ribs 4-6, usually 5, distinctly wavy, flattened. Spines
needle-like, straight, yellowish, becoming gray with age. Cen-
tral spines 2-3, 18-25 mm (0.7-1 in) long. Radial spines usu-
ally 6, arranged on both sides of the areoles, 8-30 mm
(0.3-1.2 in) long. Flowers borne terminally, open at night,
tubular, white, 5-6.7 cm (2-2.6 in) long; pericarpels and flo-
ral tubes with five or six ribs, with a few spines; stamens
slightly exserted. Fruits elliptical to spindle shaped, green,
ribbed, 6-7 cm (2.4-2.8 in) long, 3.5-4 cm (1.4-1.6 in) in di-
ameter. Distribution: Camaguey province, eastern Cuba.

Leptocereus ekmanii (Werdermann) F. M. Knuth 1935
Cereus ekmanii Werdermann 1931

Plants shrubby with prostrate to semierect branches, to 1 m
(3.3 ft) high. Stems with terminal segments 1-2 cm (0.4-0.8
in) in diameter. Ribs as many as 7, distinctly notched. Areoles
with brown felt. Spines persistent, thickened basally, brown-
ish. Central spine one, stout, to 5 cm (2 in) or more long. Ra-
dial spines as many as 10, needle-like, to 4 cm (1.6 in) long.
Flowers borne apically, often in clusters, salverform, yellow,
to 4 cm (1.6 in) long; pericarpels and floral tubes with red-
dish spines. Fruits densely spiny. Distribution: Cuba.

Leptocereus carinatus,
photograph by Alberto

Areces-Mallea

Leptocereus grantianus Britton 1933
Neoabbottia grantiana (Britton) Buxbaum 1966

Plants shrubby with ascending and erect branches, to 1.5 m
(4.9 ft) high. Stems segmented, cylindrical. Ribs 3-5, low,
distinctly notched. Spines several, not persistent, black, to 1
mm long. Flowers borne singly from terminal cephalia, open
at night, salverform, cream colored, to 6 cm (2.4 in) long;
pericarpels and floral tubes with scales and a few black
spines. Fruits globose, to 4 cm (1.6 in) in diameter. Distrib-
ution: Culebra Island, Puerto Rico. Leptocereus grantianus is
listed as endangered in the U.S. Endangered Species Act.

Leptocereus leonii Britton & Rose 1912

Plants shrubby or treelike with much branching, to 5 m (16
ft) high, often with trunks to 30 cm (12 in) in diameter.
Stems with slender, elongated terminal segments, 1—2 cm
(0.4-0.8 in) in diameter. Ribs 6-8, distinctly notched. Spines
6-12, persistent, needle-like, yellowish, becoming gray with
age, 2-9 cm (0.8-3.5 in) long. Flowers bell shaped, pinkish to
reddish, to 3.5 cm (1.4 in) long; pericarpels and floral tubes
with short spines. Fruits globose to ovoid, to 2 cm (0.8 in) in
diameter, with a few spines. Distribution: Cuba.

Leptocereus maxonii Britton & Rose 1920

Plants shrubby with some ascending to erect branches, to 1.5
m (4.9 ft) high. Stems with terminal segments to 3 cm (1.2
in) in diameter. Ribs 5-7, thin, with wavy margins. Spines
about 20, persistent, needle-like, yellowish brown to dark
brown, becoming whitish with age, to 3 cm (1.2 in) long.
Flowers broadly salverform, with numerous perianth parts,
yellowish green, to 6 cm (2.4 in) long; pericarpels and floral
tubes with dense long spines. Fruits globose, with dense yel-
low spines. Distribution: Cuba.

Leptocereus grantianus



Leptocereus paniculatus (Lamarck) D. R. Hunt 1991
Cactus paniculatus Lamarck 1785, Neoabbottia paniculata (Lamarck)

Britton & Rose 1921

Neoabbottia paniculata var. humbertii Backeberg 1955

Plants treelike with much branched crowns, 6-10 m (20-33
ft) or more high with woody trunks to 30 cm (12 in) in di-
ameter. Stems 4-6 cm (1.6-2.4 in) in diameter, arising from
terminal portions of older segments. Ribs usually 4, some-
times 6 or winged, thin, notched marginally, to 2.5 cm (1 in)
high. Spines 12-20, persistent, needle-like, brownish to gray,
2-5 cm (0.8-2 in) long. Flowers borne on terminal cephalia
with dense felt, tubular, straight, open at night, greenish
white, to 5 cm (2 in) long; pericarpels and floral tubes with
small scales, some wool, but few if any bristles. Fruits oblong,
nearly naked, green, 6-7 cm (2.4-2.8 in) long, 4-5.5 cm
(1.6-2.2 in) in diameter. Distribution: Hispaniola.

Leptocereus prostratus Britton & Rose 1920

Plants shrubby, less than 1 m (3.3 ft) high, with several pros-
trate to creeping branches. Roots not tuberous. Stems with
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terminal segments 1-2 cm (0.4-0.8 in) in diameter. Ribs 7,
barely notched, with distinctly raised areoles. Spines 15-20,
persistent, needle-like, yellow, becoming gray with age, 1-2
cm (0.4-0.8 in) long. Flowers bright yellow, less than 2 cm
(0.8 in) long; pericarpels and floral tubes with dense yellow
spines. Fruits to 1.5 cm (0.6 in) in diameter, with dense yel-
low spines. Distribution: western Cuba.

Leptocereus
prostratus

Leptocereus paniculatus, photograph by James Mauseth
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Leptocereus quadricostatus (Bello) Britton & Rose 1913
Cereus quadricostatus Bello 1881

Plants shrubby with numerous arching or erect branches,
often forming thickets 2-4 m (6.6-13 ft) high with trunks
to 20 cm (7.9 in) in diameter. Stems dull, dark green, with
terminal segments 3.5-6 cm (1.4-2.4 in) in diameter. Ribs
3-4, thin, low. Spines several, persistent, needle-like, to 4 cm
(1.6 in) long. Flowers borne from terminal cephalia, tubular,
yellowish to greenish white, to 4 cm (1.6 in) long and 2 cm
(0.8 in) in diameter; pericarpels and floral tubes with short
spines. Fruits globose to ovoid, red at maturity, 3-5 cm
(1.2-2 in) long. Distribution: southwestern Puerto Rico.

Leptocereus santamarinae Areces 1992

Plants stout shrubs or treelike with ascending branches, 6-8
m (20-26 ft) high. Stems 3.5-5.5 cm (1.4-2.2 in) in diame-
ter. Ribs 5-6, flattened, wavy, with areoles in depressions.
Spines 8-25, needle-like, sharp, diverging, yellowish, be-
coming gray with age, 3-21 mm (to 0.8 in) long. Flowers
borne terminally, open at night, funnelform, white, 5.7-7.2
cm (2.2-2.8 in) long, 3.3-3.6 cm (1.3-1.4 in) in diameter;
pericarpels and floral tubes spiny; stamens inserted or barely
exserted. Fruits ellipsoidal to globose, green, spiny, 6-8 cm
(2.4-3.1 in) long, 5-7 cm (2-2.8 in) in diameter. Distribu-
tion: northeastern Cuba.

Leptocereus scopulophilus Areces 1993

Plants shrubby, 2-3 m (6.6-9.8 ft) high, with erect branches
arising from short unarmed trunks. Main stems erect,
branching mostly in the upper parts, bright vivid green,
0.7-1.5 m (28-59 in) long; ultimate stems ascending or di-
verging, 3-4.8 cm (1.2-1.9 in) in diameter. Ribs 4-5, flat-
tened, slightly wavy, bearing the areoles in depressions.

Spines unequal, brown, becoming gray with age. Central
spine one, 7-9 cm (2.8-3.5 in) long; subcentrals 3-6, di-
verging, 2.8-5.5 cm (1.1-2.2 in) long. Radial spines 6-13,
usually 8,1-2.5 cm (0.4-1 in) long. Flowers borne terminally,
open at night, cylindrical, whitish pink to white, 4.5-5.5 cm
(1.8-2.2 in) long, 3-3.5 cm (1.2-1.4 in) in diameter; peri-
carpels and floral tubes with clusters of brown spines; sta-
mens distinctly exserted. Fruits elliptical to globose, spiny,
to 6.5 cm (2.6 in) long and 5.5 cm (2.2 in) in diameter. Dis-
tribution: La Habana province, Cuba.

Leptocereus sylvestris Britton & Rose 1920

Plants treelike, to 5 m (16 ft) high. Stems with terminal seg-
ments to 3 cm (1.2 in) in diameter. Ribs 5-7, strongly notched.
Spines several, persistent, light brown, to 9 cm (3.5 in) long.
Flowers tubular, white, to 7 cm (2.8 in) long; pericarpels and
floral tubes distinctly tubercular, with a few areoles bearing
some spines. Fruits globose, with few areoles bearing short
spines. Distribution: Cuba.

Leptocereus quadricostatus, photograph by Alberto Areces-Mallea Leptocereus santamarinae



Leptocereus weingartianus (M. Hartmann ex Dams) Brit-
ton & Rose 1920

Cereus weingartianus M. Hartmann ex Dams 1904

Plants shrubby with creeping to vinelike stems 8-10 m (26-
33 ft) long. Roots tuberous. Stems with terminal segments
1-2 cm (0.4-0.8 in) in diameter. Ribs 4-7, slender, not
notched. Spines needle-like, yellow to reddish brown. Cen-
tral spines as many as 6, stout, to 1.5 cm (0.6 in) long. Radial
spines as many as 10-12, spreading. Flowers to 4 cm (1.6 in)
long. Fruits to 2 cm (0.8 in) long, with deciduous spine clus-
ters. Distribution: Hispaniola.

Leptocereus wrightii Leon 1940

Plants shrubby, usually with many branches, to 3 m (9.8 ft)
high, sometimes with trunks to 20 cm (7.9 in) in diameter.
Stems with terminal segments 3.5-6 cm (1.4-2.4 in) in di-
ameter. Ribs 4-5. Spines as many as 14, persistent, gray to
brownish, 4-8 cm (1.6-3.1 in) long. Flowers often borne in
clusters, pink to whitish yellow, 5-6.5 cm (2-2.6 in) long, to
3.5 cm (1.4 in) in diameter; pericarpels and floral tubes with
reddish spines. Fruits greenish, 8-10 cm (3.1-3.9 in) long, to
7.5 cm (3 in) in diameter. Distribution: limestone cliffs be-
tween Havana del Este and Cojimar, Cuba.

Leuchtenbergia
It is always fascinating to come across a specimen of Leuch-
tenbergia in the Chihuahuan Desert of Mexico. Because in-
dividuals are widely dispersed, the cactus is usually found
when looking for other plants. Only once have I found Leuch-
tenbergia when I was looking primarily for it. Not only are
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plants few in number at any locality, they almost always grow
in or beside a clump of Agave lechuguilla or a rosette-form-
ing yucca and are nearly invisible. Several times I have no-
ticed a plant only because it was in flower. Leuchtenbergia is
popular in cultivation, for it flowers freely during the day
throughout late spring and summer and is quite hardy. This
has taken its toll on plants in the wild.

According to Wilhelm Barthlott (1979), the cactus was
cultivated in Europe as early as 1846. William Hooker then
described Leuchtenbergia (type, L. principis) in 1848, honor-
ing Eugene Beauharnais, duke of Leuchtenberg and stepson
of Napoleon Bonaparte. The plant seemed to disappear from
cultivation for a time soon after its description, and for many
years it was a rarity. Around the beginning of the twentieth
century specimens once again became fairly common in Eu-
rope. Leuchtenbergia probably is most closely related to Fe-
rocactus, and hybrids between the two genera, called xFer-
obergia, have been made.

Leuchtenbergia w. J. Hooker 1848
Subfamily Cactoideae, tribe Cacteae.

Leuchtenbergia principis w. J. Hooker 1848
AGAVE CACTUS, COB CACTUS, PRISM CACTUS

Plants solitary, occasionally caespitose, low growing, 20-35
cm (7.9-14 in) high, occasionally to 70 cm (28 in). Roots
large and fleshy. Stems globose to short cylindrical, distinctly
tuberculate. Ribs absent. Tubercles long, somewhat leaflike,
triangular in cross section, 10-12 cm (3.9-4.7 in) long, with
terminal areoles. Spines flattened, flexible, papery, often
twisted, yellowish, to 15 cm (5.9 in) long. Flowers borne on
the adaxial edge of the areole, open during the day, often last-

Leptocereus wrightii, photograph by Alberto
Areces-Mallea Leuchtenbergia principis, also illustrated on page 25
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ing for several days, funnelform, fragrant, yellow, to 8 cm (3.1
in) long, 5-6 cm (2-2.4 in) in diameter; pericarpels scaly.
Fruits ovoid to oblong, dry at maturity, to 3 cm (1.2 in) long;
perianth parts persistent. Seeds broadly oval, 2.4 mm long, 2
mm wide, black to brown. Distribution: limestone soil
throughout the Chihuahuan Desert of northern and central
Mexico in Coahuila, San Luis Potosi, Guanajuato, Zacatecas,
and Hidalgo. Leuchtenbergia principis was listed in Appen-
dix I of the first CITES list (CITES 1992) but was downlisted to
Appendix II with most other cacti in the second (CITES 1996).

Lophophora
More has been written about the cactus known as peyote
than any other because of its long religious and medicinal
use by Native Americans as well as its mind-altering capa-
bilities, a result of the presence of the alkaloid mescaline. Ex-
tensive botanical, horticultural, chemical, and pharmaco-
logical studies of peyote have raised perplexing taxonomic
problems, which were solved only by extensive field studies.

Although peyote was described by early Spanish chroni-
clers, the first botanical treatment of the plant was not until
the middle of the eighteenth century when peyote was for-
mally described in 1845 as Echinocactus williamsii by Prince
Salm-Dyck. He attributed the name to Charles Lemaire, who
had published it in Cels's catalog the same year but without
a description. Salm-Dyck wrote a brief Latin description but
did not state the origin of the plant. Neither was there an il-
lustration or designation of a type specimen; the first illus-
tration did not appear until 1847. In 1894 John Coulter did
a taxonomic study of peyote and described the genus Lopho-
phora, the name from the Greek lophos, crest, and phoreus,
bearer, thus crest bearer, referring to the crests or tufts of
hairs borne on each tubercle. In my study of peyote I desig-
nated a specimen from the state of San Luis Potosi, Mexico,
as the neotype (Anderson 1969) of E. williamsii (= L. wil-
liamsii), the type of the genus. Field and laboratory studies
indicate that there are two species of Lophophora, which
flower March-September (Anderson 1969, 1996).

Lophophora J. M. Coulter 1894

Subfamily Cactoideae, tribe Cacteae. Plants low, geophytic, often

occurring in clusters or mounds of many tightly compacted stems.

Roots long, spindle shaped. Stems usually flattened globose, de-

pressed apically, blue-green, yellow-green, or occasionally reddish

green, 2-7 cm (0.8-2.8 in) high, 4-12 cm (1.6-4.7 in) in diameter. Tu-

bercles or podaria low and rounded or humplike, often arranged in

distinct vertical ribs. Areoles usually linearly arranged along the ribs or

at the tips of the tubercles, each bearing a tuft of soft, yellowish or

whitish hairs. Spines absent. Flowers borne at the center of the plant

from within the woolly areoles, open during the day, funnelform, white

to pinkish white to yellowish white to occasionally red, 1-2.4 cm

(0.4-0.9 in) long, 1-2.2 cm (0.4-0.9 in) in diameter; pericarpels

naked. Fruits club shaped to elongate, pinkish red, fleshy, becoming

brownish white and dry at maturity, naked, indehiscent, 1.5-2 cm

(0.6-0.8 in) long. Seeds black, pear shaped, tuberculate, 1-1.5 mm

long, 1 mm broad, with a large hilum area. Distribution: occurring

widely on limestone soils in the Chihuahuan Desert of Texas and north-

ern and central Mexico, at elevations of 50-1800 m (160-5900 ft).

Lophophora diffusa (Croizat) Bravo 1967
Lophophora echinata var. diffusa Croizat 1944

Lophophora diffusa var. koehresii Riha 1996, L williamsii var. koehresii
(Riha) Grym 1997

Lophophora diffusa subsp. viridescens Halda 1997, L. viridescens

(Halda) Halda 1997

Plants solitary or forming small clumps. Stems soft, some-
what globose, yellow-green, 2-7 cm (0.8-2.8 in) high, 5-12
cm (2-4.7 in) in diameter. Ribs usually absent. Tubercles or
podaria rarely elevated, usually broad and flat. Flowers white,
sometimes faintly pink or yellowish white, 1.3-2.2 cm (0.5-
0.9 in) in diameter. Distribution: Queretaro, Mexico.

Lophophora williamsii (Lemaire ex Salm-Dyck) J. M. Coul-
ter 1894

PEYOTE OR PEYOTL, AND CACTUS PUDDING, CHALLOTE, DEVIL'S ROOT,

DIABOLIC ROOT, DRY WHISKEY, DUMPLING CACTUS, INDIAN DOPE,

MESCAL, MESCAL BUTTON, PEOTE, PIOTE, PIOTL, RAIZ DIABOLICA,

TUNA DETIERRA, TURNIP CACTUS, WHISKEY CACTUS, WHITE MULE

Echinocactus williamsii Lemaire ex Salm-Dyck 1845
Lophophora lewinii (K. Schumann) Rusby 1894

Lophophora diffusa
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Lophophora echinata Croizat 1944

Lophophora lutea Backeberg 1961

Lophophora fricii Habermann 1974, L. williamsii var. fricii (Habermann)

Grym 1997, L. diffusa subsp. fricii (Habermann) Halda 1997

Lophophora jourdaniana Habermann 1975

Plants solitary or forming clumps to 1 m (3.3 ft) wide. Stems
globose to flattened globose, somewhat firm to the touch,
blue-green or occasionally reddish green, 2-6 cm (0.8-2.4
in) high, 4-11 cm (1.6-4.3 in) in diameter. Ribs and furrows
usually present, 4-14, usually well defined, extremely vari-
able, sometimes only forming podaria. Flowers usually pink
or pinkish white, sometimes red, 1-2.2 cm (0.4-0.9 in) in
diameter. Distribution: widespread, occurring from west
Texas along the Rio Grande to south Texas, south through-
out northern Mexico into San Luis Potosi. Lophophora wil-
liamsii is extremely variable throughout its wide range; rec-
ognition of infraspecific taxa is not warranted. Anderson
(1996,159-161) includes a complete listing of the vernacu-
lar names for peyote. The ethnobotany of L williamsii is de-
scribed in Chapter 2, under Peyote.

Lophophora williamsii, also illustrated on pages 17 and 46
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Maihuenia
One of the most interesting of the cushion- or mat-forming
cacti occurs in the southern Andes and the Patagonian re-
gion of South America. It forms dense cushions and grows in
areas subjected to frequent frosts. The first plant of what
would become known as Maihuenia was referred to as
Opuntia caespitosa by Eduard Poeppig in 1835, but that
name cannot be used for this South American plant because
it had been used in 1830 by Constantine Rafinesque for what
is now called O. humifusa, a North American cactus. The first
valid name for these strange South American cacti is O. poep-
pigii, described by Ludwig Pfeiffer in 1837. A few years later
Rudolph Philippi described a second species as O. patago-
nica, which was collected in the interior of Patagonia in 1863.
Philippi realized that the two species differed significantly
from Opuntia and described the genus Maihuenia (type, O.
poeppigii = M. poeppigii) in 1881, the name based on the ver-
nacular name of the cactus, maihuen.

Maihuenia produces persistent leaves that are round in
cross section, suggesting a relationship to either Pereskia or
the opuntioids. Unfortunately, the remoteness of Maihuenia
prevented botanists from studying the plants in the field or
obtaining material for laboratory study. This shortage of in-
formation no longer exists, for Beat Leuenberger (1997) has
published a thorough monograph of the genus. Moreover,
Robert Wallace (pers. comm.) has also conducted extensive
DNA sequencing of the group, clarifying the taxonomic po-
sition of Maihuenia and showing that Maihuenia is a dis-
tinct evolutionary line. It is now placed in its own subfamily,
Maihuenioideae. The two species flower November-Janu-
ary, the flowers opening about midday and remaining open
into late afternoon.

Maihuenia (Philippi ex F. A. C. Weber) K. Schumann 1898

Pereskia subg. Maihuenia Philippi ex F. A. C. Weber 1898

Subfamily Maihuenioideae. Plants caespitose, low growing as

mats or cushions to several meters wide. Stems segmented or un-

segmented, succulent, globose to short cylindrical, olive green, be-

coming brownish with age, sometimes bearing spur shoots. Leaves

small, round in cross section, persistent, conical to linear. Areoles nu-

merous, small, bearing silky hairs. Spines usually 3, white to brown,

with darker tips. Central spine one, sometimes absent, stronger than

the laterals, straight or slightly curved, sometimes flattened. Lateral

spines 2, rarely absent, sometimes inconspicuous, pointing outward

to lying against the surface, straight to slightly curved, sometimes flex-

ible. Flowers borne terminally on main branches or spur shoots, soli-

tary, with spreading perianth parts, white or yellow. Fruits subglobose,

oblong, or club shaped, with numerous fleshy bracts. Seeds almost

circular, shiny black, smooth to slightly tuberculate. Distribution:

southern South America, mostly in Patagonia.

Maihuenia patagonica (Philippi) Britton & Rose 1919
CHUPA SANGRE, SIEMPRE VERDE, YERBA DEL GUANACO

Opuntia patagonica Philippi 1863

Maihuenia brachydelphys K. Schumann 1898

Maihuenia tehuelches Spegazzini 1902

Maihuenia valentinii Spegazzini 1902

Maihuenia andicola H. F. Comber 1928

Maihuenia albolanata F. Ritter 1980

Maihuenia cumulata F. Ritter 1980

Maihuenia latispina F. Ritter 1980

Plants forming cushions to 40 cm (16 in) high and 3 m (9.8
ft) wide. Taproots to 40 cm (16 in) long. Stems lax, not seg-
mented, elongated, to 40 cm (16 in) long, 1-2 cm (0.4-0.8
in) in diameter, with numerous knoblike to cylindrical spur
shoots. Leaves numerous, conical, ovoid to linear, round or
elliptical in cross section, green, 2-6 mm (to 0.2 in) long,
1.5-3 mm in diameter, with acute tips. Central spine one,
rigid, 3-7.5 cm (1.2-3 in) long. Lateral spines 2, rarely one or
absent, sometimes inconspicuous, 0.2-0.8 cm (to 0.3 in)
long, sometimes flattened against the surface. Flowers usu-
ally borne terminally on spur shoots, white. Fruits oblong to
subglobose to club shaped, 2-4 cm (0.8-1.6 in) long. Distri-
bution: southern part of the high Andes and throughout
most of Patagonia, from sea level to 2400 m (7900 ft).

Maihuenia poeppigii (Otto ex Pfeiffer) Philippi ex K. Schu-
mann 1898

CHUPA SANGRE, ESPINA BLANCA, ESPINA DEL HUANACO,

HIERBA DEL GUANACO, MAIHUEN

Opuntia poeppigii Otto ex Pfeiffer 1837

Opuntia caespitosa Poeppig 1835, illegitimate name, not Rafinesque

1830 (see 0. humifusa)

Maihuenia patagonica, photograph by Beat Leuenberger
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Opuntia maihuen Gay 1847

Pereskia philippi F. A. C. Weber 1898, Maihuenia philippi (F. A. C. Weber)
K. Schumann 1898

Plants forming mats or low cushions to 10 cm (3.9 in) high
and 2 m (6.6 ft) wide. Taproots fleshy, 40-80 cm (16-31 in)
long. Stems segmented, club shaped, branching from near
tips, 2-6 cm (0.8-2.4 in) long, 0.8-2 cm (0.3-0.8 in) in di-
ameter, without knoblike spur shoots. Leaves numerous, lin-
ear, straight to slightly curved, green, 2-10 mm (to 0.4 in)
long, 1-2 mm in diameter, with acute tips. Central spine one,
round to flattened above, rigid, 1-2.5 cm (0.4-1 in) long. Lat-
eral spines 2, rarely one or absent, often inconspicuous, often
flattened against the surface, to 0.6 cm (0.2 in) long. Flowers
borne terminally, yellow. Fruits obovate to club shaped, 5-6
cm (2-2.4 in) long. Distribution: Chile and western Argen-
tina from sea level to 2200 m (7200 ft).

Maihueniopsis
Maihueniopsis is one of several genera that have been split
from Opuntia because of research by Steven Dickie and
Robert Wallace (2001), James Iliff (2001), and Wolfgang
Stuppy (2001). The South American members of the sub-
family Opuntioideae have been, and continue to be, a chal-
lenge to the cactus taxonomist. Several smaller genera, rep-
resenting separate lineages, explain the relationships of the
cacti better than would a single large genus Opuntia, which
is polyphyletic.

Maihueniopsis (type, M. molfinoi = M. glomerata) was de-
scribed in 1925 by Carlos Spegazzini, the name derived from
the Greek opsis, appearance, thus Maihuenia-like. Research
has shown, however, that Maihueniopsis and Maihuenia are
not closely related. Puna, described by Roberto Kiesling in
1982, has been included in Maihueniopsis but with uncer-
tainty. David Ferguson and Kiesling (1997) characterize
Puna as geophytic, with large tuberous roots from which
arise soft stems arranged in a series of densely stacked seg-
ments. They agree that the relationship of Puna to other op-
untioids is uncertain but add that its fruits and seeds are sim-
ilar to those of Maihueniopsis. DNA sequencing by Dickie
and Wallace and seed studies by Stuppy do not indicate that
Puna is distinct; rather, it appears to be nested within Mai-
hueniopsis.

Thus defined, Maihueniopsis comprises 18 species, not all
well understood and further clarification remaining neces-
sary. The genus is characterized as having a specialized
growth habit in which the plants usually form compact cush-
ions with inconspicuously segmented stems, tuberous roots,
and areoles located in depressions. The seeds have a unique
funicular envelope that is soft and woolly.

Maihueniopsis Spegazzini 1925, emended by F. Ritter 1980

Pseudotephrocactus Fric & Schelle 1932-1933, not validly published

Puna R. Kiesling 1982

Subfamily Opuntioideae. Plants not treelike, densely branched,
cushion forming, with stems indistinctly segmented. Roots tuberous.
Stem segments characteristically ovoid, usually round in cross sec-
tion, not dimorphic, with determinate growth, 2-20 cm (0.8-7.9 in)
long. Leaves small, falling away early. Areoles located in depressions,
bearing hairs, glochids, and usually spines. Spines often flattened.
Flowers yellow; pericarpels with fewer than 30 areoles. Fruits fleshy, in-
dehiscent, greenish or yellowish; if spiny, then with longer spines
above, or the spines near or on the rim only. Seeds not markedly ta-
pered, funicular envelope soft and woolly, 6 mm (0.2 in) long. Distri-
bution: Peru, Bolivia, Chile, and Argentina.

Maihuenia poeppigii, photograph by Beat Leuenberger
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Maihueniopsis archiconoidea F. Ritter 1960
Opuntia archiconoidea (F. Ritter) D. R. Hunt 1997

Plants small, forming cushions to 20 cm (7.9 in) wide. Roots
deep. Stem segments globose to conical, to 1.7 cm (0.7 in)
long, without tubercles. Areoles about 30 and extending to
base of the segment, close set, very small and crowded api-
cally, the upper half with spines. Glochids very prominent,
bushy, especially on lower areoles. Central spine one, some-
times absent, straight, flat, broad based, tapering, bent away,
white with brown tip, to 15 mm (0.6 in) long. Radial spines
3-5, unequal, irregularly curved or pointing downward, the
smaller ones lying next to the surface. Flowers not known.
Distribution: Atacama, Chile.

Maihueniopsis atacamensis (Philippi) F. Ritter 1980
CHUCHAMPE

Opuntia atacamensis Philippi 1860, Pseudoteprocactus atacamen-
sis (Philippi) Fric 1933, Tephrocactus atacamensis (Philippi) Backe-
berg 1935

Plants forming dense, raised, fairly large cushions to 30 cm
(12 in) high, 60-80 cm (24-31 in) wide. Stem segments
ovoid to conical, to 2.5 cm (1 in) long. Areoles as many as 30
and extending well down the segments, very close set, with
glochids, the upper half with spines. Central spines 1-2,
erect, straight, rounded to somewhat flattened, yellow to
darkish red, striped, to 25 mm (1 in) long. Radial spines 1-2,
sometimes as many as 4, bent away, 2-3 mm long. Flowers
yellow or orange, to 4 cm (1.6 in) long; pericarpels spineless
but with glochids. Fruits globose, green, with areoles near
the rims. Distribution: south of the Salar de Atacama, Chile.

Maihueniopsis bonnieae (D. J. Ferguson & R. Kiesling)
E.F.Anderson 1999

Puna bonnieae D.J. Ferguson & R. Kiesling 1997

Plants small, geophytic, to 15 cm (5.9 in) in diameter. Tap-
roots thick, branched, obconical. Stem segments obconical,
globose to cylindrical, firm, broadly attached basally, blue-
green, becoming ashy gray with age, 1.2-2.5 cm (0.5-1 in)
in diameter. Tubercles low, flat, bordered by grooves. Areoles
round, small. Spines 9-20, flattened on the surface, radiating,
pinkish to darker, becoming white or gray with age, 1-4 mm
long. Flowers pinkish white to light pink, 3-4 cm (1.2-1.6
in) in diameter; pericarpels with few areoles, naked or with
fine bristle-like spines on the rims to 3 mm long. Fruits top
shaped to broadly obovoid, thin walled, soft, fleshy, becom-
ing dry, 1-1.5 cm (0.4-0.6 in) long. Distribution: near Loro
Huasi, Tinogasta department, Catamarca, Argentina.

Maihueniopsis camachoi (Espinosa) F. Ritter 1980
COJIN

Opuntia camachoi Espinosa 1933, Tephrocactus camachoi (Espinosa)
Backeberg 1958

Tephrocactus chilensis Backeberg 1953, Opuntia chilensis (Backe-
berg) G. D. Rowley 1958

Plants forming large cushions. Stem segments ovoid, sharply
pointed, to 4 cm (1.6 in) long, with tiny papillae. Areoles
small, close set, white, over most of segment. Central spines
1-3, straight, slender, some slightly flattened, directed slightly
upward, white, to 6 cm (2.4 in) long. Radial spines 1-2, short,
stiff, bristle-like, usually bent away, slightly flattened. Flowers
to 6 cm (2.4 in) long; pericarpels slightly bristly at rims, with
many close-set areoles. Distribution: Antofagasta, Chile.

Maihueniopsis davarioides (Pfeiffer) E. F. Anderson 1999
Opuntia davarioides Pfeiffer 1837, Cylindropuntia davarioides (Pfeif-

fer) F. M. Knuth 1930,Austrocylindropuntia davarioides (Pfeiffer)
Backeberg 1941, Puna davarioides (Pfeiffer) R. Kiesling 1982

Plants small, consisting of clusters of subterranean stems
arising from large, swollen roots, with little branching. Stem
segments 2-3 cm (0.8-1.2 in) long, without tubercles, dark
grayish brown, cylindrical to obconical, sometimes with flat-
tened faces apically. Areoles very small, numerous and
crowded on upper parts of segments, infrequent below.
Glochids absent. Spines as many as 10, minute, pectinate and
flattened against the surface. Flowers borne laterally, yellow-
green to olive green, to 4 cm (1.6 in) long; pericarpels with-
out developed areoles but with small scales bearing short
hairs and bristles, especially near the rims. Fruits pear
shaped, dry, dehiscing irregularly. Distribution: San Juan and
Mendoza, Argentina.

Maihuenopsis bonnieae, photograph by Roberto Kiesling



Maihueniopsis colorea (F. Ritter) F. Ritter 1980
Tephrocactus coloreus F. Ritter 1963, Opuntia colorea (F. Ritter) D. R.

Hunt 1997

Plants small lax shrubs. Stem segments somewhat conical,
without tubercles, to 7 cm (2.8 in) long. Areoles prominent,
large, extending well down segments. Central spines 1-4,
erect, stout, straight, white with darker tips, to 5 cm (2 in)
long. Flowers not known. Distribution: northeast of Copi-
apo, Atacama, Chile. Maihueniopsis colorea is poorly known.

Maihueniopsis crassispina F. Ritter 1980
Opuntia crassispina (F. Ritter) D. R. Hunt 1997

Plants forming cushions. Stem segments stout, to 7 cm (2.8 in)
long. Central spines 1-2, awl shaped, straight, round in cross
section, brown, to 5 cm (2 in) long. Radial spine one, some-
times none, erect, to 2 cm (0.8 in) long, often with bristles.
Flowers golden yellow, to 7 cm (2.8 in) long; pericarpels with
spines to 2 cm (0.8 in) long. Fruits spiny above. Distribution:
Quebrada Maitencillo, Huasco department, Atacama, Chile.

Maihueniopsis darwinii (Henslow) F. Ritter 1980
Opuntia darwinii Henslow 1836-1837, Tephrocactus darwinii

(Henslow) Fric 1934

Opuntia platyacantha Pfeiffer 1837, Tephrocactus platyacanthus

(Pfeiffer) Lemaire 1868

Opuntia hickenii Britton & Rose 1919, Tephrocactus hickeni (Britton &

Rose) Spegazzini 1926

Opuntia neuquensis Borg 1937, Tephrocactus neuquensis (Borg)

Backeberg 1953, Maihueniopsis neuquensis (Borg) F. Ritter 1980

Maihueniopsis albomarginata F. Ritter 1980

Plants prostrate, to 4 cm (1.6 in) high. Stem segments glo-
bose to ovoid, slightly tuberculate, to 4 cm (1.6 in) long. Are-

Maihuenopsis clavarioides, photograph by James Mauseth
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oles large, 18-20, with felt, evenly distributed per segment,
upper 10-12 bearing spines. Spines 4-6, straight, erect or
spreading, sometimes flattened, yellow to reddish yellow, to
4 cm (1.6 in) long. Flowers to 5 cm (2 in) long; pericarpels
covered with areoles, upper ones bearing spines to 1 cm (0.4
in) long. Fruits with glochids and spines above. Distribution:
Santa Cruz, Argentina.

Maihueniopsis domeykoensis F. Ritter 1980
Opuntia domeykoensis (F. Ritter) D. R. Hunt 1997

Plants forming low cushions. Stem segments conical to obo-
void, slightly tuberculate, to 5 cm (2 in) long. Areoles small,
about 40 per segment, extending to the base. Main spines
1-3, usually over the entire segment though sometimes ab-
sent apically, erect, needle-like, straight or slightly curved,
yellow-brown to black, white below, 2-5 cm (0.8-2 in) long.
Secondary spines 1-3, slender, more or less erect. Flowers
golden yellow, sometimes with orange-red tips, to 8 cm (3.1
in) long; pericarpels with unequal spines to 1.5 cm (0.6 in)
long. Fruits with areoles bearing spines to 3 cm (1.2 in) long.
Distribution: Huasco department, Atacama, Chile.

Maihueniopsis glomerata (Haworth) R. Kiesling 1984
CONOIDEO, COPANA, LEONCITO, QUEPO, QUISCO

Opuntia glomerata Haworth 1830, Tephrocactus glomeratus (Ha-

worth) Backeberg 1953

Opuntia ovallei Gay 1847, Tephrocactus ovallei (Gay) Backeberg 1958,

Maihueniopsis ovallei (Gay) F. Ritter 1980

Maihueniopsis molfinoi Spegazzini 1925, Opuntia molfinoi (Spegazzini)

Werdermann 1931

Opuntia leoncito Werdermann 1929, Tephrocactus leoncito (Werder-

mann) Backeberg 1944, Maihueniopsis leoncito (Werdermann)

F. Ritter 1980

Opuntia hypogaea Werdermann 1931, Tephrocactus hypogaeus (Wer-

dermann) Backeberg 1935, Maihueniopsis hypogaea (Werder-

mann) F. Ritter 1980

Opuntia reicheana Espinosa 1940, Tephrocactus reichianus (Es-

pinosa) Backeberg 1958

Tephrocactus conoideus F. Ritter ex Backeberg 1958, not validly pub-

lished; Opuntia conoidea (F. Ritter ex Backeberg) G. D. Rowley 1958,

not validly published; Maihueniopsis conoidea (F. Ritter ex Backe-

berg) F. Ritter 1980, not validly published

Maihueniopsis leptoclada F. Ritter 1980

Plants dense, strong-jointed, hemispheric cushions. Stem
segments ovoid, pointed, somewhat tuberculate, 2-5 cm
(0.8-2 in) long. Areoles small, about 20 per segment, felty,
uppermost 1-2 sometimes spineless. Principal spines 1—2,
narrowly flattened, more or less erect, straight, to 5 cm (2 in)
long. Secondary spines 0-2, bristle-like. Flowers pale yellow,
to 5 cm (2 in) long; pericarpels obconical, with 15-18 areoles,
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those on the rim with bristles. Fruits globose, spineless,
green, becoming yellowish. Distribution: Jujuy, Argentina.

Maihueniopsis grandiflora F. Ritter 1980
Opuntia llanos-de-huanta D. R. Hunt 1997

Plants forming large cushions to 2 m (6.6 ft) wide. Stem seg-
ments large, narrow, elongate to ovoid, slightly tuberculate,
upper portions spiny. Principal spines as many as 6, unequal,
strongly needle-like, erect, close set, narrowly diverging, to 8
cm (3.1 in) long. Subsidiary spines 1-2, bent backward, to 1
cm (0.4 in) long. Flowers golden yellow, to 8.5 cm (3.3 in)
long; pericarpels spiny above. Fruits poorly known, appar-
ently often empty. Distribution: Coquimbo, Chile.

Maihueniopsis minuta (Backeberg) R. Kiesling 1984
Tephrocactus minutus Backeberg 1935, Opuntia minuta (Backeberg)

A. Castellanos 1950
Tephrocactus mandragora Backeberg 1953, Opuntia mandragora

(Backeberg) G. D. Rowley 1958, Maihueniopsis mandragora
(Backeberg) F. Ritter 1980

Plants small, much branched, compact, often partly con-
cealed in the ground. Stem segments ovoid, tapered, barely
tuberculate, often becoming purplish, to 2.5 cm (1 in) long.
Areoles small, sunken, close set, horizontally elongate, ex-
tending nearly to the base of the segment. Spines mostly ab-
sent, 1-2 when present, bristle-like, abruptly bent backward,
7-12 mm (0.3-0.5 in) long. Flowers yellow, to 4.5 cm (1.8
in) long and 3.5 cm (1.4 in) in diameter. Fruits fleshy but dry
within. Distribution: northern Argentina.

Maihueniopsis nigrispina (K. Schumann) R. Kiesling 1984
Opuntia nigrispina K. Schumann 1898, Tephrocactus nigrispinus

(K. Schumann) Backeberg 1935, Platyopuntia nigrispina (K. Schu-
mann) F. Ritter 1980

Tephrocactus atroglobosa Backeberg 1962, not validly published;
Platyopuntia atroglobosa (Backeberg) F. Ritter 1980, not validly
published; Opuntia atroglobosa (F. Ritter) R. Crook & Mottram 1995,
not validly published

Plants shrubby, much branched, 1-2 m (3.3-6.6 ft) high.
Stem segments more or less upright, oblong to ellipsoidal,
round in cross section, dull green or reddish violet, tubercu-
late when young. Areoles 2-3 mm in diameter, with abun-
dant wool and glochids. Spines 3-5, borne on upper areoles,
straight, spreading, weak, purplish black, 2.5-3 cm (1-1.2 in)
long. Flowers purple, 2-2.5 cm (0.8-1 in) long. Distribution:
Bolivia and Argentina.

Maihueniopsis OVata (Pfeiffer) F. Ritter 1980
GATITO, PERRITO
Opuntia ovata Pfeiffer 1837, Pseudotephrocactus ovata (Pfeiffer) Fric

1933, Tephrocactus ovatus (Pfeiffer) Backeberg 1935, not (Loudon)
F. Ritter 1980 (see T. aoracanthus)

Maihuenopsis minuta, photograph by Urs Eggli

Maihuenopsis glomerata Maihuenopsis ovata
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Opuntia purpurea R. E. Fries 1905

Opuntia russellii Britton & Rose 1919, Tephrocactus russellii (Britton &

Rose) Backeberg 1953

Plants forming small, somewhat dense cushions to 10 cm
(3.9 in) high and 50 cm (20 in) wide. Stem segments ovoid,
sometimes tapering above, green, to 3 cm (1.2 in) long. Are-
oles about 20 per segment, extending to bases of segments,
with spines present only on upper third. Glochids promi-
nent, straw yellow, to 1 cm (0.4 in) long. Spines 3—8, erect,
unequal, stiff, the largest ones awl shaped to somewhat flat-
tened, reddish brown to yellow, to 2 cm (0.8 in) long. Flow-
ers brilliant yellow, to 4.5 cm (1.8 in) long and 5.5 cm (2.2 in)
in diameter; pericarpels with about 16 areoles, upper ones
with bristles. Fruits subcylindrical, yellow, 2-5 cm (0.8-2 in)
long, sometimes bristly. Distribution: Mendoza and San
Juan, Argentina, and possibly Chile.

Maihueniopsis rahmeri (Philippi) F. Ritter 1980
Opuntia rahmeri Philippi 1891

Maihueniopsis rahmeri is virtually unknown. Until more
material, including fruits and seeds, is available, it is impos-
sible to determine with certainty its affinity to other cacti.
Distribution: Tarapaca, Chile.

Maihueniopsis subterranea (R. E. Fries) E. F. Anderson
1999

Opuntia subterranea R. E. Fries 1905, Pseudotephrocactus subterra-

neus (R. E. Fries) Kreuzinger 1935, Tephrocactus subterraneus

(R. E. Fries) Backeberg 1935, Cumulopuntia subterranea (R. E.

Fries) F. Ritter 1980, Puna subterranea (R. E. Fries) R. Kiesling 1982

Tephrocactus variflorus Backeberg 1962, not validly published

Maihuenopsis subterranea, photograph by Roberto Kiesling

Plants very small, partially buried, sometimes rising only 1
cm (0.4 in) above ground level. Stem segments simple or
with one or two short branches, round in cross section, elon-
gate. Glochids minute, present only on lower areoles, to 1
mm long. Spines as many as 10, pectinate, pressed closely to
the surface, to 2 mm long. Flowers brown to deep rose red to
pale or yellowish rose, to 3 cm (1.2 in) long; pericarpels with-
out areoles but with a few scales bearing hairs and bristles.
Fruits globose, dry. Distribution: northern Argentina, north
into Potosi, Bolivia.

Maihueniopsis tarapacana (Philippi) F. Ritter 1980
Opuntia tarapacana Philippi 1891, Tephrocactus tarapacanus

(Philippi) Backeberg 1935

Plants forming cushions. Stem segments oval, to 2 cm (0.8
in) long and 1 cm (0.4 in) in diameter. Glochids yellowish
white. Spines 1-2, stiff, awl shaped, reddish yellow, 1.5-2 cm
(0.6-0.8 in) long. Flowers lemon yellow, 2.5-3 cm (1-1.2 in)
long. Distribution: Tarapaca, Chile. There is so little material
of Maihueniopsis tarapacana available for study that its
affinities to various genera are uncertain. Fruits and seeds
must be observed.

Maihueniopsis wagenknechtii F Ritter 1980
Opuntia wagenknechtii (F. Ritter) D. R. Hunt 1997

Plants forming dense cushions. Stem segments elongate to
ovoid, sharply pointed, somewhat tuberculate, bluish green,
to 7 cm (2.8 in) long. Spines 5-7, needle-like, to 2 cm (0.8
in) long. Flowers, fruits not known. Distribution: Coquim-
bo, Chile.

Mammillaria
Mammillaria is one of the largest and most popular genera
of cacti, and many cactus aficionados cultivate it. It is also
one of the most studied genera of cacti, primarily as a result
of its great popularity among hobbyists. As a result, the cacti
have received many names—hundreds of species have been
described. Thanks to the group of hobbyists and scientists
who belong to the Mammillaria Society, at least some of the
confusion about the genus and its species has been clarified.
The treatment here, with 171 species, follows that of both the
International Cactaceae Systematics Group and the Mam-
millaria Society, with some minor modifications.

Mammillaria was described by Adrian Haworth in 1812,
the name derived from the Latin mamilla, nipple or teat, re-
ferring to the tubercles. Unfortunately, the name Mammilla-
ria had been used in 1809 by John Stackhouse for a genus of
algae. Nathaniel Britton and Joseph Rose (1919-23, 4: 65),
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strictly following the rules of priority, coined the name Neo-
mammillaria for the cacti. Stackhouse's algal name never
came into use, however, so Haworth's Mammillaria was con-
served for the cacti by the International Botanical Congress
of 1930. Some further confusion exists regarding the type of
the genus. Mammillaria simplex was designated the type but
because it is an illegitimate name for Cactus mammillaris,
the International Botanical Congress had to act again in 1983,
conserving Cactus mammillaris (= M. mammillaris) as the
type of the genus. Mammillaria is also the conserved type
genus of the family Cactaceae.

More than a dozen genera have been described to separate
various groups of Mammillaria, unfortunately leading to a
mass of nomenclatural data with which to deal. Research has
shown that only two genera, Cochemiea and Mammilloydia,
should be recognized as distinct. Many publications exist on
Mammillaria, some of the more important ones being those
by Robert Craig (1945), David Hunt (1971,1983-1987,1998,
1999a), Jonas Luthy (1995), and John Pilbeam (1981,1999).
Hunt has also compiled a series of newsletters titled Mam-
millaria Postscripts.

W. A. and Betty Fitz Maurice (1991 a-c, 1993,1994,1996,
1997a,b, 1998, pers. comm., Fitz Maurice et al. 1997) have
carried out exhaustive fieldwork and detailed analyses of the
series Stylothelae. Their data strongly suggest that the series
consists of a complex of only about 20 extremely variable
species dominated primarily by Mammillaria mercadensis to
the west and M. crinita to the east. In several instances, vari-
able populations (such as M. nana) integrate completely
with another (M. crinita), forming clines that lack clear dis-
junctions and that have overlapping ranges, thus preventing
practical designation of species or subspecies.

Mammillaria can be readily characterized as cacti that are
low growing, usually globose, distinctly tuberculate, in some
instances forming massive mounds. The tubercles are usu-
ally conical, spined apically, not grooved, and with definite
dimorphic areoles in which the flowers arise from the bases
of the tubercles. Some species have white latex, some occa-
sional latex. Flowers arise singly from older, axillary areoles,
not apically, are small, usually bell shaped or funnelform,
and have naked pericarpels. Fruits are berrylike, elongate,
from white to yellow to bright red. Mammillarias have re-
ceived numerous common names, among them fishhook
cactus, nipple cactus, and pincushion.

Mammillaria Haworth 1812, conserved name
Cactus Linnaeus 1753
Bartschella Britton & Rose 1923
Dolichothele Britton & Rose 1923

Mamillopsis Britton & Rose 1923
Neomammillaria Britton & Rose 1923
Phellosperma Britton & Rose 1923
Solisia Britton & Rose 1923
Chilita Orcutt 1926
Porfiria Boedeker 1926
Krainzia Backeberg 1938
Ebnerella Buxbaum 1951
Oehmea Buxbaum 1951
Leptocladodia Buxbaum 1951
Pseudomammillaria Buxbaum 1951

Subfamily Cactoideae, tribe Cacteae. Plants solitary or many-
stemmed, sometimes nearly geophytic, other times forming mounds
to 1 m (3.3 ft) wide. Stems depressed globose, globose, to cylindrical,
clearly tuberculate, sometimes producing white latex. Tubercles
round, conical, cylindrical, pyramidal, or humped on one side, not
grooved, without glands, with apical spines. Areoles dimorphic, not
joined by grooves, with the basal portions sometimes with felt, hairs,
or bristles. Spines variable with centrals sometimes hooked. Flowers
open during the day, arising from the bases of older areoles, often
forming rings around the stem tips, usually radially symmetrical,
mostly small, bell shaped to funnelform; floral tubes short; pericarpels
naked. Fruits berrylike, often red, oblong to club shaped, naked.
Seeds variable, brown or black, pitted or wrinkled. Distribution: south-
western United States, Mexico, Caribbean, Central America, and
northern South America.

The large number of species of Mammillaria has led to the creation
of several infrageneric groups. Five subgenera are usually recognized
by those with a conservative approach to the genus: Cochemiea
(treated here as a separate genus, however), Dolichothele, Mammil-
laria, Mamillopsis, and Oehmea.

Mammillaria albicans (Britton & Rose) A. Berger 1929
Neomammillaria albicans Britton & Rose 1923, Chilita albicans (Brit-

ton & Rose) Orcutt 1926
Neomammillaria slevenii Britton & Rose 1923, Chilita slevenii (Britton

& Rose) Orcutt 1926, Mammillaria slevenii (Britton & Rose)
Boedeker 1933

Plants branching basally to form clusters with spines nearly
obscuring the stems. Stems columnar, pale green, to 20 cm
(7.9 in) high and 6 cm (2.4 in) in diameter. Tubercles broadly
conical, without latex, axils with dense wool and a few bristles.
Central spines 4-8, straight or sometimes one hooked, white
with brown tips, 8-10 mm (0.3-0.4 in) long. Radial spines
14-21, white, 5-8 mm (0.2-0.3 in) long. Flowers broad fun-
nelform, white to pale pink, with pinkish midveins, to 20 mm
(0.8 in) in diameter. Fruits club shaped, orange to red, 10-18
mm (0.4-0.7 in) long. Seeds nearly round, black. Distribu-
tion: Baja California Peninsula and various islands, Mexico.
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Plants branching basally, often forming flat mounds with
spines obscuring the stems. Stems flattened globose to short
cylindrical, to 5 cm (2 in) high, 3-5 cm (1.2-2 in) in diame-
ter. Tubercles conical to cylindrical, spirally arranged, bright
green, truncate apically, without latex, axils with felt and bris-
tles. Central spines 3-4, sometimes absent, straight, white
with reddish brown tips, 4-5 mm long. Radial spines 30-40,
hairlike, white, 8-10 mm (0.3-0.4 in) long. Flowers wide fun-
nelform, pale greenish yellow to cream, 10-15 mm (0.4-0.6
in) long and in diameter. Fruits red, small. Seeds black. Dis-
tribution: Tamaulipas, Mexico.

Mammillaria albiflora (Werdermann) Backeberg 1937
Mammillaria herrerae var. albiflora Werdermann 1931

Plants usually solitary, sometimes forming clusters with the
stems obscured by spines. Stems somewhat cylindrical, slen-
der, to 5 cm (2 in) or more high, 1-2 cm (0.4-0.8 in) in di-
ameter. Tubercles small, without latex, axils naked. Spines
60-80, short, white, interlacing, fine. Flowers white with pale
pinkish flush, to 35 mm (1.4 in) long and 25 mm (1 in) in di-
ameter. Distribution: Guanajuato, Mexico.

Mammillaria albilanata Backeberg 1939
Mammillaria ignota Loudon 1841, not validly published
Mammillaria fuauxiana Backeberg 1950
Mammillaria tegelbergiana H. E. Gates ex G. E. Lindsay 1966, M. albi-

lanata subsp. tegelbergiana (H. E. Gates ex G. E. Lindsay) D. R.
Hunt 1997

Mammillaria reppenhagenii D. R. Hunt 1977, M. albilanata subsp. rep-
penhagenii(D. R. Hunt) D. R. Hunt 1997

Mammillaria lanigera Reppenhagen 1987
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Mammillaria noureddineana Reppenhagen 1987
Mammillaria igualensis Reppenhagen 1989
Mammillaria monticola Reppenhagen 1989
Mammillaria albilanata subsp. oaxacana D. R. Hunt 1997

Plants usually solitary, sometimes several-stemmed with age.
Stems globose to short cylindrical, sunken apically, to 15 cm
(5.9 in) high and 8 cm (3.1 in) in diameter. Tubercles gray-
green, spiraling, firm, without latex, axils coarsely woolly.
Central spines 2-4, stiff, straight, white to cream, with brown-
ish tips, 2-3 mm long. Radial spines 15-26, stiff, straight to
slightly curved, chalky white, 2-4 mm long. Flowers carmine
to purplish pink to pink, to 7 mm (0.3 in) long. Fruits pink to
red. Seeds pale brown. Distribution: Guerrero, Oaxaca, Pu-
ebla, Chiapas, and Colima, Mexico.

Four subspecies of Mammillaria albilanata are recog-
nized. Subspecies albilanata has deep carmine flowers, 15-20
radial spines, and occurs only in Guerrero. Subspecies oaxa-
cana has carmine red to pink flowers, 20—22 radials, and oc-
curs in Oaxaca and Puebla. Subspecies reppenhagenii has
carmine flowers with lighter margins, 19-26 radials, and oc-
curs in Colima. Subspecies tegelbergiana has purplish pink
flowers, 18-24 radials, and occurs in Chiapas.

Mammillaria amajacensis Brachet, M. Lacoste & F. Otero
1991

Plants usually solitary. Stems globose to short cylindrical, 9-
10 cm (3.5-3.9 in) high and in diameter. Tubercles conical,
dark blue green, axils densely woolly. Central spines 2-4,
straight, pinkish gray with blackish tips, to 15 mm (0.6 in)
long, lower ones longest. Radial spines absent. Flowers pink-
ish cream with darker midveins. Fruits red. Seeds brown.
Distribution: Hidalgo, Mexico.

Mammillaria albicoma Mammillaria albiflora
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Mammillaria angelensis R. T. Craig 1945
Ebnerella angelensis (R. T. Craig) Buxbaum 1951, Chilita angelensis

(R. T. Craig) Buxbaum 1954, Mammillaria dioica subsp. angelensis
(R. T. Craig) D. R. Hunt 1998

Plants usually solitary, sometimes clustering. Stems globose
to short cylindrical, to 15 cm (5.9 in) high and 6 cm (2.4 in)
in diameter. Tubercles conical, blue-green, axils densely
woolly and with white bristles to 10 mm (0.4 in) long. Cen-
tral spines 3-4, straight, purplish brown with lighter bases, to
15 mm (0.6 in) long, lower one hooked and longer. Radial
spines 16-20, straight, smooth, stiff, white, 5-10 mm (0.2-
0.4 in) long. Flowers white to darker, with pinkish midveins,
to 20 mm (0.8 in) long and 30 mm (1.2 in) in diameter.
Fruits red. Seeds black. Distribution: Angel de la Guarda and
Ventana Islands, and the region of Bahia de Los Angeles on
the Baja California Peninsula, Mexico.

Mammillaria anniana Glass & R. Foster 1981

Plants usually many-stemmed. Stems globose to flattened
globose, apple green, to 3 cm (1.2 in) high and in diameter.
Tubercles tapering gradually, round in cross section, with-
out latex, axils with tufts of wool and twisted hairs. Spines
not readily distinguishable as centrals and radials. Central
spines 5-9, needle-like, yellow to golden amber, stiff, 9-12
mm (0.4-0.5 in) long, mostly straight, one hooked. Radial
spines 13-14, yellowish white, stiff, thin, straight, 6-11 mm
(0.2-0.4 in) long. Flowers not opening widely, pale whitish
yellow, 8-12 mm (0.3-0.5 in) long; pericarpels unusually
long. Fruits red, 10-15 mm (0.4-0.6 in) long. Seeds black.
Distribution: Tamaulipas, Mexico.

Mammillaria armillata K. Brandegee 1900
Neomammillaria armillata (K. Brandegee) Britton & Rose 1923, Chilita

armillata (K. Brandegee) Orcutt 1926, Ebnerella armillata (K. Bran-
degee) Buxbaum 1951

Plants solitary at first, later clustering. Stems slender cylin-
drical, to 30 cm (12 in) high, 4-5 cm (1.6-2 in) in diameter.
Tubercles blue-green, conical to cylindrical, firm, without
latex, axils with wool and bristles. Central spines 1-4, stout,
yellowish gray, becoming darker with age, 10-20 mm (0.4-
0.8 in) long, one strongly hooked. Radial spines 9-15, inter-
woven, whitish, thin and bristle-like straight, 7-12 mm (0.3-
0.5 in) long. Flowers funnelform, pinkish creamy yellow, to
20 mm (0.8 in) long and in diameter. Fruits club shaped, red.
Seeds black. Distribution: Baja California Sur, Mexico.

Mammillaria aureilanata Backeberg 1938
Ebnerella aureilanata (Backeberg) Buxbaum 1951, Chilita aureilanata

(Backeberg) Buxbaum 1954
Mammillaria aureilanata var. alba Backeberg 1961

Plants solitary, tuberous basally, depressed globose, glossy
dark green, to 7.5 cm (3 in) high. Tubercles cylindrical, wide-
ly separated, without latex, axils naked. Central spines ab-
sent. Radial spines 25-30, bristle-like, transparent white to
yellowish. Flowers bell shaped, white to pale pink, 15-30 mm
(0.6-1.2 in) long and in diameter. Fruits club shaped, pinkish
white. Seeds black. Distribution: San Luis Potosi, Mexico.

Mammillaria backebergiana Buchenau 1966
Mammillaria ernestii Fittkau 1971, M. backebergiana var. ernestii

(Fittkau) Glass & R. Foster 1979, M. backebergiana subsp. ernestii
(Fittkau) D. R. Hunt 1997

Mammillaria isotensis Reppenhagen 1987

Plants usually solitary, cylindrical, to 30 cm (12 in) high, 5-6
cm (2-2.4 in) in diameter. Tubercles short pyramidal, not
angled, with latex, axils naked or with a few bristles. Central
spines 1-3, straight, needle-like, yellowish brown to brown,
7-8 mm (0.3 in) long. Radial spines 10-12, yellowish white

Mammillaria aureilanata, photograph by Charles Glass

Mammillaria backebergiana subsp. ernestii
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with brown tips, becoming darker with age, 8-10 mm (0.3-
0.4 in) long. Flowers purplish red, 18-20 mm (0.7-0.8 in)
long, 10-13 mm (0.4-0.5 in) in diameter. Fruits dull green
above, whitish below. Seeds brown. Distribution: Guerrero,
Michoacan, and Mexico, Mexico.

Two subspecies of Mammillaria backebergiana are recog-
nized. Subspecies ernestii differs from subspecies backeber-
giana in having a darker green body, a single central spine,
and generally darker spines; it occurs at Tonatico, Mexico.

Mammillaria barbata Engelmann 1848
GREEN FISHHOOK CACTUS, GREEN-FLOWERED PINCUSHION

Chilita barbata (Engelmann) Orcutt 1926, Ebnerella barbata (Engel-

mann) Buxbaum 1951

Neomammillaria viridiflora Britton & Rose 1923, Chilita viridiflora (Brit-

ton & Rose) Orcutt 1926, Mammillaria viridiflora (Britton & Rose)

Boedeker 1933

Mammillaria chavezei Cowper 1963, not validly published

Mammillaria orestera L . D. Benson 1969

Mammillaria morricalii Cowper 1969

Mammillaria santaclarensis Cowper 1969

Mammillaria garessii Cowper 1970

Mammillaria luthieniae Laferriere 1998

Mammillaria melilotiae Laferriere 1998

Plants solitary or many-stemmed and forming dense clus-
ters. Stems depressed globose to short cylindrical, 3-4 cm
(1.2-1.6 in) in diameter. Tubercles soft, globose to cylindri-
cal, without latex, axils naked. Central spines 1-4, stiff, erect,
brown to reddish brown to orange-brown, to 20 mm (0.8 in)
long, 1-2 strongly hooked. Radial spines 16-60, in more than
one series, most hairlike, whitish to yellowish, sometimes
with darker tips, 6-8 mm (0.2-0.3 in) long. Flowers pale
pink to yellowish pink to orange to brownish to greenish,
15-30 mm (0.6-1.2 in) long and in diameter; outer perianth
parts fringed. Fruits oblong, green to purplish red to dark
red, to 10 mm (0.4 in) in diameter. Seeds dark reddish brown.
Distribution: Chihuahua and Durango, Mexico.

Mammillaria baumii Boedeker 1926
Dolichothele baumii (Boedeker) Werdermann & Buxbaum 1951,

Ebnerella baumii (Boedeker) Buxbaum 1951

Mammillaria radiaissima G. E. Lindsay ex R. T. Craig 1945

Plants forming dense clusters with the stems obscured by
spines. Stems subglobose to ovoid, 5-7 cm (2-2.8 in) high,
13-15 cm (5.1-5.9 in) in diameter. Tubercles soft, cylindrical
to short conical, without latex, axils woolly at first, later naked.
Central spines 5-11, slender, needle-like, straight, whitish yel-
low, 10-18 mm (0.4-0.7 in) long. Radial spines 30-50, very
thin, flexible, interlacing, white, to 15 mm (0.6 in) long.
Flowers broad funnelform, bright yellow, scented, 25-30 mm

(1-1.2 in) long and in diameter. Fruits oblong to obovoid,
gray-green. Seeds brown, pitted. Distribution: Tamaulipas,
Mexico.

Mammillaria beneckei Ehrenberg 1844
Oehmea beneckei (Ehrenberg) Buxbaum 1951, Dolichothele beneckei

(Ehrenberg) Backeberg 1961

Neomammillaria nelsonii Britton & Rose 1923, Chilita nelsonii (Britton

& Rose) Orcutt 1926, Mammillaria nelsonii (Britton & Rose)

Boedeker 1933, Oehmea nelsonii (Britton & Rose) Buxbaum 1951,

Dolichothele nelsonii (Britton & Rose) Backeberg 1961

Mammillaria balsasoides R. T. Craig 1945, Dolichothele balsasoides

(R. T. Craig) Backeberg 1961

Mammillaria colonensis R. T. Craig 1945, Chilita colonensis (R. T. Craig)

Buxbaum 1954

Mammillaria barken Shurly ex Backeberg 1961, not validly published

Mammillaria guiengolensis Bravo 1962

Plants solitary at first, later forming large clumps to 50 cm
(20 in) or more wide. Stems depressed globose to short cylin-
drical, green to greenish brown, to 10 cm (3.9 in) high and 7

Mammillaria barbata

Mammillaria baumii
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cm (2.8 in) in diameter. Tubercles broadly conical, soft, often
becoming reddish or purplish, without latex, axils with sparse
bristles and little wool. Central spines 2-6, needle-like, brown
or black, 8-12 mm (0.3-0.5 in) long, 1-2 longer and hooked.
Radial spines 12-15, fine, needle-like, white or yellow, with
darker tips, 6—8 mm (0.2-0.3 in) long. Flowers salverform,
deep yellow, 20-25 mm (0.8-1 in) long, to 30 mm (1.2 in) in
diameter; stigmas orange. Fruits slender, club shaped, red.
Seeds very large, dark brown, rough. Distribution: southern
Mexico in Michoacan, Sinaloa, Colima, Jalisco, Mexico, Oax-
aca, and Guerrero.

Mammillaria blossfeldiana Boedeker 1931
Ebnerella blossfeldiana (Boedeker) Buxbaum 1951, Chilita blossfel-

diana (Boedeker) Buxbaum 1954

Mammillaria shurliana H. E. Gates 1956

Plants usually solitary, occasionally forming small clumps.
Stems globose to short cylindrical, gray-green, to 5 cm (2 in)
high, 3-4 cm (1.2-1.6 in) in diameter. Tubercles short coni-

Mammillaria beneckei, photograph by Bill Weightman

Mammillaria blossfeldiana, photograph by Charles Glass

cal, without latex, axils with scanty wool. Central spines 4,
dark brown to black, 10-12 mm (0.4-0.5 in) long, lowermost
one erect and hooked, upper ones straight. Radial spines
15-20, yellow with dark tips, 5-7 mm (0.2-0.3 in) long.
Flowers funnelform, white with rose to carmine red mid-
veins, to 20 mm (0.8 in) long, 20-40 mm (0.8-1.6 in) in di-
ameter. Fruits club shaped, orange-red. Seeds black, pitted.
Distribution: Baja California, Mexico.

Mammillaria bocasana Poselger 1853
POWDER-PUFF PINCUSHION

Chilita bocasana (Poselger) Orcutt 1926, Ebenerella bocasana (Posel-

ger) Buxbaum 1951

Cactus eschauzieri]. M. Coulter 1894, Neomammillaria eschauzieri

(J. M. Coulter) Britton & Rose 1926, Chilita eschauzieri(J. M. Coul-

ter) Orcutt 1926, Mammillaria eschauzieri (J. M. Coulter) R. T. Craig

1945, M. bocasana subsp. eschauzieri (J. M. Coulter) W. A. & B.

Fit Maurice 1995

Mammillaria kunzeana Boedeker & Quehl 1912, Chilita kunzeana

(Boedeker & Quehl) Orcutt 1926, Ebnerella kunzeana (Boedeker &

Quehl) Buxbaum 1951

Mammillaria hirsuta Boedeker 1919, Chilita hirsuta (Boedeker) Orcutt

1926

Neomammillaria longicoma Britton & Rose 1923, Chilita longicoma

(Britton & Rose) Orcutt 1926, Mammillaria longicoma (Britton &

Rose) A. Berger 1929, Ebnerella longicoma (Britton & Rose) Bux-

baum 1951

Mammillaria knebeliana Boedeker 1932, Ebnerella knebeliana

(Boedeker) Buxbaum 1951, Chilita knebeliana (Boedeker) Buxbaum

1954

Mammillaria haehneliana Boedeker 1934, Ebnerella haehneliana

(Boedeker) Buxbaum 1951

Plants usually forming clusters. Stems globose, sometimes
becoming somewhat cylindrical, to 2 cm (0.8 in) in diameter.
Tubercles soft, cylindrical, without latex, some axils with bris-
tles. Central spines 1-7, reddish brown, 5-10 mm (0.2-0.4
in) long. Radial spines 20-50, white, hairlike, 8-20 mm (0.3-
0.8 in) long, one, occasionally two, hooked. Flowers funnel-
form, creamy white to pinkish, 13-22 mm (0.5-0.9 in) long,
to 15 mm (0.6 in) in diameter. Fruits cylindrical, red or pink.
Seeds reddish brown, with partially lateral hilum. Distribu-
tion: San Luis Potosi and Zacatecas, Mexico.

The spines of Mammillaria bocasana are used in Mexico
for making fishhooks (Chapter 2, under Other Uses of Cacti).
Investigations by W. A. and Betty Fitz Maurice (1995) have
clarified many aspects of the confusing M. bocasana. Two
subspecies are recognized. Subspecies bocasana has 30-50
radial spines and red fruits; it occurs only in San Luis Potosi.
Subspecies eschauzieri has 20-30 radial spines and pink
fruits; it occurs in San Luis Potosi and Zacatecas.
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Mammillaria bocensis R. T. Craig 1945
Mammillaria neoschwarzeana Backeberg 1949
Mammillaria rubida Fritz Schwarz ex Backeberg 1949

Plants mostly solitary, occasionally clustering with age. Stems
depressed globose to short cylindrical, dark green with red-
dish to purplish tinge, 8-9 cm (3.1-3.5 in) high and in diam-
eter. Tubercles firm, pyramidal, keeled, with latex, axils with
some white wool or naked. Central spine one, reddish brown
with dark tip, straight to slightly curving, 8-15 mm (0.3-0.6
in) long. Radial spines 6-8, needle-like, chalky white to red-
dish, with darker tips, 5-14 mm (0.2-0.6 in) long. Flowers
wide funnelform, pale pink to greenish, with brownish mid-
veins, 15-20 mm (0.6-0.8 in) long. Fruits thick, club shaped,
red. Seeds light brown. Distribution: Sonora, Sinaloa, Jalisco,
and Nayarit, Mexico.

Mammillaria boelderliana Wohlschlager 1988

Plants solitary. Roots tuberous. Stems flattened globose,
blue-green, 1-3 cm (0.4-1.2 in) high, 2.5-5.5 cm (1-2.2 in) in
diameter. Roots long, thick. Tubercles widely separated, con-
ical, axils naked. Spines 4-5, needle-like, yellowish brown,
4-7 mm (to 0.3 in) long. Flowers funnelform, whitish with
pinkish midveins, 18-20 mm (0.7-0.8 in) long, 20-24 mm
(0.8-0.9 in) in diameter. Fruits pear shaped, red, 7-10 mm
(0.3-0.4 in) long. Seeds dark brown or black. Distribution:
Zacatecas, Mexico.

Mammillaria bombycina Quehl 1910
Neomammillaria bombycina (Quehl) Britton & Rose 1923, Chilita bom-

bycina (Quehl) Orcutt 1926, Ebnerella bombycina (Quehl) Buxbaum

1951

Plants often forming clumps to 80 cm (31 in) wide. Stems
depressed globose to club shaped, bright green, 7-14 cm

(2.8-5.5 in) high, 5-6 cm (2-2.4 in) in diameter. Tubercles
conical to cylindrical, firm, occasionally with latex, axils with
dense white wool and bristles. Central spines 3-8, yellow
with dark tips or reddish brown, lowermost one hooked and
to 20 mm (0.8 in) long, others straight and to 11 mm (0.4
in) long. Radial spines 30-64, stiff, thin, needle-like, glassy
white, to yellowish white to 8 mm (0.3 in) long. Flowers fun-
nelform, pink to white, to 15 mm (0.6 in) long and in diam-
eter. Fruits pale pinkish green. Seeds dark reddish brown,
with partially lateral hilum. Distribution: Aguascalientes and
Jalisco, Mexico.

Mammillaria boolii G. E. Lindsay 1953
Chilita boolii (G. E. Lindsay) Buxbaum 1954

Plants usually solitary, occasionally clustering. Stems globose
to short cylindrical, pale gray-green, to 3.5 cm (1.4 in) high
and 3 cm (1.2 in) in diameter. Tubercles round, without latex,
axils naked. Central spine one, awl-like, strongly hooked, yel-
low to yellowish brown, with darker tip, 15-20 mm (0.6-0.8

Mammillaria bocensis

Mammillaria bocasana subsp. eschauzieri Mammillaria bombycina
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in) long. Radial spines about 20, needle-like, flattened against
the stem surface, white, spreading, to 15 mm (0.6 in) long.
Flowers pink or lavender-pink, to 25 mm (1 in) long and in
diameter. Fruits long, club shaped, orange. Seeds black. Dis-
tribution: Sonora, Mexico.

Mammillaria brachytrichion J. M. Luthy 1987

Plants solitary or clustering. Stems depressed globose to
short cylindrical, dark green, 1-2 cm (0.4-0.8 in) high, 1.5-4
cm (0.6-1.6 in) in diameter. Tubercles cylindrical, without
latex, axils without bristles. Central spines 7-11, fine, nee-
dle-like, reddish brown with yellowish bases, to 6 mm (0.2
in) long, one sometimes hooked, others straight. Radial
spines 26-32, whitish to yellowish brown, with dark tips,
needle-like, stiff, straight, 7-10 mm (0.3-0.4 in) long. Flow-
ers broad funnelform, white, sometimes with pink midveins,
10-12 mm (0.4-0.5 in) long, 12-14 mm (0.5-0.6 in) in di-
ameter. Fruits small, green. Seeds brownish black. Distribu-
tion: Durango, Mexico. Mammillaria brachytrichion is illus-
trated on page 22.

Mammillaria brandegeei (]. M. Coulter) K. Brandegee
1897

Cactus brandegeei J. M. Coulter 1894

Cactus gabbii J. M. Coulter 1894, Mammillaria gabbii (J. M. Coulter)

K. Brandegee 1897, M. brandegeei subsp. gabbii (J.. M. Coulter)

D. R. Hunt 1997

Mammillaria glareosa Boedeker 1933, M. brandegeei subsp. glare-

osa (Boedeker) D. R. Hunt 1997

Neomammillaria dawsonii A. D. Houghton 1935, Mammillaria dawsonii

(A. D. Houghton) R. T. Craig 1945

Mammillaria lewisiana G. E. Lindsay ex H. E. Gates 1955, M. bran-

degeei subsp.lewisiana (G. E. Lindsay) D. R. Hunt 1998

Plants solitary or clustering. Stems depressed globose to
short cylindrical, dark green, to 9 cm (3.5 in) in diameter.
Tubercles firm, square basally, conical above, with latex, axils
woolly. Central spines 1-4, reddish brown with darker tips,
straight, stout, 10-12 mm (0.4—0.5 in) long. Radial spines
9-16, whitish to yellowish brown, with dark tips, needle-like,
stiff, straight, 7-10 mm (0.3-0.4 in) long. Flowers greenish
yellow, brownish yellow, to yellow, 15-20 mm (0.6-0.8 in)
long. Fruits slow ripening, dull pink. Seeds brown. Distribu-
tion: Baja California Peninsula, Mexico.

Four subspecies of Mammillaria brandegeei are recog-
nized. Subspecies brandegeei has 2-4 central spines and
greenish yellow or brownish yellow flowers. Subspecies gab-
bii has 1-2 central spines and yellowish flowers; it is the most
northern. Subspecies glareosa has one central spine and yel-
lowish flowers but is much flatter and has tuberous roots; it

occurs near Santa Rosalillita Bay. Subspecies lewisiana has
1-3 long central spines curving over the top of the plant; it
occurs in the northern Vizcaino Desert.

Mammillaria canelensis R. T. Craig 1945
Mammillaria bellacantha R. T. Craig 1945

Plants solitary, eventually producing several stems. Stems
globose, to 5 cm (2 in) or more high and 11 cm (4.3 in) in di-
ameter. Tubercles conical, with latex, axils with dense, long
wool and bristles. Central spines 2-4, occasionally as many as
10, needle-like, stiff, sometimes straight but usually curving,
orangish yellow to reddish brown, to 30 mm (1.2 in) long.
Radial spines 8-25, fine, needle-like, white, 5-15 mm (0.2-
0.6 in) long. Flowers yellow or pink, to 15 mm (0.6 in) long
and in diameter. Fruits purplish red. Seeds brown. Distribu-
tion: Chihuahua, Mexico.

Mammillaria capensis (H. E. Gates) R. T. Craig 1945
Neomammillaria capensis H. E. Gates 1933, Ebnerella capensis (H. E.

Gates) Buxbaum 1951, Chilita capensis (H. E. Gates) Buxbaum 1954

Plants forming small clumps. Stems cylindrical, olive green,
to 25 cm (9.8 in) high, 3-5 cm (1.2-2 in) in diameter. Tuber-
cles cylindrical, without latex, axils with one to three short
bristles. Spines needle-like, reddish brown to black, with
whitish bases. Central spine one, stiff, 15-20 mm (0.6-0.8
in) long, usually hooked. Radial spines 13, 8-15 mm (0.3-0.6
in) long. Flowers funnelform, pink or white, to 20 mm (0.8
in) long and in diameter. Fruits club shaped, red. Seeds black,
pitted. Distribution: Baja California Sur, Mexico.

Mammillaria carmenae Castaneda & Nunez 1953

Plants clustering. Stems globose to ovoid, 4-10 cm (1.6-3.9
in) high, 3-4 cm (1.2-1.6 in) in diameter. Tubercles conical,
without latex, axils woolly and bristly. Central spines absent.

Mammillaria brandegeei
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Radial spines more than 100, white or pale yellow, to 5 mm
long. Flowers white to pink to pale pink, with pink tinge, to
11 mm (0.4 in) long and in diameter. Fruits greenish. Seeds
black. Distribution: Tamaulipas, Mexico.

Mammillaria carnea Zuccarini ex Pfeiffer 1837
Neomammillaria carnea (Zuccarini ex Pfeiffer) Britton & Rose 1923

Plants solitary at first but clustering with age. Stems globose
to cylindrical, to 20 cm (7.9 in) high, 8-12 cm (3.1-4.7 in) in
diameter. Tubercles firm, pyramidal, distinctly angled, with
latex, axils usually woolly. Central spines usually 4, rigid,
straight to arching, pinkish brown with black tips, 8-20 mm
(0.3-0.8 in) long, uppermost ones longest. Radial spines ab-
sent or only bristles. Flowers funnelform, pale pink or pale
rose, 15-20 mm (0.6-0.8 in) long, 12-15 mm (0.5-0.6 in) in
diameter. Fruits red. Seeds brown. Distribution: Guerrero,
Puebla, and Oaxaca, Mexico.

Mammillaria carretii Rebut ex K. Schumann 1898
Chilita carretii (Rebut ex K. Schumann) Orcutt 1926, Ebnerella carretii

(Rebut ex K. Schumann) Buxbaum 1951
Neomammillaria saffordii Britton & Rose 1923, Chilita saffordii (Britton

& Rose) Orcutt 1926, Mammillaria saffordii (Britton & Rose) Bravo
1937

Plants solitary. Stems depressed globose to short cylindrical,
5-6 cm (2-2.4 in) in diameter. Tubercles slightly cylindrical,
soft, without latex, axils woolly at first but later naked, with
one to four fine bristles. Spines finely pubescent. Central spine
one, hooked, awl-like, brownish, 14-18mm (0.6-0.7 in) long.
Radial spines 12-14, needle-like, slightly curved, yellowish, to
13 mm (0.5 in) long. Flowers long funnelform, creamy white
with rose-colored midveins, to 25 mm (1 in) long and 15
mm (0.6 in) in diameter. Fruits slender, green. Seeds brown.
Distribution: Coahuila and Nuevo Leon, Mexico.

Mammillaria carmenae

Mammillaria cerralboa (Britton & Rose) Orcutt 1926
Neomammillaria cerralboa Britton & Rose 1923, Mammillaria armillata

subsp. cerralboa (Britton & Rose) D. R. Hunt 1997

Plants solitary, rarely clustering. Stems slender cylindrical,
to 20 cm (7.9 in) high, 3-4 cm (1.2-1.6 in) in diameter. Tu-
bercles yellowish green, conical to cylindrical, firm, without
latex, axils with short bristles. Central spine one, sometimes
hooked, stout, yellowish, 10-20 mm (0.4-0.8 in) long. Ra-
dial spines about 10, yellow, straight, to 20 mm (0.8 in) long.
Flowers funnelform, white with pinkish brown midveins, to
20 mm (0.8 in) long and in diameter. Fruits club shaped,
greenish to purplish red. Seeds black. Distribution: Baja Ca-
lifornia Sur, Mexico.

Mammillaria chionocephala J. A. Purpus 1906
Mammillaria formosa subsp. chionocephala (J. A. Purpus) D. R. Hunt

1998
Mammillaria ritteriana Boedeker 1929
Mammillaria caerulea R. T. Craig 1945

Plants usually solitary. Stems depressed globose to short
cylindrical, light green, 15-20 cm (5.9-7.9 in) high, 9-10 cm
(3.5-3.9 in) in diameter. Tubercles crowded, pyramidal, with
latex, axils with abundant white wool and bristles. Central
spines 2-4, rarely as many as 6, white with darker tips, to 6
mm (0.2 in) long. Radial spines 22-24, bristle-like, white, to
8 mm (0.3 in) long. Flowers white to pale rose pink, to 10
mm (0.4 in) long and in diameter. Fruits carmine red. Seeds
brown. Distribution: Coahuila, Nuevo Leon, and Durango,
Mexico.

Mammillaria coahuilensis (Boedeker) Moran 1953
Porfiria coahuilensis Boedeker 1926, Mammillaria heyderi subsp.

coahuilensis (Boedeker) J. M. Luthy 1995
Porfiria schwartzii Fric 1926; Mammillaria schwartzii (Fric) Backeberg

1966, not validly published
Mammillaria albiarmata Boedeker 1935-1936, M. coahuilensis

subsp. albiarmata (Boedeker) D. R. Hunt 1998

Plants solitary, strongly tuberculate basally. Stems flattened
globose, blue-green, to 5 cm (2 in) high and in diameter.
Tubercles three-angled in cross section, without latex, axils
sparsely woolly. Spines finely hairy. Central spine one,
straight, needle-like, white, brown-tipped, to 6 mm (0.2 in)
long. Radial spines about 16, thin, bristle-like, slightly pubes-
cent, white with darker tips, to 6 mm (0.2 in) long. Flowers
broad funnelform, white with pinkish midveins, 20-30 mm
(0.8-1.2 in) in diameter. Fruits club shaped, red. Seeds dark
brown. Distribution: Coahuila, Mexico.

Two subspecies of Mammillaria coahuilensis are recog-
nized. Subspecies albiarmata tends to have denser spination
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and pure white flowers that are only 20 mm (0.8 in) in di-
ameter; it occurs near Saltillo. Subspecies coahuilensis tends
to be more widespread and has flowers tinged pinkish, to 30
mm (1.2 in) in diameter.

Mammillaria columbiana Salm-Dyck 1850
Mammillaria ruestii Quehl 1905
Neomammillaria yucatanensis Britton & Rose 1923, Mammillaria

yucatanensis (Britton & Rose) Orcutt 1926, M. columbiana subsp.
yucatanensis (Britton & Rose) D. R. Hunt 1997

Mammillaria hennisii Boedeker 1932
Mammillaria soehlemannii Haage & Backeberg 1966
Mammillaria chiapensis Reppenhagen 1992

Plants usually solitary, rarely forming clumps. Stems narrow
cylindrical, 10-25 cm (3.9-9.8 in) high, 5-6 cm (2-2.4 in) in
diameter. Tubercles short conical, without latex, axils woolly.
Central spines 3-7, golden yellow to dark red, needle-like,
straight, 6-8 mm (0.2-0.3 in) long. Radial spines 18-20,
bristle-like, white, 4-6 mm (0.2 in) long. Flowers small, deep
pink, barely protruding from the wool. Fruits club shaped,
orange-red. Seeds brown. Distribution: Mexico, Honduras,
Guatemala, Jamaica, Colombia, and Venezuela.

Two subspecies of Mammillaria columbiana are recog-
nized. Subspecies columbiana has golden yellow central
spines; it occurs in Jamaica, Colombia, and Venezuela. Sub-
species yucatanensis has dark red central spines and occurs
on the Yucatan Peninsula, Mexico, and in Honduras and
Guatemala.

Mammillaria compressa A. p. de Candolle 1828
MOTHER OF HUNDREDS
Mammillaria conopea Scheidweiler 1838
Mammillaria esseriana Boedeker 1928
Mammillaria tolimensis R. T. Craig 1945
Mammillaria bernalensis Reppenhagen 1989
Mammillaria centralifera Reppenhagen 1989, M. compressa subsp.

centralifera (Reppenhagen) D. R. Hunt 1997

Plants solitary at first, later forming massive clumps to 1 m
(3.3 ft) wide. Stems club shaped to cylindrical, bluish gray-
green, to 20 cm (7.9 in) high, 5-10 cm (2-3.9 in) in diameter.
Tubercles close set, firm, bluntly angled, keeled, with latex,
axils with wool and bristles. Central spines absent, some-
times 2. Radial spines 4-6, unequal, chalky white with
brownish tips, 20-70 mm (0.8-2.8 in) long, some very short.
Flowers bell shaped, purplish pink, 10-15 mm (0.4-0.6 in)
long. Fruits club shaped, red. Seeds brown. Distribution: Hi-
dalgo, Queretaro, Tamaulipas, and San Luis Potosi, Mexico.

Two subspecies of Mammillaria compressa are recognized.
Subspecies compressa tends to form large clumps and has no
central spines; it occurs in Hidalgo and Queretaro. Sub-
species centralifera often has solitary stems but is sometimes
clumping and has 2 central spines; it occurs in Queretaro,
Tamaulipas, and San Luis Potosi.

Mammillaria crinita A. P. de Candolle 1828
Ebnerella crinita (A. P. de Candolle) Buxbaum 1951, Chilita crinita

(A. P. de Candolle) Buxbaum 1954

Mammillaria columbiana subsp. columbiana, photograph by Keith Grantham Mammillaria compressa subsp. compressa



Mammillaria criniformis A. P. de Candolle 1834, Chilita criniformis
(A. P. de Candolle) Buxbaum 1954

Mammillaria wildii A. Dietrich 1836, misapplied; see under M. glochi-
diata

Mammillaria schelhasii Pfeiffer 1838, Ebnerella schelhasii (Pfeiffer)

Buxbaum 1951

Mammillaria painteri Rose ex Quehl 1917, Ebnerella painteri (Rose ex
Quehl) Buxbaum 1951, Chilita painteri (Rose ex Quehl) Buxbaum
1954

Neomammillaria pygmaea Britton & Rose 1923, Mammillaria pygmaea
(Britton & Rose) A. Berger 1929, Ebnerella pygmaea (Britton & Rose)
Buxbaum 1951, Chilita pygmaea (Britton & Rose) Buxbaum 1954

Mammillaria aurihamata Boedeker 1928, Ebnerella aurihamata
(Boedeker) Buxbaum 1951, Chilita aurihamata (Boedeker) Bux-
baum 1954

Mammillaria erectohamata Boedeker 1930, Ebnerella erectohamata

(Boedeker) Buxbaum 1951, Chilita erectohamata (Boedeker) Bux-

baum 1954

Mammillaria pubispina Boedeker 1930, Ebnerella pubispina
(Boedeker) Buxbaum 1951, Chilita pubispina (Boedeker) Buxbaum
1954

Mammillaria zeilmanniana Boedeker 1931, Ebnerella zeilmanniana

(Boedeker) Buxbaum 1951, Chilita zeilmanniana (Boedeker) Bux-

baum 1954

Mammillaria leucantha Boedeker 1933, M. crinita subsp. leucantha
(Boedeker) D.R. Hunt 1997

Mammillaria gilensis Boedeker 1936, Ebnerella gilensis (Boedeker)
Buxbaum 1951, Chilita gilensis (Boedeker) Buxbaum 1954

Mammillaria aureoviridis Heinrich 1937

Mammillaria calleana Backeberg 1951

Mammillaria mollihamata Shurly 1960

Mammillaria monancistracantha Backeberg 1962, not validly published
Mammillaria cadereytana Backeberg 1966

Mammillaria nana Backeberg ex Mottram 1980
Mammillaria duwei H. Rogozinski & P. J. Braun 1985, M. nana subsp.

duwei (H. Rogozinski & P.J. Braun) Pilbeam 1999
Mammillaria variabilis Reppenhagen 1985

Mammillaria brevicrinita Reppenhagen 1987

Mammillaria puberula Reppenhagen 1987

Mammillaria moeller-valdeziana Appenzeller 1988

Mammillaria felipensis Reppenhagen 1989

Mammillaria tezontle W. A. & B. Fitz Maurice 1995
Mammillaria scheinvariana R. Ortega-Varela & Glass 1998, M. crinita

subsp. scheinvariana (R. Ortega-Varela & Glass) W. A. & B. Fitz Mau-
rice 1998

Plants solitary and clustering. Stems globose, dark green, 1-8
cm (0.4-3.1 in) high and in diameter. Tubercles not com-
pacted, conical to cylindrical, without latex, some axils with
bristles, sparsely woolly. Central spines 0-7, occasionally
more, sometimes absent, awl shaped, yellowish to red to dark
brown, to 16 mm (0.6 in) long, one or two occasionally
hooked. Radial spines 11-32, flattened against the stem sur-
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face to ascending, radiating, usually awl shaped, sometimes
hairlike, white to yellow, variably finely pubescent, 6-9 mm
(0.2-0.4 in) long. Flowers variable, funnelform, less deep set,
yellowish white to white to very pale to pale magenta, rarely
magenta, 10-20 mm (0.4-0.8 in) long and in diameter.
Fruits globose to ovate, green to bright red. Seeds brownish
black, coarsely pitted. Distribution: San Luis Potosi, Zacate-
cas, Guanajuato, Michoacan, Queretaro, Aguascalientes, and
Hidalgo, Mexico. Mammillaria crinita is complex, represent-
ing the main eastern phase of Mammillaria series Stylothelae.
It is understood only because of extensive fieldwork by W.
A. and B. Fitz Maurice (1997b), who believe that three taxa
may deserve recognition: subspecies crinita, duweii, and
scheinvariana.

Mammillaria crucigera Martius 1832
Mammillaria buchenaui Backeberg 1963

Mammillaria tlalocii Reppenhagen 1989, M. crucigera subsp. tlalocii
(Reppenhagen) D. R. Hunt 1997, M. crucigera var. tlalocii (Reppen-
hagen) Linzen et al. 1998

Mammillaria crucigera var. grandinosa Linzen et al. 1998

Mammillaria crinita, also illustrated on page 35

Mammillaria crucigera subsp. crucigera, photograph by Bill Weightman
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Plants solitary or forking into two heads. Stems flattened glo-
bose to short cylindrical, olive green to gray-green, to 10 cm
(3.9 in) high and 5-6 cm (2-2.4 in) in diameter. Tubercles
firm, not sharply angled, keeled, with latex in the growing
season, axils with sparse white wool. Central spines 4-5,
whitish to waxy yellow to brownish black, rigid, to 2 mm
long. Radial spines 16-30, finely needle-like or bristly, white,
to 2 mm long. Flowers small, funnelform, purplish pink,
rarely rising above the spines. Fruits red. Seeds small, brown.
Distribution: Oaxaca, Mexico.

Two subspecies of Mammillaria crucigera are recognized.
Subspecies crucigera almost always has forked stems, 4-5 yel-
lowish or brown central spines, and 22-30 radials. Subspe-
cies tlalocii usually is single stemmed, has 2-4 whitish central
spines, and 16-22 radials.

Mammillaria decipiens Scheidweiler 1838
BIRD'S-NEST PINCUSHION
Chilita decipiens (Scheidweiler) Orcutt 1926, Dolichothele decipiens

(Scheidweiler) Tiegel 1935, Pseudomammillaria decipiens (Scheid-

weiler) Buxbaum 1951

Mammillaria albescens Tiegel 1933, Pseudomammillaria albescens

(Tiegel) Buxbaum 1951, Dolichothele albescens (Tiegel) Backeberg

1951, M. decipiens subsp.albescens (Tiegel) D. R. Hunt 1997

Mammillaria camptotricha Dams 1968, Dolichothele camptotricha

(Dams) Tiegel 1935, Pseudomammillaria camptotricha (Dams) Bux-

baum 1951, M. decipiens subsp. camptotricha (Dams) D. R. Hunt

1997

Plants forming dense clusters. Stems globose to club shaped,
deep green, to 10 cm (3.9 in) high, 4-7 cm (1.6-2.8 in) in
diameter. Tubercles somewhat soft, cylindrical to obtuse,
without latex, axils with sparse wool and a few bristles. Cen-
tral spines 1-2, sometimes absent, slender, needle-like,
straight, brown, 18-27 mm (0.7-1.1 in) long. Radial spines

Mammillaria decipiens subsp. camptotricha, photograph by Bill
Weightman

5-11, white, sometimes brown tipped, slender, needle-like,
sometimes bristle-like, 7-15 mm (0.3-0.6 in) long or as long
as 30 mm (1.2 in). Flowers broadly funnelform, white, deli-
cately scented, 15-18 mm (0.6-0.7 in) long. Fruits cylindri-
cal, green with reddish tint. Seeds light brown. Distribution:
San Luis Potosi, Guanajuato, and Queretaro, Mexico.

Three subspecies of Mammillaria decipiens are recog-
nized. Subspecies decipiens has 5—11 radial spines that tend to
be whitish; it occurs in San Luis Potosi, Guanajuato, and
Queretaro. Subspecies albescens has 3-5 radial spines that
are generally shorter, straight, and white; it occurs in Guana-
juato and Queretaro. Subspecies camptotricha usually has
4-5 radial spines that are bristly and to 30 mm (1.2 in) long;
it occurs only in Queretaro.

Mammillaria deherdtiana Farwig 1969
Mammillaria dodsonii Bravo 1970, M. deherdtiana subsp. dodsonii

(Bravo) D . R . Hunt 1997

Plants solitary. Stems depressed globose, to 2.5 cm (1 in) high
and 5 cm (2 in) in diameter. Tubercles conical, axils slightly
woolly or naked. Central spines 1—6, sometimes absent, fine,
needle-like, nearly erect, reddish brown to yellow, 3-7 mm
(to 0.3 in) long. Radial spines 20-36, fine, needle-like, slightly
curved, yellow, becoming white, 3-20 mm (to 0.8 in) long.
Flowers long funnelform, bright rose violet, to 50 mm (2 in)
in diameter; floral tubes long, to 20 mm (0.8 in). Fruits glo-
bose, half embedded in stems, pale green. Seeds dark brown
to black. Distribution: Oaxaca, Mexico.

Two subspecies of Mammillaria deherdtiana are recog-
nized. Subspecies deherdtiana has 8-13 spirals of tubercles
and 33-36 radial spines only 3—6 mm (to 0.2 in) long. Sub-
species dodsonii has only 5-8 spirals of tubercles and 20-21
radial spines as long as 20 mm (0.8 in).

Mammillaria densispina (}. M. Coulter) Orcutt 1926
Cactus densispinus J. M. Coulter 1894, Neomammillaria densispina

(J. M. Coulter) Britton & Rose 1923

Mammillaria buxbaumiana Reppenhagen 1989

Plants usually solitary. Stems globose to short cylindrical,
dark green, to 12 cm (4.7 in) high and 6 cm (2.4 in) in diam-
eter. Tubercles firm to flabby, conical, without latex, axils
woolly at first, later naked. Central spines 6, straight, rigid,
yellow, often with dark tips, 10—15 mm (0.4—0.6 in) long.
Radial spines about 25, unequal, rigid, slender, needle-like,
spreading, yellow, 8-10 mm (0.3-0.4 in) long. Flowers fun-
nelform, pale yellow, 15-20 mm (0.6-0.8 in) long and in di-
ameter. Fruits greenish pink. Seeds brown. Distribution: San
Luis Potosi, Guanajuato, Jalisco, Aguascalientes, Durango,
Queretaro, and Zacatecas, Mexico.
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Mammillaria dioica K. Brandegee 1897
CALIFORNIA FISHHOOK CACTUS
Ebnerella dioica (K. Brandegee) Buxbaum 1951, Chilita dioica (K. Bran-

degee) Buxbaum 1954

Mammillaria goodridgii var. rectispina E. Y. Dawson ex G. E. Lindsay &

E. Y. Dawson 1952, M. rectispina (E. Y. Dawson ex G. E. Lindsay &

E.Y. Dawson) Reppenhagen 1987

Plants solitary to clustering, sometimes branching. Stems
cylindrical, blue-green, rounded apically, to 33 cm (13 in)
high, 3-7 cm (1.2-2.8 in) in diameter. Tubercles firm, short
cylindrical, without latex, axils with wool and 4-15 bristles as
long as the tubercles. Central spines 1-4, sometimes absent,
brown to brownish black, needle-like, erect, stout, lowermost
one hooked, upper ones straight, ascending, like the radials,
8-15 mm (0.3-0.6 in) long. Radial spines 11-22, needle-like,
straight, white, 5-7 mm (0.2-0.3 in) long. Flowers funnel-
form, imperfectly unisexual, occurring on functionally dioe-
cious plants, white to yellowish white, 10-30 mm (0.4-1.2
in) long. Fruits club shaped or ovoid, scarlet. Seeds black.
Distribution: California, and Baja California Peninsula and
Sonora, Mexico.

Mammillaria discolor Haworth 1812
Neomammillaria discolor (Haworth) Britton & Rose 1923, Chilita dis-

color( Haworth) Orcutt 1926

Neomammillaria ochoterenae Bravo 1931, Mammillaria ochoterenae

(Bravo) Werdermann 1931

Neomammillaria schmollii Bravo 1931, Mammillaria schmollii (Bravo)

Werdermann 1931

Mammillaria esperanzaensis Boedeker 1933, M. discolor subsp.es-

peranzaensis (Boedeker) D. R. Hunt 1997

Mammillaria pachyrhiza Backeberg 1939

Plants solitary. Stems flattened globose, depressed apically,
blue-green, 3-4.5 cm (1.2-1.8 in) high, 6-11 cm (2.4-4.3 in)

Mammillaria dioica

in diameter. Tubercles ovoid to conical, without latex, axils
with little wool or naked. Central spines 4-7, dark brown,
becoming lighter with age, stout, straight, needle-like, 10-22
mm (0.4-0.9 in) long. Radial spines 10-28, needle-like, glassy
white or slightly yellow, 8-9 mm (0.3-0.4 in) long. Flowers
funnelform, not opening widely, white with pink midveins,
20-27 mm (0.8-1.1 in) long, 12-16 mm (0.5-0.6 in) in di-
ameter. Fruits club shaped, greenish white but pink below.
Seeds brown. Distribution: Oaxaca, Mexico, Hidalgo, Ver-
acruz, and Puebla, Mexico.

Two subspecies of Mammillaria discolor are recognized.
Subspecies discolor has 20-28 radial spines and is widely dis-
tributed throughout the range of the species. Subspecies es-
peranzaensis has 10-20 radial spines and is found only near
Esperanza, Puebla.

Mammillaria dixanthocentron Backeberg 1963

Plants solitary. Stems globose to short cylindrical, to 20 cm
(7.9 in) high, 7-8 cm (2.8-3.1 in) in diameter. Tubercles
cylindrical, without latex, axils with scant wool at first, later
with curly wool. Central spines 2-4, yellow, becoming brown-
ish or whitish, with dark tips, upper one to 5 mm long, lower
to 15 mm (0.6 in) long. Radial spines 19-20, thin, white, 2-4
mm long. Flowers small, light red to pale pinkish red. Fruits
yellow below, orange above. Seeds brown. Distribution: Oax-
aca and Puebla, Mexico.

Mammillaria duoformis R. T. Craig & E. Y. Dawson 1948
?Mammillaria hamata Lehmann ex Pfeiffer 1832

?Mammillaria rossiana Heinrich 1958

Mammillaria erythrocalyx Buchenau 1966

Mammillaria claviformis Reppenhagen 1989

Plants usually forming clumps. Stems cylindrical, to 9 cm
(3.5 in) high, 3-4 cm (1.2-1.6 in) in diameter. Tubercles
without latex but latex present in the stem, axils with bristles.
Central spines 4, pinkish tan below, blackish brown above,
10-12 mm (0.4-0.5 in) long, lowermost one hooked and
longer. Radial spines 18-20, slender, needle-like, straight,
chalky white to pale yellow above, orange-brown below, 5—7
mm (0.2-0.3 in) long. Flowers bright crimson, to 15 mm
(0.6 in) long and 12 mm (0.5 in) in diameter. Fruits pale
brownish pink. Seeds brown. Distribution: Puebla, Oaxaca,
and Morelos, Mexico.

Mammillaria ekmanii Werdermann 1931

Plants solitary. Stems globose to short cylindrical, to 8 cm
(3.1 in) high and 6 cm (2.4 in) in diameter. Tubercles conical,
axils with abundant white wool but no bristles. Central spines
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2-4, dull yellow with dark tips, 9-15 mm (0.4-0.6 in) long.
Radial spines 15-17, slender, needle-like, white, 4-10 mm (to
0.4 in) long. Flowers and fruits undescribed. Distribution:
Haiti.

Mammillaria elongata A. P. de Candolle 1828
LADYFINGER CACTUS

Chilita elongata (A. P. de Candolle) Orcutt 1926, Leptocladodia elon-

gata (A. P. de Candolle) Buxbaum 1960

Mammillaria echinaria A. P. de Candolle 1828, Chilita echinaria

(A. P. de Candolle) Orcutt 1926, M. elongata subsp.echinaria
(A. P. de Candolle) D.R. Hunt 1997

Plants forming clusters. Stems elongate cylindrical, 1-3 cm
(0.4—1.2 in) in diameter. Tubercles slender conical, axils
naked or nearly so. Central spines usually absent, sometimes
2, yellow to brownish, with dark tips, 10-15 mm (0.4-0.6
in) long. Radial spines 14-25, variable in number, white to
golden yellow, slender, needle-like, 4-9 mm (to 0.4 in) long.
Flowers pale yellow to pinkish, to 10 mm (0.4 in) long and in
diameter. Fruits pink, becoming red. Seeds brown. Distribu-
tion: Hidalgo, Guanajuato, and Queretaro, Mexico.

Two subspecies of Mammillaria elongata are recognized.

Mammillaria elongata subsp. elongata

Subspecies echinaria is distinguished from subspecies elon-
gata in having 2-3 dark central spines rather than none or
very short ones, and its stems tend to be more robust. The
two subspecies occur together, though subspecies elongata
tends to grow in steep areas whereas subspecies echinaria oc-
curs more in open ground and on slopes.

Mammillaria eriacantha Link & otto ex Pfeiffer 1837
Chilita eriacantha (Link & Otto ex Pfeiffer) Orcutt 1926

Plants solitary, rarely clustering. Stems narrow cylindrical,
30-50 cm (12-20 in) high, to 5 cm (2 in) in diameter. Tu-
bercles conical, without latex, axils naked or slightly woolly in
the nonflowering area, densely woolly in flowering zone.
Central spines 2, golden yellow, slightly pubescent, more or
less equal, 8-10 mm (0.3-0.4 in) long. Radial spines 20-24,
bristle-like or finely needle-like, pale golden yellow, minutely
pubescent, 4-5 mm (0.2 in) long. Flowers small, greenish
yellow, barely arising above the spines. Fruits reddish pur-
ple. Seeds brown. Distribution: Veracruz, Mexico.

Mammillaria erythrosperma Boedeker 1918
Ebnerella erythrosperma (Boedeker) Buxbaum 1951, Chilita erythros-

perma (Boedeker) Buxbaum 1954

Neomammillaria multiformis Britton & Rose 1923, Mammillaria multi-

formis (Britton & Rose) Backeberg 1931, Ebnerella multiformis (Brit-

ton & Rose) Buxbaum 1951

Plants forming large clumps. Stems globose to short cylin-
drical, dark green, 4-5 cm (1.6-2 in) high and in diameter.
Tubercles cylindrical, axils with hairlike white bristles. Central
spines 1-3, yellow with brownish red tips, to 10 mm (0.4 in)
long, lowermost one hooked. Radial spines 15-20, thin, white,
8-10 mm (0.3-0.4 in) long. Flowers carmine red, to 15 mm
(0.6 in) long and in diameter. Fruits pinkish red, long. Seeds
dark red to blackish. Distribution: San Luis Potosi, Mexico.

Mammillaria estebanensis G. E. Lindsay 1967
Mammillaria dioica subsp. estebanensis (G. E. Lindsay) D. R. Hunt 1998

Plants solitary to clustering, sometimes branching. Stems
cylindrical, gray-green, rounded apically, to 50 cm (20 in)
high, 6-10 cm (2.4-3.9 in) in diameter. Tubercles firm, pyra-
midal, without latex, axils with wool and 5-8 white bristles to
8 mm (0.3 in) long as the tubercles. Central spine one, brown
with darker tip, straight or hooked, 4-15 mm (to 0.6 in) long.
Radial spines 15-22, needle-like, straight, brownish to
golden to white, to 10 mm (0.4 in) long. Flowers funnelform
or bell shaped, white, to 20 mm (0.8 in) long and 25 mm (1
in) in diameter. Fruits red. Seeds black. Distribution: San Es-
teban and San Lorenzo Islands, Baja California, Mexico.
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Mammillaria evermanniana (Britton & Rose) Orcutt 1926
Neomammillaria evermanniana Britton & Rose 1923

Plants usually solitary. Stems globose to short and thick cylin-
drical, light green, 5-7 cm (2-2.8 in) in diameter. Tubercles
conical, with latex, axils densely woolly and bristly, especially
at first. Central spines 3, erect or nearly so, white with dark
tips, to 10 mm (0.4 in) long. Radial spines 12-15, thin, nee-
dle-like, white with dark tips, 8-10 mm (0.3-0.4 in) long.
Flowers yellowish cream with greenish tint, with pinkish
brown midveins, to 10 mm (0.4 in) long and in diameter.
Fruits red. Seeds brown. Distribution: Cerralvo Island, Sea
of Cortez, Mexico.

Mammillaria fittkaui Glass & R. Foster 1971

Plants forming globular clumps. Stems cylindrical, bright
green to dark green to gray-green, to 10 cm (3.9 in) high, 4-5
cm (1.6-2 in) in diameter. Tubercles tapered cylindrical,
rounded apically, without latex, some axils with bristles to 8
mm (0.3 in) long. Central spines 3-4, dark brown, to 9 mm
(0.4 in) long, lower one erect and strongly hooked, others
like the radials. Radial spines 6-8, smooth, straight, fine, nee-
dle-like, white, sometimes with dark tips, 5-7 mm (0.2-0.3
in) long. Flowers white, to 15 mm (0.6 in) long and 20 mm
(0.8 in) in diameter. Fruits white to pink, with pinkish base,
to 7 mm (0.3 in) long. Seeds brownish black. Distribution:
Jalisco and Guanajuato, Mexico.

Mammillaria flavicentra Mottram 1980

Plants solitary. Stems club shaped to cylindrical, to 18 cm
(7.1 in) high, 9-10 cm (3.5-3.9 in) in diameter. Tubercles
pyramidal, without latex, axils woolly. Central spines 4-6,
yellowish, 5-6 mm (0.2 in) long. Radial spines 22-24, glassy
white, 2-4 mm long. Flowers red, 3-4 mm in diameter.
Fruits club shaped, pink above, whitish green below, to 15
mm (0.6 in) long. Seeds brown. Distribution: Oaxaca and
Puebla, Mexico.

Mammillaria formosa Galeotti ex Scheidweiler 1838
Mammillaria microthele Muehlenpfordt 1848, M. formosa subsp. mi-

crothele (Muehlenpfordt) D. R. Hunt 1997
Mammillaria pseudocrucigera R. T. Craig 1945, M. formosa subsp.

pseudocrucigera (R. T. Craig) D. R. Hunt 1997
Mammillaria arroyensis Reppenhagen 1989

Plants solitary, sometimes clustering with age. Stems de-
pressed globose to short cylindrical, light green, 15-20 cm
(5.9-7.9 in) high, 9-10 cm (3.5-3.9 in) or more in diameter.
Tubercles crowded, pyramidal, with latex, axils with white
wool. Central spines 4-7, usually 6, pinkish with darker tips,

to 8 mm (0.3 in) long. Radial spines 20-24, sometimes ab-
sent, thin, needle- or bristle-like, sometimes flattened, white,
3-6 mm (to 0.2 in) long. Flowers white to pink, 10-15 mm
(0.4-0.6 in) long and in diameter. Fruits red. Seeds light
brown. Distribution: Aguascalientes, Guanajuato, Queretaro,
Coahuila, Hidalgo, Tamaulipas, Nuevo Leon, and San Luis
Potosi, Mexico.

Three subspecies of Mammillaria formosa are recognized.
Subspecies formosa has pale pink flowers and 20-22 white
radial spines; it occurs in Coahuila, Aguascalientes, Guana-
juato, Zacatecas, Tamaulipas, Nuevo Leon, and San Luis Po-

Mammillaria
flavicentra

Mammillaria formosa subsp. microthele
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tosi. Subspecies microthele has nearly pure white flowers and
22-24 flattened and bristle-like radials; it occurs in Coahuila,
Guanajuato, Tamaulipas, and San Luis Potosi. Subspecies
pseudocrucigera has distinctly pink flowers with white mar-
gins and only 18 radials, often lacking on mature areoles; it
occurs in Queretaro and Guanajuato.

Mammillaria fraileana (Britton & Rose) Boedeker 1933
Neomammillaria fraileana Britton & Rose 1923, Chilita fraileana (Brit-

ton & Rose) Orcutt 1926, Ebnerella fraileana (Britton & Rose) Bux-
baum 1951, Mammillaria albicans subsp. fraileana (Britton & Rose)
D.R. Hunt 1997

Plants usually forming small clusters, offsetting irregularly
basally. Stems narrow cylindrical, green to reddish purple,
10-15 cm (3.9-5.9 in) high, 2-3 cm (0.8-1.2 in) in diameter.
Tubercles pyramidal, without latex, axils naked, occasionally
with a few bristles. Central spines 3-4, dark brown, to 10 mm
(0.4 in) long, one hooked. Radial spines 11-12, thin, needle-
like, white, to 10 mm (0.4 in) long. Flowers pink with darker
midveins, to 25 mm (1 in) long and in diameter. Fruits red.
Seeds black. Distribution: Baja California Sur, Mexico.

Mammillaria gasseriana Boedeker 1927
Ebnerella gasseriana (Boedeker) Buxbaum 1951, Chilita gasseriana

(Boedeker) Buxbaum 1954
Mammillaria viescensis Rogozinski & Appenzeller 1989

Plants branching basally to form clumps. Stems globose to
short ovoid with sunken tips, 3-4 cm (1.2-1.6 in) in diame-
ter, covered by white spines. Tubercles densely arranged,
cylindrical, rounded apically, without latex, axils naked. Cen-
tral spines 1-2, sometimes absent, hooked and erect, stout,
light brown with dark tips, 4-8 mm (to 0.3 in) long. Radial
spines 40-50, sometimes pectinate or flattened against the
stem surface, white, 5-8 mm (0.2-0.3 in) long. Flowers wide
funnelform, whitish cream with light brown midveins and
greenish throats, 7-8 mm (0.3 in) in diameter. Fruits club
shaped, brownish red, 6-9 mm (0.2-0.4 in) long. Seeds
blackish gray. Distribution: Coahuila, Mexico.

Mammillaria geminispina Haworth 1824
TWIN-SPINED CACTUS, WHITEY

?Mammillaria elegans A. P. de Candolle 1828
Mammillaria leucocentra Berg 1840, M. geminispina subsp. leuco-

centra (Berg) D. R. Hunt 1997
Mammillaria albata Reppenhagen 1987

Plants forming large clumps that appear white. Stems short
cylindrical, light green, to 18 cm (7.1 in) high and 8 cm (3.1
in) in diameter. Tubercles rounded, with latex, axils with
white wool and 10-20 long white bristles. Central spines 2-

6, erect, straight to slightly curved, pure white or white with
dark tips, to 40 mm (1.6 in) or more long. Radial spines 16-
20, needle-like, chalky white, interlacing, 5-7 mm (0.2-0.3
in) long. Flowers deep pink to carmine red, with darker mid-
veins, to 20 mm (0.8 in) long and in diameter. Fruits carmine
red. Seeds brown. Distribution: Hidalgo, Queretaro, and San
Luis Potosi, Mexico.

Two subspecies of Mammillaria geminispina are recog-
nized. Subspecies geminispina has 2 central spines that are
white with dark tips. Subspecies leucocentra has 5-6 pure
white central spines.

Mammillaria gigantea Hildmann ex K. Schumann 1898
Neomammillaria hamiltonhoytea Bravo 1931, Mammillaria hamilton-

hoytea (Bravo) Werdermann ex Backeberg 1931
Mammillaria armatissima R. T. Craig 1945
Mammillaria ocotillensis R. T. Craig 1945
Mammillaria hastifera Krainz & Keller 1946
Mammillaria saint-pieana Backeberg ex Mottram 1980

Plants solitary. Stems depressed globose, blue-green, 9-10
cm (3.5-3.9 in) high, 15-17 cm (5.9-6.7 in) in diameter. Tu-
bercles blunt pyramidal, four-angled, with latex, axils woolly.
Central spines 4-6, robust, dark yellow, becoming brownish
with age, to 20 mm (0.8 in) long, lowermost one longest. Ra-
dial spines as many as 12, needle-like, white, to 3 mm long.
Flowers yellowish green, to 15 mm (0.6 in) long and in di-
ameter. Fruits dull pink to greenish. Seeds brown. Distribu-
tion: Guanajuato, Durango, San Luis Potosi, and Queretaro,
Mexico.

Mammillaria glassii R. Foster 1968
Mammillaria ascensionis Reppenhagen 1979, M. glassii subsp. as-

censionis (Reppenhagen) D. R. Hunt 1997

Plants forming clusters. Stems globose, becoming cylindri-
cal, 3-10 cm (1.2-3.9 in) high and in diameter. Tubercles

Mammillaria geminispina subsp. geminispina



cylindrical, without latex, axils with 20-30 white bristles to
25 mm (1 in) long or nearly naked. Central spines 1-8,4-7
mm (to 0.3 in) long, one erect, straight or hooked, others dif-
ficult to distinguish from radials. Radial spines 50-60, hair-
like, white, interlacing, 10-15 mm (0.4-0.6 in) long. Flowers
often not opening completely, light pink, to 14 mm (0.6 in)
long, 3-22 mm (to 0.9 in) in diameter. Fruits green, becom-
ing pink, to 20 mm (0.8 in) long. Seeds black. Distribution:
Coahuila, Tamaulipas, and Nuevo Leon, Mexico.

Two subspecies of Mammillaria glassii are recognized.
Subspecies glassii has stems rarely exceeding 3 cm (1.2 in) in
diameter, tends to have axillary white bristles, and has one
central spine, and flowers to 3.5 mm in diameter; it occurs in
Coahuila, Tamaulipas, and Nuevo Leon. Subspecies ascensi-
onis has stems to 10 cm (3.9 in) in diameter, areoles with
short white wool but few bristles, central spines 5-7 mm
(0.2-0.3 in) long, and flowers 18-22 mm (0.7-0.9 in) in di-
ameter; it occurs near Ascension, Nuevo Leon.

Mammillaria glochidiata Martius 1832
Chilita glochidiata (Martius) Orcutt 1926, Ebnerella glochidiata (Mar-

tius) Buxbaum 1951

Mammillaria wildii A. Dietrich 1836, Chilita wildii (A. Dietrich) Orcutt

1926, Ebnerella wildii (A. Dietrich) Buxbaum 1951, M. crinita subsp.

Wildii (A. Dietrich) D. R. Hunt 1997

Plants irregularly forming clusters. Stems cylindrical, glossy
bright green, rounded apically, 2-3.5 cm (0.8-1.4 in) in di-
ameter. Tubercles flabby, widely separated, cylindrical to
conical, 12-16 mm (0.5-0.6 in) long, without milky sap,
some axils with bristles. Central spines 1-4, needle-like,
lower one hooked, dark yellow to reddish brown, 6-12 mm
(0.2-0.5 in) long. Radial spines 9-11, threadlike, flexible,
smooth, white, horizontal, to 12 mm (0.5 in) long. Flowers
bell shaped, white to pink, to 15 mm (0.6 in) long and 12
mm (0.5 in) in diameter. Fruits club shaped, scarlet, to 16
mm (0.6 in) long. Seeds brownish black. Distribution: Hi-
dalgo, Mexico. Mammillaria glochidiata may be only a vari-
ant of M. crinita; W. A. and Betty Fitz Maurice (1997b) com-
pare the two.

Mammillaria goodridgei Salm-Dyck 1850
Chilita goodridgei (Salm-Dyck) Orcutt 1926, Ebnerella goodridgei

(Salm-Dyck) Buxbaum 1951

Plants occasionally clustering. Taproots deep. Stems globose
to short cylindrical, to 8 cm (3.1 in) high, 3-4 cm (1.2-1.6 in)
in diameter. Tubercles tapering cylindrical, obtuse, without
latex, axils naked. Central spines 3-5, brown, to 6 mm (0.2
in) long, lower one usually hooked. Radial spines 10-13,
chalky white with dark tips, straight, spreading, 4-7 mm (to
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0.3 in) long. Flowers funnelform, cream colored with pur-
plish pink midveins, to 15 mm (0.6 in) long and in diameter.
Fruits club shaped, red, to 25 mm (1 in) long. Seeds black,
smooth. Distribution: Cedros and Guadalupe Islands, Baja
California, Mexico.

Mammillaria grahamii Engelmann 1856
ARIZONA FISHHOOK CACTUS, BLACK-SPINED PINCUSHION,

CABEZA DE VIEJO, FISHHOOK PINCUSHION, GRAHAM'S FISHHOOK

CACTUS, LIZARD CATCHER, MILLER'S PINCUSHION, OLIVE'S

PINCUSHION, SUNSET CACTUS

Chilita grahamii (Engelmann) Orcutt 1926; Mammillaria microcarpa

subsp. grahamii (Engelmann) Mottram 1991, not validly published

Mammillaria microcarpa Engelmann 1848, not validly published;

Chilita microcarpa (Engelmann) Orcutt 1926, Ebnerella microcarpa

(Engelmann) Buxbaum 1951

Mammillaria oliviae Orcutt 1903, Chilita oliviae (Orcutt) Orcutt 1926,

Ebnerella oliviae (Orcutt) Buxbaum 1951

Neomammillaria milleri Britton & Rose 1923, Chilita milleri (Britton &

Rose) Orcutt 1926, Mammillaria milleri (Britton & Rose) Boedeker

1933

Plants solitary or branching basally. Roots thickened. Stems
globose to short cylindrical, light green, 7-20 cm (2.8-7.9
in) or more high, 7.5-11 cm (3-4.3 in) in diameter. Tuber-
cles ovoid to cylindrical, often four-angled, without latex,
axils naked. Central spines 1-4, yellowish brown to dark
brown, 12-25 mm (0.5-1 in) long, the longest one usually
hooked. Radial spines 20-35, straight, needle-like, white to
light brown to reddish, 6-12 mm (0.2-0.5 in) long, lateral
ones longest. Flowers pink to lavender-pink to reddish pur-
ple, sometimes white, 20-45 mm (0.8-1.8 in) in diameter.
Fruits subglobose, red, 12-25 mm (0.5-1 in) long. Seeds
black. Distribution: California, Arizona, New Mexico, and
Texas, and Sonora, Sinaloa, and Chihuahua, Mexico. Mam-
millaria grahamii is used medicinally by the Seri and Pima
(Chapter 2, under Cacti as Medicine).

Mammillaria grahamii
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Mammillaria grusonii Runge 1889
Mammillaria zeyeriana K. Schumann 1898
Mammillaria pachycylindrica Backeberg 1959
Mammillaria tesopacensis var. papasquiarensis Bravo 1966,

M. papasquiarensis (Bravo) Reppenhagen 1987
Mammillaria durangicola Reppenhagen 1987

Plants usually solitary. Stems globose to thick cylindrical,
light green, to 25 cm (9.8 in) in diameter. Tubercles four-an-
gled, with latex, axils woolly at first, later naked. Spines
straight, reddish, becoming white with age. Central spines
usually 2, one ascending, one descending, 4-6 mm (0.2 in)
long. Radial spines 12-14, upper ones shorter, 6-8 mm (0.3-
0.3 in) long. Flowers bell shaped, light yellow, to 25 mm (1
in) long and in diameter. Fruits scarlet. Seeds brown. Distri-
bution: Coahuila and Durango, Mexico.

zowiana Werdermann 1928
Krainzia guelzowiana (Werdermann) Backeberg 1951, Phellosperma

guelzowiana (Werdermann) Buxbaum 1951

Plants solitary at first, later clustering, depressed apically.
Stems globose, to 7 cm (2.8 in) high, 4-10 cm (1.6-3.9 in) in
diameter. Tubercles conical to cylindrical, flabby, without
latex, axils naked. Central spines 1-6, slender, needle-like,

Mammillaria grusonii

Mammillaria guelzowiana

reddish brown to yellowish, 8-25 mm (0.3-1 in) long, one
hooked. Radial spines 60-80, hairlike, twisted, smooth,
white, to 15 mm (0.6 in) long. Flowers bell shaped to funnel-
form, bright, intense purplish red, to 4 cm (1.6 in) long and
7 cm (2.8 in) in diameter. Fruits nearly globose, pale red or
yellowish white, to 8 mm (0.3 in) long. Seeds black. Distrib-
ution: Durango, Mexico.

Mammillaria guerreronis (Bravo) Backeberg & F. M.
Knuth 1935

Neomammillaria guerreronis Bravo 1932
Mammillaria zopilotensis R.T. Craig 1945

Plants commonly clustering. Stems cylindrical, bright green,
becoming gray-green, to 60 cm (24 in) high and 6 cm (2.4 in)
in diameter. Tubercles cylindrical, with watery latex, axils
with short wool and 15-20 white bristles. Central spines 2-5,
usually 4, brown, becoming whitish, to 25 mm (1 in) long,
upper ones straight, lowermost one straight or hooked. Ra-
dial spines 20-30, bristly, white, 5-10 mm (0.2-0.4 in) long.
Flowers red, to 10 mm (0.4 in) long and in diameter. Fruits
greenish white, becoming pink. Seeds brown. Distribution:
Guerrero, Mexico.

Mammillaria guillauminiana Backeberg 1952

Plants solitary or forming clumps. Taproots present. Stems
globose, pale green, to 5.5 cm (2.2 in) high and in diameter.
Tubercles conical, axils naked. Central spines 4-5, brown
with darker tips, to 6 mm (0.2 in) long, lowermost one
hooked. Radial spines 30-32, bristle-like, white, 6-7 mm
(0.2-0.3 in) long. Flowers white with pink midveins, 8-10
mm (0.3-0.4 in) long and in diameter. Fruits red. Seeds
black. Distribution: Durango and Sinaloa, Mexico.

Mammillaria haageana Pfeiffer 1836
Mammillaria dyckiana Pfeiffer 1837
Mammillaria kunthii Ehrenberg 1844
Mammillaria meissneri Ehrenberg 1844
Mammillaria dealbata F. Dietrich 1846
Mammillaria donatii K. Schumann 1903
Mammillaria collina J. A. Purpus 1912
Mammillaria conspicua J. A. Purpus 1912, M. haageana subsp. con-

spicua (J. A. Purpus) D. R. Hunt 1997
Mammillaria vaupelii Tiegel 1933
Mammillaria elegans var. schmollii R. T. Craig 1945, M. haageana

subsp. schmollii (R. T. Craig) D. R. Hunt 1997
Mammillaria albidula Backeberg 1961, not validly published
Mammillaria san-angelensis Sanchez-Mejorada 1981, M. haageana

subsp. san-angelensis (Sanchez-Mejorada) D. R. Hunt 1997
Mammillaria acultzingensis Linzen et al. 1994, M. haageana subsp.

acultzingensis(Linzen et al.) D. R. Hunt 1997
Mammillaria haageana subsp. elegans D. R. Hunt 1997



Plants usually solitary, sometimes clustering with age. Stems
globose, glaucous green, to 15 cm (5.9 in) high, 4-11 cm
(1.6-4.3 in) in diameter. Tubercles crowded, small, four-an-
gled basally, without latex, axils slightly woolly. Central spines
1-4, usually 2, slender, black to reddish, straight to slightly
curved, 6-10 mm (0.2-0.4 in) long. Radial spines 18-30,
smooth, white, radiating, bristly, 3-6 mm (to 0.2 in) long.
Flowers deep purplish pink to rose red to pinkish carmine, to
10 mm (0.4 in) long and in diameter. Fruits red. Seeds light
brown. Distribution: Federal District and Veracruz, Puebla,
Mexico, and Oaxaca, Mexico.

Six subspecies of Mammillaria haageana are recognized.
Subspecies haageana sometimes forms clusters, has stems
5-10 cm (2-3.9 in) in diameter, and deep magenta-pink to
pale pink flowers to 15 mm (0.6 in) in diameter; it occurs in
Puebla, Mexico, Veracruz, Morelos, and Oaxaca. Subspecies
acultzingensis is solitary, has stems less than 10 cm (3.9 in) in
diameter, and deep carmine red flowers to 22 mm (0.9 in) in
diameter; it occurs at Acultzingo, Veracruz. Subspecies con-
spicua tends to be solitary and has stems 10-11 cm (3.9-4.3
in) in diameter; it occurs in Puebla, Oaxaca, and Morelos.
Subspecies elegans is solitary, has stems 5-8 cm (2-3.1 in) in
diameter, and rose red flowers; it occurs in open, grassy areas
in Puebla. Subspecies san-angelensis is usually solitary, has
stems 4-7 cm (1.6-2.8 in) in diameter, and pink to carmine
red flowers; it occurs in the valley of Mexico. Subspecies
schmollii has narrow stems and reddish brown to black
spines; it occurs near Mitla, Oaxaca.

Mammillaria hahniana Werdermann 1929
OLD LADY PINCUSHION

Neomammillaria mendeliana Bravo 1931, Mammillaria mendeliana

(Bravo) Backeberg 1931, M. hahniana subsp. mendeliana (Bravo)
D.R. Hunt 1997

Mammillaria woods/7 R. T. Craig 1943, M. hahniana subsp. woodsii
(R.T.Craig)D.R. Hunt 1997

Mammillaria bravoae R. T. Craig 1945, M. hahniana subsp. bravoae
(R.T. Craig) D.R. Hunt 1997

Plants usually forming clumps. Stems globose, light green,
to 9 cm (3.5 in) high and 10 cm (3.9 in) in diameter. Tuber-
cles numerous, small, triangular conical, with latex, axils with
20 or more white bristles 35-40 mm (1.4-1.6 in) long. Cen-
tral spines 1-4, white with reddish tips, to 4 mm long. Radial
spines 20-30, sometimes absent or nearly so, hairlike, white,
5-15 mm (0.2-0.6 in) long. Flowers purplish red to pink,
12-15 mm (0.5-0.6 in) in diameter. Fruits club shaped, red,
5-7 mm (0.2-0.3 in) long. Seeds brown. Distribution: Gua-
najuato, Tamaulipas, and Queretaro, Mexico.

Four subspecies of Mammillaria hahniana are recog-
nized. Subspecies hahniana usually has only one central
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spine, 20-30 radials, and purplish red flowers; it occurs in
Queretaro, Guanajuato, and Tamaulipas. Subspecies bravoae
usually has 2 central spines, 28-30 radials, and deep pink
flowers; it occurs in the Rio Blanco region of Guanajuato.
Subspecies mendeliana often has 2-4 central spines, poorly
developed or no radials, and pale pink flowers; it occurs in
Guanajuato and Queretaro. Subspecies woodsii usually has 2
central spines, 25-30 radials, and pink flowers; it occurs near
Hacienda de Tarajeas, Guanajuato.

Mammillaria halbingeri Boedeker 1933

Plants solitary, later forming clumps. Stems globose to short
cylindrical, light green, to 10 cm (3.9 in) high and 8 cm (3.1
in) in diameter. Tubercles conical to ovoid, without latex,
axils with wool. Central spines 2, sometimes one, slightly
curved, needle-like, glassy white to yellowish white, with
brown tips, to 9 mm (0.4 in) long. Radial spines 21-28, thin,
needle-like, glassy white, 5-8 mm (0.2-0.3 in) long. Flowers
funnelform, sulfur yellow with pale pink margins, to 12 mm
(0.5 in) in diameter. Fruits small, whitish. Seeds brown. Dis-
tribution: near Ocotepec, Oaxaca, Mexico.

Mammillaria haageana, photograph by Bill Weightman

Mammillaria hahniana subsp. woodsii
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Mammillaria heidiae Krainz 1975

Plants solitary or forming clumps. Roots fibrous. Stems glo-
bose, to 3 cm (1.2 in) high and 5.5 cm (2.2 in) in diameter.
Tubercles cylindrical, without latex, axils with one to five
thin, white bristles to 10 mm (0.4 in) long. Central spines 0-
2, hooked or straight, reddish brown, yellow basally, some-
what flexible, to 12 mm (0.5 in) long. Radial spines 16-24,
straight, bristle-like, flexible, thin, glassy white, to 11 mm
(0.4 in) long. Flowers yellowish green, to 30 mm (1.2 in) long
and in diameter. Fruits green, becoming brown. Seeds black.
Distribution: north of Acatlan, Puebla, Mexico.

Mammillaria hernandezii Glass & R. Foster 1983

Plants usually solitary. Roots somewhat fleshy. Stems de-
pressed globose to globose, rich green, 2.5-4.5 cm (1-1.8 in)
in diameter. Tubercles pyramidal, without latex, axils with
short white wool. Central spines absent. Radial spines 17-25,

Mammillaria hertrichiana

Mammillaria heyderi subsp. gummifera

radiating, somewhat curved backward, not interlacing, white,
1.2-2.2 mm long. Flowers cherry red to pale magenta, to 20
mm (0.8 in) long. Fruits not known. Seeds large, black. Dis-
tribution: Oaxaca, Mexico.

Mammillaria herrerae Werdermann 1931
Chilita herrerae(Werdermann) Buxbaum 1954

Plants solitary or clustering basally. Stems globose, 2—3.5 cm
(0.8-1.4 in) in diameter. Tubercles close set, cylindrical,
truncate terminally, without latex, axils naked. Central spines
absent. Radial spines 100 or more, unequal, interlacing,
bristly, white or gray, 1-5 mm long. Flowers pink, 20-25 mm
(0.8-1 in) long. Fruits subglobose, whitish, small. Seeds
blackish brown. Distribution: Queretaro, Mexico.

Mammillaria hertrichiana R. T. Craig 1945

Plants forming clumps to 1 m (3.3 ft) wide. Stems flattened
globose, dull green, to 7 cm (2.8 in) in diameter. Tubercles ir-
regularly angled, with much latex, axils with dense wool and
some bristles. Central spines 4-5, needle-like, straight, stiff,
brown, upper ones 5-10 cm (2-3.9 in) long, lower ones heav-
ier and to 2.5 cm (1 in) long. Radial spines 12-15, white to
pale tan, with dark tips, upper ones shorter, 3-10 mm (to 0.4
in) long. Flowers deep pink to purplish pink, to 10 mm (0.4
in) long and 18 mm (0.7 in) in diameter. Fruits club shaped,
scarlet, to 30 mm (1.2 in) long. Seeds light brown. Distribu-
tion: Sonora, Mexico. Mammillaria hertrichiana is closely re-
lated to M. standleyi.

Mammillaria heyderi Muehlenpfordt 1848
BALL CACTUS, CREAM CACTUS, CREAM PINCUSHION, FLAT CREAM
PINCUSHION, HEYDER'S NIPPLE CACTUS, HEYDER'S PINCUSHION,
NIPPLE CACTUS, PANCAKE PINCUSHION, SMALL-SPINED CREAM
PINCUSHION
Mammillaria gummifera Engelmann 1848, M. heyderi subsp.gum-

mifera (Engelmann) D. R. Hunt 1997

Mammillaria applanata Salm-Dyck 1850

Mammillaria hemisphaerica Engelmann 1850, M. heyderi subsp.
hemisphaerica (Engelmann) D. R. Hunt 1997

Mammillaria meiacantha Engelmann 1856, M. heyderi subsp. meia-
cantha (Engelmann) D. R. Hunt 1997

Mammillaria macdougalii Rose ex L H. Bailey 1916, M. heyderi subsp.
macdougalii (Rose ex L. H. Bailey) D. R. Hunt 1997

Neomammillaria gaumeri Britton & Rose 1923, Mammillaria gaumeri

(Britton & Rose) Orcutt 1926, M. heyderi subsp.gaumeri (Britton &

Rose) D. R. Hunt 1997

Mammillaria parrasensis Reppenhagen 1987

Plants solitary. Stems depressed globose to globose, green, to
5 cm (2 in) high, 8-12 cm (3.1-4.7 in) in diameter. Tubercles
elongate pyramidal or conical, with latex, axils woolly at first.
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Central spines 1-2, sometimes absent, erect, dark, horny, 3-
10 mm (to 0.4 in) long. Radial spines 6-22, bristly, white, 6-
8 mm (0.2-0.3 in) long. Flowers variable in color, cream to
pink to white. Fruits red. Seeds reddish brown. Distribution:
Texas and Arizona, south throughout Mexico into the Yuca-
tan Peninsula.

The ceremonial use of Mammillaria heyderi is mentioned
in Chapter 2, under Cacti as Medicine. Six subspecies of M.
heyderi are recognized. Subspecies heyderi has one central
spine 6-7.5 mm (0.2-0.3 in) long, 15-22 radials, and cream-
colored flowers with greenish or brownish midveins; it oc-
curs in the Chihuahuan Desert and desert grassland, prima-
rily in the United States. Subspecies gaumeri has one central
spine to 10 mm (0.4 in) long, 10-12 radials, and creamy white
flowers; it occurs on the Yucatan Peninsula. Subspecies gum-
mifera has 1-2 central spines to 4 mm long, 10-12 radials,
and reddish white flowers with dark midveins; it occurs in
Chihuahua, Coahuila, Durango, Sonora, Jalisco, and Zacate-
cas. Subspecies hemisphaerica has one central spine 3-4.5
mm long, 9-13 radials, and cream to dusty pink flowers; it
occurs on the plain of the Rio Grande of Texas, and in Coa-
huila, Nuevo Leon, and Tamaulipas, Mexico. Subspecies
macdougalii has 1-2 stout central spines 7.5-9 mm (0.3-0.4
in) long, 10-12 radials, and cream or pale yellow flowers; it
occurs in desert grassland in Arizona, and in Sonora, Mexico.
Subspecies meiacantha has 0-1 central spine 3-6 mm (to 0.2
in) long, 5-9 radials, and pink or white flowers with pink
midveins; it occurs widely in Great Plains grasslands and des-
ert grasslands in the United States into northern Mexico.

Mammillaria huitzilopochtli D. R. Hunt 1979
Mammillaria huitzilopochtli var. niduliformis Lau 1994, M. huitzilopo-

chtli subsp. niduliformis (Lau) Pilbeam 1999

Plants solitary at first, later branching apically. Stems globose
at first, becoming club shaped to cylindrical, dark green, to
15 cm (5.9 in) high, 6-8 cm (2.4-3.1 in) in diameter. Tuber-
cles compressed laterally, cylindrical to conical, axils in the
flowering regions with dense white wool. Central spine 0-1,
rarely 2-4, erect, fine, needle- to awl-like, dark brown to
black, 4-20 mm (to 0.8 in) long. Radial spines 15-30, glassy
white, 25-35 mm (1-1.4 in) long. Flowers not opening
widely, carmine, 12-15 mm (0.5-0.6 in) long, to 7 mm (0.3
in) in diameter. Fruits club shaped to cylindrical, red, to 15
mm (0.6 in) long. Distribution: Oaxaca and Puebla, Mexico.

Two subspecies of Mammillaria huitzilopochtli are recog-
nized. Subspecies huitzilopochtli has 0-1 central spine and as
many as 30 radials; it occurs in Oaxaca and Puebla. Sub-
species niduliformis has and 2-4 central spines as many as
22 radials; it occurs in Tomellin Canyon, Oaxaca.

Mammillaria humboldtii Ehrenberg 1840
Ebnerella humboldtii (Ehrenberg) Buxbaum 1951, Chilita humboldtii

(Ehrenberg) Buxbaum 1954

Plants solitary to many-stemmed. Stems depressed globose
to globose, light green, to 7 cm (2.8 in) high and in diameter.
Tubercles cylindrical, rounded above, without latex, axils
with wool and white bristles. Central spines absent. Radial
spines as many as 80 or more, unequal, white, 4-6 mm (0.2
in) long. Flowers bright purplish pink, to 25 mm (1 in) long
and 15 mm (0.6 in) in diameter. Fruits club shaped, probably
red. Seeds black. Distribution: Hidalgo, Mexico.

Mammillaria hutchisoniana (H. E. Gates) Boedeker ex
Backeberg & F. M. Knuth 1935

Neomammillaria hutchisoniana H. E. Gates 1934, Ebnerella hutchiso-

niana (H. E. Gates) Buxbaum 1951, Chilita hutchisoniana (H. E.

Gates) Buxbaum 1954

Neomammillaria bullardiana H. E. Gates 1934, Mammillaria bullar-

diana (H. E. Gates) Boedeker ex Backeberg & F. M. Knuth 1935,

Ebnerella bullardiana (H. E. Gates) Buxbaum 1951

Mammillaria louisae G. E. Lindsay 1960, M. hutchisoniana subsp.

louisae (G. E. Lindsay) D. R. Hunt 1997

Plants solitary to several-stemmed. Roots fibrous. Stems
cylindrical, olive green, to 15 cm (5.9 in) high, 4-6 cm (1.6-
2.4 in) in diameter. Tubercles short, conical, without latex,
axils with scant wool or naked. Central spines 4, tan with
purplish tips, 7-10 mm (0.3-0.4 in) long, lowermost one
hooked. Radial spines 10-20, straight, slender, needle-like,
purplish, 5-8 mm (0.2-0.3 in) long. Flowers pinkish to
cream, with dark midveins, 25-30 mm (1-1.2 in) in diame-
ter. Fruits club shaped, scarlet, to 20 mm (0.8 in) long. Seeds
black. Distribution: widespread on the Baja California Pen-
insula, Mexico.

Two subspecies of Mammillaria hutchisoniana are recog-
nized. Subspecies hutchisoniana has a variable number of ra-

Mammillaria humboldtii
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dial spines and cream-colored flowers; it occurs widely in
Baja California, from La Paz, Baja California Sur, northward.
Subspecies louisae usually has about 11 radial spines and
white to light pink flowers with lavender-pink midveins; it is
restricted to a coastal region near Socorro, Baja California.

Mammillaria insularis H. E. Gates 1938
Ebnerella insularis (H. E. Gates) Buxbaum 1951, Chilita insularis

(H.E. Gates) Buxbaum 1954

Plants sometimes solitary but usually forming clusters. Roots
fleshy. Stems flattened globose, blue-green, to 6 cm (2.4 in)
high and 5 cm (2 in) in diameter. Tubercles truncate conical,
without latex, axils naked or slightly woolly. Central spine
one, hooked, with black tip, to 10 mm (0.4 in) long. Radial
spines 20-30, needle-like, white, to 5 mm long. Flowers fun-
nelform, light pink, 15-25 mm (0.6-1 in) long. Fruits club
shaped, orange-red, to 10 mm (0.4 in) long. Seeds black. Dis-
tribution: islands and mainland near Bahia de Los Angeles,
Baja California, Mexico.

Mammillaria jaliscana (Britton & Rose) Boedeker 1933
Neomammillaria jaliscana Britton & Rose 1923, Ebnerella jaliscana

(Britton & Rose) Buxbaum 1951

Mammillaria zacatecasensis Shurly 1960, M. jaliscana subsp. zacate-

casensis (Shurly) D. R. Hunt 1997

Mammillaria fuscohamata Backeberg 1962

Mammillaria kleiniorum Appenzeller 1986

Plants branching basally and forming clumps. Stems globose
to short cylindrical, bright green, 5-6 cm (2-2.4 in) in di-
ameter. Tubercles tapered cylindrical, rounded apically, oc-
casionally with latex, axils naked. Central spines 5—14, red-

dish brown with dark tips, 7-9 mm (0.3-0.4 in) long, lower
one hooked. Radial spines 30-40 or more, straight, white, to
5 mm long. Flowers delicately fragrant, pink, to 20 mm (0.8
in) in diameter. Fruits bluntly club shaped, white to dull
pinkish red, to 8 mm (0.3 in) long. Seeds brownish black,
finely pitted. Distribution: Jalisco, Michoacan, and Zacatecas,
Mexico. Mammillaria jaliscana appears to be closely related
to M. mercadensis.

Mammillaria johnstonii (Britton & Rose) Orcutt 1926
CREAM PINCUSHION

Neomammillaria johnstonii Britton & Rose 1923

Plants usually solitary but occasionally clustering basally.
Stems globose to short cylindrical, dull bluish gray-green,
15-20 cm (5.9-7.9 in) high. Tubercles four-angled, with
latex, axils naked. Central spines 2, rarely 4-6, bluish brown,
straight, one erect, others diverging, 10-25 mm (0.4-1 in)
long. Radial spines 10-14, stiff, needle-like, white with brown

Mammillaria jaliscana

Mammillaria hutchisoniana subsp. louisae Mammillaria insularis



Mammillaria kraehenbuehlii 425

tips, 6-9 mm (0.2-0.4 in) long. Flowers white to pale pink to
cream, with pink to brownish midveins, to 20 mm (0.8 in) in
diameter. Fruits globose, swollen, scarlet. Seeds brown. Dis-
tribution: San Carlos Bay, Sonora, Mexico.

Mammillaria karwinskiana Martius 1832
ROYAL CROSS

Mammillaria praelii Muehlenpfordt 1846

Mammillaria multiseta Ehrenberg 1849

Mammillaria collinsii (Britton & Rose) Orcutt 1926, M. karwinskiana

subsp.collinsii (Britton & Rose) D. R. Hunt 1997

Mammillaria confusa (Britton & Rose) Orcutt 1926

Mammillaria strobilina Tiegel 1933

Mammillaria nejapensis R. T. Craig 1948, M. karwinskiana subsp.
nejapensis (R. T. Craig) D. R. Hunt 1997

Mammillaria neomystax Backeberg 1952

Mammillaria ebenacantha Shurly ex Backeberg 1961, not validly pub-

lished

Mammillaria jozef-bergeri Wojnowski & Prajer 1969

Mammillaria beiselii Diers 1979, M. karwinskiana subsp. beiselii
(Diers) D. R. Hunt 1997

Mammillaria nagliana Reppenhagen 1987

Mammillaria tropica Reppenhagen 1987

Plants solitary, sometimes branching dichotomously or bas-
ally. Stems globose to short cylindrical, blue-green to dark
green, 7-10 cm (2.8-3.9 in) high and in diameter. Tubercles
firm, pyramidal, with latex, axils bristly. Central spine 0-1,
awl-like, white or yellowish, with dark tip, to 55 mm (2.2 in)
long. Radial spines 3-8, awl-like, straight to slightly curved,
reddish, becoming chalky white with age, 4-30 mm (to 1.2
in) long, upper and lower ones longest. Flowers funnelform,
white with purplish midveins, to 25 mm (1 in) long and 15
mm (0.6 in) in diameter. Fruits bright red. Seeds brown. Dis-
tribution: Oaxaca, Morelos, Puebla, Chiapas, Colima, and
Michoacan, Mexico.

Four subspecies of Mammillaria karwinskiana are recog-
nized. Subspecies karwinskiana typically has no central spines
and usually 6 radials; it occurs in Oaxaca, Morelos, Micho-
acan, and Puebla. Subspecies beiselii has a single central spine
and 5-8 radials; it occurs along the Colima-Michoacan bor-
der near the coast. Subspecies collinsii also has a single central
spine and 7 radials; it occurs near Tehuantepec, Oaxaca, and
in Chiapas. Subspecies nejapensis has no central spine and
only 3-5 radials; it occurs northwest of Nejapa, Oaxaca.

Mammillaria klissingiana Boedeker 1927
Mammillaria brauneana Boedeker 1933

Plants solitary to sometimes branching. Stems globose to
short cylindrical, rounded apically, to 16 cm (6.3 in) high
and 9 cm (3.5 in) in diameter. Tubercles firm, rounded py-

ramidal to conical, with latex, axils with many white bristles
to 10 mm (0.4 in) long. Central spines 2-4, awl-like, white
with darker tips, to 2 mm long. Radial spines 30-35, spread-
ing, straight, white, to 5 mm long. Flowers pink, to 10 mm
(0.4 in) long and 8 mm (0.3 in) in diameter. Fruits club
shaped, 5-6 mm (0.2 in) long. Seeds brown. Distribution:
Tamaulipas, Nuevo Leon, and San Luis Potosi, Mexico.

Mammillaria kraehenbuehlii (Krainz) Krainz 1971
Pseudomammillaria kraehenbuehlii Krainz 1971

Plants forming low, dense clusters. Stems globose at first,
later cylindrical, soft, 3-12 cm (1.2-4.7 in) high, to 3.5 cm
(1.4 in) in diameter. Tubercles attenuate to conical, without
latex, axils naked. Central spine one, sometimes absent,
brown-tipped, 5-10 mm (0.2-0.4 in) long. Radial spines
18-24, very thin, chalky white with brown tips, curving and
interlacing, 3-8 mm (to 0.3 in) long. Flowers lilac-carmine,
to 18 mm (0.7 in) long. Fruits dark carmine. Seeds black.
Distribution: Oaxaca, Mexico.

Mammillaria johnstonii

Mammillaria klissingiana
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Mammillaria lasiacantha Engelmann 1856
GOLF-BALL PINCUSHION, LACE-SPINE CACTUS

Chilita lasiacantha (Engelmann) Orcutt 1926, Ebnerella lasiacantha

(Engelmann) Buxbaum 1951

Mammillaria lasiacantha [var.] denudata Engelmann 1859, Chilita de-

nudata (Engelmann) Orcutt 1926, M. denudata (Engelmann) A.

Berger 1929, Ebnerella denudata (Engelmann) Buxbaum 1951

Mammillaria lengdobleriana Boedeker 1936, Chilita lengdobleriana

(Boedeker) Buxbaum 1954

Mammillaria neobertrandiana Backeberg 1952

Mammillaria wohlschlageri Reppenhagen 1987

Mammillaria egregia Backeberg ex H. Rogozinski & Appenzeller 1989,

M. lasiacantha subsp. egregia (Backeberg ex H. Rogozinski & Ap-

penzeller) D. R. Hunt 1998

Mammillaria lasiacantha subsp. hyalina D. R. Hunt 1997

Plants usually solitary, occasionally clustering. Stems small,
globose to ovoid, occasionally short cylindrical, gray-green,
1.5-2.5 cm (0.6-1 in) in diameter. Tubercles cylindrical, with-
out latex, axils naked. Central spines absent. Radial spines
26-80 in several series, white to pinkish cream, sometimes
felted, 3-5 mm long. Flowers white with reddish midveins, to

Mammillaria lasiacantha subsp. lasiacantha

Mammillaria laui subsp. laui

brownish, to 13 mm (0.5 in) long and in diameter. Fruits ovate
to club shaped, scarlet, 12-20 mm (0.5-0.8 in) long. Seeds
black. Distribution: Arizona, west Texas, and New Mexico,
and Coahuila, Chihuahua, Durango, and Zacatecas, Mexico.

Three subspecies of Mammillaria lasiacantha are recog-
nized. Subspecies lasiacantha has 40-80 chalky white spines
that lie close to the body; it occurs widely throughout the
range of the species. Subspecies egregia may become some-
what cylindrical with age, has about 50 spines, and tends to
have brownish flowers; it occurs in Chihuahua and Durango.
Subspecies hyalina has only 26-36 spines; it occurs in Zaca-
tecas.

Mammillaria laui D. R. Hunt 1979
Mammillaria laui f. dasyacantha D. R. Hunt 1979; M. dasyacantha

(D. R. Hunt) Reppenhagen 1990, not validly published; M. laui

subsp. dasyacantha (D. R. Hunt) D. R. Hunt 1997

Mammillaria laui f. subducta D. R. Hunt 1979, M. subducta (D. R. Hunt)

Reppenhagen 1987, M. laui subsp.subducta (D. R. Hunt) D. R.

Hunt 1997

Plants forming clusters. Stems depressed globose to globose
or short oblong, to 6 cm (2.4 in) high and 4.5 cm (1.8 in) in
diameter, densely covered by spines. Tubercles cylindrical,
axils naked or with sparse wool. Central spines absent or
many, intergrading with the radials. Radial spines 35-60 or
more, in several series, hairlike, white, 6-9 mm (0.2-0.4 in)
long. Flowers carmine, to 15 mm (0.6 in) long and 12 mm
(0.5 in) in diameter. Fruits cylindrical to club shaped, white
or pale pink, to 10 mm (0.4 in) long. Distribution: Tamauli-
pas, Mexico.

Three subspecies of Mammillaria laui are recognized.
Subspecies laui lacks distinct central spines but the radials are
stiff; it occurs at moderate elevations between Ciudad Victo-
ria and Jaumave. Subspecies dasyacantha has numerous, very
slender central spines, all spines soft and flexible; it occurs at
much higher elevations. Subspecies subducta has as many as
12 distinct, somewhat stout, white to yellowish central spines
7-10 mm (0.3-0.4 in) long; it occurs at lower elevations.

Mammillaria lenta K. Brandegee 1904
Chilita lenta (K. Brandegee) Orcutt 1926

Plants branching basally to form flat-topped clusters. Stems
globose to flattened globose, bright green to yellow-green,
3-5 cm (1.2-2 in) in diameter, 1-2 cm (0.4-0.8 in) high. Tu-
bercles slender conical, somewhat firm, without latex, axils
with short, persistent wool and some bristles. Central spines
absent. Radial spines 30-40, dense, fine, white to slightly yel-
low, 3-7 mm (to 0.3 in) long. Flowers white with pink or
purplish midveins, to 20 mm (0.8 in) long and 25 mm (1 in)
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in diameter. Fruits club shaped, red, to 10 mm (0.4 in) long.
Seeds black. Distribution: Coahila, Mexico.

Mammillaria limonensis Reppenhagen 1985
Mammillaria fittkaui subsp. limonensis (Reppenhagen) J. M. Luthy 1995

Plants branching basally to form decumbent clumps. Stems
globose to short cylindrical, gray-green, 4-12 cm (1.6-4.7
in) high, 3-5 cm (1.2-2 in) in diameter. Tubercles slightly
tapered cylindrical, stubby, flattened apically; without latex,
axils with as many as 14 bristles to 15mm (0.6 in) long. Cen-
tral spines 5-8, brown to blackish, with yellowish bases, 9-18
mm (0.4-0.7 in) long, lower one hooked. Radial spines
15-20, straight, white, to 6 mm (0.2 in) long. Flowers short
funnelform, pink, to 12 mm (0.5 in) in diameter. Fruits club
shaped, shiny scarlet red, 8-20 mm (0.3-0.8 in) long. Seeds
brownish black, coarsely pitted. Distribution: Jalisco, Mexico.

Mammillaria lindsayi R. T. Craig 1940

Plants solitary at first, later forming clumps to 1 m (3.3 ft)
wide. Stems globose, gray green, to 15 cm (5.9 in) high and in
diameter. Tubercles conical to quadrangular, keeled, with
latex, axils with dense white wool and as many as eight white,
twisted bristles. Central spines 2-4, straight, golden brown to
reddish, 4-12 mm (to 0.5 in) long, lowermost one longest.
Radial spines 10-14, white with tan to golden yellow bases,
2-8 mm (to 0.3 in) long, upper ones shortest. Flowers light
greenish yellow with orange-yellow midveins, 15—20 mm
(0.6-0.8 in) long, to 10 mm (0.4 in) in diameter. Fruits club
shaped to cylindrical, scarlet, to 20 mm (0.8 in) long. Seeds
brown. Distribution: Chihuahua and Sinaloa, Mexico.

Mammillaria lloydii (Britton & Rose) Orcutt 1926
Neomammillaria lloydii Britton & Rose 1923

Plants solitary. Stems flattened globose to cylindrical, dark
green, to 10 cm (3.9 in) high, 6-15 cm (2.4-5.9 in) in diam-
eter. Tubercles closely set, firm, four-angled, with latex, axils
slightly woolly. Central spines absent. Radial spines 3-4, as-
cending, glabrous, upper ones red to brown, lower ones
white, 2-5 mm long. Flowers white with red midveins, 12-15
mm (0.5-0.6 in) in diameter. Fruits club shaped, dark red, to
8 mm (0.3 in) long. Seeds brown. Distribution: Zacatecas
and San Luis Potosi, Mexico.

Mammillaria longiflora (Britton & Rose) A. Berger 1929
Neomammillaria longiflora Britton & Rose 1923, Chilita longiflora (Brit-

ton & Rose) Orcutt 1926, Krainzia longiflora (Britton & Rose) Backe-
berg 1938, Phellosperma longiflora (Britton & Rose) Buxbaum 1951

Mammillaria stampferi Reppenhagen 1979, M. longiflora subsp.
stampferi (Reppenhagen) D. R. Hunt 1997

Plants usually solitary, occasionally clustering. Stems globose
to short cylindrical, dark green, 8-9 cm (3.1-3.5 in) in di-
ameter. Tubercles cylindrical, without latex, axils naked.
Central spines 4, sometimes absent, reddish brown to yel-
lowish white, one hooked and to 30 mm (1.2 in) long, others
10-13 mm (0.4-0.5 in) long. Radial spines about 30, pale
yellow to white, 10-13 mm (0.4-0.5 in) long. Flowers bell
shaped to funnelform, pale to deep purplish pink to rose
pink, 25-40 mm (1-1.6 in) long, 20-30 mm (0.8-1.2 in) in
diameter; ovary sunken in stem. Fruits small, remaining
sunken in the stem. Seeds black. Distribution: Chihuahua
and Durango, Mexico.

Two subspecies of Mammillaria longiflora are recognized.
Subspecies longiflora usually has 4 central spines and pale
to deep purplish pink flowers; it occurs in the Sierra de
Cacaria, Durango. Subspecies stampferi differs from sub-
species longiflora in having no central spine or short cen-
trals to 12 mm (0.5 in) long and uniformly colored rose pink
flowers; it occurs in Durango and Chihuahua, particularly
near El Salto.

Mammillaria lenta

Mammillaria lindsayi, photograph by Bill Weightman
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Mammillaria longimamma A. P. de Candolle 1828
FINGER CACTUS, NIPPLE CACTUS, PINEAPPLE CACTUS

Dolichothele longimamma (A. P. de Candolle) Britton & Rose 1923

Mammillaria uberiformis Zuccarini ex Pfeiffer 1837, Dolichothele uberi-

formis (Zuccarini ex Pfeiffer) Britton & Rose 1923, M. longimamma

subsp. uberiformis (Zuccarini ex Pfeiffer) Krainz 1974

Plants usually solitary but later branching basally to form
small clumps. Roots somewhat tuberous. Stems globose,
glossy green, 8-15 cm (3.1-5.9 in) high and in diameter. Tu-
bercles long, widely separated, flabby, cylindrical, elliptical
in cross section, without latex, axils sparsely woolly. Central
spine usually one, sometimes 2-3, sometimes absent, whitish
with dark tips, to 25 mm (1 in) long. Radial spines 8-10,
spreading, awl-like, straight or weakly curved, white to pale
brown, 12-20 mm (0.5-0.8 in) long. Flowers funnelform,
canary yellow, 40-60 mm (1.6-2.4 in) long and in diame-
ter. Fruits globose to ovoid, yellowish, 10-12 mm (0.4-0.5
in) long. Seeds brown. Distribution: Hidalgo and Queretaro,
Mexico.

Mammillaria longimamma, also illustrated on page 24;

photograph by Bill Weightman

Mammillaria luethyi

Mammillaria luethyi G. S. Hinton 1996

Plants solitary or branching into several stems, mostly be-
neath the ground. Roots succulent, tapering. Stems flattened
globose to globose, dark green, to 1.5 cm (0.6 in) in diame-
ter. Tubercles dense, erect, slender, cylindrical, axils bristly.
Central spines absent. Radial spines as many as 80, white, in
several series, erect to radiating, forming a dense, flattened
cluster to 2 mm in diameter. Flowers light magenta, to 20
mm (0.8 in) long and in diameter. Fruits sunken in the stem,
globose, yellowish green to reddish green, 4-5 mm in diam-
eter. Seeds black. Distribution: northern Coahuila, Mexico.

Mammillaria magallanii c. Schmoll ex R. I Craig 1945
Ebnerella magallanii (C. Schmoll ex R. T. Craig) Buxbaum 1951, Chilita

magallanii (C. Schmoll ex R. T. Craig) Buxbaum 1954, Mammillaria

lasiacantha subsp. magallanii (C. Schmoll ex R. T. Craig) D. R. Hunt

1997

Plants usually solitary. Stems globose to club shaped, green, to
6 cm (2.4 in) high and 4.5 cm (1.8 in) in diameter. Tubercles
cylindrical, without latex, axils with scant wool. Central spine
usually absent, sometimes one, straight, curved or hooked,
orange-tan with brown tips, to 3 mm long. Radial spines
70-75, interlacing, chalky white with orange-tan bases, 2-5
mm long. Flowers cream colored with pink to brownish mid-
veins, to 10 mm (0.4 in) long and in diameter. Fruits red.
Seeds black. Distribution: Coahuila and Durango, Mexico.

Mammillaria magnifica Buchenau 1967

Plants forming clumps. Stems cylindrical, to 40 cm (16 in)
high, 7-9 cm (2.8-3.5 in) in diameter. Tubercles pyramidal
or conical, with latex, axils with white wool and bristles. Cen-
tral spines 4-5, sometimes as many as 8, lowermost one
hooked and to 55 mm (2.2 in) long, others shorter, strong,
needle-like, yellowish brown to brown. Radial spines 18-24,
straight, glassy white or yellowish, 3-8 mm (to 0.3 in) long.
Flowers purplish red, to 20 mm (0.8 in) long, 11-12 mm
(0.4-0.5 in) in diameter. Fruits club shaped, pink with green
tips, 5-22 mm (0.2-0.9 in) long. Seeds brown. Distribution:
Puebla and Morelos, Mexico.

Mammillaria magnimamma Haworth 1824
MEXICAN PINCUSHION

Mammillaria macracantha A. P. de Candolle 1828

Mammillaria zuccariniana Martius 1832, Chilita zuccariniana (Martius)

Orcutt 1926

Mammillaria centricirrha Lemaire 1839

Mammillaria bucareliensis R. T. Craig 1945

Mammillaria vagaspina R. T. Craig 1945

Mammillaria priessnitzii Reppenhagen 1987
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Mammillaria saxicola Reppenhagen 1987

Mammillaria vallensis Reppenhagen 1987

Mammillaria rioverdensis Reppenhagen 1988

Plants solitary at first, later branching basally to form large
clumps barely rising above ground level. Stems flattened glo-
bose to globose, gray-green to dark blue-green, 10-12 cm
(3.9-4.7 in) in diameter. Tubercles firm, four-sided but not
sharply angled, with latex, axils with dense white wool, es-
pecially when young. Central spines usually absent. Radial
spines 2-5, sometimes more, extremely variable, unequal,
awl shaped, whitish to yellowish, with dark tips, 15-45 mm
(0.6-1.8 in) long, lower one curving downward. Flowers
dirty cream colored with reddish midveins, to deep purplish
pink, 20-25 mm (0.8-1 in) long and in diameter. Fruits club
shaped, dark purplish red, to 20 mm (0.8 in) long. Seeds
brown. Distribution: widespread throughout central Mex-
ico in Hidalgo, Guerrero, Mexico, Aguascalientes, Zacatecas,
Queretaro, Guanajuato, Tamaulipas, Nuevo Leon, and San
Luis Potosi. The variable Mammillaria magnimamma has
received many names.

Mammillaria mainiae K. Brandegee 1900
COUNTERCLOCKWISE PINCUSHION, HORNED-TOAD CACTUS

Chilita mainiae (K. Brandegee) Orcutt 1926, Ebnerella mainiae

(K. Brandegee) Buxbaum 1951

Plants solitary to branching freely basally. Stems globose to
ovoid, bright green, sometimes reddish in axils, 6-7 cm (2.4-
2.8 in) high, 10-12 cm (3.9-4.7 in) in diameter. Tubercles
cylindrical, becoming conical, somewhat incurved, without
latex, axils naked. Central spines 1—2, hooked, stout, brown
or yellow, with dark tips, to 15 mm (0.6 in) long. Radial
spines 8-15, yellow, becoming white, with dark tips, slender,
needle-like, to 12 mm (0.5 in) long. Flowers pinkish white
with prominent purplish pink midveins, 10-20 mm (0.4-
0.8 in) long and in diameter. Fruits small, globose to ovoid,
bright red, remaining beneath the spines. Seeds black. Dis-
tribution: Arizona, and Sonora and Sinaloa, Mexico.

Mammillaria mammillaris (Linnaeus) Karsten 1882
Cactus mammillaris Linnaeus 1753

Mammillaria simplex Haworth 1812, illegitimate name

Mammillaria pseudosimplex Haage & Backeberg 1961, not validly pub-

lished

Plants solitary or forming clumps. Stems globose to short
cylindrical, light to dark green, shiny, to 20 cm (7.9 in) in di-
ameter. Tubercles conical, with latex, axils with scant wool.
Central spines 3-5, reddish brown, with dark tips, later gray,
7-8 mm (0.3 in) long, uppermost longest. Radial spines 10-
16, reddish brown, becoming gray with age, 5-8 mm (0.2-

0.3 in) long. Flowers funnelform, creamy white, 10-12 mm
(0.4-0.5 in) long. Fruits club shaped, red, 10-20 mm (0.4-
0.8 in) long. Seeds small, brown, rough. Distribution: Lesser
Antilles, Trinidad, Tobago, Curacao and neighboring islands
of the Netherlands Antilles, and Venezuela.

Mammillaria marcosii W. A. Fitz Maurice, B. Fitz Maurice &
Glass 1997

Plants forming irregular clumps. Stems globose to short
cylindrical, to 5 cm (2 in) in diameter. Tubercles soft, cylin-
drical, with round tips, without latex, axils with wool and as
many as 15 crinkly bristles to 15 mm (0.6 in) long. Central
spines 7-14, mostly radiating, ascending, needle-like, white
to yellow to reddish brown to brown, 10-20 mm (0.4-0.8
in) long, one descending and variably hooked, all others
straight. Radial spines 16-25, radiating, needle-like, straight,
white, 4-12 mm (to 0.5 in) long. Flowers yellowish white
with pinkish tint, to 15 mm (0.6 in) long and 10 mm (0.4 in)
in diameter. Fruits obovate to cylindrical, red, 6-13 mm

Mammillaria magnimamma

Mammillaria mammillaris, photograph by Keith Grantham
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(0.2-0.5 in) long, not rising above the spines. Seeds brown-
ish black. Distribution: Guanajuato, Mexico.

Mammillaria marksiana Krainz 1948

Plants solitary at first, later forming clumps. Stems flattened
globose, light or yellowish green, 6-15 cm (2.4-5.9 in) high,
5-12 cm (2-4.7 in) in diameter. Tubercles pyramidal, weakly
four-sided, axils woolly, sometimes densely so in the flower-
ing zones. Spines difficult to distinguish as centrals and radi-
als, variable in number, 4-21, thin, needle-like, golden yellow
to brown, 5-8 mm (0.2-0.3 in) long. Flowers bright greenish
yellow, to 15 mm (0.6 in) long and in diameter. Fruits club
shaped, dark purplish red, to 20 mm (0.8 in) long. Seeds
small, brown. Distribution: Durango and Sinaloa, Mexico.

Mammillaria mathildae Glass & R. Foster 1971
Mammillaria fittkaui subsp. mathildae (Glass and R. Foster) J. M. Luthy

1995

Plants forming clusters. Roots fibrous. Stems globose to flat-
tened globose, 5-6 cm (2-2.4 in) high, to 5 cm (2 in) in di-
ameter. Tubercles cylindrical or elongate rhomboid; some

Mammillaria marcosii

axils with bristles. Central spines 4-5, slightly pubescent, red-
dish brown, 6-10 mm (0.2-0.4 in) long, one hooked, others
straight. Radial spines 9-11, hairlike, white, slightly pubes-
cent, 5-14 mm (0.2-0.6 in) long. Flowers pinkish white, to 20
mm (0.8 in) long. Fruits scarlet, 6-7 mm (0.2-0.3 in) long.
Seeds brownish black. Distribution: Queretaro, Mexico.

Mammillaria matudae Bravo 1956
Mammillaria matudae var. serpentiformis Fittkau 1971

Mammillaria compacticaulis Reppenhagen 1987

Plants solitary to clustering basally. Stems elongate cylindri-
cal, 10-20 cm (3.9-7.9 in) or more high, to 3 cm (1.2 in) in
diameter. Tubercles conical, with dilute latex, axils naked.
Central spine one, pointing upward, white, becoming brown-
ish with age, needle-like, slightly flattened, to 5 mm long. Ra-
dial spines 18-20, translucent white with yellowish bases, 2-
3 mm long, lower ones longest. Flowers funnelform, light
reddish purple, to 12 mm (0.5 in) long. Fruits red with green
tint, to 12 mm (0.5 in) long. Seeds light brown. Distribution:
Mexico, Mexico.

Mammillaria mazatlanensis K. Schumann ex Gurke 1901
Chilita mazatlanensis (K. Schumann ex Gurke) Orcutt 1926, Ebnerella

mazatlanensis (K. Schumann ex Gurke) Buxbaum 1951

Neomammillaria occidentalis Britton & Rose 1923, Chilita occidentalis

(Britton & Rose) Orcutt 1926, Mammillaria occidentalis (Britton &

Rose) Boedeker 1933, Ebnerella occidentalis (Britton & Rose) Bux-

baum 1951

Neomammillaria patonii Bravo 1931, Mammillaria patonii (Bravo)

Backeberg 1931, M. mazatlanensis subsp.patonii (Bravo) D. R.

Hunt 1998

Plants commonly forming clumps. Stems cylindrical, 12-15
cm (4.7-5.9 in) high, 4-5 cm (1.6-2 in) in diameter. Tuber-
cles short, conical, without latex, axils naked or with one or
two short bristles. Central spines 1-4, usually straight but

Mammillaria marksiana Mammillaria mathildae



Mammillaria mercadensis 431

sometimes hooked, reddish brown, upper ones in the same
plane as the radials, to 15 mm (0.6 in) long. Radial spines
12-18, slender, white, needle-like, 5-10 mm (0.2-0.4 in)
long. Flowers tubular, intensely carmine red to reddish pur-
ple to pink to purple, 30-40 mm (1.2-1.6 in) long. Fruits
club shaped, brown, becoming reddish yellow, to 20 mm (0.8
in) long. Seeds black. Distribution: Colima, Sinaloa, Sonora,
Jalisco, Michoacan, and Nayarit, Mexico.

Two subspecies of Mammillaria mazatlanensis are recog-
nized. Subspecies mazatlanensis has 1—3 central spines, 12-18
radials, and pink to carmine red to reddish purple flowers; it
occurs throughout the range of the species. Subspecies pa-
tonii has 4 central spines, 13-15 radials, and purple flowers;
it occurs on the Tres Marias Islands off the coast of Nayarit.

Mammillaria melaleuca Salm-Dyck 1850
Dolichothele melaleuca (Salm-Dyck) Boedeker 1933

Plants usually solitary, sometimes clustering with age. Stems
globose, dark green, 6-7 cm (2.4-2.8 in) in diameter. Tuber-
cles thick, ovate obtuse, robust, without latex, axils naked.
Central spine usually one, purplish brown, slender, rigid. Ra-
dial spines 8-9, radiating, nearly straight, upper 4 a little
longer, brown, lower ones white. Flowers yellow, to 30 mm
(1.2 in) long. Fruits greenish to brownish. Seeds blackish
brown. Distribution: Tamaulipas, Mexico.

Mammillaria melanocentra Poselger 1855
Mammillaria rubrograndis Reppenhagen & A. B. Lau 1979, M.

melanocentra subsp. rubrograndis (Reppenhagen & A. B. Lau)
D.R. Hunt 1997

Mammillaria linaresensis R. Wolf & F. Wolf 1990, M. melanocentra

subsp.linaresensis (R. Wolf & F. Wolf) D. R. Hunt 1997

Plants solitary. Stems depressed globose, glaucous green, to
16 cm (6.3 in) high, 10-12 cm (3.9-4.7 in) in diameter. Tu-
bercles firm, large, pyramidal, strongly four-angled, keeled,
with latex, axils woolly at first, later naked. Central spine one,
stout, awl shaped, black, usually ascending, to 25 mm (1 in)
or more long. Radial spines 4-13, stout, unequal, white to
black when young, later light gray, 6-22 mm (0.2—0.9 in)
long, lowermost ones longest. Flowers whitish, bright deep
pink, or bright carmine, to 20 mm (0.8 in) long and in di-
ameter. Fruits club shaped, pink to scarlet, to 30 mm (1.2 in)
long. Seeds brown. Distribution: Coahuila, Durango, Nuevo
Leon, and Tamaulipas, Mexico.

Three subspecies of Mammillaria melanocentra are rec-
ognized. Subspecies melanocentra has 7-9 black to gray ra-
dial spines and bright, deep pink flowers; it occurs in Coa-
huila, Durango, and Nuevo Leon. Subspecies linaresensis has
4-6 white radial spines and whitish flowers; it occurs near

Linares, Nuevo Leon. Subspecies rubrograndis has 11-13 yel-
lowish brown radial spines and bright carmine flowers; it oc-
curs in Tamaulipas and Nuevo Leon.

Mammillaria mercadensis Patoni 1910
Neomammillaria mercadensis (Patoni) Britton & Rose 1923, Chilita

mercadensis (Patoni) Orcutt 1926, Ebnerella mercadensis (Patoni)

Buxbaum 1951

Mammillaria rettigiana Boedeker 1930, Ebnerella rettigiana

(Boedeker) Buxbaum 1951, Chilita rettigiana (Boedeker) Buxbaum

1954

Mammillaria posseltiana Boedeker 1932, Ebnerella posseltiana

(Boedeker) Buxbaum 1951, Chilita posseltiana (Boedeker) Bux-

baum 1954

Mammillaria
mazatlanensis subsp.
mazatlanensis

Mammillaria melanocentra subsp. melanocentra
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Mammillaria sinistrohamata Boedeker 1932, Ebnerella sinistrohamata

(Boedeker) Buxbaum 1951, Chilita sinistrohamata (Boedeker) Bux-

baum 1954

Mammillaria flavihamata Backeberg 1962, not validly published

Mammillaria pennispinosa var. nazasensis Glass & R. Foster 1975, M.

nazasensis (Glass & R. Foster) Reppenhagen 1987, M. pennispinosa

subsp. nazasensis (Glass & R. Foster) D. R. Hunt 1997

Mammillaria berkiana A. B. Lau 1986

Plants solitary and clustering. Stems flattened globose to glo-
bose, olive green to dark green, to 8 cm (3.1 in) in diameter.
Tubercles conical to short cylindrical, with latex often pres-
ent at flowering time, axils without bristles, sparsely woolly.
Central spines 1-7, awl shaped, yellow to deep red to reddish
brown, with lighter bases, to 14mm (0.6 in) long, with one, oc-
casionally two, hooked. Radial spines 13-35, white to yellow,
variably finely pubescent, 6-9 mm (0.2-0.4 in) long. Flowers
variable, bell shaped, more deep set, very pale magenta to ma-
genta, 10-20 mm (0.4-0.8 in) long and in diameter. Fruits

Mammillaria mercadensis

Mammillaria
microhelia

usually club shaped, reddish green. Seeds brownish black,
finely pitted. Distribution: Durango, Jalisco, Guanajuato, and
Zacatecas, Mexico. Mammillaria mercadensis represents the
main western phase of Mammillaria series Stylothelae. The
Fitz Maurices (pers. comm.) believe there is insufficient char-
acter differentiation to recognize infraspecific taxa.

Mammillaria meyranii Bravo 1956

Plants commonly forming clumps basally. Stems cylindri-
cal, to 55 cm (22 in) high, 4-5 cm (1.6-2 in) in diameter. Tu-
bercles conical and slightly four-angled basally, with dilute
latex, axils sparsely woolly at first, later naked. Central spines
2, pointing upward and downward, needle-like, straight,
brown with yellowish tips, later gray, to 10 mm (0.4 in) long.
Radial spines 17-19, straight, brown with lighter tips, later
gray, 3-6 mm (to 0.2 in) long. Flowers narrowly funnelform,
purple, to 18 mm (0.7 in) long. Fruits club shaped, light pur-
plish pink with greenish tint, to 20 mm (0.8 in) long. Seeds
brown. Distribution: Michoacan and Mexico, Mexico.

Mammillaria microhelia Werdermann 1930
Leptocladodia microhelia (Werdermann) Buxbaum 1960

Mammillaria microheliopsis Werdermann 1931, Leptocladodia micro-

heliopsis (Werdermann) Buxbaum 1960

Mammillaria droegeana Hildmann ex Reppenhagen 1987, not validly

published

Plants sometimes solitary but usually forming clumps. Stems
cylindrical, medium green, to 15 cm (5.9 in) or more high, 3-
5 cm (1.2-2 in) in diameter. Tubercles blunt conical, rounded
apically, keeled, without latex, axils slightly woolly, later
naked. Central spines 1-4, sometimes absent, occasionally
as many as 8, stout, needle-like, straight or curved, reddish
brown to yellowish brown, to 11 mm (0.4 in) long. Radial
spines 30-50, radiating, straight or slightly curved backward,
white to yellowish, 4-6 mm (0.2 in) long. Flowers whitish
cream to reddish pink to purple, to 15 mm (0.6 in) long and
in diameter. Fruits white, pale green, or pale pink. Seeds
brown. Distribution: Queretaro, Mexico.

Mammillaria miegiana W. H. Earle 1972

Plants solitary, appearing white. Stems globose to short
cylindrical, to 16 cm (6.3 in) high and 10 cm (3.9 in) in di-
ameter. Tubercles four-angled, axils woolly at first, later
naked. Central spines 2, upper ascending, lower erect, brown,
7-8 mm (0.3 in) long. Radial spines 10-11, grayish white,
straight or slightly curved, 8-9 mm (0.3-0.4 in) long. Flow-
ers reddish pink with scarlet midveins, to 20 mm (0.8 in)
long and 25 mm (1 in) in diameter. Fruits club shaped,



cherry red, to 25 mm (1 in) long. Seeds reddish brown. Dis-
tribution: Sonora, Mexico.

Mammillaria mieheana Tiegel 1933
Plants strongly clustering. Stems cylindrical, to 15 cm (5.9
in) high and 5 cm (2 in) in diameter. Tubercles short ovoid,
without latex, axils with white wool, at least above. Central
spines 3-6, nearly straight, yellow to brown, to 15 mm (0.6
in) long. Radial spines 18-20, pale yellow to white, 8-15 mm
(0.3-0.6 in) long. Flowers yellow, to 15 mm (0.6 in) long and
in diameter. Fruits club shaped or ovate, whitish, translu-
cent, to 15 mm (0.6 in) long. Seeds golden brown. Distribu-
tion: Queretaro, Mexico.

Mammillaria moelleriana Boedeker 1924
Ebnerella moelleriana (Boedeker) Buxbaum 1951, Chilita moelleriana

(Boedeker) Buxbaum 1954

Mammillaria cowperae Shurly 1959

Plants solitary. Stems flattened globose to short cylindrical,
glossy green, to 11 cm (4.3 in) high and 10 cm (3.9 in) in di-
ameter. Tubercles firm, cylindrical to ovoid, without latex,
axils woolly at first, later naked. Central spines 8-10, honey
yellow to dark reddish brown, with yellow bases, 20-30 mm
(0.8-1.2 in) long, lower 2-4 hooked, upper ones shorter and
straight. Radial spines 35-50, white with yellow bases, needle-
like, 7-9 mm (0.3-0.4 in) long. Flowers white to yellow with
pink midveins to clear pink with darker midveins, to 20 mm
(0.8 in) long and in diameter. Fruits club shaped, greenish
white, to 15 mm (0.6 in) long. Seeds black. Distribution: Du-
rango and Zacatecas, Mexico.

Mammillaria morganiana Tiegel 1933
Plants solitary at first, later branching dichotomously and
forming clumps. Stems globose to short cylindrical, de-
pressed apically, bright blue-green, to 8 cm (3.1 in) in diam-
eter. Tubercles pyramidal, with latex, axils with fine hairs to
20 mm (0.8 in) long. Central spines 4-5, straight, needle-
like, white with brown tips, to 10 mm (0.4 in) long. Radial
spines 40-50, white, fine, needle- to hairlike, twisting and in-
terlacing, to 12 mm (0.5 in) long. Flowers cream to pink, with
deep pink midveins, to 15 mm (0.6 in) long and in diameter.
Fruits red. Seeds brown. Distribution: Guanajuato, Mexico.

Mammillaria muehlenpfordtii Forster 1847
Mammillaria celsiana Lemaire 1839, rejected name

Mammillaria neopotosina R. T. Craig 1945

Plants usually solitary, sometimes branching dichotomously.
Stems globose, massive, blue-green to gray-green, 12-15 cm
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(4.7-5.9 in) in diameter. Tubercles conical, without latex,
axils with white bristles. Central spines 4, rarely 2-6, point-
ing outward, brownish yellow, becoming gray with brown
tips, extremely variable in length, 2-40 mm (to 1.6 in), low-
ermost longest. Radial spines 30-50, glassy white or yellow-
ish, bristle-like, radiating, nearly covering the body, to 4 mm
long. Flowers carmine red, 10-15 mm (0.4-0.6 in) long.
Fruits red. Seeds brown. Distribution: Queretaro, Guanaju-
ato, and San Luis Potosi, Mexico.

Mammillaria multidigitata Radley ex G. E. Lindsay 1947

Plants freely clustering to form large clumps of more than
100 stems. Stems cylindrical, green, 5-20 cm (2-7.9 in) high,
2-5 cm (0.8-2 in) in diameter. Tubercles obtuse, without
latex, axils with some wool. Central spines usually 4, straight,
sometimes one hooked, needle-like, white with brown tips,
to 8 mm (0.3 in) long. Radial spines 15-25, spreading, white,
6-8 mm (0.2-0.3 in) long. Flowers white to cream, to 15 mm
(0.6 in) long. Fruits club shaped, red, to 15 mm (0.6 in) long.
Seeds brown. Distribution: San Pedro Nolasco Island, Gulf of
California, Mexico.

Mammillaria mystax Martius 1832
Mammillaria crispiseta R.T. Craig 1945

Mammillaria casoi Bravo 1954

Mammillaria huajuapensis Bravo 1954

Mammillaria mixtecensis Bravo 1954
Mammillaria atroflorens Backeberg 1962, not validly published

Mammillaria erythra Reppenhagen 1987

Plants solitary. Stems globose to cylindrical, dark gray-green,
to 15 cm (5.9 in) high, 7-10 cm (2.8-3.9 in) in diameter. Tu-
bercles firm, pyramidal, four- to six-angled, keeled, with
latex, axils with bristles. Central spines 3-4, sometimes one,
variable in number and color, stout, twisted, interwoven,

Mammillaria muehlenpfordtii
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purplish with dark brown tips, one or more centrally placed
and to 70 mm (2.8 in) long, others 20-70 mm (0.8-2.8 in)
long. Radial spines 3-10, spreading, white, 4-8 mm (to 0.3
in) long. Flowers rose purple with brownish midveins, to 25
mm (1 in) long and in diameter. Fruits club shaped, red,
20-25 mm (0.8-1 in) long. Seeds brown. Distribution: wide-
spread in central Mexico, centering in Puebla and adjacent
states.

Mammillaria napina J. A. Purpus 1912

Plants solitary, rarely clustering, low growing. Roots tuber-
ous. Stems semiglobose to globose, to 5 cm (2 in) high and in
diameter. Tubercles conical, without latex, axils somewhat
woolly or naked. Central spine usually absent, rarely one. Ra-
dial spines 10—12, slightly curved, glassy white with yellow
bases, 8-10 mm (0.3-0.4 in) long. Flowers bell shaped, pale
carmine or pink, with distinctive whitish throats, to 40 mm
(1.6 in) long and in diameter. Fruits embedded in the plant
body, colorless. Seeds black. Distribution: Puebla, Mexico.

Mammillaria mystax

Mammillaria napina, photograph by Bill Weightman

Mammillaria neopalmeri R. T. Craig 1945

Plants usually forming clusters. Stems elongate globose, gray-
green, to 9 cm (3.5 in) high and 5 cm (2 in) in diameter. Tu-
bercles blunt conical, four-sided basally, without latex, axils
with white wool and short twisted bristles. Central spines
3-5, straight or occasionally hooked, brownish with dark
tips, 6-8 mm (0.2-0.3 in) long. Radial spines 25-30, slen-
der, needle-like, white, 5-6 mm (0.2 in) long. Flowers pale
greenish white to light cream, sometimes with pinkish tint, to
10 mm (0.4 in) long and in diameter. Fruits club shaped,
scarlet, to 13 mm (0.5 in) long. Seeds black. Distribution: San
Benito and Guadalupe Islands, Baja California, Mexico.

Mammillaria nivosa Link ex Pfeiffer 1837
?Mammillaria flavescens Haworth 1819

Plants solitary or clustering. Stems globose to short cylin-
drical, dark green to bronze, 8-10 cm (3.1-3.9 in) in diame-
ter. Tubercles obtusely conical, laterally compressed, with
latex, axils densely woolly. Central spine usually one, similar
to radials. Radial spines 6-13, bright yellow to dark brown, to
20 mm (0.8 in) long. Flowers yellow, 15-20 mm (0.6-0.8 in)
long and in diameter. Fruits club shaped, red. Seeds brown.
Distribution: Caribbean.

Mammillaria nunezii (Britton & Rose) Orcutt 1926
Neomammillaria nunezii Britton & Rose 1923, Ebnerella nunezii (Brit-

ton & Rose) Buxbaum 1951

Neomammillaria solisii Britton & Rose 1923, Mammillaria solisii (Brit-

ton & Rose) Boedeker 1933, Ebnerella solisii (Britton & Rose) Bux-

baum 1951

Mammillaria bella Backeberg 1941, M. nunezii subsp. bella (Backe-
berg)D.R. Hunt 1997

Mammillaria wuthenauiana Backeberg 1942

Mammillaria hubertmulleri Reppenhagen 1987

Mammillaria silvatica Reppenhagen 1987

Mammillaria supraflumen Reppenhagen 1987

Plants usually solitary, occasionally forming offsets. Stems
globose to cylindrical, gray-green, to 15 cm (5.9 in) high, 6-9
cm (2.4-3.5 in) in diameter. Tubercles conical to bluntly
four-angled, without latex, axils with bristles. Central spines
2-9, all straight or one hooked, brown with blackish tips or
white with reddish tips, 10-15 mm (0.4-0.6 in) long. Radial
spines 10-30, stiff, slender, white, 5-7 mm (0.2-0.3 in) long.
Flowers funnelform, carmine to magenta, to 15 mm (0.6 in)
in diameter. Fruits club shaped, greenish white tinged with
pink, to 25 mm (1 in) long. Seeds brown. Distribution: Guer-
rero, Morelos, Jalisco, and Michoacan, Mexico.

Two subspecies of Mammillaria nunezii are recognized.
Subspecies nunezii has 2—9 brown central spines, one some-



times hooked, as many as 30 radials, and magenta flowers; it
occurs throughout the range of the species. Subspecies bella
has 4-6 red-tipped white central spines, occasionally hooked,
no more than 20 radials, and carmine flowers; it occurs only
in Guerrero.

Mammillaria orcuttii Boedeker 1930
Mammillaria phantasma Sotomayor, Arredando & Martinez 1999

Plants usually solitary. Stems globose to short club shaped,
glossy blue-green. Tubercles short conical, rounded apically,
with latex, axils strongly woolly. Spines 4-5, all centrals,
blackish brown, 8-20 mm (0.3-0.8 in) long. Radials some-
times present as 6-8 short hairlike spines. Flowers bright car-
mine with darker midveins, to 12 mm (0.5 in) in diameter.
Fruits red. Seeds brown. Distribution: San Luis Potosi, Mex-
ico, though originally stated as Puebla.

Mammillaria oteroi Glass & R. Foster 1975

Plants profusely clustering with offsets readily detaching.
Stems globose, pale green, 2-3 cm (0.8-1.2 in) high, 3-4 cm
(1.2-1.6 in) in diameter. Tubercles slender, flabby, cylindri-
cal, axils with wool and a few bristles. Central spine one,
strongly hooked, erect, reddish brown with whitish base, to
11 mm (0.4 in) long. Radial spines 12-14, white with brown
tips, 6-8 mm (0.2-0.3 in) long. Flowers white with brown-
ish red midveins, 15-16 mm (0.6 in) long, 7-8 mm (0.3 in) in
diameter. Fruits globose, bright red, 7-8 mm (0.3 in) in di-
ameter. Seeds black. Distribution: Oaxaca, Mexico.

Mammillaria parkinsonii Ehrenberg 1840
OWL'S EYE, OWL'S-EYE PINCUSHION
Mammillaria auriareolis Tiegel 1933
Mammillaria rosensis R. I Craig 1945
Mammillaria neocrucigera Backeberg 1961
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Plants solitary at first, later branching dichotomously. Stems
depressed globose to cylindrical, blue-green, to 15 cm (5.9
in) high, 10-15 cm (3.9-5.9 in) in diameter. Tubercles pyra-
midal, with latex, axils with wool and bristles. Central spines
2-5, usually curved slightly downward, stiff, whitish with
dark tips, upper ones 6-8 mm (0.2-0.3 in) long, lower ones
to 38 mm (1.5 in) long. Radial spines 30 or more, fine, white,
slightly curved, 4-6 mm (0.2 in) long. Flowers pale yellow
with red midveins, 12-15 mm (0.5-0.6 in) long and in di-
ameter. Fruits club shaped, reddish orange, to 10 mm (0.4
in) long. Seeds brown. Distribution: Queretaro, Mexico.

Mammillaria pectinifera F. A. c. Weber 1898
CONCHILINQUE

Pelecyphora pectinata Stein 1885, Solisia pectinata (Stein) Britton &

Rose 1923

Plants solitary. Stems globose to short cylindrical, 1-3 cm
(0.4-1.2 in) in diameter. Tubercles cylindrical, with latex,
axils naked. Areoles long, narrow. Central spines absent. Ra-
dial spines 20-40, pectinate, flattened against the body, white,
1.5-2 mm long. Flowers white to pale pink with darker mid-
veins, 20-30 mm (0.8—1.2 in) long and in diameter. Fruits
red, small, barely protruding above the spines. Seeds black.
Distribution: Puebla, Mexico. Mammillaria pectinifera is
listed in Appendix I of CITES. Though sometimes called pey-
ote, there is little evidence for the ceremonial use or psy-
choactive properties of the cactus.

Mammillaria peninsularis (Britton & Rose) Orcutt 1926
Neomammillaria peninsularis Britton & Rose 1923

Plants solitary or forming clumps, barely rising above ground
level. Stems flattened globose, blue-green, to 10 cm (3.9 in) in
diameter. Tubercles erect, pointed, four-angled, with latex,
axils with long white wool at first, later naked. Central spines

Mammillaria parkinsonii Mammillaria pectinifera
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usually absent. Radial spines 4-8, one nearly central in loca-
tion, nearly erect, stiff, light brown with darker tips, to 6 mm
(0.2 in) long. Flowers pale yellow or greenish, to 15 mm (0.6
in) long and in diameter. Fruits red. Seeds brown. Distribu-
tion: southern tip of the peninsula, Baja California Sur,
Mexico.

Mammillaria pennispinosa Krainz 1948
Phellosperma pennispinosa (Krainz) Buxbaum 1951

Plants solitary, eventually forming clusters. Taproots thick.
Stems globose, 3-4 cm (1.2-1.6 in) high and in diameter. Tu-
bercles flabby, cylindrical, without latex, axils woolly at first,
later naked. Central spines 1-3, pubescent, brownish red with
yellow bases, 10-12 mm (0.4-0.5 in) long, one hooked. Ra-
dial spines 16-20, slender, straight, plumose, grayish white to
yellow to orange to reddish, 5-8 mm (0.2-0.3 in) long. Flow-
ers white with pink midveins, to 15 mm (0.6 in) long and in

Mammillaria perbella

Mammillaria
perezdelarosae,

photograph by
BillWeightman

diameter. Fruits red, 15-20 mm (0.6-0.8 in) long. Seeds
black, with a strophiole-like structure much larger than the
seed. Distribution: Coahuila and Durango, Mexico.

Mammillaria perbella Hildmann ex K. Schumann 1898
Mammillaria cadereytensis R. T. Craig 1945

Mammillaria infernillensis R. T. Craig 1945

Mammillaria queretarica R. T. Craig 1945

Mammillaria avila-camachoi Shurly 1961, not validly published

Plants solitary at first, later forming clusters by abundant di-
chotomous branching. Stems depressed globose, glaucous
green, to 6 cm (2.4 in) in diameter. Tubercles small, conical,
without latex, axils with white wool and bristles. Central
spines 1-2, usually 2, sometimes absent, stout, reddish white,
becoming whitish, 1—6 mm (to 0.2 in) long, upper one long-
est. Radial spines 14-18, bristle-like, white, the longest with
black tips, 1.5-3 mm long. Flowers carmine to deep pink, to
10 mm (0.4 in) long and in diameter. Fruits red, small. Seeds
brown. Distribution: Guanajuato, Hidalgo, and Queretaro,
Mexico.

Mammillaria perezdelarosae Bravo &Scheinvar 1985
Mammillaria bombyclna subsp. perezdelarosae (Bravo and Scheinvar)

D.R. Hunt 1997

Plants solitary or forming clusters with the stem covered by
spines. Stems depressed globose to short cylindrical, bright
dark green, to 7.5 cm (3 in) high and 4.5 cm (1.8 in) in di-
ameter. Tubercles conical with rounded tips, usually with-
out latex, axils with bristles. Central spines 1-2, ascending,
dark red, 11-14 mm (0.4-0.6 in) long, lowermost one hooked.
Radial spines 30-60, pectinately arranged, needle- to hair-
like, white with yellowish bases, 2-3.5 mm long. Flowers
greenish white to cream, to 20 mm (0.8 in) long. Fruits red.
Seeds brownish black. Distribution: Jalisco and Aguascali-
entes, Mexico.

Mammillaria petrophila K.Brandegee 1904
Mammillaria arida Rose ex Quehl 1913, M. petrophila subsp. arida

(Rose ex Quehl) D. R. Hunt 1998

Neomammillaria marshalliana H. E. Gates 1933, Mammillaria marshal-

liana (H. E. Gates) Boedeker 1936

Neomammillaria baxteriana H. E. Gates 1934, Mammillaria baxteriana

(H. E. Gates) Boedeker ex Backeberg & F. M. Knuth 1935, M. petro-

phila subsp. baxteriana (H. E. Gates) D. R. Hunt 1998

Neomammillaria pacifica H. E. Gates 1934, Mammillaria pacifica

(H.E. Gates) Boedeker 1936

Mammillaria gatesii M. E.Jones 1937

Plants solitary, later clustering randomly. Stems depressed
globose to short cylindrical, gray-green, to 15 cm (5.9 in)



high and in diameter. Tubercles short, angled, conical, with
latex, axils with dense wool. Central spines 1-7, dark brown,
to 20 mm (0.8 in) long. Radial spines 8-10, slender, stiff, nee-
dle-like, brown with dark tips, 10-15 mm (0.4-0.6 in) long.
Flowers bright greenish yellow with dark midveins, yellow, or
pale yellow, to 20 mm (0.8 in) long and in diameter. Fruits
red. Seeds brown. Distribution: Baja California Sur, Mexico.

Three subspecies of Mammillaria petrophila are recog-
nized. Subspecies petrophila has 1—2 central spines and
bright greenish yellow flowers; it occurs in the Sierra de la
Laguna and Sierra Francisquito area near the cape. Sub-
species arida has 4-7 fine, needle-like central spines and
cream to pale yellow flowers; it apparently occurs near La
Paz. Subspecies baxteriana usually has a single central spine
and yellow flowers; it occurs southeast of La Paz.

Mammillaria petterssonii Hildmann 1886
Mammillaria obscura Hildmann 1891-1892
Mammillaria pilensis Shurly ex Eggli 1985

Mammillaria apozolensis Reppenhagen 1987

Mammillaria huiguerensis Reppenhagen 1987

Plants usually solitary. Stems globose, dull light green, to 12
cm (4.7 in) in diameter. Tubercles large, three-angled, with
latex, axils woolly. Central spines 6-7, orange-brown, with
age becoming whitish with dark tips, 10-20 mm (0.4-0.8
in) long, lowermost much longer. Radial spines 10 or more,
stiff, straight, white, 2-10 mm (to 0.4 in) long, uppermost
shorter and weaker. Flowers pinkish red to white, with red-
dish midveins, to 25 mm (1 in) long and in diameter. Fruits
purplish pink. Seeds brown. Distribution: Guanajuato and
Queretaro, Mexico.

Mammillaria phitauiana (E. M. Baxter) Backeberg 1931
Neomammillaria phitauiana E. M. Baxter 1931, Ebnerella phitauiana

(E. M. Baxter) Buxbaum 1951, Chilita phitauiana (E. M. Baxter) Bux-

baum 1954

?Mammillaria verhaertiana Boedeker 1912, ?Chilita verhaertiana

(Boedeker) Orcutt 1926, ?Ebnerella verhaertiana (Boedeker) Bux-
baum 1951

Plants forming clusters from basal branches. Stems cylindri-
cal, gray-green, to 25 cm (9.8 in) high, 3-6 cm (1.2-2.4 in) in
diameter. Tubercles conical, four-sided basally, keeled, with-
out latex, axils with about 20 bristles. Central spines 4,
straight, white with dark tips, 4-6 mm (0.2 in) long, one
hooked in young plants. Radial spines 24, white, bristle-like,
4-12 mm (to 0.5 in) long, lower longest. Flowers white,
12-15 mm (0.5-0.6 in) long and in diameter. Fruits globose
to club shaped, red, to 10 mm (0.4 in) long. Seeds black. Dis-
tribution: Baja California Sur, Mexico.
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picta Meinshausen 1858
Mammillaria viereckii Boedeker 1927, Ebnerella viereckii (Boedeker)

Buxbaum 1951, Chilita viereckii (Boedeker) Buxbaum 1954, M.

picta subsp. viereckii (Boedeker) D. R. Hunt 1997

Mammillaria schieliana Schick 1949, Chilita schieliana (Schick) Bux-

baum 1954

Mammillaria aurisaeta Backeberg 1962, not validly published

Plants solitary. Roots tuberous. Stems globose to obovoid,
dark green, 4-5 cm (1.6-2 in) high and in diameter. Tuber-
cles cylindrical, without latex, axils with a few twisted hairlike
bristles. Central spines 1-2 (not distinguishable in subspecies
viereckii), erect, straight, brownish, to 10 mm (0.4 in) long.

. Radial spines 10-20, pubescent, yellow basally, white with
dark tips or amber yellow, to 10 mm (0.4 in) long, lower 4
very long, slender, and white. Flowers wide funnelform,
greenish white, to 9 mm (0.4 in) long and 11 mm (0.4 in) in
diameter. Fruits elongated, red. Seeds black. Distribution:
San Luis Potosi, Tamaulipas and Nuevo Leon, Mexico.

Two subspecies of Mammillaria picta are recognized. Sub-
species picta typically has 1-2 central spines that can be dis-
tinguished from the 10-14 radials. Subspecies viereckii has
12-20 amber yellow, bristle-like spines not readily distin-
guishable as centrals and radials.

Mammillaria pilispina ]. A. Purpus 1912
Neolloydia pilispina (J. A. Purpus) Britton & Rose 1923, Chilita pilispina

(J. A. Purpus) Buxbaum 1954

Mammillaria sanluisensis Shurly 1949, Chilita sanluisensis (Shurly)

Buxbaum 1954

Mammillaria subtilis Backeberg 1950

Mammillaria rayonensis Reppenhagen 1991

Plants forming clumps. Stems semiglobose, to 4 cm (1.6 in)
in diameter. Tubercles cylindrical, without latex, axils with
wool and a few hairlike bristles. Central spines 7, erect,
straight, with 6 subradial spines at the top and on the sides of

Mammillaria petterssonii
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the areoles, white, yellow basally, with dark tips, pubescent,
6-7 mm (0.2-0.3 in) long. Radial spines several, very fine,
pubescent, hairlike, white, in a ring behind the other spines.
Flowers creamy white, sometimes with pinkish midveins,
15-20 mm (0.6-0.8 in) long and in diameter. Fruits reddish
orange. Seeds black. Distribution: Coahuila, Nuevo Leon,
Tamaulipas, and San Luis Potosi, Mexico.

Mammillaria plumosa F. A. c. Weber 1898
FEATHER CACTUS

Chilita plumosa (F. A. C. Weber) Orcutt 1926, Ebnerella plumosa

(F. A. C. Weber) Buxbaum 1951

Plants forming low, dense mounds to 40 cm (16 in) wide.
Stems globose, light green, 6-7 cm (2.4-2.8 in) high and in
diameter. Tubercles very soft, cylindrical, without latex, axils
woolly. Central spines absent. Radial spines about 40,
plumose, white, 3-7 mm (to 0.3 in) long. Flowers white, to 15
mm (0.6 in) long. Fruits club shaped, deep purplish rose, to
15 mm (0.6 in) long. Seeds blackish brown to black. Distrib-
ution: Coahuila and Nuevo Leon, Mexico. Mammillaria
plumosa is listed in Appendix I of CITES.

Mammillaria polyedra Martius 1832

Plants solitary at first, later forming clumps. Stems globose to
short cylindrical, deep green, to 30 cm (12 in) high, 10-12 cm
(3.9—4.7 in) in diameter. Tubercles pyramidal, six- or seven-
sided, with latex, axils with wool and bristles. Central spines
absent. Radial spines 4-6, straight, brownish yellow with pur-
plish tips, 6-25 mm (0.2-1 in) long, upper ones longest and
strongest. Flowers pink, to 25 mm (1 in) long. Fruits wide,
club shaped, red. Seeds brown. Distribution: Oaxaca, Mexico.

Mammillaria polythele Martius 1832
Mammillaria tetracantha Pfeiffer 1837

Mammillaria obconella Scheidweiler 1839, M. polythele subsp.ob-

conella (Scheidweiler) D. R. Hunt 1997

Mammillaria kewensis Salm-Dyck 1850

Mammillaria hidalgensis J. A. Purpus 1907

Mammillaria durispina Boedeker 1928, M. polythele subsp.

durispina (Boedeker) D. R. Hunt 1997

Neomammillaria hoffmanniana Tiegel 1934, Mammillaria hoffmanni-

ana (Tiegel) Bravo 1937

Mammillaria ingens Backeberg 1942

Mammillaria kelleriana Schmoll ex R. T. Craig 1945

Mammillaria neophaeacantha Fritz Schwarz ex Backeberg 1949

Mammillaria subdurispina Backeberg 1949

Mammillaria xochipilli Reppenhagen 1987

Plants solitary. Stems cylindrical, usually erect but sometimes
sprawling, blue green, to 60 cm (24 in) high, 5-15 cm (2-5.9

in) in diameter. Tubercles prominent, globular conical, with
latex, axils woolly. Central spines absent. Radial spines some-
times 2 at first and pointing up and down, later 3-4 or more,
or 3-8 of varying lengths, pale to dark brown, sometimes
reddish brown, to 25 mm (1 in) long. Flowers rose to pinkish
purple, to 10 mm (0.4 in) long. Fruits club shaped, red. Seeds
dark brown. Distribution: Hidalgo, Guanajuato, and Quere-
taro, Mexico.

Three subspecies of Mammillaria polythele are recog-
nized. Subspecies polythele has stems typically 8-10 cm (3.1-
3.9 in) in diameter and only 2 spines at first, later 3-4; it oc-
curs in Hidalgo, Guanajuato, and Queretaro. Subspecies dur-
ispina has stems usually 5-6 cm (2-2.4 in) in diameter and
6-8 radiating spines that vary in length to 15 mm (0.6 in); it
occurs in Guanajuato and Queretaro. Subspecies obconella
has stems that may be as much as 15 cm (5.9 in) in diameter
and 4 unequal spines arranged like a cross; it occurs in the
Barranca de Venados and near Metzquititlan, Hidalgo.

Mammillaria pottsii Scheer ex Salm-Dyck 1850
RATTAIL CACTUS

Chilita potts/7 (Scheer ex Salm-Dyck) Orcutt 1926

Mammillaria leona Poselger 1853

Plants branching basally and along the stems. Stems cylin-
drical, blue green, to 20 cm (7.9 in) high, 2.5-3 cm (1-1.2 in)
in diameter. Tubercles conical, without latex, axils somewhat
woolly. Central spines usually 7, rigid, swollen basally, spread-
ing, curved, brown to bluish black, 4-12 mm (to 0.5 in) long,
upper one stout, recurved to erect. Radial spines 30-45, slen-
der, interlacing, white, straight, 3-5 mm long. Flowers not
opening widely, brownish red, 10-15 mm (0.4-0.6 in) long
and in diameter. Fruits red. Seeds black to blackish brown.
Distribution: Texas and throughout northern Mexico in
Coahuila, Chihuahua, Durango, and Zacatecas.

Mammillaria polythele subsp. polythele
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Mammillaria prolifera (P. Miller) Haworth 1812
Cactus proliferus P. Miller 1768, Chilita prolifera (P. Miller) Orcutt 1926,

Ebnerella prolifera (P. Miller) Buxbaum 1951
Cactus glomeratus Lamarck 1783, Mammillaria glomerata (Lamarck)

A.P. de Candolle 1828
Mammillaria multiceps Salm-Dyck 1850, Chilita multiceps (Salm-

Dyck) Orcutt 1926, Ebnerella multiceps (Salm-Dyck) Buxbaum 1951
Mammillaria pusilla [var.] texana Engelmann 1858, M. prolifera subsp.

texana (Engelmann) D. R. Hunt 1997
Mammillaria pusilla [var.] haitiensis K. Schumann ex Gurke 1903, M.

prolifera subsp.haitiensis (K. Schumann ex Gurke) D. R. Hunt
1997

Mammillaria prolifera var. arachnoidea D. R. Hunt 1978, M. prolifera
subsp.arachnoidea (D. R. Hunt) D. R. Hunt 1997

Plants commonly branching to form large clusters. Stems
globose to cylindrical to club shaped, dark green, to 9 cm
(3.5 in) high, 4-7 cm (1.6-2.8 in) in diameter. Tubercles
cylindrical to conical, soft, without latex, axils naked or with
several long fine white hairs. Central spines 5-12, slender,
needle-like, straight, pubescent, white to yellow to reddish,
with darker tips, 4-9 mm (to 0.4 in) long. Radial spines 25-
40, often intergrading with the centrals, straight or twisted,
white to yellow to brown, bristle- to hairlike, 3-12 mm (to 0.5
in) long. Flowers cream or pinkish yellow, 10-18 mm (0.4-
0.7 in) long. Fruits club shaped to cylindrical, red, to 20 mm
(0.8 in) long. Seeds black. Distribution: occurring very wide-
ly, from Texas south and east through northern and eastern
Mexico, into the Caribbean.

Four subspecies of Mammillaria prolifera are recognized.
Subspecies prolifera has stems 6-7 cm (2.4-2.8 in) in diam-
eter and yellow spines; it occurs throughout much of the Ca-
ribbean. Subspecies arachnoidea has slender, fine central
spines and quite narrow funnelform flowers; it occurs in Ta-
maulipas and Hidalgo. Subspecies haitiensis has stems to 7
cm (2.8 in) in diameter and more spines, giving it a more
whitish appearance; it occurs only on Hispaniola. Subspecies
texana has white and brown spines; it occurs in Texas and
northeastern Mexico in Coahuila, Tamaulipas, Nuevo Leon,
and San Luis Potosi.

Mammillaria rekoi (Britton & Rose) Vaupel 1925
Neomammillaria rekoi Britton & Rose 1923, Ebnerella rekoi (Britton &

Rose) Buxbaum 1951
Mammillaria pseudorekoi Boedeker 1933
Mammillaria rekoiana R. T. Craig 1945
Mammillaria mitlensis Bravo 1956
Mammillaria rekoi var. aureispina A. B. Lau 1983, M. aureispina (A. B.

Lau) Reppenhagen 1987, M. rekoi subsp. aureispina (A. B. Lau)
D.R. Hunt 1997

Mammillaria rekoi var. leptacantha A. B. Lau 1983, M. leptacantha
(A. B. Lau) Reppenhagen 1987, M. rekoi subsp. leptacantha
(A. B. Lau) D.R. Hunt 1997

Mammillaria krasuckae Reppenhagen 1987
Mammillaria pullihamata Reppenhagen 1987
Mammillaria sanjuanensis Reppenhagen 1987
Mammillaria albrechtiana Wohlschlager 1989

Plants usually solitary but sometimes forming clumps. Stems
globose to short cylindrical, green, to 15 cm (5.9 in) high, 5-
6 cm (2-2.4 in) in diameter. Tubercles conical to cylindrical,
axils sometimes with latex. Central spines 4-7, much stouter
than the radials, brown, hooked or sometimes straight, 10-
15 mm (0.4-0.6 in) long. Radial spines 20-30, fine, needle-
like, white to golden yellow, 4-6 mm (0.2 in) long. Flowers

Mammillaria pottsii Mammillaria prolifera subsp. haitiensis, photograph by Bill Weightman
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deep purple pink to pink with darker midveins, to 15 mm
(0.6 in) long. Fruits red. Seeds brown. Distribution: Oaxaca,
Mexico.

Three subspecies of Mammillaria rekoi are recognized.
Subspecies rekoi is almost always solitary, has only 4 central
spines, the lower one hooked, and about 20 white radials; it
occurs fairly widely in Oaxaca. Subspecies aureispina is usu-
ally solitary but sometimes has several stems, may reach 15
cm (5.9 in) in height, and has 5-7 straight central spines and
20-23 golden yellow radials; it occurs north of Quiotepec
and Yolox, Oaxaca. Subspecies leptacantha often forms
clumps of as many as seven stems and has 4-6 curved and
hooked central spines and 27-30 radials; it occurs between
Mitla and Najapa, Oaxaca.

Mammillaria rhodantha Link & Otto 1829
RAINBOW PINCUSHION

Mammillaria aureiceps Lemaire 1838, M. rhodantha subsp. aurei-

ceps (Lemaire) D. R. Hunt 1997

Cactus pringlei). M. Coulter 1894, Mammillaria pringlei (J. M. Coulter)

K. Brandegee 1900, M. rhodantha subsp.pringlei (L M. Coulter)

D.R. Hunt 1997

Mammillaria rhodantha var. droegeana K. Schumann 1898, M. droege-

ana (K. Schumann) Borg 1937

Mammillaria calacantha Tiegel 1933

Mammillaria fera-rubra R. T. Craig 1945, M. rhodantha subsp./era-

rubra (R. T. Craig) D. R. Hunt 1997

Mammillaria parensis R. T. Craig 1945

Mammillaria mollendorffiana Shurly 1948, M. rhodantha subsp. mol-

lendorffiana (Shurly) D. R. Hunt 1997

Mammillaria bonavitii Reppenhagen 1987

Mammillaria verticealba Reppenhagen 1987

Mammillaria rhodantha subsp. mccartenii D. R. Hunt 1997

Plants usually solitary, occasionally branching dichotomous-
ly or producing offsets. Stems globose to short cylindrical,

dark dull-green, to 30 cm (12 in) high, 7-10 cm (2.8-3.9 in)
in diameter. Tubercles obtuse conical to cylindrical, without
latex, axils woolly at first and with a few bristles. Central
spines 4-7, straight or slightly curved, red to reddish brown,
shiny, 10-15 mm (0.4-0.6 in) long. Radial spines 13-28,
long, thin, white to yellowish to golden, 6-10 mm (0.2-0.4
in) long. Flowers deep purplish pink, to 20 mm (0.8 in) long
and 16 mm (0.6 in) in diameter. Fruits cylindrical to club
shaped, greenish to pale pinkish purple, 15-25 mm (0.6-1
in) long. Seeds orange-brown. Distribution: widely occur-
ring from the eastern part of the valley of Mexico into More-
los, Queretaro, Michoacan, Zacatecas, Mexico, Jalisco, and
Hidalgo.

Six subspecies of Mammillaria rhodantha are recognized.
Subspecies rhodantha has 17-24 glassy white radial spines; it
occurs on the east and north sides of the valley of Mexico as
well as in Hidalgo, Michoacan, Queretaro, and Guanajuato.
Subspecies aureiceps has about 25 golden yellow radial
spines; it occurs just north of Mexico City on the Cerro de
Chiquihuite, and in Guanajuato and Queretaro. Subspecies
fera-rubra has 15-18 radial spines and smaller flowers; it oc-
curs in Queretaro, Michoacan, and Zacatecas. Subspecies
mccartenii has 13-15 radial spines; it occurs in Michoacan
and Zacatecas. Subspecies mollendorffiana has 24-28 radial
spines and also has small flowers; it occurs in northwest Hi-
dalgo. Subspecies pringlei has 18-22 yellow radial spines; it
occurs in Mexico, Jalisco, Guanajuato, and Queretaro.

Mammillaria roseoalba Boedeker 1929

Plants solitary. Stems depressed globose, to 6 cm (2.4 in)
high, 8-10 cm (3.1-3.9 in) in diameter. Tubercles distinctly
angled, keeled, with latex, axils densely woolly. Central spines
absent. Radial spines 4-5, rarely 6, slightly curved, unequal,
needle-like, whitish with pink bases, to 8 mm (0.3 in) long.

Mammillaria rekoi subsp. leptacantha, photograph by Bill Weightman Mammillaria rhodantha subsp. mccartenii



Flowers whitish, to 30 mm (1.2 in) long and in diameter.
Fruits club shaped, red, to 15 mm (0.6 in) long. Seeds brown.
Distribution: Tamaulipas, Coahuila, Nuevo Leon, and San
Luis Potosi, Mexico.

Mammillaria saboae Glass 1966
Mammillaria goldii Glass & R. Foster 1968, M. saboae subsp.goldii

(Glass & R. Foster) D. R. Hunt 1997

Mammillaria haudeana A. B. Lau & Wagner 1978, M. saboae subsp.
haudeana (A. B. Lau & Wagner) D. R. Hunt 1997

Plants solitary or forming clumps. Roots fleshy. Stems ovoid,
green, 1-4 cm (0.4-1.6 in) high, 1-2 cm (0.4-0.8 in) in diam-
eter. Tubercles small, rounded, smooth, without latex, axils
naked. Central spine absent, rarely one, straight, to 2 mm
long. Radial spines 17-45, slender, glassy white, yellow basally,
slightly curved, to 2 mm long. Flowers funnelform, pink, to
65 mm (2.6 in) long and in diameter. Fruits sunken in the
stem. Seeds black. Distribution: Chihuahua and Sonora,
Mexico.

Three subspecies of Mammillaria saboae are recognized.
Subspecies saboae readily forms small clumps, has 17-25
spines, and flowers to 40 mm (1.6 in) long and in diameter;
it occurs in southwestern Chihuahua. Subspecies goldii usu-
ally remains solitary and has 34-45 spines; it occurs near Na-
cozari, Sonora. Subspecies haudeana is somewhat larger,
forming clumps and often reaching 4 cm (1.6 in) in height,
has 18-27 spines, and flowers to 65 mm (2.6 in) in diameter;
it occurs near Yecora, Sonora.

Mammillaria sanchez-mejoradae R. Gonzalez G. 1992

Plants solitary. Stems flattened globose to globose, bright
green, to 3 cm (1.2 in) high, 1-3 cm (0.4-1.2 in) in diameter.
Tubercles conical, without latex, axils naked. Central spines
absent. Radial spines 30-40, pectinate, hairlike, rigid, white,

Mammillaria saboae, photograph by Bill Weightman
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flattened against the tubercles, 1.5-2 mm long. Flowers bell
shaped, whitish rose, to 16 mm (0.6 in) long and 20 mm (0.8
in) in diameter. Fruits globose, completely embedded in the
plant, 3-8 mm (to 0.3 in) in diameter. Seeds black. Distribu-
tion: Nuevo Leon, Mexico.

Mammillaria sartorii J. A. Purpus 1911
Neomammillaria tenampensis Britton & Rose 1923, Mammillaria

tenampensis (Britton & Rose) A. Berger 1929

Plants forming clusters. Stems globose to somewhat elon-
gate but usually flat-topped, dark glaucous green, to 10 cm
(3.9 in) high, 8-12 cm (3.1-4.7 in) in diameter. Tubercles
closely set, pyramidal, strongly four-angled basally, with la-
tex, axils with dense white to yellow wool and sparse to nu-
merous bristles. Central spines 2-10, extremely variable,
some subcentral, brownish white with brown tips, 1-8 mm
(to 0.3 in) long. Radial spines as many as 12, sometimes ab-
sent, white, bristle-like, 1-2 mm long. Flowers pale carmine
with darker midveins, to 20 mm (0.8 in) long and in diame-
ter. Fruits red, to 15 mm (0.6 in) long. Seeds very small,
brown. Distribution: Veracruz, Mexico.

Mammillaria schiedeana Ehrenberg 1838
Chilita schiedeana (Ehrenberg) Orcutt 1926, Ebnerella schiedeana

(Ehrenberg) Buxbaum 1951

Mammillaria dumetorum J. A. Purpus 1912, Ebnerella dumetorum

(J. A. Purpus) Buxbaum 1951, M. schiedeana subsp.dumetorum

(J. A. Purpus) D.R. Hunt 1997

Mammillaria giselae Martinez-Avalos & Glass 1997, M. schiedeana

subsp.giselae(Martinez-Avalos & Glass) J. M. Luthy 1998

Plants usually clustering. Stems flattened globose, dark
green, 5-10 cm (2-3.9 in) high, 5-6 cm (2-2.4 in) in diam-
eter. Tubercles cylindrical, tapering toward the tips, without
latex, axils with white woolly hairs protruding above the tu-
bercles or absent. Central spines absent. Radial spines very
numerous, in several series, pubescent, white with yellowish
bases, 2-5 mm long, tips hairlike. Flowers white, to 8 mm
(0.3 in) long. Fruits bright carmine red. Seeds black. Distri-
bution: Tamaulipas, Hidalgo, Queretaro, and San Luis Po-
tosi, Mexico.

Three subspecies of Mammillaria schiedeana are recog-
nized. Subspecies schiedeana has as many as 120 fine radial
spines; it occurs in Hidalgo and Queretaro. Subspecies dume-
torum has fewer than 50 spines that are more rigid than those
of subspecies schiedeana; it occurs in San Luis Potosi and
Queretaro. Subspecies giselae has 16-21 very fine, flexible
spines but no bristles or hairs in the axils; it occurs in Ta-
maulipas.
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Mammillaria schumannii Hildmann 1891
Bartschella schumannii (Hildmann) Britton & Rose 1923

Plants commonly forming clumps. Stems globose, usually
gray-green, sometimes with violet tint, 2-4 cm (0.8-1.6 in)
high and in diameter. Tubercles short, thick, four-angled
basally, without latex, axils slightly woolly at first, later naked.
Central spine usually one, sometimes 2-4, stout, pure white
to dark brown, 10-15 mm (0.4-0.6 in) long, one usually
hooked. Radial spines 9-15, thin, needle-like, white with
dark tips, 6-12 mm (0.2-0.5 in) long. Flowers rose pink, 30-
40 mm (1.2-1.6 in) in diameter; floral tubes short. Fruits
nearly dry, scarlet, breaking off just above the base, 15-20
mm (0.6-0.8 in) long. Seeds black. Distribution: Baja Cali-
fornia Sur, Mexico.

Mammillaria schwarzii Shurly 1949

Plants forming clusters. Stems globose, to 3 cm (1.2 in) high
and 3.5 cm (1.4 in) in diameter. Tubercles cylindrical, with-
out latex, axils with as many as 12 white thin bristles to 5 mm

Mammillaria schumannii

long. Central spines 8-9, white with darker tips, 5-6 mm
(0.2 in) long, one erect and either straight or hooked, others
surrounding it. Radial spines 35-40, hairlike, shiny white.
Flowers white with red midveins, to 15 mm (0.6 in) long and
12 mm (0.5 in) in diameter. Fruits red. Seeds black. Distrib-
ution: Guanajuato, Mexico.

Mammillaria scrippsiana (Britton & Rose) Orcutt 1926
Neomammillaria scrippsiana Britton & Rose 1923

Mammillaria pseudoscrippsiana Backeberg 1952

Plants solitary, sometimes clustering. Stems globose to short
cylindrical, blue-green, to 10 cm (3.9 in) high and in diame-
ter. Tubercles firm, nearly oval, with latex, axils very woolly.
Central spines usually 2, brown, slightly divergent, 5-10 mm
(0.2-0.4 in) long. Radial spines 8-10, slender, bristle-like,
pink with reddish tips, to 7 mm (0.3 in) long. Flowers wide
funnelform, pinkish yellow to deep purplish pink, to 10 mm
(0.4 in) long and in diameter. Fruits club shaped, whitish
pink to red. Seeds brown. Distribution: Jalisco, Nayarit, Du-
rango, and Zacatecas, Mexico.

Mammillaria sempervivi A. P. de Candolle 1828

Plants solitary at first, later forming clumps and not rising
much above ground level. Taproots large. Stems flattened
globose to depressed globose, dull gray-green, 7-10 cm (2.8-
3.9 in) in diameter. Tubercles pyramidal, firm, with latex,
axils woolly. Central spines 2-3, short, stout, reddish brown
to black, becoming gray with age, to 4 mm long. Radial spines
usually on young stems only, 2-6, white, bristle-like, to 3 mm
long. Flowers funnelform, barely rising above the tubercles,
dingy white to pale yellow, to 10 mm (0.4 in) long and in di-
ameter. Fruits club shaped, red, to 10 mm (0.4 in) long. Seeds
brown. Distribution: Hidalgo, San Luis Potosi, Nuevo Leon,
Guanajuato, and Queretaro, Mexico.

Mammillaria scrippsiana Mammillaria sempervivi
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Mammillaria senilis Salm-Dyck 1850
Cochemiea senilis (Salm-Dyck) Orcutt 1922, Mamillopsis senilis

(Salm-Dyck) Britton & Rose 1923

Mammillaria senilis var. diguetii F. A. C. Weber 1904, Mamillopsis

diguetii (F. A. C. Weber) Britton & Rose 1923, Mammillaria diguetii

(F. A. C. Weber) D.R. Hunt 1971

Plants forming clusters. Stems globose to cylindrical, to 15
cm (5.9 in) high and 10 cm (3.9 in) in diameter. Tubercles
conical, obtuse, without latex, axils with wool and bristles.
Central spines 4-6, white with yellow tips, upper and lower
ones hooked. Radial spines 30-40, thinner than the centrals,
white, to 20 mm (0.8 in) long. Flowers orange-red, 60-70
mm (2.4-2.8 in) long, 55-60 mm (2.2-2.4 in) in diameter;
floral tubes slender, scaly, to 4 cm (1.6 in) long. Fruits silvery
red to greenish white. Seeds black. Distribution: Chihuahua,
Jalisco, and Sinaloa, Mexico. Mammillaria senilis has been
used ceremonially by the Tarahumara (Chapter 2, under
Cacti as Medicine). This species is probably closely related
to Cochemiea.

Mammillaria sheldonii (Britton & Rose) Boedeker 1933
SHELDON'S PINCUSHION
Neomammillaria sheldonii Britton & Rose 1923, Chilita sheldonii (Brit-

ton & Rose) Orcutt 1926, Ebnerella sheldonii (Britton & Rose) Bux-

baum 1951

Neomammillaria swinglei Britton & Rose 1923, Chilita swinglei (Britton

& Rose) Orcutt 1926, Mammillaria swinglei (Britton & Rose)

Boedeker 1933, Ebnerella swinglei (Britton & Rose) Buxbaum 1951

Mammillaria gueldemanniana Backeberg 1941, Chilita gueldemanni-
ana (Backeberg) Buxbaum 1954

Mammillaria alamensis R. T. Craig 1945, Chilita alamensis (R. T. Craig)
Buxbaum 1954

Mammillaria guirocobensis R.T. Craig 1945, Ebnerella guirocobensis
(R. T. Craig) Buxbaum 1951

Mammillaria inaiae R. T. Craig 1945, Ebnerella inaiae (R. T. Craig) Bux-

baum 1951, Chilita inaiae (R. T. Craig) Buxbaum 1954

Mammillaria marnieriana Backeberg 1952

Plants branching basally to form clumps. Stems slender cylin-
drical, dull green, often becoming reddish, 8-20 cm (3.1-7.9
in) high, to 6 cm (2.4 in) in diameter. Tubercles cylindrical,
four-sided basally, keeled, without latex, axils without wool
but sometimes with a few bristles. Central spines 1-4, stout,
to 15 mm (0.6 in) long, lower one elongated and either
straight or hooked. Radial spines 9-24 with 1-2 placed sub-
centrally, white with dark tips, 6-8 mm (0.2-0.3 in) long.
Flowers often open several days, wide funnelform, light pur-
plish pink with pale margins to nearly white, to 20 mm (0.8
in) long and in diameter. Fruits club shaped, pale scarlet,
25-30 mm (1-1.2 in) long. Seeds black. Distribution: Chi-
huahua and Sonora, Mexico.

Mammillaria solisioides Backeberg 1952
PITAYITA

Plants usually solitary, occasionally forming small clumps.
Stems globose to depressed cylindrical, 2-4 cm (0.8-1.6 in)
high and in diameter. Tubercles short conical, without latex,
axils naked. Central spines absent. Radial spines about 25,
flexible, chalky or dirty white, pectinately arranged and flat-
tened against the stem surface, to 5 mm long. Flowers yellow to
yellowish white, to 14 mm (0.6 in) long. Fruits greenish, half-
retained within the plant, barely protruding above the spines.
Seeds large, black. Distribution: Oaxaca and Puebla, Mexico.
Mammillaria solisioides is listed in Appendix I of CITES.

Mammillaria sonorensis R. T. Craig 1940
Mammillaria craigii G. E. Lindsay 1942
Mammillaria bellisiana R. T. Craig 1945
Mammillaria movensis R. T. Craig 1945

Mammillaria
senilis

Mammillaria sheldonii
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Mammillaria tesopacensis R.T. Craig 1945

Mammillaria tinuvieliae Laferriere 1998

Plants solitary at first, later forming large mounds. Stems
flattened globose, dull blue-green, 6-8 cm (2.4-3.1 in) or
more in diameter. Tubercles globose quadrangular, not
sharply angled, keeled, firm, with latex, axils woolly but with
only occasional bristles. Central spines 1-4, awl- to needle-
like, reddish brown, 5—45 mm (0.2—1.8 in) long. Radial spines
8-15, slender, needle-like, whitish to cream, with brownish
tips, 1-20 mm (to 0.8 in) long, upper ones shortest. Flowers
deep pink with darker midveins, to 20 mm (0.8 in) long and
in diameter. Fruits club shaped, scarlet, to 12 mm (0.5 in)
long. Seeds brown. Distribution: Sonora, Mexico.

Mammillaria sphacelata Martius 1832
Chilita sphacelata (Martius) Orcutt 1926, Ebnerella sphacelata (Mar-

tius) Buxbaum 1951, Leptocladodia sphacelata (Martius) Buxbaum

1962

Mammillaria viperina J. A. Purpus 1912, Leptocladodia viperina (J. A.

Purpus) Buxbaum 1960, M. sphacelata subsp.viperina (J. A. Pur-

pus) D.R. Hunt 1997

Plants commonly clustering, often forming mounds to 50
cm (20 in) or more wide. Stems cylindrical, bright green, 2-3
cm (0.8-1.2 in) in diameter. Tubercles conical, without latex,
axils slightly woolly or naked. Spines ivory to chalky white,
with tips speckled reddish. Central spines 1-4, straight, 4-8
mm (to 0.3 in) long. Radial spines 10-15, 5-8 mm (0.2-0.3
in) long. Flowers not opening widely, carmine to dark pur-
plish red, to 15 mm (0.6 in) long. Fruits club shaped, slightly
curved, scarlet. Seeds black. Distribution: Puebla and Oax-
aca, Mexico.

Two subspecies of Mammillaria sphacelata are recog-
nized. Subspecies sphacelata has stems to 3 cm (1.2 in) in di-
ameter; it occurs in the valley of Tehuacan and the Sierra de

Zapotitlan. Subspecies viperina has more slender stems, usu-
ally not exceeding 2 cm (0.8 in) in diameter, that are often
prostrate; it occurs at the southernmost range of the species
near Zapotitlan de las Salinas and Calipan.

Mammillaria sphaerica A. Dietrich 1853
Dolichothele sphaerica (A. Dietrich) Britton & Rose 1923

Plants forming flat clusters, often to 50 cm (20 in) wide.
Stems subglobose, to 5 cm (2 in) in diameter. Tubercles con-
ical to cylindrical, flabby, without latex, axils slightly woolly.
Central spine one, yellowish, straight, 3-6 mm (to 0.2 in)
long. Radial spines 12-14, needle-like, straight, whitish to
pale yellow, 6-8 mm (0.2-0.3 in) long. Flowers bright, lemon
yellow, 6-7 cm (2.4-2.8 in) in diameter. Fruits greenish to
purplish, with pleasant odor. Seeds black. Distribution:
southeast Texas, south into Tamaulipas, Mexico.

Mammillaria spinosissima Lemaire 1838
Mammillaria auricoma Ehrenberg 1846

Mammillaria pitcayensis Bravo 1957, confusing name

Mammillaria sphacelata subsp. sphacelata

Mammillaria sonorensis Mammillaria sphaerica
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Mammillaria pilcayensis Bravo 1958, M. spinosissima subsp.pilca-
yensis (Bravo) D. R. Hunt 1997

Mammillaria centraliplumosa Fittkau 1971

Mammillaria virginis Fittkau & Kladiwa 1971

Mammillaria crass/or Reppenhagen 1987

Mammillaria gasterantha Reppenhagen 1987

Mammillaria haasii). Meyran 1993

Mammillaria spinosissima subsp. tepoxtlana D. R. Hunt 1997

Plants solitary. Stems cylindrical, dark blue-green, to 50 cm
(20 in) high, 6-7 cm (2.4-2.8 in) in diameter. Tubercles
ovate conical, four-sided basally, usually without latex, axils
slightly woolly, sometimes with bristles. Central spines 12-
15, straight, dark pink but variable, stouter than the radials.
Radial spines 20-25, straight, thin, needle-like, white to dirty
white to yellow to deep reddish brown, 4-6 mm (0.2 in)
long. Flowers purplish pink, to 15 mm (0.6 in) long and in
diameter. Fruits club shaped, green to purplish pink, to 20
mm (0.8 in) long. Seeds reddish brown. Distribution: More-
los, Guerrero, and Mexico, Mexico.

Three subspecies of the variable Mammillaria spinosis-
sima are recognized. Subspecies spinosissima is the most
widespread, usually lacks bristles in the axils, has dirty white
spines, and stems that rarely exceed 30 cm (12 in) in height;
it occurs in Morelos, Guerrero, and Mexico. Subspecies pil-
cayensis may have some latex, a few bristles in the axils, whit-
ish spines, and stems as long as 50 cm (20 in); it occurs in the
Barranca de Pilcaya, Guerrero. Subspecies tepoxtlana has yel-
low spines; it occurs in Morelos.

Mammillaria standleyi (Britton & Rose) Orcutt 1926
Neomammillaria standleyi Britton & Rose 1923

Neomammillaria xanthina Britton & Rose 1923, Chilita xanthina (Brit-

ton & Rose) Orcutt 1926, Mammillaria xanthina (Britton & Rose)

Boedeker 1933

Mammillaria auricantha R. T. Craig 1945

Mammillaria auritricha R.T. Craig 1945

Mammillaria lanisumma R. T. Craig 1945, as "laneusumma"

Mammillaria mayensis R. T. Craig 1945

Mammillaria montensis R. T. Craig 1945

Mammillaria floresii Fritz Schwarz ex Backeberg 1949

Plants usually solitary but at times forming large clumps.
Stems flattened globose, pale green, to 10 cm (3.9 in) in di-
ameter. Tubercles firm, conical, keeled, with latex, axils with
wool when young, later with five to seven white bristles. Cen-
tral spines 4, reddish brown, erect, 5-9 mm (0.2-0.4 in) long.
Radial spines about 16, slightly spreading, white with darker
tips, 4-8 mm (to 0.3 in) long. Flowers funnelform, purplish
red, to 12 mm (0.5 in) long and in diameter. Fruits club
shaped, scarlet, 12-16 mm (0.5-0.6 in) long. Seeds brown.
Distribution: Chihuahua, Sinaloa, and Sonora, Mexico.

Mammillaria stella-de-tacubaya Heese 1904
Mammillaria chica Reppenhagen 1987

Plants usually solitary. Stems globose, grayish green, 4-5 cm
(1.6-2 in) high, 4-6 cm (1.6-2.4 in) in diameter, obscured

Mammillaria standleyi

Mammillaria
stella-de-tacubaya

Mammillaria spinosissima subsp. pilcayensis
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by white spines. Tubercles short cylindrical, rounded api-
cally, without latex, axils with sparse wool. Central spine one,
often absent, hooked, whitish with dark tip, 4-11 mm (to 0.4
in) long. Radial spines 35-60, white, interlacing, flattened
against the stem surface, bristle-like, 3-7 mm (to 0.3 in) long.
Flowers reddish white to greenish white, with reddish brown
midveins, to 15 mm (0.6 in) long. Fruits club shaped, brown-
ish red, 9-15 mm (0.4-0.6 in) long. Seeds brownish black.
Distribution: Durango, Mexico. W. A. and Betty Fitz Maurice
(1997b) note that Mammillaria stella-de-tacubaya is often
misidentified as M. gasseriana in collections.

Mammillaria supertexta Martius ex Pfeiffer 1837
Neomammillaria lanata Britton & Rose 1923, Mammillaria lanata (Brit-

ton & Rose) Orcutt 1926

Mammillaria martinezii Backeberg 1952

Plants solitary at first, later branching basally and from the
sides to form clumps. Stems subglobose to oblong, green,
10-13 cm (3.9-5.1 in) high, 8-10 cm (3.1-3.9 in) in diameter.
Tubercles small, crowded, conical, without latex, axils very
woolly, nearly covering the tubercles. Central spines 2, white
with brown tips, to 3 mm long. Radial spines 16-18, slender,
chalky white, lower ones longest, to 5 mm. Flowers small, pur-
plish red. Fruits not known. Distribution: Oaxaca, Mexico.

Mammillaria surculosa Boedeker 1931
Dolichothele surculosa (Boedeker) Backeberg 1951, Ebnerella surcu-

losa (Boedeker) Buxbaum 1951

Plants solitary or forming clusters. Taproots stout. Stems glo-
bose, dark green, to 3 cm (1.2 in) high and 2 cm (0.8 in) in di-
ameter. Tubercles tapering cylindrical, flabby, rounded api-
cally, without latex, axils naked. Central spine one, hooked,
needle-like, amber yellow with dark tip, to 20 mm (0.8 in)
long. Radial spines about 15, white, 8-10 mm (0.3-0.4 in)

long. Flowers funnelform, sulfur yellow, sweetly scented, to
18 mm (0.7 in) in diameter. Fruits green to greenish brown.
Seeds brown. Distribution: Tamaulipas and San Luis Potosi,
Mexico.

Mammillaria tayloriorum Glass & R. Foster 1975

Plants solitary, then branching from the sides and bases to
form clumps. Stems globose to thick cylindrical, pale green,
to 25 cm (9.8 in) or more high, 10-11 cm (3.9-4.3 in) in di-
ameter. Tubercles pyramidal, axils very woolly at first, later
sparsely woolly and with a few bristles. Central spines 2-5,
similar to the radials. Radial spines 12, slightly curved,
orange-brown when young, later white with brown tips, to 9
mm (0.4 in) long. Flowers urn shaped, cherry colored with
whitish margins, to 15 mm (0.6 in) long and in diameter.
Fruits red. Seeds brown. Distribution: San Pedro Nolasco Is-
land, Sonora, Mexico.

Mammillaria tepexicensis ]. Meyran 1991

Plants solitary. Stems globose, dark green, 2-3 cm (0.8-1.2
in) high and in diameter. Tubercles conical, axils naked. Cen-
tral spines 4-5, occasionally as many as 8, hooked, needle-
like, yellow with reddish brown tips, flexible, 4-6 mm (0.2
in) long. Radial spines 27-30, stiff to somewhat flexible,
straight to slightly curved, white, 5-6 mm (0.2 in) long.
Flowers pale pink with pinkish purple midveins, to 15 mm
(0.6 in) long and in diameter. Fruits globose, thin walled,
embedded firmly between the tubercles. Seeds black. Distri-
bution: Oaxaca, Mexico.

Mammillaria tetrancistra Engelmann 1852
CALIFORNIA PINCUSHION, CORKY-SEED FISHHOOK CACTUS,

CORKY-SEED PINCUSHION

Phellosperma tetrancistra (Engelmann) Britton & Rose 1923

Mammillaria supertexta Mammillaria tetrancistra



Plants solitary or forming clumps. Roots tuberous. Stems
cylindrical to ovoid, pale green to gray, to 25 cm (9.8 in) high
and 3-8 cm (1.2-3.1 in) in diameter. Tubercles cylindrical,
without latex, axils with bristles. Central spines 3-4, needle-
like, brown or black, 14-25 mm (0.6-1 in) long, straight or
the lowermost one or more hooked. Radial spines 30-60, in
two series, the inner hairlike and white, the outer stouter and
white with dark tips, 6-10 mm (0.2-0.4 in) long. Flowers
lavender edged with white, to 25 mm (1 in) long, 25—35 mm
(1-1.4 in) in diameter. Fruits red, to 12 mm (0.5 in) long.
Seeds dome shaped, black, pitted, with distinctive corky ap-
pendages. Distribution: California, Arizona, Nevada, and
Utah, and northern Baja California and Sonora, Mexico.

Mammillaria theresae Cutak 1967

Plants usually solitary, sometimes clustering. Taproots stout.
Stems subglobose to cylindrical, olive green, sometimes with
purplish tint, to 4 cm (1.6 in) high, 1-3 cm (0.4-1.2 in) in
diameter. Tubercles cylindrical, axils sparsely woolly. Cen-
tral spines absent. Radial spines 22-30, plumose, translucent
white to yellowish white, to 2 mm long. Flowers funnelform,
violet-purple, 35-45 mm (1.4-1.8 in) long, to 30 mm (1.2
in) in diameter. Fruits club shaped, remaining embedded in
the body, to 10 mm (0.4 in) long. Seeds black. Distribution:
Durango, Mexico.

Mammillaria thornberi Orcutt 1902
CLUSTERED FISHHOOK CACTUS, CLUSTERED PINCUSHION,

SLENDER PINCUSHION

Chilita thornberi (Orcutt) Orcutt 1926

Mammillaria fasciculata Britton & Rose 1923, misapplied, not Engel-

mann ex B. D. Jackson 1895 (see Echinocereus fasciculatus);

Ebnerella fasciculata (Britton & Rose) Buxbaum 1951, Chilita fascic-

ulata (Britton & Rose) Buxbaum 1954

Mammillaria yaquensis R. I Craig 1945, Ebnerella yaquensis (R. T.

Craig) Buxbaum 1951, Chilita yaquensis (R.T. Craig) Buxbaum

1954, M. thornberi subsp.yaquensis (R.T. Craig) D. R. Hunt 1997

Plants commonly forming dense clusters. Stems slender
cylindrical, tapered basally, often dull purplish green, 5-10
cm (2-3.9 in) high, 1-2.5 cm (0.4-1 in) in diameter. Tuber-
cles slightly flabby, conical to cylindrical, without latex, axils
naked. Central spine one, hooked, pale to dark reddish brown,
9-18 mm (0.4-0.7 in) long. Radial spines 15-20, white or
yellowish, with dark tips, 5-9 mm (0.2-0.4 in) long. Flowers
broadly funnelform, purplish to lavender pink, 15-20 mm
(0.6-0.8 in) wide. Fruits prominent, fat, red. Seeds black.
Distribution: Arizona, and Sonora, Mexico.

Two subspecies of Mammillaria thornberi are recognized.
Subspecies thornberi has stems to 2.5 cm (1 in) in diameter
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that taper basally, and 15-20 radial spines that are not dis-
tinctly pubescent; it occurs in Arizona and Sonora. Sub-
species yaquensis has fragile stems to 1.5 cm (0.6 in) in di-
ameter and 7 cm (2.8 in) long, and 18-19 minutely pubes-
cent radial spines; it occurs only in Sonora.

Mammillaria tonalensis D. R. Hunt 1979

Plants freely clustering from offsets. Roots fibrous. Stems
erect or sprawling, slender cylindrical, light green, to 12 cm
(4.7 in) or more high, 2-3.5 cm (0.8-1.4 in) in diameter. Tu-
bercles obtusely conical, axils naked or slightly woolly. Cen-
tral spine one, hooked, chestnut brown, becoming dark with
age, to 18 mm (0.7 in) long. Radial spines 9-12, needle-like,
straight, chalky white with brown tips, to 10 mm (0.4 in)
long. Flowers carmine with whitish margins, to 15 mm (0.6
in) long, 10-12 mm (0.4-0.5 in) in diameter. Fruits bright
red. Seeds black. Distribution: Oaxaca, Mexico.

Mammillaria uncinata Pfeiffer 1837

Plants solitary or occasionally clustering. Stems flattened glo-
bose to globose, dark blue-green, 6-10 cm (2.4-3.9 in) high,
8-10 cm (3.1-3.9 in) in diameter. Tubercles firm, pyrami-
dal, angled basally, with latex, axils woolly at first, later naked.

Mammillaria thornberi subsp.yaquensis
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Central spine one, hooked, pinkish gray to dark purplish
brown, with dark tips, to 10 mm (0.4 in) long. Radial spines
3-6, upper ones shorter and stronger, straight to slightly
curved, pinkish to grayish white, 5-6 mm (0.2 in) long.
Flowers yellowish or white, with brownish red midveins, 15-
20 mm (0.6-0.8 in) long, to 15 mm (0.6 in) in diameter.
Fruits club shaped, purplish red, 10-18 mm (0.4-0.7 in)
long. Seeds brown. Distribution: occurring widely in Hidal-
go, San Luis Potosi, Mexico, Morelos, Puebla, Oaxaca, Guer-
rero, Durango, Queretaro, Guanajuato, Zacatecas, Aguas-
calientes, Michoacan, and Jalisco, Mexico.

Mammillaria varieaculeata Buchenau 1966

Plants forming clusters from offsets, sometimes dividing
dichotomously. Stems globose to cylindrical, green to dark
green, to 13cm (5.1 in) or more high and 9 cm (3.5 in) in di-
ameter. Tubercles pyramidal, axils with 10-25 white bristles
4-8 mm (to 0.3 in) long. Central spines 1-5, fewer with age,
needle-like, light brown, becoming darker with age, 5-10 mm
(0.2-0.4 in) at first, later to 25 mm (1 in) long. Radial spines
17-24, white, yellowish brown basally, later dark brown, 4-8
mm (to 0.3 in) long. Flowers red, to 15 mm (0.6 in) long and
in diameter. Fruits club shaped, scarlet, 15-20 mm (0.6-0.8
in) long. Seeds brown. Distribution: Puebla, Mexico.

Mammillaria vetula Martius 1832
Chilita vetula (Martius) Orcutt 1926

Mammillaria gracilis Pfeiffer 1838, M. vetula subsp. gracilis (Pfeiffer)

D.R. Hunt 1997

Mammillaria magneticola J. Meyran 1961

Mammillaria kuentziana P. Fearn & B. Fearn 1963, not validly published

Plants freely clustering to form flat-topped mounds. Stems
globose to cylindrical, glossy blue-green, to 10 cm (3.9 in) in
diameter. Tubercles firm to slightly flabby, bluntly conical,
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four-sided basally, without latex, axils slightly woolly or
naked. Central spines 1-2, sometimes absent, reddish brown,
straight, stout, needle-like, to 10 mm (0.4 in) long. Radial
spines 11-25 at first, later as many as 50, or only 11-16, white,
thin, straight, needle-like, 3-10 mm (to 0.4 in) long. Flowers
lemon yellow, to 17 mm (0.7 in) long. Fruits whitish to green-
ish. Seeds black. Distribution: Hidalgo, Guanajuato, and Qu-
eretaro, Mexico.

Two subspecies of Mammillaria vetula are recognized.
Subspecies vetula typically has 1-2 central spines, at least 25
radials, and flowers to 15 mm (0.6 in) or more long; it occurs
at high elevations in Hidalgo, Guanajuato, and Queretaro.
Subspecies gracilis often lacks central spines, has only 11-16
radials, and flowers to only 12 mm (0.5 in) long; it occurs in
both Hidalgo and Queretaro.

Mammillaria voburnensis Scheer 1845
Mammillaria eichlamii Quehl 1908, M. voburnensis subsp. eichlamii

(Quehl) D.R. Hunt 1997

Mammillaria woburnensis Britton & Rose 1923, not validly published

Mammillaria felicis Haage 1976

Plants forming large clumps to 30 cm (12 in) high and wide.
Stems cylindrical, dark green with reddish tint, to 5 cm (2
in) high and 3 cm (1.2 in) in diameter. Tubercles short, sub-
ovate, angled above, round below, with latex, axils with wool
and bristles. Central spines 1-2, rigid, straight, awl shaped,
brown at first, later ivory with spots, to 12 mm (0.5 in) long.
Radial spines as many as 9, nearly equal, lower 4 slightly
longer, ivory white, to 4 mm long. Flowers reported to be yel-
low with reddish tint. Fruits club shaped, red. Seeds brown.
Distribution: Mexico, Guatemala, and Honduras.

Two subspecies of Mammillaria voburnensis are recog-
nized. Subspecies voburnensis has 1-2 central spines and as
many as 9 radials; it occurs in Guatemala, and Chiapas and
Oaxaca, Mexico. Subspecies eichlamii has a single central
spine and 6 radials; it occurs in Honduras, and Chiapas,
Mexico.

Mammillaria wagneriana Boedeker 1932
Mammillaria crassa Reppenhagen 1987

Mammillaria antesbergeriana A. B. Lau 1991

Plants solitary. Stems flattened globose to depressed globose,
dark green, to 15 cm (5.9 in) high and 20 cm (7.9 in) in di-
ameter. Tubercles short pyramidal, quadrangular, with latex,
axils with dense white wool but no bristles. Central spines
2-4, variable, straight and 20 mm (0.8 in) long or twisted
and 50 mm (2 in) long, reddish horn colored. Radial spines
9-10, whitish yellow with brown tips, unequal, upper 2-3 to
7 mm (0.3 in) long, lateral ones twice as long, lower ones



three times as long. Flowers dirty white with pale pink mid-
veins and tips, to 15 mm (0.6 in) in diameter. Fruits red.
Seeds brown. Distribution: Zacatecas, Jalisco, and Aguas-
calientes, Mexico.

Mammillaria weingartiana Boedeker 1932
Ebnerella weingartiana (Boedeker) Buxbaum 1951, Chilita weingar-

tiana (Boedeker) Buxbaum 1954

Mammillaria unihamata Boedeker 1937, Ebnerella unihamata

(Boedeker) Buxbaum 1951, Chilita unihamata (Boedeker) Buxbaum

1954

Plants solitary or forming clusters. Stems globose, tuberous
below, dark green, slightly glossy, 4-5 cm (1.6-2 in) in di-
ameter. Tubercles slender conical, without latex, axils naked.
Central spine one at first, hooked, later 2-3, straight, dark
reddish brown, to 12 mm (0.5 in) long. Radial spines 16-25,
white, 6-8 mm (0.2-0.3 in) long. Flowers pale greenish yel-
low to creamy yellow, with pinkish brown midveins, with
fringed margins, to 10 mm (0.4 in) long. Fruits small, club
shaped, red. Seeds black. Distribution: Nuevo Leon, Mexico.

Mammillaria wiesingeri Boedeker 1933
Mammillaria erectacantha Forster 1847, confusing name

Mammillaria mundtii K. Schumann 1903, confusing name

Mammillaria apamensis Reppenhagen 1987, M. wiesingeri subsp.
apamensis (Reppenhagen) D. R. Hunt 1997

Plants solitary. Stems depressed globose, dull green, to 4 cm
(1.6 in) high and 8 cm (3.1 in) in diameter. Roots thick. Tu-
bercles slender pyramidal, flabby, weakly angled, without
latex, axils naked or with occasional bristles. Central spines
1-4, rarely 5-6, straight, reddish brown, to 6 mm (0.2 in)
long. Radial spines 13-20, very thin, needle-like, glassy white,
5-6 mm (0.2 in) long. Flowers clear carmine red, to 10 mm
(0.4 in) long and in diameter. Fruits slender, club shaped,
carmine red, to 10 mm (0.4 in) long. Seeds brown. Distribu-
tion: Hidalgo and Mexico, Mexico.

Two subspecies of Mammillaria wiesingeri are recognized.
Subspecies wiesingeri has 4 or more central spines and 18-20
radials; it occurs in Hidalgo and Mexico. Subspecies apa-
mensis usually has only 1-2 central spines and 13-16 radi-
als; it occurs near San Lorenzo Apam, Hidalgo.

Mammillaria winterae Boedeker 1929
Mammillaria zahniana Boedeker & F. Ritter 1929

Mammillaria crassimammillis Reppenhagen 1987

Mammillaria freudenbergeri Reppenhagen 1987

Mammillaria winterae subsp.aramberri D. R. Hunt 1997

Plants usually solitary, sometimes forming clumps. Stems
depressed globose, light green to blue-green, 20-30 cm (7.9-
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12 in) in diameter. Tubercles four-angled, keeled, with latex,
axils naked at first, later densely white woolly but without
bristles. Central spines 4, stout, needle-like, straight or slight-
ly curved, pale gray or slightly reddish, with brown tips, up-
per and lower to 30 mm (1.2 in) long, laterals to 15 mm (0.6
in) long. Radial spines absent. Flowers yellowish white with
sulfur yellow midveins, to 30 mm (1.2 in) long and 25 mm (1
in) in diameter. Fruits club shaped, pale red. Seeds brown.
Distribution: Nuevo Leon and Coahuila, Mexico.

Two subspecies of Mammillaria winterae are recognized.
Subspecies winterae almost always is solitary and has spines
to 30 mm (1.2 in) long; it occurs fairly widely from Monter-
rey west to Saltillo. Subspecies aramberri often forms clumps,
has narrow tubercles, and spines to only 8 mm (0.3 in) long;
it occurs farther south near Aramberri, Nuevo Leon.

Mammillaria wrightii Engelmann 1856
BROWN PINCUSHION, WILCOX FISHHOOK CACTUS, WILCOX'S
PINCUSHION, WRIGHT'S FISHHOOK CACTUS, WRIGHT'S PINCUSHION
Chilita wrightii (Engelmann) Orcutt 1926, Ebnerella wrightii (Engel-

mann) Buxbaum 1951

Mammillaria wagneriana

Mammillaria
wrightii subsp.

wrightii
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Mammillaria wilcoxii K. Schumann 1898, Chilita wilcoxii (K. Schumann)

Orcutt 1926, Ebnerella wilcoxii (K. Schumann) Buxbaum 1951, M.

wrightii subsp. wilcoxii (K. Schumann) D. R. Hunt 1997

Mammillaria meridiorosei Castetter, P. Pierce & K. H. Schwerin 1978

Plants solitary. Stems flattened globose to short cylindrical,
dark green, 3-8 cm (1.2-3.1 in) in diameter. Tubercles cylin-
drical, without latex, axils naked. Central spines 1-3, hooked,
dark, 10-12 mm (0.4-0.5 in) long. Radial spines as many as
12, whitish, upper ones a little longer and dark tipped, 8-12
mm (0.3-0.5 in) long. Flowers magenta to bright purple,
rarely white, to 25 mm (1 in) long and in diameter; perianth
parts reflexed. Fruits ovate globose, purplish, to 25 mm (1
in) long. Seeds black. Distribution: New Mexico, Arizona,
and the Sierra Madre of northern Mexico.

A detailed study of Mammillaria wrightii was done by
Zimmerman and Zimmerman (1977). Two subspecies are
recognized. Subspecies wrightii is widespread in New Mexico
as well as Sonora and Chihuahua, Mexico; it has large ma-
genta or purple flowers and large grapelike fruits to nearly
25 mm (1 in) in diameter. Subspecies wilcoxii occurs mainly
in southeastern Arizona but also extreme southwestern New
Mexico, and into Chihuahua and Sonora; its flowers are vivid
purple or, rarely, white.

Mammillaria xaltianguensis Sanchez-Mejorada 1975
Mammillaria bambusiphila Reppenhagen 1986, M. xaltianguensis

subsp. bambusiphila (Reppenhagen) D. R. Hunt 1997

Plants solitary or forming clumps. Stems cylindrical, green,
to 20 cm (7.9 in) high, 7-8 cm (2.8-3.1 in) in diameter. Tu-
bercles slightly four-angled, with latex in the stem but not
the tubercles, axils with sparse wool and a few bristles 8-12
mm (0.3-0.5 in) long. Central spines 3-5, occasionally
hooked, needle-like, purplish brown to yellowish brown,
with reddish tips, later whitish, 6-12 mm (0.2-0.5 in) long.
Radial spines 16-20, bristle-like, translucent white, 5-6 mm
(0.2 in) long. Flowers pale pinkish to yellowish to carmine
red, to 17 mm (0.7 in) long. Fruits green, becoming yellow
above. Seeds brown. Distribution: Guerrero and Michoacan,
Mexico.

Two subspecies of Mammillaria xaltianguensis are recog-
nized. Subspecies xaltianguensis has pale pinkish to yellowish
flowers to 12 mm (0.5 in) long; it occurs in Guerrero and Mi-
choacan. Subspecies bambusiphila has carmine red flowers to
17 mm (0.7 in) long; it occurs near Huacana, Michoacan.

Mammillaria zephyranthoides Scheidweiler 1841
Chilita zephyranthoides (Scheidweiler) Orcutt 1926, Ebnerella

zephyranthoides (Scheidweiler) Buxbaum 1951, Dolichothele

zephyranthoides (Scheidweiler) Backeberg 1961

Plants usually solitary. Stems flattened globose, dark blue-
green, to 8 cm (3.1 in) high and 10 cm (3.9 in) in diameter.
Tubercles soft, conical, rounded apically, to 25 mm (1 in)
long, without latex, axils naked. Central spine one, hooked,
white to yellowish to reddish brown, short or to 14 mm (0.6
in) long. Radial spines 12—18, very slender, white, 8-10 mm
(0.3-0.4 in) long. Flowers white with pink midveins, to 40
mm (1.6 in) in diameter. Fruits ovoid, red. Seeds black. Dis-
tribution: Oaxaca, Puebla, Guanajuato, Hidalgo, and Quere-
taro, Mexico.

Mammillaria zublerae Reppenhagen 1987
Mammillaria prolifera subsp. zublerae (Reppenhagen) D. R. Hunt 1997

Plants commonly branching to form large clusters. Stems
globose to cylindrical to club shaped, green, 2-5 cm (0.8-2
in) high, 2-4.5 cm (0.8-1.8 in) in diameter. Tubercles cylin-
drical to conical, soft, without latex, axils with yellowish wool.
Central spines 5-6, slender, needle-like, straight, pubescent,
glassy yellow, 5-9 mm (0.2-0.4 in) long. Radial spines 20-
24, fine, bristle-like, straight or curving, white with yellowish
tips, 4-7 mm (to 0.3 in) long. Flowers clear yellow, to 15 mm
(0.6 in) long and in diameter. Fruits bright red. Seeds black.
Distribution: Tamaulipas, Mexico.

Mammilloydia
Researchers have long struggled over what to do with a spe-
cies of Mexican cactus that looks like other mammillarias
but differs in having distinctive seeds that are not pitted and
that lack perisperm. Originally described by Michel Scheid-
weiler as Mammillaria Candida, many have been content
simply to leave it in that genus. Franz Buxbaum believed it
sufficiently distinct to belong in a separate genus, however, so
in 1951 he described Mammilloydia (type, Mammillaria Can-
dida = Mammilloydia Candida) for it. The name is a combi-
nation of Mammillaria and Neolloydia, two genera to which
Buxbaum believed Mammilloydia closely related.

David Hunt and other Mammillaria specialists believe
that Buxbaum was correct in separating Mammilloydia from
Mammillaria. Mammilloydia differs from Mammillaria in
important characters such as seeds, for example. Hunt (pers.
comm.) comments that the resemblance of the two genera is
likely a case of convergent evolution. The International Cac-
taceae Systematics Group accepts Mammilloydia as a distinct
genus with a single species (Hunt 1999a), flowering during
the day in summer.

Mammilloydia Buxbaum 1951
Subfamily Cactoideae, tribe Cacteae.
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Mammilloydia Candida (Scheidweiler) Buxbaum 1951

SNOWBALL CACTUS, SNOWBALL PINCUSHION CACTUS
Mammillaria Candida Scheidweiler 1838, Chilita Candida (Scheid-

weiler) Orcutt 1926

Mammillaria estanzuelensis H. Moeller exA. Berger 1929, Chilita

estanzuelensis (H. Moeller exA. Berger) Buxbaum 1954

Neomammillaria ortizrubiana Bravo 1931, Mammillaria ortizrubiana

(Bravo) Werdermann ex Backeberg 1931, Mammilloydia ortizrubiana

(Bravo) Buxbaum 1951, Mammilloydia Candida subsp. ortizrubiana

(Bravo) Krainz 1974

Plants solitary or clustering. Stems depressed globose to
elongate, blue-green, to 30 cm (12 in) high, 6-14 cm (2.4-5.5
in) in diameter, covered by dense white spines. Tubercles
broadly cylindrical, obtuse, not grooved, axils with four to
seven white bristles. Spines numerous, in several series. Cen-
tral spines 8-12, white with pinkish tips, to 10 mm (0.4 in)
long. Radial spines as many as 120, white, spreading, to 15
mm (0.6 in) long. Flowers borne singly at the bases of the
tubercles, rose pink or white with greenish red midveins, 2-3
cm (0.8-1.2 in) in diameter; pericarpels and floral tubes
naked. Fruits ovoid, red to pink to whitish, juicy, indehiscent,
7-14 mm (0.3-0.6 in) long. Seeds black, with flat or domed
testa, not pitted, 1 mm in diameter. Distribution: occurring
widely in northeastern Mexico in Coahuila, Nuevo Leon, San
Luis Potosi, and Tamaulipas.

Mammilloydia Candida

Matucana
Several groups of globose cacti occur in the Peruvian Andes,
and Matucana is one of the most spectacular, often bearing
red, hummingbird-pollinated flowers. I have had the good
fortune of observing them in their habitat but have discov-
ered that, like many other cacti, the species are extremely

variable and have been confusing taxonomically. Fortu-
nately, Matucana has been the subject of a thorough study by
Rob Bregman (1996) of the University of Amsterdam. His
research has not solved all the problems, especially the ques-
tion of whether some species have hybridized. Nonetheless,
Bregman's work greatly clarifies the status of the genus.

Nathaniel Britton and Joseph Rose described Matucana
(type, M. haynei) in 1922 for a single species. The name of
the genus is that of the Peruvian town near the type locality
of M. haynei. Bregman (1996) recognized 19 species, 17 of
which are accepted by the International Cactaceae Systemat-
ics Group (Hunt 1999a) and included here.

Matucana is characterized as globose to short cylindrical,
bearing bilaterally symmetrical flowers that are open during
the day in summer. The flowers may be of various colors,
though most are red. The distinctive fruits are usually glo-
bose, about 1 cm (0.4 in) in diameter, and dehisce by three
vertical slits. Matucana is closely related to Oreocereus,
Oroya, and possibly Denmoza, each of the genera with dif-
ferent flowers, however. Myron Kimnach (1960) has sug-
gested that Matucana belongs in Borzicactus, which the In-
ternational Cactaceae Systematics Group places in
Cleistocactus. The affinity of Matucana to other South Amer-
ican cacti remains somewhat unclear.

Matucana Britton & Rose 1922
Submatucana Backeberg 1959

Eomatucana F. Ritter 1965

Subfamily Cactoideae, tribe Trichocereeae. Plants low growing,

solitary or branching basally, sometimes forming cushions. Stems glo-

bose to cylindrical, to 50 cm (20 in) high. Ribs few to many, broad, low,

tuberculate. Areoles producing both hairs and spines. Spines ex-

tremely variable, fine, sometimes numerous or few to absent. Flowers

borne subapically, funnelform to narrowly tubular funnelform, open

during the day, bright red to orange to pink or yellow, more or less bi-

laterally symmetrical to sometimes radially symmetrical; areoles of

pericarpels and floral tubes naked or hairy; stamens sometimes coa-

lescent basally, sometimes with staminodial hairs. Fruits globose to

oblong, semifleshy, hollow, splitting longitudinally; perianth parts per-

sistent. Seeds variable, oval to hat shaped. Distribution: Andes of Peru.

Matucana aurantiaca (Vaupel) F. Buxbaum 1973
Echinocactus aurantiacus Vaupel 1913, Arequipa aurantiaca (Vaupel)

Werdermann 1939, Borzicactus aurantiacus (Vaupel) Kimnach &

Hutchison 1957, Submatucana aurantiaca (Vaupel) Backeberg 1959

Borzicactus calvescens Kimnach & Hutchison 1957, Submatucana

calvescens (Kimnach & Hutchison) Backeberg 1959, Matucana
calvescens (Kimnach & Hutchison) Buxbaum 1973

Matucana currundayensis F. Ritter 1958, Submatucana currundayen-

sis (F. Ritter) Backeberg 1962, M. aurantiaca subsp.currun-
dayensis(F. Ritter) Mottram 1997
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Matucana hastifera F. Ritter 1981

Matucana pallarensis F. Ritter 1981

Plants usually solitary, occasionally branching basally. Stems
globose to broadly cylindrical, green to dark green, to 35 cm
(14 in) long and 15 cm (5.9 in) in diameter. Ribs 13-17, broad,
with hexagonal tubercles. Spination variable, straight, yel-
lowish brown to dark brown, becoming gray with age. Cen-
tral spines about 9, 20-70 mm (0.8-2.8 in) long. Radial
spines 12-20, 5-40 mm (0.2-1.6 in) long. Flowers orange-
red to red, with violet margins, slightly oblique to straight,
7-9 cm (2.8-3.5 in) long, 5-7 cm (2-2.8 in) in diameter.
Fruits globose, green, to 2 cm (0.8 in) in diameter. Distribu-
tion: Huancabamba south to Santiago de Chuco and El Pal-
lar at elevations of 2000-3700 m (6600-12,000 ft).

Two subspecies of Matucana aurantiaca are recognized.
Subspecies aurantiaca occurs mainly in Cajamarca and La
Libertad, Peru; it has stems higher than wide and 16-20 radial
spines 7-20 mm (0.3-0.8 in) long. Subspecies currundayen-
sis occurs near Samne, La Libertad; it has stems wider than
high and 12-15 radial spines 15-40 mm (0.6-1.6 in) long.

Matucana aureiflora F. Ritter 1965
Submatucana aureiflora (F. Ritter) Backeberg 1966, Borzicactus aurei-

florus (F. Ritter) Donald 1971

Matucana celendinensis F. Ritter 1966

Plants mostly solitary, flattened globose, glossy dark green, to
13 cm (5.1 in) in diameter. Ribs 11-27, blunt, with flat tu-
bercles. Spines firm, curved, yellow to brownish yellow, with
dark bases. Central spines 0-4, 12-25 mm (0.5-1 in) long.
Radial spines 8-14, pectinately arranged, 7-18 mm (0.3-0.7
in) long. Flowers broad funnelform, symmetrical, golden
yellow, 3-4.5 cm (1.2-1.8 in) long, to 4 cm (1.6 in) in diam-

eter. Fruits oval, purplish, 1.4 cm (0.6 in) long, to 1 cm (0.4
in) in diameter. Distribution: near the city of Cajamarca,
Peru.

Matucana comacephala F. Ritter 1958

Plants usually solitary, globose to cylindrical, green to gray-
green, to 75 cm (30 in) high and 12 cm (4.7 in) in diameter.
Ribs 22-30, tuberculate. Spines dense, covering the plants,
white to pale yellow, bristle-like, forming erect tufts apically.
Central spines 5-10, 10-40 mm (0.4-1.6 in) long. Radial
spines 15-20,10-50 mm (0.4-2 in) long. Flowers somewhat
oblique, pink to sometimes orange-red, 5-7 cm (2-2.8 in)
long, 3-4 cm (1.2-1.6 in) in diameter. Fruits oval, green, to 2
cm (0.8 in) long and 0.5 cm (0.2 in) in diameter. Distribu-
tion: Ancash, Peru, on the eastern slope of the Cordillera
Blanca.

Matucana formosa F. Ritter 1963
Submatucana formosa (F. Ritter) Backeberg 1963, Borzicactus formo-

sus (F. Ritter) Donald 1971, Loxanthocereus formosus (F. Ritter) Bux-

baum 1974

Plants often branching basally. Stems globose, gray-green,
10-15 cm (3.9-5.9 in) high and in diameter. Ribs 20-30, nar-
row, weakly tuberculate. Spines dark brown, with black tips,
becoming gray with age, straight to slightly curved, stiff. Cen-
tral spines 1-4, 20-50 mm (0.8-2 in) long. Radial spines 6-
11, to 30 mm (1.2 in) long. Flowers with slightly curved tubes,
carmine red, 8-10 cm (3.1-3.9 in) long, 4-7.5 cm (1.6-3 in)
in diameter. Fruits globose, green and red, 1.5 cm (0.6 in)
long, 1 cm (0.4 in) in diameter. Distribution: valley of the Ma-
ranon, Cajamarca and Amazonas, Peru, at elevations of 800-
1000m (2600-3300 ft).

Matucana aureiflora, photograph by Jean-Marie Matucana formosa
Solichon

Matucana aurantiaca subsp. aurantiaca



Matucana fruticosa F. Ritter 1966
Borzicactus fruticosus (F. Ritter) Donald 1971

Plants commonly branching basally to form many-headed
clumps to 1 m (3.3 ft) wide. Stems narrow cylindrical, green,
10-50 cm (3.9-20 in) high, 3-6 cm (1.2-2.4 in) in diameter.
Ribs 10-21 with transverse grooves. Spines straight, needle-
like, yellow to brown, becoming gray. Central spines absent.
Radial spines 5-10,8-60 mm (0.3-2.4 in) long. Flowers slight-
ly oblique to straight, golden yellow basally, becoming car-
mine red above, 7-9 cm (2.8-3.5 in) long, 4-5 cm (1.6-2 in)
in diameter. Fruits globose, ribbed vertically, green, becom-
ing yellow, 1-1.5 cm (0.4-0.6 in) in diameter. Distribution:
San Juan, Cajamarca, Peru.

Matucana haynei (Otto ex Salm-Dyck) Britton & Rose 1922
Echinocactus haynei Otto ex Salm-Dyck 1850, Cereus haynei (Otto ex

Salm-Dyck) Croucher 1878, Arequipa haynei (Otto ex Salm-Dyck)

Krainz 1963, Borzicactus haynei (Otto ex Salm-Dyck) Kimnach 1960

Echinocactus myriacanthus Vaupel 1913, Arequipa myriacantha (Vau-

pel) Britton & Rose 1922, Submatucana myriacantha (Vaupel)

Backeberg 1966, Matucana myriacantha (Vaupel) Buxbaum 1973,

Borzicactus myriacanthus (Vaupel) Donald 1974, M. haynei subsp.
myriacantha (Vaupel) Mottram 1997

Matucana blancii Backeberg 1956

Matucana breviflora Rauh & Backeberg 1956

Matucana cereoides Rauh & Backeberg 1956

Matucana elongata Rauh & Backeberg 1956

Matucana herzogiana Backeberg 1956, M. haynei subsp. herzogiana

(Backeberg) Mottram 1997

Matucana hystrix Rauh & Backeberg 1956, M. haynei subsp. hystrix

(Rauh & Backeberg) Mottram 1997

Matucana multicolor Rauh & Backeberg 1956

Matucana variabilis Rauh & Backeberg 1956, Borzicactus variabilis

(Rauh & Backeberg) Donald 1970

Matucana yanganucensis Rauh & Backeberg 1956

Matucana crinifera F. Ritter 1963

Matucana megalantha F. Ritter 1966

Matucana calocephala Skarupke 1973, Borzicactus calocephalus

(Skarupke) Donald 1976

Matucana purpureoalba Ritter 1981

Matucana supertexta F. Ritter 1981

Matucana winteri F. Ritter 1981

Plants solitary to many-stemmed. Stems globose to broad
cylindrical, green, to 30 cm (12 in) high and 20 cm (7.9 in) in
diameter. Ribs 14-30, tuberculate. Spines variable, white to
pale brown, gray with age. Central spines 1-20, 10-70 mm
(0.4-2.8 in) long. Radial spines 14-45, 8-40 mm (0.3-1.6
in) long. Flowers mostly bilaterally symmetrical, carmine red
to salmon to purplish red, 4-9 cm (1.6-3.5 in) long, to 4 cm
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(1.6 in) in diameter. Fruits globose to club shaped, reddish
green, 1-1.5 cm (0.4-0.6 in) long and in diameter. Distribu-
tion: widespread on the western slope of the Andes from La
Libertad to Arequipa, Peru, at elevations of 2400-4100 m
(7900-13,500 ft).

Four subspecies of Matucana haynei are recognized. Sub-
species haynei has stems to 30 cm (12 in) high and at least 30
spines; it occurs near Matucana. Subspecies herzogiana rarely
reaches more than 10 cm (3.9 in) high and has relatively few
spines; it occurs in the Cordillera Negra. Subspecies hystrix
has stems to 30 cm (12 in) high, 4 distinct central spines, and
numerous radials; it occurs between Nazca, Ica, and Lucanas,
Ayacucho. Subspecies myriacantha has very short stems,
rarely more than 8 cm (3.1 in) high, and as many as 10 cen-
tral spines and 25 radials; it occurs above Balsas, Cajamarca.

Matucana huagalensis (Donald & A. B. Lau) Bregman 1988
Borzicactus huagalensis Donald & A. B. Lau 1970

Plants mostly solitary, occasionally branching basally. Stems
flattened globose to broad cylindrical, green, to 25 cm (9.8
in) high and 15 cm (5.9 in) in diameter. Ribs about 18, acute,
tuberculate. Spines white to pale brown, some with dark tips.
Central spines 3-4, to 40 mm (1.6 in) long. Radial spines 18-
20,10-20 mm (0.4-0.8 in) long. Flowers somewhat oblique,
pale pink to nearly white, to 10 cm (3.9 in) long. Fruits glo-
bose, green. Distribution: near the confluence of the Mara-
non and Rio Crisnejas, Cajamarca, Peru.

Matucana
haynei
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Matucana intertexta E Ritter 1963
Submatucana intertexta (F. Ritter) Backeberg 1963, Borzicactus inter-

texfus(F. Ritter) Donald 1971

Plants usually solitary. Stems globose to broad cylindrical,
green, to 30 cm (12 in) high, 7-18 cm (2.8-7.1 in) in diame-
ter. Ribs 14-25, blunt, with flattened tubercles. Spines white
to darker with age, straight to slightly curved, erect to some-
what divergent. Central spines as many as 20 at first and 5-10
mm (0.2-0.4 in) long, later 2-5 and 20-40 mm (0.8-1.6 in)
long. Radial spines as many as 20 at first and 5-10 mm (0.2-
0.4 in) long, later 10-15 and 7-20 mm (0.3-0.8 in) long.
Flowers oblique, pale orange to vermilion to scarlet, with vi-
olet margins, 7-10.5 cm (2.8-4.1 in) long, 3.5-8 cm (1.4-3.1
in) in diameter. Fruits globose, green, 1-1.8 cm (0.4-0.7 in)
in diameter. Distribution: Cajamarca, Peru, at elevations of
1500-2300 m (4900-7500 ft). Bregman (1996) proposed
two varieties of M. intertexta, intertexta and celendinensis.
He and others suggest that the latter may be a hybrid, M. in-
tertexta x M. aurantiaca.

Matucana krahnii (Donald) Bregman 1986
Borzicactus Krahnii Donald 1979
Matucana calliantha F. Ritter 1981

Plants usually solitary, occasionally branching basally. Stems
flattened globose to short cylindrical, gray-green, 10-14 cm
(3.9-5.5 in) high, 5-10 cm (2-3.9 in) in diameter. Ribs
10-18, broad, with conical tubercles. Spines yellowish brown,
becoming gray with age, mostly curved, flexible. Central
spines 1-4, 2-15 cm (0.8-5.9 in) long. Radial spines 8-15,
1.5-5 cm (0.6-2 in) long. Flowers straight to slightly curved,

carmine red, to 8.5 cm (3.3 in) long and 7 cm (2.8 in) in di-
ameter. Fruits globose, green, to 1 cm (0.4 in) in diameter.
Distribution: north of Balsas, Amazonas, Peru, at elevations
of 1650-1750 m (5400-5700 ft).

Matucana madisoniorum (Hutchison) G. D. Rowley 1971
Borzicactus madisoniorum Hutchison 1963, Submatucana madisonio-

rum (Hutchison) Backeberg 1966, Loxanthocereus madisoniorum
(Hutchison) Buxbaum 1974, Eomatucana madisoniorum (Hutchi-
son) F. Ritter 1981

Plants usually solitary, sometimes branching basally. Stems
flattened globose to broad columnar, dull gray-green, to 15
cm (5.9 in) high and 10 cm (3.9 in) in diameter. Ribs 7-12,
broad, flat, with transverse grooves. Spines 0-5, blackish
brown, becoming gray with age, curved, flexible, readily de-
tachable, to 30 mm (1.2 in) long. Flowers narrow funnel-
form, orange-red, 8-10 cm (3.1-3.9 in) long, 4-5.5 cm (1.6-
2.2 in) in diameter. Fruits globose, hairy, to 2 cm (0.8 in) in
diameter. Distribution: northeast of Bagua, Amazonas, Peru,
at elevations of 400-1000 m (1300-3300 ft). Matucana ma-
disoniorum has been heavily collected and has a very limited
distribution; its long-term survival is in question.

Matucana oreodoxa (F. Ritter) Slaba 1986
Eomatucana oreodoxa F. Ritter 1965, Borzicactus oreodoxus (F. Ritter)

Donald 1971

Plants usually solitary. Stems globose, grass green to dark
green, to 8 cm (3.1 in) in diameter. Taproots large. Ribs 7-12,
flattened, forming round tubercles. Spines brownish, be-
coming gray, flexible, straight to slightly curved. Central
spines 1-2,15-40 mm (0.6-1.6 in) long. Radial spines 4-10,
10-30 mm (0.4-1.2 in) long. Flowers slender funnelform,
radially symmetrical, orange-red, 4-6 cm (1.6-2.4 in) long,
to 3 cm (1.2 in) in diameter. Fruits oval, pale green, to 8 mm
(0.3 in) in diameter. Distribution: valley of the Rio Puchca,
Ancash, Peru, at an elevation of about 3000 m (9800 ft).

Matucana paucicostata F. Ritter 1963
Submatucana paucicostata (F. Ritter) Backeberg 1963, Borzicactus

paucicostatus (F. Ritter) Donald 1971

Plants often branching basally. Stems globose to short cylin-
drical, dark gray-green, 7-15 cm (2.8-5.9 in) high, 4-7 cm
(1.6-2.8 in) in diameter. Taproots short. Ribs 7-11, broad,
straight, forming conical tubercles. Spines reddish brown,
becoming gray, curved, somewhat flexible. Central spines 0-
1, to 30 mm (1.2 in) long. Radial spines 4-8, 5-30 mm (0.2-
1.2 in) long. Flowers slightly curved, carmine red, to 6 cm (2.4
in) long and 3 cm (1.2 in) in diameter. Fruits green, 11 mm
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(0.4 in) in diameter. Distribution: valleys of the Rio Puchca,
Rio Mosna, Rio Huari, and Maranon, at elevations of 1800—
2800m (5900-9200 ft).

Matucana polzi i Diers, Donald & Zecher 1986

Plants commonly branching basally. Stems flattened globose,
green, to 5 cm (2 in) high and 8 cm (3.1 in) in diameter.
Roots diffuse, not taproots. Ribs 9—16, flat, rounded, with
transverse grooves. Spines flexible, white to brownish yellow
to black, later gray. Central spines 1-3, to 25 mm (1 in) long.
Radial spines 6-12, 6-18 mm (0.2-0.7 in) long. Flowers
slightly curved, carmine red, 5-7 cm (2-2.8 in) long, 3.5-5
cm (1.4-2 in) in diameter. Fruits oval, purplish brown, 5-7
mm (0.2-0.3 in) in diameter. Distribution: upper reaches of
the Maranon, Huanuco, Peru, at elevations of 2100-2300 m
(6900-7500 ft).

Matucana pujupatii (Donald & A. B. Lau) Bregman 1988
Borzicactus madisoniorum var. pujupatii Donald & A. B. Lau 1971

Plants sometimes basally branching weakly. Stems globose
to oval, gray-green to blue-green, to 15 cm (5.9 in) high and
10 cm (3.9 in) in diameter. Ribs 10-12, straight, broad, tu-
berculate. Spines brown with yellowish bases, becoming gray
with age, curved, flexible. Central spines 1-2, sometimes ab-
sent, to 50 mm (2 in) long. Radial spines 6-9, 5-20 mm (0.2-
0.8 in) long. Flowers slightly curved, carmine red, 6-7 cm
(2.4-2.8 in) long, 4-5 cm (1.6-2 in) in diameter. Fruits glo-
bose to oval, purplish green, to 10 mm (0.4 in) in diameter.
Distribution: Cajamarca, Peru, at elevations of 1000-1500
m (3300-4900 ft).

Matucana ritteri Buining 1959

Submatucana ritteri (Buining) Backeberg 1962, Borzicactus ritteri
(Buining) Donald 1971

Plants usually solitary. Stems flattened globose, glossy dark
green, 3-5 cm (1.2-2 in) high, 5-10 cm (2-3.9 in) in diame-
ter. Taproots weak. Ribs 12-22, blunt. Spines brownish black,
becoming gray, straight to slightly curved. Central spines 1—
5, 20-40 mm (0.8-1.6 in) long. Radial spines 7-14, 10-30
mm (0.4-1.2 in) long. Flowers oblique, carmine red, 7-9 cm
(2.8-3.5 in) long, 4.5-5 cm (1.8-2 in) in diameter. Fruits
shiny red and green, scaly, 10-15 mm (0.4-0.6 in) in diam-
eter. Distribution: Otuzco, La Libertad, Peru, at an elevation
of 2500m (8200 ft).

Matucana tuberculata (Donald) Bregman, Meerstadt,
Melis & Pullen 1987

Borzicactus tuberculatus Donald 1979
Matucana tuberculosa F. Ritter 1981

Plants commonly branching basally or higher. Stems globose
to oval, bright green, to 10 cm (3.9 in) high, 4-7 cm (1.6-2.8
in) in diameter. Roots diffuse, not taproots. Ribs 14-18, broad,
straight to slightly twisted, forming conical tubercles. Spines
white to yellow, straight. Central spines 1-4, with dark tips,
10-20 mm (0.4-0.8 in) long. Radial spines 8-12, 5-10 mm
(0.2-0.4 in) long. Flowers straight to curved, orange-red
with violet margins, 5-5.5 cm (2-2.2 in) long, 3.5-4 cm (1.4-
1.6 in) in diameter. Fruits globose, green or reddish brown, to
6 mm (0.2 in) in diameter. Distribution: valley of the Mara-
non, La Libertad, Peru, at elevations of 1800-2400 m (5900-
7900ft).

Matucana intertexta Matucana madisoniorum
Matucana paucicostata, photograph by Jean-
Marie Solichon
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Matucana weberbaueri, photograph by Urs Eggli

Matucana weberbaueri (Vaupel) Backeberg 1939
Echinocactus weberbaueri Vaupel 1913, Borzicactus weberbaueri

(Vaupel) Donald 1971

Plants usually solitary. Stems globose to somewhat cylindri-
cal, green, to 20 cm (7.9 in) high and 12 cm (4.7 in) in diam-
eter. Ribs 18-30, with transverse ridges, forming tubercles.
Spines 25-30, golden to dark brown, not differentiated as
centrals and radials, straight, needle-like, 10-50 mm (0.4-2
in) long. Flowers straight to slightly oblique, lemon yellow, to
6 cm (2.4 in) long and 3 cm (1.2 in) in diameter. Fruits oval,
green and red, to 8 mm (0.3 in) in diameter. Distribution:
east of the Maranon at elevations of 2000-2100 m (6600-
6900ft).

Melocactus
Melocactus is one of several cephalium-bearing cacti, popu-
lar among hobbyists. For several reasons Melocactus is
among the most fascinating globose cacti. I vividly recall see-
ing Melocactus for the first time when I was doing fieldwork
in southern Ecuador. I also remember encountering spec-
tacular specimens of Melocactus on Buck Island in the U.S.
Virgin Islands. Those cacti that produce cephalia (Chapter 1,
under Flowers) demonstrate two distinct growth phases. The
first or juvenile phase of growth is nonreproductive, and the
plants look like normal globose cacti. The second or adult
phase results in a radical change in appearance through the
production of the cephalium, which is a mass of areoles that
produce the reproductive structures. The cephalia grow
slowly and persist for years, producing flowers and fruits each
season. In some cases the cephalia of Melocactus may reach
nearly 1 m (3.3 ft) in height. Interestingly, many species of
Melocactus cannot be transplanted from the wild after they
have reached the adult stage.

Melocactus was probably among the first cacti observed
by Europeans when they arrived in the New World late in the
fifteenth century, and they were found in English collections
before the end of the sixteenth century. They were first re-
ferred to as Echinomelocactus, which Joseph Pitton de Tourne-
fort shortened to Melocactus in the early eighteenth century,
the name derived from the Greek melon, apple, thus apple
cactus. A Melocactus was among the 22 species of cacti de-
scribed by Carl Linnaeus in Species Plantarum of 1753,
which he named Cactus melocactus. In post-Linnaean times,
Heinrich Link and Christoph Otto formally described the
genus Melocactus in 1827, including four species, only one
of which, M. macracanthos, is presently accepted, the others
being mixtures or synonyms. Their M. communis, for exam-
ple, includes material of M. intortus, M. curvispinus, and M.
caroli-linnaei, the latter named by Nigel Taylor (1991a) to
include Linnaeus's C. melocactus, the conserved type of the
genus; "Melocactus melocactus" is not a permissible name
botanically.

The first major study of Melocactus was published by
Friedrich Miquel in 1840 with 34 species. Subsequent studies
have shown that only 6 of those can be accepted, however, the
others being synonyms or of questionable status. Nathaniel
Britton and Joseph Rose (1919-1923,3:220), following rules
of strict priority, returned to the Linnaean name Cactus for
the genus. Over the years a large number of species have been
proposed for Melocactus, in part a reflection of the great vari-
ability of populations. Thus there are numerous synonyms
for the 33 species (and two naturally occurring hybrids) de-
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scribed here; the monograph of Melocactus in Central and
South America by Nigel Taylor (1991 a) has clarified the tax-
onomy of the genus. All of the species flower during the day,
the flowers usually opening mid- to late afternoon and clos-
ing at dusk. Pollination is primarily by hummingbirds,
though insects may also be involved in some species.

Melocactus Link & Otto 1827, conserved name
Cactus in the sense of Britton & Rose 1922, not Linnaeus 1753 (see

Mammillaria)
Subfamily Cactoideae, tribe Cereeae. Plants solitary, depressed

globose to cylindrical, usually less than 1 m (3.3 ft) high, without in-
determinate growth. Ribs 8-27, vertical. Tubercles absent. Areoles
small to large. Spines 3-21 or more, well developed, poorly differen-
tiated as centrals and radials, sometimes hooked in young plants.
Flowering portion a terminal cephalium bearing wool and bristles.
Flowers short-lived, small, tubular, red to pink, naked. Fruits short to
long club shaped, juicy, naked except for floral remains, white, pink,
magenta, or reddish. Seeds globose to ovoid, black. Distribution: oc-
curring widely in the western hemisphere from western Mexico south
through Central America to Ecuador to southern Peru, east through
the Amazon to eastern Brazil and Venezuela, into the Caribbean.

Melocactus Xalbicephalus Buining & Brederoo 1973

Melocactus Xalbicephalus is a naturally occurring hybrid, M.
ernestii X M. glaucescens (Taylor 199la). Distribution: Brazil.

Melocactus andinus R. Gruber ex N. P. Taylor 1991

Plants depressed globose to elongate pyramidal, dark green
to yellowish green to yellow, 8-25 cm (3.1-9.8 in) high, 10.5-
30 cm (4.1-12 in) in diameter. Ribs 10-15, acute. Areoles
sunken into the ribs. Spines dark brown, becoming gray or
reddish brown. Central spines 1-6, more or less straight,
erect, 8-16 mm (0.3-0.6 in) long. Radial spines 7-15, similar
to the centrals. Cephalia to 15 cm (5.9 in) high, 4.5-9 cm
(1.8-3.5 in) in diameter, with dark rusty bristles and wool.
Flowers open in the morning and close midafternoon, ex-
serted above the cephalium, pale pink, 23-30 mm (0.9-1.2
in) long, 9-11 mm (0.4 in) in diameter. Fruits red at tips,
paler below, 15-22 mm (0.6-0.9 in) long. Distribution: Andes
of Colombia and western Venezuela at elevations of 1500-
2200m (4900-7200 ft).

Melocactus azureus Buining & Brederoo 1971
TURK'S-CAP CACTUS
Melocactus ferreophilus Buining & Brederoo 1973, M. azureus subsp.

ferreophilus (Buining & Brederoo) N. P. Taylor 1991
Melocactus krainzianus Buining & Brederoo 1975

Plants subglobose to cylindrical, dark to gray-green, some-
times glaucous, 13-45 cm (5.1-18 in) high, 14-19 cm (5.5-
7.5 in) in diameter. Ribs 9-10, triangular in cross section.
Spines black to reddish, overlaid with gray, some hooked in
seedlings. Central spines 1-4, slightly curved to straight. Ra-
dial spines 7-11. Cephalia to 12 cm (4.7 in) high, 7-9 cm
(2.8-3.5 in) in diameter, with reddish bristles and brown or
white wool. Flowers pinkish magenta, 19-23 mm (0.7-0.9
in) long, 8-11.5 mm (0.3-0.5 in) in diameter. Fruits white or
sometimes pale pink, to 17 mm (0.7 in) long. Distribution:
limestone in Bahia, Brazil, at elevations of 450-800 m (1500-
2600 ft).

Two subspecies of Melocactus azureus are recognized.
Subspecies azureus has glaucous stems, especially when
young, and bristles are usually not exserted above the tops
of the cephalia but brown tufts of wool are present; it occurs
at moderate elevations in northern central Bahia. Subspecies
ferreophilus has stems that are never glaucous, and cephalia
have bristles that are well exserted and lack brown wool; it
occurs at elevations to 800 m (2600 ft) in central Bahia.

Melocactus bahiensis (Britton & Rose) Lutzelburg 1923
Cactus bahiensis Britton & Rose 1922, Melocactus oreas subsp.

bahiensis (Britton & Rose) Rizzini 1982, M. oreas var. bahiensis
(Britton & Rose) Rizzini 1983

Melocactus amethystinus Buining & Brederoo 1972, M. bahiensis
subsp.amethystinus (Buining & Brederoo) N. P. Taylor 1991

Melocactus brederooianus Buining 1972, M. inconcinnus var. bredero-
oianus (Buining) F. Ritter 1979

Melocactus grisoleoviridis Buining & Brederoo 1974

Melocactus
azureus subsp.
ferreophilus
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Melocactus lensselinkianus Buining & Brederoo 1974

Melocactus acispinosus Buining & Brederoo 1975

Melocactus inconcinnus Buining & Brederoo 1975

Melocactus ammotrophus Buining Brederoo & Bercht 1984

Melocactus glauxianus Brederoo & Bercht 1984

Plants globose, depressed globose, or pyramidal, pale to dark
green, 9.5—21 cm (3.7-8.3 in) high, 11-21 cm (4.3-8.3 in) in
diameter. Ribs 8-14, very low, variable in shape. Spines
brown, reddish, or yellow, overlaid with gray, some curved or
hooked in young plants. Central spines 1-4, mostly straight,
17-50 mm (0.7-2 in) long. Radial spines 7-12, mostly
straight, to 60 mm (2.4 in) long. Cephalia usually small, to 5
cm (2 in) high, 6.5-8.5 cm (2.6-3.3 in) in diameter. Flowers
pinkish magenta, 20-23 mm (0.8-0.9 in) long, 10-12.5 mm
(0.4-0.5 in) in diameter. Fruits reddish to magenta above,
paler below. Distribution: eastern Brazil.

Two subspecies of Melocactus bahiensis are recognized.
Subspecies bahiensis is variable and has been further divided
into forms; its stems have acute or rounded ribs, and it is
found in the more northern part of eastern Brazil. Sub-
species amethystinus has acute ribs that are triangular in
cross section, and it is found farther south in the southern
edge of Bahia and northern Minas Gerais.

Melocactus bellavistensis Rauh & Backeberg 1957
Melocactus onychacanthus Ritter 1966, M. bellavistensis subsp. ony-

chacanthus (Ritter) N. P. Taylor 1991

Plants depressed globose to somewhat elongate and conical,
shiny dark green, 6-25 cm (2.4-9.8 in) high, 8-25 cm (3.1-

Melocactus
bahiensis subsp.

bahiensis

9.8 in) in diameter. Ribs 9-18, sharply acute, with straight
sinuses. Areoles sunken into notches in the ribs. Spines whit-
ish to reddish yellow, with gray coating, usually curved down-
ward, variable in stoutness. Central spines absent or 1-3, lo-
cated in the upper parts of the areoles, sometimes inconspic-
uous, 1-17 mm (to 0.7 in) long. Radial spines 6-12, lower
ones longest, to 25 mm (1 in), upper ones 1-8 mm (to 0.3 in)
long. Cephalia to 15 cm (5.9 in) high, 6—10 cm (2.4-3.9 in) in
diameter, with exserted reddish bristles and creamy white
wool. Flowers open in mid- to late afternoon, deep pink,
18-26 mm (0.7-1 in) long, 5-10 mm (0.2-0.4 in) in diame-
ter. Fruits red, 15-29 mm (0.6-1.1 in) long. Distribution:
southern Ecuador and northern Peru.

Two subspecies of Melocactus bellavistensis are recog-
nized. Subspecies bellavistensis has stems with 12-18 ribs,
and central spines are absent or inconspicuous; it occurs in
southern Ecuador and northern Peru. Subspecies onycha-
canthus, the more southerly subspecies, has stems with 9-12
ribs, and 0-3 central spines; it occurs only in northern Peru.

Melocactus broadwayi (Britton & Rose) A. Berger 1926
Cactus broadwayi Britton & Rose 1922

Plants globose to short cylindrical, yellowish green, 10-20
cm (3.9-7.9 in) high and in diameter. Ribs 14-18, low,
rounded, acutely separated. Areoles small, depressed. Spines
brown or horn colored, with brownish tips. Central spine us-
ually one, sometimes 2—3, stout. Radial spines 8-10, curved
inward, 10-15 mm (0.4-0.6 in) long. Cephalia 2-3 cm (0.8-
1.2 in) high, 6-7 cm (2.4-2.8 in) broad basally, with soft
brown bristles and white wool. Flowers small, purplish.
Fruits club shaped, purple, to 25 mm (1 in) long. Distribu-
tion: Lesser Antilles and Tobago.

Melocactus bellavistensis subsp. bellavistensis
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Melocactus caroli-linnaei N. P. Taylor 1991
Cactus melocactus Linnaeus 1753

Plants cylindrical, to 1 m (3.3 ft) high, green. Ribs 10-15.
Spines 10—12 or sometimes more, stout, yellowish to brown-
ish, 3-5 cm (1.2-2 in) long. Cephalia with very dense, long-
exserted, stout bristles that obscure the wool beneath except
at the tip. Flowers narrowly cylindrical, red, to 40 mm (1.6
in) long. Fruits club shaped, red, to 50 mm (2 in) long. Dis-
tribution: Jamaica.

Melocactus Concinnus Buining & Brederoo 1972
?Melocactus pruinosus Werdermann 1934
Melocactus axiniphorus Buining & Brederoo 1976
Melocactus robustispinus Buining, Brederoo & J. Theunissen 1977, M.

zehntneri subsp. robustispinus (Buining et al.) P. J. Braun 1988

Plants depressed globose, gray-green and glaucous, 8-13 cm
(3.1-5.1 in) high, 11-16 cm (4.3-6.3 in) in diameter. Ribs 8-
12, often laterally creased. Spines red to black, later yellowish
and overlaid with gray except at the tips. Central spine one,
upcurved, 10-19 mm (0.4-0.7 in) long. Radial spines 6-8,
recurved, sometimes hooked at the tip, 15-26 mm (0.6-1 in)
long. Cephalia to 5.5 cm (2.2 in) high, 4-9 cm (1.6-3.5 in) in
diameter, with fine, dense, pale pinkish red bristles and
cream-colored wool. Flowers barely to well exserted from the
cephalia, deep pink, 20-23 mm (0.8-0.9 in) long, 6-12 mm
(0.2-0.5 in) in diameter. Fruits pale lilac-pink to pink, 13-22
mm (0.5-0.9 in) long. Distribution: central Bahia to north-
ern central Minas Gerais, Brazil.

Melocactus Conoideus Buining & Brederoo 1973
CONE-LIKE TURK'S-HEAD CACTUS

Plants strongly depressed globose to hemispheric, to 10 cm
(3.9 in) high and 17 cm (6.7 in) in diameter. Ribs 11-14, very
low and rounded. Spines dark brown, overlaid with gray,
some curved or hooked in seedlings. Central spine one, 20-
22 mm (0.8-0.9 in) long. Radial spines 8-11, straight to
slightly curved, to 35 mm (1.4 in) long. Cephalia to 4 cm (1.6
in) high and 7.5 cm (3 in) in diameter, with dark red bristles
and abundant white wool. Flowers lilac-magenta, to 22 mm
(0.9 in) long and 10 mm (0.4 in) in diameter, pinkish magen-
ta. Fruits to 18 mm (0.7 in) long. Distribution: southeastern
Bahia, Brazil. Melocactus conoideus is severely threatened by
habitat destruction and is listed in Appendix I of CITES.

Melocactus curvispinus Pfeiffer 1837
VIZNAGA DE DULCE

?Melocactus obtusipetalus Lemaire 1838, ?Cactus obtusipetalus
(Lemaire) Britton & Rose 1922

Melocactus delessertianus Lemaire 1839
Melocactus caesius H. L Wendland 1840, Cactus caesius (H. L. Wend-

land) Britton & Rose 1922, M. curvispinus subsp. caesius (H. L.
Wendland) N.P.Taylor 1991

Melocactus humilis Suringar 1889
Melocactus lobelii Suringar 1896
Melocactus ruestii K. Schumann. 1896
Melocactus salvador Murillo 1897, Cactus salvador (Murillo) Britton &

Rose 1922
Cactus maxonii Rose 1907, Melocactus maxonii (Rose) Gurke 1908,

M. ruestii subsp. maxonii (Rose) Elizondo 1986
Melocactus guatemalensis Gurke & Eichlam 1908
Cactus oaxacensis Britton & Rose 1923, Melocactus oaxacensis (Brit-

ton & Rose) Backeberg 1960, M. ruestii subsp. oaxacensis (Britton
& Rose) Elizondo 1986

Melocactus concinnus

Melocactus
conoideus
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Melocactus guitartii Leon 1934

Melocactus dawsonii Bravo 1965, M. curvispinus subsp. dowsonii

(Bravo) N.P. Taylor 1991

Melocactus loboguerreroi Cardenas 1967

Melocactus holguinensis Areces 1976

Melocactus jakusii Meszaros 1977

Melocactus maxonii subsp. sanctae-rosae (L. D. Gomez) Elizondo

1986, M. ruestii subsp. sanctae-rosae (L. D. Gomez) Elizondo 1986

Melocactus ruestii subsp. cintalapensis Elizondo 1986

Plants depressed globose to short cylindrical, light to dark
green, somewhat glaucous, 6-30 cm (2.4-12 in) high, 8-27
cm (3.1-11 in) in diameter. Ribs 10-16, acute, sometimes be-
coming tuberculate. Areoles sunken into the notches of the
ribs. Spines dirty white to nearly black, some curved. Central
spines 1-4, sometimes absent, erect, 15-52 mm (0.6-2 in)
long. Radial spines 6-11, sometimes more, lowermost long-
est, 3—42 mm (to 1.7 in). Cephalia usually small, 3-4 cm (1.2—
1.6 in) high, 7-11 cm (2.8-4.3 in) in diameter, usually with
conspicuous long-exserted reddish brown bristles. Flowers
exserted more than 10 mm (0.4 in) from the cephalium,
opening early to midafternoon, dark to light pinkish ma-
genta, 18-43 mm (0.7-1.7 in) long, 10-25 mm (0.4-1 in) in
diameter. Fruits club shaped, pink to bright red to deep ma-
genta, paler toward the base, 16-60 mm (0.6-2.4 in) long.
Distribution: throughout much of the range of the genus,
from Mexico south into Peru, thence northeast into Colom-
bia and Venezuela, into the Caribbean.

The variable Melocactus curvispinus is fairly well defined
but has been subdivided into several species, especially by
hobbyists. Taylor (1991a) recognized three subspecies. Sub-
species curvispinus has strongly backward curving radial
spines to 28 mm (1.1 in) long; it occurs in Mexico, Central
America, Colombia, and western Venezuela at elevations up

Melocactus
curvispinus

subsp. caesius

to 1500 m (4920 ft). Subspecies caesius has nearly straight
radial spines or radial spines longer than 28 mm (1.1 in); it
occurs in the Caribbean and the coastal regions of Colombia
and Venezuela up to 700 m (2300 ft). Subspecies dawsonii is
restricted to Jalisco in western Mexico.

Melocactus deinacanthus Buining & Brederoo 1973

WONDERFULLY BRISTLED TURK'S-HEAD CACTUS

Plants globose to elongate, becoming fairly large, 15-35 cm
(5.9-14 in) high, 12-25 cm (4.7-9.8 in) in diameter. Ribs
10-12, acute. Central spines 4-7, reddish brown, to 53 mm
(2.1 in) long. Radial spines 11-14, somewhat curved, to 80
mm (3.1 in) long. Cephalia to 25 cm (9.8 in) high and 9 cm
(3.5 in) in diameter, with exposed bristles at the tips. Flowers
pinkish magenta, to 26 mm (1 in) long and 12 mm (0.5 in) in
diameter. Fruits club shaped, completely white, 12-22 mm
(0.5—0.9 in) long. Distribution: southern central Bahia, Bra-
zil. Melocactus deinacanthus is listed in Appendix I of CITES.

Melocactus ernestii Vaupel 1920
Melocactus oreas subsp. ernestii (Vaupel) P. J. Braun 1988

Melocactus erythracanthus Buining & Brederoo 1973

Melocactus longicarpus Buining & Brederoo 1974, M. deinacanthus

subsp. longicarpus (Buining & Brederoo) P. J. Braun 1988, M.

ernestii subsp. longicarpus (Buining & Brederoo) N. P. Taylor 1991

Melocactus florschuetzianus Buining & Brederoo 1975, M. deinacan-

thus subsp. florschuetzianus (Buining & Brederoo) P. J. Braun 1988

Melocactus mulequensis Buining & Brederoo 1976

Melocactus azulensis Buining Brederoo &Theunissen 1977

Melocactus longispinus Buining Brederoo &Theunissen 1977, M. oreas

var. longispinus (Buining Brederoo &Theunissen) P. J. Braun 1988

Melocactus interpositus F. Ritter 1979

Melocactus montanus F. Ritter 1979

Melocactus nitidus F. Ritter 1979

Melocactus neomontanus Heek & Hovens 1984

Plants subglobose to short cylindrical, light yellowish green
to dark green, 9-45 cm (3.5-18 in) high, 7-35 cm (2.8-14
in) in diameter. Ribs 9-13, more or less rounded but some-
times with acute edges. Spines with red and yellow bands or
reddish or brownish. Central spines 3-8, lowermost curved
or straight, 3.2-9 cm (1.3-3.5 in) long. Radial spines 7-13,
straight or curved outward, 4-15 cm (1.6-5.9 in) long.
Cephalia to 18 cm (7.1 in) high and 8 cm (3.1 in) in diame-
ter, with pinkish red bristles, the tips sometimes covered with
white wool. Flowers light to dark pinkish magenta, 19.5-29
mm (0.8-1.1 in) long, 9-18 mm (0.4-0.7 in) in diameter.
Fruits deep pink to red apically, variable in size, 14-45 mm
(0.6-1.8 in) long. Distribution: Bahia and Minas Gerais,
Brazil.
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Two subspecies of Melocactus ernestii are recognized. Sub-
species ernestii has distinctly mucilaginous stems with 10-13
ribs; it occurs in Bahia and northeastern Minas Gerais. Sub-
species longicarpus lacks mucilage in the stems, which have
9-11 ribs; it occurs in southern Bahia and northern Minas
Gerais.

Melocactus estevesii P. J. Braun 1989

Plants cylindrical, green, to 22 cm (8.7 in) high, 10-17 cm
(3.9-6.7 in) in diameter. Ribs 12-16, somewhat high and
narrow but with rounded edges. Spines round, usually
curved, dull red, becoming black. Central spine usually one,
sometimes as many as 4,40-60 mm (1.6-2.4 in) long. Radial
spines 8-9, lowermost longest, to 80 mm (3.1 in). Cephalia
to 13 cm (5.1 in) high and 6 cm (2.4 in) in diameter, with
reddish bristles and white wool. Flowers open in midafter-
noon, exserted to 12 mm (0.5 in) above the cephalia, pink, to
37 mm (1.5 in) long, 15-18 mm (0.6-0.7 in) in diameter.
Fruits elongate club shaped, red, 30-40 mm (1.2-1.6 in)
long, without seeds in lower half. Distribution: northern Ro-
raima, Brazil.

Melocactus glaucescens Buining & Brederoo 1972

WOOLLY WAXY-STEMMED TURK'S-CAP CACTUS

Plants depressed globose to pyramidal, intensely light glau-
cous bluish green at first, later light gray-green, 13-18 cm
(5.1-7.1 in) high, 14-24 cm (5.5-9.4 in) in diameter. Ribs
8-15, very broad near bases. Spines brown overlaid with gray,
with blackish tips. Central spines absent or 1-2, ascending
and curved upward, 11-20 mm (0.4-0.8 in) long. Radial
spines 5-8, straight to curved, 11-25 mm (0.4-1 in) long.
Cephalia to 10 cm (3.9 in) high, 6-7.5 cm (2.4-3 in) in di-
ameter, with the bristles hidden beneath dense creamy white

Melocactus ernestii subsp. ernestii, photograph by Urs Eggli

wool. Flowers lilac-magenta, to 25 mm (1 in) long and 16
mm (0.6 in) in diameter. Fruits sometimes flattened, deep
red, 10-16 mm (0.4-0.6 in) long. Distribution: Bahia, Brazil.
Melocactus glaucescens is listed in Appendix I of CITES.

Melocactus harlowii (Britton & Rose) Vaupel 1912
Cactus harlowii Britton & Rose 1912

Melocactus acunae Leon 1934

Melocactus borhidii Meszaros 1977

Melocactus evae Meszaros 1977

Melocactus nagyi Meszaros 1977

Melocactus radoczii Meszaros 1977

Melocactus acunae subsp. lagunaensis Mesc 1977

Plants ovoid to cylindrical, light green, to 25 cm (9.8 in) high,
10-20 cm (3.9-7.9 in) in diameter. Ribs 10-12. Spines not
distinguishable as centrals and radials, reddish to yellowish
with age, slender, slightly spreading, 30-40 mm (1.2-1.6 in)
long. Cephalia 5-10 cm (2-3.9 in) high and in diameter, with
reddish bristles. Flowers barely protruding from the cephalia,
red, 15-20 mm (0.6-0.8 in) long, 10-25 mm (0.4-1 in) in
diameter. Fruits elongate, pink, to 20 mm (0.8 in) long. Dis-
tribution: southeastern Cuba.

Melocactus Xhorridus Werdermann 1934

Melocactus Xhorridus is a naturally occurring hybrid, proba-
bly M. ernestii x M. zehntneri (Taylor 1991a). Distribution:
Brazil.

Melocactus intortus (P. Miller) Urban 1919
TURK'S-CAP CACTUS
Cactus intortus P. Miller 1768

?Cactus coronatus Lamarck 1783, ?Melocactus coronatus (Lamarck)

Backeberg 1960

Cactus melocactus [van] communis Aiton 1789, Melocactus commu-

nis (Aiton) Link & Otto 1827

Cactus antonii Britton 1933, Melocactus antonii (Britton) F. M. Knuth

1935, M. intortus var. antonii (Britton) Backeberg 1960

Melocactus intortus subsp. domingensis Areces 1997

Melocactus pedernalensis M. Mejia & R. Garcia 1997

Plants globose to cylindrical, pale green, to 1 m (3.3 ft) high,
15-40 cm (5.9-16 in) in diameter. Ribs 14-17, sometimes
more, broad, large. Spines 9-21, not always distinguishable
as centrals and radials, stout, yellow to brown, 20-70 mm
(0.8-2.8 in) long. Cephalia often quite high, sometimes as
tall as the vegetative portion, with brown bristles. Flowers
pink, 15-20 mm (0.6-0.8 in) long, 12-15 mm (0.5-0.6 in) in
diameter. Fruits broadly club shaped, pink, 20-25 mm (0.8-
1 in) long. Distribution: occurring widely throughout the
West Indies.
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Two subspecies of Melocactus intortus are recognized.
Subspecies intortus is globose to cylindrical, reaches 1 m (3.3
ft) in height, has 9-15 spines with the centrals nearly straight,
and the cephalia are cylindrical to elongate, sometimes
reaching 1 m (3.3 ft) in length; it occurs widely in the Carib-
bean. Subspecies domingensis tends to be cask shaped, reaches
only about 50 cm (20 in) in height, has 14-21 spines with
long and curved centrals, and the cephalia are usually glo-
bose, reaching only 12 cm (4.7 in) in length; it is found only
in the Dominican Republic.

Melocactus lanssensianus P. J. Braun 1986

Plants depressed globose, gray-green, to 8 cm (3.1 in) high
and 14 cm (5.5 in) in diameter. Ribs usually 12, acute. Spines
pinkish gray to brownish to yellowish, stout. Central spine
one, curved upward, 30-35 mm (1.2-1.4 in) long. Radial
spines 7-8, curved backward, 35-40 mm (1.4-1.6 in) long.
Cephalia to 2.5 cm (1 in) high and 7 cm (2.8 in) in diameter,
with pale red to salmon bristles. Flowers reportedly cleistog-
amous and never expanding. Fruits pink, to 17 mm (0.7 in)
long. Distribution: southeastern Pernambuco, Brazil.

Melocactus lemairei (Monville ex Lemaire) Miquel ex
Lemaire 1840

Echinocactus lemairei Monville ex Lemaire 1838, Cactus lemairei
(Monville ex Lemaire) Britton & Rose 1922

?Melocactus hispaniolicus Vaupel 1919

Plants cylindrical to somewhat pyramidal, green, 20-30 cm
(7.9-12 in) high, to 20 cm (7.9 in) in diameter. Ribs 9-10.
Spines not readily distinguishable as centrals and radials,
clustering, 8-10, stout, somewhat flattened, yellowish to
brownish, 20-30 mm (0.8-1.2 in) long. Cephalia slender, to
10 cm (3.9 in) high, with brownish, spinelike bristles and
white wool. Flowers exserted to 12 mm (0.5 in) above the
cephalia, pink, to 20 mm (0.8 in) long and 15 mm (0.6 in) in
diameter. Fruits slender, pink, to 20 mm (0.8 in) long. Dis-
tribution: Hispaniola.

Melocactus levitestatus Buining & Brederoo 1973
Melocactus diersianus Buining & Brederoo 1975
Melocactus securituberculatus Buining & Brederoo 1976
Melocactus warasii E. Pereira & R. Buenecker 1977
Melocactus rubrispinus F. Ritter 1979
Melocactus uebelmannii P. J. Braun 1985

Plants depressed globose to cylindrical, light gray-green to
dark green, sometimes glaucous, 15-68 cm (5.9-27 in) high,
14-30 cm (5.5-12 in) in diameter. Ribs 9-15, acute. Spines
brownish red, overlaid with gray, sometimes hooked in seed-
lings. Central spines 1-6, ascending, 17-33 mm (0.7-1.3 in)
long, some may be curved downward. Radial spines 7-10,

Melocactus intortus subsp. intortus, also illustrated on page 31 Melocactus levitestatus, photograph by Urs Eggli
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strongly curved backward, 21-33 mm (0.8-1.3 in) long.
Cephalia to 18 cm (7.1 in) high, 7-12 cm (2.8-4.7 in) in di-
ameter, with bright red bristles. Flowers all red or red out-
side, deep magenta within, 20-27 mm (0.8-1.1 in) long, 6-9
mm (0.2-0.4 in) in diameter. Fruits short, club shaped, pure
white or pale pink, 12-24 mm (0.5-0.9 in) long. Distribu-
tion: southern and western Bahia and northern central
Minas Gerais, Brazil.

Melocactus macracanthos (Salm-Dyck) Link & Otto 1827
Cactus macracanthos Salm-Dyck 1820
Melocactus barbarae Antesberger 1988
Melocactus bozsingianus Antesberger 1989
Melocactus law Antesberger 1991
Melocactus inclinatus Antesberger 1995

Plants flattened globose to globose, pale green or dull green,
to 25 cm (9.8 in) high, to 30 cm (12 in) in diameter. Ribs 11-
15, rounded. Spines yellowish to brownish. Central spines 4,
sometimes more, stout, unequal, to 70 mm (2.8 in) long. Ra-
dial spines 12-15, spreading, 30-35 mm (1.2-1.4 in) long.
Cephalia often elongated, to more than 20 cm (7.9 in) high,
7-10 cm (2.8-3.9 in) in diameter, with extensive brown bris-
tles. Flowers pink, 15-20 mm (0.6-0.8 in) long, 10-15 mm
(0.4-0.6 in) in diameter. Fruits broadly club shaped, shiny
red, 15-20 mm (0.6-0.8 in) long. Distribution: Curacao and
adjacent islands. Melocactus macracanthos has an extensive
synonymy, a result of its great variability. Most names are not
encountered in current literature but can be found by refer-
ring to Britton and Rose (1919-1923, 3: 222-224) if neces-
sary.

Melocactus matanzanus Leon 1934
DWARF TURK'S-CAP CACTUS, TURK'S-CAP CACTUS
Melocactus actinacanthus Areces 1976

Plants globose, pale green, 7-9 cm (2.8-3.5 in) high, 8-9 cm
(3.1-3.5 in) in diameter. Ribs 8-9 or more. Spines brownish

Melocactus matanzanus

white or gray. Central spine one, to 20 mm (0.8 in) long. Ra-
dial spines 7-8, 12-20 mm (0.5-0.8 in) long. Cephalia to 9
cm (3.5 in) high, 5-6 cm (2-2.4 in) in diameter, densely cov-
ered with reddish brown bristles. Flowers opening about
noon, pink, to 20 mm (0.8 in) long. Fruits pink to lilac-pink,
10-20 mm (0.4-0.8 in) long. Distribution: northern Cuba.

Melocactus mazelianus Riha 1981

Plants depressed globose to pyramidal or ovoid, yellowish
green to dark green, 9-27 cm (3.5-11 in) high, 7-20 cm
(2.8-7.9 in) in diameter. Ribs 9-15, acute between the are-
oles. Spines black at first, later reddish brown to dark brown,
sometimes overlaid with gray. Central spines 0-3, straight
or slightly curved upward, 15-45 mm (0.6-1.8 in) long. Ra-
dial spines 6-11, straight or curved, 16-40 mm (0.6-1.6 in)
long, lower ones longest. Cephalia to 12 cm (4.7 in) high and
8 cm (3.1 in) in diameter, with bristles usually hidden in con-
spicuous white wool. Flowers deep crimson, to 26 mm (1 in)
long, 10-14 mm (0.4-0.6 in) in diameter, pink. Fruits to 41
mm (1.6 in) long. Distribution: eastern Colombia and west-
ern to central Venezuela.

Melocactus neryi K. Schumann 1901
Cactus neryi (K. Schumann) Britton & Rose 1922
Melocactus guaricensis Croizat 1950
Melocactus schulzianus Buining & Brederoo 1974

Plants depressed globose, dark blue-green to yellowish green,
5.5-18 cm (2.2-7.1 in) high, 7-20 cm (2.8-7.9 in) in diam-
eter. Ribs 9-15, sharply acute. Areoles sunken into notches in
the ribs. Spines dark brown to yellowish brown or reddish
brown with age, thickly overlaid with whitish gray. Central
spine usually one, curved upward, 10—25 mm (0.4-1 in) long.
Radial spines 6-10, curved, to 29 mm (1.1 in) long. Cephalia
usually quite broad, to 5 cm (2 in) high, 4-9 cm (1.6-3.5 in)
in diameter, with fine, dense, reddish to orangish red bris-
tles. Flowers sometimes barely exserted above the cephalia,
pink to purplish crimson, 18-22 mm (0.7-0.9 in) long, 8-10
mm (0.3-0.4 in) in diameter. Fruits pink to lilac-pink, 10-20
mm (0.4-0.8 in) long, sometimes flattened. Distribution:
western and central Venezuela, northern Brazil, and Suri-
name.

Melocactus oreas Miquel 1840
Cactus oreas (Miquel) Britton & Rose 1922
Melocactus cremnophilus Buining & Brederoo 1972, M. oreas subsp.

cremnophilus (Buining & Brederoo) P. J. Braun 1988
Melocactus rubrisaetosus Buining, Brederoo &Theunissen 1977, M.

oreas subsp. rubrisaetosus (Buining, Brederoo &Theunissen) P. J.
Braun 1988
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Plants depressed globose to elongate, medium to dark green,
8.5-35 cm (3.3-14 in) high, 10-18 cm (3.9-7.1 in) in diam-
eter. Ribs 10-16, round in cross section but with acute edges.
Spines yellowish brown to reddish brown, round in cross
section. Central spines 1-4,27-45 mm (1.1-1.8 in) long. Ra-
dial spines 8-11, slender, flexible, straight or curved, 40-80
mm (1.6-3.1 in) long. Cephalia to 12 cm (4.7 in) high, 4-8
cm (1.6-3.1 in) in diameter, with dark reddish brown bris-
tles. Flowers light to dark pinkish magenta, 17-22 mm (0.7-
0.9 in) long, 7-10 mm (0.3-0.4 in) in diameter. Fruits elon-
gate club shaped, red at the tip and magenta to pinkish
below, 14-28 mm (0.6-1.1 in) long. Distribution: Bahia,
Brazil.

Two subspecies of Melocactus oreas are recognized by the
International Cactaceae Systematics Group. Subspecies oreas
has stems that are globose to elongate and 10-15 cm (3.9-5.9
in) high, sometimes as high as 35 cm (14 in); it occurs at ele-
vations below 500 m (1600 ft) in eastern Bahia. Subspecies
cremnophilus has smaller stems that are often strongly de-
pressed globose, usually less than 12 cm (4.7 in) high; it occurs
above 700 m (2300 ft) in the more northern part of Bahia.

Melocactus pachyacanthus Buining & Brederoo 1975
Melocactus pachyacanthus subsp. viridis N. P. Taylor 1991

Plants depressed globose to elongate, green to gray-green,
sometimes glaucous, 15-30 cm (5.9-12 in) high, to 20 cm
(7.9 in) in diameter. Ribs 9-11, low. Spines all stout, reddish
brown, overlaid by gray, some hooked in seedlings. Central
spines 1-3, horizontally extended, 28-48 mm (1.1-1.9 in)
long. Radial spines 8-9, straight or slightly curved, 25-49
mm (1-1.9 in) long. Cephalia to 12 cm (4.7 in) high and 10

Melocactus
pachyacanthus

subsp.
pachyacanthus

cm (3.9 in) in diameter, nearly lacking wool but with dense
dull pinkish red bristles. Flowers sometimes only partly ex-
panded and barely exserted above the cephalia, pinkish ma-
genta, 22-25 mm (0.9-1 in) long, 7-10 mm (0.3-0.4 in) in di-
ameter. Fruits somewhat flattened, white or pale pink, 16-20
mm (0.6-0.8 in) long. Distribution: Bahia, Brazil.

Two subspecies of Melocactus pachyacanthus are recog-
nized. Subspecies pachyacanthus has globose to elongate
stems that are often strongly glaucous, especially when
young; it occurs at elevations below 700 m (2300 ft) in north-
ern Bahia. Subspecies viridis has depressed globose stems
that are almost always not glaucous; it occurs above 700 m
(2300 ft) in northern central Bahia.

Melocactus paucispinus G. Heimen & R. Paul 1983
FEW-SPINED TURK'S-CAP CACTUS

Plants strongly depressed, either hemispheric or disk shaped,
often partly buried in the sand, gray-green, never glaucous,
7-12 cm (2.8-4.7 in) high, 15-19 cm (5.9-7.5 in) in diame-
ter. Ribs 9-10. Spines curved backward, gray with darker tips.
Central spines absent. Radial spines 3-6, lowermost ones lar-
gest, 20-32 mm (0.8-1.3 in). Cephalia 3-6 cm (1.2-2.4 in)
high, 7-8 cm (2.8-3.1 in) in diameter, with dense, fine, pink-
ish red bristles and creamy white wool. Flowers deep pink,
18-26 mm (0.7-1 in) long, 9-15 mm (0.4-0.6 in) in diame-
ter. Fruits pale lilac-pink, 14-19 mm (0.6-0.7 in) long. Dis-
tribution: southern central Bahia, Brazil. Melocactus pau-
dspinus is listed in Appendix I of CITES.

Melocactus perezassoi Areces 1993

Plants occasionally branching, subglobose to ovoid, light to
yellowish green, 11-16 cm (4.3-6.3 in) high, 10-15 cm
(3.9-5.9 in) in diameter. Ribs 12-13, vertical, acute. Areoles

Melocactus paudspinus, photograph by Urs Eggli
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elongate, sunken. Spines 17-24, slender, yellow to horn col-
ored to brown. Central spines 3-5, spreading, straight or
curved upward, 2-3 cm (0.8-1.2 in) long. Radial spines
14-19, curved slightly upward, 0.5-2.5 cm (0.2-1 in) long.
Cephalia hemispheric to cylindrical elongate, 4-9 cm (1.6-
3.5 in) high, 6-8 cm (2.4-3.1 in) in diameter, with dense
wool and salmon to orange-red bristles. Flowers open in af-
ternoon, exserted 6-8 mm (0.2-0.3 in) above the cephalia,
pale pink, 2.8-3.4 cm (1.1-1.3 in) long, 1.2-1.5 cm (0.5-0.6
in) in diameter. Fruits club shaped, pale pink to white, 2.3-
2.8 cm (0.9-1.1 in) long, 6-8 mm (0.2-0.3 in) in diameter.
Distribution: central Cuba.

Melocactus peruvianus Vaupel 1913
Cactus townsendii Britton & Rose 1922

Melocactus jansenianus Backeberg 1933

Melocactus amstutziae Rauh & Backeberg 1957, M. peruvianus var.

amstutziae (Rauh & Backeberg) Rauh & Backeberg 1958

Melocactus fortalezensis Rauh & Backeberg 1957

Melocactus trujilloensis Rauh & Backeberg 1957

Melocactus unguispinus Rauh & Backeberg 1957

Melocactus huallancaensis Rauh & Backeberg 1958

Plants depressed globose to pyramidal or short cylindrical,
dark green, to 20 cm (7.9 in) high and in diameter. Ribs 8-16.
Spines reddish brown to black, extremely variable. Central
spines absent or 1-4, to 60 mm (2.4 in) long. Radial spines 4-
14, straight to strongly curved, sometimes interlaced and
pectinate, to 60 mm (2.4 in) long. Cephalia often small, to
20 cm (7.9 in) high and 8 cm (3.1 in) in diameter, with con-
spicuous reddish bristles. Flowers exserted well above the ce-
phalia, magenta, to 24 mm (0.9 in) long, 8-15 mm (0.3-0.6
in) in diameter. Fruits red at the tip, 16-25 mm (0.6-1 in)
long. Distribution: occurring widely from southwestern
Ecuador south along the western slope of the Andes to

southern Peru but not at elevations above 1270 m (4170 ft).
Melocactus peruvianus is extremely variable.

Melocactus praerupticola Areces 2000

Plants solitary, depressed globose, slightly wider than high,
often asymmetrical, dark green, 5.5-11 cm (2.2-4.3 in) high,
8-10.5 cm (3.1-4.1 in) in diameter. Ribs 10-11, broadly ob-
tuse, slightly undulate. Spines horn yellow to brown or dull
pinkish, not markedly stout. Central spines 2-3, curved
slightly upward, 14-30 mm (0.6-1.2 in) long. Radial spines
9-10, curved slightly upward, 20-25 mm (0.8-1 in) long.
Cephalia rather small, 1.3-3.2 cm (0.5-1.3 in) high, 3-4.5 cm
(1.2-1.8 in) in diameter, with very fine yellowish to ash gray
bristles. Flowers open in midafternoon, exserted 6-7 mm
(0.2-0.3 in) above the cephalia, pink to light pink, 23-28 mm
(0.9-1.1 in) long, 15-18 mm (0.6-0.7 in) in diameter. Fruits
red at the tip, 20-24 mm (0.8-0.9 in) long, 7-9 mm (0.3-0.4
in) in diameter. Distribution: Dominican Republic.

Melocactus salvadorensis Werdermann 1934

Plants depressed globose to pyramidal globose, grayish blue-
green, often very glaucous, 12-20 cm (4.7-7.9 in) high,
12-25 cm (4.7-9.8 in) in diameter. Ribs 8-14, triangular-
acute. Spines yellowish to reddish brown, overlaid with gray
at first. Central spines 1-4,15-30 mm (0.6-1.2 in) long. Ra-
dial spines 7-10, 20-46 mm (0.8-1.8 in) long. Cephalia to
15 cm (5.9 in) high, 6-10 cm (2.4-3.9 in) in diameter, with
dense reddish bristles but sparse grayish white wool. Flowers
open in late afternoon, barely exserted above the cephalia,
pinkish magenta, to 25 mm (1 in) long and 12 mm (0.5 in) in
diameter. Fruits club shaped, somewhat flattened, deep lilac-
magenta, to 17 mm (0.7 in) long. Distribution: eastern and
southern Bahia, Brazil.

Melocactus peruvianus Melocactus salvadorensis
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Melocactus Schatzlii H. Till & R. Gruber 1982

Plants depressed globose to ovoid, shape dependent on hab-
itat, usually gray-green, slightly glaucous, 8-18 cm (3.1-7.1
in) high, 10-20 cm (3.9-7.9 in) in diameter. Ribs 10-15, usu-
ally acute. Areoles sunken in notches in the ribs. Spines ap-
pearing somewhat weak, dark brown, becoming gray, straight
or slightly curved. Central spines 1-4, pointing outward, 8-
20 mm (0.3-0.8 in) long. Radial spines 5-10, similar to the
centrals, 4-20 mm (to 0.8 in) long, lowermost ones longest,
uppermost often bristle-like and very short. Cephalia to 12
cm (4.7 in) high, 6-10 cm (2.4-3.9 in) in diameter, some-
times nearly as wide as the stem, with white to gray wool and
nearly hidden bristles. Flowers barely exserted above the
cephalia, open in late afternoon, pale to deep pink, 21-30 mm
(0.8-1.2 in) long, 9-12 mm (0.4-0.5 in) in diameter. Fruits
red at the tip, pink or white below, 18-25 mm (0.7-1 in) long.
Distribution: Andes of northeastern Colombia and adjacent
Venezuela at elevations of 500-1050 m (1600-3440 ft).

MelocactUS smithii (Alexander) Buining ex G. D. Rowley 1976
Cactus smithii Alexander 1939

Melocactus roraimensis P. J. Braun & Esteves 1991

Plants globose to cylindrical, often taller than wide, green to
yellowish green, to 20 cm (7.9 in) high, 13-21 cm (5.1-8.3

in) in diameter. Ribs 12-16. Spines dark brown, becoming
yellowish or reddish brown, overlaid with whitish gray. Cen-
tral spine usually one, curved upward, to 50 mm (2 in) long.
Radial spines 8-9, to 32 mm (1.3 in) long. Cephalia to 18 cm
(7.1 in) long, 7-9 cm (2.8-3.5 in) in diameter, with clusters
of widely spaced, brownish red bristles. Flowers exserted well
above the cephalia, deep pink, 22-26 mm (0.9-1 in) long, 11
mm (0.4 in) in diameter. Fruits violet at the tip, lighter below,
20-25 mm (0.8-1 in) long. Distribution: northern Brazil
and adjacent southwestern Guyana.

Melocactus violaceus Pfeiffer 1835
TURK'S-CAP CACTUS
?Cactus melocactoides Hoffmannsegg 1826, ?Melocactus melocac-

toides (Hoffmannsegg) A. P. de Candolle 1828

Melocactus depressus W. J. Hooker 1838

Melocactus ellemeetii Miquel 1859

Melocactus margaritaceus Rizzini 1982, notvalidly published; M. vio-

laceus subsp. margaritaceus N. P. Taylor 1991

Melocactus violaceus subsp. ritteri N. P. Taylor 1991

Melocactus violaceus subsp. natalensis P. J. Braun & Esteves 1997

Plants often small, usually wider than tall, dark green, never
glaucous, 5-20 cm (2-7.9 in) high, 6-20 cm (2.4-7.9 in) in
diameter. Ribs 5-15. Spines brownish with dark tips, often
overlaid by gray, very slender. Central spines absent. Radial
spines 5-10, straight or slightly curved, 14-24 mm (0.6-0.9
in) long, lower 3 the longest. Cephalia to 6 cm (2.4 in) high,
sometimes more, 3.5-8.5 cm (1.4-3.3 in) in diameter, with
sparse to abundant, exserted pale red, fine bristles and abun-
dant white wool. Flowers exserted well above the cephalia,
deep pink, 15-25 mm (0.6-1 in) long, 6-14 mm (0.2-0.6 in)
in diameter. Fruits pale pink to darker pink to lilac-pink or
white, 12-19 mm (0.5-0.7 in) long. Distribution: northern
and eastern Brazil.

Melocactus schatzlii, photograph by Keith Grantham Melocactus violaceus subsp. violaceus



Three subspecies of Melocactus violaceus are recognized
by the International Cactaceae Systematics Group. Subspe-
cies violaceus has stems with 9-15 ribs and lilac-pink to pale
pink fruits; it occurs in northeastern Minas Gerais and along
the coast of eastern Brazil. Subspecies margaritaceus has
stems with 8-11 ribs and white fruits; it occurs along the
coast of northeastern Bahia, Sergipe, and Alagoas. Subspecies
ritteri has stems with only 5-6 ribs and lilac-pink to pink
fruits; it occurs in inland Bahia.

Mehcactus zehntneri (Britton & Rose) Lutzelburg 1923
Cactus zehntneri Britton & Rose 1922
Melocactus macrodiscus Werdermann 1932
Melocactus curvicornis Buining & Brederoo 1972, M. zehntneri var

curvicornis (Buining & Brederoo) P. J. Braun 1988
Melocactus giganteus Buining & Brederoo 1973
Melocactus helvolilanatus Buining & Brederoo 1976
Melocactus canescens F. Ritter 1979, M. zehntneri subsp. canescens

(F.Ritter) P. J. Braun 1988
Melocactus arcuatispinus Brederoo & Eerkens 1983
Melocactus douradaensis Hovens & Strecker 1984
Melocactus saxicola L. Diers & Esteves 1984

Plants extremely variable in shape, hemispheric to cylindri-
cal, various shades of green, often glaucous, 11-48 cm (4.3-
19 in) high, 9-25 cm (3.5-9.8 in) in diameter. Ribs 10-22
with sharply acute edges. Spines yellow, brown, or reddish,
overlaid with gray except at the dark tips, some hooked in
seedlings. Central spines 0-4, curved upward, 15-45 mm
(0.6-1.8 in) long. Radial spines 7-11, weakly to strongly
curved backward, 19-45 mm (0.7-1.8 in) long, lower ones
longest. Cephalia to 11 cm (4.3 in) or more long, 6-10 cm
(2.4-3.9 in) in diameter, with dense, fine, pale pinkish red
bristles and sparse or abundant white to creamy white wool.

Melocactus zehntneri, photograph by Urs Eggli
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Flowers even with or well exserted from the cephalia, pale to
deep pink, to 25 mm (1 in) long, 4-13 mm (to 0.5 in) in di-
ameter. Fruits pale to deep lilac-pink, 12-20 mm (0.5-0.8
in) long. Distribution: northeastern Brazil. The great varia-
tion in almost all characters of Melocactus zehntneri has led
to confusions in taxonomy.

Micranthocereus
Micranthocereus (type, Cereus polyanthus = M. polyanthus)
was described by Curt Backeberg in 1938, the name derived
from the Greek micro-, small, and anthos, flower, thus small-
flowered cereus. Micranthocereus is closely related to Arroja-
doa and the International Cactaceae Systematics Group in-
cluded it in Arrojadoa at first (Hunt and Taylor 1986), but
further study supports its separation as a distinct genus
(Hunt 1999a).

The nine species of Micranthocereus are shrubby to tall
columnar and bear loose, lateral cephalia. Flowers are small,
not exceeding 5 cm (2 in) in length, tubular, open during the
day or at night, and variously colored. The pericarpels and
fruits are naked, or essentially so.

Micranthocereus Backeberg 1938
Siccobaccatus P. J. Braun & Esteves 1990

Subfamily Cactoideae, tribe Cereeae. Plants shrubby to tall colum-
nar, upright, unbranched or branched basally, to 3 m (9.8 ft) high.
Stems cylindrical, ribbed, densely spiny. Ribs 10-30 or more, narrow.
Areoles close set, often with long wool and spines. Fertile zones con-
tinuous or discontinuous lateral cephalia, superficial or sunken, with
wool and bristles. Flowers usually produced in clusters, tubular, open
during the day or night, 2-5 cm (0.8-2 in) long; pericarpels and floral
tubes naked except for tiny scales; perianth parts short, erect or
spreading, of various colors. Fruits red, indehiscent, small, naked,
fleshy, conspicuous or disintegrating in the cephalia, pulp nearly
white, scanty; floral remains persistent or falling away late. Seeds dark
brown, nearly smooth, pitted. Distribution: central and eastern Brazil.

Micranthocereus albicephalus (Buining & Brederoo)
F.Ritter 1979

Austrocephalocereus albicephalus Buining & Brederoo 1973, Coleo-
cephalocereus albicephalus (Buining & Brederoo) F. H. Brandt 1981

Micranthocereus aureispinus F. Ritter 1979
Micranthocereus monteazulensis F. Ritter 1979

Plants columnar, branching basally, to 2.5 m (8.2 ft) high.
Stems green, to 9 cm (3.5 in) in diameter. Ribs as many as
32. Areoles 3-5 mm apart, with light yellow wool and white
hairs. Spines many, straight, thin, sharp, golden yellow, be-
coming brownish with age, one directed downward, to 15
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mm (0.6 in) long. Cephalia 30-40 cm (12-16 in) long, 8-9
cm (3.1-3.5 in) wide, with dense white wool and golden yel-
low bristles to 5 cm (2 in) long. Flowers open at night, some-
what bell shaped, white, 4.5-5 cm (1.8-2 in) long. Fruits glo-
bose, 3-3.5 cm (1.2-1.4 in) long and in diameter. Distribu-
tion: Minas Gerais, Brazil.

Micranthocereus auriazureus Buining & Brederoo 1973

Plants branching basally, forming clusters to 1.1 m (3.6 ft)
high. Stems columnar, hazy blue, 6-7 cm (2.4-2.8 in) in di-
ameter. Ribs 15-18, rounded, separated by vertical wavy fur-
rows, forming tubercles. Areoles on tubercles, golden yellow,
becoming gray with age. Spines several, radiating, 10-13 mm
(0.4-0.5 in) long, dark golden yellow, becoming light yellow
with age, not easily distinguishable as centrals and radials.
Cephalia not strongly differentiated, with abundant wool.
Flowers open at night, cylindrical, bright lilac-pink or
orange-pink, to 2.5 cm (1 in) long and 1.1 cm (0.4 in) in di-
ameter. Fruits berrylike, pale pink, 1.8 cm (0.7 in) long, 1.4-
1.6 cm (0.6 in) in diameter. Distribution: Grao Mogol re-
gion, Minas Gerais, Brazil.

Micranthocereus dolichospermaticus (Buining &
Brederoo) F. Ritter 1979

Austrocephalocereus dolichospermaticus Buining & Brederoo 1974,

Siccobaccatus dolichospermaticus (Buining & Brederoo) P. J. Braun

& Esteves 1990

Plants nonbranching, columnar, to 2 m (6.6 ft) high. Stems
bluish, to 8 cm (3.1 in) in diameter. Ribs about 30, somewhat

tuberculate, to 1 cm (0.4 in) high. Areoles oval, with bright
brown wool. Central spines 6-8, straight, erect, yellowish,
becoming gray with age, to 25 mm (1 in) long. Radial spines
many, 4-7 mm (to 0.3 in) long. Cephalia to 35 cm (14 in)
long and 6 cm (2.4 in) wide, with white to cream wool to 4
cm (1.6 in) long and bright to dark red bristles to 5 cm (2 in)
long. Flowers open at night, tubular to somewhat bell shaped,
white, to 4 cm (1.6 in) long and 2.5 cm (1 in) in diameter.
Fruits cup shaped, brownish, to 7 mm (0.3 in) long and 9
mm (0.4 in) in diameter. Distribution: Bom Jesus de Lapa,
Bahia, Brazil.

Micranthocereus estevesii (Buining & Brederoo) F. Ritter
1979

Austrocephalocereus estevesii Buining & Brederoo 1975, Siccobacca-

tus estevesii (Buining & Brederoo) P. J. Braun & Esteves 1990

Austrocephalocereus estevesii subsp. grandiflorus Diers & Esteves

1989, Siccobaccatus estevesii subsp. grandiflorus (Diers & Esteves)

P. J. Braun & Esteves 1990

Austrocephalocereus estevesii subsp. insigniflorus Diers & Esteves

1989, Siccobaccatus estevesii subsp. insigniflorus (Diers & Es-

teves) P. J. Braun & Esteves 1990

Plants columnar, rarely branching, to 6 m (20 ft) high. Stems
bluish green, to 15 cm (5.9 in) in diameter. Ribs 37-42, nar-
row. Areoles round, with yellowish white wool and hairs.
Spines light brown. Central spines 6-7, slightly bent, 2-35
mm (to 1.4 in) long. Radial spines about 12, needle-like, 5-11
mm (0.2-0.4 in) long. Cephalia 5-7 cm (2-2.8 in) wide, with
white to cream woolly hairs to 2.2 cm (0.9 in) long and red
bristles to 0.8 cm (0.3 in) long. Flowers broad funnelform,

Micranthocereus polyanthus, photo-
graph by Jean-Marie Solichon

Micranthocereus auriazureus,
photograph by Jean-Marie Solichon

Micranthocereus flaviflorus, photo-
graph by Urs Eggli

Micranthocereus purpureus,
photograph by Urs Eggli
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white, to 3.5 cm (1.4 in) long and in diameter. Fruits light
blue, to 1.3 cm (0.5 in) long and 0.9 cm (0.4 in) in diameter.
Distribution: between Campos Belos, Goias, and Taguatinga,
Federal District, Brazil.

Micranthocereus flavtflorus Buining &Brederoo 1974
Micranthocereus uilianus Brederoo & Bercht 1984, M. flaviflorus var.

uilianus (Brederoo & Bercht) P. J. Braun & Esteves 1995
Micranthocereus densiflorus Buining & Brederoo 1974, M. flaviflorus

subsp. densiflorus (Buining & Brederoo) P. J. Braun & Esteves 1995

Plants columnar, branching basally, to 75 cm (30 in) high.
Stems bluish green, to 4 cm (1.6 in) in diameter. Ribs about
16, slightly tuberculate. Areoles oval, with white wool, aging
gray, and white hairs to 10 mm (0.4 in) long. Spines yellow-
ish brown, later dirty white. Central spines about 9, one ro-
bust in the center to 2 cm (0.8 in) long, others 6-13 cm
(2.4-5.1 in) long. Radial spines numerous, translucent, to
0.5 cm long. Cephalia with white wool and hairlike spines to
1 cm (0.4 in) long. Flowers tubular, red to rose red to bright
cream, to 18 mm (0.7 in) long and 6 mm (0.2 in) in diame-
ter. Fruits berrylike, bright red, 7-8 mm (0.3 in) long and in
diameter. Distribution: Bahia, Brazil.

Micranthocereus polyanthus (Werdermann) Backeberg
1942

Cephalocereus polyanthus Werdermann 1933, Arrojadoa polyantha
(Werdermann) D. R. Hunt 1987

Plants columnar, branching basally to 1.25 m (4.1 ft) high.
Stems bluish green, 3.5-5 cm (1.4-2 in) in diameter, almost
completely covered with white wool. Ribs 15-20, low. Are-
oles 1-2 cm (0.4-0.8 in) apart, with white wool. Central
spines 3-7, golden yellow to reddish, to 3 cm (1.2 in) long.
Radial spines 20-30, needle-like, whitish to golden yellow,
0.5-1.2 cm (0.2-0.5 in) long. Cephalia near the stem tips,
not strongly evident. Flowers tubular, usually profuse, rose
red to pinkish to cream, 1.6-1.8 cm (0.6-0.7 in) long. Fruits
rose red. Distribution: Bahia, Brazil.

Micranthocereus purpureus (Gurke) F. Ritter 1968
Cephalocereus purpureus Gurke 1908, Austrocephalocereus pur-

pureus (Gurke) Backeberg 1942
Cephalocereus lehmannianus Werdermann 1933,Austrocephalo-

cereus lehmannianus (Werdermann) Backeberg 1951, Micranthoce-
reus lehmannianus (Werdermann) F. Ritter 1968, Coleocephaloce-
reus lehmannianus (Werdermann) F. H. Brandt 1981

Micranthocereus haematocarpus F. Ritter 1979
Micranthocereus ruficeps F. Ritter 1979

Plants columnar, usually unbranched, to 3 m (9.8 ft) or more
high. Stems to 12 cm (4.7 in) in diameter. Ribs 12-25, broad,

low. Areoles large, close set, with white wool. Central spines
4-10, brown, to 5 cm (2 in) long. Radial spines 15-20, nee-
dle-like, white, to 1 cm (0.4 in) long. Cephalia to 1 m (3.3 ft)
long and 12 cm (4.7 in) wide, with grayish white wool and
reddish brown to black bristles to 2 cm (0.8 in) long. Flowers
pink to white, 4-5 cm (1.6-2 in) long. Fruits globose to top
shaped, red, to 2.5 cm (1 in) long. Distribution: Bahia, Brazil.

Micranthocereus Streckeri Van Heek & Van Criekinge 1986

Plants branching basally to form clusters of erect stems to 70
cm (28 in) high. Stems short columnar, bright blue-green to
gray-green, later brownish, 5.5 cm (2.2 in) in diameter. Ribs
about 25, close set. Areoles oval, with brownish wool and
whitish hairs. Spines about 30, yellowish, to 2.3 cm (0.9 in)
long with a few bristles to 10 cm (3.9 in) long. Cephalia well
developed, to 20 cm (7.9 in) long and 3.5 cm (1.4 in) wide,
with yellowish brown wool to 1.3 cm (0.5 in) long, reddish
brown bristles to 2.4 cm (0.9 in) long, and a few spines. Flow-
ers open at night, produced in clusters, tubular, purple, to 22
mm (0.9 in) long and 4 mm in diameter. Fruits berrylike,
purple, 1-1.1 cm (0.4 in) long and in diameter. Distribution:
west of Seabra, Bahia, Brazil.

Micranthocereus violaciflorus Buining 1969

Plants little branched or unbranched, to 1 m (3.3 ft) high
with the stems hidden by fine spines. Stems green, to 4 cm

Micranthocereus
Streckeri, photo-
graph by Urs Eggli
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(1.6 in) in diameter. Ribs 14-16, acute. Areoles oval, with
whitish to brownish hairs. Central spine one, reddish, to 2.5
cm (1 in) long. Radial spines as many as 25 or more, often
pressed against the stems, spreading to erect, whitish to light
brown. Cephalia with dense white to brownish wool and red-
dish bristles. Flowers tubular, bluish violet, to 2.3 cm (0.9 in)
long. Fruits urn shaped, greenish red, to 1.1 cm (0.4 in) long
and in diameter. Distribution: Chapada do Diamantina,
Minas Gerais, Brazil.

Mila
Mila, a relatively small cactus, occurs widely in Peru and dis-
plays considerable variation throughout its range. Conse-
quently, 13 species have been described for Mila (type, M.
caespitosa), the name of the genus coined by Nathaniel Brit-
ton and Joseph Rose in 1922 as an anagram of Lima. I have
seen the plant in many areas of both coastal and montane
central Peru, and indeed, it does show variation from one re-
gion to another. The range of variation is continuous, how-
ever, making it virtually impossible to state clearly that plants
from a population belong to one species or another. More-
over, molecular studies by Robert Wallace (pers. comm.) and
students show that there is little or no DNA sequence varia-
tion throughout the range of the cactus.

The International Cactaceae Systematics Group (Hunt
and Taylor 1986,1990) concluded that Mila should be rec-
ognized as a genus of one species. The second edition of the
CITES Cactaceae Checklist (Hunt 1999a) surprisingly in-
cluded four species, however, despite the evidence presented
by Wallace and colleagues. I feel that it is best to consider
Mila as consisting of a single, extremely variable species. The
plants flower during the day in summer.

Mila Britton & Rose 1922
Subfamily Cactoideae, tribe Trichocereeae.

Mila caespitosa Britton & Rose 1922
Mila kubeana Werdermann & Backeberg 1931

Mila nealeana Backeberg 1934, M. caespitosa subsp. nealeana
(Backeberg) Donald 1978

Mila alboareolata Akers 1953

Mila albisaetacens Rauh & Backeberg 1957

Mila breviseta Rauh & Backeberg 1957

Mila cereoides Rauh & Backeberg 1957
Mila densiseta Rauh & Backeberg 1957

Mila fortalezensis Rauh & Backeberg 1957

Mila lurinensis Rauh & Backeberg 1957

Mila pugionifera Rauh & Backeberg 1957

Mila sublanata Rauh & Backeberg 1957

Mila colorea F. Ritter 1981

Mila caespitosa

Plants to 30 cm (12 in) high, usually clustered with some
stems erect and others sprawling. Roots tuberous. Stems
short cylindrical, soft, green to gray-green, 7-30 cm (2.8-12
in) long, 2.5-5 cm (1-2 in) in diameter. Ribs 10-15, shallow,
with closely set areoles. Spines extremely variable, white with
yellowish to brownish tips. Central spines 3-7, 20-30 mm
(0.8-1.2 in) long. Radial spines 8-40,5-20 mm (0.2-0.8 in)
long. Flowers arising near the stem tips, short tubed, funnel-
form, cream to yellow, 1-2 cm (0.4-0.8 in) long, 1.5-2 cm
(0.6-0.8 in) in diameter; pericarpels and floral tubes with
small scales and wool. Fruits globose, berrylike, yellow to
reddish brown, fleshy, 10-15 mm (0.4-0.6 in) in diameter,
nearly naked; floral remains persistent. Seeds small, glossy
black, warty. Distribution: foothills and at higher elevations
of the Andes in central Peru.

Miqueliopuntia
Opuntioid cacti have long been a focus of research because of
their wide distribution and large number of species. Only in
more recent years have investigations begun to clarify the
boundaries of genera. The large genus Opuntia, long ac-
cepted by most researchers, has been broken into discrete,
fairly well defined groups. Many had previously accepted
these groups as subgenera of Opuntia, but studies by Steven
Dickie and Robert Wallace (2001), Wallace and Dickie
(2001), James Iliff (2001), and Wolfgang Stuppy (2001) show
that their acceptance at the level of genus is justified. Mi-
queliopuntia is an example of such a genus.

The name Miqueliopuntia was first used by Alberto Fric as
early as 1929 but validated by Friedrich Ritter in 1980. The
name of the genus is almost certainly based on the specific
epithet of the single, type species, Opuntia miquelii (= M.



miquelii), which was named by Monville, probably honoring
Friedrich Anton Wilhelm Miquel, director of the herbarium
at the University of Utrecht, Netherlands.

My first impression of this cactus was that it is like the
bushy, spreading clumps of prickly pear cacti so common in
the deserts of North America, but a closer examination
showed the stem segments to be quite different, and unique.
Miqueliopuntia has distinctive vegetative characteristics, es-
pecially regarding the areoles and branching pattern. It also
has a characteristic seed structure, with a funicular girdle
that is triangular in cross section. Miqueliopuntia flowers
during the day in summer.

Miqueliopuntia Fric ex F. Ritter 1980
Subfamily Opuntioideae.

Miqueliopuntia miquelii (Monville) F. Ritter 1980
Opuntia miquelii Monville 1840, Cylindropuntia miquelii (Monville)

Backeberg 1935, Austrocylindropuntia miquelii (Monville) Backe-

berg 1942, Maihueniopsis miquelii (Monville) R. Kiesling 1998

Plants relatively small, erect, shrubby, forming large thickets
to 1.5 m (4.9 ft) high and several meters wide. Stem segments
often arising near the tips of older segments, clearly jointed,
stout, cylindrical, glaucous when young, 7-20 cm (2.8-7.9
in) long, 3-6 cm (1.2-2.4 in) in diameter. Tubercles promi-
nent, elongate, well defined. Leaves fleshy, with pointed red-
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dish tips, early deciduous, 3-5 mm long. Areoles about 60, on
all parts of stem segments, hairy. Glochids always present,
reddish brown, 4-8 mm (to 0.3 in) long, usually on upper
parts of areoles. Spines borne on all areoles, numerous, un-
equal, erect, to 8 cm (3.1 in) long. Flowers borne near the
stem tips, not opening fully, white to pale rose pink, to 7 cm
(2.8 in) long; pericarpels cylindrical, tuberculate, with bris-
tles; perianth parts short. Fruits globose to ovoid, pale green
to whitish, barely tuberculate, fleshy, indehiscent, covered
with bristly spines. Seeds variable in shape, yellowish white to
ochre, 3.5-5 mm long, laterally compressed; funicular enve-
lope tough, slightly hairy; funicular girdle prominent,
strongly protruding, triangular in cross section; perisperm
large. Distribution: Chilean coast from the Elqui Valley north
to Copiapo, Atacama.

xMyrtgerocactus
Several naturally occurring hybrids between genera are
known in the Cactaceae, and two of them occur in Baja Ca-
lifornia. The first to be discovered, though not identified as a
hybrid till much later, is now known as xPacherocactus.
George Lindsay, the first director of the Desert Botanical
Garden, was anxious to see this interesting plant, so he trav-
eled to the area near El Rosario in 1950 to look for it. A guide
took him to the location of a strange pitahaya, that is, a

Miqueliopuntia

miquelii



472 xMyrtgerocactus

strange columnar cactus, at a place called Datile (Lindsay
1950). There they found a distinctive plant but not what
would later be called xPacherocactus.

Living material of the cactus was brought back and culti-
vated at the Desert Botanical Garden and the Howard Gates
Nursery. Finally, in 1961 some of the plants flowered. Reid
Moran (1962b) noted that the plant resembles Bergerocac-
tus emoryi but has "thicker stems, fewer ribs, and fewer
spines." He postulated that it is a hybrid between Bergerocac-
tus and another cactus in the vicinity, either Myrtillocactus
cochal or Stenocereus gummosus. The characteristics of the
"mystery plant" indicated Myrtillocactus cochal as the likely
parent, so Moran described the hybrid genus xMyrtgerocac-
tus with a single species, xM. lindsayi. More recent studies
indicate the cactus is, indeed, the hybrid Moran postulated.

xMyrtgerocactus Moran 1962
Subfamily Cactoideae, tribe Pachycereeae. One entity is known to

exist as the result of naturally occurring hybridization between Myrtil-

locactus and Bergerocactus.

xMyrtgerocactus lindsayi Moran 1962

Plants more or less erect, few-branched from the base and
occasionally from above, 2-3 m (6.6-9.8 ft) high. Stems erect
or curving outward and upward, 3-6 cm (1.2-2.4 in) in di-
ameter. Ribs 11-13, rounded to somewhat triangular, undu-
late. Spines 24-32 or more with age, yellowish brown, be-
coming gray with age. Central spines about 4, 10-30 mm
(0.4-1.2 in) long. Radial spines 4-8 mm (to 0.3 in) long.

xMyrtgerocactus
lindsayi

Flowers open during the day, arising laterally from the pre-
vious year's areoles, bell shaped, yellow, 28-33 mm (1.1-1.3
in) long, 25-35 mm (1-1.4 in) in diameter; pericarpels and
floral tubes scaly, spiny, and woolly. Fruits red, globose,
somewhat tuberculate, 10 mm (0.4 in) in diameter, spineless
below. Distribution: near El Rosario, Baja California, Mexico.
xMyrtgerocactus lindsayi, a naturally occurring hybrid, Myr-
tillocactus cochal x Bergerocactus emoryi, is extremely rare in
the wild.

Myrtillocactus
Two of the most conspicuous plants of the Chihuahuan Des-
ert of northern Mexico are Yucca filifera and Myrtillocactus
geometrizans, the latter usually towering above the other cacti
and shrubs. Several areas near Matehuala in San Luis Potosi
have forests of Myrtillocactus. The cactus is unusual in that
more than one flower is produced from each areole; it is also
a surprise that such small flowers occur on such a large plant.
Both the flowers and fruits taste excellent and are harvested
by the local people. The taste of the fruit has been likened to
that of the kiwi fruit, Actinidia deliciosa.

These cacti have long been known to science with the first
species described as Cereus geometrizans by Karl Martius in
1837 in Ludwig Pfeiffer's Enumeratio Diagnostica Cactearum
Hucusque Cognitarum. Myrtillocactus (type, C. geometrizans
= M. geometrizans) was described in 1897 by Michelangelo
Console, the name derived from the Greek myrtillo, meaning
small, myrtle-like, referring to the fruits, which resemble
those of the true myrtle, Myrtus communis.

Arthur Gibson (1988c) has studied the anatomy of the
four species of Myrtillocactus; he believes that M. schenckii,
from Puebla and Oaxaca, has the least specialized character-
istics in the genus and that Myrtillocactus is perhaps most
closely related to Polaskia chichipe, also from Puebla and
Oaxaca. Myrtillocactus flowers open during the day in spring,
but the flowers remain open at night in at least some species
and are pollinated by hawkmoths.

Myrtillocactus Console 1897
Subfamily Cactoideae, tribe Pachycereeae. Plants treelike or

shrubby with numerous, more or less erect branches. Stems ribbed,

bearing areoles that produce similar spines. Flowers borne in clusters

of as many as nine, open during the day and sometimes into the night,

small, rotate; stamens few; floral tubes very short; pericarpels and

floral tubes slightly woolly, with small scales. Fruits small, globose,

berrylike, sweet tasting. Distribution: Guatemala to Oaxaca in south-

ern central Mexico, north into northern Mexico, including Baja Cali-

fornia.



Myrtillocactus cochal (Orcutt) Britton & Rose 1909
COCHAL
Cereus cochal Orcutt 1889, C. geometrizans var. cochal (Orcutt)

K. Brandegee 1900

Plants compact, shrubby to treelike, much branched, 1-3 m
(3.3-9.8 ft) high, usually with short trunks. Stems blue-
green. Ribs 6-8. Central spine one, sometimes absent, black,
to 2 cm (0.8 in) long. Radial spines usually 5, short, grayish or
blackish, 0.5-1 cm long. Flowers open during the day and
night, light green to whitish, with darker midribs, 2.5 cm (1
in) long and in diameter. Fruits globose, red, edible, 1.2-1.8
cm (0.5-0.7 in) in diameter. Distribution: on the fringes of
the Sonoran Desert of Baja California, Mexico.

Myrtillocactus eichlatmii Britton & Rose 1920

Plants treelike with several more or less erect branches and
distinct trunks. Stems distinctively blue-green to deep green,
glaucous. Ribs 6, obtuse. Areoles large, gray, to 2 cm (0.8 in)
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apart. Central spine one, to 7 cm (2.8 in) long. Radial spines
about 5, erect, expanded at their bases. Flowers creamy white,
4 cm (1.6 in) long, 3.5-5.5 cm (1.4-2.2 in) in diameter, the
largest in the genus; floral tubes extremely short. Fruits glo-
bose, purple to red, covered with whitish wax, edible. Distri-
bution: Guatemala. Myrtillocactus eichlamii is poorly known.

Myrtillocactus geometrizans (Martius) Console 1897
GARAMBULLO, AND BILBERRY CACTUS, BLUE FLAME, OUR FATHER,

PADRE NUESTRO, WHORTLEBERRY CACTUS

Cereus geometrizans Martius 1837

Cereus pugioniferus Lemaire 1838, Myrtillocactus pugionifer (Lemaire)

A. Berger 1929

Myrtillocactus grandiareolatus Bravo 1932

Plants treelike, candelabra-like, freely branching from main
trunks, to 4 m (13 ft) high. Stems blue-green, often tapering
basally, to 10 cm (3.9 in) in diameter. Ribs 5-6, smooth,
rounded. Central spine one, daggerlike, black, broad basally,
1-7 cm (0.4-2.8 in) long. Radial spines 5-9, short, brownish

Myrtillocactus cochal
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to blackish, 0.2-1 cm (to 0.4 in) long. Flowers greenish white,
2.5-3.5 cm (1-1.4 in) in diameter. Fruits berrylike, dark pur-
ple, spineless, very tasty, 1-2 cm (0.4-0.8 in) in diameter.
Distribution: widespread throughout northern central and

Myrtillocactus

geometrizans;
flowers illustrated

on.page 30, fruit
on pages 56 and 57

central Mexico, from Tamaulipas south into Puebla and Oax-
aca, often dominant and forming beautiful forests in the
shrubland. Fruits of Myrtillocactus geometrizans are eaten
(Chapter 2, under Cacti as Food).
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Myrtillocactus schenckii (J. A. Purpus) Britton &Rose 1909
GARAMBULLO, VICHISHOVO
Cereus schenckii J. A. Purpus 1909

Plants treelike, branching from short trunks, 4-5 m (13-16
ft) high. Stems dark green, ascending, to 10 cm (3.9 in) in di-
ameter. Ribs 7-8, close set. Central spine one, black, to 5 cm
(2 in) long. Radial spines 6-8, blackish, curved, 0.5-1.2 cm
(0.2-0.5 in) long. Flowers whitish, to 4 cm (1.6 in) in diam-
eter. Fruits round, red, to 1.5 cm (0.6 in) in diameter, with
small spines. Distribution: Puebla and Oaxaca, Mexico. Myrtillocactus schenckii,

photograph by Charles Glass
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Neobuxbaumia
Like many other columnar cacti, Neobuxbaumia is less well
known than the size of the plants would suggest and is un-
common in cultivation. Franz Buxbaum (1958,1961) strug-
gled with the relationships of the plants in the tribe Pachy-
cereeae, concluding that Backebergia (= Pachycereus mili-
taris), Cephalocereus, and Neobuxbaumia are a distinct evo-
lutionary lineage. In fact, the species he included in Neobux-
baumia had formerly been in either Cephalocereus or Pachy-
cereus. However, the work of Arthur Gibson and Karl Horak
(1978) does not support Buxbaum's hypothesis. Rather, they
found that the saguaro (Carnegiea) and Neobuxbaumia are
closely related, based on similarities in growth habit, vegeta-
tive morphology, and structure of flowers and fruits. The In-
ternational Cactaceae Systematics Group subscribed to the
Gibson and Horak findings and in their first two consensus
papers (Hunt and Taylor 1986, 1990), Neobuxbaumia was
included in Carnegiea. More recently, however, Neobux-
baumia has been considered a separate genus with nine spe-
cies (Hunt 1999a).

Neobuxbaumia (type, Pilocereus tetetzo = N. tetetzo) was
described by Curt Backeberg in 1938, the name honoring
Franz Buxbaum, prefixed neo, new, because Buxbaumia had
already been used for a moss. The cacti flower at night in
summer and often form vast and spectacular forests in
southern Mexico.

Neobuxbaumia Backeberg 1938
Rooksbya Backeberg 1960

Subfamily Cactoideae, tribe Pachycereeae. Plants large, treelike,

branched or unbranched, to 15 m (49 ft) high, usually with well-de-

veloped trunks to 30 cm (12 in) in diameter. Stems stout, cylindrical,

gray-green. Ribs numerous, low. Areoles closely set. Spines stiff or

flexible, similar in all areoles or more abundant in the flowering region,

which also has numerous spines and bristles. Fertile area usually sim-

ilar to the rest of the stem, usually apical. Flowers small, cylindrical to

bell shaped, open at night, white or pink; pericarpels and floral tubes

with fairly large podaria and small fleshy scales, naked or with a few

bristles at flowering time. Fruits ovoid, spiny, dehiscing by vertical slits,

pulp white and dry; perianth parts persistent. Seeds dark or light

brown, glossy, finely sculptured. Distribution: eastern and southern

Mexico.

Neobuxbaumia euphorbioides (Haworth) Buxbaum ex
Bravo 1978

Cereus euphorbioides Haworth 1819, Cactus euphorbioides (Haworth)
Sprengel 1825, Pilocereus euphorbioides (Haworth) Rumpler 1885,
Cephalocereus euphorbioides (Haworth) Britton & Rose 1920, Le-
maireocereus euphorbioides (Haworth) Werdermann 1934, Carne-

giea euphorbioides (Haworth) Backeberg 1950, Rooksbya euphor-
bioides (Haworth) Backeberg 1960

Plants almost always unbranched, 3-5 m (9.8-16 ft) high.
Stems green, 10-11 cm (3.9-4.3 in) in diameter. Ribs 8-10,
prominent, distinctly wavy. Spines in the fertile region erect,
elsewhere more or less horizontal. Central spine one, stout,
dark brown, to 3 cm (1.2 in) long. Radial spines 7-9, straight,
pale gray with darker tips, 0.5-1.2 cm (0.2-0.5 in) long.
Flowers borne near the stem tips, usually numerous, nar-
rowly bell shaped, reddish pink, 5-8 cm (2-3.1 in) long, 7
cm (2.8 in) in diameter; pericarpels and floral tubes with
small podaria bearing nectar glands and small scales. Fruits
green, to 6 cm (2.4 in) long. Distribution: Tamaulipas, San
Luis Potosi, and Veracruz, Mexico.

Neobuxbaumia laui (P. v. Heath) D. R. Hunt 1997
Carnegiea laui P. V. Heath 1992
Neobuxbaumia sanchezmejoradae A. B. Lau 1994

Plants treelike with three to six parallel, erect branches, 7-12
m (23-39 ft) high with distinct trunks to 2 m (6.6 ft) high
and 10 cm (3.9 in) in diameter. Stems dark green, smooth, 4-
6 m (13-20 ft) long, to 10 cm (3.9 in) in diameter. Ribs 29-

Neobuxbaumia euphorbioides, photograph by Jean-Marie Solichon
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31, without depressions between areoles. Areoles round,
grayish white at first, becoming dark gray or blackish gray,
3.5-5 mm apart. Spines about 10 with 3-4 longer, not dif-
ferentiated as centrals and radials, thin, needle-like, straight,
flexible, black to grayish white, to 3 cm (1.2 in) long. Flowers
borne apically, open at night and remaining open into the
next day, numerous, reddish white, to 3.5 cm (1.4 in) long
and 1.3 cm (0.5 in) in diameter. Fruits elliptical, red, 2.5-3
cm (1-1.2 in) long and in diameter. Distribution: Santiago
Nuyoo, Oaxaca, Mexico.

Neobuxbaumia macrocephala (F. A. c. Weber ex K. Schu
mann) E. Y. Dawson 1952

Cephalocereus macrocephalus F. A. C. Weber ex K. Schumann 1897,

Pilocereus macrocephalus (F. A. C. Weber ex K. Schumann) F. A. C.
Weber 1898, Cereus macrocephalus (F. A. C. Weber ex K. Schu-

mann) A. Berger 1905, Carnegiea macrocephala (F. A. C. Weber ex
K. Schumann) P. V. Heath 1992

Pilocereus ruficeps F. A. C. Weber 1905, Cereus ruficeps (F. A. C.
Weber) Vaupel 1913, Pachycereus ruficeps (F. A. C. Weber) Britton &
Rose 1920, Mitrocereus ruficeps (F. A. C. Weber) Backeberg 1960

Plants very tall, usually branching but sometimes solitary,
7-15 m (23-49 ft) high with trunks 30-60 cm (12-24 in) in
diameter. Stems columnar, dull green, to 12 m (39 ft) long,
30-40 cm (12-16 in) in diameter. Ribs 17-26, low, obtuse.
Central spines 1-3, one flattened, 4-5 cm (1.6-2 in) long.
Radial spines 8-12, spreading, grayish, to 1 cm (0.4 in) long.
Pseudocephalia terminal, with large areoles, abundant yel-
low wool, and numerous bristles. Flowers borne in crowns
near the stem tips in the pseudocephalia, cylindrical to bell
shaped, white, 1.2-1.6 cm (0.5-0.6 in) long, 2.1-2.8 cm (0.8-
1.1 in) in diameter; pericarpels and floral tubes covered with
small podaria and wide scales. Fruits globose, covered with
scales, to 2 cm (0.8 in) long. Distribution: mainly the valley of
Tehuacan, Puebla, Mexico.

Neobuxbaumia mezcalaensis (Bravo) Backeberg 1941
Cephalocereus mezcalaensis Bravo 1932, Pilocereus mezcalaensis

(Bravo) W. T. Marshall 1941, Carnegiea mezcalaensis (Bravo) P. V.
Heath 1992

Carnegiea nova P. V. Heath 1992

Plants solitary, columnar, 5-10 m (16-33 ft) high. Stems yel-
lowish green, 13-40 cm (5.1-16 in) in diameter. Ribs 13-25,
wide, angular. Central spines 1-4, slightly flattened, straight,
dark colored, a little longer than the radials. Radial spines 5-
9, spreading, whitish to yellowish, with darker tips, 0.8-2 cm
(0.3-0.8 in) long. Flowers often borne along the length of
the stem, funnelform, white to yellowish to purple, to 5.5 cm
(2.2 in) long; pericarpels and floral tubes with podaria bear-

ing small scales and wool. Fruits globose to ovoid, 3-4 cm
(1.2-1.6 in) long, with podaria bearing persistent wool and
spines. Distribution: occurring widely in Puebla, Oaxaca,
Morelos, Jalisco, Colima, Michoacan, and Guerrero, Mexico.

Neobuxbaumia multiareolata (E. Y. Dawson) Bravo,
Scheinvar & Sanchez-Mejorada 1972

Cephalocereus mezcalaensis var. multiareolatus E. Y. Dawson 1941

Plants solitary, columnar, 7-12 m (23-39 ft) high. Stems dull
green, 10-15 cm (3.9-5.9 in) in diameter. Ribs numerous,
wide, triangular in cross section. Central spine one, some-
times absent, dark red, 1.2-3.5 cm (0.5-1.4 in) long. Radial
spines 3-6, somewhat flexible, brown or brownish red, be-

Neobuxbaumia macrocephala
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coming gray with age, to 3.5 cm (1.4 in) long. Flowers borne
both along the stem and in crowns near the stem tips, tubu-
lar to slightly bell shaped, reddish purple, 2.5-4.5 cm (1-1.8
in) long; pericarpels and floral tubes with podaria and tri-
angular scales with ciliate margins, naked when flower ex-
pands and opens. Fruits subglobose, dehiscing irregularly,
2-3 cm (0.8-1.2 in) long. Distribution: Guerrero, Mexico.

Neobuxbaumia polylopha (A. P. de Candolle) Backeberg
1938

CONE CACTUS

Cereus polylophus A. P. de Candolle 1828, Pilocereus polylophus (A. P.

de Candolle) Salm-Dyck 1845, Cephalocereus polylophus (A. P. de

Candolle) Britton & Rose 1909, Carnegiea polylopha (A. P. de Can-

dolle) D. R. Hunt 1988

Plants solitary, columnar, to 13 m (43 ft) high. Stems light
green, becoming darker with age, to 50 cm (20 in) in diame-
ter. Ribs 10-30, narrow, separated by sharp furrows, slightly
sinuate. Central spine one, sometimes absent, flexible, often
shorter than the radials. Radial spines 7-8, flexible, yellowish
to brownish, becoming gray with age, 1-2 cm (0.4-0.8 in)
long. Fertile zones arising about 3 m (9.8 ft) above ground
level and extending to the stem tips, with many closely
packed yellowish to reddish spines to 7 cm (2.8 in) long.
Flowers borne near the stem tips, often in clusters, dark red,
4-6 cm (1.6-2.4 in) long, 3-3.5 cm (1.2-1.4 in) in diameter;
pericarpels and floral tubes with numerous, fairly large po-
daria and small scales, naked in their axils. Fruits ovoid, scaly
and with wool and bristles, 2.4-4 cm (0.9-1.6 in) long. Dis-

Neobuxbaumia
polylopha

tribution: Hidalgo, Queretaro, Guanajuato, and San Luis Po-
tosi, Mexico.

Neobuxbaumia scoparia (Poselger) Backeberg 1941

Pilocereus scoparius Poselger 1853, Cereus scoparius (Poselger)

A. Berger 1905, Cephalocereus scoparius (Poselger) Britton & Rose

1909, Carnegiea scoparia (Poselger) P. V. Heath 1992

Plants arboreal, much branched, candelabra-like, becoming
massive, 6-12 m (20-39 ft) high with well-defined trunks to
30 cm (12 in) in diameter. Stems ascending, large, 8-15 cm
(3.1-5.9 in) in diameter. Ribs extremely variable, 14-30,
somewhat tuberculate, broadly triangular in cross section,
with depressions between areoles. Central spines 1-2, flat-
tened, black, becoming gray with age, more or less rigid,
straight or slightly curved inward, 1.8-2.1 cm (0.7-0.8 in)
long. Radial spines usually 5-9, flexible, bent slightly down-

Neobuxbaumia scoparia



ward, dark, becoming lighter with age, 0.5-1.3 cm (0.2-0.5
in) long. Fertile areas in the upper parts of adult stems cov-
ered with numerous flexible spines 5-13 cm (2-5.1 in) long.
Flowers borne near the stem tips, bell shaped, reddish, 1.8-
2.1 cm (0.7-0.8 in) long, to 3.1 cm (1.2 in) in diameter; peri-
carpels and floral tubes covered with large podaria and scales,
naked later. Fruits globose, to 3 cm (1.2 in) long, red. Distri-
bution: Veracruz and Oaxaca, Mexico.

Neobuxbaumia squamulosa Scheinvar & Sanchez-Mejo-
rada 1990

Carnegiea squamulosa (Scheinvar & Sanchez-Mejorada) P. V. Heath

1992

Neobuxbaumia tetetzo, also illustrated on page 17
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Plants treelike, solitary or branching with two to nine stems,
7-10 m (23-33 ft) high, sometimes with trunks to 2 m (6.6 ft)
high, 18-90 cm (7.1-35 in) in diameter. Stems gray-green,
more or less erect, 5-7.5 m (16-25 ft) long, 12-17.5 cm (4.7-
6.9 in) in diameter. Ribs 13-17, acute, wavy. Central spine one,
yellowish to purplish, straight to somewhat curved inward,
1.2-2.4 cm (0.5-0.9 in) long. Radial spines 5, grayish to
whitish gray, to 1.8 cm (0.7 in) long, somewhat flexible. Flow-
ers borne laterally or subterminally near the stem tips, tubular,
white, 8 cm (3.1 in) long, 2.5-3.4 cm (1-1.3 in) in diameter;
pericarpels and floral tubes with prominent podaria, papery
scales, wool, and bristles. Fruits elliptical, dehiscing longitu-
dinally, green, 2.5 cm (1 in) long; perianth parts persistent.
Distribution: Colima, Guerrero, and Michoacan, Mexico.

Neobuxbaumia tetetzo (F. A. C. Weber ex J. M. Coulter)
Backeberg 1938

CARDON, HIGOS DETETECHE, TETECHE, TETETZO

Pilocereus tetetzo F. A. C. Weber exJ. M. Coulter 1894, Cereus tetetzo

(F. A. C. Weber exJ. M. Coulter)J. M. Coulter 1896, Pachycereus

tetetzo (F. A. C. Weber exJ. M. Coulter) Ochoterena 1922, Cephalo-

cereus tetetzo (F. A. C. Weber exJ. M. Coulter) Bravo 1930, Came-

giea tetetzo (F. A. C. Weber exJ. M. Coulter) P. V. Heath 1992

Plants columnar, often branching with as many as 16 stems,
to 15 m (49 ft) high with trunks to 70 cm (28 in) in diameter.
Stems gray-green, 8-12 m (26-39 ft) long, 18-30 cm (7.1-12
in) in diameter. Ribs 15-20, obtuse, somewhat rounded. Cen-
tral spine usually one, blackish, to 5 cm (2 in) long. Radial
spines 8-13,blackish, 1-2 cm (0.4-0.8 in) long. Flowers borne
apically, bell shaped to funnelform, whitish, 5-6 cm (2-2.4
in) long; pericarpels and floral tubes with podaria, scales,
wool, and bristles. Fruits ovoid, to 4 cm (1.6 in) long, green,
spiny; perianth parts persistent. Distribution: Puebla and
Oaxaca, Mexico.

Neolloydia
Neolloydia is one of several genera that were less well defined
by Nathaniel Britton and Joseph Rose (1919-1923,4:14-18)
in The Cactaceae. The name honors Francis E. Lloyd, a bot-
anist who contributed to Britton and Rose's study of cacti,
prefixed neo, new, because Lloydia had previously been used
for a lily. Several of the species that Britton and Rose placed
in Neolloydia had been included in Mammillaria by Karl
Schumann (1897-1898). Within a few years they described
several more genera consisting of closely related species.
They distinguished Neolloydia as having tubercles with fur-
rows, the flowers not borne at the spine areoles, the ovary
naked or nearly so, and the fruits fleshy and indehiscent.
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The poorly defined boundaries of Neolloydia led to more
than 30 taxa being included in it at one time or another, from
such diverse genera as Coryphantha, Echinomastus, Esco-
baria, Mammillaria, Sclerocactus, Thelocactus, and Turbini-
carpus. In my revision of the genus (Anderson 1986) I pro-
posed that those taxa that had been included in Gymno-
cactus, Normanbokea, and Turbinicarpus be included with N.
conoidea, the type species of Neolloydia. The International
Cactaceae Systematics Group did not adopt this proposal,
however, preferring to retain a more broadly defined Turbi-
nicarpus, containing all the species I had put in Neolloydia
with the exception of N. conoidea and another species, N.
matehualensis, which I considered to be simply a variant of
N. conoidea (Zimmerman 1991, Hunt 1999a). The treatment
here follows that of the group, however, recognizing two spe-
cies, flowering in spring and summer.

Neolloydia Britton & Rose 1922
Subfamily Cactoideae, tribe Cacteae. Plants small, low growing,

solitary or loosely clustering. Stems globose cylindrical, somewhat

yellowish green, usually with white woolly tips, 5-24 cm (2-9.4 in)

high, 3-6 cm (1.2-2.4 in) in diameter. Ribs poorly developed or ab-

sent. Tubercles well developed, conical, 3-10 mm (to 0.4 in) long,

6-10 mm (0.2-0.4 in) broad, 5-9 mm (0.2-0.4 in) high. Areoles di-

morphic, 3-5 mm in diameter, 8-12 mm (0.3-0.5 in) apart, with an

areolar groove. Central spines variable, 1-2, rarely as many as 6,

sometimes absent, black to reddish brown, straight, erect, 5-25 mm

(0.2-1 in) long. Radial spines 10-25, all white or whitish with a dark

tip, radiating, straight, 5-7 mm (0.2-0.3 in) long. Flowers arising from

the base of the areolar groove of young tubercles, funnelform, fairly

small, magenta, 2-3 cm (0.8-1.2 in) long, 4-6 cm (1.6-2.4 in) in di-

ameter; pericarpels naked. Fruits round, green, becoming greenish

brown, fleshy at first but becoming dry at maturity, naked, indehis-

cent, 4-5 mm in diameter. Seeds black, pear shaped, tuberculate,

with an uneven lip over part of the hilum, 1-1.5 mm long. Distribu-

tion: west Texas south throughout the Chihuahuan Desert of northern

Mexico, into Queretaro.

Neolloydia conoidea (A. P. de Candolle) Britton & Rose 1923
TEXAS CONE CACTUS

Mammillaria conoidea A. P. de Candolle 1828, Echinocactus
conoideus (A. P. de Candolle) Poselger 1853, Coryphantha
conoidea (A. P. de Candolle) Orcuttex A. Berger 1929, Pediocactus
conoideus (A. P. de Candolle) Halda 1998

Neolloydia ceratites (Quehl) Britton & Rose 1923
Neolloydia texensis Britton & Rose 1923

Neolloydia grandiflora (Otto ex Pfeiffer) F. M. Knuth 1935

Plants yellowish green to green. Central spine usually one,
sometimes absent, erect. Radial spines 15-16. Distribution:
widely ranging, west Texas south throughout northern Mex-
ico into Queretaro.

Neolloydia matehualensis Backeberg 1948

Plant body whitish green. Central spines usually 2, more or
less erect. Radial spines 10. Distribution: Chihuahuan Desert

Neolloydia conoidea Neolloydia matehualensis



south of Matehuala, San Luis Potosi, Mexico. Neolloydia ma-
tehualensis is uncommon, occurring only in a restricted area
within the large range of N. conoidea. Neolloydia conoidea is
extremely variable throughout its range (Anderson 1986)
and I question whether N. matehualensis is, indeed, worthy
of recognition at the level of species.

Neoraimondia

One of the most striking cacti to be seen along the coast of
Peru is Neomimondia arequipensis. Likewise, the other spe-
cies of the genus, N. herzogiana, is an even larger, more dom-
inant plant in central Bolivia. The nomenclatural history of
N. arequipensis is somewhat complicated. The plant was de-
scribed by Karl Schumann in 1903 as Pilocereus macrostibas.
Nathaniel Britton and Joseph Rose, describing the genus Neo-
raimondia, chose P. macrostibas as the type, but Curt Backe-
berg (1958-1962,2:874) correctly showed that it is the same
as the previously described Cereus arequipensis. Therefore,
the correct name for the cactus is N. arequipensis. Neorai-
mondia was named for the Italian naturalist Antonio Rai-
mondi, who lived in Peru and extensively studied its flora
and geography, prefixed neo, new, because Raimondia had
been used previously for a plant in the family Annonaceae.

Neoraimondia herzogiana has a very different botanical
history, for it was not described until 1949 even though it is
one of the dominant cacti in central Bolivia and photographs
had been made of it as early as 1909. Martin Cardenas sent
detailed descriptions and pictures of the cactus to Backeberg,
who described it as Neocardenasia herzogiana. Subsequent
studies by James Mauseth and Roberto Kiesling (1997) have
shown that it is a Neoraimondia.

One of the most remarkable features of Neoraimondia is
that the erect stems bear numerous heavily felted, rounded
or cylindrical short shoots that continue to grow and from
which flowers are produced for many years. Flowers are open
during the day in January and February.

Neoraimondia Britton & Rose 1920
Neocardenasia Backeberg 1949

Subfamily Cactoideae, tribe Browningieae. Plants large, branched,

shrubby to treelike and candelabra-like, to 15 m (49 ft) high. Stems

erect, ribbed, usually gray-green, to 40 cm (16 in) in diameter. Ribs

4-8, widely separated. Areoles peglike short shoots, large, round to

elongate, brown felted, spiny, continuing to grow for many years.

Spines as many as 12 or more, flexible, to 25 cm (9.8 in) long. Flow-

ers borne from the elongate short shoots, open during the day, fun-

nelform, pink or off-white; pericarpels and floral tubes bearing scales

and felted areoles, sometimes with bristles. Fruits round, with brown-

felted areoles bearing short spines. Seeds black, finely pitted, with a
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mucilage sheath. Distribution: arid regions along the Peruvian coast

and in the Andes of Peru and Bolivia.

Neoraimondia arequipensis (Meyen) Backeberg 1936
BIG BED OF STRAW

Cereus arequipensis Meyen 1833
Pilocereus macrostibas K. Schumann 1903, Cereus macrostibas (K.

Schumann) A. Berger 1905, Neoraimondia macrostibas (K. Schu-
mann) Britton & Rose 1920

Cereus macrostibas var. gigantea Werdermann & Backeberg 1931,
Neoraimondia macrostibas var. gigantea (Werdermann & Backe-
berg) Backeberg & F. M. Knuth 1935, N. gigantea (Werdermann &
Backeberg) Backeberg 1942, N. arequipensis var. gigantea (Werder-
mann & Backeberg) F. Ritter 1958

Neomimondia arequipensis subsp. arequipensis, also illustrated on
page 30
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Cereus macrostibas var. roseiflora Werdermann & Backeberg 1931,

Neoraimondia macrostibas var. roseiflora (Werdermann & Backe-

berg) Backeberg 1935, N. roseiflora (Werdermann & Backeberg)

Backeberg 1942, N. arequipensis var. roseiflora (Werdermann &

Backeberg) Rauh 1979, N. arequipensis subsp.roseiflora (Werder-

mann & Backeberg) Ostolaza 1998

Neoraimondia aticensis Rauh & Backeberg 1956, N. arequipensis var.

aticensis (Rauh & Backeberg) Rauh & Backeberg 1958

Neoraimondia arequipensis var. rhodantha Rauh & Backeberg 1957

Neoraimondia herzogiana

Neoraimondia arequipensis var. riomajensis Rauh & Backeberg 1957

Neoraimondia gigantea var. saniensis Rauh & Backeberg 1957

Neoraimondia peruviana F. Ritter 1981

Plants large, shrubby, branching basally, trunks absent. Stems
massive, erect, to 10 m (33 ft) high and 40 cm (16 in) in di-
ameter. Ribs 5-8, bearing prominent peglike areoles to 5 cm
(2 in) long. Spines variable in number, as many as 7, some to
25 cm (9.8 in) long. Flowers greenish white to pinkish red, to
3 cm (1.2 in) in diameter; pericarpels with short hairs and
occasionally inconspicuous spines. Fruits round, purple, to 7
cm (2.8 in) in diameter, with brownish feltlike areoles with
short spines. Distribution: coastal and lower Andean Peru.

The reported ceremonial use of Neoraimondia are-
quipensis is mentioned in Chapter 2, under Cacti as Medi-
cine, and in ancient Peru fishhooks and weaving combs were
made from its spines (under Other Uses of Cacti). The spe-
cies is extremely variable. Six varieties have been described,
differing in height, habit, and flower color, but the intergra-
dation of forms as well as a more or less continuous distri-
bution of the species suggest that these varieties need not be
recognized. Two subspecies, however, are recognized. Sub-
species arequipensis usually has 8 ribs and greenish white
flowers; it occurs south of Mollendo. Subspecies roseiflora
has mostly 5 ribs and light pinkish red flowers; it occurs near
Chosica and in the Pisco Valley.

Neoraimondia herzogiana (Backeberg) Buxbaum 1967
CARIPARI, KALAPARI

Neocardenasia herzogiana Backeberg 1949

Plants large, shrubby or treelike, candelabra-like, to 15 m (49
ft) high with well-defined trunks. Stems erect, 15-20 cm
(5.9-7.9 in) in diameter. Ribs 6-7, bearing prominent peg-
like areoles. Central spines 3-5, 6-10 cm (2.4-3.9 in) long.
Radial spines 7-10,1-2 cm (0.4-0.8 in) long. Flowers dirty
rose white, 6-7.5 cm (2.4-3 in) long, 5-6 cm (2-2.4 in) in di-
ameter; pericarpels with short, bristle-like tufts of spines.
Fruits ovoid, spiny, yellowish brown, 5-6 cm (2-2.4 in) long,
5 cm (2 in) in diameter; perianth parts persistent. Distribu-
tion: open cactus forests of central Bolivia at elevations of
1500-2000 m (4900-6600 ft). Fruits of Neoraimondia her-
zogiana are sweet and delicious.

Neowerdermannia
The globose Neowerdermannia has been linked to Gymno-
calycium, and it has also been placed in Weingartia, a genus
not recognized by the International Cactaceae Systematics
Group and with most of its species placed in Rebutia. Neo-
werdermannia (type, N. vorwerkii) was described by Alberto
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Fric in 1930, honoring Erich Werdermann of Dalheim, Ger-
many, and prefixed neo, new, because Werdermannia had
been used previously for a genus of South American mus-
tards. Neowerdermannia is a member of the tribe Notocac-
teae, which contains many of the other globose South Amer-
ican cacti. The two species flower during the day in spring
and summer. Their conservation status is unclear; I was for-
tunate to find N. vorwerkii in flower near Oruro, Bolivia.

Neowerdermannia Fric 1930
Subfamily Cactoideae, tribe Notocacteae. Plants solitary, low

growing, globose to depressed globose. Taproots stout. Ribs about

16, indistinct, usually spiraling, deeply divided into tubercles. Areoles

often sunken and at the bases of the upper side of the tubercles.

Spines present, some curving or even hooked. Flowers borne on the

tops of the tubercles, open during the day, funnelform, white to lilac-

pink; pericarpels and short floral tubes with fleshy scales and naked

areoles. Fruits globose, laterally dehiscing. Seeds broadly oval, rumi-

nate. Distribution: northern Argentina, southern Bolivia, Peru, and

northern Chile.

Neowerdermannia chilensis Backeberg 1936
Weingartia chilensis (Backeberg) Backeberg 1963, Sulcorebutia

chilensis (Backeberg) F. H. Brandt 1976

Neowerdermannia peruviana F. Ritter 1981, N. chilensis subsp.peru-
viana (F. Ritter) Ostolaza 1998

Plants globose to depressed globose, bluish green. Ribs about
15, broad at the areoles and strongly tuberculate. Central
spine one, stiff, erect, not hooked, brown to black. Radial
spines as many as 20, flexible, lowermost one long and some-
times hooked, pinkish gray, becoming darker with age, 8-22
mm (0.3-0.9 in) long. Flowers white. Distribution: higher
elevations in northern Chile and Peru.

Two subspecies of Neowerdermannia chilensis are recog-
nized. Subspecies chilensis occurs in northern Chile, and sub-
species peruviana in Tacna, Peru.

Neowerdermannia vorwerkii Fric 1930
Gymnocalycium vorwerkii (Fric) Hutchison 1959, Weingartia vorwerkii

(Fric) Backeberg 1963, Sulcorebutia vorwerkii (Fric) F. H. Brandt

1976

Plants depressed globose, dark gray-green, 6-10 cm (2.4-3.9
in) in diameter. Ribs 16 or more, divided into distinct trian-
gular tubercles. Areoles in depressions between the tuber-
cles. Central spines 1-3, often hooked, brownish to grayish, to
2 cm (0.8 in) long. Radial spines as many as 10, curved,
brownish, to 17 mm (0.7 in) long. Flowers white or pale lilac-
pink, 18-20 mm (0.7-0.8 in) long and in diameter. Fruits
globose, green, becoming reddish, to 5 mm in diameter. Dis-
tribution: Bolivia and northern Argentina at elevations of
3000-4000 m (9800-13,000 ft) or more. Neowerdermannia
vorwerkii is eaten (Chapter 2, under Cacti as Food).

Neowerdermannia chilensis subsp. chilensis, photograph by Urs Eggli

Neowerdermannia vorwerkii
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Obregonia
Alberto Fric, accompanied by Marcello Castaneda, explored
the valley of Jaumave in Tamaulipas, Mexico, in 1923, where
they discovered a cactus, which Fric named Obregonia dene-
grii in 1925 in a little-known periodical. The cactus was
brought to wider attention 2 years later by Alwin Berger
(1927). The name Obregonia honors Alvaro Obregon, a
leader in the Mexican Revolution and the country's first pres-
ident. Fric stated the approximate type locality of Obregonia
in his original publication and I was taken there by Cas-
taneda. Unfortunately, no plants remained at the site; Fric
did not make a type specimen and his illustration is inade-
quate to designate as a lectotype. However, in 1924 Fric sent
a specimen of Obregonia that he had collected in 1923 to Jos-
eph Rose at the U.S. National Herbarium. In my study of the
genus I proposed that this specimen serve as lectotype (An-
derson 1967).

The relationship of Obregonia to other members of the
tribe Cacteae has been discussed by several writers. Fric be-
lieved that it is related to Ariocarpus, but Berger felt it bears
greater affinity to Strombocactus. William Marshall (1946), in
a cursory study of Ariocarpus and plants related to it, ac-
cepted Fric's belief and made the combination A. denegrii.
DNA sequencing by Robert Wallace (pers. comm.) suggests
that Obregonia is most closely related to Lophophora, most
cactus specialists accepting Obregonia as a distinct genus of
one species, flowering during the day in summer.

Obregonia Fric 1925
Subfamily Cactoideae, tribe Cacteae.

Obregonia denegrii Fric 1925
ARTICHOKE CACTUS, OBREGONITA

Plants usually solitary, flattened globose, barely rising above
ground level, with depressed woolly stem tips, greenish
brown, 2.5-20 cm (1-7.9 in) in diameter, rarely to 30 cm (12
in). Roots large, turnip shaped. Ribs absent. Tubercles spi-
rally arranged, crowded basally, erect, rounded beneath,
smooth, pointed at the tip, 5-15 mm (0.2-0.6 in) long, 7-15
mm (0.3-0.6 in) broad basally. Areoles at the tips of the tu-
bercles. Spines 3-4, not distinguishable as centrals and radi-
als, erect or slightly bending, whitish brown, somewhat flex-
ible, 5-15 mm (0.2-0.6 in) long. Flowers borne at the stem
tips, open during the day, funnelform, white with brownish
red midveins on the outer perianth parts, 1-2.5 cm (0.4-1
in) in diameter; pericarpels naked. Fruits club shaped,
whitish brown, fleshy at first, becoming dry at maturity,
naked, indehiscent, 16-25 mm (0.6-1 in) long. Seeds pear
shaped, tuberculate, black, 0.7-1 mm in diameter. Distribu-

Obregonia denegrii

tion: valley of Jaumave, Tamaulipas, Mexico, on limestone
soil in Chihuahuan Desert vegetation. Obregonia denegrii is
listed in Appendix I of CITES because it has been extensively
collected and its relatively limited habitat has been destroyed
for agriculture at some localities. Though sometimes called
peyote, it apparently is not used ceremonially (Chapter 2,
under Cacti as Medicine).

Opuntia
The most widespread and common genus of cacti is Opun-
tia, and many know it well. Like other cacti, it is native only
in the Western Hemisphere, but it was carried by humans to
various regions of the world soon after its discovery in the
late fifteenth century. Opuntia was first used as a name for a
cactus by Joseph Pitton de Tournefort in 1700, who de-
scribed it, illustrated both the flower and fruit, and listed 11
species, each named with a series of adjectives in Latin in the
manner of the time (Howard and Touw 1981). It was Philip
Miller, however, who first validly published the name in
1754, after the issuance of Linnaeus's Species Plantarum, the
starting point for modern nomenclature. The origin of the
name Opuntia has been debated, but probably it is based on
the name of the Greek region, Locris Opuntia, the capital of
which was Opus, where various spiny plants grew. The type
has been determined by Beat Leuenberger (1991,621,627) to
be Cactus Opuntia (= O. ficus-indica); "Opuntia Opuntia" is
not a permissible name botanically.

Until more recently most students of the cacti have in-
cluded the vast majority of species of the subfamily Opunti-
oideae in Opuntia. Curt Backeberg (1958-1962) and others,
however, felt that the group should be subdivided into smal-
ler genera, but that was not accepted by most researchers.
But new data presented by Roberto Kiesling (1984), Steven
Dickie and Robert Wallace (2001), Wallace and Dickie



(2001), Wolfgang Stuppy (2001), and others clearly showed
that Opuntia, in the broad sense, was polyphyletic. In 1998
the opuntioid specialists of the International Cactaceae Sys-
tematics Group decided to divide Opuntia into several gen-
era, the treatment presented here. Nonetheless, Opuntia, now
recognized as a genus of cacti with flattened stem segments
or cladodes and known to most people as prickly pears, is
still the most widespread genus of the family, and one of the
largest with 181 species and 10 naturally occurring hybrids.

Donald Pinkava (2001) and colleagues at Arizona State
University have clarified much with regard to Opuntia in the
North American deserts, but those of southern Mexico, the
Caribbean, and South America are still poorly understood.
This is, unfortunately, reflected in the treatment here, for we
simply do not know enough about many of the species that
have been described to evaluate them accurately. Thus in
most cases I have been forced to include them, making the
total number of species still very large. I feel certain that many
of the species, particularly in South America, will be found to
be synonymous with others, and that other naturally occur-
ring hybrids will be identified. Hybridization is a common
phenomenon in this genus, apparently an important evolu-
tionary activity in all opuntioids (Pinkava 2001). Only field
and laboratory work will give us the necessary answers.

Opuntia P. Miller 1754

Opuntia subg. Platyopuntia Engelmann 1859, as "Platopuntia"; Platy-

opuntia (Engelmann) F. Ritter 1979

Nopalea Salm-Dyck 1850

Subfamily Opuntioideae. Plants shrubby to treelike, to 10 m (33 ft)

or more high with trunks well developed in some. Stems distinctly

jointed, not dimorphic, composed of flattened segments or cladodes,

round, ovate, elliptical, cylindrical, or rhomboid. Leaves small, cylin-

drical to conical, fleshy, sessile, usually falling away early. Areoles in

the axils of the leaves, with glochids, hairs, and spines. Spines present
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or sometimes absent. Flowers borne on the margins of the stem seg-

ments, usually solitary, variable in color; pericarpels globose to top

shaped, with areoles and leaflike scales; floral tubes absent. Fruits

solitary to sometimes clustered, mostly fleshy, indehiscent. Seeds few

to many in each fruit, white to brown, distinctly laterally compressed,

variable in size, 3-10 mm (to 0.4 in) long, generally circular to kidney

shaped; funicular envelope glabrous or pubescent; funicular girdle

usually prominent, protruding. Distribution: Canada south to southern

Argentina, east through the Caribbean, and west into the Galapagos

Islands.

Opuntia acaulis Ekman & Werdermann 1931

Consolea acaulis (Ekman and Werdermann) F. M. Knuth 1935

Plants shrubby, somewhat sprawling, to 2 m (6.6 ft) high,
without trunks. Stem segments ovate to oblong, dirty yel-
lowish green, to 20 cm (7.9 in) long and 13 cm (5.1 in) wide.
Glochids brownish. Spines 3-7, usually 5-6, grayish yellow,
needle-like, somewhat flattened, 1-2 to 4 cm (1.6 in) long,
others to 2 cm (0.8 in) long. Flowers yellow, to 7 cm (2.8 in)
long and 1.5 cm (0.6 in) in diameter. Distribution: north-
western Haiti.

Opuntia aciculata Griffiths 1916
CHENILLE PRICKLY PEAR

Plants shrubby, low growing with decumbent branches, to 1
m (3.3 ft) or more high, often to 3 m (9.8 ft) or more wide.
Stem segments obovate, rounded apically intense dark green,
12-20 cm (4.7-7.9 in) long. Leaves awl shaped. Areoles wide-
ly separated, round. Glochids numerous, dark red, 3-12 mm
(to 0.5 in) long. Spines 1-3, often absent, when present com-

Opuntia aciculata,
also illustrated on
page 27

Opuntia acaulis
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monly on areoles of segment margins, needle-like, thin,
sometimes curved backward, yellowish with darker bases, 3-
5.5 cm (1.2-2.2 in) long. Flowers yellow, 8-10 cm (3.1-3.9
in) in diameter. Fruits ellipsoidal or broadly pear shaped,
dark reddish purple. Distribution: Texas, and neighboring
Tamaulipas and Nuevo Leon, Mexico.

Opuntia Xaequatorialis Britton & Rose 1919, as a species

Opuntia xaequatorialis is a naturally occurring hybrid, prob-
ably O. pubescens X O. soederstromiana. Distribution: Ecua-
dor.

Opuntia alko-tuna Cardenas 1950

Plants shrubby, erect, branching frequently, to 1.3 m (4.3 ft)
high with distinct trunks to 10 cm (3.9 in) in diameter. Stem
segments ovate to flattened and rounded, green, thick, tuber-
culate,to 18 cm (7.1 in) long and 11 cm (4.3 in) wide. Areoles
gray. Glochids brownish. Spines 2-6, awl-like, gray, 1-5 cm
(0.4-2 in) long. Flowers rotate, yellow, 6-7 cm (2.4-2.8 in)
long. Fruits pear shaped, green, to 4 cm (1.6 in) in diameter.
Distribution: Santa Rosa, Bolivia.

Opuntia ammophila Small 1919
Opuntia lata Small 1919

Opuntia turgida Small ex Britton & Rose 1923

Plants shrubby, more or less erect with stem segments end to
end and with spreading branches, 1-2 m (3.3-6.6 ft) high
with distinct trunks. Stem segments elongate to narrowly el-
liptical or obovate, light green, 3.8-17.2 cm (1.5-6.8 in) long,
3.8-6 cm (1.5-2.4 in) wide. Leaves elongate conical. Areoles
numerous, conspicuous. Glochids long, dense. Spines 1-2,
very slender, reddish, becoming gray with age, 2-6 cm (0.8-
2.4 in) long. Flowers bright yellow, 5-8 cm (2-3.1 in) in di-
ameter. Fruits obovoid, reddish purple, 2-3 cm (0.8-1.2 in)
long. Distribution: Florida.

Opuntia amyclaea Tenore 1826

Plants shrubby. Stem segments oblong to elliptical, glaucous
dark green, thick, 30-40 cm (12-16 in) long. Leaves sharp
pointed, red, to 4 mm long. Areoles small with one or two
short bristles. Glochids brownish, falling away. Spines 1-4,
rigid, diverging, almost perpendicular, whitish, usually less
than 3 cm (1.2 in) long. Flowers yellow. Fruits not juicy. Dis-
tribution: Mexico. Opuntia amyclaea apparently has been
cultivated since pre-Hispanic times, so its natural distribu-
tion is unclear. Some researchers believe it to be merely a
variant of O. ficus-indica. It has also been widely dispersed
throughout Europe.

Opuntia anacantha Spegazzini 1904
Opuntia grosseana F. A. C. Weber ex Roland-Gosselin 1904

Opuntia canina Spegazzini 1905

Opuntia kiska-loro Spegazzini 1905, Platyopuntia kiska-loro (Spegazz-

ini) F. Ritter 1980,0. anacantha var.kiska-loro (Spegazzini) R.
Kiesling 1998

Opuntia retrorsa Spegazzini 1905, Platyopuntia retrorsa (Spegazzini)

F. Ritter 1980,0. anacantha var. retrorsa (Spegazzini) R. Kiesling

1998

Opuntia utikilio Spegazzini 1905,0. anacantha var.utikilio (Spegazz-

ini) R. Kiesling 1998

Opuntia bispinosa Backeberg 1962

Plants shrubby, commonly prostrate, occasionally ascending
to clambering, forming adventitious roots, forming low
clumps to 60 cm (24 in) high and 2.5 m (8.2 ft) wide. Stem
segments flat, narrow, often lance shaped to elliptical, shiny
dark green, 15-40 cm (5.9-16 in) long, 3.5-7 cm (1.4-2.8 in)
wide. Areoles small. Spines 2-4, sometimes absent, unequal,
whitish, 4-6 cm (1.6-2.4 in) long. Flowers yellowish orange
to orange, to 4 cm (1.6 in) long, 3-6 cm (1.2-2.4 in) in di-
ameter. Fruits red to violet-purple, pubescent, to 5 cm (2 in)
in diameter. Distribution: northern Argentina and Bolivia.

Four varieties of Opuntia anacantha are recognized. Vari-
ety anacantha has dark green stem segments and yellow
flowers; it occurs in the southern Gran Chaco region of Ar-
gentina. Variety kiska-loro has light green stem segments and
orange flowers; it occurs in the far north of Argentina into
Bolivia. Variety retrorsa also has light green stem segments
and yellow flowers, but it occurs in grassland farther south.
Variety utikilio has elliptical, green stem segments and yellow
flowers; it occurs in the vicinity of Tucuman, Argentina.

Opuntia antillana Britton & Rose 1918
Opuntia domingensis Britton & Rose 1923

Plants shrubby, nearly prostrate, forming large clumps more
than 1 m (3.3 ft) broad. Stem segments obovate, narrow

Opuntia anacantha var. retrorsa



basally, easily detached, 7-20 cm (2.8-7.9 in) long. Leaves
conical to awl shaped. Areoles large, with brown wool. Glo-
chids numerous, yellow. Spines 3-6, unequal, stout, round in
cross section, yellow, becoming gray or white with age, 1-6
cm (0.4-2.4 in) long. Flowers yellow, becoming reddish with
age, 5-7 cm (2-2.8 in) long. Fruits reddish purple, to 4 cm
(1.6 in) long. Distribution: Caribbean.

Opuntia apurimacensis (F. Ritter) R. Crook&Mottram 1995
Platyopuntia apurimacensis F. Ritter 1981

Plants shrubby, semiprostrate to erect, to 1 m (3.3 ft) high.
Stem segments somewhat pointed apically, 15-20 cm (5.9-
7.9 in) long, 6-10 cm (2.4-3.9 in) wide, 1-2 cm (0.4-0.8 in)
thick. Areoles on small protuberances, oval to round. Glo-
chids brownish yellow, to 3 mm long. Spines 1-2, thin, whit-
ish, erect, straight, 3-7 mm (to 0.3 in) long. Flowers citron
yellow, 6.5-7 cm (2.6-2.8 in) long. Fruits bright red or green-
ish yellow, to 6 cm (2.4 in) long. Distribution: Apurimac, Peru.

Opuntia arcei Cardenas 1956

Plants treelike, branching above the ground, 1.5-2 m (4.9-
6.6 ft) high with distinct trunks to 80 cm (31 in) high, 20-25
cm (7.9-9.8 in) in diameter. Stem segments oblong to dia-
mond shaped, 36-42 cm (14-16 in) long, 15-25 cm (5.9-9.8
in) wide, 1-1.5 cm (0.4-0.6 in) thick. Areoles gray, 3-4 cm
(1.2—1.6 in) apart. Glochids dense, brown. Spines 4-7, awl
shaped, thin, white, variable in length, 0.5-3 cm (0.2-1.2 in)
long. Flowers rotate, golden yellow, to 6 cm (2.4 in) long and
4 cm (1.6 in) in diameter. Fruits globose to barrel shaped,
greenish, to 4.5 cm (1.8 in) in diameter. Distribution: Cer-
cado province, Cochabamba, Bolivia.

Opuntia armata Backeberg 1953

Plants shrubby, low growing with erect to spreading branches,
forming dense thickets. Stem segments round in cross sec-
tion at first, later flattened, to 3.5 cm (1.4 in) long and 2 cm
(0.8 in) thick. Leaves reddish. Glochids resembling thin
spines. Spines as many as 9, erect at first, later irregularly
spreading, reddish, then whitish with age, to 2.5 cm (1 in)
long. Flowers and fruits undescribed. Distribution: proba-
bly Argentina. Opuntia armata is poorly known.

Opuntia assumptionis K. Schumann 1899

Plants shrubby to short and treelike, with erect branches, to
1 m (3.3 ft) high. Stem segments obovate, green, to 10 cm
(3.9 in) long and 5.5 cm (2.2 in) wide. Glochids barely evi-
dent. Spines 1-2, brown. Flowers lemon yellow, to 2.5 cm (1
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in) in diameter. Fruits pear shaped, to 3.5 cm (1.4 in) long
and 2.5 cm (1 in) in diameter. Distribution: Asuncion,
Paraguay. Opuntia assumptionis is poorly understood.

Opuntia atrispina Griffiths 1910
DARK-SPINED PRICKLY PEAR

Plants shrubby, low, spreading to form clumps to 2 m (6.6
ft) wide, sometimes with erect stem segments to 60 cm (24
in) high. Stem segments fairly small, nearly round, light green,
10-15 cm (3.9-5.9 in) in diameter. Areoles often spineless
toward bases of segments. Glochids yellow, later brownish.
Spines 2-4, on upper areoles of segments, some spreading,
flattened, dark brown with black bases. Flowers yellow, be-
coming orange with age. Fruits reddish purple. Distribution:
south Texas.

Opuntia atropes Rose 1908

Plants treelike, much branched, 1-3 m (3.3-9.8 ft) high with
short black trunks. Stem segments oblong to obovate, deep
green, pubescent, sometimes glossy, 20-30 cm (7.9-12 in)
long. Leaves borne at right angles to the stems, acuminate,
pubescent, with reddish tips, 4-5 mm long. Areoles round,
reddish yellow. Glochids numerous, yellow, long. Spines
whitish or yellowish, becoming lighter with age, somewhat
angled, arising nearly at right angles to the stems, 3—6 cm
(1.2-2.4 in) long. Flowers yellow, later reddish; pericarpels
pubescent, spiny, and with glochids. Fruits obovate. Distrib-
ution: Morelos, Mexico, Michoacan, and Guerrero, Mexico.

Opuntia atrovirens Spegazzini 1925

Plants shrubby, much branched, forming clumps to 1.5 m
(4.9 ft) high. Stem segments oval, cylindrical basally, dark
green, to 25 cm (9.8 in) long. Glochids few. Spines absent or
nearly so. Flowers reddish or orange-red, to 5 cm (2 in) in
diameter. Distribution: Argentina and Uruguay. Opuntia
atrovirens is poorly known.

Opuntia auberi Pfeiffer 1840
LENGUA DE VACA, NOPAL DE LENGUITA

Nopalea auberi (Pfeiffer) Salm-Dyck 1850

Plants treelike, 3-8 m (9.8-26 ft) or more high with branches
produced from the trunks at right angles; trunks cylindrical,
spineless, with brownish glochids. Stem segments wide,
bulky, blue-green to gray-green, to 30 cm (12 in) long. Spines
2-3, sometimes absent, white with dark tips. Flowers dark
rose, to 9 cm (3.5 in) long. Fruits not known. Distribution:
Mexico and Cuba.
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Opuntia aurantiaca Gilles exLindley 1833
Cactus aurantiacus (Gilles ex Lindley) Gilles 1839
Opuntia extensa Salm-Dyck 1837

Plants shrubby, much branched, spreading to form dense
clumps with prostrate to somewhat erect branches, to 30 cm
(12 in) high. Stem segments linear to club shaped, dark green
to nearly black, 5-15 cm (2-5.9 in) long, 10-15 cm (3.9-5.9
in) wide, 1—1.5 cm (0.4-0.6 in) thick. Areoles large, grayish
white. Glochids short, pale yellow. Spines 2-3, sometimes as
many as 6, awl shaped, straight, brownish to yellowish, 1-3
cm (0.4-1.2 in) long, upper ones stouter, lower ones some-
times thin and bristly. Flowers deep yellow to orange-yellow,
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to 4 cm (1.6 in) in diameter. Fruits pear shaped, purplish red,
very spiny, to 3 cm (1.2 in) long. Distribution: Paraguay,
Uruguay, and Argentina.

Opuntia aurea McCabe ex E. M. Baxter 1933

CREEPING BEAVERTAIL, YELLOW BEAVERTAIL

Plants shrubby, low, prostrate and crawling along the ground.
Stem segments elliptical to ovate, green, often on edge, 5-10
cm (2-3.9 in) long, 3-6 cm (1.2-2.4 in) broad. Areoles
round. Glochids brown to tan, to 3 mm long. Spines absent.
Flowers yellow, 5-7.5 cm (2-3 in) long and in diameter.
Fruits green, spineless, 1.5-2.5 cm (0.6-1 in) in diameter.
Distribution: Utah.

Opuntia aureispina (S. Brack & K. D. Heil) Pinkava & B. D.
Parfitt 1988

GOLDEN-SPINED PRICKLY PEAR

Opuntia macrocentra var. aureispina S. Brack & K. D. Heil 1988

Plants shrubby, large with many branches near ground level,
upright, to 1.5 m (4.9 ft) high with heavily spined short
trunks. Stem segments round to ovate, light blue-green to
yellow-green, glaucous, 8-12 cm (3.1-4.7 in) long and
broad. Areoles blackish. Spines from all areoles, usually 3-5,
light brown to bright yellow to sometimes black, all with yel-
low tips, sometimes flattened and twisted. 2-6 cm (0.8-2.4
in) long. Flowers yellow, bright orange or red basally, 6—8 cm
(2.4-3.1 in) long, 6-7 cm (2.4-2.8 in) in diameter. Fruits
green to slightly red, 3-4 cm (1.2-1.6 in) long, 2-2.5 cm
(0.8-1 in) in diameter, covered with rigid spines. Distribu-
tion: Brewster County, west Texas.

Opuntia basilaris var. basilaris



Opuntia austrina Small 1903
Opuntia pollardi Britton & Rose 1908

Opuntia polycarpa Small 1933

Plants shrubby, creeping or ascending with irregular branch-
ing, to 1 m (3.3 ft) high. Roots tuberous. Stem segments oval
to more or less round to elliptical to obovate, thin, deep or
bright green, 5-10 cm (2-3.9 in) long. Leaves ascending,
stout, awl shaped, green with purple tint, 4-7 mm (to 0.3 in)
long. Areoles prominent. Glochids yellow or brown. Spines
1-2, slender, needle-like, yellow to red, becoming whitish
with age, 3-5.5 cm (1.2-2.2 in) long. Flowers light yellow,
6-7 cm (2.4-2.8 in) in diameter. Fruits narrowly obovoid,
purple, 2.5-3.5 cm (1-1.4 in) long. Distribution: Texas, Ala-
bama, Mississippi, and Florida.

Opuntia azurea Rose 1909
COYOTILLO, NOPAL COYOTILLO

Plants small treelike, 1-2 m (3.3-6.6 ft) high, erect, compact,
with single trunks. Stem segments orbicular to obovate,
glaucous greenish blue, 10-15 cm (3.9-5.9 in) long and in
diameter. Glochids numerous, dark. Spines 1-3, unequal, al-
most black with age, more or less diverging, 2-3 cm (0.8-1.2
in) long. Flowers intense yellow. Fruits ovoid to globose, red,
spineless, edible. Distribution: San Luis Potosi, Zacatecas,
Durango, and Aguascalientes, Mexico.

Opuntia Xbakeri J. E. Madsen 1989, as a species

Opuntia xbakeri is apparently a naturally occurring hybrid,
probably O.pubescensX O. soederstromiana (Madsen 1989).
Distribution: Ecuador.

Opuntia basilaris Engelmann & Bigelow 1856

BAKERSFIELD BEAVERTAIL CACTUS, BEAVERTAIL CACTUS, BEAVERTAIL

PRICKLY PEAR, BRANCHING BEAVERTAIL CACTUS, ELONGATED

BEAVERTAIL CACTUS, KERN BEAVERTAIL CACTUS, SHORT-JOINT
BEAVERTAIL CACTUS, TRELEASE BEAVERTAIL CACTUS, TRELEASE'S
BEAVERTAIL PRICKLY PEAR, WOODBURY BEAVERTAIL CACTUS

Opuntia basilaris var. ramosa Parish 1892

Opuntia treleasei J.M. Coulter 1896,0. basilaris var. treleasei

(J. M. Coulter) J. M. Coulter ex Toumey 1901
Opuntia brachyclada Griffiths 1914,0. basilaris var.brachyclada

(Griffiths) Munz 1935

Opuntia humistrata Griffiths 1916,0. basilaris var. humistrata (Grif-

fiths) W.T.Marshall 1941

Opuntia whitneyana E. M. Baxter 1935,0. basilaris var. whitneyana

(E. M. Baxter) W.T. Marshall 1941,0. basilaris subsp. whitneyana

(E.M.Baxter) Munz 1958

Opuntia longiareolata Clover & Jotter 1941,0. basilaris var. longiare-

olata (Clover & Jotter) L. D. Benson 1950

Opuntia basilaris var. heilii S. L. Welsh & Neese 1983
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Plants shrubby, low growing, forming dense clumps to 50
cm (20 in) high and 2 m (6.6 ft) wide. Stem segments obo-
vate to round to elongate to wedge shaped, blue-green, often
with purplish tint, finely papillate, 5-20 cm (2-7.9 in) long,
4-10 cm (1.6-3.9 in) wide, to 1.5 cm (0.6 in) thick. Areoles
usually round. Glochids brown to tan, to 3 mm long. Spines
usually absent. Flowers cherry red to yellow, rarely white, 5-
7.5 cm (2-3 in) long and in diameter. Fruits green, dry at
maturity, spineless, 2.5-3 cm (1-1.2 in) long, 1.5-2.2 cm (0.6-
0.9 in) in diameter. Distribution: California, Nevada, Ari-
zona, and Utah, and adjacent Sonora, Mexico.

The stem of Opuntia basilaris is used medicinally by the
Shoshoni (Chapter 2, under Cacti as Medicine). Four vari-
eties of O. basilaris are recognized by Donald Pinkava (pers.
comm.). Variety basilaris has obovate segments to more than
15 cm (5.9 in) long; it occurs throughout much of the range
of the species. Variety brachyclada tends to have smaller seg-
ments; it occurs only in chaparral vegetation and the desert
edges of California. Variety longiareolata has wedge-shaped,
narrow stem segments; it occurs in the Mojave Desert of Ca-
lifornia and eastward into Arizona and the Grand Canyon.
Variety treleasei has narrowly elliptical or obovate stem seg-
ments, often bearing a few spines; it occurs in the Pacific
grassland and Mojave Desert of California and is listed (as O.
treleasei) as endangered in the U.S. Endangered Species Act.

Opuntia bella Britton & Rose 1919

Plants shrubby, forming dense thickets to 1.5 m (4.9 ft) high.
Stem segments oblong, marginally wavy, dull dark green,
10-16 cm (3.9-6.3 in) long. Leaves to 2.5 mm long. Areoles
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slightly elevated, small, with brown felt. Glochids brown.
Spines 2-6, unequal, needle-like, white, to 2 cm (0.8 in) long.
Flowers sulfur yellow, turning orange-red with age, to 5 cm
(2 in) long. Fruits small, greenish yellow. Distribution: west-
ern Colombia.

Opuntia bensonii Sanchez-Mejorada 1972

Plants shrubby to treelike with well-defined main trunks,
much branched from near the base, forming very dense
clumps 2-4 m (6.6-13 ft) high. Stem segments widely obo-
vate, glabrous, green with reddish tint near the areoles, be-
coming purple to violet in winter, to 30 cm (12 in) long and
20 cm (7.9 in) wide. Glochids intense yellow, numerous, 5-6
mm (0.2 in) long. Spines 5-9, needle-like, white with dark
tips, 2.2-3.5 cm (0.9-1.4 in) long; spines in the lower parts of
the areole diverging, bent backward, those in the upper parts
of the areoles 1-3, erect. Flowers intensely yellow, to 3.5 cm
(1.4 in) long and 2.5 cm (1 in) in diameter. Fruits obconical
to pear shaped, reddish purple, with many glochids, edible,
6-7 cm (2.4-2.8 in) long. Distribution: Michoacan, Mexico.

Opuntia bisetosa Pittier 1936

Plants shrubby,branching basally, to 1.2 m (3.9 ft) high. Stem
segments oval to oblong, pale green, to 36 cm (14 in) long and
18 cm (7.1 in) wide. Leaves 4-5 mm long. Areoles 3-4 mm
apart. Central spine one, erect, twisted, needle-like, to 5 cm (2
in) long. Radial spines 8-10, robust, white. Flowers yellow, to
6.5 cm (2.6 in) long and 5 cm (2 in) in diameter. Fruits to 5 cm
(2 in) long and 2.2 cm (0.9 in) in diameter. Distribution: Lara
state, Venezuela. Opuntia bisetosa is very poorly known.

Opuntia boldinghii Britton & Rose 1919

Plants shrubby, forming many-stemmed clumps to 2 m (6.6
ft) high. Leaves conical, reddish, to 3 mm long. Stem segments
obovate, glaucous dull green, to 20 cm (7.9 in) long. Areoles
large, elevated, with brown felt. Glochids brownish. Spines
few or absent, short, brown. Flowers rose colored, to 5 cm (2
in) long. Fruits obovate, spineless, to 4 cm (1.6 in) long. Dis-
tribution: northwestern Venezuela, Trinidad, and Curacao.

Opuntia bonplandii (Kunth) F. A. C. Weber 1898

Plants shrubby to treelike with open, lax branching, to 4 m
(13 ft) high. Stem segments ovate or nearly so, dull green,
20—30 cm (7.9-12 in) long. Spines 2-7, soon falling off, nee-
dle-like, pale yellow, 1-1.5 cm (0.4-0.6 in) long. Flowers
orange, to 6 cm (2.4 in) long and in diameter. Distribution:
Cuenca, Azuay, Ecuador.

Opuntia borinquensis Britton & Rose 1919
Plants shrubby with few branches, forming clumps to 2 m
(6.6 ft) wide and 50 cm (20 in) high. Stem segments oblong
to obovate, dull green, glabrous, easily detached, 5-8 cm
(2-3.1 in) long, to 4 cm (1.6 in) wide, to 1.5 cm (0.6 in) thick.
Leaves awl shaped, acuminate. Areoles small, 1—2 cm
(0.4-0.8 in) apart. Spines 2-3, needle-like, brown, becoming
whitish with age, to 6 cm (2.4 in) long. Flowers undescribed.
Fruits obovoid, to 1.5 cm (0.6 in) long. Distribution: Puerto
Rico in the Caribbean.

Opuntia bravoana E. M. Baxter 1933
Plants shrubby with much basal branching of erect stems,
1-2 m (3.3-6.6 ft) high, to 2 m (6.6 ft) wide. Stem segments
oblong, later oval, glabrous to somewhat papillate, green
with purplish tint near areoles, sometimes purplish overall,
to 36 cm (14 in) long and 14 cm (5.5 in) wide. Leaves conical,
reddish, to 3 mm long, soon falling away. Glochids short, yel-
low. Spines as many as 5 on older areoles, often absent, flat-
tened, sometimes twisted, sometimes curved downward, yel-
low to gray, to 4.5 cm (1.8 in) long. Flowers yellow with
reddish tint, to 8 cm (3.1 in) in diameter. Distribution: south
of La Paz, Baja California Sur, Mexico.

Opuntia canterae Arechavaleta 1905

Plants shrubby, low growing with somewhat erect branches,
to 1 m (3.3 ft) high. Stem segments elongate, shiny green, at-
tenuate basally, 15-20 cm (5.9-7.9 in) long, 4-6 cm (1.6-2.4
in) wide. Areoles round, to 4 cm (1.6 in) apart, with violet
spots. Spines 1-2, sometimes absent, white with dark tips,
1.5-2 cm (0.6-0.8 in) long. Flowers orange, 4-4.5 cm
(1.6-1.8 in) in diameter. Fruits pear shaped, to 5 cm (2 in)
long. Distribution: coastal Uruguay.

Opuntia caracassana Salm-Dyck 1850
Opuntia wentiana Britton & Rose 1919

Plants shrubby, much branched with more or less erect
stems, 1-2 m (3.3-6.6 ft) high. Stem segments obovate to el-
liptical, tapering at both ends, pale green, to 25 cm (9.8 in)
long. Leaves small, awl shaped. Spines 2-5, unequal, pale yel-
low to whitish, 2.5-4 cm (1-1.6 in) long. Flowers yellow, 6-7
cm (2.4-2.8 in) long. Fruits small, red. Distribution: Venez-
uela and neighboring islands.

Opuntia cardiosperma K. Schumann 1899
Platyopuntia cardiosperma (K. Schumann) F. Ritter 1979

Plants shrubby, more or less erect, much branched, to 2 m
(6.6 ft) high. Stem segments narrowly oblong to obovate,



rounded apically, pale green, somewhat tuberculate, detach-
ing easily, 10-15 cm (3.9-5.9 in) long. Leaves small, awl
shaped. Areoles large, to 2 cm (0.8 in) apart, with white wool.
Glochids brownish, never conspicuous. Spines 1-4, some-
times absent, needle-like, stiff, erect or ascending, brownish
or whitish with age, 1-2 cm (0.4-0.8 in) long. Flowers not
known. Fruits elongated to pear shaped, to 7.5 cm (3 in)
long. Distribution: Paraguay.

Opuntia c h a f f e y i Britton & Rose 1913
SACASIL

Plants very small, arising from rhizomes to 35 cm (14 in)
long and 4 cm (1.6 in) in diameter, with much branched,
nearly prostrate annual stems 5-15 cm (2-5.9 in) long. Stem
segments very small, thick, somewhat flattened, smooth, pale
blue-green or reddish, to 5 cm (2 in) long, only 7 mm (0.3 in)
thick. Leaves tiny. Areoles with white, then brown felt. Glo-
chids many, yellow. Spine usually one, sometimes 2-3, nee-
dle-like, white to pale yellow, to 3 cm (1.2 in) long. Distribu-
tion: Zacatecas, Mexico.

Opuntia chakensis Spegazzini 1905

Plants treelike, to 3 m (9.8 ft) high with distinct spineless
trunks. Stem segments slender, lance shaped, tapering at
both ends, dark green, to 30 cm (12 in) long, 9-12 cm
(3.5-4.7 in) wide. Spines usually absent, sometimes 1-2,
whitish. Flowers dark yellow to orange-yellow, to 6 cm (2.4
in) in diameter. Fruits pear shaped, purple. Distribution:
northern Argentina.
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Opuntia chavena Griffiths 1908

Plants treelike with open branching, 2-3 m (6.6-9.8 ft) high
with well-defined trunks bearing spines. Stem segments
widely obovate, yellowish green, 22-30 cm (8.7-12 in) long.
Areoles round to oblong, black, becoming larger with age,
2-3 cm (0.8-1.2 in) apart. Glochids lemon yellow, variable in
length, to 1 cm (0.4 in) long. Spines 5-15, sometimes more,
white with translucent tips, becoming gray to blackish with
age, hard, rigid, erect, 1-3 cm (0.4-1.2 in) long. Flowers yel-
low. Fruits red. Distribution: Aguascalientes, Mexico.

Opuntia chihuahuensis Rose 1909
Opuntia phaeacantha var. chihuahuensis (Rose) Bravo 1954

Plants shrubby, low growing, forming broad clumps. Stem
segments obovate, greenish yellow, 10-15 cm (3.9-5.9 in)
long. Leaves conical, to 9 mm (0.4 in) long. Areoles small, 2—
4 cm (0.8-1.6 in) apart. Spines 1-3, dark, erect, sometimes
slightly flattened, 4-6 cm (1.6-2.4 in) long, sometimes ac-
companied by 1-2 short white spinelets. Flowers yellow with
reddish bases, 6-7 cm (2.4-2.8 in) long. Fruits pear shaped,
red or yellowish, 1-4 cm (0.4-1.6 in) long. Distribution: So-
nora, Chihuahua, Durango, and Zacatecas, Mexico.

Opuntia chisosensis (M. Anthony) D. J. Ferguson 1986
TEXAS PRICKLY PEAR
Opuntia lindheimeri var. chisosensis M. Anthony 1956

Plants shrubby with many upright branches, forming clumps
to 1 m (3.3 ft) high. Stem segments round, distinctly blue-
green, 15-20 cm (5.9-7.9 in) long, with spine-bearing are-
oles on the upper third. Glochids yellow. Spines 1-5, spread-
ing or bent downward, bright yellow, to 6.5 cm (2.6 in) long.

Opuntia boldinghii Opuntia bravoana



492 Opuntia chisosensis

Flowers pale yellowish buff, to 6.5 cm (2.6 in) in diameter.
Fruits obovate to globose, reddish purple, spiny, 3-4 cm
(1.2-1.6 in) long. Distribution: Chisos Mountains, west
Texas, and Sierra del Carmen, Coahuila, Mexico.

Opuntia chlorotica Engelmann & Bigelow 1856

CLOCKFACE PRICKLY PEAR, FLAPJACK PRICKLY PEAR,
PANCAKE PRICKLY PEAR

Opuntia palmeri Engelmann ex J. M. Coulter 1896

Plants large shrubby to treelike, 1-2 m (3.3-6.6 ft) high, often
with distinct spiny trunks to 30 cm (12 in) long and 20 cm
(7.9 in) in diameter. Stem segments round to broadly obo-
vate, blue-green to greenish yellow, 15-20 cm (5.9-7.9 in)
long, 12-18 cm (4.7-7.1 in) wide, 1-2 cm (0.4-0.8 in) thick.
Leaves awl shaped, to 6 mm (0.2 in) long. Areoles elliptical, to
2 cm (0.8 in) apart. Glochids yellow, to 4.5 mm long. Spines
1-7, usually light yellow, bent backward, straight or curving,
awl shaped, not round in cross section, 2.5-4 cm (1—1.6 in)
long. Flowers light yellow with reddish tint, 5-8 cm (2-3.1
in) long, 4-6 cm (1.6-2.4 in) in diameter. Fruits subglobose
to ellipsoidal, grayish with purple tint, fleshy, 4-6 cm (1.6-

2.4 in) long, 2-3.5 cm (0.8-1.4 in) in diameter. Distribution:
California, Nevada, Utah, Arizona, and New Mexico, and
Baja California and Sonora, Mexico.

Opuntia cochabambensis Cardenas 1953

Plants small treelike, to 1.2 m (3.9 ft) high with distinct
trunks. Stem segments elongate, flat, to 30 cm (12 in) long,
4-5 cm (1.6-2 in) wide. Areoles white. Glochids yellow.
Spines 3-5, needle-like, whitish, flattened against the stem
surface or spreading, 2-3 cm (0.8-1.2 in) long. Flowers ro-
tate, lemon yellow, to 5 cm (2 in) long. Fruits purple, to 3 cm
(1.2 in) in diameter. Distribution: Cochabamba, Bolivia.

Opuntia cochenillifera (Linnaeus) P. Miller 1768
Cactus cochenillifer Linnaeus 1753, Nopalea cochenillifera (Linnaeus)

Salm-Dyck 1850

Plants treelike with several ascending branches, 3-4 m (9.8-
13 ft) high with distinct trunks to 20 cm (7.9 in) in diameter.
Stem segments obovate, green, to 25 cm (9.8 in) long. Leaves
small, awl shaped, falling away early. Areoles widely sepa-
rated, woolly. Glochids small, yellow. Spines absent. Flowers
narrow, rose colored, to 5.5 cm (2.2 in) long; pericarpels with
numerous glochids. Fruits red, to 5 cm (2 in) long. Distribu-
tion: probably native to Mexico, now widely cultivated and
distributed throughout warmer regions of the world. The
wide dispersal of Opuntia cochenillifera is a result of human
efforts to propagate the cactus for the cochineal industry,
and it is reported to have medicinal use. Its wood has been
used in making furniture (Chapter 2, under Cacti as a Source
of Dyes, Cacti as Medicine, and Other Uses of Cacti).

Opuntia chlorotica Opuntia cochenillifera



Opuntia cognata (F. Ritter) P. J. Braun & Esteves 1995
Platyopuntia cognate F. Ritter 1979

Plants shrubby, semiprostrate to somewhat ascending. Stem
segments thin, 7-15 cm (2.8-5.9 in) long, 3-7 cm (1.2-2.8
in) wide. Areoles red spotted. Glochids reddish brown. Spines
1-3, brownish, straight, awl shaped, erect, 2-5 cm (0.8-2 in)
long. Flowers orange-yellow, to 5 cm (2 in) long. Fruits glo-
bose, red. Distribution: Puerto Casado, Alto Paraguay de-
partment, Paraguay.

Opuntia colubrina A. Castellanos 1955
Austmcylindropuntia colubrina (A. Castellanos) Backeberg 1958

Plants small, shrubby. Stem segments cylindrical, dark green,
20-40 cm (7.9-16 in) long, 2-4 cm (0.8-1.6 in) in diameter.
Areoles white. Spines 2-3, whitish gray, middle one longest,
to 3 cm (1.2 in). Flowers lemon yellow, to 5.5 cm (2.2 in) in
diameter. Fruits barrel shaped, red, to 2.7 cm (1.1 in) long
and 1.3 cm (0.5 in) in diameter. Distribution: Formosa, Ar-
gentina.

Opuntia Xcolumbiana Griffiths 1916, as a species

Opuntia Xcolumbiana is a naturally occurring hybrid, O.
fragilis X O. polyacantha var. polyacantha. Distribution:
Washington.

Opuntia conjungens (F. Ritter) P. J. Braun & Esteves 1995
Platyopuntia conjungens F. Ritter 1980

Plants shrubby, much branched basally, to 1 m (3.3 ft) high.
Stem segments cylindrical, tuberculate, green, to 40 cm (16
in) long, 1-2 cm (0.4-0.8 in) in diameter. Areoles round,
gray. Glochids short, white. Spines as many as 10, white, nee-
dle-like, 1-3 cm (0.4-1.2 in) long. Flowers borne singly, yel-
lowish, 4-5 cm (1.6-2 in) long and in diameter. Fruits glo-
bose, dark red, to 3 cm (1.2 in) long. Distribution: Cajas,
Mendez province, Bolivia.

Opuntia crassa Haworth 1819

Plants shrubby to small treelike with some branching, 1-2
m (3.3-6.6 ft) high. Stem segments obovate to oblong, wide,
gray-green to blue-green, often glaucous, to 23 cm (9.1 in)
long and 18 cm (7.1 in) wide. Areoles small, with dark gray
felt. Glochids small, yellowish to brownish. Spines 1-2, nee-
dle-like, fine, yellowish to darker, to 2.5 cm (1 in) long. Flow-
ers yellowish green, to 6 cm (2.4 in) long. Distribution: Mex-
ico. Opuntia crassa has been widely cultivated throughout
tropical America. D. B. Gold may have collected it in the wild
in Canada de Contreras, Federal District.
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Opuntia crystalenia Griffiths 1916

Plants treelike with erect branches, 2-2.5 m (6.6-8.2 ft) high.
Stem segments broadly obovate, blue-green, becoming yel-
lowish green with age, glaucous, to 25 cm (9.8 in) long and
18 cm (7.1 in) wide. Leaves awl shaped, to 4 mm long. Glo-
chids yellow. Spines 1-4, usually 2, borne only on upper parts
of stem segments, erect, white, 1-1.5 cm (0.4-0.6 in) long.
Flowers yellow. Fruits subglobose, 4-4.5 cm (1.6-1.8 in) in
diameter. Distribution: highlands of Mexico; Opuntia crys-
talenia is widely cultivated.

Opuntia Xcubensis Britton & Rose 1912, as a species
Opuntia ochrocentra Small ex Britton & Rose 1923

Opuntia Xcubensis is a naturally occurring hybrid, O. mili-
taris x O. stricta. Distribution: Caribbean.

Opuntia curassavica (Linnaeus) P. Miller 1768
Cactus curassavicus Linnaeus 1753

Plants shrubby, low growing and with branches often creep-
ing or even pendent. Stem segments oval to oblong, light
green, distinctly flattened, not tuberculate, 2-5 cm (0.8-2
in) long, fairly thick. Leaves small, soon falling away. Areoles
small, with white wool and hairs. Glochids developing late.
Spines 4 to many, needle-like, yellowish, becoming whitish
with age, to 2.5 cm (1 in) long. Flowers yellow with reddish
tint, to 5 cm (2 in) long. Distribution: Lesser Antilles, Colom-
bia, and Venezuela.

Opuntia Xcurvospina Griffiths 1916, as a species

CURVED-SPINE PRICKLY PEAR

Opuntia Xcurvospina is a naturally occurring hybrid, O. chlo-
rotica X O. phaeacantha. Distribution: California and Nevada.

Opuntia curassavica
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Opuntia cymochila Engelmann & J. M. Bigelow 1856
Opuntia mackensenii Rose 1911

Plants shrubby with several diffuse branches, often creeping
and prostrate. Stem segments round, 15-20 cm (5.9-7.9 in)
long. Areoles widely separated. Spines 1-3, stout, whitish,
2.5-5 cm (1-2 in) long, sometimes with additional hairlike
spines. Flowers yellow, to 7 cm (2.8 in) in diameter. Distrib-
ution: Midwest United States.

Opuntia darrahiana F. A. c. Weber 1904

Plants shrubby, forming clumps, much branched, to 2.5 m
(8.2 ft) high. Stem segments oval, flat, green, 7-8 cm (2.8-3.1
in) long, 4-5 cm (1.6-2 in) wide. Areoles elevated, to 1 cm
(0.4 in) apart. Glochids absent. Spines 6, suberect, white to
grayish white, with dark tips, upper 2 longest, to 4.5 cm (1.8
in). Flowers and fruits undescribed. Distribution: Turks Is-
lands in the Bahamas. It has been suggested that Opuntia
darrahiana may be the same as O. xlucayana.

Opuntia deamii Rose 1911

Plants short treelike, branching above the ground with few
ascending branches, erect or spreading, to 1 m (3.3 ft) high
with distinct trunks. Stem segments large, obovate to oblan-
ceolate, bright green at first, later dark green, glabrous, 25-30
cm (9.8-12 in) long. Areoles small, widely separated. Spines
2-6, usually 4, stout, spreading, dull yellow or white, 3-5.5
cm (1.2-2.2 in) long. Flowers reddish, to 7 cm (2.8 in) long.
Fruits oblong, wine red, to 6 cm (2.4 in) long, with few
spines. Distribution: Guatemala, and probably Mexico and
Honduras.

Opuntia
decumbens

Opuntia decumbens Salm-Dyck 1834
ARPON, LENGUA DE VACA, NOPAL DE CULEBRA, NOPAL DE TORTUGA

Plants shrubby, branches creeping along the ground with
tips raised, 20-50 cm (7.9-20 in) high. Stem segments obo-
vate, elliptical, or widely ovate, generally prostrate, green
with purple tint, softly pubescent, 7-18 cm (2.8-7.1 in) long,
5-10 cm (2-3.9 in) wide. Glochids abundant, yellow, 2-5
mm long. Spines 1-3, sometimes absent, needle-like, erect,
rigid, yellow to gray, 0.5-7 cm (0.2-2.8 in) long. Flowers yel-
low with reddish tint, 4.5-5 cm (1.8-2 in) long. Fruits pear
shaped, reddish purple, pubescent, 2.5-4 cm (1-1.6 in) long,
1.8-3 cm (0.7-1.2 in) in diameter. Distribution: southern
Mexico, Guatemala, Honduras, Nicaragua, and Costa Rica.

Opuntia dejecta Salm-Dyck 1834

NOPAL CHAMACUERO, SPINY NOPAL
Nopalea dejecta (Salm-Dyck) Salm-Dyck 1850

Plants short treelike with straggling and pendent branches,
1-2 m (3.3-6.6 ft) high with distinct trunks. Stem segments
narrow, lance shaped, green to gray-green, 15-20 cm (5.9-
7.9 in) long, 5-8 cm (2-3.1 in) wide, fairly thick. Glochids
whitish. Spines usually 2, spreading somewhat, yellow or
pinkish, becoming gray with age, to 4 cm (1.6 in) long. Flow-
ers dark red, to 5 cm (2 in) long; stamens exserted. Fruits glo-
bose, smooth, deep red, with many areoles. Distribution:
originally reported as Cuba but most likely native to tropical
Central America.

Opuntia delaetiana F. A. c. Weber 1913

Plants shrubby to treelike. Stem segments narrowly oblong,
thin, somewhat wavy, bright green, to 25 cm (9.8 in) long
and 8 cm (3.1 in) wide. Leaves awl shaped, to 4 mm long.
Areoles large. Glochids absent at first, appearing later, brown.
Spines 3-5, yellowish brown, straight, to 4 cm (1.6 in) long.
Flowers rotate, orange, 5-7 cm (2-2.8 in) in diameter. Fruits
oblong to pear shaped, red, 5-7 cm (2—2.8 in) long, 3—5 cm
(1.2-2 in) in diameter. Distribution: Paraguay and north-
eastern Argentina.

Opuntia depauperata Britton & Rose 1919
Plants shrubby, low growing, much branched, forming flat
clumps 10-20 cm (3.9-7.9 in) high. Stem segments round in
cross section to slightly flattened, dark green, easily detached,
velvety, 2-3 cm (0.8-1.2 in) thick, 3-12 cm (1.2-4.7 in) long.
Glochids developing later, yellow. Spines 2-6, reddish to pale
brown, needle-like, nearly erect, 1-2.5 cm (0.4-1 in) long.
Flowers undescribed. Distribution: Caracas, Federal District,
northern Venezuela.



Opuntia depressa Rose 1908

Plants shrubby, branching basally with prostrate to ascend-
ing branches, 40-120 cm (16-47 in) high. Stem segments
obovate to round, sometimes becoming oblong with age, as-
cending, pubescent, without tubercles, green to yellowish
green, with purplish tint, 16-30 cm (6.3-12 in) long, 11-20
cm (4.3-7.9 in) wide. Glochids long, yellow, 3-5 mm long.
Spines 1-4, needle-like, erect, slightly twisted or bent back-
ward, rigid, yellow to whitish, 0.5-4 cm (0.2-1.6 in) long.
Flowers rose to purplish, 3.2-4 cm (1.3-1.6 in) long. Fruits
globose, yellowish red to red, 2-2.5 cm (0.8-1 in) long, 1.5-
2.7 cm (0.6-1.1 in) in diameter. Distribution: Guerrero, Mo-
relos, Oaxaca, Puebla, and Tlaxcala, Mexico.

Opuntia dillenii (Ker Gawler) Haworth 1819
DILDO, ELTHAM INDIAN FIG, PAK'AN, SWEET PRICKLY PEAR

Cactus dillenii Ker Gawler 1818

Opuntia anahuacensis Griffiths 1916
Opuntia zebrina Small 1919

Opuntia atrocapensis Small 1933
Opuntia nitens Small 1933

Opuntia melanosperma Svenson 1946

Plants shrubby, forming low clumps or tall, much-branched
bushes 2-3 m (6.6-9.8 ft) high, sometimes with distinct
trunks. Stem segments obovate to oblong, often with wavy
margins, blue-green, sometimes glaucous, 7-40 cm (2.8-16
in) long, 6-9 cm (2.4-3.5 in) wide. Leaves awl shaped,
curved backward, to 6 mm (0.2 in) long. Areoles somewhat
elevated. Glochids numerous, yellow, conspicuous. Spines
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extremely variable, 1-5, sometimes none, usually erect,
somewhat flattened and curved, yellow, sometimes with
brown bands or mottled, to 5 cm (2 in) long. Flowers vari-
able, lemon yellow to yellowish orange to orange, sometimes
reddish, 7-8 cm (2.8-3.1 in) long. Fruits pear shaped to sub-
globose, purplish, spineless, juicy, edible, 5-7.5 cm (2-3 in)
long. Distribution: very widespread in the southeastern
United States, Mexico, Bahamas, Cuba, Cayman Islands, Ja-
maica, Dominican Republic, Puerto Rico, Virgin Islands,
Lesser Antilles, Dutch Antilles, and Ecuador. There is consid-
erable dispute whether Opuntia dillenii belongs in O. stricta
or should be distinct. Benson (1982, 500) argued that they
belong together, but Howard and Touw (1982) believed that
the two taxa are clearly separate species. Hunt (1999a) sepa-
rates them as well. Opuntia dillenii has a variety of medicinal
uses, and fruits have been used for dyeing (Chapter 2, under
Cacti as Medicine, and Cacti as a Source of Dyes).

Opuntia discolor Britton & Rose 1919

Platyopuntia discolor (Britton & Rose) F. Ritter 1980

Plants shrubby, low growing with many sprawling branches,
forming dense clumps. Stem segments linear to lance shaped,
often nearly cylindrical, dark green, glabrous, often with
purple blotches, 4-12 cm (1.6-4.7 in) long, 1.5-2.5 cm (0.6-
1 in) wide. Areoles dark brown. Glochids developing late,
then conspicuous, brown. Spines 1-6, needle-like, nearly
erect, variegated, brownish, to 3 cm (1.2 in) long. Flowers
light yellow to orange-yellow, to 3 cm (1.2 in) long and in
diameter. Fruits small, red. Distribution: Argentina.

Opuntia dillenii, also illustrated on page 61
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Opuntia durangensis Britton & Rose 1908

Plants treelike. Stem segments broadly obovate, pale green,
sometimes glabrous, to 20 cm (7.9 in) long and 16 cm (6.3 in)
wide. Areoles numerous, elevated, widely separated. Glochids
dark, 2-3 mm long. Spines 3-5, short, sharp, yellow, becoming
darker with age, to 1.5 cm (0.6 in) long. Flowers yellow, to 5 cm
(2 in) long. Fruits probably red. Distribution: central Mexico.

Opuntia echios J. T. Howell 1933
TREE PRICKLY PEAR

Opuntia galapageia var. echios (J. T. Howell) Backeberg 1958

Opuntia echios var.gigantea J.T. Howell 1933

Opuntia zacana). T. Howell 1933,0. galapageia var. zacana (J. T. How-

ell) Backeberg 1958,0. echios var.zacana (Howell) E. F. Anderson

&Walkington l970

Opuntia echios var. barringtonensis E. Y. Dawson 1962

Opuntia echios var. inermis E. Y. Dawson 1962

Opuntia echios var. prolifera E. Y. Dawson 1962

Plants variable, mostly treelike, 1—10 m (3.3-33 ft) high with
branches strongly pendent; trunks usually well developed,
to 1 m (3.3 ft) in diameter, spiny at first, later with reddish

Opuntia echios var. gigantea with Darwin finch; variety barringtonen-
sis illustrated on page 16

platelets. Stem segments round, obovate, or oblong, yellow-
green to blue-green, 25-45 cm (9.8-18 in) long, 17-32 cm
(6.7-13 in) wide, 1-2.4 cm (0.4-0.9 in) thick. Areoles round,
2-6 mm (to 0.2 in) in diameter, 13-30 cm (0.5-1.2 in) apart.
Glochids few or absent. Spines 2-20 or more, strongly di-
morphic, often sparse on younger segments, erect, stiff, and
sharp on young plants, to bristly and almost hairlike on ma-
ture plants, yellow, becoming brown, 1.2-12 cm (0.5-4.7 in)
long. Flowers yellow, 8-10 cm (3.1-3.9 in) long, 5-7 cm (2-
2.8 in) in diameter. Fruits top shaped, green to brown, 4-6
cm (1.6-2.4 in) long, 3-3.5 cm (1.2-1.4 in) in diameter, with
spines and glochids. Distribution: Galapagos Islands.

Opuntia echios has undergone adaptive radiation, pro-
ducing distinct varieties on each island or island group; five
varieties are recognized. Variety echios occurs on Baltra,
Daphne Major, Las Plazas, and neighboring Santa Cruz (In-
defatigable) Islands; it tends to be only shrubby. Variety bar-
ringtonensis is endemic to Santa Fe (Barrington) Island; it is
strongly arboreal, reaching 10 m (33 ft) or more in height.
Variety gigantea occurs in the vicinity of Academy Bay, Santa
Cruz; it also is strongly arboreal and has long, pendent
branches. Variety inermis occurs on Isabela (Albemarle) Is-
land; it is treelike, reaching heights of 6 m (20 ft). Variety za-
cana is shrubby to nearly prostrate, never arboreal; it is found
only on Seymour Island.

Opuntia eichlamii Rose 1911
Plants treelike with mostly erect branches, 5-6 m (16-20 ft)
high. Stem segments round to obovate, usually glaucous, 15-
20 cm (5.9—7.9 in) long. Leaves small, falling away early. Are-
oles small, 3-3.5 cm (1.2-1.4 in) apart. Glochids brown.
Spines 4-6, unequal, rose colored, becoming gray with age,
spreading, some flattened, to 2 cm (0.8 in) long. Flowers car-
mine, to 3.5 cm (1.4 in) long. Fruits tuberculate, not edible,
to 4 cm (1.6 in) long. Distribution: Guatemala.

Opuntia ekmanii Werdermann 1931

Plants shrubby, low growing, to 30 cm (12 in) high. Stem seg-
ments ovate to oblong, not tuberculate, to 10 cm (3.9 in)
long and 3.5 cm (1.4 in) wide. Areoles yellow to gray, widely
separated. Glochids light yellow to reddish yellow. Spines
2-5, needle-like, to 5 cm (2 in) long. Flowers yellow, 4-7 cm
(1.6—2.8 in) long, to 4 cm (1.6 in) in diameter. Fruits pear
shaped, to 4 cm (1.6 in) long. Distribution: Haiti.

Opuntia elata Link & Otto ex Salm-Dyck 1834

Plants shrubby with more or less erect branches, 1-2 m (3.3-
6.6 ft) high. Stem segments oblong to obovate, deep green,



thick, 5-25 cm (2-9.8 in) long, to 15 cm (5.9 in) wide. Leaves
small, falling away early. Areoles large, white, widely sepa-
rated. Glochids arising late, persisting. Spines 1-3, often ab-
sent, whitish yellow, stiff, to 3.5 cm (1.4 in) long. Flowers
orange-yellow, to 5 cm (2 in) in diameter. Fruits club shaped,
purplish red, to 6 cm (2.4 in) long. Distribution: Paraguay.

Opuntia elatior P. Miller 1768
Cactus elatior (P. Miller) Willdenow 1814

Opuntia bergeriana F. A. C. Weber ex A. Berger 1904

Plants shrubby, forming dense, much branched clumps to 5
m (16 ft) high. Stem segments obovate to oblong to nearly
round, olive green, 10-40 cm (3.9-16 in) long. Leaves green
with reddish tips, to 4 mm long. Areoles 2-4 cm (0.8-1.6 in)
apart. Spines 2-8, needle-like, dark brown, 2-7 cm (0.8-2.8
in) long. Flowers yellow with reddish or rose stripes, to 5 cm
(2 in) in diameter. Fruits obovoid, reddish. Distribution:
Caribbean, Central America, Colombia, and Venezuela.
Opuntia elatior has been widely distributed by humans, as
far as Australia.

Opuntia elizondoana E. Sanchez & Villasenor 1994

Plants shrubby, branching basally to form low clumps 30-65
cm (12-26 in) high. Stem segments elliptical to oblong,
greenish to yellowish to olive green, glabrous, 10-20 cm
(3.9-7.9 in) long, 4.5-5.5 cm (1.8-2.2 in) wide. Leaves small,
yellowish with reddish tips. Areoles oval, whitish gray with
purplish tint. Glochids yellowish. Spines 2-4, occasionally
as many as 7, somewhat diverging, whitish with yellowish
tips, 1-2 cm (0.4—0.8 in) long. Flowers yellow with reddish
tint, to 5 cm (2 in) long. Fruits obovoid, green to salmon, 3-
3.5 cm (1.2-1.4 in) long. Distribution: Queretaro, Mexico.

Opuntia ellisiana Griffiths 1910

Plants shrubby, loosely branched with ascending and spread-
ing stems. Stem segments obovate to ovate, glaucous blue-
green, 20-24 cm (7.9-9.4 in) long. Leaves long, awl shaped,
curved backward. Areoles small, white, becoming dark with
age, slightly elevated. Glochids yellow, not prominent. Spines
absent. Flowers deep yellow, becoming orange or reddish, to
6 cm (2.4 in) in diameter. Fruits pear shaped, reddish purple.
Distribution: south Texas.

Opuntia engelmannii Salm-Dyck ex Engelmann 1850
COW'S TONGUE CACTUS, COW TONGUE PRICKLY PEAR, DESERT PRICKLY

PEAR, DISCUS PRICKLY PEAR, ENGELMANN'S PRICKLY PEAR, FEW-

SPINED MARBLE-FRUITED PRICKLY PEAR, TEXAS PRICKLY PEAR, TUNA

Opuntia microcarpa Engelmann 1848, not validly published
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Opuntia lindheimeri Engelmann 1850,0. engelmannii var.lindhei-

meri (Engelmann) B. D. Parfitt&Pinkava 1988

?0puntia procumbens Engelmann & Bigelow 1856

Opuntia cantabrigiensis Lynch 1903

Opuntia engelmannii var.cuija Griffiths & Hare 1906,0. cuija (Grif-

fiths & Hare) Rose 1908
Opuntia discata Griffiths 1908,0. engelmannii vat. discata (Griffiths)

C. Z. Nelson 1919,0. phaeacantha var. discata (Griffiths) L D. Ben-

son &Walkington 1965

Opuntia linguiformis Griffith 1908,0. engelmannii var.linguiformis

(Griffiths) B. D. Parfitt& Pinkava 1988

Opuntia dillei Griffiths 1909

Opuntia subarmata Griffiths 1909

Opuntia tricolor Griffiths 1909

Opuntia tardospina Griffiths 1911

Opuntia flexospina Griffiths 1916,0. engelmannii var.flexospina

(Griffiths) B. D. Parfitt & Pinkava 1988
Opuntia phaeacantha var. flavispina L. D. Benson 1974,0. engelmannii

var.flavispina (L D. Benson) B. D. Parfitt & Pinkava 1988

Plants shrubby with numerous ascending to sprawling
branches, forming dense clumps to 3.5 m (11.5 ft) high,

Opuntia elatior

Opuntia engelmannii var. engelmannii; variety linguiformis illustrated
on page 21
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rarely with trunks. Stem segments obovate to round, occa-
sionally elongate, green to rarely blue-green, 15-30 cm (5.9-
12 in) long, 12-20 cm (4.7-7.9 in) wide, to 2 cm (0.8 in)
thick. Leaves narrowly conical, to 9 mm (0.4 in) long. Areoles
elliptical, 2.5-4 cm (1-1.6 in) apart. Glochids yellow, be-
coming brown with age, 3-6 mm (to 0.2 in) long. Spines ex-
tremely variable, 1—8, sometimes absent from lower areoles,
yellowish, awl shaped, slightly flattened, most lying near the
stem surface, 1-6 cm (0.4-2.4 in) long. Flowers yellow,
sometimes reddish, 5-8 cm (2-3.1 in) long and in diameter.
Fruits obovate to elongate, purple, fleshy, 3-7 cm (1.2-2.8
in) long, 2-4 cm (0.8-1.6 in) in diameter. Distribution: oc-
curring widely in Arizona, New Mexico, Texas, Oklahoma,
and Louisiana, and northern and central Mexico as far south
as San Luis Potosi, Tamaulipas, and Hidalgo.

Opuntia engelmannii may become a weed in plowed
areas, and the Pima use stem segments medicinally (Chapter
2, under Cacti as Food, and Cacti as Medicine). Six varieties
of O. engelmannii are recognized. Variety engelmannii occurs
widely throughout the range of the species. Variety cuija has
3-8 spines that are pale yellow with red bases; it occurs in
San Luis Potosi, Guanajuato, and Hidalgo. Variety flavispina
usually has 2—3 yellow spines that have an irregular distribu-
tion of red and that are 6 cm (2.4 in) long; it occurs only in
Arizona. Variety flexospina has 1-3 thin, flexible, yellow
spines; it occurs only on the plain of the Rio Grande of
southern Texas and adjacent Mexico. Variety lindheimeri has
1-6 yellow spines without red bases and that are often ab-
sent in the lower areoles; it occurs in New Mexico, western
and southern Texas, Oklahoma, and southwestern Louisiana.

Opuntia ficus-indica,
also illustrated on

pages 52 and 54

Variety linguiformis is unusual in having indeterminate
growth, resulting in very long stem segments; it apparently is
native to central Texas though that is difficult to prove be-
cause it is so widely distributed horticulturally. It may be ex-
tinct in the wild.

Opuntia excelsa Sanchez-Mejorada 1972

Plants treelike, branching above ground level with branches
2-4 m (6.6-13 ft) long, 8-12 m (26-39 ft) high, with well-
defined trunks 5-6 m (16-20 ft) high, to 40 cm (16 in) in
diameter. Stem segments obovate to truncate, thin, shiny
dark green, smooth, often reddish purple beneath the are-
oles, 23-30 cm (9.1-12 in) long, 17-22 cm (6.7-8.7 in) wide.
Areoles borne on protuberances, elliptical. Glochids small,
yellow. Spines 1-2, rarely 3-5, often absent, borne on the
lower parts of the segments, stout, straight or slightly curved,
whitish gray with yellowish tips, 4-18 mm (to 0.7 in) long.
Flowers yellowish to light rose, with dark reddish tips or cen-
ters, to 7 cm (2.8 in) in diameter. Fruits fig to pear shaped,
reddish purple, 7-8 cm (2.8-3.1 in) long. Distribution: along
the Pacific coast in Jalisco and Colima, Mexico

Opuntia feroacantha Britton & Rose 1926

Plants tall, treelike to shrubby, forming clumps to 3 m (9.8 ft)
high, often with distinct spiny trunks. Stem segments oblong
to ovate, wedge shaped basally, glabrous, 15-20 cm (5.9-7.9
in) long. Areoles round, large, brown, 2-4 cm (0.8-1.6 in)
apart. Glochids yellowish. Spines 1-2, rarely 3-4, opaque
white with darker bases, some very short, others to 8 cm (3.1
in) long. Flowers yellow, to 4 cm (1.6 in) in diameter. Distri-
bution: Sinaloa and Nayarit, Mexico. Opuntia feroacantha is
poorly known.

Opuntia ficus-indica (Linnaeus) P. Miller 1768
INDIAN FIG, INDIAN FIG PRICKLY PEAR, MISSION CACTUS, NOPAL

DE CASTILLA, SMOOTH MOUNTAIN PRICKLY PEAR, SMOOTH PRICKLY

PEAR, TUBEROUS PRICKLY PEAR, TUNA DE CASTILLA, TUNA MANSA

Cactus ficus-indica Linnaeus 1753

Cactus opuntia Linnaeus 1753

Opuntia vulgaris P. Miller 1768, including the type; Platyopuntia vulgaris

(P. Miller) F. Ritter 1979

Cactus compressus R. A. Salisbury 1796, illegitimate name; Opuntia

compressa McBride 1922

Opuntia maxima Salm-DyckexA. P. de Candolle 1828

Opuntia cordobensis Spegazzini 1905, Platyopuntia cordobensis

(Spegazzini) F. Ritter 1980

Opuntia tuna-blanca Spegazzini 1925

Plants shrubby or treelike, 1-6 m (3.3-20 ft) high, usually
with well-developed trunks to 35 cm (14 in) in diameter.



Stem segments variable, narrowly to broadly obovate or ob-
long, flattened, green, 20-60 cm (7.9-24 in) long, 10-25 cm
(3.9-9.8 in) wide. Areoles narrowly elliptical, 2-5 cm (0.8-2
in) apart. Glochids falling away early, brown or yellow. Spines
inconspicuous, often absent. Flowers yellow to red, 5-10 cm
(2-3.9 in) in diameter. Fruits ovoid to oblong, green, orange,
or red, 6-10 cm (2.4-3.9 in) long, with glochids and some-
times spines. Distribution: probably a native of Mexico.
Opuntia ficus-indica has been cultivated for so long that its
original distribution is now unclear. It has become natural-
ized in South Africa, Australia, and the Mediterranean; it has
also been extensively developed horticulturally. The ethno-
botany of O. ficus-indica is described in Chapter 2, under In-
dian Fig Cactus, Cacti as Weeds, and Other Uses of Cacti.

Opuntia fragilis (Nuttall) Haworth 1819
BRITTLE CACTUS, FRAGILE PRICKLY PEAR, LOOSE PRICKLY PEAR

Cactus fragilis Nuttall 1818
Opuntia brachyarthra Engelmann &J. M. Coulter 1856,0. fragilis var.

brachyantha (Engelmann & J. M. Coulter) J. M. Coulter 1896
Opuntia fragilis var. parviconspicua Backeberg 1957

Plants shrubby, very low growing, forming mats along the
ground 5-10 cm (2-3.9 in) high, to 30 cm (12 in) or more
wide. Stem segments flattened obovoid to elliptical to round,
blue-green, easily detached, 2-4.5 cm (0.8-1.8 in) long, 1.2—
2.5 cm (0.5-1 in) wide, 1.2-2 cm (0.5-0.8 in) thick. Leaves
conical, to 3 mm long. Areoles 3-6 mm (to 0.2 in) apart.
Glochids tan or brownish, to 2 mm long. Spines usually 1-6,
rarely 9, sometimes absent, white or grayish, spreading,
straight, strongly barbed, 1.2-3 cm (0.5-1.2 in) long, longest
in upper areoles. Flowers yellow, sometimes greenish, 3-4 cm
(1.2-1.6 in) long, to 4.5 cm (1.8 in) in diameter. Fruits obo-
void, green or reddish green, dry at maturity, 1.2-1.5 cm (0.5-
0.6 in) long, 1-1.2 cm (0.4-0.5 in) in diameter, with or with-
out spines. Distribution: widespread throughout the cooler
regions of the Midwest United States north into Canada.
Opuntia fragilis is the northernmost of all cacti. Its stems are
used medicinally (Chapter 2, under Cacti as Medicine). Hy-
brids are common. Spines of Opuntia fragilis have been used
as fishhooks (Chapter 2, under Other Uses of Cacti).

Opuntia fuliginosa Griffiths 1908

Plants treelike, to 4 m (13 ft) high with distinct, woody
trunks. Stem segments rounded to obovate, glossy yellowish
green, thin, variable in size, commonly 15-20 cm (5.9-7.9
in) long. Leaves awl shaped, to 12 mm (0.5 in) long. Areoles
elliptical, gray, 3-4 cm (1.2-1.6 in) apart. Glochids yellowish
to darker, variable, to 1 cm (0.4 in) long. Spines 2-8, trans-
lucent, bone colored to brownish to gray, lower ones curved,
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middle ones often flattened and twisted, to 4 cm (1.6 in)
long. Flowers yellow, becoming reddish with age, to 2.5 cm (1
in) long and 4 cm (1.6 in) in diameter. Fruits obovoid to
spindle shaped, red, with many glochids. Distribution: Jalis-
co, Colima, and Michoacan, Mexico

Opuntia galapageia Henslow 1837
?0puntia myriacantha F. A. C. Weber 1894, 10. galapageia var. myria-

cantha (F. A. C. Weber) Backeberg 1958
Opuntia galapageia var. macrocarpa E. Y. Dawson 1965
Opuntia galapageia var.profusa E. F. Anderson & Walkington 1970

Plants treelike with well-developed, rounded crowns, 2-5 m
(6.6-16 ft) high. Trunks usually well developed, spiny at first,
later with reddish platelets. Stem segments round, oblong,

Opuntia galapageia var. galapageia, also illustrated on page 39
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or obovate, green to yellow-green, 22-38 cm (8.7-15 in)
long, 15-27 cm (5.9-11 in) wide, 1-3.5 cm (0.4-1.4 in) thick.
Areoles 2-7 mm (to 0.3 in) in diameter, 25-35 mm (1-1.4
in) apart. Glochids few or absent. Spines 5-35, highly dimor-
phic, few on young segments, several on older ones, erect,
yellow, becoming reddish or brownish white, 2.5-7.5 cm (1—
3 in) long. Flowers yellow, 4-7 cm (1.6-2.8 in) long, 3.5-6
cm (1.4-2.4 in) in diameter. Fruits globose to oblong, green,
2-6 cm (0.8-2.4 in) long, 2-3.5 cm (0.8-1.4 in) in diameter,
with a few glochids and some spines. Distribution: mostly
the arid zone near sea level in the Galapagos Islands.

Three varieties of Opuntia galapageia are recognized. Va-
riety galapageia occurs near sea level on Bartolome (Barthol-
omew), Pinta (Abingdon), and San Salvador (James or San-
tiago) Islands. Variety macrocarpa is found only on Pinzon
(Duncan) Island in the shrubby and forested areas at eleva-
tions above 175 m (574 ft). Variety profusa tends to be only
shrubby and occurs only on Rabida (Jervis) Island at sea level.

Opuntia gosseliniana F. A. c. Weber 1902

Plants shrubby, branching basally and forming compact
clumps to 1 m (3.3 ft) high. Stem segments disklike, com-
monly thin, almost always reddish or purplish, nearly as wide
as long, to 20 cm (7.9 in) long. Areoles 2-2.5 cm (0.8-1 in)
apart. Glochids brownish, numerous. Spines 1-2, sometimes
absent, often curved, flexible, rust colored to yellowish to
brownish red, 4-10 cm (1.6-3.9 in) long. Flowers yellow, to
7.5 cm (3 in) in diameter. Fruits ovoid, without spines but
glochids numerous. Distribution: Arizona, and Baja Cali-
fornia, Sonora, and Chihuahua, Mexico.

Opuntia
gosseliniana

Opuntia gudtemalensis (Rose) Britton & Rose 1919
Nopalea guatemalensis Rose 1907

Plants shrubby, low growing and spreading. Stem segments
oval to oblong, shiny deep green, glabrous, 10-20 cm (3.9-
7.9 in) long. Leaves small. Areoles small, brown with dark
spots. Spines 1-3, round in cross section, needle-like, whitish
with dark tips, becoming gray with age, somewhat spreading
and bent backward. Flowers lemon yellow, to 2.5 cm (1 in)
long. Distribution: Guatemala.

Opuntia guilanchi Griffiths 1908

Plants shrubby, erect and with open branching, 1.5-2 m (4.9-
6.6 ft) high. Stem segments obovate, dark green, slightly pu-
bescent, 14-24 cm (5.5-9.4 in) long, to 16 cm (6.3 in) wide.
Areoles small, dark yellow. Glochids yellow, less than 2 mm
long. Spines 2-3 at first, later 4-5, whitish at first, later darker,
erect, slightly flattened, often twisted, 5-35 mm (0.2—1.4 in)
long. Flowers not known. Fruits subglobose, yellowish to red-
dish, pubescent. Distribution: Zacatecas, Mexico.

Opuntia helleri K. Schumann ex B. L. Robinson 1902

Plants prostrate or scrambling, often forming dense clumps
0.7-2 m (2.3-6.6 ft) high. Trunks usually absent. Stem seg-
ments round, oblong, or ovate, yellowish green, 20-37 cm
(7.9-15 in) long, 10-22 cm (3.9-8.7 in) wide, 1.3-2.6 cm
(0.5-1 in) thick. Glochids yellow, 2-6 mm (to 0.2 in) long,
sometimes absent. Spines 7-28, bristly, not dimorphic, not
sharp, evenly distributed, spreading, flexible, variable in
length, sometimes wavy, yellowish white, becoming darker
with age, 1.2-5 cm (0.5-2 in) long. Flowers yellow, 4-8 cm
(1.6-3.1 in) long, 3-5.5 cm (1.2-2.2 in) in diameter. Fruits
globose to oblong, green, 4-7 cm (1.6-2.8 in) long, 2-4 cm
(0.8-1.6 in) in diameter, with small spines and glochids. Dis-

Opuntia helleri



tribution: Darwin, Genovesa (Tower), Marchena (Bindloe),
and Wolf Islands in the Galapagos archipelago.

Opuntia hitchcockii J. G. Ortega 1929

Plants shrubby, low growing, to 50 cm (20 in) high. Stem seg-
ments more or less round, green. Spines several, white, to 3
cm (1.2 in) long. Flowers and fruits not known. Distribu-
tion: near Mazatlan, Sinaloa, Mexico. Opuntia hitchcockii is
poorly known.

Opuntia hondurensis Standley 1940

Plants treelike, to 9 m (30 ft) high with distinct trunks to 30
cm (12 in) in diameter. Stem segments ovate to elongate
obovate, pale green, 13-22 cm (5.1-8.7 in) long, to 7 cm (2.8
in) wide. Spines about 12, unequal, thin, slightly flattened,
spreading, reddish brown, 2-2.5 cm (0.8-1 in) long. Flowers
and fruits undescribed. Distribution: Honduras.

Opuntia howeyi J. A. Purpus 1925

Plants shrubby, much branched, prostrate and straggling.
Stem segments oval, green to coppery green, glaucous, shiny,
to 10 cm (3.9 in) wide. Areoles round, brown. Spines stiff,
whitish with dark tips, to 2.5 cm (1 in) long. Flowers pale
yellow. Fruits red. Distribution: probably Mexico though
Bravo-Hollis (1978) does not include it; Borg (1937, 79) re-
ported it from Jamaica. Opuntia howeyi is poorly known.

Opuntia huajuapensis Bravo 1954

Plants shrubby to treelike with prostrate or ascending
branches, generally branching basally, 0.4-2 m (1.3-6.6 ft)
high. Stem segments obovate to round, green, pubescent,
without podaria, 17-36 cm (6.7-14 in) long, 17-28 cm (6.7-
11 in) wide. Areoles gray. Glochids abundant, yellow to whit-
ish gray, 3-6 mm (to 0.2 in) long. Spines 6-14, awl-like, as-
cending to bent backward, yellow, 2-4 cm (0.8-1.6 in) long.
Flowers yellow, 4-6 cm (1.6-2.4 in) long. Fruits globose,
green to yellow, 2-4.3 cm (0.8-1.7 in) long, 2-4.1 cm (0.8-
1.6 in) in diameter, with yellow spines and glochids. Distrib-
ution: Puebla, Tlaxcala, and Oaxaca, Mexico.

Opuntia humifusa (Rafinesque) Rafinesque 1830

EASTERN PRICKLY PEAR, LOW PRICKLY PEAR, SMOOTH PRICKLY PEAR

Cactus humifusus Rafinesque 1820

Opuntia vulgaris P. Miller 1768, misapplied; see under 0. ficus-indica

Opuntia caespitosa Rafinesque 1830, not Poeppig 1835 (see Maihue-

nia poeppigii)
Opuntia mesacantha Rafinesque 1830
Opuntia italica Tenore ex Pfeiffer 1837
Opuntia rafinesquei Engelmann 1856
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Opuntia rafinesquei [var ] minor Engelmann 1856,0. humifusa var.
minor(Engelmann) Crook & Mottram 1998

Opuntia fuscoatra Engelmann 1857

Opuntia allairei Griffiths 1909

Opuntia nemoralis Griffiths 1913

Opuntia rubiflora Griffiths 1916

Opuntia impedata Small ex Britton & Rose 1923

Opuntia calcicola Wherry 1926

Opuntia cumulicola Small 1933

Plants shrubby, low growing, forming mats or clumps usu-
ally less than 30 cm (12 in) high. Stem segments round to
obovate to elliptical, green to reddish purple, 4-10 cm (1.6-
3.9 in) long, 4-6 cm (1.6-2.4 in) wide, to 1 cm (0.4 in) thick.
Leaves conical, to 8 mm (0.3 in) long. Areoles few, usually

Opuntia
huajuapensis

Opuntia humifusa
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1-2 cm (0.4-0.8 in) apart. Glochids yellow or brown, to 3
mm long. Spines borne on upper areoles only, one at right
angles to the segment needle-like, gray or brownish, 2-5 cm
(0.8-2 in) long. Flowers yellow, 4-6 cm (1.6-2.4 in) long
and in diameter. Fruits purplish or reddish, fleshy, 1.5-4 cm
(0.6-1.6 in) long, 2-3 cm (0.8-1.2 in) in diameter, with
glochids. Distribution: occurring widely in the eastern
United States. Stems of Opuntia humifusa are used medici-
nally, and the cactus has been used as a source of mordant for
dyeing (Chapter 2, under Cacti as Medicine, and Cacti as a
Source of Dyes).

Opuntia hyptiacantha F. A. c. Weber 1898
NOPAL CASCARON, NOPAL MEMELO, TUNA CHAVENA

Opuntia cretochaeta Griffiths 1916

Opuntia matudae Scheinvar 1981

Plants shrubby to treelike with ascending branches, 2-5 m
(6.6-16 ft) high. Stem segments obovate, dull green, glab-
rous, without podaria, 19-30 cm (7.5-12 in) long, 12-19 cm
(4.7-7.5 in) wide. Areoles small, 1.5 cm (0.6 in) apart.
Glochids brownish, 2-4 mm long. Spines 3-8, erect, lower
ones bent backward, whitish gray, becoming dark with age,
0.5-1.6 cm (0.2-0.6 in) long. Flowers red to orange, 6.5-7
cm (2.6-2.8 in) long. Fruits obovoid, red, glabrous, edible,
3-4.5 cm (1.2-1.8 in) long, 2.6-3.2 cm (1-1.3 in) in diame-
ter, with glochids. Distribution: central Mexico.

Opuntia inaequilateralis A. Berger 1905
Platyopuntia inaequilateralis (A. Berger) F. Ritter 1981

Plants shrubby with spreading branches, to 1.2 m (3.9 ft)
high. Stem segments ovate to more or less diamond shaped,
oblique, narrowing basally, obtuse apically, with slightly wavy
margins, shiny green, t o 30 cm (12 in) long, 2-3 cm (0.8-1.2
in) thick, to 13 cm (5.1 in) wide. Leaves awl shaped, reddish.
Areoles small, round, white. Glochids dense, brown. Spines
4-7 with one longer than the others, white, to 3 cm (1.2 in)
long. Flowers pale yellow, to 6 cm (2.4 in) in diameter. Fruits
round to oblong, reddish to yellowish green, to 5 cm (2 in)
long. Distribution: probably Peru but Opuntia inaequilater-
alis was dispersed to many other regions long ago.

Opuntia inaperta (Schott ex Griffiths) D. R. Hunt 1997
ZACAM, ZACAMSOTZ

Nopalea inaperta Schott ex Griffiths 1913
Nopalea gaumeri Britton & Rose 1919
Nopalea escuintlensis Matuda 1956

Plants treelike with diffuse branches, 4-7 m (13-23 ft) high
with distinct spiny trunks. Stem segments obovate to oblong,
distinctly tuberculate, green, 6-17 cm (2.4-6.7 in) long.

Spines 3-6 in younger areoles, more numerous with age,
brownish yellow, to 2 cm (0.8 in) long. Flowers yellowish to
reddish, to 4 cm (1.6 in) long. Fruits red, to 1.5 cm (0.6 in)
long. Distribution: Yucatan and Chiapas, Mexico.

Opuntia infesta (F. Ritter) Iliff 1997
Platyopuntia infesta F. Ritter 1981

Plants shrubby with many semierect branches, to 50 cm (20
in) high. Stem segments elongate to flattened cylindrical,
green, 5-14 cm (2-5.5 in) long, 2-4 cm (0.8-1.6 in) wide, to
1.2 cm (0.5 in) thick. Areoles white, 10-15 mm (0.4-0.6 in)
apart. Glochids bright yellow. Spines 2-4, needle-like,
straight, orange-brown or yellow-brown, 2-4 cm (0.8-1.6
in) long. Flowers intense orange-red, to 3.7 cm (1.5 in) long
and 2.5 cm (1 in) in diameter. Fruits yellowish green, to 1.5
cm (0.6 in) in diameter. Distribution: Ancash, Peru.

Opuntia insularis A. Stewart 1911

Plants shrubby to treelike, 1-2.5 m (3.3-8.2 ft) high with
poorly developed trunks. Stem segments round, obovate, or
oblong, green to greenish yellow, 10-52 cm (3.9-20 in) long,
18-25 cm (7.1-9.8 in) wide, 0.5-2.5 cm (0.2-1 in) thick. Are-
oles whitish, 4-7 mm (to 0.3 in) in diameter, 14-18 mm
(0.6-0.7 in) apart. Glochids yellow, 4-6 mm (0.2 in) long.
Spines 10-50, nearly equal in length, evenly distributed, yel-
low, becoming reddish or dark brown with age, some sharp,
others bristly, 1-2 cm (0.4-0.8 in) long with some to 5 cm (2
in) long. Flowers poorly known, probably yellow. Fruits glo-
bose, green, 2-4.2 cm (0.8-1.7 in) long, 2-3 cm (0.8-1.2 in)
in diameter, with small spines and glochids. Distribution:
Fernandina (Narborough) and Islabela (Albemarle) Islands
in the Galapagos archipelago.

Opuntia jaliscana Bravo 1972

Plants treelike, much branched, to 4 m (13 ft) high with dis-
tinct trunks. Stem segments narrowly oblong, green, very
pubescent, somewhat tuberculate, to 20 cm (7.9 in) long, 8-9
cm (3.1-3.5 in) wide. Areoles numerous, small, to 2.5 cm (1
in) apart. Glochids short, yellow. Spines 1-3, short, yellow,
slightly flattened, erect or directed obliquely above, 5-15 mm
(0.2-0.6 in) long. Flowers reddish orange, to 3 cm (1.2 in)
long and 2 cm (0.8 in) in diameter. Distribution: Jalisco,
Guanajuato, and Michoacan, Mexico.

Opuntia jamaiensis Britton & Harris 1911

Plants shrubby with several ascending branches, to 1 m (3.3
ft) high with short trunks. Stem segments obovate, tapering
basally, thin, dull green, readily detached, 7-13 cm (2.8-5.1



in) long, 5-7.5 cm (2-3 in) wide. Areoles to 2.5 cm (1 in)
apart. Spines 1-5, usually 2, needle-like, unequal, whitish, to
2.5 cm (1 in) long. Flowers light sulfur yellow with reddish
midveins, to 4 cm (1.6 in) in diameter. Fruits pear shaped,
red, 3.5-4 cm (1.4-1.6 in) long. Distribution: Jamaica.

Opuntia joconostle F. A. C. Weber 1928

JOCONOXTLE, TEMPRANILLA, TUNA BLANCA, XOCONOXTLE

Plants treelike with numerous branches, 2-3 m (6.6-9.8 ft)
high with distinct trunks to 20 cm (7.9 in) in diameter. Stem
segments small, oval, glabrous, yellowish green. Spines sev-
eral, unequal, whitish. Flowers yellow. Fruits subglobose, to
2 cm (0.8 in) in diameter. Distribution: Altiplano of central
Mexico; Opuntia joconostle is also widely cultivated in Mex-
ico, Jalisco, Queretaro, and Michoacan for its delicious fruits.

Opuntia karwinskiana Salm-Dyck 1850
Nopalea karwinskiana (Salm-Dyck) K. Schumann 1898

Plants treelike, 2-7 m (6.6-23 ft) high with distinct spiny
trunks. Stem segments oblong, light green, somewhat glau-
cous, 15-30 cm (5.9-12 in) long, 5.5-8 cm (2.2-3.1 in) wide.
Areoles far apart. Glochids numerous, yellow. Spines 1-3 at
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first, later more, reddish, becoming yellowish or whitish, to 4
cm (1.6 in) long. Flowers red, 11-12 cm (4.3-4.7 in) long.
Fruits umbilicate, to 3 cm (1.2 in) long. Distribution: Pacific
coast from Sonora to Oaxaca, Mexico.

Opuntia
karwinskiana
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Opuntia laevis J. M. Coulter 1896
SMOOTH PRICKLY PEAR, SPINELESS PRICKLY PEAR

Opuntia phaeacantha var. laevis (J. M. Coulter) L.D. Benson 1969

Plants usually shrubby, low, dense, with few branches, 1-2 m
(3.3-6.6 ft) high. Stem segments obovate to oblong, light
green, 15-30 cm (5.9-12 in) long. Areoles small, far apart.
Glochids yellow. Spines 1-3, sometimes absent, usually pres-
ent in upper areoles, grayish white, to 1 cm (0.4 in) long.
Flowers lemon yellow, 6-7 cm (2.4-2.8 in) in diameter. Fruits
obovoid, 5-7 cm (2-2.8 in) long. Distribution: Arizona.

Opuntia lagunae E. M. Baxter ex Bravo 1932

Plants shrubby with somewhat erect branches arising basally,
to 1.5 m (4.9 ft) high. Stem segments obovate to round, glau-
cous green, to 15 cm (5.9 in) wide and long. Areoles small,
round. Glochids yellow, long, on the upper parts of the are-
oles. Spines usually 5, whitish, extending outward or down-
ward, needle-like, to 3 cm (1.2 in) long. Flowers yellow, to 7
cm (2.8 in) in diameter. Fruits obovate, dark purplish red, to
7 cm (2.8 in) long. Distribution: Baja California, Mexico.

Opuntia larreyi F. A. C. Weber ex J. M. Coulter 1897
NOPAL CAMUESO

Plants shrubby, branching basally, 1-1.5 m (3.3-4.9 ft) high
without well-defined trunks. Stem segments obovate to
round, glaucous green, 35-40 cm (14-16 in) long, to 26 cm
(10 in) wide, 1.5-2.5 cm (0.6-1 in) thick. Leaves short, coni-
cal. Areoles small, oval, 4-5.5 cm (1.6-2.2 in) apart. Glochids

numerous, short, yellowish. Spines usually absent, sometimes
as many as 3 in young areoles. Flowers yellow, to 7 cm (2.8
in) long. Fruits nearly globose, tuberculate, purple, to 10 cm
(3.9 in) long. Distribution: Hidalgo and Queretaro, Mexico.

Opuntia lasiacantha Pfeiffer 1837
NOPAL, NOPAL DE CERRO

Opuntia rzedowskill Scheinvar 1984

Plants shrubby or treelike with erect branches usually arising
basally, 0.5-4 m (1.6-13 ft) high. Stem segments obovate to
elliptical, green, glabrous, without podaria, 18-30 cm (7.1-12
in) long, 12.5-17 cm (4.9-6.7 in) wide. Areoles small, 2-3 cm
(0.8-1.2 in) apart. Glochids clear yellow, 2-4 mm long. Spines
1-3, weakly awl shaped to needle-like, erect to bent backward,

Opuntia leucotricha

Opuntia laevis Opuntia lasiacantha Opuntia lilae



straight, whitish or yellow, becoming gray with age. Flowers
yellow to orange, 5-7 cm (2-2.8 in) long. Fruits obconical,
greenish yellow with reddish tint, edible, 3.5-4.5 cm (1.4-1.8
in) long, 2-3 cm (0.8-1.2 in) in diameter, with glochids and
spines. Distribution: central and northern central Mexico.

Opuntia leucotricha A. P. de Candolle 1828
AARON'S BEARD PRICKLY PEAR, DURAZNILLO BLANCO, NOPAL BLANCO,
NOPAL COLORADO, NOPAL DURAZNILLO

Plants treelike, much branched and forming large crowns,
3-5 m (9.8-16 ft) high with distinct trunks covered by white
bristles to 8 cm (3.1 in) long. Stem segments oblong to round,
pubescent, 15-30 cm (5.9-12 in) long. Areoles numerous,
small, to 1 cm (0.4 in) apart. Glochids yellow, in the upper
parts of the areoles. Spines borne on the lower parts of the
areoles, 1-3, weak, whitish, flexible, one much longer, to 3 cm
(1.2 in). Flowers yellow, 4-5 cm (1.6-2 in) long. Fruits glo-
bose, white to purple, 4-6 cm (1.6-2.4 in) long. Distribution:
widely dispersed throughout the Altiplano of central Mexico.

Opuntia lilae Trujillo & Ponce 1990

Plants shrubby with a few erect branches, to 1.2 m (3.9 ft)
high. Stem segments wide elliptical to elliptical, tapering
basally, obtuse apically, the older ones subcylindrical, not tu-
berculate, papillate, to 18 cm (7.1 in) long, to 10 cm (3.9 in)
wide, to 1 cm (0.4 in) thick. Areoles round, white. Glochids
yellowish white, becoming pale yellow, to 3 mm long. Spines
2-5, needle-like, some bent backward, whitish to yellowish
maroon, 1-1.2 cm (0.4-0.5 in) long. Flowers yellow to red-
dish yellow, to 3 cm (1.2 in) long and 1.2-1.6 cm (0.5-0.6
in) in diameter. Fruits subglobose to obconical, rose pink.
Distribution: Sucre state, Venezuela.

Opuntia limitata (F. Ritter) P. J. Braun & Esteves 1995
Platyopuntia limitata F. Ritter 1979

Plants shrubby with erect branches, 1-2 m (3.3-6.6 ft) high.
Stem segments obovate, 8-17 cm (3.1-6.7 in) long, 5-10 cm
(2-3.9 in) wide, 1-1.5 cm (0.4-0.6 in) thick. Areoles elon-
gate, gray, 3-4 cm (1.2-1.6 in) apart. Glochids short, brown.
Spine 0-1, awl shaped, erect, whitish, 2-8 cm (0.8-3.1 in)
long. Flowers yellow, to 9 cm (3.5 in) long and 7 cm (2.8 in)
in diameter. Fruits globose, red, to 5 cm (2 in) long and 3.5
cm (1.4 in) in diameter. Distribution: Puerto Casado, Alto
Paraguay department, Paraguay.

Opuntia littoralis (Engelmann) Cockerell 1905

COASTAL PRICKLY PEAR, SPRAWLING PRICKLY PEAR

Opuntia engelmanniivar. littoralis Engelmann 1876
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Opuntia semispinosa Griffiths 1916

Opuntia littoralis var. austmcalifomica L D. Benson & Walkington 1965

Plants shrubby, sprawling to somewhat erect, 30-60 cm (12-
24 in) high, to 1 m (3.3 ft) or more wide. Stem segments obo-
vate to elliptical to round, glaucous green, 7-30 cm (2.8-12
in) long, 5-10 cm (2-3.9 in) wide. Areoles 1.5-3 cm (0.6-1.2
in) apart. Glochids yellow, tan, or brown, to 4.5 mm long.
Spines variable, 1-11, rarely absent, spreading to bent back-
ward, straight to curving, brown, tan, gray, or yellow, 2.5-7
cm (1-2.8 in) long. Flowers yellow, red or magenta basally,
sometimes rose purple or magenta, 5-7.5 cm (2-3 in) long
and in diameter. Fruits obovoid, reddish to reddish purple,
fleshy, to 4 cm (1.6 in) long, 2.5-3.8 cm (1-1.5 in) in diame-
ter. Distribution: southern California, and northern Baja Ca-
lifornia, Mexico.

Opuntia Xlucayana Britton 1906, as a species

Opuntia xlucayana is a naturally occurring hybrid, O. dil-
lenii x O. nashii. Distribution: Bahamas.

Opuntia lutea (Rose) D. R. Hunt 1997
Nopalea lutea Rose 1909

Plants more or less treelike with several large, lateral, spread-
ing branches, to 5 m (16 ft) high with distinct short trunks.
Stem segments obovate to elliptic to oblong, pale green,
slightly glaucous, 10-22 cm (3.9-8.7 in) long. Areoles large,
brown, about 2 cm (0.8 in) apart. Spines several, needle-like
to bristly, weak, yellow, to 4 cm (1.6 in) long. Flowers red, to
5 cm (2 in) long. Fruits red, to 4 cm (1.6 in) long. Distribu-
tion: Mexico, Guatemala, Honduras, and Nicaragua.

Opuntia
littoralis



506 Opuntia macrocentra

Opuntia macrocentra Engelmann 1857
BLACK-SPINED PRICKLY PEAR, BLUNT-SPINED PRICKLY PEAR,

LONG-SPINED PRICKLY PEAR, MARTIN'S BLUNT-SPINED PRICKLY PEAR,

PURPLE PRICKLY PEAR, REDDISH PURPLE PRICKLY PEAR

Opuntia violacea Engelmann 1848, not validly published; 0. violacea

Engelmann ex B. D. Jackson 1898
Opuntia macrocentra var. minor M. Anthony 1956
Opuntia violacea var. castetteri L. D. Benson 1969
Opuntia violacea var. macrocentra L. D. Benson 1969

Plants spreading shrubs, 0.6-1 m (24-39 in) high, rarely with
distinct trunks. Stem segments dull dark green to glaucous
blue-green, 10-20 cm (3.9-7.9 in) long. Areoles 2-2.5 cm
(0.8-1 in) apart. Glochids tan to reddish brown. Spines 0-4,
most commonly 1-3, dark black to reddish brown, with
whitish tips, 3-6 cm (1.2-2.4 in) or more long. Flowers often
not opening fully, yellow with brilliant red centers, 6-7 cm
(2.4-2.8 in) in diameter. Fruits ovoid, with few areoles, pur-
plish red to pinkish red, 2.5-3.5 cm (1-1.4 in) long. Distrib-
ution: Arizona, New Mexico, and Texas, and Sonora, Mexico.

Two varieties of Opuntia macrocentra are recognized. Va-
riety macrocentra has stem segments 15-20 cm (5.9-7.9 in)
long that are dull dark green, often with some purple, high
areole density, and ripe fruits that are dull deep purplish red;
it occurs in Arizona, New Mexico, and Texas. Variety minor
has stem segments 10-15 cm (3.9-5.9 in) long that are glau-
cous blue-green, a lower areole density, and fruits that are
bright pinkish red; it occurs in the Big Bend region of Texas
and adjacent Mexico.

Opuntia macrorhiza Engelmann 1850
DELICATE PRICKLY PEAR, PLAINS PRICKLY PEAR, POTT'S PRICKLY PEAR,

STARVATION PRICKLY PEAR, TUBEROUS-ROOTED PRICKLY PEAR

Opuntia pottsii Salm-Dyck 1850,0. macrorhiza var.pottsii (Salm-

Dyck) L D. Benson 1969

Opuntia setispina Engelmann ex Salm-Dyck 1850

Opuntia sphaerocarpa Engelmann & Bigelow 1856

Opuntia tenuispina Engelmann 1857
?0puntia plumbea Rose 1908
Opuntia ballii Rose 1911
Opuntia delicata Rose 1911

Plants shrubby, forming low clumps to 13 cm (5.1 in) high
and 2 m (6.6 ft) wide. Roots fleshy. Stem segments round to
obovate, glaucous blue-green, 5-10 cm (2-3.9 in) long, 5-6
cm (2-2.4 in) wide, to 1.2 cm (0.5 in) thick. Leaves elongate
conical, to 7.5 mm long. Areoles 1-2 cm (0.4-0.8 in) apart.
Glochids yellow or brown, to 3 mm long. Spines mostly
borne on upper areoles, 1-6, mostly bent backward, straight
to slightly curving, white to gray to brownish, 3.8-5.6 cm
(1.5-2.2 in) long. Flowers yellow with red bases to reddish,
5-6 cm (2-2.4 in) long and in diameter. Fruits obovoid, pur-
ple or reddish purple, fleshy, 2.5-4 cm (1-1.6 in) long, 2.5-3
cm (1—1.2 in) in diameter. Distribution: Midwest and south-
western United States.

Spines and stem segments of Opuntia macrorhiza are used
medicinally (Chapter 2, under Cacti as Medicine). Two vari-
eties of O. macrorhiza are recognized. Variety macrorhiza has

Opuntia macrocentra var. macrocentra Opuntia macrorhiza var. macrorhiza



only moderately glaucous stem segments that may reach 10
cm (3.9 in) in length and basically yellow flowers; it occurs
widely throughout the range of the species. Variety pottsii has
very glaucous stem segments reaching only 6 cm (2.4 in) in
length and reddish flowers; it occurs in west Texas, New Mex-
ico, and Arizona.

Opuntia martiniana (L D. Benson) B. D. Parfitt 1980
MARTIN'S PRICKLY PEAR
Opuntia macrocentra var. martiniana L. D. Benson 1950,0. littoralis

var. martiniana (L D. Benson) L. D. Benson 1965

Plants shrubby, mostly sprawling but with somewhat as-
cending branches, to 60 cm (24 in) high. Stem segments
obovate to round, blue-green, 9-16 cm (3.5-6.3 in) long and
in diameter. Areoles fairly close set. Glochids yellow, tan, or
brown. Spines borne on most or all of areoles, 1-8, mostly
spreading, pale yellow with dull reddish brown bases, 2.5-4.5
cm (1-1.8 in) long. Flowers yellow, sometimes with reddish
centers, 5-8 cm (2-3.1 in) in diameter. Fruits reddish to red-
dish purple, fleshy, 2.5-4 cm (1-1.6 in) in diameter. Distrib-
ution: northwestern Arizona.

Opuntia megacantha Salm -Dyck 1834

Plants tall shrubby to treelike, becoming fairly tall, 4-5 m
(13-16 ft), sometimes with trunks. Stem segments large,
obovate to oblong, green, slightly glaucous, 40-60 cm (16-
24 in) or more long. Leaves small, green or purplish. Areoles
small, 4-5 cm (1.6-2 in) apart, brownish. Glochids small,
yellow, falling away. Spines 1-5, whitish, diverging, 2-3 cm
(0.8-1.2 in) long. Flowers yellow to orange, to 8 cm (3.1 in)
long. Fruits 7-8 cm (2.8-3.1 in) long. Distribution: San Luis
Potosi, Aguascalientes, Guanajuato, and Zacatecas, Mexico.
Opuntia megacantha once posed a problem as a weed in
Hawaii, and its juice has been used in candle making (Chap-
ter 2, under Cacti as Weeds, and Other Uses of Cacti).

Opuntia megapotamica Arechavaleta 1904

Plants shrubby with erect stems, to 1 m (3.3 ft) high. Stem
segments round to more or less oblong, dull green, 10-12
cm (3.9-4.7 in) wide and long. Areoles with dark spots.
Spines usually absent, rarely one. Flowers orange. Fruits ob-
long, red. Distribution: Uruguay. Almost nothing is known
about Opuntia megapotamica.

Opuntia megarhiza Rose 1906
NOPALILLO

Plants shrubby, low, much branched, forming somewhat
erect aerial stems every 1-2 years, to 60 cm (24 in) high, with
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massive rhizomes to 50 cm (20 in) long and 6 cm (2.4 in) in
diameter. Stem segments obovate to oblong, dark green, dis-
tinctly tuberculate, 7-12 cm (2.7-4.7 in) long, 3-4 cm (1.2-
1.6 in) wide, 0.6-1 cm (0.2-0.4 in) thick. Areoles arranged
spirally, 8-12 mm (0.3-0.5 in) apart. Glochids yellow, soft,
short. Spines 2-6, needle-like, very thin and fragile, whitish
to gray, with dark tips, 8-30 mm (0.3-1.2 in) long. Flowers
lemon yellow with rose tint, to 5 cm (2 in) in diameter. Fruits
club shaped, distinctly tuberculate, dark green, 3-4 cm (1.2-
1.6 in) long. Distribution: San Luis Potosi, Mexico.

Opuntia megasperma J. T. Howell 1933
Opuntia megasperma var. orientalis J.T. Howell 1933
Opuntia megasperma var. mesophytica J. Lundh 1970

Plants treelike with rounded crowns and branches freely pro-
liferating, 2-6 m (6.6-20 ft) high. Trunks well formed, spiny
at first, later covered with platelets, to 1 m (3.3 ft) in diame-
ter. Stem segments round, ovate, to oblong, greenish yellow
to blue-green, 25-37 cm (9.8-15 in) long, 15-25 cm (5.9-9.8
in) wide, 1.8-3.4 cm (0.7-1.3 in) thick. Areoles ovate, 2-6
mm (to 0.2 in) in diameter, 30-42 mm (1.2-1.7 in) apart.
Glochids few or none. Spines 8-50, highly dimorphic, stiff
and sharp on young plants to bristly and lax on mature
plants, generally erect, yellow, becoming brownish or black,
6-10 cm (2.4-3.9 in) long. Flowers yellow to reddish yellow,
6-13 cm (2.4-5.1 in) long, 6-11 cm (2.4-4.3 in) or more in
diameter. Fruits top shaped, green, becoming yellowish green,
6-17 cm (2.4-6.7 in) long, 2.7-6 cm (1.1-2.4 in) in diame-
ter, with small bristly spines. Seeds very large, 5-13 mm (0.2-
0.5 in) long. Distribution: Galapagos Islands.

Opuntia
martiniana
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Three varieties of Opuntia megasperma are recognized.
Variety megasperma is a huge, massive plant with flowers
more than 11 cm (4.3 in) in diameter and seeds 8-13 mm
(0.3-0.5 in) long; it occurs only at sea level on Champion
Islet and Santa Maria (Charles or Floreana) Islands. Variety
mesophytica has more a open crown, flowers 6 cm (2.4 in) in
diameter, and seeds 7-10 mm (0.3-0.4 in) long; it occurs in
the transition and Scalesia zones on San Cristobal (Chat-
ham) Island. Variety orientalis has a very dense crown, flow-
ers 7-8.5 cm (2.8-3.3 in) in diameter, and seeds 5-10 mm
(0.2-0.4 in) long; it occurs at sea level on Espanola (Hood),
Gardner, and San Cristobal Islands.

Opuntia microdasys (Lehmann) Pfeiffer 1837
ANGEL'S WINGS, BUNNY-EAR PRICKLY PEAR, CEGADOR,
NOPAL CEGADOR, NOPALILLO CEGADOR
Cactus microdasys Lehmann 1827
Opuntia macrocalyx Griffiths 1908

Plants shrubby, much branched, forming low clumps to 1 m
(3.3 ft) high. Stem segments oblong to round, pubescent,
pale green, 8-15 cm (3.1-5.9 in) long. Areoles conspicuous,

large, round, close set. Glochids numerous, golden yellow or
brownish. Spines usually absent, rarely one. Flowers yellow
with reddish tint, to 4 cm (1.6 in) in diameter. Fruits globose,
dark red, with many areoles bearing dense glochids. Distrib-
ution: widespread throughout the Chihuahuan Desert of
Mexico, extending south into Hidalgo. Opuntia microdasys is
commonly cultivated.

Opuntia mieckleyi K. Schumann 1903

Plants shrubby, low growing with erect stems. Stem segments
narrowly oblong, dark green, 15-25 cm (5.9-9.8 in) long, 4-
6 cm (1.6—2.4 in) wide. Areoles dark. Spines 1-2, often ab-
sent, dark. Flowers orange to brick red, to 6 cm (2.4 in) in
diameter. Distribution: Paraguay. Little is known of Opuntia
mieckleyi.

Opuntia monacantha (Willdenow) Haworth 1819
Cactus monacantha Willdenow 1813
Opuntia arechavaletae Spegazzini 1905

Opuntia vulgaris of various authors, misapplied, not P. Miller 1768; see
under 0.ficus-indica

Platyopuntia brunneogemmia F. Ritter 1979, Opuntia brunneogemmia
(F. Ritter) Schlindwein 1995,0. monacantha subsp. brunneogem-
mia (F. Ritter) P. J. Braun & Esteves 1995

Plants nearly treelike with several branches, to 2 m (6.6 ft)
high. Stem segments oval to elongated, narrowing basally,
glossy green, fairly thin, 10-30 cm (3.9-12 in) long. Areoles
widely separated. Glochids brownish. Spine usually one,
sometimes 2-3, straight, brown, 3-4 cm (1.2-1.6 in) long.
Flowers deep yellow, to 8 cm (3.1 in) in diameter. Fruits pear
shaped, red, spineless, to 7 cm (2.8 in) long. Distribution:
widespread, in Brazil, Paraguay, Uruguay, and Argentina.

Opuntia megasperma var. orientalis Opuntia microdasys



Two subspecies of Opuntia monacantha are recognized.
Subspecies monacantha is found throughout the range of the
species. Subspecies brunneogemmia tends to have smaller
stem segments; it occurs in Rio Grande do Sul, Brazil.

Opuntia montevideensis Spegazzini 1905

Plants shrubby with several prostrate to somewhat erect
stems, to 50 cm (20 in) high and 75 cm (30 in) wide. Stem
segments ovate to elliptical, 5-10 cm (2-3.9 in) long, to 3.5
cm (1.4 in) wide. Areoles not prominent. Central spines 1-3,
stout, to 3 cm (1.2 in) long. Radial spines 2-4, bristly, thin,
flattened against the stem surface, whitish. Flowers orange, to
3.5cm (1.4 in) long. Fruits club shaped, purple, to 4 cm (1.6
in) long. Distribution: Uruguay.

Opuntia nejapensis Bravo 1972

Plants treelike with distinct trunks. Stem segments obovate,
large, thick, somewhat wavy, yellowish green, 30-35 cm (12-
14 in) long, 20-25 cm (7.9-9.8 in) wide. Areoles few, ellipti-
cal, large, 5-7 cm (2-2.8 in) apart. Spines usually 3, awl
shaped, very thick, long, white with yellowish tips, directed
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downward, 2-8 cm (0.8-3.1 in) long, upper one longest.
Flowers yellow. Fruits fig shaped, 7-8 cm (2.8-3.1 in) long, to
5 cm (2 in) in diameter, with large tubercles, without gloc-
hids or spines. Distribution: Oaxaca, Mexico

Opuntia neochrysacantha Bravo 1974

Plants shrubby, to 80 cm (31 in) high, sometimes crawling
but usually bushlike with erect stems. Stem segments oval,
yellowish green, glabrous, finely dotted, 20-25 cm (7.9-9.8
in) long, 13-16 cm (5.1-6.3 in) wide. Areoles located near
the stem tips, borne on raised protuberances, round, 3-3.5
cm (1.2-1.4 in) apart. Glochids sometimes absent, short,
cream colored at first, later gray to blackish. Spines present in
all areoles, variable, 4-8, needle-like to awl shaped, flexible,
thin, diverging to somewhat erect, yellowish, to 2.5 cm (1 in)
long. Flowers yellow with reddish tint, to 7 cm (2.8 in) in di-
ameter. Fruits not known. Distribution: Zacatecas, Aguas-
calientes, and San Luis Potosi, Mexico.

Opuntia nuda (Backeberg) G. D. Rowley 1973
Nopalea nuda Backeberg 1962

Plants shrubby, to 80 cm (31 in) high. Stem segments nearly
round, becoming corky with age, intense green, rounded api-
cally, narrow basally, to 12 cm (4.7 in) long and 5 cm (2 in)
wide. Leaves reddish green. Areoles whitish, 2.5 cm (1 in)
apart. Spines absent. Flowers borne along the margins of
young segments, red, to 3.5 cm (1.4 in) in diameter. Fruits pur-
plish red, to 2 cm (0.8 in) in diameter. Distribution: Mexico.

Opuntia
nuda

Opuntia monacantha
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Opuntia Xoccidentalis Engelmann & J. M. Bigelow 1856, as
a species

Opuntia Xoccidentalis is a naturally occurring hybrid, O. en-
gelmannii X O. phaeacantha. Distribution: southern Cali-
fornia, and Baja California, Mexico.

Opuntia orbiculata Salm-DyckexPfeiffer 1837

Plants shrubby, forming broad clumps to 1 m (3.3 ft) high,
lacking trunks. Stem segments round to obovate, sometimes
wedge shaped, green to blue-green, to 15 cm (5.9 in) long.
Leaves awl shaped, 2—3 mm long. Areoles small, with per-
sistent wool and occasional hairs. Spines as many as 6, nee-
dle-like, sometimes twisted, yellow to reddish, to 4 cm (1.6
in) long. Flowers yellow with reddish tint, to 10 cm (3.9 in) in
diameter. Distribution: northern Mexico.

Opuntia oricola Philbrick 1964
CHAPARRAL PRICKLY PEAR

Plants shrubby to treelike, 1-3 m (3.3-9.8 ft) high. Stem seg-
ments elliptical to round, 15-25 cm (5.9-9.8 in) long, 12-19
cm (4.7-7.5 in) wide. Areoles 4.5-6 mm (0.2 in) in diameter,
12-20 mm (0.5-0.8 in) apart. Spines 4-16, yellow and trans-
lucent, becoming brownish gray to black with age, curved
and twisted slightly, flattened, not barbed, 2-4 cm (0.8-1.6
in) long. Flowers yellow, 5-6 cm (2-2.4 in) in diameter. Fruits
subglobose, red, fleshy, 2.5-4 cm (1-1.6 in) long and in di-
ameter. Distribution: southern California, and Baja Cali-
fornia, Mexico.

Opuntia pachona Griffiths 1910

Plants shrubby, much branched, tall, 1-1.5 m (3.3-4.9 ft)
high, usually with distinct trunks. Stem segments obovate,
dark green, slightly pubescent, to 30 cm (12 in) long and 20
cm (7.9 in) wide. Areoles oval to round, 2.5-3 cm (1-1.2 in)
apart. Glochids reddish brown, to 2 mm long. Spines 2-5,
whitish with darker tips, sometimes twisted, diverging. Flow-
ers undescribed. Fruits reddish purple. Distribution: Zaca-
tecas, Mexico. Opuntia pachona is closely related to or con-
specific with O. streptacantha.

Opuntia pailana Weingart 1929

Plants shrubby with several erect branches, to 1 m (3.3 ft)
high. Stem segments nearly round to obovate, blue-green at
first, later yellowish green, 10-14 cm (3.9-5.5 in) long, to 9
cm (3.5 in) wide. Areoles dark, to 2 cm (0.8 in) apart.
Glochids yellowish gray, with long white hairs. Spines mostly
3 at first, later 6—8, whitish at first and sometimes banded,

later dark, 2-3 cm (0.8-1.2 in) long. Flowers, fruits not
known. Distribution: Sierra de Paila, Mexico.

Opuntia pampeana Spegazzini 1896

Plants forming mats with branches of three to five joints.
Stem segments oblong to lance shaped to ellipsoidal, glau-
cous, 12-15 cm (4.7-5.7 in) long, 8-9 cm (3.1-3.5 in) wide,
to 2.5 cm (1 in) thick. Areoles oblong, located on slight pro-
tuberances, whitish. Spines 1-3, needle-like, whitish, 2-4 cm
(0.8-1.6 in) long. Flowers many, borne on the margins, yel-
low to somewhat rose, 4-5 cm (1.6-2 in) in diameter. Fruits
subglobose, red, to 2 cm (0.8 in) long and in diameter. Dis-
tribution: Patagonia, Argentina.

Opuntia paraguayensis K. Schumann 1899
Opuntia bonaerensis Spegazzini 1904

Plants shrubby with many erect branches, 1-2 m (3.3-6.6 ft)
high. Stem segments obovate to elliptical, light green to green,
to 25 cm (9.8 in) long, 5-8.5 cm (2-3.3 in) wide. Glochids
yellowish. Spine usually absent, occasionally one, yellowish.
Flowers orange, to 8 cm (3.1 in) in diameter. Fruits conical,
dark purple, to 7 cm (2.8 in) long. Distribution: Paraguay.

Opuntia parviclada S. Arias &S. Gama 1997

Plants shrubby, generally branching basally with branches
ascending or weakly spreading, 20-50 cm (7.9-20 in) high.
Stem segments weakly obovate to oblong, flattened, weakly or
strongly pubescent, dark green with purplish tint around are-
oles, with podaria evident only on young segments; terminal
segments 5-10 cm (2-3.9 in) long, 2-3 cm (0.8-1.2 in) wide;
other segments 9-17 cm (3.5-6.7 in) long, 3.5-4 cm (1.4-1.6
in) wide. Areoles round to elliptical, 1-1.5 mm in diameter,
6-13 mm (0.2-0.5 in) apart. Glochids darkyellow, 1-1.5 mm

Opuntia paraguayensis



long. Spines 1-3, sometimes absent on older segments, nee-
dle-like, erect, white or light yellow, 0.6-3.8 cm (0.2-1.5 in)
long. Flowers yellow, sometimes with reddish tint, 2.5-3.4
cm (1-1.3 in) long. Fruits obovoid to weakly obconical, red,
pubescent, 1.8-2.5 cm (0.7-1 in) long, 1.2-1.7 cm (0.5-0.7
in) in diameter, with evident tubercles. Distribution: valley of
Tehuacan-Cuicatlan in Puebla and Oaxaca, Mexico.

Opuntia penicilligera Spegazzini 1902

Plants low, more or less prostrate. Stem joints circular to
obovoid, thin, 10-12 cm (3.9-4.7 in) long, 7-10 cm (2.8-3.9
in) wide, 0.6-0.8 cm (0.2-0.3 in) thick. Areoles essentially
unarmed, some spines in upper ones. Glochids in large, prom-
inent clusters, reddish brown. Spines 1-3, grayish white,
arching. Central spine one, 1-5 cm (0.4-2 in) long. Radial
spines shorter, weaker, sometimes absent. Flowers rotate, sul-
fur yellow to lemon yellow; pericarpels long cylindrical.
Fruits club shaped, pale green with reddish tint, to 4.5 cm
(1.8 in) long and 1.8 cm (0.7 in) in diameter. Distribution:
Buenos Aires, Argentina.

Opuntia pennellii Britton & Rose 1919

Plants shrubby, low growing. Stem segments obovate, bright
green, thick, to 15 cm (5.9 in) long. Glochids not evident,
yellowish. Spines 1-2, awl shaped, nearly erect, white with
dark tips, to 3.5 cm (1.4 in) long. Distribution: Colombia.
Opuntia pennellii is poorly known.

Opuntia phaeacantha Engelmann 1849
BROWN-SPINED PRICKLY PEAR, DENSELY SPINED PRICKLY PEAR,

MAJOR PRICKLY PEAR, MOJAVE PRICKLY PEAR, NEW MEXICO PRICKLY

PEAR, PURPLE-FRUITED PRICKLY PEAR, YELLOW-SPINED PRICKLY PEAR

Opuntia camanchica Engelmann & Bigelow 1856,0. phaeacantha var.
camanchica (Engelmann & Bigelow) L. D. Benson 1969

Opuntia phaeacantha
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Opuntia mojavensis Engelmann & Bigelow 1856,0. phaeacantha var.

mojavensis (Engelmann & Bigelow) Fosberg 1934

Opuntia angustata Engelmann & Bigelow 1857

Opuntia phaeacantha var. nigricans Engelmann 1865

Opuntia phaeacantha var. major Engelmann 1896

Opuntia superbospina Griffiths 1916,0. phaeacantha var. superbos-

pina (Griffiths) L D. Benson 1974
Opuntia woods/7 Backeberg 1957
Opuntia charlestonensis Clokey 1943,0. phaeacantha var. charlesto-

nensis (Clokey) L D. Benson 1958

Plants shrubby, prostrate to sprawling, often forming large
clumps to 90 cm (35 in) high and 2.5 m (8.2 ft) wide. Stem
segments obovate to nearly round, blue-green, often with
purplish tint, 10-40 cm (3.9-16 in) long, 7-24 cm (2.8-9.4
in) wide, 1.2-1.5 cm (0.5-0.6 in) thick. Leaves elongate con-
ical, to 9 mm (0.4 in) long. Areoles elliptical, 2-2.5 cm (0.8-1
in) apart. Glochids brown, reddish tan, or yellowish brown,
to 1.2 cm (0.5 in) long. Spines produced from all areoles or
restricted to upper portion of segment only, 1-10, rarely ab-
sent, reddish brown to dark brown, sometimes lighter, spread-
ing, straight or bent backward, sometimes curved or twisted,
awl shaped to flattened, 2.5-8 cm (1-3.1 in) long. Flowers
yellow, sometimes red basally, 6-8 cm (2.4-3.1 in) long and
in diameter. Fruits obovate, reddish purple to purple, fleshy,
smooth, 3.5-8 cm (1.4-3.1 in) long, 2-4 cm (0.8-1.6 in) in
diameter. Distribution: occurring widely in the southwestern
United States and throughout much of northern Mexico.
Stems of Opuntia phaeacantha are used medicinally, and
fruits in making face paint (Chapter 2, under Cacti as Med-
icine, and Cacti as a Source of Dyes). Bravo-Hollis (1978,1:
264) accepted 7 varieties of O. phaeacantha in Mexico, and
Benson (1982,469-487) recognized 10 in the United States.
There is much work to be done to determine which, if any,
should be recognized.

Opuntia pilifera F. A. C. Weber 1898

COCOCHE LOCO, NOPAL CRINADO, NOPAL DE CRINES

Plants treelike with ascending branches, 1.5-5 m (4.9-16 ft)
high. Stem segments obovate to suborbicular, glabrous,
green, 12-35 cm (4.7-14 in) long, 15-20 cm (5.9-7.9 in) wide,
with tubercles evident on young segments. Areoles with
hairs, scarce or abundant, silky, white to yellow, 1-3 cm (0.4-
1.2 in) long. Spines 2-9, needle-like or weakly awl-like, yel-
lowish to whitish, becoming black with age, 1-2.2 cm (0.4-
0.9 in) long. Flowers rose to reddish purple, 4.2-6 cm (1.7-
2.4 in) long. Fruits globose, red, edible, 3-5 cm (1.2-2 in)
long, 1.5-2.7 cm (0.6-1.1 in) in diameter, with glochids,
hairs, and spines. Distribution: Puebla, Tlaxcala, and Oax-
aca, Mexico.
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Opuntia
pittieri

Opuntia pinkavae B. D. Parfitt 1997

Plants shrubby with prostrate to ascending branches, 10-25
cm (3.9-9.8 in) high. Stem segments narrow to broadly
ovate, not readily detached, flat, glabrous or slightly pubes-
cent, 6.5-15 cm (2.6-5.9 in) long, 3-11 cm (1.2-4.3 in) wide.
Areoles 1.5-2 cm (0.6-0.8 in) apart. Glochids conspicuous,
dense on upper parts of areoles, 2-4 mm long. Spines borne
on upper areoles, 1-4, descending to erect, yellowish gray to
whitish gray, 3.5-7 cm (1.4-2.8 in) long, sometimes with
minor spines present. Flowers magenta to pink, 4.5-7.5 cm
(1.8-3 in) long. Fruits dry, 2-2.5 cm (0.8-1 in) in diameter.
Distribution: northern Arizona and southern Utah.

Opuntia pittieri Britton & Rose 1919

Plants shrubby at first, later treelike, to 5 m (16 ft) high with
distinct spiny trunks. Stem segments large, narrowly oblong,

green, 25-50 cm (9.8-20 in) long. Leaves awl shaped, with
purplish tips. Areoles on raised protuberances, large, 2-3 cm
(0.8—1.2 in) apart. Glochids developing late, scanty. Spines
3-6, needle-like, white, spreading slightly, to 2.5 cm (1 in)
long. Flowers deep orange, becoming reddish. Fruits not
known. Distribution: western cordillera of Colombia.

Opuntia pituitosa (F. Ritter) Iliff 1997
Platyopuntia pituitosa F. Ritter 1980

Plants shrubby with a few branches, to 1.5 m (4.9 ft) high.
Stem segments obovoid, gray-green to green, 10-20 cm (3.9—
7.9 in) long, 6-10 cm (2.4-3.9 in) wide, to 2 cm (0.8 in)
thick. Areoles gray. Glochids short, brown, sometimes ab-
sent. Spines 0-4, needle-like, gray with brown tips, straight,
1-7 cm (0.4-2.8 in) long. Flowers not known. Fruits globose,
dark red, to 4 cm (1.6 in) long and in diameter. Distribution:
Argentina and Uruguay.

Opuntia polyacantha Haworth 1819
CLIFF PRICKLY PEAR, GRIZZLY BEAR PRICKLY PEAR, HAIRY PRICKLY PEAR,

HEDGEHOG PRICKLY PEAR, JUNIPER PRICKLY PEAR, NICHOL'S PRICKLY

PEAR, PLAINS PRICKLY PEAR, PORCUPINE PRICKLY PEAR, RED-SPINED

PRICKLY PEAR, STARVATION PRICKLY PEAR

Opuntia media Haworth 1819
Opuntia missouriensis A. P. de Candolle 1828
Opuntia splendens Pfeiffer 1837
Opuntia rutila Nuttall exTorrey & A. Gray 1840
Opuntia erinacea Engelmann & J. M. Bigelow 1856,0. polyacantha

var.erinacea (Engelmann & J. M. Bigelow) B. D. Parfitt 1998
Opuntia hystricina Engelmann & J. M. Bigelow 1856,0. polyacantha

var.hystricina (Engelmann & J. M. Bigelow) B. D. Parfitt 1998
Opuntia missouriensis var. trichophora Engelmann & Bigelow 1856,

0. polyacantha var. trichophora (Engelmann & Bigelow) J. M. Coulter
1896,0. trichophora (Engelmann & Bigelow) Britton & Rose 1908

Opuntia arenaria Engelmann 1857,0. polyacantha var.arenaria
(Engelmann) B. D. Parfitt 1998

Opuntia missouriensis var. rufispina Engelmann & Bigelow 1857,0. pol-
yacanthavar. rufispina (Engelmann & Bigelow) L. D. Benson 1969

Opuntia rhodantha K. Schumann 1896
Opuntia ursina F. A. C. Weber 1897
Opuntia xanthostemma K. Schumann 1898
Opuntia schweriniana K. Schumann 1899,0. polyacantha var. schwer-

iniana (K. Schumann) L D. Backeberg 1958

Opuntia ursus-horribilis Walton 1899
Opuntia barbata K. Brandegee ex Purpus 1900
Opuntia juniperina Britton & Rose 1919,0. polyacantha var.juniperina

(Britton & Rose) L. D. Benson 1969
Opuntia nicholii L D. Benson 1950,0. polyacantha var. nicholii

(L D. Benson) B. D. Parfitt 1998
Opuntia heacockae Arp 1984

Plants shrubby with many branches, forming clumps or mats
to 15 cm (5.9 in) high and several meters wide. Stem seg-



ments round to broadly obovate, blue-green, glabrous, 5—
12.5 cm (2-4.9 in) long, 3.5-10 cm (1.4-3.9 in) wide, to 1
cm (0.4 in) thick. Areoles close set. Glochids yellow, incon-
spicuous. Spines 6-10, needle-like, straight, curving down-
ward, or bent backward, 1-12.5 cm (0.4-4.9 in) long. Flow-
ers yellow, 4.5-6 cm (1.8-2.4 in) long, 4.5-8 cm (1.8-3.1 in)
in diameter. Fruits obovoid, tan or brown, dry, 1.2-2.5 cm
(0.5-1 in) in diameter. Distribution: widespread in the west-
ern United States, southern Canada, but barely extending
into neighboring Mexico.

Glochids, spines, and stem joints of Opuntia polyacantha
are used medicinally, and the mucilage in stems has been
used to stabilize fabric coloring and clarify drinking water
(Chapter 2, under Cacti as Medicine, Cacti as a Source of
Dyes, and Other Uses of Cacti). Many varieties of O. polya-
cantha have been described but Donald Pinkava (pers.
comm.) recognizes the following five. Variety polyacantha
has spines rarely exceeding 5 cm (2 in) in length, and dense
spines on the fruits; it occurs widely from southern Canada
throughout much of the western United States. Variety are-
naria is a creeping form with spines to only 3.5 cm (1.4 in)
long, and some spines on the fruits; it occurs only in south-
eastern New Mexico, west Texas, and neighboring Mexico.
Variety erinacea has spines to 10 cm (3.9 in) long, and very
spiny fruits; it occurs widely in the western United States. Va-

Opuntia polyacantha var. erinacea
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riety hystricina also has spines to 10 cm (3.9 in) long, and
fruits that are spiny above; it occurs from northern Arizona
into Colorado. Variety nicholii has spines to 12.5 cm (4.9 in)
long, and some spines on the fruits; it occurs in the Nava-
joan Desert of Utah and Arizona.

Opuntia prasina Spegazzini 1925

Plants shrubby with many somewhat erect or straggling
branches, to 2 m (6.6 ft) high. Stem segments oval to ellipti-
cal to lance shaped, yellowish green to gray-green, sometimes
with reddish tint, to 25 cm (9.8 in) long and 14 cm (5.5 in)
wide. Spines 1-3, sometimes absent, whitish. Flowers orange,
to 10 cm (3.9 in) in diameter. Fruits usually pear shaped, red-
dish purple. Distribution: Argentina.

Opuntia puberula pfeiffer 1837
NOPAL DE CULEBRA, NOPAL DE TORTUGA

Opuntia maxoni J. G. Ortega 1929

Opuntia heliae Matuda 1955
Opuntia scheinvariana Paniagua 1980, not validly published

Plants shrubby, low growing. Stem segments mostly ovate,
green, pubescent, thick, 7.5-12.5 cm (3-4.9 in) long, 5-7.5
cm (2-3 in) wide. Leaves tipped reddish, falling away early,
to 4 mm long. Areoles with reddish spots, somewhat far
apart. Glochids short. Spines 2-4, white, diverging, to 1 cm
(0.4 in) long. Flowers yellow, to 5 cm (2 in) long and in di-
ameter. Fruits fairly small, globose, not tuberculate, pubes-
cent, to 3 cm (1.2 in) long. Distribution: Sinaloa to the Isth-
mus of Tehuantepec, and from Tamaulipas to Veracruz,
Mexico. Opuntia puberula appears to be closely related to O.
decumbens.

Opuntia pubescens H. L. Wendland ex Pfeiffer 1837
ABROJO, CHILE DE PERRO, TETENCHOLETE

Cactus nanus Kunth 1823, Opuntia nana A. P. de Candolle 1828, Platy-

opuntia nana (Kunth) F. Ritter 1980
Opuntia leptarthra F. A. C. Weber 1904

Opuntia pascoensis Britton & Rose 1914

Opuntia pestifer Britton &Rose 1919
Opuntia hoffmannii Bravo 1930

Opuntia tayapayensis Cardenas 1950

Plants shrubby, freely branching basally with prostrate or as-
cending branches, 10-80 cm (3.9-31 in) high. Stem segments
cylindrical to slightly flattened, linear oblong, readily falling
away, pubescent or occasionally glabrous, light green, 10-25
cm (3.9-9.8 in) long, with evident tubercles, 1-2.5 cm (0.4-1
in) wide. Glochids yellowish brown, 1-2 mm long. Spines 1-
7, needle-like, spreading, strongly barbed, yellowish brown
to gray, 5-35 mm (0.2-1.4 in) long. Flowers light yellow, 3-5
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cm (1.2-2 in) long. Fruits club shaped to obconical, green
with reddish brown tint, 2.2-3.5 cm (0.9-1.4 in) long, 1-1.5
cm (0.4-0.6 in) in diameter. Distribution: Mexico, Guate-
mala, Ecuador, Argentina, Peru, Venezuela, Caribbean, and
Bolivia.

Opuntia pumila Rose 1908
CARDO, NOPAL CARDOSO, VIXIVIXIO

Plants shrubby, very low growing, nearly sprawling. Stem
segments cylindrical to somewhat flattened, 6-20 cm (2.4-
7.9 in) long, 1-1.5 cm (0.4-0.6 in) wide, with fairly promi-
nent tubercles. Areoles small. Spines usually 2, sometimes
more with age, to 3 cm (1.2 in) long. Flowers yellow, becom-

ing reddish, to 1.5 cm (0.6 in) long. Fruits globose, reddish,
to 1.5 cm (0.6 in) long. Distribution: central Mexico.

Opuntia pusilla (Haworth) Haworth 1812
CREEPING CACTUS, LITTLE PRICKLY PEAR

Cactus pusillus Haworth 1803

Opuntia drummondii Graham 1846

Opuntia tracyi Britton 1911

Opuntia macateei Britton & Rose 1919

Opuntia pes-corvi J. LeConte ex Chapman 1856

Plants shrubby, low growing, usually prostrate. Stem seg-
ments narrow, slightly flattened, smooth, light green. Leaves
linear, to 6 mm (0.2 in) long, falling away early. Areoles wide-
ly separated. Spines 1-2, awl shaped, brownish to yellowish.
Flowers pale yellow, large. Fruits not known. Distribution:
uncertain, possibly the Caribbean.

Opuntia pycnantha Engelmann 1896

Plants shrubby, forming low mats. Stem segments round to
short oblong, 10-18 cm (3.9-7.1 in) long, 8-13 cm (3.1-5.1
in) wide, finely pubescent, with dense spines. Areoles large,
close set. Glochids yellow to red, to 5 mm long. Spines 7-12,
yellow to pale reddish brown, unequal, 0.5-3 cm (0.2-1.2 in)
long. Flowers yellow with reddish tint, 4-6 cm (1.6—2.4 in) in
diameter. Fruits very spiny, to 4 cm (1.6 in) long. Distribu-
tion: Baja California Sur, Mexico.

Opuntia pubescens Opuntia pyriformis Rose 1909

Opuntia
pycnantha

Plants treelike with branches extending upright and later-
ally, 3-5 m (9.8-16 ft) high. Stem segments pear shaped,
grayish, to 18 cm (7.1 in) or more long. Areoles close set,
small. Spines 1-2, sometimes more on older areoles, thin,
weak, yellowish, 1-2.2 cm (0.4-0.9 in) long. Flowers yellow.
Fruits somewhat tuberculate, spineless, to 4 cm (1.6 in) long.
Distribution: Zacatecas, Mexico.

Opuntia pyrrhantha (E Ritter) P. J. Braun &Esteves 1995
Platyopuntia pyrrhantha F. Ritter 1980

Plants shrubby with some branching and erect stems, 1-1.5
m (3.3-4.9 ft) high. Stem segments obovoid, weakly tubercu-
late, gray-green, 15-25 cm (5.9-9.8 in) long, 7-10 cm (2.8-
3.9 in) wide, to 1 cm (0.4 in) thick. Areoles brown, becoming
gray, 3-4 cm (1.2-1.6 in) apart. Glochids very small, brown-
ish. Spines 1-3, needle-like, mostly straight, erect, whitish
with brown tips, 1-6 cm (0.4-2.4 in) long. Flowers orange-
red, to 7 cm (2.8 in) long and in diameter. Fruits obovate,
purplish, to 5.5 cm (2.2 in) long and 3.5 cm (1.4 in) in di-
ameter. Distribution: Tarija, Bolivia, and Paraguay.



Opuntia quimilo K. Schumann 1898
QUIMILO
Platyopuntia quimilo (K. Schumann) F. Ritter 1980
Opuntia distans Britton & Rose 1919

Plants treelike, to 4 m (13 ft) high, much branched with dis-
tinct trunks. Stem segments large, elliptical to obovate, shiny
gray-green, to 50 cm (20 in) long and 25 cm (9.8 in) wide,
2-3 cm (0.8-1.2 in) thick. Areoles large, prominent. Glo-
chids not evident. Spine usually one, sometimes 2-3, stiff,
spreading, white, straight or twisted, 7-15 cm (2.8-5.9 in)
long. Flowers red, to 7 cm (2.8 in) in diameter. Fruits pear
shaped to globose, greenish yellow, 5-7 cm (2-2.8 in) long.
Distribution: northern Argentina and Bolivia.

Opuntia quitensis F. A. C. Weber 1898
Platyopuntia quitensis (F. A. C. Weber) F. Ritter 1981
Opuntia macbridei Britton & Rose 1923

Plants sprawling to somewhat erect with single stems but
forming large thickets 0.4-3 m (1.3-9.8 ft) high. Stem seg-
ments flattened, narrowly obovate to nearly round, glabrous,
not detaching easily, 6-40 cm (2.4-16 in) long, 5-13 cm (2-
5.1 in) wide. Glochids brown, inconspicuous, 2-4 mm long.
Spines 2-7, sometimes absent, yellowish white with darker
tips, needle- or awl-like, sometimes slightly flattened, spread-
ing, unequal, with slightly barbed tips, 0.5-8 cm (0.2-3.1 in)
long. Flowers functionally unisexual, orange-red to orange-
yellow, 2.3-7 cm (0.9-2.8 in) long, 1-2.5 cm (0.4-1 in) in di-
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ameter. Fruits barrel shaped, deeply umbilicate, brownish
green with reddish tint, 2.5-4 cm (1-1.6 in) long, 2-4 cm
(0.8-1.6 in) in diameter, with glochids, sometimes with
spines or bristles. Distribution: Ecuador and Peru.

Opuntia rastrera F. A. c. Weber 1898
CUIJA

Plants shrubby, low growing and creeping along the ground.
Stem segments round to obovate, forming long chains, to 20
cm (7.9 in) in diameter. Glochids yellow. Spines several,
whitish with dark bases, to 4 cm (1.6 in) long. Flowers yellow.
Fruits obovoid, purple. Distribution: San Luis Potosi, Mex-
ico. Opuntia rastrera is poorly known.

Opuntia rastrera

Opuntia quimilo

Opuntia quitensis
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Opuntia repens Bello 1881

Plants shrubby, fairly low growing, much branched with
erect or ascending branches, forming dense clumps to 50 cm
(20 in) high and 4 m (13 ft) wide. Stem segments oblong to
linear, green to olive green, glabrous or pubescent, strongly
flattened, 5-16 cm (2-6.3 in) long, to 3.5 cm (1.4 in) wide.
Areoles not on protuberances, 1-1.5 cm (0.4-0.6 in) apart.
Glochids yellowish brown, to 3 mm long. Spines 3-6, needle-
like, yellowish brown, becoming whitish with age, to 4 cm
(1.6 in) long. Flowers yellow, to 4 cm (1.6 in) in diameter.
Fruits red, 2-3 cm (0.8-1.2 in) long. Distribution: Puerto
Rico and adjacent islands in the Caribbean.

Opuntia rileyi J. G. Ortega 1929

Plants treelike, 2-3 m (6.6-9.8 ft) high with distinct spiny
trunks. Stem segments narrowly obovate, pubescent, 13-32
cm (5.1-13 in) long, 9-13 cm (3.5-5.1 in) wide. Areoles

Opuntia repens

Opuntia robusta

whitish, small. Glochids yellow, becoming gray with age.
Spine usually one, whitish, pointing downward and nearly
parallel with the surface of the segment. Flowers yellow, to 7
cm (2.8 in) in diameter. Fruits not known. Distribution:
along the coast in Sinaloa, Mexico.

Opuntia ritteri A. Berger 1929

Plants treelike. Stem segments round to oval, pale green, pu-
bescent. Areoles round, close set. Spines several, directed up-
ward, yellowish, 1-1.5 cm (0.4-0.6 in) long. Flowers large,
pale red. Fruits not known. Distribution: Zacatecas, Mexico.
Almost nothing is known about Opuntia ritteri.

Opuntia robinsonii J. G. Ortega 1930

Plants shrubby, to 1 m (3.3 ft) high and often with distinct,
stout, spiny trunks. Stem segments more or less round, glab-
rous, green, 15-20 cm (5.9-7.9 in) wide. Areoles 2.5-3 cm
(1-1.2 in) apart. Glochids yellow. Spine usually one, some-
times absent, curved downward, 1-2 cm (0.4-0.8 in) long.
Flowers intense lemon yellow, 8-9 cm (3.1-3.5 in) in diam-
eter. Fruits pear shaped, 5-6 cm (2-2.4 in) long, to 3 cm (1.2
in) in diameter. Distribution: Sinaloa, Mexico.

Opuntia roborensis Cardenas 1970

Plants shrubby, freely branching, forming thick clumps 0.5-
1 m (20-39 in) high. Stem segments ovate to elliptical, 7-10
cm (2.8-3.9 in) long, 2.5-3.5 cm (1-1.4 in) wide. Areoles
round, prominent, with gray wool. Glochids light brown.
Spines 1-3, flattened against the stem surface, whitish gray
with brown tips, thin, needle-like, 1-3 cm (0.4-1.2 in) long.
Flowers numerous around the tips of the stem segments, ro-
tate, bright golden yellow, to 4 cm (1.6 in) long and 5.5 cm
(2.2 in) in diameter. Fruits obconical, purple, 1.8-2 cm (0.7-
0.8 in) long, 1.2-1.3 cm (0.5 in) in diameter. Distribution:
Chiquitos province, Santa Cruz, Bolivia.

Opuntia robusta H. L. Wendland 1835

BARTOLONA, NOPAL COMUESO, NOPALTAPON, TUNA TAPON

Opuntia guerrana Griffiths 1908

Plants shrubby to nearly treelike with many branches to 1.5
m (4.9 ft) long, 1-3 m (3.3-9.8 ft) or more high, with more
or less distinct trunks. Stem segments round to oblong, glau-
cous blue-green, robust, thick, 20-25 cm (7.9-9.8 in) long,
10-12.5 cm (3.9-4.9 in) wide. Leaves acute, reddish, to 4 mm
long. Areoles somewhat elevated, variable in size, 4-5.5 cm
(1.6-2.2 in) apart. Glochids numerous, yellowish to brown-
ish. Spines 2-12, occasionally absent, stout, whitish with
darker bases, to 5 cm (2 in) long. Flowers yellow, 5-7 cm (2-



2.8 in) long, to 5 cm (2 in) in diameter. Fruits globose to el-
lipsoidal, somewhat tuberculate, deep red, 7-9 cm (2.8-3.5
in) long. Distribution: central Mexico.

Opuntia rufida Engelmann 1857
B L I N D PRICKLY PEAR
Opuntia lubrica Griffiths 1910

Opuntia herfeldtii Kupper 1930

Plants shrubby with several branches, 1-1.5 m (3.3-4.9 ft)
high, rarely with trunks. Stem segments round, blue-green to
gray-green, 7.5-20 cm (3-7.9 in) long and wide, 1-1.5 cm
(0.4-0.6 in) thick. Leaves conical, to 4.5 mm long. Areoles
round, 0.5-2 cm (0.2-0.8 in) apart. Glochids conspicuous,
easily detached, reddish or reddish brown. Spines absent.
Flowers pale yellow, becoming orange with age, 6-7.5 cm
(2.4-3 in) long and in diameter. Fruits elliptical, bright red,
fleshy, slightly tuberculate, to 2.5 cm (1 in) long, 1.5-2 cm
(0.6-0.8 in) in diameter. Distribution: Presidio and Brew-
ster Counties, west Texas, and adjacent Mexico in Chihuahua
and Coahuila.

Opuntia salagria A. Castellanos 1955

Plants shrubby with several branches, to 2 m (6.6 ft) high.
Stem segments semicircular to spatula shaped, green, to 17
cm (6.7 in) broad, to 30 cm (12 in) long and 1.8cm (0.7 in)
thick. Glochids short, brown. Spine usually one, occasion-
ally 2, slender, stiff, 3.5-4 cm (1.4-1.6 in) long. Flowers
orange-red, to 10 cm (3.9 in) long and in diameter. Fruits
club shaped, dark violet-red, to 7 cm (2.8 in) long. Distribu-
tion: Argentina and Paraguay.
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Opuntia salmiana Parmentier ex Pfeiffer 1837
Cylindropuntia salmiana (Parmentier ex Pfeiffer) F. M. Knuth 1935,

Austrocylindropuntia salmiana (Parmentier ex Pfeiffer) Backeberg
1942, Platyopuntia salmiana (Parmentier ex Pfeiffer) F. Ritter 1980

Opuntia spegazzinii F. A. C. Weber 1898
Opuntia albiflora K. Schumann 1903
Opuntia ipatiana Cardenas 1952,Austmcylindropuntia ipatiana (Car-

denas) Backeberg 1958

Plants shrubby, much branched basally with several some-
what weak stems, to 2 m (6.6 ft) high. Stem segments cylin-
drical, not tuberculate, often with reddish to purplish tint,
to 1.5 cm (0.6 in) in diameter. Areoles small, woolly, white.
Glochids yellow. Spines several, sometimes absent, whitish,
to 1.5 cm (0.6 in) long. Flowers pale yellow to whitish, 2-3.5
cm (0.8-1.4 in) in diameter. Fruits club shaped, reddish,
spineless or nearly so. Distribution: Brazil, Paraguay, Bolivia,
and Argentina.

Opuntia salvadorensis Britton & Rose 1925

Plants shrubby, low growing, much branched and spreading
along the ground. Stem segments round to oblong, flattened,
smooth, 10-15 cm (3.9-5.9 in) long. Areoles small. Spines
usually 3, unequal, thin, needle-like, to 6 cm (2.4 in) long.
Flowers yellow, to 2 cm (0.8 in) long. Distribution: Usulutan
department, El Salvador.

Opuntia sanguinea Proctor 1982

Plants shrubby with many ascending to erect branches,
forming dense thickets 2-3 m (6.6-9.8 ft) high. Stem seg-
ments broadly lance shaped to elliptical, rounded apically,

Opuntia rufida Opuntia salmiana
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tapering basally, not easily detached, 14-19 cm (5.5-7.5 in)
long, 5.5-8 cm (2.2-3.1 in) wide. Areoles 2-2.5 cm (0.8-1
in) apart. Glochids yellow, 3-4.5 mm long. Spines 1-2, un-
equal, brownish, bent downward, 8-35 mm (0.3-1.4 in)
long. Flowers blood-red, 3-5 cm (1.2-2 in) in diameter. Dis-
tribution: St. Thomas and Jamaica.

Opuntia santa-rita (Griffiths & Hare) Rose 1908
BLUNT-SPINED PRICKLY PEAR, LONG-SPINED PRICKLY PEAR, PURPLE
PRICKLY PEAR, SANTA RITA CANDLE CACTUS, SANTA RITA PRICKLY PEAR

Opuntia chlorotica var. santa-rita Griffiths & Hare 1906,0. gosselini-

ana var. santa-rita (Griffiths & Hare) L. D. Benson 1950,0. violacea

var. santa-rita (Griffiths & Hare) L D. Benson 1969

?0puntia shreveana C. Z. Nelson 1915

Plants shrubby, forming clumps or mounds to 2 m (6.6 ft)
high and 3 m (9.8 ft) wide, occasionally with short trunks.
Stem segments round or nearly so, violet-purple, 15-20 cm
(5.9-7.9 in) across. Areoles small, 1.5-2.5 cm (0.6-1 in)
apart. Glochids tan, to 6 mm (0.2 in) long. Spine one, some-
times 2-3, needle-like, straight or slightly curved, flexible,
light reddish brown to pink, sometimes darker, 4-6.2 cm
(1.6-2.4 in) long. Flowers yellow with bright red bases, 7.5—9
cm (3-3.5 in) in diameter. Fruits red or purplish red, fleshy,
smooth, 2.5-4 cm (1-1.6 in) long. Distribution: southeastern
Arizona, southern New Mexico, and west Texas, and north-
ern Sonora, Mexico.

Opuntia saxicola J. T. Howell 1933

Plants small, treelike to shrubby, 1-2 m (3.3-6.6 ft) high.
Stem joints round, oblong, to obovate, greenish yellow, 17—
29 cm (6.7-11 in) long, 12-20 cm (4.7-7.9 in) wide, 0.5-2.2
cm (0.2-0.9 in) thick. Glochids yellow, 2-3 mm long. Spines
14-30, variable, yellow, becoming brown or reddish with

Opuntia
sanguinea

age, 3-8 cm (1.2-3.1 in) long, mostly short. Flowers yellow,
3-4 cm (1.2-1.6 in) long, 2.5-3.5 cm (1-1.4 in) in diameter.
Fruits globose, green, 2.5-4 cm (1-1.6 in) long, 2.5-3.5 cm
(1-1.4 in) in diameter, with spines and glochids. Distribu-
tion: southwestern portion of Isabela (Albemarle) Island in
the Galapagos archipelago.

Opuntia scheeri F. A. C. Weber 1898

Plants shrubby, branching basally with branches sprawling
over the ground, to 1 m (3.3 ft) high. Stem segments oblong
to round, blue-green, 15-30 cm (5.9-12 in) long. Areoles
round, on raised protuberances, brown. Glochids brownish
yellow. Spines 10-12, needle-like, yellow, to 1 cm (0.4 in)
long, surrounded by long white or yellow hairs that some-
times cover the surface of the stem segment. Flowers pale yel-
low, becoming salmon with age, to 10 cm (3.9 in) in diame-
ter. Fruits globose, red, fleshy. Distribution: Queretaro and
Guanajuato, Mexico.

Opuntia santa-rita



Opuntia schickendantzii F. A. c. Weber 1898
Austrocylindmpuntia schickendantzii (F. A. C. Weber) Backeberg 1951

Plants shrubby, much branched, 1-2 m (3.3-6.6 ft) high.
Stem segments cylindrical to somewhat flattened, gray-
green, somewhat tuberculate, 1.5-2.5 cm (0.6-1 in) in di-
ameter. Leaves reddish, to 2 mm long. Areoles small, white.
Spines 1-2, awl shaped, 1—2 cm (0.4-0.8 in) long. Flowers
yellow, to 4 cm (1.6 in) in diameter. Fruits green. Distribu-
tion: northern Argentina.

Opuntia Schumannii F. A. C. Weber ex A. Berger 1904

Plants shrubby, forming clumps 1-2 m (3.3-6.6 ft) high.
Stem segments obovate to oblong, dull dark green, irregular
and wavy marginally, to 25 cm (9.8 in) long. Areoles few,
widely separated. Glochids few, soon falling away. Spines 2-
10, very unequal, somewhat twisted, flattened, dark brown,
slightly spreading, to 4.5 cm (1.8 in) long. Flowers yellowish
red or orange, becoming dull red with age, to 6 cm (2.4 in)
long. Fruits oval, dark purple, fleshy, to 5 cm (2 in) long. Dis-
tribution: Colombia and Venezuela. Fruits of Opuntia schu-
mannii are used as food coloring (Chapter 2, under Cacti as
a Source of Dyes).

Opuntia securigera Borg 1937

Plants low, prostrate, much branched, to only 20 cm (7.9 in)
high. Stem segments oval to conical, dull green, 6-8 cm (2.4-
3.1 in) long, 4-6 cm (1.6-2.4 in) wide. Areoles large, round,
with white wool, borne on low protuberances. Glochids yel-
lowish brown, deeply embedded. Central spines 1-3, some-
times more on older segments, shiny white, slender, flexible,
2-5 cm (0.8-2 in) long. Radial spines 10-15, often more,
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bristle-like, white, 0.5-1.5 cm (0.2-0.6 in) long. Flowers,
fruits not known. Distribution: Patagonia, Argentina.

Opuntia soederstromiana Britton & Rose 1919
Opuntia dobbieana Britton & Rose 1919

Plants shrubby to treelike, loosely branched, 0.8-4 m (2.6-
14 ft) high with trunks to 15 cm (5.9 in) in diameter. Stem
obovate to oblong, sometimes round, flattened, segments
light to dark green, glabrous, not detaching easily, 16-50 cm
(6.3-20 in) long, 8-20 cm (3.1-7.9 in) wide. Glochids brown,
inconspicuous, to 2 mm long. Spines 4-12, awl shaped, flat-
tened, whitish to yellow, becoming gray with age, spreading,
curved and twisted, unequal, 1-6 cm (0.4-2.4 in) long. Flow-
ers yellow to orange, becoming reddish with age, 5.5—8 cm
(2.2-3.1 in) long, 4-5 cm (1.6-2 in) in diameter. Fruits deep-
ly umbilicate, dark red, usually with spines or bristles, 3-6
cm (1.2-2.4 in) long, 2.5-4 cm (1-1.6 in) in diameter. Dis-
tribution: Ecuador.
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Opuntia Xspinosibacca M. Anthony 1956, as a species

SPINY-FRUIT PRICKLY PEAR
Opuntia phaeacantha var.spinosibacca (M. Anthony) L. D.Benson 1969

Opuntia xspinosibacca is a naturally occurring hybrid, O. au-
reispina x O. phaeacantha. Distribution: Big Bend region,
west Texas.

Opuntia spinulifera Salm-Dyck 1834
Opuntia candelabriformis Martius 1837
Opuntia heliabravoana Scheinvar 1975

Plants treelike with numerous branches arising basally, to 1.3
m (4.3 ft) high. Stem segments robust, obovate to round, pale
green, glabrous, slightly glaucous, 20-25 cm (7.9-9.8 in)
long, 15-20 cm (5.9-7.9 in) wide. Leaves red, to 6 mm (0.2
in) long. Areoles yellowish, often sunken. Glochids yellow.
Spines 1-9, sometimes absent, distinctly unequal, thin, hair-
like, flattened basally, whitish to whitish yellow, often flat-
tened against the stem surface, 5-13 mm (0.2-0.5 in) long.
Flowers yellow, to 5 cm (2 in) long. Fruits short globose
cylindrical to ovoid, yellowish, 4-5 cm (1.6-2 in) long. Dis-
tribution: region north of the valley of Mexico.

Opuntia spraguei J. G. Ortega 1930
Plants treelike, 2-3 m (6.6-9.8 ft) high with distinct, short,
spiny trunks. Stem segments oblong, usually twice as long as
wide, dark green, pubescent, to 14 cm (5.5 in) long, 7-11 cm
(2.8-4.3 in) wide. Leaves conical, green with reddish tips, to
5 mm long. Areoles white. Glochids greenish yellow. Spines
absent. Flowers yellow, to 6 cm (2.4 in) in diameter. Fruits
red. Distribution: along the coast of Sinaloa, Mexico.

Opuntia stenarthra K. Schumann 1899
Plants shrubby, to 80 cm (31 in) high with several prostrate
to ascending branches to 2 m (6.6 ft) long. Stem segments
narrowly oblong, yellowish green, thin, 8-25 cm (3.1-9.8 in)
long, 2.5-7 cm (1-2.8 in) wide. Glochids brown. Spine usu-
ally absent, sometimes 1,3, or 5, yellowish brown, becoming
whitish with age, 0.6-3.5 cm (0.2-1.4 in) long. Flowers
lemon yellow, to 3 cm (1.2 in) long and in diameter. Fruits
pear shaped, to 2.5 cm (1 in) long. Distribution: Estancia
Tagatiya, Concepcion department, Paraguay.

Opuntia Stenopetala Engelmann 1857

ARRASTRADILLO, NOPAL SERRANO
?Opuntia glaucescens Salm-Dyck 1834
?0puntia grandis Pfeiffer 1837
Opuntia arrastradillo Backeberg 1953
Opuntia mamieriana Backeberg 1953
Opuntia riviereana Backeberg 1962

Plants shrubby, low growing with creeping stems, often form-
ing mats. Stem segments obovate to round, gray-green, some-
times with purplish tint, 10-20 cm (3.9-7.9 in) long. Leaves
dark red, to 2 mm long. Areoles 1-3 cm (0.4-1.2 in) apart.
Glochids abundant in young areoles, brown. Spines 2-4, dark
red to black, to 5 cm (2 in) long. Flowers unisexual, reddish
orange, to 3 cm (1.2 in) long. Fruits globose, to 3 cm (1.2 in)
in diameter, with or without spines. Distribution: occurring
widely in Mexico in Coahuila, Nuevo Leon, San Luis Potosi,
Tamaulipas, Zacatecas, Queretaro, Hidalgo, and Guanajuato.

Opuntia streptacantha Lemaire 1839
CARDON, CENIZO, CHAVENO, NOPAL CARDON, NOPAL HARTON,

TUNA CARDONA

Plants shrubby to treelike, 2-4 m (6.6-13 ft) high with main
stems to 80 cm (31 in) high and 30-40 cm (12-16 in) in di-
ameter. Stem segments obovate to somewhat round, glab-
rous, green, 18-30 cm (7.1-12 in) long, 14-18 cm (5.5-7.1
in) wide. Areoles with one or two long, deciduous, dark hairs
1-2 mm long. Glochids yellowish red. Spines 3-7, awl-like,
erect, lower ones flattened against the segments, whitish gray,
becoming dark with age, 0.5-2 cm (0.2-0.8 in) long. Flowers
yellow to orange, 6-7 cm (2.4-2.8 in) long. Fruits globose
to obovoid, yellow to red, edible, 4-4.2 cm (1.6-1.7 in) long,
3.5-5 cm (1.4-2 in) in diameter, with short glochids. Distri-
bution: widespread in Mexico in Hidalgo, Guanajuato, Mex-
ico, Oaxaca, Puebla, Queretaro, San Luis Potosi, Tlaxcala,
and Zacatecas.

Opuntia Stricta (Haworth) Haworth 1812

COASTAL PRICKLY PEAR, YAAXPAKAN

Cactus strictus Haworth 1803

Opuntia macrarthra Gibbes 1859

Opuntia bahamana Britton & Rose 1919

Opuntia keyensis Britton ex Small 1919

Opuntia magnifica Small 1933

Opuntia stenopetala



Plants shrubby, sprawling to somewhat erect, 0.5-1.5 m
(1.6-4.9 ft) high. Stem segments flattened, blue-green, ovate
to obovate, with tapering bases, glabrous, not detaching eas-
ily, 10-25 cm (3.9-9.8 in) long, 6-15 cm (1.4-5.9 in) wide.
Areoles brownish, far apart. Glochids yellow, conspicuous,
2-6 mm (to 0.2 in) long. Spines 1-5, awl shaped, flattened,
yellow, slightly barbed apically, perpendicular to the surface,
0.5-5 cm (0.2-2 in) long. Flowers yellow to yellowish orange,
5-6 cm (2-2.4 in) long, 4-6 cm (1.6-2.4 in) in diameter.
Fruits obovoid, with tapering bases, smooth, purplish red,
3-4 cm (1.2-1.6 in) long, 2.5-3.5 cm (1-1.4 in) in diameter,
with abundant glochids. Distribution: southeastern United
States, eastern Mexico, and Cuba. Opuntia stricta has been
widely distributed by humans (Chapter 2, under Cacti as
Weeds); some believe it is conspecific with O. dillenii.

Opuntia Strigil Engelmann 1857

Plants shrubby, low growing, sprawling but sometimes with
somewhat erect branches, to 1 m (3.3 ft) high. Stem seg-
ments round to obovate, green, slightly glaucous, 10-12.5
cm (3.9-4.9 in) long, 8.5-10 cm (3.3-3.9 in) wide, to 1.2 cm
(0.5 in) thick. Areoles prominent, fairly close set. Glochids
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numerous, reddish tan, to 6 mm (0.2 in) long. Spines 1-8,
bristly, spreading, red to reddish brown, with light-colored
tips, straight or slightly curving, flattened against the stem
surface or directed downward, to 1.2—4 cm (0.5—1.6 in) long.
Flowers pale lemon yellow with reddish bases, 6-7 cm (2.4-
2.8 in) long and in diameter. Fruits somewhat globose, red,
fleshy, to 1.2-1.9 cm (0.5-0.7 in) in diameter. Distribution:
west and south Texas, and neighboring Coahuila and Tam-
aulipas, Mexico.

Opuntia subsphaerocarpa Spegazzini 1925

Plants shrubby to nearly treelike, densely branched. Stem
segments oval to somewhat elongate, glossy dark green, to
20 cm (7.9 in) long and 5.5 cm (2.2 in) wide. Spines 1-2,
often absent, whitish, 1.5-2.5 cm (0.6-1 in) long. Flowers
yellow, to 5 cm (2 in) in diameter. Fruits globose, red. Distri-
bution: Misiones, Argentina.

Opuntia sulfurea G. Don 1830
Platyopuntia sulfurea (G. Don) F. Ritter 1980

Opuntia vulpina F. A. C. Weber 1898

Opuntia brunnescens Britton & Rose 1919

Platyopuntia brachyacantha F. Ritter 1980, Opuntia brachyacantha

(F. Ritter) R. Crook & Mottram 1995,0. sulfurea subsp. brachya-
cantha (F. Ritter) P. J. Braun & Esteves 1995

Platyopuntia spinibarbis F. Ritter 1980, Opuntia sulfurea subsp.spini-
barbis (F. Ritter) P. J. Braun & Esteves 1995

Plants shrubby, low growing with several spreading branches,
forming clumps to 30 cm (12 in) high and 1-2 m (3.3-6.6 ft)
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wide. Stem segments oblong to obovate, flattened, strongly
tuberculate, green, often with purplish tint, easily detached,
12-25 cm (4.7-9.8 in) long. Leaves conical, to 2 mm long.
Areoles small, white, borne on protuberances. Glochids yel-
lowish red. Spines 2-8, spreading, stiff, thick, straight to
slightly curved, sometimes twisted, brownish to red, 3-10 cm
(1.2-3.9 in) long. Flowers yellow, to 4 cm (1.6 in) long. Fruits
to 1 cm (0.4 in) long. Distribution: northern Argentina and
Bolivia.

Three subspecies of Opuntia sulfurea are recognized. Sub-
species sulfurea has 2-8 spines and occurs in northern Ar-
gentina. Subspecies brachyacantha has 2—6 spines and oc-
curs in Cochabamba, Bolivia. Subspecies spinibarbis has 4-8
spines and occurs in Tarija, Bolivia.

Opuntia tapona Engelmann 1896

Opuntia angustata var. comonduensis J. M. Coulter 1896,0. comon-

duensis (J. M. Coulter) Britton & Rose 1908

Plants shrubby, 0.5-1 m (20-39 in) high with several as-
cending or extended branches, often with short, thick, spiny
trunks. Stem segments round to widely obovate, pale green,
somewhat glaucous, finely but densely woolly, 15-30 cm
(5.9-12 in) long, 6-18 cm (2.4-7.1 in) wide. Areoles reddish
brown, widely separated. Glochids reddish, to 4 mm long.
Spines 1-4, thin, bent backward, pale gray to reddish, 1-5
cm (0.4-2 in) long. Flowers light orange-yellow, 4-6 cm
(1.6-2.4 in) in diameter. Fruits red, fleshy, 3.5-5 cm (1.4-2
in) long, 2-4 cm (0.8-1.6 in) in diameter. Distribution: Baja
California Sur, Mexico.

Opuntia taylori Britton & Rose 1908

Plants shrubby with several prostrate and spreading branches.
Stem segments linear to linear oblong, bright green, not tu-
berculate, glabrous or pubescent, to 12 cm (4.7 in) long, 1-2
cm (0.4-0.8 in) wide. Areoles not elevated, 1-1.5 cm (0.4-
0.6 in) apart. Glochids yellowish brown, to 3 mm long.
Spines 3-6, needle-like, yellowish brown, becoming whitish
with age, to 4 cm (1.6 in) long. Flowers small, yellow. Fruits
pear shaped, spineless, to 1.5 cm (0.6 in) long. Distribution:
Hispaniola.

Opuntia tehuacana S. Arias & U. Guzman 1997

Plants shrubby, branching basally with ascending or pros-
trate branches, 40-80 cm (16-31 in) high. Stem segments
more or less round to weakly obovate, green to yellowish
green, glabrous, 20-29 cm (7.9-11 in) long, 23-26 cm (9.1-
10 in) wide, with distinct tubercles. Areoles elliptical, 2.8-
4.3 mm long, 25-35 mm (1-1.4 in) apart. Glochids 1-2 mm

long. Spines 1-3, sometimes as many as 7, weakly awl-like,
erect, weakly twisted, whitish gray to yellow, becoming gray
with age, 1-4 cm (0.4-1.6 in) long. Flowers reddish yellow,
3-4.2 cm (1.2-1.7 in) long. Fruits obovoid, yellow, 4.5-
5 cm (1.8-2 in) long, 2.8-3 cm (1.1-1.2 in) in diameter,
with glochids. Distribution: valley of Tehuacan-Cuicatlan,
Mexico.

Opuntia tehuantepecana (Bravo) Bravo 1972
NOPAL DE CABALLO

Opuntia dillenii var. tehuantepecana Bravo 1969

Plants shrubby, generally branching basally with ascending
branches, 1-1.5 m (3.3-4.9 ft) high. Stem segments more or
less round to widely rhomboid, glabrous, green, 18-28 cm
(7.1-11 in) long, 14-16 cm (5.5-6.3 in) wide. Areoles ellipti-
cal, 3-5 mm in diameter, 60-70 mm (2.4-2.8 in) apart. Glo-
chids dark yellow, 2-4 mm long. Spines 1—4, weakly flattened,
straight or slightly curved, whitish yellow to dark yellow, 2-3.8
cm (0.8-1.5 in) long. Flowers yellow, to 7 cm (2.8 in) long.
Fruits obovoid, greenish yellow, 5-5.2 cm (2 in) long, 3.7-4
cm (1.5-1.6 in) in diameter. Distribution: Oaxaca, Mexico.

Opuntia tenuiflora Small 1933

Plants shrubby with numerous prostrate to erect branches.
Stem segments wedge shaped to elliptical, sometimes fairly
narrow, rather thick, deep green, often frosted, 15-40 cm
(5.9-16 in) long. Areoles inconspicuous. Spines 3-6, curv-
ing, pale yellow, becoming darker with age, 2-5 cm (0.8-2
in) long. Flowers bell shaped, deep salmon colored, to 3
cm (1.2 in) n diameter. Fruits thickened club shaped, pur-

Opuntia tehuacana



plish, stemlike below, to 7 cm (2.8 in) long. Distribution:
Florida.

Opuntia tomentella A. Berger 1912

Plants shrubby, lacking trunks. Stem segments obovate to
oblong, light green, more or less shiny, pubescent, 20-30 cm
(7.9-12 in) long, 9-15 cm (3.5-5.9 in) wide. Areoles small,
about 3 cm (1.2 in) apart. Glochids few. Spines 1-2, some-
times absent, needle-like, short, white, erect, to 1 cm (0.4 in)
long. Flowers reddish yellow, 5-6 cm (2-2.4 in) long. Fruits
oblong, red, sour tasting. Distribution: Guatemala.

Opuntia tomentosa Salm-Dyck 1822
NOPAL DE SAN GABRIEL, VELVET OPUNTIA
Opuntia hernandezii A. P. de Candolle 1828
Opuntia oblongata Wendland 1837
Opuntia macdougaliana Rose 1908
Opuntia icterica Griffiths 1913
Opuntia sarca Griffiths ex Scheinvar 1981
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Plants shrubby to treelike, 1-5 m (3.3-16 ft) high with main
stems to 70 cm (28 in) high. Stem segments obovate to ob-
long, pubescent, green to dark green, shiny, 15-32 cm (5.9-
13 in) long, 12-16 cm (4.7-6.3 in) wide, with tubercles on
young segments. Glochids light yellow, 2-5 mm long. Spines
0-4, partially absent on the segments, needle-like to weakly
awl-like, straight, whitish yellow, becoming gray with age,
0.5-1.5 cm (0.2-0.6 in) long. Flowers yellowish orange to red,
4-5.5 cm (1.6-2.2 in) long. Fruits obovoid to globose, red,
pubescent, spineless, 3.5-5.2 cm (1.4-2 in) long, 2.5-4 cm
(1-1.6 in) in diameter. Distribution: Mexico and Guatemala.

Opuntia triacantha (Willdenow) Sweet 1829
Cactus triacanthos Willdenow 1813
Opuntia militaris Britton & Rose 1919
Opuntia abjecta Small ex Britton & Rose 1923

Plants shrubby, low growing with several clambering or
semierect, strongly spiny stems. Stem segments elongate oval
to oblong, pale green, smooth, some detaching readily, 4-8
cm (1.6-3.1 in) long. Spines usually 3, white at first, later yel-
lowish, to 4 cm (1.6 in) long. Flowers brownish yellow to
cream, becoming reddish with age, to 5 cm (2 in) in diame-
ter. Fruits red, spineless, to 2.5 cm (1 in) long. Distribution:
Puerto Rico and Lesser Antilles.

Opuntia tuna (Linnaeus) P. Miller 1796
Cactus tuna Linnaeus 1753

Plants shrubby, to 1 m (3.3 ft) high, with several branches.
Stem segments fairly small, obovate to oblong, light green,
brownish around the areoles, 8-10 cm (3.1-3.9 in) long,
sometimes as long as 16 cm (6.3 in). Leaves tiny, falling away
early. Areoles large. Glochids yellow. Spines 2-6, spreading
slightly, pale yellow. Flowers light yellow with some reddish
tint, to 5 cm (2 in) in diameter. Fruits obovoid, red, to 3 cm
(1.2 in) in diameter. Distribution: Dominican Republic, and
Jamaica and several other Caribbean islands. Howard and
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Opuntia tuna,
photograph by

Jean-Marie
Solichon

Opuntia undulata, photograph by Jean-Marie Solichon

Touw (1982) believe Opuntia tuna is one of the most difficult
of the Caribbean species to interpret, having received several
names. It is probably quite widespread in the Caribbean.

Opuntia turbinata Small 1933

Plants shrubby, freely branching to produce somewhat erect
stems, to 1.5 m (4.9 ft) high. Stem segments oval to obovate
to round, thick, glaucous light green, to 15 cm (5.9 in) long.
Areoles prominent. Spines 1-5, light yellow, becoming
brownish with age, 2-3 cm (0.8-1.2 in) long. Flowers light
yellow, to 5.5 cm (2.2 in) in diameter. Fruits globose to top
shaped, purple, to 4 cm (1.6 in) long. Distribution: Georgia
and Florida.

Opuntia undulata Griffiths 1911

Plants treelike, tall, with open branching and trunks to 30 cm
(12 in) in diameter. Stem segments very large, obovate, firm,
hard, yellowish green, becoming dark green, glossy, often
wavy, 35-55 cm (14-22 in) wide. Areoles small, close set.
Glochids to 1 mm long. Spine usually one, sometimes 2-4,
sometimes absent, short, white, erect, sometimes twisted,
1-1.5 cm (0.4-0.6 in) long. Flowers creamy white. Fruits red
with orange tint, 9-10 cm (3.5-3.9 in) long, 4-5 cm (1.6-2
in) in diameter. Distribution: probably native to Aguas-
calientes, Mexico, but Opuntia undulata is widely cultivated.

Opuntia urbaniana Werdermann 1931

Plants shrubby. Stem segments linear to oblong, to 20 cm
(7.9 in) long and 5.5 cm (2.2 in) wide. Glochids yellowish.
Spines 1-2, needle-like, sometimes flattened and twisted,
whitish at first, later yellowish, to 5 cm (2 in) long. Flowers
yellow, to 7 cm (2.8 in) long. Fruits not known. Distribution:
Hispaniola. Opuntia urbaniana is poorly understood.

Opuntia Xvaseyi (J. M. Coulter) Britton & Rose 1908, as a
species

APRICOT PRICKLY PEAR, GOLDEN PRICKLY PEAR,

SPRAWLING PRICKLY PEAR

Opuntia mesacantha var. vaseyi J. M. Coulter 1896
Opuntia covillei Britton & Rose 1908

Opuntia Xvaseyi is a naturally occurring hybrid, O. littoralis
x O. phaeacantha. Distribution: southern California.

Opuntia velutina F. A. C. Weber 1904
Opuntia nelsonii Rose 1908
Opuntia affinis Griffiths 1914

Plants shrubby to treelike with ascending branches, 1-4 m
(3.3-13 ft) high with main trunks 20-80 cm (7.9-31 in)



high. Stem segments narrowly to widely obovate, occasion-
ally more or less round, densely pubescent, green to yellow-
ish green, 15-26 cm (5.9-10 in) long, 14-20 cm (5.5-7.9 in)
wide. Areoles white. Glochids abundant, yellowish red, 5-13
mm (0.2-0.5 in) long. Spines 2-6, weakly awl-like, straight,
diverging or weakly bent backward, whitish yellow, 1-4 cm
(0.4-1.6 in) long. Flowers yellow, 3-5 cm (1.2-2 in) long.
Fruits globose, red, pubescent, 3-3.2 cm (1.2-1.3 in) long,
2.5-3 cm (1-1.2 in) in diameter, with glochids. Distribution:
Guerrero, Morelos, Puebla, and Oaxaca, Mexico.

Opuntia viridirubra (E Ritter) Schlindwein 1995
Platyopuntia viridirubra F. Ritter 1979
Platyopuntia rubrogemmia F. Ritter 1979, Opuntia viridirubra subsp.

rubrogemmia (F. Ritter) P. J. Braun & Esteves 1995

Plants shrubby with several upright or sprawling branches,
30-40 cm (12-16 in) high. Stem segments elliptical, dark
green, 6-20 cm (2.4-7.9 in) long, 2.5-4 cm (1-1.6 in) wide,
to 1 cm (0.4 in) thick. Areoles white, 1.5-3 cm (0.6-1.2 in)
apart. Glochids yellowish. Spines 1-3, needle-like, brownish
yellow, 2-4 cm (0.8-1.6 in) long, upper one erect, lower ones
bent downward. Flowers lemon yellow, 4.5-5.5 cm (1.8-2.2
in) in diameter. Fruits pear shaped, dark red, to 3.5 cm (1.4
in) long. Distribution: Rio Grande do Sul, Brazil.

Two subspecies of Opuntia viridirubra are recognized.
Subspecies viridirubra has stem segments to 12 cm (4.7 in)
long and 1-3 spines to 40 mm (1.6 in) long. Subspecies rub-
rogemmia has stem segments to 20 cm (7.9 in) long but only
a few weak spines to 8 mm (0.3 in) long.

Opuntia vitelliniflora (F. Ritter) P. J. Braun & Esteves 1995
Platyopuntia vitelliniflora F. Ritter 1980
Platyopuntia interjecta F. Ritter 1980, Opuntia vitelliniflora subsp.

interjecta (F. Ritter) P. J. Braun & Esteves 1995

Plants shrubby, low growing with several prostrate branches.
Stem segments elongate, light green with dark green spots
by each areole, 12-40 cm (4.7-16 in) long, 3-7 cm (1.2-2.8
in) wide, to 1 cm (0.4 in) thick. Areoles gray, slightly raised.
Glochids brown, short. Spines 1-2, sometimes 3, brown, be-
coming whitish with age, one erect, 5-20 mm (0.2-0.8 in)
long. Flowers yellowish white, to 6 cm (2.4 in) long and 5 cm
(2 in) in diameter. Fruits nearly pear shaped, bright red. Dis-
tribution: Florida province, Santa Cruz, and the Gran Chaco
region, Bolivia.

Two subspecies of Opuntia vitelliniflora are recognized.
Subspecies vitelliniflora has stem segments to 22 cm (8.7 in)
long; it occurs near Samaipata, Santa Cruz. Subspecies inter-
jecta has stem segments to 40 cm (16 in) long; it occurs near
Palmar Grande in the Gran Chaco.
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Opuntia wetmorei Britton & Rose 1923

Plants shrubby, low growing, producing many branches.
Stem segments more or less cylindrical, tapering toward the
ends, dull green with purplish spots near areoles, turgid, 4-10
cm (1.6-3.9 in) long, to 2 cm (0.8 in) in diameter. Leaves to
2 mm long, falling away early. Areoles small, whitish or tan.
Glochids short, yellowish. Spines many, unequal, bristle-like,
flattened, whitish to yellowish to brownish, some bent back-
ward, others flattened against the stem surface, some as-
cending, 2-3.5 cm (0.8-1.4 in) long. Flowers not known.
Fruits reddish purple, with white bristles on upper areoles, to
3 cm (1.2 in) long. Distribution: Mendoza, Argentina.

Opuntia wilcoxii Britton & Rose 1919

Plants shrubby, forming large bushes with many branches,
1-2 m (3.3-6.6 ft) high. Stem segments oblong, thin, large,
dark green with purplish tint by areoles, finely pubescent, to
20 cm (7.9 in) long. Areoles large, widely separated. Glochids
numerous, long, yellow. Spines 1-3, one very long, white to
somewhat yellow, to 5 cm (2 in) long. Flowers yellow, to 6
cm (2.4 in) long. Fruits pear shaped, pubescent, spineless, to
4 cm (1.6 in) long and 3 cm (1.2 in) in diameter. Distribu-
tion: Pacific coast of Mexico from Sonora to Jalisco.

Opuntia Xwootonii Griffiths 1910, as a species
Opuntia engelmannii var. wootonii (Griffiths) Fosberg 1931,0. phaea-

cantha var. wootonii (Griffiths) L. D. Benson 1969

Opuntia xwootonii is a naturally occurring hybrid, O. engel-
mannii X O. phaeacantha. Distribution: New Mexico.

Opuntia
velutina
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Oreocereus
Oreocereus trollii is only one of several beautiful representa-
tives of the genus. I remember these cacti suddenly appearing
on the hills as we made our way north, driving up the Que-
brada de Humahuaca in northern Argentina. I looked at my
altimeter and noted that we had just climbed above 3200 m
(10,500 ft). I had previously seen O. hempelianus near Are-
quipa in southern Peru, and just a few days earlier had en-
countered O. varicolor at 4400 m (14,500 ft) near Putre in
northern Chile. Oreocereus is a cactus of the high Andes.

Alwin Berger described Oreocereus as a subgenus of Ce-
reus in 1905, including only one species, C. celsianus (= O.
celsianus), which must be considered the type. Vincenzo Ric-
cobono then raised Oreocereus to the level of genus in 1909,
which Nathaniel Britton and Joseph Rose followed in The
Cactaceae, the name derived from the Greek oreo-, moun-
tain, thus mountain cereus. However, Britton and Rose also
described Arequipa with two species, one of which now is
known to belong in Oreocereus, the other in Matucana. In
1936 Curt Backeberg described Morawetzia with one species
that belongs in Oreocereus. All in all, the International Cac-
taceae Systematics Group accepts nine species in Oreocereus,
comprising low shrubs with cylindrical stems that are usually
covered with dense, white hairs. Flowers are bilaterally sym-
metrical, red, purple, or orange, open during the day in sum-
mer, and have hairy pericarpels and floral tubes. Fruits may
be fleshy or dry and usually dehisce basally.

Oreocereus (A. Berger) Riccobono 1909
Cereus subg. Oreocereus A. Berger 1905
Arequipa Britton & Rose 1922
Morawetzia Backeberg 1936

Subfamily Cactoideae, tribeTrichocereeae. Plants shrubby, sparse-
ly branching basally, 2-3 m (6.6-9.8 ft) high, rarely developingtrunks.
Stems cylindrical, erect or ascending, rarely prostrate. Ribs notched
between the areoles or tuberculate. Areoles often developing long
white hairs and dense spination. Flowers borne near the stem tips,
sometimes from terminal cephalia, open during the day, tubular to
funnelform, more or less bilaterally symmetrical, orange to red to pur-
ple; floral tubes straight to somewhat curved, sometimes compressed
laterally; areoles of pericarpels and floral tubes numerous and hairy;
style and stamens exserted. Fruits globose to ovoid, hollow, fleshy or
dry, dehiscing by basal pores. Seeds broadly oval, dull or shiny black.
Distribution: Andes at elevations above 3000 m (9800 ft) in southern
Peru, northern Chile, southern Bolivia, and northern Argentina.

Oreocereus celsianus (Lemaire) Riccobono 1909

OLD MAN OF THE ANDES

Pilocereus celsianus Lemaire 1850, Cereus celsianus (Lemaire) A.
Berger 1905, Borzicactus celsianus (Lemaire) Kimnach 1960

Cereus fossulatus Labouret 1855, Oreocereus fossulatus (Labouret)
Backeberg 1934, in part and excluding the type; Borzicactus fossu-
latus (Labouret) Kimnach 1960

Oreocereus maximus Backeberg 1949

Oreocereus neocelsianus Backeberg 1949

Plants branching basally with several erect columnar stems
covered by white hairs and spines. Stems to 2 m (6.6 ft) high,
8-12 cm (3.1-4.7 in) in diameter. Ribs 10-25, rounded, tu-
berculate. Areoles large, white, densely spiny, with wool to 5
cm (2 in) long. Spines yellowish to reddish brown. Central
spines 1-4, stout, to 8 cm (3.1 in) long. Radial spines 7-9, to
2 cm (0.8 in) long. Flowers borne laterally near the stem tips,
pale purplish pink, 7-9 cm (2.8-3.5 in) long, to 3 cm (1.2
in) in diameter. Fruits globose. Distribution: Bolivia, Peru,
and northern Argentina.

Oreocereus doelziarius (Backeberg) Borg 1937
OLD MAN OF THE ANDES

Morawetzia doelziana Backeberg 1936, Borzicactus doelzianus

(Backeberg) Kimnach 1960
Morawetzia sericata F. Ritter 1981

Plants bushy, freely branching basally. Stems cylindrical, olive
green, to 1 m (3.3 ft) high, 6-8 cm (2.4-3.1 in) in diameter.
Ribs 10-11, somewhat constricted between areoles. Areoles
gray felted. Spines yellow to dark brown. Central spines 4,
forming a cross, stout, to 4 cm (1.6 in) long. Radial spines
10-20, to 3 cm (1.2 in) long. Terminal cephalia with long
white woolly hairs and whitish yellow bristles to 5 cm (2 in)
long. Flowers borne from the cephalia, bluish carmine red, to
10 cm (3.9 in) long and 3 cm (1.2 in) in diameter. Distribu-
tion: central Peru.

Oreocereus hempelianus (Gurke) D. R. Hunt 1987
ACHACANO,AREQUIPA

Echinopsis hempelianus Gurke 1906, Arequipa hempeliana (Gurke)

Oehme 1940

Echinocactus rettigii Quehl 1919, Arequipa rettigii (Quehl) Oehme

1940, Oreocereus rettigii (Quehl) F. Buxbaum 1973

Arequipa weingartiana Backeberg 1936

Arequipa erectocylindrica Rauh & Backeberg 1957

Arequipa soehrensii Backeberg 1959, not validly published

Arequipa spinosissima F. Ritter 1964

Arequipa australis F. Ritter 1980, Oreocereus australis (F. Ritter) A. E.

Hoffmann 1989

Plants branching basally, densely covered by spines. Stems
globose, becoming elongated with age, gray-green, 30-40
cm (12—16 in) long. Ribs 12-24, wide and flattened. Spines
yellow to reddish, becoming dull gray. Central spines 1—6,
flexible, 2-5 cm (0.8-2 in) long. Radial spines 10-15, needle-



like, diverging, 1-3 cm (0.4-1.2 in) long. Flowers borne api-
cally, red, open to one side, 6-7 cm (2.4-2.8 in) long. Fruits
barrel shaped, green, 1.5-2.5 cm (0.6-1 in) long. Distribu-
tion: southern Peru into northern Chile.

Oreocereus leucotrichus (Philippi) Wagenknecht 1956
CHASTUDO, OLD MAN OF THE ANDES, VIEJITO
Echinocactus leucotrichus Philippi 1891,Arequipa leucotricha

(Philippi) Britton & Rose 1922, Borzicactus leucotrichus (Philippi)

Kimnach 1960

Oreocereus hendriksenianus Backeberg 1935, Borzicactus hendrikse-

nianus (Backeberg) Kimnach 1960

Plants shrubby, branching basally, forming dense broad
clumps with many stems curved upward. Stems columnar,
1-2 m (3.3-6.6 ft) high, 6-12 cm (2.4-4.7 in) in diameter.
Ribs 10-15, flattened, with shallow cross-furrows. Areoles
with abundant white to black hairs 5-10 cm (2-3.9 in) long.
Spines stout, yellowish to maroon to orange, not becoming
gray. Central spines 1-4, gently curved, 5-8 cm (2-3.1 in)
long. Radial spines 5-10, to 1.5 cm (0.6 in) long. Flowers
borne near the stem tips, carmine red, 8-10 cm (3.1-3.9 in)
long. Fruits globose to somewhat elongate, reddish yellow to
yellowish green, 4-6 cm (1.6-2.4 in) in diameter. Distribu-
tion: central Peru to northern Chile.

Oreocereus pseudofossulatus D. R. Hunt 1991
Cleistocactus fossulatus Mottram 1985, not Cereus fossulatus

Labouret 1855 (see Oreocereus celsianus)

Plants branching from any part of the lower half, to 2 m (6.6
ft) high. Stems fresh green, 5-8 cm (2-3.1 in) in diameter.
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Ribs 10-13, straight, tuberculate. Spines straw yellow, some-
times reddish. Central spine one, prominent, erect, later di-
rected downward, 2-5 cm (0.8-2 in) long. Radial spines 10-
14, to 6 mm (0.2 in) long. Flowers borne near the stem tips,
long and tubular, bilaterally symmetrical, greenish pink to
bluish red, to 9 cm (3.5 in) long. Fruits ellipsoidal, fleshy,
greenish yellow to brownish red, indehiscent. Distribution:
Bolivia. Oreocereus pseudofossulatus has a confusing nomen-
clatural and taxonomic history; see Mottram (1985), Pre-
ston-Mafham (1989), and Hunt (1991e).

Oreocereus hempelianus

Oreocereus leucotrichus

Oreocereus celsianus Oreocereus doelzianus
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Oreocereus pseudofossulatus Oreocereus ritteri Oreocereus varicolor

Oreocereus ritteri Cullmann 1958

Plants shrubby, usually branching basally to form clumps
1-1.5 m (3.3-4.9 ft) high and 2-4 m (6.6-13 ft) wide. Stems
cylindrical, gray-green to dark green, 1-2 m (3.3-6.6 ft) long,
7-10 cm (2.8-3.9 in) in diameter. Ribs 12-14, notched deeply
between areoles. Areoles bearing spines and many dense
white hairs. Central spines 1-2, erect, straight to bent slightly
downward, bright yellow to orange-yellow, 2-10 cm (0.8-3.9
in) long. Radial spines as many as 10, radiating, whitish with
dark tips, to 2 cm (0.8 in) long. Flowers borne obliquely, red,
to 11 cm (4.3 in) long and 5 cm (2 in) in diameter. Fruits glo-
bose, yellowish green, 3-5 cm (1.2-2 in) in diameter. Distri-
bution: Ayacucho, Peru.

Oreocereus tacnaensis F. Ritter 1981

Plants shrubby, erect to nearly prostrate, branching basally
and spreading. Stems blue-green to gray-green, to 3 m (9.8
ft) long, 4-8 cm (1.6-3.1 in) in diameter. Ribs 10-16, notched.
Spines reddish brown to brownish yellow. Central spines 4-
8, awl shaped, straight to slightly bent, 3-6 cm (1.2-2.4 in)
long. Radial spines 12-30, needle-like, straight, to 1 cm (0.4
in) long. Flowers bilaterally symmetrical, brownish red to
blood-red, 8-11 cm (3.1-4.3 in) long. Fruits globose, yellow-
ish to brownish yellow, 3-4 cm (1.2-1.6 in) in diameter. Dis-
tribution: Tarata province, Tacna, Peru.

Oreocereus trollii (Kupper) Backeberg 1935
Cereus trollii Kupper 1929, Borzicactus trollii (Kupper) Kimnach 1960

?0reocereus crassiniveus Backeberg 1949

Plants forming small clusters of several branches arising
basally, to 50 cm (20 in) high. Stems short columnar, pale
green, 6-10 cm (2.4-3.9 in) in diameter, covered with dense
wool. Ribs 15-25, low, strongly tuberculate, with areoles
bearing white wool to 7 cm (2.8 in) long. Spines yellow, red-
dish, or brown. Central spines 3-5, dark tipped, stout, awl-
like, to 5 cm (2 in) long. Radial spines 10-15, bristle-like.
Flowers pink to carmine, to 4 cm (1.6 in) long. Fruits glo-
bose. Distribution: southern Bolivia and northern Argentina.

Oreocereus trollii



Oreocereus varicolor Backeberg 1951
CHASTUDO

Arequipa var/co/or(Backeberg) Backeberg 1953, Morawetzia varicolor
(Backeberg) Knize 1969

Plants forming dense clumps of many branches arising
basally. Stems columnar, erect, opaque green, to 2 m (6.6 ft)
long. Ribs 12, rounded. Areoles very large, separate. Spines
variable in color, from whitish to reddish. Central spines 4,
stout, awl-like, to 4 cm (1.6 in) long. Radial spines 15, vari-
able, diverging. Flowers tubular, red, 6 cm (2.4 in) long.
Fruits globose. Distribution: northern Chile, and possibly
southern Peru.

Oroya
Searching for cacti does not always mean enjoying the
warmth of the desert. I recall a day when the clouds hung
low, the ground was saturated from recent rains, and it was
cold. We slowly ascended the mountain road, climbing into
the puna vegetation. Then we noticed them on the slope,
hundreds of small, golden barrel cacti. We quickly realized
they were Oroya borchersii, and we hurried to study them,
though at 3920 m (12,900 ft) it was a bit of work. The species
is found only in the vicinity of Huaraz, Ancash, Peru, our
destination that day. We also found several clumps of Cumu-
lopuntia growing in the soggy soil.

The first specimens of what is now Oroya were collected
by August Weberbauer near the Peruvian town of Oroya.
Karl Schumann named the plant Echinocactus peruvianus in
1903. Nathaniel Britton and Joseph Rose described the genus
Oroya (type, E. peruvianus = O. peruviana) in 1922 for the
single species. Additional species have been described, but
probably only O. borchersii is distinct. The species occur in
two distinct areas of the Peruvian Andes: the region in the
north near Huaraz with O. borchersii, and the other, larger
region, extending from Oroya to Cuzco, with O. peruviana.
The plants are flattened globose to short cylindrical, with
many ribs, elongate areoles, and pectinately arranged spines.
Flowers are yellow to red, funnelform to bell shaped, and
have very short floral tubes. The cacti tend to flower during
the day in summer, but infrequently. They are variable with
respect to spination, stem shape, and flower color, probably
in part the effects of the intense solar radiation and high el-
evation.

Oroya Britton & Rose 1922

Subfamily Cactoideae, tribeTrichocereeae. Plants usually solitary

but sometimes many-stemmed, low growing. Roots tuberous. Stems

flattened globose or depressed globose to short cylindrical. Ribs many,
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sometimes forming low tubercles. Areoles long and narrow. Central

spines 1-6. Radial spines several, pectinately arranged. Flowers borne

subapically, often forming rings, radially symmetrical, bell shaped to

funnelform with the outer perianth parts spreading widely but the inner

ones erect, red to pink to yellow; floral tubes very short and with small

scales; areoles of pericarpels and floral tubes slightly woolly; stamens

inserted in the throat and tube. Fruits more or less globose, slightly

fleshy, yellow or red, with small scales, perianth persistent. Seeds hel-

met shaped, reddish brown. Distribution: Andes of Peru.

Oroya borchersii (Boedeker) Backeberg 1959

Echinocactus borchersii Boedeker 1933

Plants solitary or clustering, appearing yellow because of
dense spination. Stems 12-32 cm (4.7-13 in) high, 15-22 cm
(5.9-8.7 in) in diameter. Ribs 12-30. Areoles brown, elon-
gate. Spines yellowish to reddish brown, 2-2.5 cm (0.8-1 in)
long, barely differentiated as centrals and radials. Central
spines 1-3. Radial spines 25-30, thin and needle-like to bristly,
pectinately arranged. Flowers yellow to greenish yellow, to 2
cm (0.8 in) long and 1.5 cm (0.6 in) in diameter. Fruits club
shaped, yellow-green, to 2.5 cm (1 in) long. Distribution:
Cordillera Blanca and Cordillera Negra, northern Peru.

Oroya peruviana (K. Schumann) Britton & Rose 1922
Echinocactus peruvianus K. Schumann 1903

Oroya neoperuviana Backeberg 1935

Oroya laxiareolata Rauh & Backeberg 1957

Oroya subocculta Rauh & Backeberg 1957

Oroya baumannii Knize 1969

Oroya gibbosa F. Ritter 1981

Plants usually solitary, depressed globose, blue-green, 5-20
cm (2-7.9 in) high, 10-14 cm (3.9-5.5 in) in diameter. Ribs

Oroya borchersii
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Oroya peruviana

12-30, rounded, notched and forming tubercles. Areoles
white, very elongated. Spines yellowish to reddish brown to
dark brown, barely distinguishable as centrals and radials.
Central spines 1-3, erect, to 2 cm (0.8 in) long. Radial spines
15-24, pectinately arranged, to 1.5 cm (0.6 in) long. Flowers
borne near the stem tips from young areoles, seemingly
crowded apically, carmine red with yellowish interiors and
lower portions, to 3 cm (1.2 in) long and 2.2 cm (0.9 in) in di-
ameter. Fruits short club shaped, reddish brown. Distribu-
tion: central Peru from Oroya to Cuzco at elevations of 3000-
4200 m (9800-14,000 ft). Oroya peruviana is extremely vari-
able.

Ortegocactus
One of the least understood of the Mexican cacti is Ortego-
cactus, known only from Oaxaca. Tom MacDougall discov-
ered the plant in the winter of 1951-1952 near the village of
San Jose Lachiguiri and sent specimens to Edward Alexander
at the New York Botanical Garden. After the plants flowered
and produced seeds, Alexander concluded that though the
cactus is similar to Coryphantha and Mammillaria, it is dis-
tinct enough to be placed in its own genus, which he named
Ortegocactus (type, O. macdougallii}, honoring the Ortega
family of San Jose Lachiguiri, who had aided MacDougall in
discovering the plant.

Botanists have puzzled over the species and where to place
it in the classification of cacti. In 1974 Leo Kladiwa made Or-
tegocactus a subgenus of Neobesseya, which Helia Bravo-Hol-
lis and Hernando Sanchez-Mejorada (1991,2:395) accepted.
However, Alan Zimmerman (1985) considered Ortegocactus
to be basal to his Coryphantha line, including Escobaria and

Neobesseya, and believed it distinct from either Ferocactus or
Mammillaria. Further research is necessary, especially DNA
sequencing, to determine if Ortegocactus should be included
in another genus; it seems appropriate at this time to con-
sider it a separate genus of a single species.

Ortegocactus Alexander 1961
Neobesseya subg. Ortegocactus (Alexander) Kladiwa 1974

Subfamily Cactoideae, tribe Cacteae.

Ortegocactus macdougallii Alexander 1961
Neobesseya macdougallii (Alexander) Kladiwa 1974

Plants usually caespitose, forming loose clusters of many
low-growing stems. Stems globose to short cylindrical, pale
gray-green, 3-4 cm (1.2-1.6 in) in diameter. Tubercles low,
spirally arranged, somewhat flattened, rhomboid, minutely
dotted. Areoles dimorphic, bearing wool and spines in the
upper part, sometimes with grooves. Central spine one, black
to whitish with a dark tip, 4-5 mm long, erect. Radial spines
7-8, whitish with dark tips, 5-10 mm (0.2-0.4 in) long,
straight. Flowers arising from the bases of axillary tubercles,
open during the day, funnelform, yellow, 2-3 cm (0.8-1.2
in) long, 1.8-2.5 cm (0.7-1 in) in diameter; pericarpels wool-
ly but lacking scales. Fruits globose to somewhat elongate,
dry at maturity, dull red; perianth parts persistent. Seeds al-
most globose, with a large hilum, black to brown, pitted. Dis-
tribution: a restricted area on limestone rocks in Oaxaca,
Mexico.

Ortegocactus macdougallii, photograph by Charles Glass



xPacherocactus
Baja California yielded a mysterious plant in 1886, when
Charles Orcutt was traveling on the peninsula. He found an
interesting, golden-spined cactus near El Rosario and re-
turned to San Diego, California, with some living material
of it. More than a decade later it flowered, and Orcutt gave
the material to Katharine Brandegee, who described it in
1900 as Cereus orcuttii. Nathaniel Britton and Joseph Rose
moved it to the genus Pachycereus in 1909.

For many years no one knew the actual locality of this dis-
tinctive cactus, but in 1950 it was rediscovered by Charles
Harbison. Considerable searching, however, yielded only
three individuals. Subsequent studies have shown that Or-
cutt's cactus is, in fact, a naturally occurring hybrid, Pachyce-
reus pringlei x Bergerocactus emoryi. Reid Moran (1962a) ac-
curately summarized the characteristics of the putative par-
ents and described the hybrid genus XPachgerocereus, com-
bining the names of the parental genera. Nomenclatural
technicalities invalidate that name, however, and a new name,
xPacherocactus, was coined by Gordon Rowley in 1982. De-
tailed field studies were carried out by Lyle McGill (1977),
and xPacherocactus is in cultivation at the Desert Botanical
Garden. The plants flower during the day in spring.

XPachemcactus G. D. Rowley 1982

xPachgerocereus Moran 1962, not validly published

Subfamily Cactoideae, tribe Pachycereeae. One entity is known to

exist as the result of naturally occurring hybridization between Pachy-

cereus and Bergerocactus.

XPacherocactus orcuttii (K. Brandegee) G. D. Rowley 1982

Cereus orcuttii K. Brandegee 1900, Pachycereus orcuttii (K. Brande-

gee) Britton & Rose 1909, XPachgerocereus orcuttii (K. Brandegee)

Moran 1962, notvalidly published

Plants shrubby, forming clumps to 2 m (6.6 ft) high and 4 m
(13 ft) with as many as 30 branches and short trunks. Stems
yellowish green, 7-10 cm (2.8-3.9 in) in diameter, con-
stricted at the end of each year's growth. Ribs 14-18, obtusely
toothed. Areoles usually distinct, 2-9 mm (to 0.4 in) apart.
Spines not clearly differentiated as centrals and radials, light
yellow, becoming darker with age. Central spines 5-10 with
1-2 much longer than the others, 1.5-7 cm (0.6-2.8 in) long.
Radial spines as many as 20 or more, 0.5-1.5 cm (0.2-0.6 in)
long. Flowers funnelform, light yellow, 6-7 cm (2.4-2.8 in)
long, 6 cm (2.4 in) in diameter; pericarpels and floral tubes
covered with scales and numerous areoles bearing white
wool and bristly spines. Fruits globose, 5 cm (2 in) in diam-
eter, dehiscing irregularly, with dense wool and spines. Seeds
shiny black, slightly pitted. Distribution: very rare in the wild,
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xPacherocactus
orcuttii

occurring in very few numbers only to the east and southeast
of El Rosario, Baja California, Mexico. xPacherocactus orcut-
tii is a naturally occurring hybrid, Pachycereus pringlei x Ber-
gerocactus emoryi.

Pachycereus
One feels nearly overwhelmed by the giant cardon of Baja
California; it and the striking cirio (Fouquieria columnaris)
are conspicuous elements of one of the most interesting des-
ert floras in the world. The cardon, Pachycereus pringlei, is
one of the most impressive species of Pachycereus, and Reid
Moran (1998) has written a noteworthy article on the plant.
Likewise, the magnificent cactus forests of southern Mexico
contain members of the genus Pachycereus as well, includ-
ing the massive P. weberi.

Despite the fact that members of the genus are some of
the largest cacti of North America, they are poorly under-
stood botanically. George Lindsay (1963) and Donald Pink-
ava (pers. comm.), for example, feel that Lophocereus should
remain a separate genus, though the studies of Arthur Gib-
son and Karl Horak( 1978,1041-1044) show that P. margin-
atus is closely related to the two species usually included in
Lophocereus. Whereas Franz Buxbaum (1961) placed Lopho-
cereus and Pachycereus in separate subtribes, Gibson and
Horak believe they are in the same evolutionary line, which
the International Cactaceae Systematics Group has accepted,
combining the genera.

Probably the species most tentatively included in Pachy-
cereus is P. fulviceps, which has been placed in other genera
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such as Mitrocereus, even Carnegiea. Gibson and Horak
(1978) stated that it is nearest to Backebergia and Neobux-
baumia. David Hunt (199If), placing it in Pachycereus, said
it seemed "the least of various evils to make the new combi-
nation in Pachycereus . . . ." Further investigations of Pachy-
cereus are in progress, especially the study of DNA sequences.
It is hoped that further studies will elucidate the taxonomic
position of this enigmatic species.

Sereno Watson described Cereus pringlei in 1885. He and
others were fascinated by the size of the plants as well as the
many uses of the cactus by Native Americans. That species
and nine others were placed in the genus Pachycereus (type,
Cereus pringlei = P. pringlei), described by Nathaniel Britton
and Joseph Rose in 1909, the name having been used 4 years
earlier by Alwin Berger as a subgenus of Cereus. The name
Pachycereus is derived from the Greek pachys, thick, thus
thick cereus.

Gibson and Horak (1978,1042) stated, "confusion on the
generic limits of Pachycereus can be resolved only after the
phylogenetic relationships of the species are clearly under-
stood.... no set of taxonomic features satisfactorily defines
the genus." Nevertheless, some characters shared by the spe-
cies are the absence of silica bodies in the epidermis, pres-
ence of alkaloids that form red and then black pigments
when the stem is damaged, and large, shiny black seeds, each
with a conspicuous ridge. Flowers are fairly small and the
plants usually bloom at night in late spring and summer. Pa-
chycereus comprises 12 species.

Pachycereus (A. Berger) Britton & Rose 1909

Cereus subg. Pachycereus A. Berger 1905

Lemaireocereus Britton & Rose 1909

Cereus subg. Lophocereus A. Berger 1905, Lophocereus (A. Berger)

Britton & Rose 1909

Anisocereus Backeberg 1938

Marginatocereus Backeberg 1942

Mitrocereus Backeberg 1942

Backebergia Bravo 1953

Pterocereus T. MacDougall & Miranda 1954

Pseudomitrocereus Bravo & Buxbaum 1961

Subfamily Cactoideae, tribe Pachycereeae. Plants treelike and

candelabra-like or shrubby, often becoming massive, to 25 m (82 ft)

high. Stems green or bluish green, erect, stout, ribbed. Tubercles ab-

sent. Nonflowering areoles spiny; flowering areoles like nonflowering

ones or different, confluent or connected by furrows, with dense wool,

and spineless. Central spines as many as 4, stout, 2-10 cm (0.8-3.9

in) long. Radial spines 20 or more, stout, 2-7 cm (0.8-2.8 in) long.

Flowers usually nocturnal, short tubular, funnelform, or bell shaped,

small to medium size, 4-10 cm (1.6-3.9 in) long; floral tubes scaly;

pericarpels and floral tubes areoles naked, or woolly or with bristles.

Fruits oblong, fleshy, to 7.5 cm (3 in) long, densely covered with wool

and bristles, dehiscing irregularly, pulp red or purple, becoming dry.

Seeds helmet shaped, smooth, glossy black, large. Distribution: oc-

curring widely throughout the southwestern United States, northern

Mexico, including the Baja California Peninsula, and Honduras and

Guatemala.

Pachycereus fulviceps (F. A. C. Weber ex K. Schumann) D. R.
Hunt 1991

Pilocereus fulviceps F. A. C. Weber ex K. Schumann 1897, Mitrocereus
fulviceps (F. A. C. Weber ex K. Schumann) Backeberg ex Bravo 1954,

Pachycereus fulviceps



Pseudomitrocereus fulviceps (F. A. C. Weber ex K. Schumann) Bravo

& Buxbaum 1961, Cephalocereus fulviceps (F. A. C. Weber ex K.

Schumann) H. E. Moore 1975, Camegiea fulviceps (F. A. C. Weber ex

K. Schumann) P. V. Heath 1992

Plants at first columnar, becoming candelabra-like, much
branched, to 12 m (39 ft) high. Stems glaucous green, to 8 m
(26 ft) long. Ribs 11-14. Central spines usually 3 with one
longer than the others, 6-7 cm (2.4-2.8 in), the shorter ones
only 2 cm (0.8 in) long. Radial spines 8-12, yellowish, thin, to
1 cm (0.4 in) long. Pseudocephalium apical, covered with
dense, brownish wool. Flowers open at night, arising from
the mass of apical wool, funnelform, cream colored, 6-7 cm
(2.4-2.8 in) long, 6 cm (2.4 in) in diameter; pericarpels and
floral tubes with imbricate scales and long, dark yellow hairs.
Fruits globose, covered with wool and hairs. Distribution:
Puebla, Mexico.

Pachycereus gatesii (M. E. Jones) D. R. Hunt 1991
Lophocereus gatesii M. E. Jones 1934

Plants shrubby with numerous stems, often forming clumps
to 2 m (6.6 ft) high and 3 m (9.8 ft) wide. Stems outcurving,
becoming erect, pale olive green, 5-8 cm (2-3.1 in) in diam-
eter. Ribs 10—15, sharply angled. Spines not distinguishable as
centrals and radials, differing in upper and lower areoles.
Spines of lower areoles 11-15, expanded basally, 0.5-1.5 cm
(0.2-0.6 in) long. Spines of upper areoles or pseudocephal-
ium 15-20, thin, twisted, bristle-like, to 6 cm (2.4 in) long.
Flowers funnelform, coral pink, 3 cm (1.2 in) long and in di-
ameter; pericarpels and floral tubes scaly. Fruits globose, red
with red pulp, dehiscing irregularly, 2.5 cm (1 in) in diameter,
with broad naked scales. Distribution: Todos Santos north-
ward and Margarita Island, Baja California Sur, Mexico.

Pachycereus gaumeri Britton & Rose 1920
Anisocereus gaumeri (Britton & Rose) Backeberg 1942, Ptemcereus

gaumeri (Britton & Rose) T. MacDougall & Miranda 1954

Ptemcereus foetidus T. MacDougall & Miranda 1954, Anisocereus

foetidus (T. MacDougall & Miranda) W. T. Marshall 1957, Pachyce-

reus foetidus (T. MacDougall & Miranda) P. V. Heath 1992

Plants treelike, unbranched or sparsely branched, to 8 m (26
ft) high with trunks to 1.5 m (4.9 ft) high. Stems long, erect,
slender. Ribs 3-4, very acute, almost winglike, with widely
spaced areoles. Spines about 10, gray or reddish black, to 5
cm (2 in) long. Flowers open at night, cylindrical to funnel-
form, greenish white, foul smelling, 8.5-9.5 cm (3.3-3.7 in)
long; pericarpels and floral tubes covered with fleshy, leaflike
scales reflexed at their tips and with some wool and a few
bristles. Fruits globose, light red. Distribution: Yucatan and
Chiapas, Mexico. Pachycereus gaumeri is not well known.

Pachycereus grandis 533

Pachycereus grandis Rose 1909

Plants treelike, densely branched, to 25 m (82 ft) high with
trunks to 1 m (3.3 ft) in diameter. Stems pale green, erect, col-
umnar, with constrictions. Ribs 9-11, bearing areoles set well
apart. Central spines 3, grayish white, to 6 cm (2.4 in) long,
lowermost one longer. Radial spines 9-10, somewhat flat-
tened, short. Pseudocephalia apical, large, with numerous
long spines or bristles. Flowers somewhat small, white, to 4
cm (1.6 in) long; pericarpels and floral tubes with small
acuminate scales and wool. Fruits globose, dry, 7.5 cm (3 in)
in diameter, covered with yellow bristles. Distribution: More-
los, Mexico, and Puebla, Mexico.

Pachycereus
gatesii

Pachycereus
gaumeri,
photograph by
Charles Glass
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Pachycereus hollianus (E A. C. Weber) Buxbaum 1961
ACOMPES, BABOSO
Cereus hollianus F. A. C. Weber 1896, Lemaireocereus hollianus

(F. A. C. Weber) Britton & Rose 1909

Plants columnar, solitary or branching basally, 4-5 m (13-16
ft) high. Stems gray-green, 5-7 cm (2-2.8 in) in diameter.
Ribs 8-14. Central spines 3-5, reddish, becoming gray or
black, expanded at their bases, 3-10 cm (1.2-3.9 in) long, the
longest pointing downward. Radial spines 12-14, reddish,
becoming gray, unequal in size, 1-3.5 cm (0.4-1.4 in) long.
Pseudocephalia not evident. Flowers borne apically, open
during the day, widely tubular to bell shaped, white, 7-10 cm
(2.8-3.9 in) long, 3-3.5 cm (1.2—1.4 in) in diameter; peri-
carpels and floral tubes with small triangular scales and
white wool and spinelike hairs. Fruits ovoid, 6-8 cm (2.4-3.1
in) long, reddish, covered with spines and white hairs, pulp
purple. Distribution: Puebla, Mexico. Pachycereus hollianus is
cultivated for use as a living fence (Chapter 2, under Other
Uses of Cacti).

Pachycereus lepidathus (Eichlam) Britton & Rose 1920
Cereus lepidanthus Eichlam 1909, Anisocereus lepidanthus (Eichlam)

Backeberg 1938, Escontria lepidantha (Eichlam) Buxbaum 1961

Plants treelike, columnar, 3-4 m (9.8-13 ft) high. Stems soli-
tary or producing a few branches basally, light green, to 8 cm
(3.1 in) in diameter. Ribs 7-9, low, triangular, separated by
low valleys. Spines poorly differentiated as centrals and ra-
dials, yellowish, becoming gray. Central spines 3, to 6 cm (2.4
in) long, upper ones directed upward, lower one slightly in-
clined downward. Radial spines about 10, rigid, 1.5 cm (0.6
in) long. Flowers arising near the stem tips from older are-
oles, funnelform, yellow to yellowish orange, to 7 cm (2.8 in)

Pachycereus
hollianus

long, 2.5 cm (1 in) in diameter; pericarpels and floral tubes
densely covered with membranous, leaflike scales. Fruits dry.
Distribution: Guatemala. Pachycereus lepidanthus is poorly
known, rare in cultivation, and of uncertain relationship.

Pachycereus marginatus (A. P. de Candolle) Britton & Rose
1909

CHILAYO, MEXICAN FENCE POST CACTUS, ORGAN CACTUS, ORGANO
Cereus marginatus A. P. de Candolle 1828, Lemaireocereus margina-

tus (A. P. de Candolle) A. Berger 1929, Marginatocereus marginatus
(A. P. de Candolle) Backeberg 1942, Stenocereus marginatus (A. P.
de Candolle) Buxbaum 1961

Cereus gemmatus Zuccarini 1837, Stenocereus marginatus var.gem-
matus (Zuccarini) Bravo 1974

Plants treelike, columnar, erect, solitary or sometimes branch-
ing, 3-5 m (9.8-16 ft) high. Stems light green, 8-20 cm (3.1-
7.9 in) in diameter. Ribs 4-7, elevated, wide, with large are-
oles becoming confluent. Central spines 1-3, yellowish to
gray, 10-15 mm (0.4-0.6 in) long. Radial spines 5-9, 2-4
mm long, yellowish to grayish. Flower-producing areoles
with numerous bristles to 2 cm (0.8 in) long, subterminal.
Flowers funnelform, reddish, 3-4 cm (1.2-1.6 in) long; peri-
carpels and floral tubes bearing scales in association with
wool and bristles. Fruits globose, somewhat dry, to 4 cm (1.6
in) in diameter, covered with spines and wool that fall away.
Distribution: Hidalgo, Mexico, Guanajuato, Queretaro, Mo-
relos, Puebla, Oaxaca, Colima, Michoacan, and Guerrero,
Mexico. Pachycereus marginatus is cultivated for use as a liv-
ing fence (Chapter 2, under Other Uses of Cacti).

Pachycereus militaris (Audot) D. R. Hunt 1987
GOLDEN FLEECE, MILITARY CAP, TEDDY-BEAR CACTUS

Cereus militaris Audot 1845, Mitrocereus militaris (Audot) Buxbaum
1961, Backebergia militaris (Audot) Sanchez-Mejorada 1973, Ceph-
alocereus militaris (Audot) H. E. Moore 1975

Pilocereus chrysomallus Lemaire 1847, Cereus chrysomallus
(Lemaire) Hemsley 1880, Cephalocereus chrysomallus (Lemaire) K.
Schumann 1894, Pachycereus chrysomallus (Lemaire) Britton &
Rose 1909, Backebergia chrysomallus (Lemaire) Bravo 1953

Plants treelike, columnar, solitary at first, later branching and
forming an almost solid mass 12-18 m (39-59 ft) high, to 5
m (16 ft) in diameter. Stems erect, glaucous green. Ribs 11-14
with areoles close together and bearing short wool and white
woolly hairs. Central spines 3-4, erect, yellowish to brown-
ish, one can be more than 10 cm (3.9 in) long. Radial spines
10-12, flexible, bristly, 1.5-4 cm (0.6-1.6 in) long. Pseudo-
cephalia to 30 cm (12 in) long and 20 cm (7.9 in) in diame-
ter, forming huge caps of yellowish brown wool on the stem
tips. Flowers arising from the sides of the pseudocephalium,
open at night, reddish to cream, 5 cm (2 in) long, 3.5-4 cm
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(1.4-1.6 in) in diameter; pericarpels and floral tubes covered
with small scales, tufts of wool, and bristles. Fruits oblong,
fleshy, becoming dry at maturity, with scales, bristles, and
long tufts of woolly hairs. Distribution: Guerrero, Michoa-
can, and Colima, Mexico. A greatly confused nomenclatural
history exists for Pachycereus militaris, but it has been clari-
fied by Sanchez-Mejorada (1973). Pachycereus militaris is
listed in Appendix I of CITES.

Pachycereus pecten-aboriginum (Engelmann) Britton &
Rose 1909

ABORIGINE'S COMB, CHIK, ETCHO, HAIRBRUSH CACTUS, HECHO,
INDIAN'S COMB
Cereus pecten-aboriginum Engelmann 1886

Pachycereus tehuantepecanusl. MacDougall & Bravo 1956, P. pecten-

aboriginum subsp. tehuantepecanus (T. MacDougall & Bravo) P. V.

Heath 1992

Plants treelike, columnar, branching freely, to 8 m (26 ft) high
with well-defined trunks to 2 m (6.6 ft) high. Stems deep
green, erect, fluted, relatively short, 9-13 cm (3.5-5.1 in) in
diameter. Ribs 10-12, somewhat rounded. Central spines
1-3, grayish with darker tips, 1-3 cm (0.4-1.2 in) long. Radial
spines 8-9, grayish, to 1 cm (0.4 in) long. Pseudocephalia on
the tips of older stems, covered with reddish brown wool and
bristles to 6 cm (2.4 in) long. Flowers open during the day,
white, 7-9 cm (2.8-3.5 in) long; pericarpels and floral tubes
heavily covered with soft reddish brown hairs but few or no
bristles. Fruits dry, 6-7.5 cm (2.4-3 in) in diameter, com-
pletely covered with yellow wool and bristles. Distribution:
occurring widely in Mexico, from the Pacific coast of the Baja Pachycereus pecten-aboriginum, photograph by George Lindsay

Pachycereus lepidanthus
Pachycereus marginatus, also illustrated on
page 68 Pachycereus militaris
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Pachycereus pringlei,
also illustrated on

page 16; fruits
illustrated on page 55

Pachycereus schottii,
also illustrated on

page 31

California Peninsula, Sinaloa, and Sonora east to the Isth-
mus of Tehuantepec, Oaxaca. The ethnobotanical use of Pa-
chycereus pecten-aboriginum is discussed in Chapter 2, under
Cacti as Medicine, and Other Uses of Cacti (hairbrushes).

Pachycereus pringlei (S. Watson) Britton &Rose 1909

CARDON, CARDON GIGANTE, CARDON PELON, SAGUESO, SAHUASO

Cereus pringlei S. Watson 1885, Pilocereus pringlei (S. Watson) F. A. C.

Weber 1898

Pachycereus calvus Britton & Rose 1909

Plants treelike, columnar, branched, to 11 m (36 ft) high with
well-formed trunks to 60 cm (24 in) in diameter. Stems erect,
strongly fluted, blue-green to dark green, becoming yellow-
green, 20-30 cm (7.9-12 in) in diameter. Ribs 10-16, obtuse.
Central spines 1-3, grayish white with darker tips, to 3 cm
(1.2 in) long. Radial spines 7-10, whitish to grayish, to 2 cm
(0.8 in) long. Flowering areoles large, terminal, covered with
brown felt, connected by furrows or confluent. Flowers open
both at night and during the day, funnelform to bell shaped,
white, to 8 cm (3.1 in) long; pericarpels and floral tubes bear-
ing small scales with masses of brown hairs arising from their
axils. Fruits globose, somewhat dry at maturity, to 7 cm (2.8
in) long, covered with yellowish brown felt and bristles. Dis-
tribution: Sonoran Desert of Sonora, Baja California, and
Baja California Sur, Mexico. Fruits of Pachycereus pringlei are
harvested by the Seri, stems are used medicinally, and con-
tainers have been fashioned from portions of stems that react
to woodpecker holes (Chapter 2, under Cacti as Food, Cacti
as Medicine, and Other Uses of Cacti).

Pachycereus Schottii (Engelmann) D. R. Hunt 1987
CINA, WHISKER CACTUS, GARAMBUYO, MOCHI, SENITA, SINA,
SINITA, TOTEM CACTUS (A CULTIVATED MONSTROSE FORM),

TUNABARBONA,VIEJO

Cereus schottii Engelmann 1856, Pilocereus schottii (Engelmann)

Lemaire 1862, Lophocereus schottii (Engelmann) Britton & Rose

1909

Cereus sargentianus Orcutt 1891, Pilocereus sargentianus (Orcutt)

K. Schumann 1892, Lophocereus sargentianus (Orcutt) Britton &

Rose 1909

Cereus schottii var. australis K. Brandegee 1900, Pilocereus schottii

var. australis (K. Brandegee) K. Schumann 1903, Lophocereus aus-

tralis Britton & Rose 1909, L schottii var. australis (K. Brandegee)

Borg 1937

Cereus mieckleyanus Weingart 1931, Lemaireocereus mieckleyanus

(Weingart) Borg 1951, Lophocereus mieckleyanus (Weingart)

Backeberg 1960

Lophocereus schottii var. tenuis G. E. Lindsay 1963

Plants treelike to shrubby, often forming thickets of more
than 100 stems, rarely with trunks. Stems more or less erect,



1-3 m (3.3-9.8 ft) high, yellow-green, 5-10 cm (2-3.9 in) in
diameter. Ribs 4—13, prominent. Central spines 1—3, stout,
gray, 1-3 cm (0.4-1.2 in) long. Radial spines 3-15, gray, 0.5-
1.5 cm (0.2-0.6 in) long. Pseudocephalia terminal, 5 cm (2
in) to sometimes 1 m (3.3 ft) or more in length, forming long
brushlike masses of flexible gray spines. Flowers borne later-
ally on the pseudocephalium, open at night, funnelform,
white to deep pink, to 4 cm (1.6 in) long, 3 cm (1.2 in) in di-
ameter; pericarpels and floral tubes with scales and hairs.
Fruits globose, red with red pulp, fleshy, 1-3 cm (0.4—1.2 in)
in diameter. Distribution: southern Arizona, and Baja Cali-

Pachycereus weberi 537

fornia and Sonora , Mexico. Several varieties have been de-
scribed for what is now Pachycereus schottii, none recom-
bined in Pachycereus and it is doubtful that they warrant rec-
ognition. Fruits of P. schottii are tasty though they are not
harvested as a crop (Chapter 2, under Cacti as Food).

Pachycereus weberi (]. M. Coulter) Backeberg 1960
CANDELABRO, CARDON, CHICO

Cereus weberi J. M. Coulter 1896, Lemaireocereus weberi (J. M. Coul-

ter) Britton & Rose 1909, Ritterocereus weberi (J. M. Coulter) Backe-

berg 1951, Stenocereus weberi (J. M. Coulter) Buxbaum 1961

Pachycereus weberi,
also illustrated on
page 19
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Pachycereus grandis var. gigas Backeberg 1941, P. gigas (Backeberg)

Backeberg 1960

Plants treelike, massive, columnar to candelabra-like, to 11 m
(36 ft) high, much branched from large trunks to 2 m (6.6 ft)
high. Stems erect, blue-green, to 12 cm (4.7 in) or more in di-
ameter. Ribs 8-10, rounded. Central spine one, flattened,
blackish, to 10 cm (3.9 in) long. Radial spines 6-12, reddish
brown to black, 2-3 cm (0.8-1.2 in) long. No pseudocephal-
ium evident. Flowers borne laterally on the stems, open at
night, yellowish white, to 10 cm (3.9 in) long; pericarpels and
floral tubes with small scales and bearing long yellowish
brown hairs from their axils. Fruits oblong, dehiscing often
into four segments, pulp reddish purple, edible, 6-7 cm
(2.4-2.8 in) long, with abundant yellowish spines. Distribu-
tion: Puebla, Oaxaca, and Guerrero, Mexico.

Parodia
Parodia comprises cacti that are small, mostly globose, freely
producing colorful flowers. Parodia is popular among hob-
byists and consequently has been subdivided into hundreds
of species, many of which clearly are not justified. Anatomi-
cal and morphological studies by Reto Nyffeler and other
European botanists have helped in our understanding of Pa-
rodia and related genera. Nigel Taylor (1989b) and Urs Eggli
and Nyffeler (1998) have concluded that Parodia has been
badly oversplit into numerous genera that cannot be sus-
tained. Eggli and Nyffeler believe that the segregates repre-
sent different lineages derived from the core of Parodia in
the strict sense. Thus the cacti are closely related with the dif-
ferent seed types that characterize the segregates simply rep-
resenting adaptations to dispersal by different means. They
suggest that Parodia should be broadly interpreted to include
Brasilicactus, Brasiliparodia, Eriocactus, Notocactus, and Wig-
ginsia. Unfortunately, these scientific conclusions have upset
many hobbyists, who have argued passionately for contin-
ued recognition of related groups, particularly Notocactus,
as distinct genera. On the other hand, they also believe that
Parodia should perhaps include Blossfeldia and Frailea.
There is a nomenclatural problem regarding Frailea, how-
ever. If Parodia were to include Frailea, then Parodia would
have to be conserved over the older name Frailea, as pro-
posed by Eggli and Nyffeler.

For the time being, the International Cactaceae Systemat-
ics Group has elected to recognize the broadly defined Paro-
dia with 66 species but maintain Blossfeldia and Frailea as
separate. Specialists believe that several of the species should
be subdivided into subspecies, but since few such nomen-

clatural combinations have been made, only a few are in-
cluded in the treatment here. Publications by Tony Mace
(1980) and Walter Weskamp (1992) have summarized the
hobbyists' approach to Notocactus and Parodia, respectively.
Additional valuable contributions have also been made by
Roberto Kiesling and Omar Ferrari (1990), Kiesling (1995),
John Brickwood (1997a,b), Nyffeler (1997a), Andreas Ho-
facker (1998), and Hofacker and Pierre Braun (1998). None-
theless, the huge number of names has created a taxonomic
nightmare that will be difficult to straighten out.

Parodia (type, Echinocactus microspermus = P. micros-
perma) was described in 1923 by Carlos Spegazzini to replace
the illegitimate name Hickenia, used by Nathaniel Britton
and Joseph Rose in 1922. The name Parodia honors Do-
mingo Parodi, an early student of the flora of Paraguay. Pa-
rodia is low growing, either solitary or clustering, globose to
cylindrical, with ribs or tubercles. Flowers are borne subapi-
cally and are open during the day; they tend to be funnel-
form or bell shaped, brightly colored, and bristles and hairs
are often present on the floral tubes and pericarpels. The
seeds are diverse, a feature that has led many to argue for the
recognition of several genera. Some possess a strophiole or
caruncle, terms often used synonymously though their de-
velopment is different (Buxbaum 1950,202). The latter term
probably is most appropriate for Parodia.

Parodia Spegazzini 1923

Malacocarpus Salm-Dyck 1850, illegitimate name, not F. E. L Fischer

& C. A. Meyer 1843 (Rutaceae)

Echinocactus subg. Notocactus K. Schumann 1898, Notocactus

(K. Schumann) Fric 1928

Brasilicactus Backeberg 1942

Eriocactus Backeberg 1942

Wigginsia D. M. Porter 1964

Brasiliparodia F. Ritter 1979

Subfamily Cactoideae, tribe Notocacteae. Plants solitary or clus-

tering, low growing. Stems fairly small, globose to short cylindrical.

Ribs present, somewhat tuberculate or completely forming tubercles.

Areoles usually densely woolly when young. Spines few to many, vari-

able. Flowers borne subapically, open during the day, funnelform to

bell shaped, brightly colored; floral tubes and pericarpels often with

hairs and bristles, the latter sometimes restricted to the upper parts of

the tubes. Fruits globose to club shaped to cylindrical, dry or nearly so,

woolly or bristly; thin walled and disintegrating basally or nearly so, or

thick walled and dehiscing laterally, or fleshy and pink. Seeds diverse

in shape, reddish brown to black, small, with large hilum, some with

caruncles, some with spiny or hairlike projections. Distribution: oc-

curring widely throughout eastern South America, mostly east of the

Andes in Bolivia, Brazil, Paraguay, Uruguay, and Argentina.
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Parodia alacriportana Backeberg & Voll 1949
Notocactus alacriportanus (Backeberg & Voll) Buxbaum 1967, Brasili-

parodia alacriportana (Backeberg & Voll) F. Ritter 1979
Parodia brevihamata Haage ex Backeberg 1957, Notocactus brevi-

hamatus (Haage ex Backeberg) Buxbaum 1967, Brasiliparodia brevi-
hamata (Haage ex Backeberg) F. Ritter 1979, P. alacriportana
subsp. brevihamata (Haage ex Backeberg) Hofacker & P. J. Braun
1998

Parodia buenekeri Buining 1962, Notocactus buenekeri (Buining)
Krainz 1966, Brasiliparodia buenekeri (Buining) F. Ritter 1979, P.
alacriportana subsp. buenekeri (Buining) Hofacker & P. J. Braun
1998

Brasiliparodia catarinensis F. Ritter 1979, Parodia catarinensis (F. Rit-
ter) F. H. Brandt 1982, Notocactus catarinensis (F. Ritter) Scheinvar
1985, P. alacriportana subsp. catarinensis (F. Ritter) Hofacker &
P. J. Braun 1998

Plants solitary, globose to short cylindrical, dark green, to 8
cm (3.1 in) in diameter. Ribs 23. Central spines 4-10, brown to
yellow to white, sometimes one golden, sometimes hooked,
7-10 mm (0.3-0.4 in) long. Radial spines as many as 22, bris-
tle-like, spreading, yellow to creamy white to yellowish white,
to 8 mm (0.3 in) long. Flowers of medium size, yellow. Dis-
tribution: Rio Grande do Sul and Santa Catarina, Brazil.

Four subspecies of Parodia alacriportana are recognized.
Subspecies alacriportana has 4-7 yellow central spines and
about 20 thin radials; it occurs near Porto Alegre. Subspecies
brevihamata has 4-6 yellow central spines with reddish tips
and about 16 yellowish white radials; it occurs near Jaqui-
rana. Subspecies buenekeri has 4-6 brownish central spines
that are sometimes hooked and about 13 whitish radials; it
occurs near Cambara. Subspecies catarinensis has 4-10
brownish central spines and 16-22 bright yellow radials; it
occurs in Santa Catarina.

Parodia allosiphon (Marchesi) N. P. Taylor 1987
Notocactus allosiphon Marchesi 1972

Plants usually solitary, globose, dull green, 8-12 cm (3.1-4.7
in) high, 11-13 cm (4.3-5.1 in) in diameter, with the stem
tips depressed and nearly spineless. Ribs 15-16 with round
humps. Areoles between the humps, woolly at first. Central
spines 4, upper one erect, others diverging, thin, dark red,
becoming gray with age, 9-19 mm (0.4-0.7 in) long. Radial
spines several, shorter and thinner than the centrals, other-
wise similar. Flowers white with pale yellow tint, to 5.5 cm
(2.2 in) long and 5 cm (2 in) in diameter; pericarpels and
floral tubes covered with dense grayish brown wool and
scales. Fruits dry at maturity, indehiscent, greenish yellow,
2.5-3 cm (1-1.2 in) long. Seeds flattened, globose, dull black,
tuberculate. Distribution: Rivera, Uruguay.

Parodia arnostiana (Lisal & Kolarik) Hofacker 1998
Notocactus arnostianus Lisal & Kolarik 1986

Plants solitary, rarely branching, flattened to flattened glo-
bose with sunken but spineless stem tips, green to dark green,
4-6 cm (1.6-2.4 in) high, 4-8 cm (1.6-3.1 in) in diameter.
Ribs 21-30, spiraling. Areoles round, with white wool. Cen-
tral spines 1-3, often difficult to distinguish from radials, yel-
lowish brown to brownish red, 5-20 mm (0.2-0.8 in) long.
Radial spines 12-16, dull, curved, straw yellow to brownish
red, to 7 mm (0.3 in) long. Flowers sulfur yellow, to 6 cm (2.4
in) long, 7-7.5 cm (2.8-3 in) in diameter; pericarpels and
floral tubes with white wool and brown hairs. Fruits globose,
green, 1.6-1.8 cm (0.6-0.7 in) long, 1.2-1.4 cm (0.5-0.6 in)
in diameter. Seeds cap shaped, black, tuberculate. Distribu-
tion: Rio Grande do Sul, Brazil.

Parodia aureicentra Backeberg 1934
Parodia rauschii Backeberg ex D. R. Hunt 1963
Parodia varicolor F. Ritter 1964
Parodia muhrii F. H. Brandt 1978

Plants solitary, globose, dark green, to 15 cm (5.9 in) in di-
ameter, densely covered with spines. Ribs 13-15. Areoles with
white wool. Spines dark yellowish brown. Central spines 6-
10, 15-20 mm (0.6-0.8 in) long. Radial spines about 40,
bristly, to 12 mm (0.5 in) long. Flowers deep bright red, to 4
cm (1.6 in) in diameter. Seeds small, brown. Distribution:
Salta, Argentina.

Parodia ayopayana Cardenas 1951
Parodia buxbaumiana F. H. Brandt 1951
Parodia miguillensis Cardenas 1961
Parodia comosa F. Ritter 1962
Parodia borealis F. Ritter 1964
Parodia echinus F. Ritter 1964
Parodia pseudoayopayana Cardenas 1970
Parodia elata F. H. Brandt 1976

'

Parodia ayopayana, photograph by Jean-Marie Solichon
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Parodia macednosa F. H. Brandt 1977

Parodia cotajacensis F. H. Brandt 1981

Plants solitary or clustering. Stems globose to short cylin-
drical, fresh green, 6-8 cm (2.4-3.1 in) high, 6-12 cm (2.4-
4.7 in) in diameter. Ribs about 11, well defined, weakly tu-
berculate, to 2 cm (0.8 in) high. Areoles large, very woolly.
Central spines usually 4, awl shaped, spreading, straight, light
brown to whitish, 30—35 mm (1.2-1.4 in) long. Radial spines
6-11, needle-like, whitish, 12-20 mm (0.5-0.8 in) long.
Flowers orange yellow, to 3 cm (1.2 in) long; pericarpels and
floral tubes with dense white to orange wool; floral tubes
stout, with inconspicuous bristles apically. Fruits long, red.
Seeds spherical, with caruncle, small, tuberculate, dull black.
Distribution: Cochabamba, Bolivia.

Parodia buiningii (Buxbaum) N. P. Taylor 1987
Notocactus buiningii Buxbaum 1968

Plants solitary, depressed globose, grass green, not woolly api-
cally, to 8 cm (3.1 in) high and 12 cm (4.7 in) in diameter. Ribs
about 16, thin, to 2 cm (0.8 in) high, forming small tubercles.
Areoles sunken under the tubercles, oblong, woolly at first,
later naked. Spines 4, yellow with dark bases, forming a cross,
20-30 mm (0.8-1.2 in) long. Flowers yellow, to 7 cm (2.8 in)
long and 8 cm (3.1 in) in diameter; pericarpels with brown
wool and needle-like bristles. Fruits to 3 cm (1.2 in) long, hairy.
Seeds tuberculate, matte black. Distribution: vicinity of San-
tana do Livramento, Rio Grande do Sul, Brazil, and neighbor-
ing Rivera, Uruguay. Parodia buiningii is reported to be rare.

Parodia carambeiensis (Buining & Brederoo) Hofacker 1998
Notocactus carambeiensis Buining & Brederoo 1973
Notocactus ottonis var. villa-velhensis Backeberg & Voll 1950, N. villa-

velhensis (Backeberg & Voll) Slaba 1984

Plants solitary at first, later branching basally. Stems globose to
short cylindrical, woolly apically, to 10cm (3.9in) high and 8

Parodia buiningii

cm (3.1 in) in diameter. Ribs 12-14, narrow, acute, to 1 cm (0.4
in) high, tubercled above the areoles. Areoles oval, with dense
white wool. Spines black to grayish brown, with dark tips.
Central spines usually 4, forming a cross, 20-30 mm (0.8-1.2
in) long. Radial spines 6-8, flattened against the stem surface,
to 20 mm (0.8 in) long. Flowers somewhat bell shaped, pale
yellow, to 2.5 cm (1 in) long and in diameter; pericarpels with
small scales, white wool, and a few bristles. Fruits reddish, dry
at maturity, dehiscent, to 1.2 cm (0.5 in) long, with some wool
and a few bristles. Seeds hatchet shaped, dull black. Distribu-
tion: northern Punta Grossa, Parana, Brazil.

Parodia chrysacanthion (K. Schumann) Backeberg 1935
Echinocactus chrysacanthion K. Schumann 1898

Plants solitary, depressed globose at first, later short cylindri-
cal, light green, very woolly and surrounded by rings of erect
spines apically, to 12 cm (4.7 in) high and 10 cm (3.9 in) in
diameter. Ribs divided into tubercles, often spiraling. Spines
30-40, golden yellow to whitish, straight, needle-like to
bristly, to 30 mm (1.2 in) long. Flowers golden yellow, to 2 cm
(0.8 in) long, 1-2 cm (0.4-0.8 in) in diameter; pericarpels
mostly naked; floral tubes with bristles and wool. Fruits
small, ovoid, fleshy. Seeds with large caruncles, tuberculate,
dark brown to black, small. Distribution: Jujuy, Argentina.

Parodia columnaris Cardenas 1951
Parodia legitima F. H. Brandt 1975

Plants commonly forming clumps to 30 cm (12 in) high and
25 cm (9.8 in) in diameter. Stems club shaped to cylindrical,
leaf green, 7-30 cm (2.8-12 in) high, 3-7 cm (1.2-2.8 in) in
diameter. Ribs 12-13, low, more or less straight, not tuber-
culate. Areoles white, becoming gray with age. Spines stiff
and bristle-like. Central spine one, curved slightly down-
ward, gray, 10-20 mm (0.4-0.8 in) long. Radial spines 7-8,
flattened against the stem surface, gray, 10-18 mm (0.4-0.7
in) long. Flowers usually bell shaped, light yellow, to 22 mm
(0.9 in) long, 3-10 mm (to 0.4 in) in diameter; floral tubes
constricted above pericarpels, both with brown bristles and
hairs. Fruits nearly dry at maturity, with white hairs, to 4 mm
in diameter. Seeds shiny black, very small. Distribution:
Campero province, Cochabamba, Bolivia.

Parodia comarapana Cardenas 1951
Parodia mairanana Cardenas 1957
Parodia neglecta F. H. Brandt 1973
Parodia neglectoides F. H. Brandt 1973

Plants usually solitary, growing deeply in the soil, to 5 cm (2
in) high and 8 cm (3.1 in) in diameter. Ribs 18-20, forming



tubercles. Areoles white. Spines thin, yellow with brownish
tips, 3-20 mm (to 0.8 in) long. Central spines 3-4, barely
distinguishable from radials. Radial spines 18-23. Flowers
orange-yellow, to 25 mm (1 in) long and 5 mm in diameter.
Fruits globose, greenish white, pink basally, dry, to 8 mm (0.3
in) in diameter. Seeds blackish brown. Distribution: Coma-
rapa, Santa Cruz, Bolivia.

Parodia commutans F. Ritter 1964
Parodia maxima F. Ritter 1964
Parodia obtusa F. Ritter 1964

Plants usually solitary, globose, becoming short cylindrical
with age, to 30 cm (12 in) high and 16 cm (6.3 in) in diame-
ter, with white wool apically. Ribs 13-14, straight, barely
notched. Areoles white. Central spines 2-4, later 4-6, hooked
above, lower ones strongly curving, awl shaped, flexible, yel-
lowish brown, 20-60 mm (0.8-2.4 in) long. Radial spines 12
at first, later 14-16, thin, flattened, white, becoming brown or
yellow, straight, 5-30 mm (0.2-1.2 in) long. Flowers yellow to
coppery yellow, to 3.5 cm (1.4 in) long; pericarpels with
white wool and small yellowish or reddish scales. Fruits cylin-
drical, pale green to yellow to red, to 5 cm (2 in) long. Seeds
small, black. Distribution: near Impora, Potosi, Bolivia.

Parodia concinna (Monville) N. P. Taylor 1987
SUN CUP
Echinocactus concinnus Monville 1839, Malacocarpus concinnus

(Monville) Britton & Rose 1922, Notocactus concinnus (Monville)

A. Berger 1929

Echinocactus joadiiJ. D. Hooker 1886, Notocactus joadii (J. D. Hooker)

Herter 1943

Echinocactus apricus Arechavaleta 1905, Notocactus apricus (Arecha-

valeta) A. Berger 1929

Echinocactus caespitosus Spegazzini 1905, Frailea caespitosa (Spe-
gazzini) Britton & Rose 1922, Notocactus caespitosus (Spegazzini)

Backeberg 1935, Parodia caespitosa (Spegazzini) N. P.Taylor 1987

Notocactus multicostatus Buining & Brederoo 1973

Notocactus agnetae Vliet 1975, Parodia concinna subsp. agnetae
(Vliet) Hofacker 1998

Notocactus blaauwianus Vliet 1976, Parodia concinna subsp. blaau-

wiana (Vliet) Hofacker 1998

Notocactus blaauwianus var. enormis Vliet 1976

Notocactus eremiticus F. Ritter 1979

Notocactus olimarensis Prestle 1985, notvalidly published
Notocactus gibberulus Prestle 1986

Notocactus rubrigemmatus W. R. Abraham 1988

Notocactus concinnioides W. Prauser 1993, notvalidly published

Plants solitary, depressed globose at first, later more elon-
gate, light green, 3-13 cm (1.2-5.1 in) high, 3-10 cm (1.2-3.9
in) in diameter. Ribs 15-32, low, with conspicuous chinlike
tubercles. Areoles between the tubercles, with white wool.
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Spines often not strongly differentiated, hairlike to bristly,
curved or twisted, brown to reddish to yellowish to whitish.
Central spines 1-4, sometimes more, spreading, 10-25 mm
(0.4-1 in) long, one much longer. Radial spines 9-30, 5-7
mm (0.2-0.3 in) long. Flowers lemon yellow, rather large,
5-8 cm (2-3.1 in) long and in diameter; pericarpels and flo-
ral tubes elongated, slender. Fruits ovoid, thin walled, de-
hiscing or disintegrating at maturity, to 1.5 cm (0.6 in) long,
producing numerous seeds. Seeds bell shaped, tuberculate,
shiny black. Distribution: Rio Grande do Sul, Brazil, and
neighboring Uruguay.

Three subspecies of Parodia concinna are recognized.
Subspecies concinna has stems to 10 cm (3.9 in) high, about
18 ribs, and 14-18 spines; it occurs in southern Brazil and
Uruguay. Subspecies agnetae also has stems to 10 cm (3.9 in)
high, 23-30 ribs, and 25-30 spines; it occurs in Lavalleja and
Maldonado, Uruguay. Subspecies blaauwiana has stems to
13 cm (5.1 in) high, about 24 ribs, and 17 spines; it occurs
near Cangucu, Rio Grande do Sul, Brazil.

Parodia crassigibba (F. Ritter) N. P. Taylor 1987
Notocactus crassigibbus F. Ritter 1970

Plants solitary, depressed globose, shiny dark green, spineless
apically, 4-17 cm (1.6-6.7 in) in diameter. Ribs 10-15, low,
rounded, with broad chinlike tubercles. Areoles between the
tubercles, white. Spines mostly flattened against the stem sur-
face, somewhat curved, white to gray to pale brown, 5-30
mm (0.2-1.2 in) long. Central spine 0-1. Radial spines 6-14.
Flowers variable, white to yellow to reddish purple, 4.5-6 cm
(1.8-2.4 in) long and in diameter; pericarpels very woolly
and with a few bristles. Fruits barrel shaped, plump, green,
covered with white wool and yellow bristles, to 1 cm (0.4 in)
long. Seeds hemispheric, with a prominent corky hilum, dull
black. Distribution: Rio Grande do Sul, Brazil.

Parodia concinna
subsp. agnetae
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Parodia crassigibba Parodia erinacea Parodia erubescens

Parodia curvispina (E Ritter) D. R. Hunt 1997
Notocactus curvispinus F. Ritter 1979
Notocactus rubropedatus F. Ritter 1979

Plants solitary, depressed globose, green, to 5 cm (2 in) in di-
ameter. Ribs about 24, straight, forming small tubercles. Are-
oles white. Central spine one, curved downward, yellowish,
5-20 mm (0.2-0.8 in) long. Radial spines 10-13, curved in-
ward, yellow, 4—10 mm (to 0.4 in) long. Flowers sulfur yel-
low, 4-6 cm (1.6-2.4 in) long. Fruits green, hollow, with
loose seeds. Seeds purse shaped, black, finely tuberculate.
Distribution: Rio Grande do Sul, Brazil. Parodia curvispina is
very similar to P. concinna but with the flowers of P. mam-
mulosa.

Parodia erinacea (Haworth) N. P. Taylor 1987
Cactus erinaceus Haworth 1819, Malacocarpus erinaceus (Haworth)

Lemaire ex Forster 1885, Wigginsia erinacea (Haworth) D. M. Porter
1964, Notocactus erinaceus (Haworth) Krainz 1966

Echinocactus acuatus Link & Otto 1827, Malacocarpus acuatus (Link &
Otto) Salm-Dyck 1850, Wigginsia acuata (Link & Otto) F. Ritter 1979,
Notocactus acuatus (Link & Otto) S. Theunissen 1981

Echinocactus tetracanthus Lemaire 1838, Notocactus tetracanthus
(Lemaire) N.Gerloff et. al. 1995

Plants solitary, depressed globose, globose, or short cylindri-
cal, light to dark green, to 15 cm (5.9 in) high, 6-30 cm
(2.4-12 in) in diameter, with very woolly stem tips in older
plants. Ribs 12-30, sharply acute, distinct. Areoles in notches.
Spines awl shaped, straight to strongly curved, whitish to gray
or brown, to 20 mm (0.8 in) long. Central spine 0-1. Radial
spines 2-12, mostly flattened against the stem surface. Flow-
ers glossy yellow, 3-5 cm (1.2-2 in) long, 4-7 cm (1.6-2.8 in)
in diameter; pericarpels and floral tubes short, covered by

dense brownish wool. Fruits elongate to club shaped, pink or
reddish, partly naked, dry and hollow when mature, to 4 cm
(1.6 in) long. Seeds bell shaped, finely roughened. Distribu-
tion: southern Brazil, northeastern Argentina, and Uruguay.

Parodia erubescens (Osten) D. R. Hunt 1997
Echinocactus erubescens Osten 1941, Notocactus erubescens (Osten)

Marchesi 1972
Notocactus scftlosseri Vliet 1974

Plants solitary, club shaped to short cylindrical, to 18 cm (7.1
in) high and 11 cm (4.3 in) in diameter, with red spines and
scanty white wool apically. Ribs 22 with chinlike protrusions
between areoles. Areoles white, later gray. Central spines 4,
forming a cross, straight, stiff, sharp, reddish with darker
bases, 17-24 mm (0.7-0.9 in) long. Radial spines about 34,
straight, needle-like, whitish with yellow bases, to 11 mm
(0.4 in) long. Flowers shiny lemon yellow, to 4.5 cm (1.8 in)
long and 5 cm (2 in) in diameter; pericarpels with green and
red scales, brown wool, and dark bristles. Fruits with thick
walls, drying and dehiscing at maturity, with many seeds.
Seeds shiny black, tuberculate. Distribution: Uruguay.

Parodia formosa F. Ritter 1964
Parodia cardenasii F. Ritter 1964
Parodia chaetocarpa F. Ritter 1964
Parodia purpureo-aurea F. Ritter 1964
Parodia setispina F. Ritter 1964
Parodia parvula F. H. Brandt 1975
Parodia carapariana F. H. Brandt 1977
Parodia pusilla F. H. Brandt 1977
Parodia chirimoyarana F. H. Brandt 1978
Parodia pachysa F. H. Brandt 1978
Parodia bellavistana F. H. Brandt 1982
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Parodia tillii Weskamp 1988

Parodia winbergii Weskamp 1996

Plants usually solitary, globose, light green, to 8 cm (3.1 in) in
diameter, with scanty wool apically. Ribs 13-26, forming low
tubercles to 6 mm (0.2 in) high. Areoles white. Central spines
6-12, needle-like, straight, reddish brown, 3-12 mm (to 0.5
in) long. Radial spines 20-30, lighter colored, 3-8 mm (to 0.3
in) long. Flowers sulfur yellow, to 4 cm (1.6 in) long; peri-
carpels and floral tubes with white wool and often several
bristles. Fruits globose. Seeds brownish. Distribution: Bolivia.

Parodia fusca (F. Ritter) Hofacker & P. J. Braun 1998
Notocactus fuscus F. Ritter 1979

Plants solitary, globose, green, 4-7 cm (1.6-2.8 in) in diam-
eter with depressed stem tips. Ribs 19-26, wavy. Areoles with
dense white wool. Spines needle-like, more or less erect. Cen-
tral spines 2, sometimes 4, forming a cross, violet-red with
reddish bases, 10-25 mm (0.4-1 in) long. Radial spines 12-
16, yellowish brown, 5—12 mm (0.2-0.5 in) long. Flowers
sulfur yellow, to 3 cm (1.2 in) long; pericarpels and floral
tubes with dense white wool, small scales, and hairs. Fruits
olive green at first, later reddish, 1.8-2.5 cm (0.7-1 in) long.
Seeds dull black, finely tuberculate. Distribution: Rio Grande
do Sul, Brazil.

Parodia haselbergii (F. Haage ex Rumpler) F. H. Brandt 1982
SCARLET BALL CACTUS, WHITE-WEB BALL CACTUS

Echinocactus haselbergii F. Haage ex Rumpler 1885, Malacocarpus

haselbergii (F. Haage ex Rumpler) Britton & Rose 1922, Notocactus

haselbergii (F. Haage ex Rumpler) A. Berger 1929, Brasilicactus

haselbergii (F. Haage ex Rumpler) Backeberg ex Schoff 1942

Echinocactus graessneri K. Schumann 1903,Malacocarpus graess-

neri (K. Schumann) Britton & Rose 1922, Notocactus graessneri

(K. Schumann) A. Berger 1929, Brasilicactus graessneri (K. Schu-

mann) Backeberg 1942, Parodia graessneri (K. Schumann)

F. H. Brandt 1982, P. haselbergii subsp. graessneri (K. Schumann)

Hofacker & P. J. Braun 1998

Echinocactus elachisanthus F. A. C. Weber 1904, Notocactus elachi-

santhus (F. A. C. Weber) Herter 1942, Brasilicactus elaschisanthus

(F. A. C. Weber) Backeberg 1959, Parodia elaschisantha (F. A. C.

Weber) F.H.Brandt 1982

Plants solitary, globose, bright to gray-green, somewhat de-
pressed apically, 7-8 cm (2.8-3.1 in) in diameter. Ribs 30 or
more, somewhat tuberculate, spirally arranged. Areoles white.
Central spines 3-5, yellowish, 10-15 mm (0.4-0.6 in) long.
Radial spines 20—60 or more, needle-like, almost bristly, yel-
lowish white, to 10 mm (0.4 in) long. Flowers yellowish red
to orange-red to yellowish green, 2.5-3 cm (1-1.2 in) in di-

ameter; floral tubes short or absent; pericarpels and floral
tubes with small scales, wool, and bristles. Fruits not known.
Distribution: Rio Grande do Sul, Brazil.

Two subspecies of Parodia haselbergii are recognized. Sub-
species haselbergii has about 20 radial spines and yellowish
red to orange-red flowers. Subspecies graessneri has as many
as 60 radial spines and small yellowish green flowers.

Parodia hausteiniana Rausch 1970
Parodia laui F. H. Brandt 1973

Plants solitary, globose to short cylindrical, to 5 cm (2 in) in
diameter. Ribs about 13, slightly contorted. Areoles with
white wool. Central spines 4, forming a cross, stout, yellow,
hooked, to 13 mm (0.5 in) long. Radial spines 26-30, thin,
radiating, flattened against the stem surface, yellow, becom-
ing whitish with age, to 8 mm (0.3 in) long. Flowers yellow,
to 1 cm (0.4 in) long and in diameter; pericarpels and floral
tubes with scales and bristles. Fruits ovate, olive green, 3-4
mm long. Seeds dark brown, finely tuberculate. Distribution:
near Mizque, Cochabamba, Bolivia.

Parodia haselbergii subsp. haselbergii

Parodia hausteiniana
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Parodia herteri (Werdermann) N. P. Taylor 1987
Echinocactus herteri Werdermann 1936, Notocactus herteri (Werder-

mann) Burning & Kreuzinger 1950
Notocactus rubriflorus Backeberg & F. M. Knuth 1935, not validly pub-

lished
Notocactus pseudoherteri Buining 1971

Plants usually solitary, globose to elongated globose, pale
green, to 15 cm (5.9 in) in diameter. Ribs about 22, distinctly
tuberculate and notched. Areoles brown. Central spines 4-6,
reddish brown, to 20 mm (0.8 in) long. Radial spines 8-11,
white with brownish tips, to 20 mm (0.8 in) long. Flowers
purplish red with pale yellow throats, to 4 cm (1.6 in) long.
Fruits not known. Distribution: Uruguay.

Parodia horstii (F. Ritter) N. P. Taylor 1987
Notocactus horstii F. Ritter 1966
Notocactus purpureus F. Ritter 1970

Plants solitary, occasionally forming clumps. Stems globose
to cylindrical, green, to 30 cm (12 in) high and 14 cm (5.5 in)
in diameter, with spiny and white woolly tips. Ribs 12-19,
well defined, with small blunt tubercles separated by narrow
notches. Areoles round, white, in the notches. Central spines
1-6, needle-like, straight to curved to twisted, yellow to
brown, 10-30 mm (0.4-1.2 in) long. Radial spines 10-15,
fairly fine, needle-like, straight or curved, white to pale
brown, 6-30 mm (0.2-1.2 in) long. Flowers borne near the
stem tips, yellowish orange to reddish to purplish, 3-3.5 cm
(1.2-1.4 in) long, to 3 cm (1.2 in) in diameter; pericarpels
with scales, dense white wool, and bristles. Fruits globose to
barrel shaped, woolly, dry and dehiscing at maturity, to 1 cm

(0.4 in) long. Seeds dull black, tuberculate. Distribution: Rio
Grande do Sul, Brazil.

Parodia langsdorfii (Lehmann) D. R. Hunt 1997
Cactus langsdorfii Lehmann 1826, Malacocarpus langsdorfii

(Lehmann) Britton & Rose 1922, Wigginsia langsdorfii (Lehmann)
D. M. Porter 1964, Notocactus langsdorfii (Lehmann) Krainz 1966

Echinocactus polyacanthus Link & Otto 1827, Malacocarpus polyacan-
thus (Link & Otto) Britton & Rose 1922, Wigginsia polyacantha (Link
& Otto) F. Ritter 1979, Notocactus polyacanthus (Link & Otto) S. The-
unissen 1981

Notocactus pulvinatus Vliet 1970
Wigginsia leprosorum F. Ritter 1979, Notocactus leprosorum (F. Ritter)

Havlicek 1981
Wigginsia longispina F. Ritter 1979, Notocactus longispinus (F. Ritter)

Havlicek 1981
Wigginsia prolifera F. Ritter 1979, Notocactus prolifera (F. Ritter) S. The-

unissen 1981

Plants solitary or forming clumps. Stems globose to cylin-
drical, gray-green, densely woolly apically, to 10 cm (3.9 in) or
more high, 4-9 cm (1.6-3.5 in) in diameter. Ribs 13-17, ob-
tuse, distinctly tuberculate. Central spines 1-4, brownish, to
25 mm (1 in) long. Radial spines 6-9, brown, unequal, some-
what spreading, 12-20 mm (0.5-0.8 in) long. Flowers yel-
low, to 2.5 cm (1 in) long and in diameter. Fruits not known.
Distribution: southern Brazil.

Parodia leninghausii (K. Schumann) F. H. Brandt 1982
Pilocereus leninghausii K. Schumann 1895, Malacocarpus lening-

hausii (K. Schumann) Britton & Rose 1922, Notocactus leninghausii
(K. Schumann) A. Berger 1929, Eriocactus leninghausii (K. Schu-
mann) Backeberg 1942

Parodia herteri Parodia leninghausii

Parodia horstii
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Plants sometimes solitary, usually forming clumps. Stems
cylindrical, green, slanted apically, to 60 cm (24 in) or more
high, 7-10 cm (2.8-3.9 in) in diameter. Ribs 30-35, straight,
low, obtuse. Areoles closely set. Spines pale to deep yellow to
brown, straight to slightly curved, hairlike. Central spines 3—
4,20-50 mm (0.8-2 in) long. Radial spines 15-20 or more,
5-10 mm (0.2-0.4 in) long. Flowers lemon yellow, to 5-6
cm (2-2.4 in) long and in diameter; pericarpels and floral
tubes with dense brown wool and bristles. Fruits globose.
Seeds bell shaped, brownish red. Distribution: Rio Grande
do Sul, Brazil.

Parodia linkii (Lehmann) R. Kiesling 1995
Cactus linkii Lehmann 1827, Malacocarpus linkii (Lehmann) Britton &

Rose 1922, Notocactus linkii (Lehmann) Herter 1954
Notocactus megapotamicus Osten ex Herter 1942

Plants usually solitary. Stems oval to short cylindrical, green,
7-15 cm (2.9-5.9 in) high. Ribs usually 13, obtuse. Areoles
more or less sunken into the ribs. Central spines 3-4, brown-
ish. Radial spines 10—12, white with brownish tips. Flowers
yellow, to 2.5 cm (1 in) long and 5 cm (2 in) in diameter. Fruits
not known. Distribution: Santa Catarina and Parana, Brazil.

Parodia maassii (Heese) A. Berger 1929
Echinocactus maassii Heese 1909, Malacocarpus maassii (Heese)

Britton & Rose 1922
Echinocactus escayachensis Vaupel 1916, Malacocarpus escayachen-

sis (Vaupel) Britton & Rose 1922, Parodia escayachensis (Vaupel)
Backeberg 1959

Parodia suprema F. Ritter 1962
Parodia otaviana Cardenas 1963
Parodia koehresiana F. H. Brandt 1972
Parodia mendeziana F. H. Brandt 1976
Parodia thieleana F. H. Brandt 1976
Parodia haageana F. H. Brandt 1977

Parodia lamprospina F. H. Brandt 1977
Parodia obtusa subsp. atochana F. H. Brandt 1977, not validly pub-

lished
Parodia bermejoensis F. H. Brandt 1979
?Parodia knizei F. H. Brandt 1984

Plants usually solitary, occasionally forming clumps. Stems
globose to short cylindrical, yellowish green, tufted with
brown spines apically, 10-50 cm (3.9-20 in) high, 7-25 cm
(2.8-9.8 in) in diameter. Ribs 10-21, spirally arranged or
straight, tuberculate. Areoles with white wool. Central spines
1-6, strongly curved to hooked, rarely almost straight, usually
brown, 2-7 cm (0.8-2.8 in) long, lowermost one longest and
stoutest. Radial spines 6-18, sometimes as many as 28, yel-
lowish, then whitish, straight to slightly curved, needle-like,
1-4 cm (0.4-1.6 in) long. Flowers yellow to orange to red,
3-4.5 cm (1.2-1.8 in) long, to 1.5 cm (0.6 in) in diameter; flo-
ral tubes woolly, with bristles on upper part. Fruits depressed
globose, 2-6 cm (0.8-2.4 in) long. Seeds black, tuberculate.
Distribution: southern Bolivia and northern Argentina. Pa-
rodia maassii is variable and has received numerous names.

Parodia magnifica (F. Ritter) F. H. Brandt 1982
Eriocactus magnificus F. Ritter 1966, Notocactus magnificus (F. Ritter)

Krainz ex N.P.Taylor 1980

Plants solitary to occasionally clustering. Stems globose, be-
coming short cylindrical with age, glaucous, oblique apically,
7-15 cm (2.9-5.9 in) in diameter. Ribs 11-15, straight, acute.
Areoles white at first, later yellowish. Spines 12-15 or more,
bristle-like, yellow, to 20 mm (0.8 in) long. Flowers borne
apically, sulfur yellow, 4.5-5.5 cm (1.8-2.2 in) long and in
diameter; pericarpels with dense white wool and brownish
bristles. Fruits globose, pink, to 1 cm (0.4 in) in diameter.
Seeds obovoid to club shaped, reddish brown, spiny tuber-
culate. Distribution: Rio Grande do Sul, Brazil.

Parodia maassii Parodia magnifica
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Parodia mammulosa (Lemaire) N. P. Taylor 1987
TOM THUMB

Echinocactus mammulosus Lemaire 1838, Malacocarpus mammulo-

sus (Lemaire) Britton & Rose 1922, Notocactus mammulosus

(Lemaire) A. Berger 1929

?Echinocactus orthacanthus Link & Otto 1827, ?Malacocarpus ortha-

canthus (Link & Otto) Herter 1954, ?Notocactus orthacanthus (Link

& Otto) VIiet 1970

Echinocactus hypocrateriformis Otto & A. Dietrich 1838, Notocactus

hypocrateriformis (Otto & A. Dietrich) Herter 1943

Echinocactus submammulosus Lemaire 1839, Notocactus submam-

mulosus (Lemaire) Backeberg 1935, Parodia submammulosa

(Lemaire) R. Kiesling 1995, P. mammulosa subsp. submammu-

losa (Lemaire) Hofacker 1998

Echinocactus pampeanus Spegazzini 1896, Notocactus pampeanus

(Spegazzini) A. Berger ex Backeberg & F. M. Knuth 1935

Echinocactus floricomus Arechavaleta 1905, Notocactus floricomus

(Arechavaleta) A. Berger 1929

Notocactus roseoluteus VIiet 1973

Notocactus eugeniae Vliet 1976, Parodia mammulosa subsp. euge-
niae(Vliet) Hofacker 1998

Notocactus mueller-moelleri Fric ex Fleischer & Schutz 1976

Notocactus cristatoides F. Ritter 1979

Notocactus mammulosus var. brasiliensis Havlicek 1980, Parodia

mammulosa subsp. brasiliensis (Havlicek) Hofacker 1998

Notocactus paulus H. Schlosser & Brederoo 1980

?Notocactus megalanthus H. Schlosser & Brederoo 1981

Notocactus erythracanthus H. Schlosser & Brederoo 1985, Parodia

mammulosa subsp. erythracantha (H. Schlosser & Brederoo)

Hofacker 1998

Notocactus macambarensis Prestle 1986

Notocactus ritterianus Lisal & Kolarik 1986

Parodia submammulosa subsp. minor R. Kiesling 1995

Plants solitary, globose to short cylindrical, shiny light green
to dark green, to 8 cm (3.1 in) high, 5-13 cm (2-5.1 in) in di-
ameter, nearly covered by numerous interlacing spines. Ribs
13-25, vertical, well defined, forming large, distinct, pointed

Parodia mammulosa subsp. brasiliensis

tubercles with chinlike protrusions. Areoles between the tu-
bercles. Central spines 1-4 or more, not easily distinguish-
able from the radials, straight, stout, one sometimes flat-
tened, white to gray to brown, to 20 mm (0.8 in) long. Radial
spines 6-30, usually needle-like, whitish to brownish, 5-10
mm (0.2-0.4 in) long. Flowers pale pink to golden yellow,
3.5-5.5 cm (1.4-2.2 in) long; pericarpels and floral tubes
short and broad, with dense wool and a few dark bristles.
Fruits globose, elongating at maturity, thin walled. Seeds bell
to helmet shaped, with obvious corky hilum, matte brown,
finely tuberculate. Distribution: southern Brazil, Uruguay,
and northeastern Argentina.

Five subspecies of Parodia mammulosa are recognized.
Subspecies mammulosa has 18-25 ribs, 2-4 central spines,
and 20—30 radials; it occurs widely in Brazil, Uruguay, and
Argentina. Subspecies brasiliensis has about 15 ribs, 1 cen-
tral spine, and 8-10 radials; it occurs near Santos, Brazil.
Subspecies erythracantha has 16 ribs, 2 central spines, and
10-14 radials; it occurs in Tacuarembo, Uruguay. Subspecies
eugeniae has 21 ribs, 1 central spine, and as many as 20 radi-
als; it occurs in Tacuarembo, Uruguay. Subspecies submam-
mulosa has about 13 ribs, 2 central spines, and about 6 radi-
als; it occurs in Uruguay and Argentina.

Parodia meonacantha (Prestle) Hofacker 1998
Notocactus meonacanthus Prestle 1986

Plants solitary, flattened globose, green to violet-green, 3-4
cm (1.2-1.6 in) high, 4-6 cm (1.6-2.4 in) in diameter. Ribs
13-14, vertical, forming rounded tubercles. Areoles oval, yel-
lowish white. Spines flattened, angular, not straight, amber to
brownish black. Central spine one, to 10 mm (0.4 in) long.
Radial spines 10,6-7 mm (0.2-0.3 in) long. Flowers funnel-
form, whitish yellow, to 4.5 cm (1.8 in) long and 6 cm (2.4 in)
in diameter. Fruits elongated, greenish violet. Seeds hat
shaped, black, midsized. Distribution: vicinity of Camaqua,
Rio Grande do Sul, Brazil.

Parodia microsperma (F. A. C. Weber) Spegazzini 1923
GOLDEN TOM THUMB, TOM THUMB

Echinocactus microspermus F. A. C. Weber 1896

Echinocactus microspermus var. macrancistrus K. Schumann 1902,

Parodia macrancistra (K. Schumann) Y. Ito 1957

Echinocactus microspermus var. erythranthus Spegazzini 1905, Paro-

d/a erythrantha (Spegazzini) Backeberg & F. M. Knuth 1935

Parodia aureispina Backeberg 1934

Parodia mutabilis Backeberg 1934

Parod/a sanguiniflora Backeberg 1934

Parodia setifera Backeberg 1934

Parodia catamarcensis Backeberg 1935

Parodia microthele Backeberg 1935
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Parodia scopaoides Backeberg 1935
Parodia rigidispina Krainz 1946
Parodia atroviridis Backeberg 1963
Parodia dextrohamata Backeberg 1963
Parodia fechseri Backeberg 1963
Parodia fuscato-viridis Backeberg 1963
Parodia kilianana Backeberg 1963
Parodia rigida Backeberg 1963
Parodia rubellihamata F. Ritter ex Backeberg 1963
Parodia rubriflora Backeberg 1963, notvalidly published
Parodia tafiensis Backeberg 1963
Parodia tuberculosi-costata Backeberg 1966
Parodia dichroacantha F. H. Brandt & Weskamp 1967
Parodia matthesiana Heinrich 1968, notvalidly published
Parodia weskampiana Krasucka & Spanowsky 1968
Parodia malyana Rausch 1969
Parodia thionantha F. H. Brandt 1969
Parodia weberiana F. H. Brandt 1969
Parodia superba F. H. Brandt 1970
Parodia pluricentralis Backeberg ex F. H. Brandt 1971
Parodia spegazziniana F. H. Brandt 1971
Parodia campestris F. H. Brandt 1975
Parodia papagayana F. H. Brandt 1976
Parodia talaensis F. H. Brandt 1976
Parodia albofuscata F. H. Brandt 1977
Parodia capillataensis F. H. Brandt 1977
Parodia mesembrina F. H. Brandt 1977
Parodia spanisa F. H. Brandt 1977
Parodia hummeliana A. B. Lau & Weskamp 1978
Parodia horrida F. H. Brandt 1979, P. microsperma subsp.horrida

(F. H. Brandt) R. Kiesling & 0. Ferrari 1990
Parodia lohaniana A. B. Lau & Weskamp 1979
Parodia betaniana F. Ritter 1980
Parodia chlorocarpa F. Ritter 1980
Parodia glischrocarpa F. Ritter 1980
Parodia piltziorum Weskamp 1980
Parodia rubristaminea F. Ritter 1980
Parodia uebelmanniana F. Ritter 1980
Parodia amblayensis F. H. Brandt 1993, notvalidly published
Parodia herzogii Rausch 1981
Parodia mercedesiana Weskamp 1984
? Parodia weberioides F. H. Brandt 1984
Parodia argerichiana Weskamp 1985
Parodia minuscula Rausch 1985
Parodia heteracantha F. Ritter ex Weskamp 1986
?Parodia riojensis F. Ritter & Weskamp 1987
Parodia malyana subsp. igneiflora F. H. Brandt 1988, notvalidly pub-

lished
Parodia wagneriana Weskamp 1989
Parodia nana Weskamp 1990
Parodia tucumanensis Weskamp 1990
Parodia aconquijaensis Weskamp 1991
Parodia belenensis Weskamp 1992
Parodia cachiana Weskamp 1992

Parodia cebilarensis Weskamp 1992
Parodia grandiflora M. Veverka 1992, notvalidly published
Parodia guachipasana Weskamp 1992
Parodia heyeriana Weskamp 1992
Parodia lembckei Weskamp 1992
Parodia tolombona Weskamp 1992
Parodia cabracorralensis Piens 1994
Parodia elegans Fechser ex Backeberg 1966

Plants usually solitary, occasionally forming small clumps.
Stems depressed globose to globose, sometimes cylindrical,
reddish gray to green, 5-20 cm (2-7.9 in) high, 5-10 cm (2-
3.9 in) in diameter. Ribs 15-21, usually spiraling, tuberculate.
Central spines 3-4, sometimes hooked, reddish to brownish
to blackish, 5-50 mm (0.2-2 in) long. Radial spines 7-30,
bristle-like or rigid, white, 4-8 mm (to 0.3 in) long. Flowers
yellow to orange to red, 3-3.5 cm (1.2-1.4 in) long, 4-5 cm
(1.6-2 in) in diameter; pericarpels and floral tubes covered
with wool and bristles. Fruits nearly globose, 4-5 mm in di-
ameter. Seeds with large white caruncle, smooth, glossy
brown, to 0.5 mm long. Distribution: southern Bolivia and
northern Argentina.

Parodia microsperma is variable and has received a large
number of names. Two subspecies are recognized. Subspecies
microsperma has green globose stems with long, hooked cen-
tral spines, the radials are thin and flexible, and the flowers
yellow to orange to red; it occurs throughout the range of the
species. Subspecies horrida has reddish gray cylindrical stems
with either hooked or straight central spines, the radials are
rigid, and the flowers yellow; it occurs near Salta, Argentina.

Parodia mueller-melchersii (Fric ex Backeberg) N. P. Tay-
lor 1987

Notocactus mueller-melchersii Fric ex Backeberg 1935
Notocactus winkleri Vliet 1975, Parodia mueller-melchersii subsp.

winkleri(Vliet) Hofacker 1998
Notocactus gutierrezii W. R. Abraham 1988, Parodia mueller-melcher-

sii subsp. gutierrezii(W. R. Abraham) Hofacker 1998

Parodia microsperma subsp. microsperma
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Plants usually solitary, elongate globose, matte green, to 8
cm (3.1 in) high and 6 cm (2.4 in) in diameter. Ribs 20-24,
spiraling, not distinctly tuberculate. Areoles white. Central
spines 1-3, straight, light brown or yellowish, with darker
tips, pointing to side or downward, 15-20 mm (0.6-0.8 in)
long. Radial spines 12-18, diverging, golden white, to 8 mm
(0.3 in) long. Flowers pale golden yellow to citron yellow to
reddish, to 3 cm (1.2 in) long and 5 cm (2 in) in diameter;
pericarpels and floral tubes with white wool and dark bris-
tles. Fruits not known. Distribution: Uruguay and Brazil.

Three subspecies of Parodia mueller-melchersii are recog-
nized. Subspecies mueller-melchersii has about 22 ribs, 1-3
central spines, 15-18 radials, and golden yellow flowers; it
occurs in the Sierra de los Animos, Uruguay. Subspecies
gutierrezii has 22-24 ribs, one central spine, 12-16 radials,
and reddish flowers; it occurs in Rio Grande do Sul, Brazil.
Subspecies winkleri has 20 ribs, one central spine, as many as
12 radials, and citron yellow flowers; it occurs in Tacuarem-
bo, Uruguay.

Parodia muricata (Otto ex Pfeiffer) Hofacker 1998
Echinocactus muricatus Otto ex Pfeiffer 1837, Malacocarpus murica-

tus (Otto ex Pfeiffer) Britton & Rose 1922, Notocactus muricatus
(Otto ex Pfeiffer) A. Berger 1929

Notocactus laetivirens F. Ritter 1979

Plants solitary or freely clustering. Stems globose to cylin-
drical, glaucous bright green, often depressed apically, to 20
cm (7.9 in) in diameter. Ribs 16-20, obtuse, with wavy mar-
gins. Central spines 3-4, brownish, to 13 mm (0.5 in) long.
Radial spines 15-20, white, hairlike, to 8 mm (0.3 in) long.
Flowers yellow, to 3 cm (1.2 in) long; pericarpels and floral
tubes with wool and bristles. Fruits not known. Distribution:
southern Brazil.

Parodia neoarechavaletae (Eisner ex Havlicek) D. R. Hunt
1997

Notocactus neoarechavaletae Eisner ex Havlicek 1989
Echinocactus acuatus var. arechavaletae K. Schumann ex Spegazzini

1905, not E. arechavaletae Spegazzini 1905 (see Parodia ottonis);
Wigginsia arechavaletae (K. Schumann ex Spegazzini) D. M. Porter
1964

Echinocactus maldonadensis Herter 1940, Notocactus maldonaden-
sis (Herter) Herter 1943

Plants solitary, globose, dark green, with woolly and spiny
stem tips. Ribs 13-21, rounded and forming low tubercles.
Central spines 1—4, stout, pointing downward, gray with
brownish tips, to 20 mm (0.8 in) long. Radial spines 5-9, di-
verging, whitish, to 20 mm (0.8 in) long. Flowers golden yel-
low, 3-4 cm (1.2-1.6 in) long. Fruits white, to 2 cm (0.8 in)

long. Distribution: Uruguay, possibly also neighboring Ar-
gentina. There is considerable uncertainty about the charac-
teristics and taxonomic status of Parodia neoarechavaletae.

Parodia neohorstii (S. Theunissen) N. P. Taylor 1987
Notocactus neohorstii S. Theunissen 1981
Wigginsia horstii F. Ritter 1979, not Notocactus horstii F. Ritter 1966

(see Parodia horstii)

Plants solitary, globose, becoming elongated with age, green,
5-9 cm (2-3.5 in) in diameter. Ribs 18-26, obtuse, with wavy
margins, tuberculate apically. Areoles white. Central spine
usually one, sometimes 2-3, awl shaped, erect, black or dark
brown, 10-30 mm (0.4-1.2 in) long. Radial spines 14-24,
whitish with dark tips, diverging, 3-7 mm (to 0.3 in) long.
Flowers golden yellow, 3-4 cm (1.2-1.6 in) long, 2.5-3.5 cm
(1-1.4 in) in diameter; pericarpels and floral tubes with
white wool and bristles. Fruits reddish or greenish. Seeds
black, almost smooth. Distribution: Rio Grande do Sul,
Brazil.

Parodia nigrispina (K. Schumann) F. H. Brandt 1982
Echinocactus nigrispinus K. Schumann 1899, Malacocarpus nigrispi-

nus (K. Schumann) Britton & Rose 1922, Notocactus nigrispinus
(K. Schumann) Buining ex G. D. Rowley 1972, Eriocactus nigrispinus
(K. Schumann) F. Rittter 1979; N. schumannianus subsp. nigrispinus
(K. Schumann) Engel 1990, notvalidly published

Plants often forming clumps by basal branching. Stems short
cylindrical, to 40 cm (16 in) high and 16 cm (6.3 in) in di-
ameter. Ribs 24,2-2.5 cm (0.8-1 in) apart. Areoles at tips of
stems with much white wool. Spines 3-4, not differentiated
as centrals and radials, grayish white to yellow, with dark tips,
25-60 mm (1-2.4 in) long. Flowers funnelform, yellow, to
6.5 cm (2.6 in) long and 7 cm (2.8 in) in diameter; pericarpel
scales with hairs and bristles. Fruits globose, shiny brown, to
1.5 cm (0.6 in) in diameter. Distribution: Paraguay.

Parodia nivosa Backeberg 1934
Parodia faustiana Backeberg 1935
Parodia uhligiana Backeberg 1963

Plants solitary, globose to short cylindrical, dull green, with
dense white wool apically, to 15 cm (5.9 in) high and 8 cm
(3.1 in) in diameter. Ribs several, spiraling, forming distinct
conical tubercles. Areoles white. Central spines 4, white,
straight, bristle-like, to 20 mm (0.8 in) long. Radial spines
about 18, white, finely bristle-like, 15-18 mm (0.6-0.7 in)
long. Flowers bright red, to 3 cm (1.2 in) long, 2.5-3 cm (1-
1.2 in) in diameter; pericarpels and floral tubes covered with
wool and bristles. Fruits small. Seeds small, glossy brown,
smooth. Distribution: northern Argentina.
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Parodia nothominuscula Hofacker 1998
Notocactus minusculus Hofacker & Herm 1996

Plants usually solitary, occasionally forming clusters. Stems
flattened globose to globose, dark green to olive green, to 3
cm (1.2 in) high and 4.5 cm (1.8 in) in diameter. Ribs 9-10,
vertical, rounded. Areoles round to oval, dirty white to gray.
Spines dark red to blackish brown, flexible. Central spine
one, to 18 mm (0.7 in) long. Radial spines 8-12, to 10 mm
(0.4 in) long. Flowers bright yellow with greenish yellow
midveins, to 4 cm (1.6 in) long and 4.5 cm (1.8 in) in diam-
eter. Fruits globose, greenish, to 1 cm (0.4 in) long and in di-
ameter. Distribution: west of Santana da Boa Vista, Rio
Grande do Sul, Brazil.

Parodia nothorauschii D. R. Hunt 1997
Notocactus rauschii Vliet 1969, not Parodia rauschii Backeberg ex D.

R. Hunt 1997 (see P. aureicentra)

Notocactus spinibarbis F. Ritter 1979

Plants solitary, globose to short cylindrical, blue-green, to 21
cm (8.3 in) high and 16 cm (6.3 in) in diameter, with dense
wool and spines covering the stem tips. Ribs 20-28, forming
humps with chinlike protrusions. Areoles woolly at first, later
naked. Central spines as many as 4, sometimes difficult to
distinguish from radials, tending to point downward, black
to light rose, to 22 mm (0.9 in) long. Radial spines as many as
15, with a starlike appearance, white to pale rose, to 8 mm
(0.3 in) long. Flowers often closely packed apically, glossy cit-
ron yellow, to 3.5 cm (1.4 in) long and 5 cm (2 in) in diame-
ter; pericarpels and floral tubes covered with dense white and
light brown wool. Fruits elongate, thin walled, green, dehis-
cent, covered with white wool. Seeds bell shaped, black. Dis-
tribution: Uruguay.

Parodia OCampoi Cardenas 1955
Parodia compressa F. Ritter 1962

Parodia punae Cardenas 1970

Parodia gibbulosoides F. H. Brandt 1971
Parodia exquisita F. H. Brandt 1978

Parodia zecheri R. Vasquez 1978
Parodia gibbulosa F. Ritter 1980

Parodia minuta F. Ritter 1980

Parodia elachista F. H. Brandt 1981; P. zecheri subsp. elachista (F. H.

Brandt) F. H. Brandt 1988, notvalidly published

Parodia augustinii Weskamp 1997

Parodia copavilquensis Weskamp 1997

Plants forming cushions to 40 cm (16 in) wide. Stems short
cylindrical, dark green, 3-7 cm (1.2-2.8 in) high, 4-6 cm
(1.6-2.4 in) in diameter. Ribs 17, acute, straight. Areoles gray.
Spines reddish to light brown, becoming gray with age. Cen-

tral spine one, short, 4-5 mm long. Radial spines 8-9, radi-
ating, 4-10 mm (to 0.4 in) long. Flowers golden yellow, to 3
cm (1.2 in) long; pericarpels and floral tubes with whitish
wool and brown hairs. Fruits not known. Distribution: Co-
chabamba, Bolivia.

Parodia Ottonis (Lehmann) N. P. Taylor 1987
Cactus ottonis Lehmann 1827, Echinocactus ottonis (Lehmann) Link &

Otto 1830, Malacocarpus ottonis (Lehmann) Britton & Rose 1922,

Notocactus ottonis (Lehmann) A. Berger 1929

Echinocactus tenuispinus Link & Otto 1827, Notocactus tenuispinus

(Link & Otto) Herter 1955

Echinocactus arechavaletae Spegazzini 1905, Malacocarpus

arechavaletae (Spegazzini) A. Berger 1929, Notocactus arechavale-

tae (Spegazzini) Herter 1943

Echinocactus ottonis var. uruguayus Arechavaleta 1905, Notocactus

uruguayus (Arechavaleta) Herter 1943

Parodia paraguayensis Spegazzini 1923

Notocactus acutus F. Ritter 1979

Notocactus arechavaletae var. horstii F. Ritter 1979, Parodia ottonis

subsp. horstii (F. Ritter) Hofacker 1998

Notocactus grandiensis S. Bergner 1989, notvalidly published

?Notocactus ruoffii N. Gerloff 1993

Plants solitary at first, later forming clumps. Stems globose,
often tapering toward bases, light or dark green or blue-green,
3-15 cm (1.2-5.9 in) in diameter, with white wool apically.
Ribs 6-16, well defined, rounded or acute. Areoles usually few.
Spines hairlike, straight, curved or twisted. Central spines
1-4, brownish, reddish brown or yellowish, 8-40 mm
(0.3-1.6 in) long. Radial spines 4-15, whitish to yellowish to
brownish, 5-30 mm (0.2-1.2 in) long. Flowers usually yellow,
rarely orange-red, 5-6 cm (2-2 A in) long; floral tubes with
brownish wool and bristles. Fruits ovoid to short cylindrical,
thick walled, dehiscent, 0.9-1.2 cm (0.4-0.5 in) in diameter,
often with large numbers of seeds. Seeds bell shaped, glossy

Parodia ottonis subsp. horstii



550 Parodia ottonis

black, strongly tuberculate. Distribution: northeastern Ar-
gentina, southern Paraguay, Uruguay, and southern Brazil.

Parodia ottonis is a widespread and variable species, ac-
counting for the many names it has received. Two subspecies
are recognized. Subspecies ottonis has stems rarely exceed-
ing 6 cm (2.4 in) in diameter, only 10 ribs, and 3-4 central
spines; it occurs widely in southern Brazil, Uruguay, and Ar-
gentina. Subspecies horstii has stems often to 15 cm (5.9 in)
in diameter, 12-16 ribs, and 1-4 central spines; it occurs in
Rio Grande do Sul, Brazil.

Parodia oxycostata (Buining & Brederoo) Hofacker 1998
Notocactus oxycostatus Buining & Brederoo 1973

Notocactus campestrensis F. Ritter 1979

Notocactus glaucinus F. Ritter 1979

1998

Notocactus harmonianus F. Ritter 1979

Notocactus securituberculatus F. Ritter 1979

Notocactus securituberculatus var. miniatispinus F. Ritter 1979,

N. miniatispinus (F. Ritter) Havlicek 1989

Notocactus ibicuiensis Prestle 1985

Notocactus incomptus N. Gerloff 1990

Notocactus eurypleurus Prestle 1992, notvalidly published

Plants solitary, only rarely offsetting into small clusters, flat-
tened globose to globose, gray-green, to 9 cm (3.5 in) high
and in diameter. Ribs 6-12, acute, with chinlike protrusions
between the areoles. Areoles round, white at first, later gray,
then naked. Spines reddish brown to bright yellow, becom-
ing lighter with age, flattened, twisted. Central spine one, us-
ually pointing downward, to 20 mm (0.8 in) long. Radial
spines usually only 2, one pointing downward, 16—25 mm
(0.6-1 in) long, sometimes with as many as 8 additional

Parodia
penicillata

small spines to 6 mm (0.2 in) long. Flowers bell shaped to
sometimes urn shaped, yellow, to 1 cm (0.4 in) long and 4.5
cm (1.8 in) in diameter; pericarpels and floral tubes with
scales, white wool, and reddish brown bristles in clusters.
Fruits with yellowish gray wool and reddish brown bristles,
2.5-2.7 cm (1-1.1 in) long. Seeds helmet shaped, shiny black.
Distribution: Rio Grande do Sul, Brazil.

Two subspecies of Parodia oxycostata are recognized. Sub-
species oxycostata has 6-7 ribs and reddish brown spines; it
occurs east of Sao Gabriel. Subspecies gracilis has 9-12 ribs
and bright yellow spines; it occurs near Santiago.

Parodia penicillata Fechser & Steeg 1960

Plants usually solitary, globose at first, later cylindrical, green,
to 70 cm (28 in) high and 12 cm (4.7 in) in diameter. Ribs
about 17, spirally arranged, distinctly tuberculate. Areoles
very woolly. Central spine one, barely distinguishable from
the radials, 2.5-5 cm (1-2 in) long. Radial spines about 40,
thin, yellowish, flattened against the stem surface, variable
in length. Flowers orange-yellow to red, to 5 cm (2 in) long
and 4 cm (1.6 in) in diameter. Fruits not known. Seeds glossy
dark brown. Distribution: northern Argentina.

Parodia permutata (F. Ritter) Hofacker 1998
Notocactus permutatus F. Ritter 1979

Plants usually solitary. Stems globose, dark green, to 5 cm (2
in) in diameter, with depressed stem tips. Ribs about 19,
straight, forming round tubercles. Areoles round, white, in
grooves. Spines pale brown to yellowish, needle-like. Cen-
tral spine one, straight to twisted, 5-30 mm (0.2-1.2 in) long.
Radial spines 10-12, straight, 4-18 mm (to 0.7 in) long.
Flowers sulfur yellow, without scent, 4.5-5.5 cm (1.8-2.2 in)
long. Fruits to 2 cm (0.8 in) long. Seeds purse shaped, black,
to 1 mm long. Distribution: San Gabriel, Rio Grande do Sul,
Brazil.

Parodia procera, photograph by Jean-Marie Solichon

Notocactus glaucinus var, gracliis F.Ritter 1979. N. gracilis W. Gemm-
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Parodia procera F. Ritter 1964
Parodia gracilis F. Ritter 1964
Parodia pseudoprocera F. H. Brandt 1970
Parod/a andreae F. H. Brandt 1972
Parodia challamarcana F. H. Brandt 1972
Parodia andreaeoides F. H. Brandt 1974
Parodia lychnosa F. H. Brandt 1975
Parodia echinopsoides F. H. Brandt 1976
Parodia prestoensis F. H. Brandt 1976
Parodia riograndensis F. H. Brandt 1976
Parodia separata F. H. Brandt 1976
Parodia subtilihamata F. Ritter 1980
Parodia tredecimcostata F. Ritter 1980
Parodia perplexa F. H. Brandt 1981
Parodia pseudopmcera subsp. aurantiaciflora F. H. Brandt 1988, not

validly published

Plants usually solitary, sometimes forming clumps. Stems
globose to short cylindrical, to 50 cm (20 in) high, 3-5 cm
(1.2-2 in) in diameter, with white woolly tips. Ribs 10-13.
Central spines 4, forming a cross, lower one sometimes
hooked, brownish, 15-20 mm (0.6-0.8 in) long. Radial
spines 7-9, hairlike, white with dark tips, 7-15 mm (0.3-0.6
in) long. Flowers lemon yellow, to 3 cm (1.2 in) long; peri-
carpels and floral tubes with white hairs below, brown hairs
and bristles above. Fruits with long white wool, 5-8 mm
(0.2-0.3 in) long. Seeds dull black. Distribution: Chuqui-
saca, Bolivia.

Parodia rechensis (Burning) F. H. Brandt 1982
Notocactus rechensis Buining 1968, Brasiliparodia rechensis (Buin-

ing) F. Ritter 1979

Plants commonly branching basally to form clumps. Stems
globose to short cylindrical, green, to 7 cm (2.8 in) high,
3.5-5 cm (1.4-2 in) in diameter, the tips covered by spines.
Ribs about 18, usually vertical. Areoles with white wool, later
naked. Central spines 3-4, one upright, others directed lat-
erally, dark yellow. Radial spines usually 4-6, radiating, white
to yellowish, 6-7 mm (0.2-0.3 in) long, sometimes with ad-
ditional spines and spinelets. Flowers yellow, to 3 cm (1.2 in)
long, 3-3.5 cm (1.2-1.4 in) in diameter; pericarpels and flo-
ral tubes with red scales, white wool, and white bristles. Fruits
round, red, 6-7 mm (0.2-0.3 in) in diameter. Seeds cap
shaped. Distribution: Rio Grande do Sul, Brazil.

Parodia ritteri Buining 1959
Parodia splendens Cardenas 1961
Parodia camargensis Buining & F. Ritter 1962
Parodia camargensis var. camblayana F. Ritter 1962, P. camblayana

(F. Ritter) F. H. Brandt 1982, not validly published
Parodia camargensis var. castanea F. Ritter 1962, P. castanea (F. Rit-

ter) F. Ritter 1980

Parodia cintiensis F. Ritter 1962
Parodia fulvispina F. Ritter 1962
Parodia carrerana Cardenas 1963
Parodia roseoalba F. Ritter 1964
Parod/a rubida F. Ritter 1964
Parodia rostrum-sperma F. H. Brandt 1973
Parodia agasta F. H. Brandt 1976
Parodia aglaisma F. H. Brandt 1976
Parodia belliata F. H. Brandt 1981
Parodia tojoensis F. H. Brandt 1985

Plants solitary, globose at first, becoming cylindrical, green,
to 50 cm (20 in) high, 8-10 cm (3.1-3.9 in) in diameter. Ribs
15-21, tuberculate at first, later less so. Areoles brownish to
whitish. Central spine one at first, later 4, not readily distin-
guishable from the radials, rose to whitish. Radial spines
10-14, more or less erect, rose to whitish, 15-40 mm (0.6-
1.6 in) long. Flowers blood-red to brownish red, 2.5-3.5 cm
(1-1.4 in) long; pericarpels with white wool. Fruits red with
white wool. Seeds black. Distribution: Bolivia.

Parodia rudibuenekeri (W. R. Abraham) Hofacker & P. J.
Braun 1998

Notocactus rudibuenekeri W. R. Abraham 1988
Notocactus glomeratus N. Gerloff 1991, Parodia rudibuenekeri subsp.

glomerata (N. Gerloff) Hofacker 1998

Plants solitary to clustering. Stems globose to short cylindri-
cal, dark green to blue-green to gray-green, to 20 cm (7.9 in)
high and 5 cm (2 in) in diameter. Ribs 20-30, rounded, to 5
mm high. Areoles round, white. Spines white, flexible, not
sharp. Central spines 4, to 35 mm (1.4 in) long. Radial spines
25-30,15-20 mm (0.6-0.8 in) long. Flowers bright yellow,
2.5-3 cm (1-1.2 in) long, 3-3.5 cm (1.2-1.4 in) in diameter.
Fruits globose, hairy. Seeds helmet shaped, brown, tubercu-
late, 0.7 mm long, 0.5 mm in diameter. Distribution: Rio
Grande do Sul, Brazil.

Two subspecies of Parodia rudibuenekeri are recognized.
Subspecies rudibuenekeri stems are usually solitary, dark
green to blue-green, with 25-30 ribs, and it has about 25 ra-
dial spines; it occurs near Sao Gabriel. Subspecies glomerata
stems tend to form clusters, are dark green to gray-green,
with 20-26 ribs, and it has 25-30 radial spines; it occurs be-
tween Minas do Camaqua and Santana da Boa Vista.

Parodia rutilans (Daniker & Krainz) N. P. Taylor 1987
Notocactus rutilans Daniker & Krainz 1948
Notocactus veenianus Vliet 1974, Parodia rutilans subsp. veeniana

(Vliet) Hofacker 1998
Notocactus roseifloms H. Schlosser & Brederoo 1978

Plants usually solitary, globose to short cylindrical, dull to
bright green, to 5 cm (2 in) high. Ribs 18-24, spiraling, with
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small chinlike humps. Areoles densely white woolly, later less
so. Central spines 1-2, light reddish brown, straight or point-
ing slightly downward, lower one stoutest, to 7 mm (0.3 in)
long. Radial spines 14-16, diverging, white to yellowish or
gray, with darker tips, to 5 mm long. Flowers rose to carmine
red, yellowish white below, 3-4 cm (1.2-1.6 in) long, to 6 cm
(2.4 in) in diameter; pericarpels and floral tubes with white
wool and reddish brown bristles. Fruits to 1.5 cm (0.6 in)
long. Distribution: Uruguay.

Two subspecies of Parodia rutilans are recognized. Sub-
species rutilans is usually dull green in color and has 2 central
spines; it occurs in the Sierra Largo. Subspecies veeniana is
bright green and has 1 central spine; it occurs in Tacuarembo.

Parodia saint-pieana Backeberg 1957

Plants freely dividing to form clusters. Stems flattened glo-
bose to globose, to 6 cm (2.4 in) in diameter. Ribs about 22,
spirally arranged, divided into distinct conical tubercles. Are-
oles yellowish white. Central spines not distinguishable from
radials. Radial spines about 17, straight, yellow or pale brown,
to 3 mm long. Flowers bright yellow, to 2.5 cm (1 in) long
and in diameter. Fruits subspherical. Distribution: northern
Argentina.

Parodia schumanniana (Nicolai) F. H. Brandt 1982
Echinocactus schumannianus Nicolai 1893, Malacocarpus schuman-

nianus (Nicolai) Britton & Rose 1922, Notocactus schumannianus

(Nicolai) A. Berger 1929, Eriocactus schumannianus (Nicolai)

Backeberg 1941

Echinocactus grossei K. Schumann 1899, Malacocarpus grossei

(K. Schumann) Britton & Rose 1922, Notocactus grossei (K. Schu-

mann) A. Berger 1929, Eriocactus grossei (K. Schumann) Backe-

berg 1942, Parodia grossei (K. Schumann) F. H. Brandt 1982

Eriocactus claviceps F. Ritter 1966, Notocactus claviceps (F. Ritter)

Krainz 1967, Parodia claviceps (F. Ritter) F. H. Brandt 1982, P. schu-

manniana subsp. claviceps (F. Ritter) Hofacker 1998

Eriocactus ampliocostatus F. Ritter 1979, Notocactus ampliocostatus

(F. Ritter) S. Theunissen 1981, Parodia ampliocostata (F. Ritter) F. H.

Brandt 1982

Plants usually solitary, globose, becoming cylindrical with
age, green, to 1.8 m (5.9 ft) high and 30 cm (12 in) in diam-
eter. Ribs 21-48, well defined, straight, acute. Areoles very
woolly apically, later less so. Spines bristle-like, straight to
slightly curved, golden yellow to brown or red, later gray.
Central spines 1-3, sometimes absent, 10-30 mm (0.4-1.2
in) long. Radial spines usually 4, in two pairs, 7-50 mm (0.3-
2 in) long. Flowers lemon yellow to golden yellow, 4-4.5 cm
(1.6-1.8 in) long, 4.5-6.5 cm (1.8-2.6 in) in diameter; peri-
carpels and floral tubes densely covered with wool and bris-
tles. Fruits globose to ovoid, brownish, with dense wool and

bristles, dry at maturity, to 1.5 cm (0.6 in) in diameter. Seeds
bell shaped, shiny reddish brown, nearly smooth. Distribu-
tion: Brazil, southern Paraguay, and northeastern Argentina.

Two subspecies of Parodia schumanniana are recognized.
Subspecies schumanniana is as much as 1.8 m (5.9 ft) in
height, has areoles 7-15 mm (0.3-0.6 in) apart, and 0-1 cen-
tral spine, it occurs in Paraguay and northeastern Argentina.
Subspecies claviceps does not exceed 50 cm (20 in) in height,
has areoles only 3-4 mm apart, and 1-3 central spines; it oc-
curs in Rio Grande do Sul, Brazil.

Parodia schwebsiana (Werdermann) Backeberg 1935
Echinocactus schwebsianus Werdermann 1930

Parodia schwebsiana var. applanata G. Hoffmann & Backeberg 1959,

P. applanata (G. Hoffmann & Backeberg) F. H. Brandt. 1984

Parodia salmonea F. H. Brandt 1973

Parodia minima F. H. Brandt 1976

Parodia minima Rausch 1985, illegitimate name

Plants usually solitary, depressed globose to globose to short
cylindrical, densely woolly apically, green, 2-12 cm (0.8-4.7
in) high, to 8 cm (3.1 in) in diameter. Ribs 13-20, low, straight,
weakly tuberculate. Areoles very woolly, later less so. Central
spines 1-4, hooked, lower one directed downward, reddish
to pale brown, 10-20 mm (0.4-0.8 in) long. Radial spines
5-10, reddish or yellow, becoming gray with age, 5—12 mm
(0.2-0.5 in) long. Flowers brilliant blood-red, 2-3 cm (0.8-
1.2 in) long, 2-2.5 cm (0.8-1 in) in diameter; floral tubes con-
stricted above pericarpels, woolly, with bristles only above.
Fruits globose, 3-4 mm in diameter. Seeds with a caruncle,
glossy black, tuberculate, small. Distribution: Bolivia.

Parodia scopa (Sprengel) N. P. Taylor 1987
SILVER BALL CACTUS
Cactus scopa Sprengel 1825, Malacocarpus scopa (Sprengel) Britton

& Rose 1922, Notocactus scopa (Sprengel) A. Berger 1929

Parodia schumanniana subsp. schumanniana
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Notocactus succineus F. Ritter 1970, Parod/a succinea (F. Ritter) N. P.

Taylor 1987, P. scopa subsp.succinea (F. Ritter) Hofacker & P. J.

Braun 1998

Notocactus neobuenekeri F. Ritter 1979, Parodia scopa subsp.

neobuenekeri (P. Ritter) Hofacker & P. J. Braun 1998

Notocactus soldtianus Vliet 1979

Notocactus scopa var. marchesii W. R. Abraham 1989, Parodia scopa

subsp. marchesii (W. R. Abraham) Hofacker 1998

Plants solitary or forming clumps. Stems globose to cylindri-
cal, dark green, depressed apically, 5-50 cm (2-20 in) high,
6-10 cm (2.4-3.9 in) in diameter, hidden by dense spines.
Ribs 18-40, low, finely tuberculate. Areoles white woolly.
Central spines 2-12, needle-like, strong, brown to red to
white, 6-12 mm (0.2-0.5 in) long. Radial spines 15-40 or
more, fine, bristle-like, glassy white or yellowish, 5-7 mm
(0.2-0.3 in) long. Flowers often in apical clusters, forming
rings, bright yellow, 2-4 cm (0.8-1.6 in) long, 3.5-4.5 cm
(1.4-1.8 in) in diameter; pericarpels with wool and bristles.
Fruits globose, dehiscent, to 7 mm (0.3 in) in diameter, with
numerous seeds. Seeds dull black, tuberculate. Distribution:
Rio Grande do Sul, Brazil, and Paraguay and Uruguay.

Four subspecies of Parodia scopa are recognized. Subspe-
cies scopa has stems with 30-40 ribs, about 4 central spines,
and 40 or more radials; it occurs in southern Brazil and
Paraguay. Subspecies marchesii has stems with 19-28 ribs,
2-4 central spines, and about 40 radials; it occurs in Treintay
Tres, Uruguay. Subspecies neobuenekeri has stems with 18-21
ribs, 6-12 strong central spines, and 30-40 radials; it occurs
near Camaqua, Rio Grande do Sul, Brazil. Subspecies succinea
has stems with 18-24 ribs, 8-12 central spines, and 15-30 ra-
dials; it occurs near Sao Gabriel, Rio Grande do Sul, Brazil.

Parodia sellowii (Link & Otto) D. R. Hunt 1997
Echinocactus sellowii Link & Otto 1827, Malacocarpus sellowii (Link &

Otto) Britton & Rose 1922, Wigginsia sellowii (Link & Otto) F. Ritter

1979, Notocactus sellowii (Link & Otto) S. Theunissen 1981

Echinocactus tephracanthus Link & Otto 1827, Malacocarpus tephra-

canthus (Link & Otto) Britton & Rose 1922, Wigginsia tephracantha

(Link & Otto) D. M. Porter 1964, Notocactus tephracanthus (Link &

Otto) Krainz 1966
Echinocactus corynodes Otto ex Pfeiffer 1837, Malacocarpus coryn-

odes (Otto ex Pfeiffer) Salm-Dyck 1850, Wigginsia corynodes (Otto

ex Pfeiffer) D. M. Porter 1964, Notocactus corynodes (Otto ex Pfeif-

fer) Krainz 1966
Echinocactus sessiliflorus W. J. Hooker 1837, Malacocarpus sessil-

iflorus (W. J. Hooker) Britton & Rose 1922, Wigginsia sessiliflora

(W. J. Hooker) D. M. Porter 1964, Notocactus sessiliflorus (W. J.

Hooker) Krainz 1966

Echinocactus courantii Lemaire 1838, Malacocarpus courantii
(Lemaire) Salm-Dyck 1850, Wigginisia courantii (Lemaire) F. Ritter
1979, Notocactus courantii (Lemaire) S. Theunissen 1981

Echinocactus fricii Arechavaleta 1905, Malacocarpus fricii
(Arechavaleta) Britton & Rose 1922, Wigginsia fricii (Arechavaleta)

D. M. Porter 1964, Notocactus fricii (Arechavaleta) Krainz 1966

Echinocactus leucocarpus Arechavaleta 1905, Malacocarpus leuco-

carpus (Arechavaleta) Britton & Rose 1922, Wigginsia leucocarpa

(Arechavaleta) D. M. Porter 1964, Notocactus leucocarpus

(Arechavaleta) G. Schafer 1980
Echinocactus sellowii var. macracanthus Arechavaleta 1905, Malaco-

carpus macracanthus (Arechavaleta) Britton & Rose 1922, Wiggin-
sia macracantha (Arechavaleta) D. M. Porter 1964, Notocactus

macracanthus (Arechavaleta) G. Schafer 1980
Echinocactus sellowii var. macrogonus Arechavaleta 1905, Malacocar-

pus macrogonus (Arechavaleta) Britton & Rose 1922, Wigginsia
macrogona (Arechavaleta) D. M. Porter 1964, Notocactus macro-

gonus (Arechavaleta) G. Schafer 1980

Parodia schwebsiana Parodia scopa subsp. marchesii
Parodia sellowii, photograph by Jean-Marie
Solichon
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Echinocactus pauciareolatus Arechavaleta 1905, Malacocarpus pau-
ciareolatus (Arechavaleta) A. Berger 1929, Notocactus pauciareola-
tus (Arechavaleta) Krainz 1966

Echinocactus vorwerkianus Werdermann 1931, Malacocarpus vorw-
erkianus (Werdermann) Backeberg 1935, Wigginsia vorwerkiana
(Werdermann) D. M. Porter 1964, Notocactus vorwerkianus (Wer-
dermann) Krainz 1966

Malacocarpus stegmannii Backeberg 1959, Wigginsia stegmannii
(Backeberg) D. M. Porter 1964, Notocactus stegmannii (Backeberg)
Krainz 1966

Parodia paucicostata F. H. Brandt ex Weskamp 1974, not validly pub-
lished

Wigginsia rubricostata Fric ex Fleischer & Schutz 1975, Notocactus
rubricostatus (Fric ex Fleischer & Schutz) G. Schafer 1980

Plants usually solitary. Stems globose to short cylindrical,
sometimes depressed apically, woolly apically, light to dark
green, to 20 cm (7.9 in) high and 15 cm (5.9 in) in diameter.
Ribs 17-22, acute, high. Areoles 1.5-2 cm (0.6-0.8 in) apart.
Central spine usually one, sometimes absent. Radial spines
4-12, awl shaped, straight or curved backward, yellowish, to
20 mm (0.8 in) long. Flowers yellow, 4-5 cm (1.6-2 in) long
and in diameter. Fruits fleshy, reddish to purple, to 1 cm (0.4
in) long. Seeds helmet shaped, black, tuberculate, to 1 mm
long. Distribution: Brazil, Uruguay, and Argentina.

Parodia Stockingeri (Prestle) Hofacker & P. J. Braun 1998
Notocactus stockingeri Prestle 1985

Plants solitary at first, later forming clusters. Stems globose
to short cylindrical, 7-9 cm (2.8-3.5 in) high, to 4 cm (1.6
in) in diameter. Ribs 12-14, vertical. Areoles round, grayish.
Central spines 4, to 15 mm (0.6 in) long, one longer than the
others. Radial spines 14,8-10 mm (0.3-0.4 in) long. Flowers
short ninnelform, shiny golden yellow, 3.5-4 cm (1.4-1.6 in)
long, 4-4.5 cm (1.6-1.8 in) in diameter. Fruits globose,
greenish to reddish, to 7 mm (0.3 in) long and in diameter.
Seeds helmet shaped, black, slightly tuberculate. Distribu-
tion: near Sao Borja, Rio Grande do Sul, Brazil.

Parodid Stuemeri (Werdermann) Backeberg 1935
Echinocactus stuemeri Werdermann 1931
Parodia rubricentra Backeberg 1935
Parodia gutekunstiana Backeberg 1959
Parodia rubrispina U. Kohler 1967, not validly published

Plants usually solitary, occasionally forming small clumps.
Stems globose to short cylindrical, dull green with whitish
or brownish felt apically, to 20 cm (7.9 in) high and 15 cm
(5.9 in) in diameter. Ribs 20 or more, flattened, divided into
conical tubercles. Central spines usually 4, stiff, needle-like,
brownish to violet-gray to black, becoming gray with age, to

25 mm (1 in) long. Radial spines about 25, fine, needle-like,
whitish, interlacing, to 20 mm (0.8 in) long. Flowers yellow-
ish orange or reddish, to 4 cm (1.6 in) long; pericarpels and
floral tubes with white wool. Fruits not known. Distribution:
northern Argentina.

Parodia subterranea F. Ritter 1964
Parodia culpinensis F. H. Brandt 1973
Parodia zaletaewana F. H. Brandt 1973
Parodia pseudosubterranea F. H. Brandt 1979
Parodia occulta F. Ritter 1980
Parodia miranda F. H. Brandt 1981
Parodia nigresca F. H. Brandt 1981
Parodia salitrensis F. H. Brandt 1981

Plants usually solitary, flattened globose, dark green to olive
green with white wool apically, to 6 cm (2.4 in) in diameter.
Ribs 11-13, forming distinct conical tubercles. Areoles white
woolly at first, later naked. Central spine one, sometimes as
many as 4, stout, more or less erect, hooked, black, 7-14 mm
(0.3—0.6 in) long. Radial spines about 10, radiating, flattened
against the stem surface, mostly whitish or yellowish, but
some blackish, 5-8 mm (0.2-0.3 in) long. Flowers purple,
to 3 cm (1.2 in) long; pericarpels and floral tubes with white
to brown hairs, with black bristles above. Fruits red or green
with white hairs. Seeds purse shaped, black. Distribution:
Cinti, Chuquisaca, Bolivia.

Parodia tabularis (Cels ex Rumpler) D. R. Hunt 1997
Echinocactus concinnus var. tabularis Cels ex Rumpler 1886, Malaco-

carpus tabularis (Cels ex Rumpler) Britton & Rose 1922, Notocactus
tabu/an's(Cel sex Rumpler)A. Berger ex A. W. Hill 1933

Notocactus bommeljei VIiet 1968, Parodia tabularis subsp. bommel-
jei (Vliet) Hofacker 1998

Notocactus brederooianus Prestle 1985

Parodia stuemeri
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Plants solitary, globose to short cylindrical, glaucous blue-
green, often flattened apically, to 8 cm (3.1 in) in diameter.
Ribs 16-23, low, obtuse. Central spines 3-4, forming a cross,
curving slightly, white with brown tips, to 12 mm (0.5 in)
long. Radial spines 12-18, needle-like, spreading, whitish, to
10 mm (0.4 in) long. Flowers yellow, to 6 cm (2.4 in) long;
pericarpels and floral tubes with white wool and long brown
bristles. Fruits oval, yellowish green, to 1.2 cm (0.5 in) long
and 0.7 cm (0.3 in) in diameter. Seeds cap shaped, black, tu-
berculate, to 1 mm long. Distribution: Brazil and Uruguay.

Two subspecies of Parodia tabularis are recognized. Sub-
species tabularis has 16-18 radial spines and 4 centrals; it oc-
curs in Brazil and Uruguay. Subspecies bommeljei has about
12 radial spines and 3-4 centrals; it occurs only in Rio Gran-
de do Sul, Brazil.

Parodia taratensis Cardenas 1964
Parodia bilbaoensis Cardenas 1966
Parodia caineana F. H. Brandt 1985
Parodia krahnii Weskamp 1989

Plants usually solitary, globose, light green, to 3 cm (1.2 in)
high, 4-5 cm (1.6-2 in) in diameter, with some white wool
apically. Ribs about 13, slightly spiraling. Areoles prominent,
gray. Central spines 4, arranged in a cross, hooked, needle-
like, whitish with dark tips, 15-25 mm (0.6-1 in) long. Ra-
dial spines about 17, spreading, very thin, needle-like, white,
3-15 mm (to 0.6 in) long. Flowers golden yellow, to 3 cm (1.2
in) long and 1.5 cm (0.6 in) in diameter; pericarpels and flo-
ral tubes with pink scales, white wool, and long brown bris-
tles. Fruits not known. Distribution: Cochabamba, Bolivia.

Parodia tenuicylindrica (E Ritter) D. R. Hunt 1997
Notocactus tenuicylindhcus F. Ritter 1970
Notocactus minimus Fric & Kreuzinger ex Buining 1940, an older name

but there already is a Parodia minima

Plants solitary, cylindrical, green to blue-green, 4-8 cm (1.6-
3.1 in) high, 2-3 cm (0.8-1.2 in) in diameter. Ribs 13-21,
notched, tuberculate. Areoles on top of the tubercles, with
white wool. Spines straight, stout, sharp, needle-like. Cen-
tral spines 2-4, brownish red, 3-6 mm (to 0.2 in) long. Ra-
dial spines 10-15, pale yellow, 3-4 mm long. Flowers clear
lemon yellow, to 4.2 cm (1.7 in) long; pericarpels and floral
tubes nearly covered with white wool and yellow bristles.
Fruits greenish yellow. Seeds oblong, black, with small tu-
bercles. Distribution: Rio Grande do Sul, Brazil.

Parodia tilcarensis (Werdermann & Backeberg) Backeberg
1935

Echinocactus stuemerivar. tilcarensis Werdermann & Backeberg 1931

Parodia carminata Backeberg 1935
Parodia schuetziana Jajo 1947
Parodia jujuyana Fric ex Subik 1960
Parodia pseudostuemeri Backeberg 1963
Parodia setosa Backeberg 1963, not validly published
Parodia gokrauseana Heinrich 1967
Parodia friciana F. H. Brandt 1973
Parodia scoparia F. Ritter 1980
Parodia tumbayana Weskamp 1992

Plants usually solitary, globose to cylindrical, dull leaf green
with dense white wool apically, to 15 cm (5.9 in) high and in
diameter. Ribs about 20, slightly tuberculate. Areoles white.
Central spines 4, straight to slightly curved, thick below,
brownish to dark brown, to 25 mm (1 in) long. Radial spines
9-15, fine, whitish but darker basally. Flowers bell shaped to
funnelform, bronze-red to blood-red, to 3 cm (1.2 in) long
and in diameter. Fruits greenish yellow. Seeds fairly large,
black. Distribution: northern Argentina.

Parodia tuberculata Cardenas 1951
Parodia tarabucina Cardenas 1961
Parodia otuyensis F. Ritter 1962
Parodia yamparaezi Cardenas 1964
Parodia backebergiana F. H. Brandt 1969
Parodia ignorata F. H. Brandt 1972
Parodia krasuckana F. H. Brandt 1972
Parodia firmissima F. H. Brandt 1974
Parodia idiosa F. H. Brandt 1976
Parodia quechua F. H. Brandt 1977
Parodia stereospina F. H. Brandt 1977
Parodia multicostata F. Ritter & Jelinek 1980
Parodia sotomayorensis F. Ritter 1980
Parodia candidata F. H. Brandt 1982
Parodia sucrensis F. H. Brandt 1983

Plants solitary, globose, gray-green, depressed and with white
wool apically, 4-5 cm (1.6-2 in) high, 5-7 cm (2-2.8 in) in
diameter. Ribs about 13, spiraling, forming large round tu-
bercles. Areoles gray. Central spines 4, one turned downward
and slightly hooked, gray, 13-18 mm (0.5-0.7 in) long. Ra-
dial spines 10-11, needle-like, spreading, flattened against
the stem surface, gray, 7-10 mm (0.3-0.4 in) long. Flowers
short bell shaped, red-orange, to 1.8 cm (0.7 in) long; peri-
carpels and floral tubes with dense white hairs and scales.
Fruits globose, purple, naked, to 6 mm (0.2 in) in diameter.
Seeds dull, black, finely tuberculate. Distribution: Bolivia.

Parodia turbinata (Arechavaleta) Hofacker 1998
Echinocactus sellowii var. turbinatus Arechavaleta 1905, Malacocar-

pus turbinatus (Arechavaleta) Herter 1943, Wigginsia turbinata
(Arechavaleta) D. M. Porter 1964, Notocactus turbinatus
(Arechavaleta) Krainz 1966
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Wigginsia schaeferiana W. R. Abraham & J. Theunissen 1988, Notocac-
tus schaeferianus (W. R.Abraham & J. Theunissen) Havlicek 1988

Notocactus calvescens N. Gerloff & A. D. Nilson 1994

Plants usually solitary. Stems flattened globose to depressed
globose, dark green, to 15 cm (5.9 in) in diameter. Taproots
large. Ribs 12-20, sometimes more, low, rounded. Central
spine 0—1. Radial spines 5—10, straight. Flowers opening
widely, yellow, to 3 cm (1.2 in) in diameter. Fruits small, pur-
ple. Distribution: Uruguay.

Parodia turecekiana R. Kiesling 1995

Plants solitary. Stems globose, often depressed globose, dark
purple-green, apically spineless, 3-5 cm (1.2-2 in) high, 5-15
cm (2-5.9 in) in diameter. Ribs 12-13, strongly toothed. Are-
oles few, in rib notches, 1-1.3 cm (0.4-0.5 in) apart. Spines
whitish or yellowish, with reddish bases. Central spines 1—2,
often absent in young plants, unequal, flattened, often
twisted, upper one directed upward, other downward, 10-40
mm (0.4-1.6 in) long. Radial spines 6-9, flattened against
the stem surface, unequal, 10-30 mm (0.4-1.2 in) long. Flow-
ers yellow, 3-4 cm (1.2-1.6 in) long, to 4.5 cm (1.8 in) in di-
ameter. Fruits globose, dry, covered by whitish wool, 1.4—1.6
cm (0.6 in) long and in diameter. Seeds short bell shaped, dull
dark brown, tuberculate, 1.2 mm long, 1.5 mm in diameter.
Distribution: western Uruguay, and Corrientes and Entre
Rios, Argentina.

Parodia
warasii

Parodia warasii (F. Ritter) F. H. Brandt 1982
Eriocactus warasii F. Ritter 1973, Notocactus warasii (F. Ritter) T. Hewitt

& Donald 1975

Plants often branching basally to form clumps. Stems short
cylindrical, dark grass green, to 50 cm (20 in) high, 13-15
cm (5.1-5.9 in) in diameter. Ribs 15-16, straight, nearly tri-
angular in cross section, slightly humped. Areoles white.
Spines 15-20, not easily distinguishable as centrals and radi-
als, needle-like, yellowish brown to brown, flexible, soft,
10-40 mm (0.4-1.6 in) long. Flowers yellow, 5-6 cm (2-2.4
in) in diameter; pericarpels and floral tubes with white wool
and bristles. Fruits not known. Seeds purse shaped, black.
Distribution: Rio Grande do Sul, Brazil.

Parodia werdermanniana (Herter) N. P. Taylor 1987
Notocactus werdermannianus Herter 1942
Notocactus vanvlietii Rausch 1970
Notocactus ferrugineus H. Schlosser 1982
?Notocactus memoralis Prestle 1988

Plants usually solitary, club shaped, yellow-green, slightly de-
pressed apically, to 13 cm (5.1 in) high and 10 cm (3.9 in) in
diameter. Ribs about 40, straight, low, with many fairly large
chinlike humps. Central spines 4, lowermost one longest,
blunt, needle-like, yellowish, inclined outward, to 15 mm
(0.6 in) long. Radial spines about 16, yellowish white, more
or less erect, to 5 mm long. Flowers sulfur yellow, to 6 cm
(2.4 in) long and 7 cm (2.8 in) in diameter. Fruits not known.
Distribution: Uruguay.

Parodia werneri Hofacker 1998
Notocactus uebelmannianus Buining 1968, not Parodia uebelmanni-

ana F. Ritter 1980 (see P. microsperma)
Notocactus arachnites F. Ritter 1970
Notocactus uebelmannianus var. pleiocephalus N. Gerloff & Konigs

1992, Parodia werneri subsp.pleiocephala (N. Gerloff & Konigs)
Hofacker 1998

Plants usually solitary, sometimes branching basally to form
small clumps. Stems flattened globose, shiny dark green, to
12 cm (4.7 in) high and 17 cm (6.7 in) in diameter. Ribs 12-
16, wide, round, strongly humped and somewhat chinlike.
Areoles large, white, each with a groove below. Central spines
absent. Radial spines about 6, flattened against the stem
body, one pointing downward, unequal, white to whitish
gray, 10—30 mm (0.4—1.2 in) long. Flowers short funnelform,
shiny wine red of various tones, 3.5-4.5 cm (1.4-1.8 in) long,
4.5-5 cm (1.8-2 in) in diameter; pericarpels and floral tubes
with whitish to brownish wool and brown bristles. Fruits red,
hairy and bristly at first, later less so, to 1.5 cm (0.6 in) in di-



ameter. Seeds caplike, small, black. Distribution: Rio Grande
do Sul, Brazil.

Two subspecies of Parodia werneri are recognized. Sub-
species werneri is usually solitary, and subspecies pleio-
cephala tends to grow in clusters.

Pediocactus
Some of the most intriguing globose cacti of the United States
are those included in the genus Pediocactus. I have had the
great fortune to study most of the species in the field and lab-
oratory, and I continue to be fascinated by their nature and
distribution. The first species was discovered in the nine-
teenth century, but the others have been added relatively re-
cently to the list of American cacti. Nathaniel Britton and Jos-
eph Rose described Pediocactus (type, Echinocactus simpsonii
= P. simpsonii) in 1913 for the single species. The name Pedi-
ocactus is derived from the Greek pedion, plains, referring to
the Great Plains. Several small, globose cacti of the United
States had been described and placed in other genera, but im-
portant studies by Lyman Benson (1961-1962) and the team
of Ken Heil, Barry Armstrong, and David Schleser (1981)
have greatly added to our knowledge of this group. More re-
cent publications by Fritz Hochstatter (1989, 1995), a cac-
tophile, in my opinion has unfortunately led to confusion
rather than clarification of the group despite his extensive
fieldwork. Though Pediocactus is logically placed in the tribe
Cacteae near Sclerocactus and Echinocactus, J. Mark Porter
(1999) believes that Pediocactus and Sclerocactus are not
closely related. Additional research is necessary. The eight spe-
cies of Pediocactus flower during the day in spring and early
summer. Populations have been affected by illegal collecting.

Pediocactus Britton & Rose 1913

Utahia Britton & Rose 1922

Navajoa Croizat 1943

Pilocanthus B. W. Benson & Backeberg 1957

Puebloa Doweld 1999

Subfamily Cactoideae, tribe Cacteae. Plants dwarf, low growing,
solitary or clustered, to 20 cm (7.9 in) high. Stems cylindrical to glo-
bose and depressed globose, green to glaucous, tuberculate, 0.7-20
cm (0.3-7.9 in) long, 1-15 cm (0.4-5.9 in) in diameter. Ribs absent.
Tubercles 2-12 mm (to 0.5 in) long, 2-11 mm (to 0.4 in) in diameter.
Areoles 1-6 mm (to 0.2 in) in diameter, typically 1-6 mm (to 0.2 in)
apart, rarely as much as 12 mm (0.5 in) apart. Spines usually ob-
scuring the stems, variable in number, color, and direction. Central
spines 0-10, pale gray or white, spreading, straight or curved, nee-
dle-like, bristly, or corky, 5-32 mm (0.2-1.3 in) long. Radial spines
3-35, reddish to whitish, spreading, straight or curved, in some spe-
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cies pectinate, 1-21 mm (to 0.8 in) long. Flowers borne at the stem
tips, bell shaped, varying from yellow to magenta to white, 10-25 mm
(0.4-1 in) in diameter; pericarpels and short floral tubes naked or
nearly so. Fruits cylindrical to globose, greenish, becoming reddish
brown and dry at maturity, naked or with a few scales, dehiscing by a
vertical slit, the perianth only partly deciduous, leaving a cap that
looks like a lid as the fruit dehisces. Seeds blackish brown, wrinkled to
papillate, obovoid or pear shaped. Distribution: western United States
on the Colorado Plateau, extending into the Columbia River Basin,
Great Plains, and Rocky Mountains.

Pediocactus bradyi L. D. Benson 1962
BRADY PINCUSHION CACTUS, MARBLE CANYON CACTUS

Toumeya bradyi (L D. Benson) W. H. Earle 1963, Pediocactus simp-

sonii subsp. bradyi (L. D. Benson) Halda 1998, Puebloa bradyi

(L D. Benson) Doweld 1999

Plants usually solitary, subglobose to obovoid, often level
with the ground, 3.2-6.2 cm (1.3-2.5 in) high, 2.6-4 cm (1-
2.6 in) in diameter. Central spines absent. Radial spines 9-18,
white to yellowish tan, usually spreading, 2-6 mm (to 0.2 in)
long. Flowers straw yellow to bronze to peach to pink, 15-25
mm (0.6-1 in) long, 15-30 mm (0.6-1.2 in) in diameter.
Fruits 10 mm (0.4 in) in diameter. Distribution: near Marble
Canyon of the Colorado River, northern Arizona. Pediocac-
tus bradyi is listed as endangered in the U.S. Endangered Spe-
cies Act and is included in Appendix I of CITES. Hochstatter
(1995) and Hunt (1999a) recognized three subspecies,
bradyi, despainii, and winkleri, but I believe that the latter
should continue to be recognized as separate species.

Pediocactus despainii S. L. Welsh & S. Goodrich 1980
DESPAIN'S CACTUS, SAN RAFAEL CACTUS, SAN RAFAEL SWELL CACTUS
Pediocactus bradyi var. despainii (S. L. Welsh & S. Goodrich) Hochstat-

ter 1994, P. bradyi subsp. despainii (S. L Welsh & S. Goodrich)
Hochstatter 1995, P. simpsonii subsp. despainii (S. L Welsh & S.
Goodrich) Halda 1998, Puebloa bradyi var. despainii (S. L Welsh &
S. Goodrich) Doweld 1999

Plants mostly solitary, subglobose to obovoid, level with the
group or to 5 cm (2 in) above, 3.8-6 cm (1.5-2.4 in) high,
3-9.5 cm (1.2-3.7 in) in diameter. Spines only partly ob-
scuring the stem. Central spines absent. Radial spines 9—15,
white, spreading, 2-6 mm (to 0.2 in) long. Flowers yellow-
bronze to peach pink-bronze to pink, 15-25 mm (0.6-1 in)
long, 18-25 mm (0.7-1 in) in diameter. Fruits 10-12 mm
(0.4-0.5 in) in diameter. Distribution: Emery County, Utah.
Pediocactus despainii is listed as endangered in the U.S. En-
dangered Species Act and is included (as P. bradyi subsp. de-
spainii} in Appendix I of CITES.
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Pediocactus hermannii W. T. Marshall 1954
Pediocactus simpsonii var. hermannii (W. T. Marshall) W. T. Marshall

1957

Plants solitary, globose, glaucous green, 3-5 cm (1.2-2 in)
high, to 7 cm (2.8 in) in diameter, not densely covered by
spines. Central spines 3-5, needle-like, sometimes forming a
cross, dark brownish red, to 10 mm (0.4 in) long. Radial
spines 14-16, spreading, nearly hairlike, white. Flowers white
to pale pink, 20-25 mm (0.8-1 in) long, to 20 mm (0.8 in) in
diameter. Fruits green, becoming pinkish, to 10 mm (0.4 in)
in diameter. Distribution: Garfield County, Utah. Pediocactus
hermannii is poorly known and may simply be a population
of P. simpsonii.

Pedlocactus knowltonii L D. Benson 1960
KNOWLTON'S CACTUS, KNOWLTON'S PINCUSHION CACTUS,
THIMBLE PLAINS CACTUS
Pediocactus simpsonii var. knowltonii (L D. Benson) Halda 1998

Plants solitary or clustered. Stems globose, usually level or
only 2.5 cm (1 in) above the ground, 0.7-5.5 cm (0.3-2.2 in)
high, 1-3 cm (0.4-1.2 in) in diameter. Spines dense but not
obscuring the stems. Central spines absent. Radial spines
18-26, spreading, recurved, reddish tan, pink or white, 1-1.5
mm long, with white hairs. Flowers pink, 10-35 mm (0.4-1.4
in) long, 10-25 mm (0.4-1 in) in diameter. Fruits 3 mm in
diameter. Distribution: near the Los Pinos River in New Mex-
ico. Pediocactus knowltonii is listed as endangered in the U.S.
Endangered Species Act and is included in Appendix I of
CITES. Only one small site is known; the plant is very rare.

Pediocactus paradinei B. W. Benson 1957
BRISTLY PLAINS CACTUS, HOUSEROCK VALLEY CACTUS, KAIBAB
PINCUSHION CACTUS, PARADINE CACTUS, PARK PINCUSHION CACTUS

Pilocanthus paradinei (B. W. Benson) B. W. Benson & Backeberg 1957,

Pediocactus simpsonii var. paradinei (B. W. Benson) Halda 1998

Plants solitary, subglobose to globose, 3-7.5 cm (1.2-3 in)
high, 2.5-3.8 cm (1-1.5 in) in diameter. Central spines 3-6,
not readily distinguishable from radials, white to pale gray,
hairlike, 8-28 mm (0.3-1.1 in) long. Radial spines 13-22,
white, straight or curved, 2-5 mm long. Flowers light yellow
to pink, to 22 mm (0.9 in) long, 19-25 mm (0.7-1 in) in di-
ameter. Fruits 7-10 mm (0.3-0.4 in) long. Distribution:
pinyon-juniper woodland in northern Arizona. Pediocactus
paradinei is listed in Appendix I of CITES.

Pediocactus peeblesianus (Croizat) L. D. Benson 1962
FICKEISEN CACTUS, FICKEISEN HEDGEHOG CACTUS, NAVAJO
CACTUS, PEEBLE'S CACTUS, PEEBLE'S HEDGEHOG CACTUS,
PEEBLE'S NAVAJO CACTUS

Navajoa peeblesiana Croizat 1943, Toumeya peeblesiana (Croizat)

W. T. Marshall 1947, Echinocactus peeblesianus (Croizat) L D. Ben-

son 1950, Utahia peeblesiana (Croizat) Kladiwa 1969

Navajoa fickeisenii Backeberg 1960, notvalidly published; Pediocac-

tus peeblesianus var. fickeisenii(Backeberg) L D. Benson 1962, not

validly published; Toumeya fickeisenii (Backeberg) H. W. Earle 1963,

notvalidly published; Navajoa peeblesianus subsp. fickeisenii

(Backeberg) Hochstatter 1995

Pediocactus peeblesianus var. maianus L. D. Benson 1969

Plants solitary or clustered. Stems depressed globose to ov-
oid, usually even with or to 3 cm (1.2 in) above the ground,
2.2-6 cm (0.9-2.4 in) high, 2-5.5 cm (0.8-2.2 in) in diame-
ter. Central spine 0-1, white to pale gray, ascending, 5-18
mm (0.2-0.7 in) long. Radial spines 3-7, similar to but smal-
ler than the central, whitish, 3-6 mm (to 0.2 in) long. Flow-

Pediocactus knowltonii

Pediocactus peeblesianus
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ers cream, yellow, or yellowish green, 12 mm (0.5 in) long,
15-25 mm (0.6-1 in) in diameter. Fruits 6-11 mm (0.2-0.4
in) in diameter. Distribution: northern Arizona. Pediocactus
peeblesianus var. peeblesianus is listed as endangered in the
U.S. Endangered Species Act, and P. peeblesianus is included
in Appendix I of CITES.

Pediocactus simpsonii (Engelmann) Britton & Rose 1913
MOUNTAIN CACTUS, PLAINS CACTUS

Echinocactus simpsonii Engelmann 1863, Mammillaria simpsonii

(Engelmann) M. E. Jones 1893

Echinocactus simpsonii [var.] minor Engelmann 1863, Pediocactus

simpsonii var. minor (Engelmann) L. D. Benson 1961

Echinocactus simpsonii [var.] robustior J. M. Coulter 1896, Pediocac-

tus simpsonii var. robustior (J. M. Coulter) L D. Benson 1962, P. ro-

bustior(J. M. Coulter) Arp 1972, P. simpsonii subsp. robustior

Hochstatter 1995

Pediocactus simpsonii var. indranus Hochstatter 1990, P. simpsonii

subsp. indranus Hochstatter 1995

Pediocactus simpsonii var. nigrispinus Hochstatter 1990, P. nigrispinus

(Hochstatter) Hochstatter 1992

Pediocactus nigrispinus var. beastonii Hochstatter 1992, P. nigrispinus

subsp. beastonii Hochstatter 1995

Pediocactus nigrispinus subsp. puebloensis Hochstatter 1995

Pediocactus simpsonii subsp. bensonii Hochstatter 1995

Pediocactus simpsonii subsp. idahoensis Hochstatter 1997

Plants solitary or clustering, sometimes forming clumps of
50 or more stems. Stems depressed ovoid to depressed glo-
bose to elongate, 2.5-15 cm (1-5.9 in) high, 3-15 cm (1.2-5.9
in) in diameter. Spines dense and obscuring the stems. Cen-
tral spines 4-10, reddish brown to blackish, straight, spread-
ing, 5-28 mm (0.2-1.1 in) long. Radial spines 15-35, white,
spreading, nearly straight, 3-19 mm (to 0.7 in) long. Flowers
white, pink, magenta, or yellow, 12-30 mm (0.5-1.2 in) long,
15-25 mm (0.6-1 in) in diameter. Fruits 5-10 mm (0.2-0.4
in) in diameter. Distribution: throughout much of the west-
ern United States in Washington, Oregon, Utah, Idaho, Mon-
tana, South Dakota, Wyoming, Colorado, New Mexico, and
Arizona.

Several varieties and subspecies have been described for
the widely ranging and variable Pediocactus simpsonii. Hunt
(1999a) provisionally accepted several of Hochstatter's sub-
species (1989,1995) but I believe his treatment of the genus
is too liberal in the formal recognition of populations as dis-
tinct taxa. Therefore, I have adopted the treatment of Heil et
al. (1981) as representing a more moderate approach to the
taxonomy of this species, in which there are three varieties.
Variety simpsonii usually has solitary stems and widely
spreading, slender spines; it occurs in southern Idaho, Mon-
tana, South Dakota, Wyoming, Utah, Colorado, northern

New Mexico, and northern Arizona. Variety minor also usu-
ally has solitary stems and slender radial spines, but its stems
tend to be much shorter and smaller in diameter than those
of variety simpsonii; it is found at higher elevations mostly
east of the Continental Divide in central Colorado, north-
ern New Mexico, and southeastern Wyoming. Variety robus-
tior tends to have clusters of somewhat elongate stems and
stout radial spines; it is found in eastern Washington, eastern
Oregon, western Idaho, and northeastern Nevada.

Pediocactus winkleri K. D. Heil 1979
WINKLER CACTUS, WINKLER'S PINCUSHION CACTUS

Pediocactus bradyivar. winkleri (K. D. Heil) Hochstatter 1994, P. bradyi

subsp. winkleri (K. D. Heil) Hochstatter 1995, P. simpsonii var. wink-

leri (K. D. Heil) Halda 1998, Puebloa bradyi subsp. winkleri (K. D.

Heil) Doweld 1999

Plants mostly solitary, subglobose to obovoid, 3.9-6.8 cm
(1.5-2.7 in) high, 2.7-5 cm (1.1-2 in) in diameter, with the
stems even with or to 5 cm (2 in) above the ground. Central

Pediocactus simpsonii var. simpsonii

Pediocactus winkleri



560 Pediocactus winkleri

spines absent. Radial spines 9—14, whitish to tan, spreading
downward, 1.5-4 mm long. Flowers peach to pink, 17-22
mm (0.7-0.9 in) long, 17-30 mm (0.7-1.2 in) in diameter.
Fruits 8-11 mm (0.3—0.4 in) in diameter. Distribution:
Wayne County, Utah. Pediocactus winkleri is listed as threat-
ened in the U.S. Endangered Species Act and is included (as
P. bradyi subsp. winkleri) in Appendix I of CITES.

Pelecyphora
In 1839 a cactus from Mexico was obtained by Carl Ehren-
berg in Germany, and he described it in 1843 as Pelecyphora
aselliformis. The name Pelecyphora is from the Greek pelekys,
ax, and phoreus, bearer, thus hatchet bearer, referring to the
shape of the tubercles. Unfortunately, Ehrenberg did not in-
clude an illustration, name the locality in Mexico, or desig-
nate a type specimen. A number of individual plants may be
presumed to have arrived in the first or later shipments, and
in 1858 Charles Lemaire included the first illustration of the
cactus as plate 186 in his L'Illustration Horticole. The distinc-
tiveness of the plant and Ehrenberg's accurate original de-
scription leave little doubt, however, that the illustration cor-
rectly shows P. aselliformis.

More than 80 years later another Mexican cactus was dis-
covered, described in 1927 as Ariocarpus strobiliformis by
Erich Werdermann. His original description included an il-
lustration but no mention of type locality or specimen. Al-
most immediately this cactus was brought into cultivation
and sold commercially. In 1929 Alwin Berger described the
genus Encephalocarpus for this species, stating that the plants
had been discovered by A. Viereck in Tamaulipas near Jau-
mave. Later, Alberto Fric and Ernst Schelle transferred it to
Pelecyphora, and a somewhat confusing situation was finally
settled when Norman Boke and I (Anderson and Boke 1969)
showed that, indeed, the two cacti are closely related and
should be placed together in Pelecyphora (type, P. aselli-
formis). The two species flower April-July.

Pelecyphora Ehrenberg 1843
Encephalocarpus A. Berger 1929

Subfamily Cactoideae, tribe Cacteae. Plants geophytic, with single

or multiple stems barely rising above ground level. Roots spindle

shaped. Stems globose to flattened globose, greenish or yellowish

green, 1-4 cm (0.4-1.6 in) high, 2-6 cm (0.8-2.4 in) in diameter.

Ribs absent. Tubercles spirally arranged, triangular or elliptical in out-

line, with rudimentary areolar grooves or ridges. Areoles dimorphic

with the spine-producing portion on the outer part and the flower-pro-

ducing portion at the base of the tubercle. Spines 7-60, pectinate or

more or less so, whitish, 0.7-2 mm long. Flowers borne at the bases of

young tubercles, open during the day, bell shaped or funnelform, ma-

genta, 12-28 mm (0.5-1.1 in) long, 13-30 mm (0.5-1.2 in) in diam-

eter; pericarpels naked. Fruits globose, greenish brown, dry at matu-

rity, indehiscent, naked, 3.8-8 mm (to 0.3 in) long. Seeds kidney

shaped, reddish brown, with a reticulate or striate pattern on the testa,

1-1.3 mm long. Distribution: Nuevo Leon, Tamaulipas, and San Luis

Potosi, Mexico.

Pelecyphora aselliformis Ehrenberg 1843
HATCHET CACTUS, LITTLE PEYOTE, PEOTI, PEOTILLO, PEYOTE,

PEYOTILLO, WOODLOUSE CACTUS

Plants globose to flattened globose, 2-5 cm (0.8-2 in) in di-
ameter. Tubercles 2-4 mm high, the outer part flattened and
elliptical in outline, appearing hatchet shaped, 5-9 mm (0.2-
0.4 in) long, 1-2.5 mm broad. Spines 40-60, distinctly pecti-
nately arranged, stiff, whitish, persistent, 0.7-4 mm long.
Flowers 13-22 mm (0.5-0.9 in) in diameter. Distribution:
rich, dark soils and limestone rocks of low hills and flat areas
in San Luis Potosi, Mexico, at elevations above 1850 m (6070
ft). Pelecyphora aselliformis is listed in Appendix I of CITES and
has been affected by extensive collecting and habitat destruc-
tion. One of the largest known localities was largely destroyed
by highway construction, but salvage operations saved many
hundreds of plants. The ethnobotanical uses of the cactus are
mentioned in Chapter 2, under Cacti as Medicine.

Pelecyphora aselliformis
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Pelecyphora Strobiliformis (Werdermann) Fric & Schelle
ex Kreuzinger 1935

PEYOTE, P I N E C O N E CACTUS
Ariocarpus Strobiliformis Werdermann 1927, Encephalocarpus strobili-

formis (Werdermann) A. Berger 1929

Plants globose to depressed globose, 4-6 cm (1.6-2.4 in) in
diameter. Tubercles overlapping, flattened against the stem,
triangular in outline, slightly keeled, 8-12 mm (0.3-0.5 in)
long, 7-12 mm (0.3-0.5 in) broad basally. Spines 7-14, more
or less pectinately arranged at the tips of the tubercles, flexible,
not persistent, whitish, 5 mm long. Flowers 15-30 mm (0.6-
1.2 in) in diameter. Fruits not known. Distribution: typical
Chihuahuan Desert of Nuevo Leon, Tamaulipas, and San Luis
Potosi, Mexico, at elevations below 1600 m (5300 ft). Pelecy-
phora Strobiliformis is listed in Appendix I of CITES and has
been affected by extensive collecting, having been nearly or
completely exterminated from its type locality, for example.

Pekcyphora Strobiliformis

Peniocereus
One of the most attractive plants in the cactus collection of
the Desert Botanical Garden, when it flowers, is the Arizona
queen of the night, Peniocereus greggii. Special events are
scheduled for summer evenings that these plants produce
their strikingly beautiful flowers, but the rest of the year the
plants are not as attractive and largely ignored. In general,
species of Peniocereus have lovely flowers but small, almost
weedy stems.

Nathaniel Britton and Joseph Rose described Peniocereus
in 1909 to include the single species P. greggii. The name Pe-
niocereus is derived from the Greek penion, thread on the
bobbin, thus thread cereus and referring to the numerous
threadlike filaments in the flowers. As defined by the Inter-

national Cactaceae Systematics Group, Peniocereus includes
those species formerly in Cullmannia, Neoevansia, and Nyc-
tocereus; most of those once in Wilcoxia are also included.
Thus 18 species are described here, most producing stems of
small diameter that tend to be shrubby or even prostrate,
often looking like dead sticks. Most also have tuberous root
systems. Flowers may open either day or night and have long,
slender floral tubes.

Peniocereus (A. Berger) Britton & Rose 1909

Cereus subg. Peniocereus A. Berger 1905

Cereus subg. Nyctocereus A. Berger 1905, Nyctocereus (A. Berger)

Britton & Rose 1909

Neoevansia W. T. Marshall 1941

Cullmannia Distefano 1956

Subfamily Cactoideae, tribe Pachycereeae. Plants shrubby, pros-
trate or climbing over other plants and semierect, sparingly branched.
Roots thickened and turniplike. Stems 1-4 m (3.3-13 ft) high, slen-
der, sometimes with papillose to downy epidermis. Ribs present. Tu-
bercles usually absent. Areoles often prominent on ribs. Spines all
similar, usually conspicuous, sometimes flattened against the stem
surface and short. Flowers sometimes borne terminally but usually
laterally, open at night or during the day, usually large, often white;
floral tubes long and slender; areoles of pericarpels and floral tubes
usually with bristles or spines. Fruits fleshy, pear shaped to ovoid to
oblong, tapered apically, red, with spines or bristles deciduous sooner
or later. Seeds broadly oval, black, sometimes roughened in appear-
ance. Distribution: southwestern United States and northwestern
Mexico, south through Mexico into Central America.

Peniocereus castellae Sanchez-Mejorada 1974

Plants mostly erect, little branched, arching when large.
Roots turniplike, 20-50 cm (7.9-20 in) long, 5-15 cm (2-5.9
in) in diameter. Stems green, triangular in cross section, 60-
130 cm (24-51 in) long, 2-3 cm (0.8-1.2 in) in diameter.
Ribs 3, wavy, fleshy. Central spines 3-5, awl shaped, rigid,
center one erect, others somewhat divergent, grayish, 10-25
mm (0.4-1 in) long. Radial spines 2-4, needle-like, yellow-
ish, short. Flowers open at night, white, salverform, to 11 cm
(4.3 in) long, 6-7 cm (2.4-2.8 in) in diameter; pericarpels
tuberculate, bearing yellowish wool and a few bristles. Fruits
to 4 cm (1.6 in) long and 2 cm (0.8 in) in diameter, pulp red;
perianth parts persistent. Distribution: Jalisco, Colima, and
Michoacan, Mexico.

Peniocereus cuixmalensis Sanchez-Mejorada 1973
PITAHAYA DE AGUAS

Plants usually erect, branches few or none, branching a short
distance above the ground. Roots turniplike, sometimes
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forked, 25-35 cm (9.8-14 in) long, 10-12 cm (3.9-4.7 in) in
diameter, brown to pale yellow. Stems elongate, four-angled,
0.8-2.2 m (31-87 in) long, 2.5-3.5 cm (1-1.4 in) in diameter,
light green with whitish spots. Ribs 4, wavy. Spines thick,
strong, swollen basally, reddish when young, becoming horn
colored. Central spine one, 10-15 mm (0.4-0.6 in) long. Ra-
dial spines 6-7, radiating, strong, 8-20 mm (0.3-0.8 in)
long. Flowers open at night, white, funnelform, 9-11 cm
(3.5-4.3 in) long, fragrant. Fruits ovoid, red with juicy red
pulp, 5-6 cm (2-2.4 in) long, 3.5-4 cm (1.4-1.6 in) in di-
ameter. Distribution: along the Pacific coast in Jalisco, Col-
ima, and Michoacan, Mexico.

Peniocereus fosterianus Cutak 1946

Plants shrubby, sparingly branched, 0.6-2 m (24-79 in)
high. Roots carrotlike or tuberlike, light brown, 6-10 cm

Peniocereus
cuixmalensis,
photograph by

Urs Eggli

Peniocereus
greggii var.

transmontanus

(2.4-3.9 in) in diameter. Stems dimorphic, the young ones
three- to five-angled, 2-20 cm (0.8-7.9 in) long, the adult
ones round in cross section, slender, olive green or dark green,
often glabrous, 10-105 cm (3.9-41 in) long, 0.8-1 cm (0.3-
0.4 in) in diameter. Spines inconspicuous, dark brown to
blackish. Central spine one, expanded at its base to conical, 1
mm long. Radial spines 4-6, conical to needle-like, 1-3 mm
long. Flowers open at night, broadly funnelform, white, 8.5-
10 cm (3.3-3.9 in) long, fragrant; pericarpels tuberculate,
with yellow felt and a few spines. Fruits 3-4 cm (1.2-1.6 in)
long; areoles dehiscent at maturity. Distribution: shrubland
at elevations to 900 m (2950 ft) in Guerrero, Oaxaca, Chia-
pas, and possibly Colima, Mexico.

Peniocereus greggii (Engelmann) Britton & Rose 1909

ARIZONA QUEEN OF THE NIGHT, DEER-HORN CACTUS,

NIGHT-BLOOMING CEREUS, REINA DE LA NOCHE, SARAMATRACA,
SWEET POTATO CACTUS

Cereus greggii Engelmann 1848

Cereus greggii var. transmontanus Engelmann 1857, Peniocereus greg-
gii var. transmontanus (Engelmann) Backeberg 1960

Plants shrubby, erect or sprawling, occasionally branching.
Roots huge tubers to 60 cm (24 in) in diameter. Stems slen-
der, appearing like dead sticks, to 3 m (9.8 ft) long and 12
mm (0.5 in) in diameter, gray-green. Ribs 4-6. Central spine
one, whitish, somewhat conical, to 2 mm long. Radial spines
6-9, dark, less than 1 mm long. Flowers open at night, white,
15-20 cm (5.9-7.9 in) long, 5-7.5 cm (2-3 in) in diameter;
pericarpels and floral tubes with a few small spines. Fruits
ovoid, 5-7.5 cm (2-3 in) long. Distribution: southwestern
United States and adjacent Mexico.

The roots of Peniocereus greggii are eaten and are used
medicinally (Chapter 2, under Cacti as Food, and Cacti as
Medicine). Two varieties of P. greggii are recognized. Variety
greggii has flowers to 5 cm (2 in) in diameter and occurs only
in the Chihuahuan Desert at elevations above 1200 m (3937
ft); it occurs in New Mexico and west Texas, and Chihuahua
and Zacatecas, Mexico. Variety transmontanus has flowers to
7.5 cm (3 in) in diameter and occurs in the Sonoran Desert
below 1000 m (3300 ft); it occurs in Arizona and adjacent
Sonora, Mexico.

Peniocereus hirschtianus (K. Schumann) D. R. Hunt 1991
Cereus hirschtianus K. Schumann 1897, Nyctocereus hirschtianus

(K. Schumann) Britton & Rose 1909
Nyctocereus guatemalensis Britton & Rose 1913
Cereus neumannii K. Schumann 1900, Nyctocereus neumannii (K.

Schumann) Britton & Rose 1909

Plants shrubby, branching. Roots thick, tuberous. Stems
slender, erect to semierect, arching, creeping, or even pros-



trate, to 1 m (3.3 ft) long, 1-6 cm (0.4-2.4 in) in diameter.
Ribs 8-13, low, somewhat acute, often wavy. Central spines
1-6, usually longer than the radials, grayish, stout, erect,
30-40 mm (1.2-1.6 in) long. Radial spines 7-10, slender,
grayish to brownish. Flowers funnelform, white, to 10 cm
(3.9 in) long, fragrant. Fruits to 2 cm (0.8 in) long. Distribu-
tion: tropical Central America, in Guatemala, Nicaragua,
Costa Rica, and El Salvador. The characteristics of Penioce-
reus hirschtianus are unclear.

Peniocereus johnstonii Britton & Rose 1922
MATRACA, PITAYITA, SARAMATRACA

Plants shrubby, clambering or climbing, sparingly branched,
to 3 m (9.8 ft) high. Roots large, fleshy, tuberous. Stems slen-
der, delicate, 1-2 cm (0.4-0.8 in) in diameter. Ribs 3-5, some-
what undulate. Spines brown to black. Central spines 1-3, awl
shaped, 4-8 mm (to 0.3 in) long. Radial spines 8-11, upper
ones short and stubby, lower ones elongated and bristle-like.
Flowers open at night, funnelform, fragrant, white, to 15 cm
(5.9 in) long; pericarpels tuberculate, woolly. Fruits oval, to 6
cm (2.4 in) long, very edible. Distribution: Baja California
Sur, Mexico, and nearby islands in the Gulf of California.

Peniocereus lazaro-cardenasii (]. Contreras, J. Jimenez,
Sanchez-Mejorada & C. Toledo) D. R. Hunt 1991

Neoevansia lazaro-cardenasii J. Contreras, J. Jimenez, Sanchez-Mejo-

rada & C. Toledo 1980; Wilcoxia lazaro-cardenasii (J. Contreras,

J.Jimenez, Sanchez-Mejorada & C.Toledo) A. Cartier 1990, not

validly published

Plants shrubby, 1-1.25 m (3.3-4.1 ft) high. Roots fleshy,
tuberous, in clusters, yellowish, 15-18 cm (5.9-7.1 in) long,
3-5 cm (1.2-2 in) in diameter. Stems very slender, cylindri-
cal, branching well above ground level, grayish, 40 cm (16
in) or more long, 0.8-1 cm (0.3-0.4 in) in diameter, densely
pubescent. Ribs 5-6 in older stems, as many as 10 in young
ones, low. Spines 9-12, not differentiated as centrals and ra-
dials, conical, erect or reflexed, yellowish to whitish, 1-5 mm
long. Flowers salverform, white, 7-8 cm (2.8-3.1 in) long;
pericarpels tuberculate, with abundant wool and a few spines.
Fruits ovoid, 3-4 cm (1.2-1.6 in) long. Distribution: Guer-
rero and Michoacan, Mexico.

Peniocereus macdougallii Cutak 1947
Plants shrubby, scraggly, branching above the ground, 2.4-3
m (7.9-9.8 ft) high. Roots long, tuberous, brown. Stems
cylindrical; older ones triangular in cross section, brown, to
6.5 cm (2.6 in) in diameter; fertile ones three-angled, dark
green, tinged with purple, to 1.3m (51 in) long. Ribs usually 3,
undulate. Spines not evident on some stems, prominent on

Peniocereus maculatus 563

others, gray with dark tips, conical to needle-like, 1.5-20 mm
(to 0.8 in) long. Flowers open at night, slightly fragrant, green-
ish white, 8.5-9 cm (3.3-3.5 in) long, 5.5 cm (2.2 in) in diam-
eter; pericarpels tuberculate, with brownish wool and bristle-
like spines. Fruits pear shaped. Distribution: Oaxaca, Mexico.

Peniocereus maculatus (Weingart) Cutak 1951
Cereus maculatus Weingart 1933, Acanthocereus maculatus (Wein-

gart) F. M. Knuth 1935

Plants shrubby, sparsely branched, erect, 1-2 m (3.3-6.6 ft)
high. Roots fleshy, carrotlike. Stems three- or four-winged, to
50 cm (20 in) long and 3 cm (1.2 in) in diameter, dull dark
green, sometimes tinged with purple. Ribs 3-4, straight to
slightly wavy. Spines reddish brown to gray, mostly expanded
at their bases, 1-3 mm long. Central spines 1-2. Radial spines
usually 7. Flowers open at night, cream colored, 9-10 cm
(3.5-3.9 in) long; pericarpels with few areoles bearing white
wool and a few spines. Fruits pear shaped, to 5 cm (2 in) long.
Distribution: Guerrero, Mexico.

Peniocereus hirschtianus, photograph by Jean-Marie Solichon

Peniocereus

johnstonii,

photograph by

Charles Glass



564 Peniocereus marianus

Peniocereus marianus (Gentry) Sanchez-Mejorada 1962
Wilcoxia mar/ana Gentry 1942

Plants shrubby, climbing, branched, 1-6 m (3.3-20 ft) long
with spineless woody bases. Stems slender cylindrical, gray-
green, 3-6 cm (1.2-2.4 in) in diameter, climbing over other
structures. Ribs 4-5. Central spine one, dark brown, de-
scending, 5-7 mm (0.2-0.3 in) long. Radial spines 7-10, dark
brown, flattened against the stem surface, spreading. Flowers
open during the day, tubular funnelform, white, 8-9 cm (3.1-
3.5 in) long; pericarpels and floral tubes with gray-brown
wool and several bristle-like spines. Fruits pear shaped. Dis-
tribution: Sinaloa and Sonora, Mexico.

Peniocereus
marianus

Peniocereus
serpentinus,

photograph by

Charles Glass

Peniocereus oaxacensis (Britton & Rose) D. R. Hunt 1991
Nyctocereus oaxacensis Britton & Rose 1920

Plants small, slender, branching. Roots fleshy, tuberous. Stems
short, 2-3 cm (0.8-1.2 in) in diameter. Ribs 7-10, somewhat
low. Central spines 3-5, brownish. Radial spines 8-12, slen-
der, brownish, 4-15 mm (to 0.6 in) long. Flowers open at
night, white, 8-10 cm (3.1-3.9 in) long; pericarpels with
dense, brownish bristles. Fruits not known. Distribution:
Oaxaca, Mexico.

Peniocereus occidentalis Bravo 1963

Plants shrubby, scrambling, with open branching. Roots
fleshy, carrotlike, light yellowish brown, 30-50 cm (12-20
in) long, 10-15 cm (3.9-5.9 in) in diameter. Older stems
straight or arching, dark green, 12-50 cm (4.7-20 in) long,
3-3.5 cm (1.2-1.4 in) in diameter. Juvenile stems smooth, to
1 cm (0.4 in) in diameter. Ribs 6-7 on older stems, as many
as 10 on young ones, sometimes forming small tubercles.
Central spines yellowish white; on young stems one to 4 mm
long, on older stems 1-3, with swollen bases, 3-6 mm (to 0.2
in) long. Radial spines yellowish white to brown, on young
stems 5,2-3 mm long, on older stems 8-10,2-8 mm (to 0.3
in) long. Flowers funnelform, white, 7-8 cm (2.8-3.1 in)
long; pericarpels with pronounced tubercles and areoles with
brownish wool and a few spines. Fruits ovate, 3.5 cm (1.4 in)
long. Distribution: Oaxaca, Mexico.

Peniocereus rosei j. G. Ortega 1926

Plants more or less erect, branches curved downward, to 2
m (6.6 ft) high. Roots fleshy, tuberous, dirty yellowish white,
8-10 cm (3.1-3.9 in) in diameter. Stems green, 30-80 cm
(12-31 in) long, 1-1.5 cm (0.4-0.6 in) in diameter, dark
below each areole, with many tiny white spots. Ribs 4-5 in
young stems, stems nearly round when mature. Spines 1-2 at
first, later 8-9, yellow, thin, pointing downward, sometimes
absent. Flowers white, to 10 cm (3.9 in) in diameter; peri-
carpels tuberculate and with wool and spines. Fruits ovoid, to
3 cm (1.2 in) long. Distribution: Sinaloa and Jalisco, Mexico.

Peniocereus serpentinus (Lagasca & J. D. Rodriguez) N. P.
Taylor 1987

JUNCO, JUNCO ESPINOSO, MEXICAN NIGHT-BLOOMING CEREUS,

PITAHAYITA, REINA DE LA NOCHE, SERPENT CACTUS, SNAKE CACTUS

Cactus serpentinus Lagasca & J. D. Rodriguez 1801, Cereus serpenti-

nus (Lagasca & J. D. Rodriguez) A. P. de Candolle 1828, Echinoce-

reus serpentinus (Lagasca & J. D. Rodriguez) Lemaire 1868, Nycto-

cereus serpentinus (Lagasca & J. D. Rodriguez) Britton & Rose 1909

Nyctocereus castellanosii Scheinvar 1984



Plants shrubby, often forming clumps of many clambering
or creeping stems. Roots tuberous. Stems erect or slightly
pendent, to 3 m (9.8 ft) long, 2-5 cm (0.8-2 in) in diameter.
Ribs 10-12, slightly rounded. Spines 10-12, whitish to brown-
ish, with darker tips, 10-30 mm (0.4-1.2 in) long. Flowers
open at night, funnelform, white with pinkish tint, to 25 cm
(9.8 in) long and 15 cm (5.9 in) in diameter; pericarpels and
floral tubes with bristles. Fruits globose or ovoid, to 4 cm (1.6
in) long. Distribution: Morelos, Mexico, Oaxaca, and Mi-
choacan, Mexico. Peniocereus serpentinus is one of the most
widely cultivated and spectacular species in the genus. The
fruits are eaten (Chapter 2, under Cacti as Food).

Peniocereus Striatus (T. Brandegee) Buxbaum 1975

CARDONCILLO, DAHLIA-ROOTED CEREUS, JACAMATRACA,
SACAMATRACA

Cereus striatus T. Brandegee 1891, Wilcoxia striata (T. Brandegee) Brit-

ton & Rose 1909, Neoevansia striata (T. Brandegee) Sanchez-Mejo-

rada 1973

Cereus diguetii F. A. C. Weber 1895, Neoevansia diguetii (F. A. C.

Weber) W. T. Marshall 1941, Wilcoxia diguetii (F. A. C. Weber) Peebles

1949, Peniocereus diguetii (F. A. C. Weber) Backeberg 1951

Plants shrubby, inconspicuous, vinelike, producing numer-
ous stems, to 1 m (3.3 ft) high. Roots in clusters, each ending
in tubers 30-40 cm (12-16 in) long, tan. Stems erect or sub-
erect, very slender, brownish green to gray-green, 30-100 cm
(12-39 in) long, to 0.6 cm (0.2 in) in diameter, slender
basally, branching above, appearing to have long narrow fur-
rows. Ribs 6-9, narrow, broad, low. Central spines 2, white,
straight, pointing downward, to 3 mm long. Radial spines
9-10, flattened against the stem surface, small, whitish, some
with dark tips, straight. Flowers usually open during the day,
reddish purple, 7.5-15 cm (3-5.9 in) long, 5.5-7.5 cm (2.2-3
in) in diameter; pericarpels and floral tubes with bristle-like
spines and wool. Fruits pear shaped, to 4 cm (1.6 in) long,
pulp red. Distribution: southern Arizona, and Baja Cali-
fornia and Sonora, Mexico. Peniocereus striatus is used med-
icinally by the Seri (Chapter 2, under Cacti as Medicine).

Peniocereus tepalcatepecanus Sanchez-Mejorada 1974

Plants shrubby, often weedy, erect at first, later arching, rarely
branching, 60-130 cm (24-51 in) high. Roots carrotlike, to
35 cm (14 in) long, 8-12 cm (3.1-4.7 in) in diameter, pale
brown, sometimes forked. Stems dimorphic. Young stems
erect, formed by one or more triangular branches, 30-40 cm
(12-16 in) long, 0.9-1 cm (0.4 in) in diameter, more or less
triangular in cross section, dark green, central spines 1-3,
erect, radial spines 6-7. Older stems almost round in cross
section, 1.6-2.2 cm (0.6-0.9 in) in diameter, with 3-4 in-

Peniocereus viperinus 565

conspicuous ribs that are obtuse and rounded, dull green
with many white spots, becoming almost white, central
spines 3, short, conical, radial spines 9, appressed, conical,
short. Flowers not known. Fruits oblong, 5.5-7.5 cm (2.2-3
in) long, pulp red. Distribution: Michoacan, Mexico. Penio-
cereus tepalcatepecanus is poorly known.

Peniocereus viperinus (F. A. C. Weber) F. Buxbaum 1975
CARDONCILLO, ORGANITO DEVIBORA

Cereus viperinus F. A. C. Weber 1904, Wilcoxia vipehna (F. A. C. Weber)

Britton & Rose 1917, Cullmannia viperina (F. A. C. Weber) Distefano

1956

Wilcoxia papillosa Britton & Rose 1920

Wilcoxia tomentosa Bravo 1958

Plants shrubby with numerous branches, to 3 m (9.8 ft) high.
Roots fleshy, robust. Stems trailing, elongated, gray-green,
8-20 mm (0.3-0.8 in) in diameter, with dense pubescent felt.

Peniocereus striatus, photograph by Jon Rebman

Peniocereus viperinus, photograph by Charles Glass
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Ribs 8-10 with small black areoles. Central spines 3-4, black,
to 6 mm (0.2 in) long, soon deciduous. Radial spines 8-9,
black, flattened against the stem surface, to 4 mm long. Flow-
ers open during the day, borne laterally on the stems, glossy
red, to 9 cm (3.5 in) long and 4 cm (1.6 in) in diameter, peri-
carpels and floral tubes with black bristle-like spines and
long white wool. Fruits pear shaped. Distribution: Morelos
and Puebla, Mexico.

Peniocereus zopilotensis (J. Meyran) Buxbaum 1976
Wilcoxia zopilotensis J. Meyran 1970, Neoevansia zopilotensis (J. Mey-

ran) Sanchez-Mejorada 1973

Plants shrubby, clambering among bushes, freely branching.
Roots tuberous. Stems glabrous, to 4 m (13 ft) long, 1-1.5
cm (0.4-0.6 in) in diameter. Ribs 16-20, inconspicuous,
with black areoles. Central spines 1-2, reddish brown, 2-3
mm long. Radial spines 8-10, appressed, needle-like, white,
1.5-3 mm long. Flowers open at night, borne laterally, tubu-
lar funnelform, whitish to cream, pericarpels with tubercles
and scant white wool with a few spines below. Fruits pear
shaped to oblong, to 3.5 cm (1.4 in) long. Distribution:
Guerrero, Mexico.

Pereskia
In his excellent monograph of the genus, Beat Leuenberger
(1986) describes virtually all aspects of Pereskia, remarkable
cacti that to most people do not look like cacti. Bearing
somewhat fleshy, flattened, long-lasting leaves and lacking
large, fleshy stems, Pereskia is an oddity in the family Cacta-
ceae.

Probably the first collections of Pereskia were made by
Charles Plumier in the West Indies in the late seventeenth
century, but none of this material has been preserved (Leu-
enberger 1986). Plumier described Pereskia in 1703, giving a
brief description of the flower and fruit. The name honors
the French scholar Nicolas-Claude Fabri de Peiresc. Carl Lin-
naeus rejected the name Pereskia in Species Plantarum, plac-
ing the two species that Plumier had described in the genus
Cactus, as C. pereskia and C. portulacifolius. Philip Miller res-
urrected Plumier's name for the genus in 1754. Leuenberger
designated as lectotype the Linnaean specimen labeled Cac-
tus pereskia (= P. aculeata); "Pereskia pereskia" is not a per-
missible name botanically.

The 17 species of Pereskia are trees or shrubs and grow in
the tropics, flowering during the rainy season. The genus has
been thought to display many primitive characteristics of the
family, perhaps best representing what the first cacti may
have looked like (Mauseth and Landrum 1997). Careful ex-

amination of Pereskia reveals the distinctive spine-bearing
areoles and floral cup of cacti as well as other less obvious
features, particularly those of the flower.

Pereskia P. Miller 1754
Rhodocactus (A. Berger) F. M. Knuth 1935

Subfamily Pereskioideae. Plants leafy and spiny, treelike, shrubby,

and often scrambling. Stems straight or zigzag, slightly fleshy. Roots

sometimes thickened and tuberous. Ribs and tubercles absent.

Leaves alternate, broad, flattened, deciduous, usually with petioles,

somewhat fleshy, with entire margins. Areoles in the axils of the leaves,

usually with wool ortrichomes, bearing spines and sometimes leaves;

glochids absent. Spines solitary to numerous, unequal in length,

straight or nearly so. Flowers borne terminally or axillary, solitary or in

inflorescences, rotate to bell shaped, open during the day; pericarpels

or floral receptacles usually areolate, with wool, spines, hairs, or

leaflike bracts. Fruits solitary or clustered, variable in shape, fleshy to

juicy, indehiscent, with the wall formed mostly from the receptacle;

perianth parts persistent. Seeds large, black, obovate to kidney

shaped, with smooth glossy testa, 1.8-7.5 mm (to 0.3 in) long, with

the micropylar end round to noselike. Distribution: lowland Neotrop-

ics from southern Mexico and the Caribbean to northern Argentina

and Uruguay.

Pereskia aculeata P. Miller 1768
BARBADOS GOOSEBERRY, BUGAMBILIA BLANCA, CAMELIA BLANCA,

GROSELLERO, JASMIN DE UVAS, LEAFY CACTUS, LEMON VINE,

RAMO DE NOVIA, ROSE CACTUS, SURINAM GOOSEBERRY, TSUMYA

Cactus pereskia Linnaeus 1753, Pereskia pereskia (Linnaeus) Karsten
1882, illegitimate name

Plants clambering shrubs or woody, climbing vines, 3-10 m
(9.8-33 ft) long; trunks 2-3 cm (0.8-1.2 in) in diameter,

Pereskia aculeata
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grayish brown, fissured. Leaves variable in size and shape,
lance shaped to oblong or ovate, 4.5—11 cm (1.8—4.3 in) long,
1.5-5 cm (0.6-2 in) broad, petioles short, venation pinnate,
midribs prominent below, lateral veins 4-7. Spines dimor-
phic. Primary spines 1-3, always recurved and clawlike, usu-
ally paired, 4—8 mm (to 0.3 in) long, somewhat flattened.
Secondary spines as many as 25, produced from older are-
oles, straight, spreading, 10-35 mm (0.4-1.4 in) long. Flow-
ers borne terminally or laterally in inflorescences of 70 or
more flowers, whitish to light pink, fragrant, 2.5-5 cm (1-2
in) in diameter. Fruits globose, yellow to orange at maturity,
fleshy, 1.5-2.5 cm (0.6-1 in) in diameter, spiny, becoming
naked. Distribution: Caribbean, and northern, eastern, and
southeastern South America, from sea level to 1000 m (3300
ft). Pereskia aculeata is also found in Florida, Central Amer-
ica, and southern Mexico but probably has escaped there
from cultivation. The fruits are edible (Chapter 2, under
Cacti as Food).

Pereskia aureiflora F. Ritter 1979
FACHNO, ORA PRO NOBIS DE MATA

Plants treelike or shrubby, to 6 m (20 ft) tall with branches
erect or arching; trunks to 20 cm (7.9 in) in diameter, brown-
ish gray, rough. Leaves variable in shape and size, obovate to
elliptic lance shaped, petiolate, to 11 cm (4.3 in) long, 2-3
cm (0.8-1.2 in) broad, venation pinnate, midribs prominent
below, lateral veins 3-7. Spines 0-3 on twigs, 1-3 cm (0.4-1.2
in) long. Spines as many as 35 on trunks, 1—3 cm (0.4—1.2 in)
long. Flowers solitary, terminal, with distinct pedicels, yel-
low, spreading to reflexed, 4 cm (1.6 in) in diameter. Fruits
globose berries, 1-2 cm (0.4-0.8 in) in diameter, reddish
green to brownish at maturity. Distribution: northeastern
Minas Gerais and southern Bahia, Brazil, at elevations of
300-700 m (980-2300 ft).

Pereskia bahiensis Gurke 1908
ESPINHA DE SANTO ANTONIO, FLOR DE CERA, QUIABENTO

Plants treelike or shrubby, 1-6 m (3.3-20 ft) tall; trunks to 30
cm (12 in) in diameter, erect to arching, grayish brown, fis-
sured. Leaves variable, elliptic to obovate, 5-12 cm (2-4.7
in) long, 2-7 cm (0.8-2.8 in) broad, flat or sometimes fold-
ing upward along the midribs, often recurving, petioles not
distinct, venation pinnate, lateral veins fairly inconspicuous.
Spines 0-6 on twigs, in fascicles or spreading, 2-5 cm (0.8-2
in) long. Spines as many as 45 on branches and trunks, 2-9
cm (0.8-3.5 in) long. Flowers often produced in inflores-
cences of 2-12, lasting only 1 day, pink to reddish purple,
spreading to recurved, 4-7 cm (1.6-2.8 in) in diameter; are-

oles on podaria mainly on the upper half of the receptacles.
Fruits often pendent, pear or top shaped, fleshy, 3-6 cm
(1.2-2.4 in) long, 3-5 cm (1.2-2 in) in diameter. Distribu-
tion: caatinga vegetation in Bahia, Brazil, at elevations of
400-900 m( 1300-2950 ft).

Pereskia bleo (Kunth) A. P. de Candolle 1828

BLEO, BLEO DE CHUPA, CHUPA, CHUPA MELON, NAJII, NAJU DE

CULEBRA, NAJU DE ESOUBAS

Cactus bleo Kunth 1823, Rhodocactus bleo (Kunth) F. M. Knuth 1939

Pereskia panamensis F. A. C. Weber 1898

Pereskia corrugata Cutak 1951, Rhodocactus corrugatus (Cutak)

Backeberg 1958

Plants shrubby or small treelike, 2-8 m (6.6-26 ft) tall;
trunks to 15 cm (5.9 in) in diameter, smooth, olive green to
brownish gray, sometimes without spines. Leaves elliptical
to oblong to lance shaped, 6-20 cm (2.4-7.9 in) long, 2-7
cm (0.8-2.8 in) broad, petioles distinct and to 3 cm (1.2 in)
long, venation pinnate, lateral veins 4-6 and often bifurcate.
Areoles on trunks producing only spines. Spines 0-5 on
twigs, 0.5-1 cm (0.2-0.4 in) long. Spines as many as 40 on
trunks, 2 cm (0.8 in) long, arranged in clusters to spreading.

Pereskia
bahiensis

Pereskia bleo, photograph by Beat Leuenberger
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Flowers produced terminally and laterally in inflorescences,
naked, bright red, scarlet, salmon, or orange-red, 4-6 cm
(1.6-2.4 in) in diameter; receptacles angled and top shaped.
Fruits berries, 4-5 cm (1.6-2 in) long and in diameter, naked
or with one or two bracts on the rim, yellow at maturity. Dis-
tribution: Panama and Colombia along streams and rivers
and in secondary forests, from sea level to 500 m (1600 ft).
Crushed leaves of Pereskia bleo have been used to clarify
drinking water (Chapter 2, under Other Uses of Cacti).

Pereskia diaz-romeroana Cardenas 1950
UTURUNKU

Plants shrubby, 0.5-3 m (1.6-9.8 ft) tall. Stems erect and
arching, about 2 cm (0.8 in) in diameter, gray or brown, ex-
foliating. Roots spindle shaped to globular, fleshy. Leaves el-
liptic to ovate, 2-3.5 cm (0.8-1.4 in) long, 1.2-2.2 cm (0.5-
0.9 in) broad, petioles inconspicuous, venation pinnate,
midribs prominent below, lateral veins 3-5 and diverging at
angles. Spines 2-5 on twigs, spreading, 15-22 mm (0.6-0.9
in) long. Spines as many as 12 on older branches, straight to
somewhat bent backward, unequal in length, 5-30 mm (0.2-
1.2 in) long. Flowers terminal or axillary, sometimes solitary
but usually in clusters of two or three, with an ovary lying
above the point of attachment of the other floral parts, with
or without pedicels, pink to bright purplish red, 1-2 cm
(0.4-0.8 in) in diameter. Fruits broadly obovate, glossy
black, smooth, apically with shaggy white hairs and persist-
ent perianth parts, fleshy and soft, to 1.3 cm (0.5 in) in di-
ameter. Distribution: dry valleys of central Bolivia at eleva-
tions of 1300-2000 m (4300-6600 ft).

Pereskia grandifolia Haworth 1819
GUAMACHO MORADO, ORA PRO NOBIS, QUIABENTO, ROSE CACTUS,

SABONETE

Cactus grandifolius (Haworth) Link 1822, Rhodocactus grandifolius

(Haworth) F. M. Knuth 1935

Pereskia tampicana F. A. C. Weber 1898, Rhodocactus tampicanus

(F. A. C. Weber) Backeberg 1958

Pereskia grandifolia var. violacea Leuenberger 1986, P. grandifolia

subsp.violacea(Leuenberger)N. P. Taylor &Zappi 1997

Plants shrubby or small treelike, 2-5 m (6.6-16 ft) high with
stems erect to arching; trunks to 20 cm (7.9 in) in diameter,
grayish brown, rough. Leaves variable in size, elliptic to obo-
vate to lance shaped, 9-23 cm (3.5-9.1 in) long, 4-6 cm
(1.6-2.4 in) broad, petioles 5-12 mm (0.2-0.5 in) long, ve-
nation pinnate and prominent below, lateral veins 7-13 and
diverging at angles. Spines 0-8 on twigs, arranged in clus-
ters to spreading, 1-4 cm (0.4-1.6 in) long. Spines 25-90 on
older branches and trunks, 2-6.5 cm (0.8-2.6 in) long. Flow-
ers borne terminally or laterally in dense inflorescences of
10-15, sometimes as many as 30, pedicels to 3 cm (1.2 in)
long, showy, lasting 1-2 days, pink, rose, pale pink or pur-
plish pink, 3-5 cm (1.2-2 in) in diameter; receptacles top
shaped with angles or furrows and raised podaria. Fruits
usually in clusters, 5-10 cm (2-3.9 in) long, 3-7 cm (1.2-2.8
in) in diameter, pear or top shaped, green to yellow at matu-
rity. Distribution: Brazil.

Two subspecies of Pereskia grandifolia are recognized.
Subspecies grandifolia has receptacular bracts that are green
and rarely recurved, sepal-like perianth parts that are green
to pink, pink petal-like perianth parts that are 1.5-3.3 cm

Pereskia diaz-romeroana
Pereskia grandifolia subsp. grandifolia,
photograph by Beat Leuenberger



(0.6-1.3 in) long, and golden yellow anthers; it occurs in
eastern Brazil but has escaped cultivation in many places.
Subspecies violacea differs in having receptacular bracts that
are purplish pink to dark purple and recurved, sepal-like pe-
rianth parts that are purplish pink to dark purple, pink petal-
like perianth parts that are 1—1.8 cm (0.4-0.7 in) long, and
pale yellow anthers; it occurs in the transition zone of forest
and savanna at elevations of 600-1400 m (2000-4600 ft) in
Espirito Santo and Minas Gerais.

Pereskia guamacho F .A. C. Weber 1898
GUAMACHO, SIICHI, SUPI, SUSPIRE, SUSPIRO

Rhodocactus guamacho (F. A. C. Weber) F. M. Knuth 1935

Pereskia colombiana Britton & Rose 1919, Rhodocactus colombianus

(Britton & Rose) F. M. Knuth 1935

Plants treelike or shrubby, 4-8 m (13-26 ft) tall; trunks usu-
ally short, 1-2 m (3.3-6.6 ft) high, 25 cm (9.8 in) thick,
brownish gray, smooth. Leaves variable in shape and size, nar-
row obovate to elliptical, 2-7 cm (0.8-2.8 in) long, 1-6 cm
(0.4-2.4 in) broad, petioles 1-5 mm long, venation pseu-
dopalmate to pinnate, lateral veins 3-4 and diverging at an-
gles. Areoles often knoblike spur shoots on older branches.
Spines 0-2 on twigs, horizontally extended, 0.5-2 cm (0.2-
0.8 in) long. Spines 50-60 or more on trunks, 3-5 cm (1.2-2
in) long. Flowers borne laterally, solitary or in inflorescences
of only two or three, sessile, appearing before the leaves, yel-
low, 2-5 cm (0.8-2 in) in diameter. Fruits globose to obovate,
1.5-2 cm (0.6-0.8 in) in diameter, green, fleshy. Distribution:
drier regions of Colombia and Venezuela, from sea level to
800 m (2600 ft); possibly also the Dutch Antilles. Fruits of Per-
eskia guamacho are edible (Chapter 2, under Cacti as Food).

Pereskia horrida (Kunth) A. P. de Candolle 1828

Cactus horridus Kunth 1823, Rhodocactus horridus (Kunth) F. M.

Knuth 1935

Pereskia humboldtii Britton & Rose 1923

Pereskia vargasii H. Johnson 1952

Pereskia vargasii var. longispina Rauh & Backeberg 1956

Pereskia vargasiivar. rauhii Backeberg 1956, P. humboldtii var. rauhii

(Backeberg) Leuenberger 1986, P. horrida subsp. rauhii (Backe-
berg) Ostolaza 1998

Plants shrubby or small treelike, 2-6 m (6.6-20 ft) tall. Roots
spindle shaped to subglobose. Distal twigs often markedly
zigzag. Leaves elliptic to obovate, 1.5-4 cm (0.6-1.6 in) long,
1-2.5 cm (0.4-1 in) broad, petioles inconspicuous, blade
thick, venation inconspicuous, midribs prominent below,
lateral veins 0-2. Areoles often bearing long, white hairs on
older stems. Spines 1—4 on twigs, straight. Spines as many as
10 or more on trunks, very unequal in length, 1-4 cm (0.4-
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1.6 in) long, often contorted. Flowers borne terminally and
laterally in clusters of two to six, dull red, orange-red, brown-
ish orange, or white, 5-15 mm (0.2-0.6 in) in diameter.
Fruits soft berries, 5-6 mm (0.2 in) in diameter, green, be-
coming black at maturity. Distribution: Peru.

Two subspecies of Pereskia horrida are recognized. Sub-
species horrida has smooth twigs that lack papillae, and flow-
ers that are dull red to orange-red, or brownish orange but
rarely white; it occurs in dry forest and brushland in the dry
valleys of the Maranon at elevations of 500-760 m (1600-
2500 ft). Subspecies rauhii has twigs with stout papillae, and
white flowers; it occurs in the dry valleys of the Maranon at
elevations of 500-2100 m (1600-6900 ft). Sometimes the
two subspecies are sympatric at lower elevations.

Pereskia lychnidiflora A. P. de Candolle 1828
ARBOL DEL MATRIMONIO, CRUZ DEL MATRIMONIO, GUITITACHE,

MANZANOTE, MATEADO, MATEARES, MATIAL, PATILON

Rhodocactus lychnidiflorus (A. P. de Candolle) F. M. Knuth 1935

Pereskia opuntiiflora A. P. de Candolle 1828, Pereskiopsis opuntiiflora

(A. P. de Candolle) Britton & Rose 1907

Pereskia pititache Karwinsky ex Pfeiffer 1837, Opuntia pititache (Pfeif-
fer) F. A. C. Weber 1898, Pereskiopsis pititache (Pfeiffer) Britton &

Rose 1907
Pereskia nicoyana F. A. C. Weber 1902, Rhodocactus nicoyanus (F. A.

C. Weber) F. M. Knuth 1935

Pereskiopsis autumnalis Eichlam 1909, Pereskia autumnalis (Eichlam)

Rose 1909, Rhodocactus autumnalis (Eichlam) F. M. Knuth 1935

Pereskia conzattii Britton & Rose 1919, Rhodocactus conzattii (Britton

& Rose) Backeberg 1958

Plants treelike, to 10 m (33 ft) tall; trunks 30-40 cm (12-16
in) in diameter, rough and fissured. Leaves elliptic to obo-
vate, one or two per areole, 2-8 cm (0.8-3.1 in) long, 1-4
cm (0.4-1.6 in) broad, petioles inconspicuous, venation
pseudopalmate, lateral veins 2-6. Spines 1-3 on twigs, 2-7
cm (0.8-2.8 in) long. Spines 10-30 on trunks, spreading, 3-

Pereskia lychnidiflora, photograph by Beat Leuenberger
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12 cm (1.2-4.7 in) long. Flowers terminal, solitary, bright
yellowish orange, to 6 cm (2.4 in) in diameter. Fruits pear
shaped to spherical, 2.5—4 cm (1—1.6 in) in diameter, green-
ish yellow, nearly smooth, wall somewhat leathery. Distribu-
tion: disjunct occurrence from southern Mexico to Costa
Rica in lowland dry forest from sea level to 1000 m (3300 ft).
Spines of Pereskia lychnidiflora have been used as needles in
Guatemala (Chapter 2, under Other Uses of Cacti).

Pereskia marcanoi Areces 1992

Plants treelike, 4-6 m (13-20 ft) tall; trunks to 30 cm (12 in)
in diameter, rusty brown, fissured. Leaves lance shaped, 3.5-7
cm (1.4-2.8 in) long, 0.7-2.8 cm (0.3-1.1 in) broad, not
fleshy, petioles absent, midribs prominent below, lateral veins
0-3 and not evident. Areoles often forming naked spur
shoots. Spines 1-6 on twigs, 0.6-2.1 cm (0.2-0.8 in) long.
Spines of trunks 10-30, spreading, to 3 cm (1.2 in) long.
Flowers imperfectly unisexual, occurring on functionally
dioecious plants, solitary, bright purplish pink, 2.5-5 cm (1-
2 in) in diameter. Fruits depressed globose, 2-4.5 cm (0.8-
1.8 in) long, 2.5-5.5 cm (1-2.2 in) broad, pale green, naked,
pulpy. Distribution: semideciduous forests on Hispaniola at
elevations of about 500 m (1600 ft).

Pereskia nemorosa Rojas Acosta 1897
AMAPOLA, MORI, QUISCA DEL BOSQUE, TUNA QUISCA

Pereskia amapola F. A. C. Weber 1898
Pereskia argentina F. A. C. Weber 1898

Plants small treelike or shrubby, 3-5 m (9.8-16 ft) high;
trunks to 10 cm (3.9 in) in diameter, smooth, brownish gray.
Leaves obovate to narrowly elliptic-obovate, more than twice
as long as wide, 4-14 cm (1.6-5.5 in) long, 2-6 cm (0.8-2.4
in) wide, petioles to 5 mm long and gradually merging into
the blade, fleshy, venation pinnate, midribs prominent be-
low, lateral veins 6-10 and diverging at angles. Spines 0-5 on
twigs, borne in clusters to spreading, 0.5-5 cm (0.2-2 in)
long. Spines 15-20 or more on trunks, 4-6 cm (1.6-2.4 in)
long. Flowers solitary or in terminal inflorescences of two to
five blooms, pale pink to white, 4-7 cm (1.6-2.8 in) in di-
ameter; receptacles top shaped and with prominent podaria.
Fruits pear shaped, 4-6 cm (1.6-2.4 in) long, 3.5-5 cm (1.4-
2 in) thick, green to yellowish green when mature. Distribu-
tion: drier forests and woodlands in southern Brazil, Para-
guay, northeastern Argentina, and northwestern Uruguay.

Pereskia portulacifolia (Linnaeus) A. P. de Candolle 1828
CAMELIA ROJA

Cactus portulacifolius Linnaeus 1753, Rhodocactus portulacifolius
(Linnaeus) F. M.Knuth 1935

Plants treelike, sometimes shrubby, 3-5 m (9.8-16 ft) tall;
trunks 15-20 cm (5.9-7.9 in) in diameter, gray, nearly
smooth. Leaves variable in shape and size, obovate spatula
shaped to heart shaped, 5-15 mm (0.2-0.6 in) long, 4-10
mm (to 0.4 in) broad, petioles obscure, venation pinnate,
midribs prominent below, lateral veins obscure. Spines 0-3
on twigs, 10-16 mm (0.4-0.6 in) long, spreading. Spines as
many as 50 on trunks, 10-22 mm (0.4-0.9 in) long. Flowers
imperfectly unisexual, occurring on functionally dioecious
plants, usually solitary, bright pink to purple-rose, 3-5.5 cm
(1.2—2.2 in) in diameter. Fruits subglobose, 1.8-3 cm (0.7-
1.2 in) in diameter, smooth and rough leathery when dry.
Distribution: Hispaniola.

Pereskia quisqueyana Liogier 1980

Plants shrubby, 2-4 m (6.6-13 ft) tall; trunks to 25 cm (9.8
in) in diameter, greenish brown to brown, smooth. Leaves
elliptic to obovate lance shaped, 3-5 cm (1.2-2 in) long, 2.5-
3 cm (1-1.2 in) broad, with petioles. Areoles producing only
spines. Spines 0-4 on twigs, 1-1.5 cm (0.4-0.6 in) long,
straw colored to brown. Spines as many as 120 on trunks, 2-
6 cm (0.8-2.4 in) long. Flowers unisexual, pink, 5-7 cm (2-
2.8 in) in diameter. Fruits, seeds not known. Distribution: at
sea level only in the southeastern part of the Dominican Re-
public. Pereskia quisqueyana is only known from the type lo-
cality and is closely related to P. zinniiflora.

Pereskia sacharosa Grisebach 1879
CUGUCHI, GUYAPA, SACHAROSA

Rhodocactus sacharosa (Grisebach) Backeberg 1966

Pereskia moorei Britton & Rose 1919

Pereskia saipinensis Cardenas 1964, Rhodocactus saipinensis
(Cardenas) Backeberg 1966

Pereskia sparsiflora F. Ritter 1980

Pereskia portulacifolia
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Plants treelike or shrubby, 5-7 m (16-23 ft) tall, 2-4 m (6.6-
13 ft) tall. Twigs often zigzag. Leaves extremely variable in
shape and size, mostly obovate, often folded along the mid-
rib, 3-12 cm (1.2-4.7 in) long, 2-7 cm (0.8-2.8 in) broad,
with petioles, venation pinnate, midribs prominent below,
lateral veins 4-6, diverging at angles. Spines 0-5 on twigs,
borne in clusters to spreading, very stout, 1-4 cm (0.4-1.6
in) long. Spines as many as 25 on trunks, 3-5 cm (1.2-2 in)
long. Flowers solitary or in a terminal inflorescence of two to
four, pink or shades thereof, 3-7 cm (1.2-2.8 in) in diameter.
Fruits pear shaped to subglobose, 4-5 cm (1.6-2 in) long
and in diameter, green or yellowish, fleshy. Distribution: low-
lands of the Andes and in the Gran Chaco region of Brazil
(including Mato Grosso), Bolivia, Paraguay, and northwest-
ern Argentina at elevations of 1000-2500 m (3300-8200 ft).

Pereskia stenantha F. Ritter 1979
ESPINHA DE SANTO ANTONIO, FLOR DE CERAM, QUIABENTO

Plants shrubby or treelike, 2-4 m (6.6-13 ft) tall, branching
at or near their bases; trunks to 15 cm (5.9 in) in diameter,
gray, smooth or fissured. Leaves variable in size and shape,
obovate to elliptic, often folded upward along the midrib, 7-
11 cm (2.8-4.3 in) long, 4-6 cm (1.6-2.4 in) broad, with
petioles, midribs prominent from below, lateral veins 5-7.
Spines 0-7 on twigs, borne in clusters to spreading, stiff, 1-5
cm (0.4-2 in) long. Spines as many as 40 on trunks, to 5 cm
(2 in) long. Flowers borne in dense terminal inflorescences,
opening very little, bell to urn shaped, odorless, pink to pur-
plish pink, 1-2 cm (0.4-0.8 in) in diameter. Fruits pear
shaped or top shaped, 3-7 cm (1.2-2.8 in) long, 2-6 cm
(0.8-2.4 in) in diameter, green to yellowish green. Distribu-

tion: caatinga vegetation of southern central Bahia, Brazil,
at elevations of 400-600 m (1300-2000 ft).

Pereskia weberiana K. Schumann 1898
CERVETANO, UTURUNKU

Rhodocactus antonianus Backeberg 1963

Plants slender and shrubby, often spreading and clambering,
1-3 m (3.3-9.8 ft) tall; trunks to 12 cm (4.7 in) in diameter,
brown, fissured and papery. Leaves elliptic to narrowly ellip-
tic to lance shaped, varying considerably in size, 2.5-6 cm
(1-2.4 in) long, 1-3 cm (0.4-1.2 in) broad, petioles short, ve-
nation pinnate, midribs prominent below, lateral veins 2-4.
Areoles 2-3 mm in diameter on twigs, with sparse wool. Are-
oles on trunks and branches producing only spines. Spines
3-5 on twigs, spreading, stiff, 0.8-1.3 cm (0.3-0.5 in) long.
Spines as many as 20 on branches and trunks, 1-2 cm (0.4-0.8
in) long. Flowers solitary or in terminal inflorescences, lasting
1-2 days, pink or white, 1.7-2.5 cm (0.7-1 in) in diameter.
Fruits depressed subglobose, hollow berries, juicy, 5-6 mm
(0.2 in) long, 7 mm (0.3 in) in diameter, glossy black. Distri-
bution: dry forests in the Andean valleys of the Rio Beni, Bo-
livia, at elevations of 1100-1900 m (3600-6200 ft).

Pereskia zinniiflora A. P. de Candolle 1828
ABROJO, ERIZO

Rhodocactus zinniiflora (A. P. de Candolle) F. M. Knuth 1935

Pereskia cubensis Britton & Rose 1912, Rhodocactus cubensis (Britton

& Rose) P.M. Knuth 1935

Plants treelike, 4-8 m (13-26 ft) tall with diffuse branching,
or shrubs; trunks to 25 cm (9.8 in) in diameter, brown,
smooth or fissured. Leaves narrowly elliptic or ovate, broad-

Pereskia stenantha, photograph by Beat
Leuenberger

Pereskia sacharosa, also illustrated on page 24
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est near the middle, 1-4 cm (0.4-1.6 in) long, 1-1.5 cm (0.4-
0.6 in) broad, venation pinnate, midribs prominent below,
lateral veins 2-3 but inconspicuous. Areoles with prominent
rusty brown wool. Spines 0-5 on twigs, 0.7-3 cm (0.3-1.2
in) long. Spines 30-80 on trunks, 2-5 cm (0.8-2 in) long.
Flowers solitary, unisexual, pink to reddish pink to crimson-
purple, 3-4 cm (1.2-1.6 in) in diameter. Fruits depressed
globose, 1.4-2 cm (0.6-0.8 in) in diameter. Distribution:
lowlands of southern and southwestern Cuba.

Pereskia zinniiflora, photograph by Beat Leuenberger

Pereskiopsis
Opuntioid cacti are usually thought of as having jointed
stems that are either round in cross section or flattened, and
leaves that are small and ephemeral. The other notable, and
unpleasant, feature of the group is their glochids. Pereskiop-
sis is an unusual member of the subfamily Opuntioideae in
some respects, as species of the genus have flat, fleshy, long-
lasting leaves similar to those of Pereskia. Pereskiopsis has
glochids, however, as well as certain other opuntioid features
such as those of the flowers and seeds.

Early researchers were uncertain what to do with species
now included in Pereskiopsis, with some being placed in Per-
eskia, others in Opuntia. Nathaniel Britton and Joseph Rose
described Pereskiopsis in 1907, believing the plants belong in
their own genus. All subsequent research has supported their
decision. The name Pereskiopsis is derived from the Greek
opsis, appearance, thus Pereskia-like. Britton and Rose in-
cluded 10 species in Pereskiopsis but the International Cac-
taceae Systematics Group accepts 8. Opuntia brandegeei was
designated as type, but that is an illegitimate name, a syn-
onym of Pereskiopsis porteri, the type. Salvador Arias (1996)
has clarified the taxonomy of Pereskiopsis in an important
study involving both field and laboratory work. The rela-
tively large flowers of Pereskiopsis are usually borne laterally
on the stems and open during the day during summer.

Pereskiopsis Britton & Rose 1907
Subfamily Opuntioideae. Plants shrubby or treelike with several ir-

regular branches, often scrambling or climbing, sometimes with well-

defined trunks. Stems round in cross section, not segmented. Leaves

elliptical, ovate, spatula shaped, or nearly round, flat, fleshy, usually

persistent. Areoles round, hairy, usually with glochids. Spines usually

present, one to several, needle-like. Flowers Opuntia-like, borne lat-

erally on stems of previous season but sometimes terminally, open

during the day, rotate, yellowto pink or red; areoles of pericarpels with

leaves, scales, and glochids; floral tubes absent. Fruits club shaped,

fleshy, indehiscent, often with glochids, sometimes juicy, red or

orange, with few seeds. Seeds broadly oval, whitish yellow, 4-5 mm

long, arillate, with felt or hairs. Distribution: Mexico south into Guate-

mala.

Pereskiopsis aquosa (F. A. C. Weber) Britton & Rose 1907

ALFILERILLO, CHIRRIONCILLO, TASAJILLO, TUNA DE AGUA

Opuntia aquosa F. A. C. Weber 1898

Plants shrubby to treelike, branching basally or from above,
2-4 m (6.6-13 ft) high, often with distinct trunks. Stems
glabrous, green, glaucous when young, 1-2.5 cm (0.4—1 in)
in diameter. Leaves obovate to nearly elliptical, 3.5-8 cm
(1.4-3.1 in) long, 2.5-3.2 cm (1-1.3 in) wide, acuminate api-
cally. Areoles round, producing long hairs when young, gray.
Glochids yellow. Spine usually one, sometimes as many as 4,
sometimes absent, rigid, pale yellow to yellowish white, later
gray, 0.5-3.6 cm (0.2-1.4 in) long. Flowers borne at the ends
of branches, golden yellow with reddish tint, 10-16 cm (3.9-
6.3 in) long, 6-7 cm (2.4-2.8 in) in diameter; pericarpels
with bracts. Fruits pear shaped, yellowish green, edible, 6-13
cm (2.4-5.1 in) long, 1.6-3.5 cm (0.6-1.4 in) in diameter,
with abundant glochids. Distribution: Durango, Jalisco, and
Nayarit, Mexico.

Pereskiopsis blakeana j. G. Ortega 1929
COCONOXTLE, JOCONOXTLE

Plants shrubby to treelike, usually branching basally, 1-3 m
(3.3-9.8 ft) high with well-defined but short trunks. Stems
cylindrical, ascending, glabrous, green, becoming brownish
with age, 3-6 mm (to 0.2 in) in diameter. Leaves acute api-
cally and basally, 2.8-6 cm (1.1-2.4 in) long, 1.5-3 cm (0.6-
1.2 in) wide. Areoles round, with felt and glochids. Glochids
abundant, yellow to reddish, 2-4 mm long. Spines 1-3 on
the stems, more on trunks, black to gray, with darker bases,
2-7 cm (0.8-2.8 in) long. Flowers yellow, 3.8-5 cm (1.5-2
in) long, 3.7-4.3 cm (1.5-1.7 in) in diameter; pericarpels with
bracts. Fruits pear shaped, reddish green to grayish green, 3-6
cm (1.2-2.4 in) long, 0.8-2 cm (0.3-0.8 in) in diameter. Dis-
tribution: Durango, Sinaloa, and Michoacan, Mexico.
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ALFILERILLO, COLA DE DIABLO, NOPALETA, PATILON

Opuntia diguetii F. A. C. Weber 1898

Pereskiopsis velutina Rose 1907

Plants densely shrubby, branching basally, to 1-2 m (3.3-6.6
ft) high with poorly developed trunks. Stems reddish green,
finely hairy, 4-8 mm (to 0.3 in) in diameter. Leaves elliptical
to ovate, acuminate apically, wedge shaped basally, 2-6 cm
(0.8-2.4 in) long, 1.5-3 cm (0.6-1.2 in) wide, finely hairy.
Areoles whitish, with glochids, wool, some hairs, and a few
spines. Glochids abundant, to 2 mm long. Spines 1-5 on
stems, more on trunks, straight, ascending, nearly black,
grayish with age, 2-7 cm (0.8-2.8 in) long. Flowers yellow,
3-7.5 cm (1.2-3 in) long, 3.2-4.5 cm (1.3-1.8 in) in diame-
ter; pericarpels with bracts, pubescent. Fruits top shaped to
obovoid, orange to yellow, sometimes becoming red, hairy,
2.5-7 cm (1-2.8 in) long, 1—1.6 cm (0.4-0.6 in) in diameter,
with abundant glochids. Distribution: Guanajuato, Quere-
taro, Mexico, Morelos, Oaxaca, Jalisco, Michoacan, and Gu-
errero, Mexico.

Pereskiopsis gatesii E. M. Baxter 1932

Plants shrubby, somewhat trailing. Stems pale green to gray-
ish, woody, 2-3 m (6.6-9.8 ft) long, to 1.5 cm (0.6 in) in di-
ameter. Leaves obovate, pointed apically, sessile, green, not
hairy, to 2.5 cm (1 in) long. Areoles round, dark, with long
dark brown glochids. Spines one to several, gray to nearly
black, sometimes with a paperlike covering, to 5 cm (2 in)
long. Flowers bright yellow, 2-3 cm (0.8-1.2 in) in diameter.
Fruits deep red, to 2 cm (0.8 in) long. Distribution: Baja Ca-
lifornia Sur, Mexico. Pereskiopsis gatesii may be merely a pop-
ulation of P. porteri.
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Pereskiopsis kellermanii Rose 1907
COLA LAGARTO

Pereskiopsis scandens Britton & Rose 1923, Pereskia scandens (Brit-

ton & Rose) Standley 1930

Plants shrubby, clambering, branches arising at right angles
to main ones, 4-5 m (13-16 ft) high. Stems weak, green
when young, darker with age, glabrous, herbaceous, to 2 cm
(0.8 in) in diameter. Leaves obovate to oblanceolate to ellip-
tical, bright green, glabrous, much longer than wide, 2.5-5
cm (1-2 in) long, 2-2.5 cm (0.8-1 in) broad. Areoles round,
with white hairs and dark glochids. Glochids abundant, red-
dish, to 4 mm long. Spines 1-3, sometimes absent, usually
more on trunks, black, becoming gray with age, straight,
stout, 1-4 cm (0.4-1.6 in) long. Flowers yellow, 4-6 cm (1.6-
2.4 in) long, 4.5-5.5 cm (1.8-2.2 in) in diameter; pericarpels
with glochids but no spines. Fruits top shaped, orange, be-
coming red, glabrous, 2.5-6 cm (1-2.4 in) long, 0.8-1.8 cm
(0.3-0.7 in) in diameter. Distribution: Guatemala, and Chi-
apas, Morelos, Veracruz, and Oaxaca, Mexico.

Pereskiopsis porteri (I Brandegee ex F. A. C. Weber) Britton
& Rose 1907

ALCAHUESAR, ALCAJER, ALCAJES, RAJAMATRACA, ROSA AMARILLA,

XOCONOXTLE

Opuntia porteri T. Brandegee ex F. A. C. Weber 1898, not (A. P. de Can-

dolle) K. Schumann 1898 (see Pereskiopsis rotundifolia)

Opuntia rotundifolia T. Brandegee 1891, not (A. P.de Candolle) K.

Schumann 1898 (see Pereskiopsis rotundifolia)

Opuntia brandegeei K. Schumann 1898, illegitimate name; Pereskiop-

sis brandegeei (K. Schumann) Britton & Rose 1907, illegitimate name

Plants shrubby to treelike, sometimes sprawling, 2-5 m (6.6-
16 ft) high, branches ascending from well-defined woody
trunks to 3 cm (1.2 in) in diameter and bearing areoles with
15-20 large spines. Stems stout, woody, green, glabrous, 10-

Pereskiopsis diguetii Pereskiopsis gatesii, photograph by Charles Glass
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40 cm (3.9-16 in) long, 0.5-1 cm (0.2-0.4 in) in diameter.
Leaves variable, sessile, ovate to rounded to lance shaped,
glabrous, green, fleshy, 1.2—5 cm (0.5—2 in) long, 0.5—3 cm
(0.2-1.2 in) wide. Areoles gray, often with hairs. Glochids
usually abundant, reddish. Spines 1-3, sometimes absent on
young stems, as many as 16 on trunks, straight, ascending,
blackish to gray, 0.5—5 cm (0.2—2 in) long. Flowers opening
widely, yellow, 4-5 cm (1.6-2 in) long, 4-8 cm (1.6-3.1 in)
in diameter; pericarpels with glochids and hairs but usually
no spines. Fruits jointlike or cylindrical, reddish orange to
yellowish orange, prolific, 3-5.5 cm (1.2-2.2 in) long, 0.4-1.2
cm (to 0.5 in) in diameter. Distribution: Nayarit, Sinaloa,
Sonora, and Baja California Sur, Mexico.

Pereskiopsis rotundifolia (A. P. de Candolle) Britton & Rose
1907

CHAPISTLE, TZOMPAHUIZTLE

Pereskia rotundifolia A. P. de Candolle 1828, Opuntia rotundifolia

(A. P. de Candolle) K. Schumann 1898, not T. Brandegee ex F. A. C.

Weber 1898 (see Pereskiopsis porteri)

Pereskiopsis porteri

Pereskiopsis rotundifolia, photograph by Gordon Rowley

Opuntia chapistle F. A. C. Weber 1904, Pereskiopsis chapistle (F. A. C.

Weber) Britton & Rose 1907

Plants shrubby to treelike, much branched, somewhat
woody, 2-4 m (6.6-13 ft) high, sometimes forming trunks.
Stems slender, glabrous, brownish, 5-12 mm (0.2-0.5 in) in
diameter. Leaves nearly round, mucronate, fleshy, 3-8 cm
(1.2-3.1 in) long, 1.7-4.7 cm (0.7-1.9 in) wide. Areoles gray,
without hairs. Glochids abundant or rare, reddish, 3-5 mm
long. Spine usually one, sometimes absent, rarely as many as
3, straight, erect, white to grayish, 3-7 cm (1.2-2.8 in) long.
Flowers borne laterally on the stems, solitary, yellowish red,
2.5-4 cm (1-1.6 in) long, 2.5-3.5 cm (1-1.4 in) in diameter;
pericarpels without hairs, glochids few. Fruits obovoid, with-
out pedicels, red, 1.5-2.5 cm (0.6-1 in) long, 1-1.4 cm (0.4-
0.6 in) in diameter. Distribution: Morelos, Mexico, Guerrero,
Oaxaca, and Puebla, Mexico.

Pereskiopsis spathulata (Otto ex Pfeiffer) Britton & Rose
1907

ALFILERILLO, PATILON

Pereskia spathulata Otto ex Pfeiffer 1837

Pereskia higuerana Cardenas 1964, Rhodocactus higueranus (Carde-

nas) Backeberg 1966

Plants shrubby with a few branches, 1—2 m (3.3—6.6 ft) high.
Stems covered in a fine bloom, arching. Leaves wedge
shaped, thick, 2.5-5 cm (1-2 in) long. Areoles bearing brown
glochids. Spines 1-2, rigid, white with dark tips, to 2.5 cm (1
in) long. Flowers red. Fruits not known. Distribution: un-
certain, possibly Jalisco, Mexico. Pereskiopsis spathulata may
simply be a variant of P. diguetii; its status is uncertain be-
cause so little is known about it.

Pilosocereus
It is fortunate when a hitherto poorly understood group of
cacti is the object of a major research project. Such is the case
with Pilosocereus, a genus of columnar cacti found from
Mexico into South America. Daniela Zappi (1994) undertook
such a study for her doctoral degree at the University of Sao
Paulo, which involved fieldwork and studies of vegetative
and seed morphology, and reproductive biology.

The name Pilosocereus is relatively recent, having been
proposed by Ronald Byles and Gordon Rowley in 1957.
Many species had been described long before but placed in
Pilocereus, described by Charles Lemaire in 1839. Unfortu-
nately, the type species of Lemaire's genus is the same as that
of Cephalocereus, described a year earlier by Ludwig Pfeiffer:
Cactus senilis - Cephalocereus senilis. Thus Pilocereus is
nomenclaturally illegitimate. An attempt was made by Karl
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Schumann to redefine Pilocereus without Lemaire's type but
that only resulted in another illegitimate name. A proposal
was made in 1954 to the International Botanical Congress to
retain Pilocereus by conserving that name, but it failed to
pass. The solution was to coin a new name, which was done
by Byles and Rowley (1957) in describing Pilosocereus (type,
P. leucocephalus) to include the 58 species formerly in Pilo-
cereus. Many additional species have since been described
but many appear to be frivolous and have been relegated to
synonymy. Zappi suggests that the genus probably comprises
36 species and a naturally occurring hybrid.

The name Pilosocereus is derived from the Latin pilosus,
hairy, thus hairy cereus, similar to the Greek pilos, felted,
from which the name Pilocereus was derived. Pilosocereus is
characterized as having abundantly woolly flowering areoles
near the tips of the stems that produce night-flowering, bat-
pollinated blossoms in summer. The flowers have fleshy,
naked pericarpels and floral tubes.

Pilosocereus Byles & G. D. Rowley 1957
Pilocereus K. Schumann 1894, illegitimate name, notLemaire 1839

(see Cephalocereus)
Pseudopilocereus Buxbaum 1968

Subfamily Cactoideae, tribe Cereeae. Plants shrubby or treelike,
usually branched above the ground, to 10 m (33ft) high. Stems green
to gray to waxy blue, usually smooth, highly mucilaginous. Ribs 3-30,
sinuses usually straight, often with cross-furrows. Areoles with felt,
producing abundant woolly hairs to 5 cm (2 in) long near the stem
tips and often covering the ribs, sometimes forming lateral cephalia.
Spines variable, straight to rarely curved, sometimes translucent.
Flower buds at acute or obtuse angles priorto expansion and opening
of the flower. Flowers open in the evening, tubularto bell shaped, bat
pollinated, white or pale pink, usually smooth and lacking areoles,
2.5-9 cm (1-3.5 in) long, 2-7 cm (0.8-2.8 in) in diameter; peri-
carpels and floral tubes fleshy and lacking obvious bracts, often tinged
with brown or purple; stamens numerous. Fruits globose to depressed
globose, smooth, blackening, usually pendent, dehiscing by various
means, pulp of varying colors; perianth parts persistent. Seeds dark
brown or black, 1.2-2.5 mm long, snail shaped. Distribution: Mexico,
Caribbean, and south throughout much of tropical South America in
Colombia, Venezuela, Guyana, Suriname, Ecuador, Peru, Brazil, and
Paraguay.

Pilosocereus albisummus P. J. Braun & Esteves 1987

Plants shrubby or treelike, to 2.8 m (9.2 ft) high, branching
above ground level with well-defined trunks. Stems erect,
gray-green, to 8.5 cm (3.3 in) in diameter. Ribs 6-12. Spines
pale yellow or reddish, becoming grayish or black. Central
spines 3-7, erect to bent downward, 5-10 mm (0.2-0.4 in)

long. Radial spines 11-13, flattened against the stem surface,
5-7 mm (0.2-0.3 in) long. Fertile portions of stems evident,
with flower-bearing areoles on every rib near the stem tips,
with grayish to brownish hairs to 22 mm (0.9 in) long and
spines to 41 mm (1.6 in) long. Flower buds obtuse. Flowers
silvery white to purplish, to 4.3 cm (1.7 in) long and 3.5 cm
(1.4 in) in diameter. Fruits depressed globose, to 2.5 cm (1
in) long, dehiscing by lateral slits, pulp magenta. Distribu-
tion: western Minas Gerais, Brazil. Pilosocereus albisummus is
poorly known.

Pilosocereus alensis (F. A. C. Weber ex Roland-Gosselin)
Byles & G.D.Rowley 1957

BARBA DE VIEJO, PITAHAYA BARBONA

Pilocereus alensis F. A. C. Weber ex Roland-Gosselin 1905, Cephaloce-
reus alensis (F. A. C. Weber ex Roland-Gosselin) Britton & Rose 1909

Pilocereus guerreronis Backeberg 1941, Pilosocereus guerreronis
(Backeberg) Byles & G. D. Rowley 1957

Plants treelike, branching from the base, 5-6 m (16-20 ft)
high. Stems erect, hard, to 12 cm (4.7 in) in diameter. Ribs 14,
tuberculate, minutely notched. Spines yellowish, becoming
reddish, then gray. Central spine one. Radial spines 11-13,
needle-like, to 20 mm (0.8 in) long, lowermost one deflexed
and longest. Fertile portions of stems forming lateral cepha-
lia with dense white hairs. Flowers appearing to be light pur-
ple. Fruits not known. Distribution: Chihuahua, Durango,
Guerrero, Michoacan, Mexico, Jalisco, and Sonora, Mexico.
Pilosocereus alensis has been studied too little.

Pilosocereus albisummus
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Pilosocereus alensis

Pilosocereus arrabidae (Lemaire) Byles & G. D. Rowley 1957
FACHEIRO DA PRAIA
Cactus heptagonus Vellozo 1829, not Linnaeus 1753
Cactus hexagonus Vellozo 1829, not Linnaeus 1753 (see Cereus hexa-

gonus)
Pilocereus arrabidae Lemaire 1862, Cephalocereus arrabidae (Le-

maire) Britton & Rose 1920, Pseudopilocereus arrabidae (Lemaire)
Buxbaum 1968

Cereus warmingii K. Schumann 1890

Plants shrubby, 1-4 m (3.3-13 ft) high, often lacking trunks,
branching near the base. Stems straight, slightly curved up-
ward, yellow-green to dark green, 4.5-9.5 cm (1.8-3.7 in) in
diameter, only slightly woody. Ribs 5-8, transverse folds
oblique. Areoles produced on conspicuous podaria, hairs
present or absent. Spines translucent at first, becoming
brown to grayish. Central spines usually 2-4, often one as-
cending and two erect, 15-40 mm (0.6-1.6 in) long. Radial
spines 7-10,2-20 mm (to 0.8 in) long, flattened against the
stem surface. Fertile portions not differentiated. Flower-

bearing areoles along the stems. Flower buds acute. Flowers
funnelform, 6-7 cm (2.4-2.8 in) long, 4-5 cm (1.6-2 in) in
diameter. Fruits depressed globose, dehiscing by lateral slits,
3-5 cm (1.2-2 in) long, pulp magenta. Distribution: Rio de
Janeiro, Espirito Santo, and southeastern Bahia, Brazil, from
sea level to 100m (330 ft).

Pilosocereus aureispinus (Burning & Brederoo) F. Ritter
1979

Coleocephalocereus aureispinus Burning & Brederoo 1974

Plants shrubby, to 2 m (6.6 ft) high, branching only basally.
Stems erect, dark green, smooth, 5-9 cm (2-3.5 in) in diam-
eter, weakly woody. Ribs 20-24, without transverse folds.
Spines translucent to golden to rust colored, sometimes
bristly. Central spines 8-16, ascending, 4-12 mm (to 0.5 in)
long. Radial spines 14-16, flattened against the stem surface,
4-12 mm (to 0.5 in) long. Fertile portions of stems poorly
differentiated. Flower-producing areoles lateral or forming
rings around the stems, with sparse white hairs and golden
bristles to 50 mm (2 in) long. Flower buds acute. Flowers
narrow, externally dark, white, to 5 cm (2 in) long, 2-2.2 cm
(0.8-0.9 in) in diameter. Fruits globose to depressed globose,
2-2.6 cm (0.8-1 in) long, dehiscing by lateral slits, pulp white.
Distribution: central Bahia, Brazil, at elevations of 450-550
m (1500-1800 ft).

Pilosocereus aurisetus (Werdermann) Byles & G. D. Rowley
1957

QUIABO DA LAPA, QUIABO DO INFERNO, RABO DE RAPOSA

Pilocereus aurisetus Werdermann 1933, Pseudopilocereus aurisetus
(Werdermann) Buxbaum 1968

Pseudopilocereus werdermannianus Burning & Brederoo 1975, Piloso-
cereus werdermannianus (Buining & Brederoo) F. Ritter 1979, Pilo-
socereus aurisetus subsp. werdermannianus (Buining & Brederoo)
P.J.Braun&Estevesl995

Pilosocereus aurilanatus F. Ritter 1979, P. aurisetus subsp.aurilana-
tus (F. Ritter) Zappi 1994, Pseudopilocereus aurilanatus (F. Ritter)
P. V. Heath 1994

Pilosocereus werdermannianus var. densilanatus F. Ritter 1979, P. au-
risetus subsp. densilanatus (F. Ritter) P. J. Braun & Esteves 1995

Pilosocereus supthutianus P. J. Braun 1985, P. aurisetus subsp.
supthutianus (P. J. Braun) P. J. Braun & Esteves 1995

Plants shrubby, 1-3 m (3.3-9.8 ft) high, branching only
basally. Stems erect, weakly woody, 2.8-7 cm (1.1-2.8 in) in
diameter. Ribs 10-17, transverse folds absent. Spines 17-25,
translucent, white to golden yellow. Fertile portions of stems
strongly differentiated, lateral or subapical. Flower-bearing
areoles with abundant long hairs and golden bristles. Flower
buds acute. Flowers funnelform, reddish, 3.2-5 cm (1.3-2
in) long, 3-4 cm (1.2-1.6 in) in diameter. Fruits depressed



globose, 2-3.5 cm (0.8-1.4 in) long, dehiscing by central slits,
pulp white. Distribution: Minas Gerais, Brazil.

Two subspecies of Pilosocereus aurisetus are recognized
by Zappi (1994). Subspecies aurisetus has white hairs on its
flower-producing areoles, and stems to 2 m (6.6 ft) long and
2.8-5.5 cm (1.1-2.2 in) in diameter; it occurs in the Serra do
Espinhaco at elevations of 650-1300 m (2100-4300 ft). Sub-
species aurilanatus has golden hairs on its flower-producing
areoles, and stems to 3 m (9.8 ft) high and 4.5-7 cm (1.8-2.8
in) in diameter; it occurs in the Serra do Cabral at 800-900
m (2600-2950 ft).

Pilosocereus azillensis N. P. Taylor & Zappi 1997

Plants treelike or shrubby, branching above the base, to 10 m
(33 ft) high. Stems olive green to glaucous, smooth, 8-9.5
cm (3.1-3.7 in) in diameter. Ribs 6-12, sometimes with
transverse folds. Areoles 5-7 mm (0.2-0.3 in) apart. Spines
slender, yellowish brown, opaque. Central spines 1-11,5-40
mm (0.2-1.6 in), ascending to erect. Radial spines 8-12, flat-
tened against the stem surface, 3—13 mm (to 0.5 in) long.
Flower-producing portions only slightly modified, on api-
cal and subapical areoles of one to three ribs. Flower-bearing
areoles with white to gray hairs, to 3 cm (1.2 in) long. Flower
buds acute. Flowers opening widely, pale green externally,
5.5-6.7 cm (2.2-2.6 in) long, 4.7-7 cm (1.9-2.8 in) in diam-
eter. Fruits depressed globose, 4.2-6 cm (1.7-2.4 in) in di-
ameter, dehiscing by lateral slits, pulp magenta. Distribution:
municipality of Pedra Azul, Minas Gerais, Brazil.

Pilosocereus brasiliensis (Britton &Rose) Backeberg 1960
Cephalocereus brasiliensis Britton & Rose 1920, Pilocereus brasilien-

sis (Britton & Rose) Werdermann 1933

?Cereus sublanatus Salm-Dyck 1834, ?Pilocereus sublanatus (Salm-

Dyck) Forster ex Backeberg & F. M. Knuth 1935, ?Pilosocereus sub-

lanatus (Salm-Dyck) Byles & G. D. Rowley 1957

Pseudopilocereus ruschianus Buining & Brederoo 1980, Pilosocereus

ruschianus (Buining & Brederoo) P. J. Braun 1988, Pilosocereus

brasiliensis subsp. ruschianus (Buining & Brederoo) Zappi 1994

Plants erect or climbing shrubs, 2-4 m (6.6-13 ft) high with
few branches, without well-defined trunks. Stems green to
gray-green, 4.5-5.5 cm (1.8-2.2 in) in diameter, moderately
woody. Ribs 4—6, transverse folds oblique. Areoles located
on podaria, with long hairs. Spines reddish or yellowish
brown, becoming gray. Central spine one, erect, 10-20 mm
(0.4-0.8 in) long. Radial spines several, spreading, very
short. Fertile portions of stems only slightly differentiated,
with flower-bearing areoles occurring randomly over the
stems. Flower buds obtuse. Flowers narrowly funnelform,
white, to 4.5 cm (1.8 in) long, 2.5-3 cm (1-1.2 in) in diame-
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ter. Fruits depressed globose, to 2 cm (0.8 in) long, dehiscing
by lateral slits, pulp magenta. Distribution: Espirito Santo,
Rio de Janeiro, Bahia, and Minas Gerais, Brazil.

Two subspecies of Pilosocereus brasiliensis are recognized.
Subspecies brasiliensis has dark green branches with 4-5 ribs,
and the stem tips usually lack very woolly areoles; it occurs
from sea level to 100 m (330 ft) along the coast of Espirito
Santo and Rio de Janeiro. Subspecies ruschianus has gray-
green stems with 5-6 ribs, and the stem tips have very woolly
areoles; it occurs at 80-700 m (260-2300 ft) in southern
Bahia, Espirito Santo, and eastern Minas Gerais.

Pilosocereus catingicola (Gurke) Byles & G. D. Rowley 1957
FACHEIRO
Cereus catingicola Gurke 1908, Cephalocereus catingicola (Gurke)

Britton & Rose 1920, Pilocereus catingicola (Gurke) Werdermann

1933, Pseudopilocereus catingicola (Gurke) Buxbaum 1968

Pilocereus arenicola Werdermann 1933, Pilosocereus arenicola (Wer-

dermann) Byles & G. D. Rowley 1957, Pilosocereus catingicola

subsp. arenicola (Werdermann) P. J. Braun & Esteves 1995

Pilocereus hapalacanthus Werdermann 1933, Pilosocereus hapala-

canthus (Werdermann) Byles & G. D. Rowley 1957, Pseudopilo-

cereus hapalacanthus (Werdermann) Buxbaum 1968, Pilosocereus

catingicola subsp. hapalacanthus (Werdermann) P. J. Braun & Es-

teves 1995

Pilocereus rupicola Werdermann 1933, Pilosocereus rupicola (Werder-

mann) Byles & G. D. Rowley 1957, Pseudopilocereus rupicola (Wer-

dermann) Buxbaum 1968

Pilocereus salvadorensis Werdermann 1933, Pilosocereus salvadoren-

sis (Werdermann) Byles & G. D. Rowley 1957, Austrocephalocereus

salvadorensis (Werdermann) Buxbaum 1966, Pseudopilocereus

salvadorensis (Werdermann) Buxbaum 1968, Pilosocereus catingi-

cola subsp.salvadorensis (Werdermann) Zappi 1994

Pilocereus sergipensis Werdermann 1933, Pilosocereus sergipensis

(Werdermann) Byles & G. D. Rowley 1957, Pseudopilocereus

sergipensis (Werdermann) Buxbaum 1968

Pilosocereus robustus F. Ritter 1979, P. catingicola subsp. robustus

(F. Ritter) P. J. Braun & Esteves 1995, Pseudopilocereus robustus

(F. Ritter) P. V. Heath 1994

Plants treelike or shrubby, branching above the base, 3-10 m
(9.8-33 ft) high. Stems olive green to glaucous, smooth, 3.5-
12 cm (1.4-4.7 in) in diameter. Ribs 4-12, sometimes with
transverse folds. Spines yellowish brown, opaque. Central
spines 1-11, ascending to erect, 2-40 mm (to 1.6) in. Radial
spines 8-12, flattened against the stem surface, 3-13 mm (to
0.5 in) long. Flower-producing portions only slightly modi-
fied, on apical and subapical areoles of one to three ribs.
Flower-bearing areoles with white to gray hairs, to 3 cm (1.2
in) long. Flower buds acute. Flowers opening widely, pale
green externally, 5.5-6.7 cm (2.2-2.6 in) long, 4.7-7 cm
(1.9-2.8 in) in diameter. Fruits depressed globose, 4.2-6 cm



578 Pilosocereus catingicola

(1.7-2.4 in) in diameter, dehiscing by lateral slits, pulp ma-
genta. Distribution: caatinga vegetation of Bahia north into
Sergipe, Alagoas, Pernambuco, Rio Grande do Norte, and
Ceara, Brazil.

Two subspecies of Pilosocereus catingicola are recognized
by Zappi (1994). Subspecies catingicola has stems 8-12 cm
(3.1-4.7 in) in diameter with 4-6 ribs, and stout central
spines 10-40 mm (0.4-1.6 in) long; it occurs at elevations

Pilosocereus catingicola subsp. catingicola, photograph by Urs Eggli

Pilosocereus chrysacanthus

of 200-850 m (660-2800 ft) throughout much of Bahia.
Subspecies salvadorensis has stems 3.5-6 cm (1.4-2.4 in) in
diameter with 6-12 ribs, and slender central spines 2-10 mm
(to 0.4 in) long; it occurs in Sergipe, Alagoas, Pernambuco,
Rio Grande do Norte, Ceara, and Bahia.

Pilosocereus chrysacanthus (F. A. C. Weber) Byles & G. D.
Rowley 1957

GOLDEN OLD MAN, GOLDEN-SPINED CACTUS

Pilocereus chrysacanthus F. A. C. Weber 1897, Cephalocereus

chrysacanthus (F. A. C. Weber) Britton & Rose 1909

Plants treelike, 3-4 m (9.8-13 ft) high, branching mostly
from the base. Stems more or less erect, glaucous green. Ribs
9-12. Spines 12-15, yellowish, becoming darker with age, the
longest 3—4 cm (1.2-1.6 in). Flower-producing portions well
defined, located apically and on one side of each stem.
Flower-bearing areoles with long white hairs and yellow
spines. Flowers with a rose tint, 7-8 cm (2.8-3.1 in) long.
Fruits globose, 3-4 cm (1.2—1.6 in) in diameter, pulp pur-
ple. Distribution: Puebla and Oaxaca, Mexico.

Pilosocereus chrysostele (Vaupel) Byles & G. D. Rowley 1957
FACHEIRO, RABO DE RAPOSA

Cereus chrysostele Vaupel 1923, Pilocereus chrysostele (Vaupel) Wer-

dermann 1933, Pseudopilocereus chrysostele (Vaupel) Buxbaum

1968

Plants shrubby, 1.5-3 m (4.9-9.8 ft) high, branching only
basally. Stems erect, pale green, smooth, 4-7 cm (1.6-2.8 in)
in diameter. Ribs 22-23, without transverse folds. Spines
translucent pale yellow. Central spines 6-8, ascending, 5-12
mm (0.2-0.5 in) long. Radial spines 9-12, flattened against
the stem surface, 4-10 mm (to 0.4 in) long. Flowering por-
tions strongly differentiated. Flower-bearing areoles on lat-
eral and subapical parts of the stems, with white hairs to 20
mm (0.8 in) long and golden bristles 40-60 mm (1.6-2.4 in)
long. Flower buds obtuse. Flowers stout, short, pinkish or
brownish, 4.5-5 cm (1.8-2 in) long, 3.7 cm (1.5 in) in diam-
eter. Fruits depressed globose, 3-3.5 cm (1.2-1.4 in) in di-
ameter, dehiscing by lateral or adaxial slits, pulp magenta.
Distribution: northeastern Brazil near the borders of Ceara,
Paraiba, and Pernambuco at elevations of 430-600 m
(1400-2000 ft).

Pilosocereus densiareolatus F . Ritter 1979
CABECA DE VELHO, FACHEIRO DA LAPA

Pseudopilocereus densiareolatus (F. Ritter) P. V. Heath 1994

Plants treelike, 2-6 m (6.6-20 ft) high with well-defined
trunks. Stems erect, olive green to bluish, glaucous, weakly
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woody, smooth, 3-7 cm (1.2-2.8 in) in diameter. Ribs 13-19,
without transverse folds. Spines translucent, brown to gold-
en, becoming gray with age. Central spines 6-15, ascending,
9-35 mm (0.4-1.4 in) long. Radial spines 14-16, flattened
against the stem surface, 4-7 mm (to 0.3 in) long. Flowering
portions of the stems slightly to well differentiated. Flower-
bearing areoles forming lateral cephalia with white to gray
to brown hairs 30-80 mm (1.2-3.1 in) long and golden bris-
tles. Flower buds obtuse. Flowers short, tubular, appearing
olive green on the outside, 5—6 cm (2-2.4 in) long, to 4 cm
(1.6 in) in diameter. Fruits depressed globose, 2-3 cm (0.8-
1.2 in) long, dehiscing by lateral or adaxial slits, pulp magen-
ta. Distribution: northern Minas Gerais and western Bahia,
Brazil, at elevations of 450-800 m (1500-2600 ft).

Pilosocereus diersianus (Esteves) P. J. Braun 1988
Pseudopilocereus diersianus Esteves 1981

Plants shrubby, to 2 m (6.6 ft) high, branching above the
base. Stems erect, green to gray-green, 5-9 cm (2-3.5 in) in
diameter. Ribs 19-22, transverse folds not visible. Spines
golden brown to gray-brown. Central spines 10, ascending,
5-60 mm (0.2-2.4 in) long. Radial spines 10-20, flattened
against the stem surface. Flower-producing portion strongly
differentiated, on lateral and subapical parts. Flower-bear-
ing areoles with white hairs to 30 mm (1.2 in) long and yel-
low bristles to 10 cm (3.9 in) long. Flowers stout, flared, 3.5-5
cm (1.4-2 in) long, 3-3.5 cm (1.2-1.4 in) in diameter. Fruits
depressed globose, 2-3 cm (0.8-1.2 in) long, dehiscing by
lateral slits, pulp magenta. Distribution: limestone rocks in
northeastern Goias, Brazil, at elevations of 600-700 m (2000-
2300 ft).

Pilosocereus estevesii P. j. Braun 1999

Plants treelike, often candelabra-like, to 3.2 m (10.5 ft) high,
with erect columnar branches. Stems erect, green to greenish
blue to greenish gray, 2.5-6.5 cm (1-2.6 in) in diameter. Ribs
10-13, with straight grooves between, slightly depressed be-
tween areoles. Areoles round to oval, to 1.3 cm (0.5 in) apart.
Spines needle-like, straight, radiating, light yellow to brown-
ish to grayish. Central spines 1-7 but variable in number. Ra-
dial spines 13-17, to 16 mm (0.6 in) long. Flower-produc-
ing portion well differentiated as an intermittent, compact,
circular, ring-shaped structure. Flower-bearing areoles with
brownish to grayish bristles to 47 mm (1.9 in) long. Flowers
open at night, more or less funnelform, to 4.7 cm (1.9 in)
long, whitish to pale cream. Fruits depressed globose to glo-
bose, rosy cream with dark rose pulp, to 3.6 cm (1.4 in) in di-
ameter, dehiscing by lateral slits. Distribution: Serra do
Muquem, Bahia, Brazil.

Pilosocereus flavipulvinatus (Buining & Brederoo) F. Rit-
ter 1980

Pseudopilocereus flavipulvinatus Buining & Brederoo 1979
Pilosocereus carolinensis F. Ritter 1979, Pseudopilocereus carolinen-

sis (F. Ritter) P. V. Heath 1994, Pilosocereus flavipulvinatus subsp.

carolinensis (F. Ritter) P. J. Braun & Esteves 1995

Plants treelike, slender, sparsely branched, 2-8 m (6.6-26 ft)
high, often leaning on other vegetation, with well-defined
trunks. Stems erect to inclined, olive green, glaucous at the
tips, 3-9 cm (1.2-3.5 in) in diameter. Ribs 6-9, transverse
folds oblique. Areoles located on rounded stem projections,
with yellowish felt. Spines translucent, pale yellow, becoming
gray, ascending. Central spines 3-5, erect, 15-30 mm (0.6-
1.2 in) long, lowermost one longest. Radial spines 12-15, flat-
tened against the stem surface, 5-14 mm (0.2-0.6 in) long.
Fertile portions not differentiated. Flower-bearing areoles
subapical, on two to four ribs. Flower buds acute. Flowers fun-
nelform, 5.8-6 cm (2.3-2.4 in) long, 3.5-3.7 cm (1.4-1.5 in)
in diameter. Fruits depressed globose, 3-3.5 cm (1.2-1.4 in) in
diameter, dehiscing by lateral slits, pulp magenta. Distribu-
tion: dense caatinga vegetation at elevations of 120-200 m
(390-650 ft) along the border of Piaui and Maranhao, Brazil.

Pilosocereus flexibilispinus P. J. Braun & Esteves 1990

Plants treelike, to 8 m (26 ft) high, branched above the ground,
with well-defined trunks. Stems erect, gray-green to bluish,
5-12 cm (2-4.7 in) in diameter. Ribs 9-11, high and narrow,
transverse folds oblique. Spines yellow to brownish red. Cen-
tral spines 5-11, erect to bent away, 17-31 mm (0.7-1.2 in)
long. Radial spines 14-20, flattened against the stem surface,
11 mm (0.4 in) long. Fertile portions strongly differentiated.
Flower-bearing areoles near the stem tips, on most ribs, with
gray hairs to 23 mm (0.9 in) long and flexible spines to 75 mm
(3 in) long. Flower buds obtuse. Flowers flared, to 4.8 cm (1.9
in) long and 2.8 cm (1.1 in) in diameter. Fruits globose to
slightly depressed globose, 3.6 cm (1.4 in) in diameter, de-
hiscing by lateral slits, pulp red. Distribution: limestone at an
elevation of about 600 m (2000 ft) in Tocantins, Brazil.

Pilosocereus floccosus Byles & G. D. Rowley 1957
Pseudopilocereus floccosus (Byles & G. D. Rowley) Buxbaum 1968

Pilosocereus quadricostatus F. Ritter 1979, P. floccosus subsp.
quadricostatus (F. Ritter) Zappi 1994, Pseudopilocereus quadri-

costatus (F. Ritter) P. V. Heath 1994

Plants variable in habit, shrubby or treelike, sometimes
branching above the ground with few or many branches, 1-5
m (3.3-16 ft) high with well-defined trunks. Stems erect,
rough and warty, gray-green, 5-11 cm (2-4.3 in) in diameter.
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Ribs 4-8, transverse folds not visible. Spines opaque, yel-
lowish brown or reddish, becoming gray, not differentiated
as centrals and radials. Fertile portions strongly differenti-
ated. Flower-bearing areoles forming subapical crowns or
rings around the stems, with pale brown or gray woolly hairs
15-20 mm (0.6-0.8 in) long and dark bristly spines to 35
mm (1.4 in) long. Flower buds obtuse. Flowers flared, 4-5
cm (1.6-2 in) long, to 3 cm (1.2 in) in diameter. Fruits de-
pressed globose or depressed laterally, 3-5 cm (1.2-2 in) in
diameter, dehiscing by lateral, abaxial, or adaxial slits, pulp
bright red. Distribution: limestone and gneiss outcrops in
Minas Gerais, Brazil.

Two subspecies of Pilosocereus floccosus are recognized.
Subspecies floccosus has stems 5-9 cm (2-3.5 in) in diameter
with 5-8 ribs; it occurs on limestone in the Serra do Espin-
haco at elevations of 600-850 m (2000-2800 ft). Subspecies
quadricostatus has stems 8-11 cm (3.1-4.3 in) in diameter
with 4-5 ribs; it occurs on gneiss at 250-800 m (820-2600 ft).

Pilosocereus fulvilanatus (Buining & Brederoo) F. Ritter
1979

Pseudopilocereus fulvilanatus Buining & Brederoo 1973
Pilosocereus rosae P. J. Braun 1984, P. fulvilanatus subsp.

rosae (P. J. Braun) Zappi 1994

Plants shrubby to treelike, branching above ground, 2-4 m
(6.6-13 ft) high. Stems erect, gray-green, 5-12 cm (2-4.7 in)
in diameter, with intense wax coating near the tips. Ribs 4-8,
transverse folds absent. Areoles nearly contiguous. Spines
opaque, yellow-brown to black, thickened basally. Central
spines 1-7,10-30 mm (0.4-1.2 in) long. Radial spines 8-10,

Pilosocereus
fulvilanatus subsp.

fulvilanatus

flattened against the stem surface, 8-15 mm (0.3-0.6 in)
long. Fertile portions strongly differentiated. Flower-bear-
ing areoles subapical or lower, on one to several ribs, with
abundant golden brown hairs 20-40 mm (0.8-1.6 in) long.
Flowers funnelform, 3.6-6 cm (1.4-2.4 in) long, 3-4 cm
(1.2-1.6 in) in diameter. Fruits depressed globose, 3.5-6.5
cm (1.4-2.6 in) in diameter, dehiscing by lateral slits, pulp
magenta. Distribution: Minas Gerais, Brazil.

Two subspecies of Pilosocereus fulvilanatus are recog-
nized. Subspecies fulvilanatus has stems 8-12 cm (3.1-4.7
in) in diameter, 4-7 ribs, and 1-7 central spines; it is found at
elevations of 720-1000 m (2400-3300 ft) in the drainage of
the Rio Jequitinhonha of the Serra do Espinhaco. Subspecies
rosae has stems to only 5.5 cm (2.2 in) in diameter, 6-8 ribs,
and 3-4 central spines; it is found at 800 m (2600 ft) in the
drainage of the Rio das Velhas of the Serra do Espinhaco.

Pilosocereus glaucochrous (Werdermann) Byles & G. D.
Rowley 1957

Pilocereus glaucochrous Werdermann 1933, Pseudopilocereus glau-

cochrous (Werdermann) Buxbaum 1968

Plants treelike, sparsely branched, 3-5 m (9.8-16 ft) high
with well-defined trunks. Stems tending to lean, blue-green
to gray-green, glaucous, appearing silverish, 3-7 cm (1.2-2.8
in) in diameter. Ribs 5-10, transverse folds present. Areoles
on low, rounded podaria, with blackish felt and white hairs.
Spines translucent when young, golden yellow to gray. Cen-
tral spines 2-5, ascending, 20-40 mm (0.8-1.6 in) long. Ra-
dial spines 7-14, mostly spreading, flattened against the stem
surface, 8-15 mm (0.3-0.6 in) long. Fertile portions not or
only slightly differentiated, apical to subapical. Flower buds
obtuse. Flowers flared, pinkish to reddish in appearance, 4-
5.2 cm (1.6-2 in) long, to 2.5 cm (1 in) in diameter. Fruits de-
pressed globose, dehiscing by lateral slits, pulp purplish. Dis-
tribution: highland caatinga vegetation, central Bahia, Brazil.

Pilosocereus gounellei (F. A. C. Weber) Byles & G. D. Rowley
1957

ALASTRADO, CHIQUE-CHIQUE, XIQUIXIQUE, XIQUE-XIQUE,

XIQUE-XIQUEDAS PEDRAS

Pilocereus gounellei F. A. C. Weber 1897, Cephalocereus gounellei

(F. A. C. Weber) Britton & Rose 1920, Cereusgounellei (F. A. C.

Weber) Lutzelburg 1926, Pseudopilocereus gounellei (F. A. C.

Weber) Buxbaum 1968

Pilocereus setosus Gurke 1908
Cephalocereus zehntneri Britton & Rose 1920, Cereus zehntneri (Brit-

ton & Rose) Lutzelburg 1926, Pilosocereus zehntneri (Britton &

Rose) F. Ritter 1979, P. gounellei subsp.zehntneri (Britton & Rose)

Zappi 1994, Pseudopilocereus zehntneri (Britton & Rose) P. V. Heath

1994



Pseudopilocereus superfloccosus Buining & Brederoo 1974, Pilosoce-

reus superfloccosus (Buining & Brederoo) F. Ritter 1979
Pilosocereus braunii Esteves 1989

Plants shrubby, rarely treelike, 0.5-4 m (1.6-13 ft) high with
numerous branches arising from the main stem. Stems erect,
becoming inclined or even horizontal with age, 3.7-9 cm
(1.5—3.5 in) in diameter, new stems arising subapically, olive
green, sometimes glaucous. Ribs 8-15, with sinuate sinuses,
transverse folds present. Spines opaque to translucent, gold-
en to reddish to brown to gray. Central spines 1-10. Radial
spines 10—20, flattened against the stem surface. Fertile por-
tions subapical, weakly to strongly differentiated. Flower
buds obtuse, completely encircled by long silky hairs. Flow-
ers funnelform, 4-9 cm (1.6-3.5 in) long, 2.5-6 cm (1-2.4
in) in diameter. Fruits globose to depressed, 4.5—6 cm (1.8-
2.4 in) in diameter, dehiscing by adaxial or abaxial slits. Dis-
tribution: northeastern Brazil.

Two subspecies of Pilosocereus gounellei are recognized.
Subspecies gounellei has strong, stout, brownish to grayish,
opaque spines with the centrals distinctly longer than the ra-
dials; it occurs throughout northeastern Brazil. Subspecies
zehntneri has slender, fragile, translucent, golden to reddish
spines with the centrals about the same length as the radials;
it is found only in northern central Minas Gerais to northern
Bahia.

Pilosocereus lanuginosus (Linnaeus) Byles & G. D. Rowley
1957

Cactus lanuginosus Linnaeus 1753, Cephalocereus lanuginosus (Lin-
naeus) Britton & Rose 1909

Cereus moritzianus Otto ex Pfeiffer 1837, Cephalocereus moritzianus

(Otto ex Pfeiffer) Britton & Rose 1920, Pilosocereus moritzianus

(Otto ex Pfeiffer) Byles & G. D. Rowley 1957

Cephalocereus colombianus Rose 1909, Pilosocereus colombianus
(Rose) Byles & G. D. Rowley 1957

Cephalocereus tweedyanus Britton & Rose 1920, Pilosocereus

tweedyanus (Britton & Rose) Byles & G. D. Rowley 1957

Cereus backebergii Weingart 1930, Pilosocereus backebergii (Wein-
gart) Byles & G. D. Rowley 1957

Cereus claroviridis Backeberg 1931, Pilosocereus claroviridis (Backe-

berg) Byles & G. D. Rowley 1957

Pilosocereus gimnensis Rauh & Backeberg ex Byles & G. D. Rowley
1957

?Pilosocereus tuberculosus Rauh & Backeberg 1957
Pilosocereus tillianus R. Gruber & Schatzl 1982

Plants treelike, ascending or spreading with flexible
branches, to 10 m (33 ft) high with well-defined trunks.
Stems erect, strongly blue at first, becoming blue-green and
glaucous, 6-10 cm (2.4-3.9 in) in diameter. Ribs 9-13, trans-
verse folds present. Spines black with red, later gray. Central
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Pilosocereus
glaucochrous,
photograph by
Urs Eggli

Pilosocereus gounellei subsp. zehntneri, photograph by Urs Eggli
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spines 1-4, 2-7 cm (0.8-2.8 in) long, one distinctly longer
and pointing downward. Radial spines 9-15, 1-2 cm (0.4-
0.8 in) long. Fertile portions distinct, involving two or three
ribs, interrupted, with spines and white or light brown wool
2-3 cm (0.8-1.2 in) long. Flowers bell shaped, 6-7.5 cm
(2.4-3 in) long, to 4 cm (1.6 in) in diameter. Fruits depressed
globose, pulp purplish. Distribution: Curacao and through-
out northern South America in Colombia, Trinidad, Vene-
zuela, Ecuador, and Peru.

Pilosocereus leucocephalus (Poselger) Byles & G. D. Row-
ley 1957

CABEZA DE VIEJO, OLD MAN CACTUS, OLD MAN OF MEXICO, ORGANO,

PITAYON,TUNO

Pilocereus leucocephalus Poselger 1853, Cephalocereus leuco-
cephalus (Poselger) Britton & Rose 1909

?Cereus cometes Scheidweiler 1840, ?Cephalocereus cometes

(Scheidweiler) Britton & Rose 1909, ?Pilosocereus cometes (Schei-

dweiler) Byles & G. D. Rowley 1957

Cephalocereus maxonii Rose 1909, Pilosocereus maxonii (Rose) Byles

& G.D.Rowley 1957

Cephalocereus palmeri Rose 1909, Pilosocereus palmeri (Rose) Byles

& G.D.Rowley 1957

Cephalocereus sartorianus Rose 1909, Pilosocereus sartorianus

(Rose) Byles & G. D. Rowley 1957

Pilocereus tehuacanus Weingart 1927, Pilosocereus tehuacanus

(Weingart) Byles & G. D. Rowley 1957

Plants treelike, 2—5 m (6.6-16 ft) high, branching from below
with well-defined short trunks. Stems erect or ascending,

green to blue-green, 6-10 cm (2.4-3.9 in) in diameter. Ribs
7-12. Spines brownish, becoming gray with age. Central
spine one, 2-3 cm (0.8-1.2 in) long. Radial spines 8-12, slen-
der, 1-2 cm (0.4-0.8 in) long. Fertile portions usually well
defined. Flower-bearing areoles apical to lateral, involving
three or four ribs, with abundant silky white hairs 4-10 cm
(1.6-3.9 in) long. Flowers tubular to bell shaped, pinkish to
whitish, to 6 cm (2.4 in) long. Fruits globose, to 4 cm (1.6
in) in diameter. Distribution: Tamaulipas, Mexico, south to
Guatemala and Honduras.

Pilosocereus machrisii (E. Y. Dawson) Backeberg 1960
Cephalocereus machrisii E. Y. Dawson 1957, Pseudopilocereus

machrisii (E. Y. Dawson) Buxbaum 1968

Pilocereus cuyabensis Backeberg 1933, illegitimate name; Pseudopi-
locereus cuyabensis (Backeberg) Buxbaum 1968, illegitimate name

Pseudopilocereus jauruensis Buining & Brederoo 1978, Pilosocereus

jauruensis (Buining &Brederoo) P. J. Braun 1984

Pilosocereus paraguayensis F. Ritter 1979

Pilosocereus pusillibaccatus P. J. Braun & Esteves 1979

Pilosocereus saudadensis F. Ritter 1979, Pseudopilocereus saudaden-

sis(F. Ritter) P. V. Heath 1994

Pseudopilocereus parvus Diers & Esteves 1982, Pilosocereus parvus

(Diers & Esteves) P. J. Braun 1988

Pilosocereus cristalinensis P. J. Braun & Esteves 1987

Pilosocereus densivillosus P. J. Braun & Esteves 1987

Pilosocereus lindanus P. J. Braun & Esteves 1987

Plants shrubby, branching only at ground level, 0.4-3.5 m
(1.3-11.5 ft) high. Stems erect, weakly woody, dark green to

Pilosocereus lanuginosus, photograph by Keith
Grantham Pilosocereus leucocephalus

Piloscereus magnificuso



blue-green, somewhat gray or glaucous, smooth, 3.2-9 cm
(1.3-3.5 in) in diameter. Ribs 8-15, transverse folds absent.
Spines translucent when young, reddish, brownish, or
golden. Central spines 3-8, ascending, the largest bent back-
ward, 15-40 mm (0.6-1.6 in) long. Radial spines 9-24, flat-
tened against the stem surface, 3-25 mm (to 1 in) long. Fer-
tile portions strongly differentiated on three or more ribs,
with yellow to gray hairs 20-30 mm (0.8-1.2 in) long. Flower
buds acute. Flowers funnelform, white with reddish tips, 3-8
cm (1.2-3.1 in) long, 3-6 cm (1.2-2.4 in) in diameter. Fruits
depressed globose, 2-3.5 cm (0.8-1.4 in) in diameter, de-
hiscing by lateral slits, pulp white. Distribution: elevations
of 150-1200 m (490-3900 ft) in Goias, Mato Grosso, Mato
Grosso do Sul, western Bahia, and western Minas Gerais,
Brazil, and eastern Paraguay.

Pilosocereus magnificus (Buining & Brederoo) F. Ritter 1979
FACHEIRO
Pseudopilocereus magnificus Buining & Brederoo 1972

Plants shrubby to treelike, 1.5-5 m (4.9-16 ft) high with or
without well-defined trunks. Stems weakly woody, erect, pale
blue, waxy, smooth, 4-7.5 cm (1.6-3 in) in diameter. Ribs
5-12, transverse folds visible only at stem tips. Spines bristly,
translucent, golden yellow to brown. Central spines 8, erect,
to 15 mm (0.6 in) long. Radial spines about 16, ascending, to
10 mm (0.4 in) long. Fertile portions only slightly differenti-
ated. Flower-bearing areoles in clusters of three to six, oc-
curring randomly along the stems, especially on middle to
lower parts, with white hairs. Flower buds obtuse. Flowers
narrow, flared, to 6 cm (2.4 in) long and 2.3 cm (0.9 in) in di-
ameter. Fruits depressed globose, 2.5-3 cm (1-1.2 in) in di-
ameter, dehiscing by various slits, pulp magenta. Distribu-
tion: northeastern Minas Gerais, Brazil, at elevations of
250-800 m (820-2600 ft).

Pilosocereus multicostatus F. Ritter 1979
Pseudopilocereus multicostatus (F. Ritter) P. V. Heath 1994

Plants shrubby, branching at ground level, 1.5-3.5 m (4.9-
11.5 ft) high, usually without well-defined trunks. Stems
weakly woody, erect, shiny dark green, smooth, 3.8-7.5 cm
(1.5-3 in) in diameter. Ribs 18-25, transverse folds absent.
Spines translucent, golden yellow to brown. Central spines
3-7, ascending, 10-20 mm (0.4-0.8 in) long. Radial spines
15-18, flattened against the stem surface, 5-10 mm (0.2-0.4
in) long. Fertile portions only slightly or not differentiated.
Flower-bearing areoles randomly distributed along the stems,
mostly subapical, with sparse gray or white long hairs, and
with flexible golden bristles to 40 mm (1.6 in) long. Flower
buds acute. Flowers flared, to 4.7 cm (1.9 in) long, 2.9-3 cm
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(1.1-1.2 in) in diameter. Fruits depressed globose, 2.5-3 cm
(1-1.2 in) in diameter, dehiscing by adaxial or abaxial slits,
pulp magenta. Distribution: northeastern Minas Gerais,
Brazil, at elevations of 670-900 m (2200-2950 ft).

Pilosocereus occultiflorus P. J. Braun & Esteves 1999

Plants treelike, candelabra-like, branching above 1 m (3.3 ft),
to 7 m (23 ft) high with woody trunks to 23 cm (9.1 in) in di-
ameter. Stems erect, robust, slightly curved basally, matte
gray-green, to 3 m (9.8 ft) long, 6-9.5 cm (2.4-3.7 in) in di-
ameter. Ribs 8-9, obtuse, triangular in cross section, with an
undulating furrow between the ribs. Areoles 5-9 mm (0.2-
0.4 in) apart. Spines straight to slightly curved, translucent,
light yellow with brownish tips, becoming gray with dark
tips with age. Central spines 6-13, pointing outward or down-
ward, 2.5-9 mm (to 0.4 in) long. Radial spines about 20,9-
11 mm (0.4 in) long. Fertile portions facing west. Flower-
bearing areoles lateral, with chestnut-colored to brownish
gray wool, on one to three or more ribs. Flowers 3-4 cm
(1.2-1.6 in) long, 2-2.5 cm (0.8-1 in) in diameter. Fruits flat-
tened globose, pale rose to greenish, pulp white, dehiscing
by lateral slits. Distribution: western Minas Gerais, Brazil.

Pilosocereus oligolepis (Vaupel) Byles & G. D. Rowley 1957
Cereus oligolepis Vaupel 1913, Pilocereus oligolepis (Vaupel) Werder-

mann 1933, Pseudopilocereus oligolepis (Vaupel) Buxbaum 1968
Cephalocereus kanukuensis Alexander 1939, Pilosocereus kanukuen-

sis (Alexander) Leuenberger 1987, P. oligolepis subsp. kanukuensis
(Alexander) P. J. Braun & Esteves 1995

Plants shrubby, branched or unbranched basally, 1-2 m (3.3-
6.6 ft) high. Stems erect or somewhat sprawling, gray-green
to dark green, smooth, 3-5 cm (1.2-2 in) in diameter. Ribs 4-
5. Spines opaque, dark brown. Central spines 1-6, erect, 10-
30 mm (0.4-1.2 in) long. Radial spines 8-16, flattened against
the stem surface, 4-7 mm (to 0.3 in) long. Fertile portions
slightly or not differentiated. Flower-bearing areoles with few
to many white or brown hairs. Flowers slightly curved, flared,
to 7 cm (2.8 in) long. Fruits depressed globose, 2-2.5 cm
(0.8-1 in) in diameter. Distribution: northern Brazil and ad-
jacent southwestern Guyana at elevations of 150-550 m
(490-1800 ft). Pilosocereus oligolepis is poorly known.

Pilosocereus pachycladus F. Ritter 1979
FACHEIRO, FACHEIRO AZUL, MANDACARU DE FACHO
Pseudopilocereus pachycladus (F. Ritter) P. V. Heath 1994
Pseudopilocereus azureus Buining & Brederoo 1975
Pilosocereus atroflavispinus F. Ritter 1979, Pseudopilocereus atroflav-

ispinus (F. Ritter) P. V. Heath 1994
Pilosocereus azureus F. Ritter 1979
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Pilosocereus oreus F. Ritter 1979, Pseudopilocereus oreus (F. Ritter)

P. V. Heath 1994

Pilosocereus pemambucoensis F. Ritter 1979, P. pachycladus subsp.

pernambucoensis (F. Ritter) Zappi 1994, Pseudopilocereus per-

nambucoensis (F. Ritter) P. V. Heath 1994

Pilosocereus splendidus F. Ritter 1979, Pseudopilocereus splendidus

(F. Ritter) P. V. Heath 1994

Pilosocereus superbus F. Ritter 1979, Pseudopilocereus superbus

(F. Ritter) P. V. Heath 1994

Pilosocereus cyaneus F. Ritter 1981

Pilosocereus cenepequei Rizzini & A. Mattos 1986

Pilosocereus schoebelii P. J. Braun 1987

Plants usually treelike, 2-10 m (6.6-33 ft) or more high.
Stems erect, gray-green to blue-green, glaucous, smooth,
5.5-11 cm (2.2-4.3 in) in diameter. Ribs 5-19, transverse
folds visible at the stem tips. Spines translucent, golden yel-
low, becoming gray. Central spines 1-12, ascending to erect,
0.5-30 mm (to 1.2 in) long. Radial spines 8-18, flattened
against the stem surface, 5-15 mm (0.2-0.6 in) long. Fertile
portions slightly to well differentiated. Flower-bearing are-
oles subapical on one or more ribs. Flower buds acute or ob-
tuse. Flowers extremely variable, 4-7 cm (1.6-2.8 in) long,
2.2-4.5 cm (0.9—1.8 in) in diameter. Fruits depressed glo-
bose, dehiscing by lateral slits, pulp magenta. Distribution:
common and widely distributed in northeastern Brazil.

Two subspecies of Pilosocereus pachycladus are recog-
nized. Subspecies pachycladus has stems with 5-12 high,
broad ribs, long central spines easily distinguished from the
radials, and flower-bearing areoles that are densely hairy; it

occurs in Bahia and Minas Gerais south of 10° south lati-
tude. Subspecies pernambucoensis has stems with 13-19 low,
narrow ribs, central spines the same length as the radials and
not easily distinguished from them, and flower-bearing are-
oles that are not obviously hairy; it occurs in northeastern
Brazil north of 10° south latitude.

Pilosocereus pentaedrophorus (Cels) Byles &G. D. Row-

ley 1957

FACHEIRO, FACHEIRO FINO, MANDACARU DEVEADO

Cereus pentaedrophorus Cels 1858, Pilocereus pentaedrophorus

(Cels) Console ex K. Schumann 1897, Cephalocereus pentae-

drophoms (Cels) Britton & Rose 1920, Pseudopilocereus pentae-

drophoms (Cels) Buxbaum 1968

Pilosocereus pentaedrophoms subsp. robustus Zappi 1994

Plants shrubby or treelike, sparsely to much branched, to 6 m
(20 ft) high. Stems woody, erect or leaning, glaucous blue-
green, 3-7.5 cm (1.2-3 in) in diameter. Ribs 4-10, transverse
folds horizontal. Spines translucent yellowish brown. Central
spines 0—3, ascending to erect to bent backward, 10-26 mm
(0.4-1 in) long. Radial spines 3-12, flattened against the stem
surface, 4-20 mm (to 0.8 in) long. Fertile portions not dif-
ferentiated. Flower-bearing areoles subapical, present on sev-
eral ribs. Flower buds curved and obtuse. Flowers flared, 3.5-
5.5 cm (1.4-2.2 in) long, to 2.8 cm (1.1 in) in diameter. Fruits
depressed globose, 2-3 cm (0.8-1.2 in) in diameter, dehisc-
ing by lateral slits, pulp purplish or magenta. Distribution:
Pernambuco, Bahia, and Minas Gerais, Brazil.

Pilosocereus pachycladus subsp. pachycladus, Pilosocereus pentaedrophoms subsp. pentae-
photograph by Urs Eggli drophorus Pilosocereus piauhyensis



Two subspecies of Pilosocereus pentaedrophorus are rec-
ognized. Subspecies pentaedrophorus is usually treelike and
sparsely branched with long, slender, leaning stems to 4.5 cm
(1.8 in) in diameter with 4-6 obtuse ribs; it occurs from
Bahia to Pernambuco. Subspecies robustus is shrubby or
treelike with stout branches that never lean, to 7.5 cm (3 in)
in diameter with 6-10 acute ribs; it occurs in southern Bahia
and northeastern Minas Gerais.

Pilosocereus piauhyensis (Gurke) Byles & G. D. Rowley 1957
FACHEIRO, RABO DE RAPOSA
Cereus piauhyensis Gurke 1908, Cephalocereus piauhyensis (Gurke)

Britton & Rose 1920, Pilocereus piauhyensis (Gurke) Werdermann

1933, Pseudopilocereus piauhyensis (Gurke) Buxbaum 1968

Pseudopilocereus mucosiflorus Buining & Brederoo 1977, Pilosoce-

reus mucosiflorus (Buining & Brederoo) F. Ritter 1979, Pilosocereus

piauhyensis subsp. mucosiflorus (Buining & Brederoo) P. J. Braun &

Esteves 1995

Pilosocereus gaturianensis F. Ritter 1979, Pseudopilocereus gaturia-

nensis (F. Ritter) P. V. Heath 1994, Pilosocereus piauhyensis subsp.

gaturianensis (F. Ritter) P. J. Braun & Esteves 1995

Plants shrubby, branching only at the base, 1.5-2.5 m (4.9-
8.2 ft) high. Stems erect, weakly woody, shiny dark green,
smooth, 5-7.5 cm (2-3 in) in diameter. Ribs 14-21, trans-
verse folds absent. Spines translucent golden. Central spines
5-9, ascending to erect, 5-15 mm (0.2-0.6 in) long. Radial
spines 11-16, flattened against the stem surface, 3-8 mm (to
0.3 in) long. Fertile portions slightly or not differentiated.
Flower-bearing areoles subapical, with long white to gray
hairs, and flexible golden bristles. Flower buds obtuse, Flow-
ers flared, 5.5-7.5 cm (2.2-3 in) long, 3-4 cm (1.2-1.6 in) in
diameter. Fruits depressed globose, 3.8 cm (1.5 in) in diam-
eter, dehiscing by lateral slits, pulp magenta. Distribution:
Piaui, Rio Grande do Norte, and probably Ceara, Brazil.

Pilosocereus polygonus (Lamarck) Byles & G. D. Rowley
1957

BAHAMA DILDO, KEY TREE CACTUS, ROBIN TREE CACTUS

Cactus polygonus Lamarck 1783, Cephalocereus polygonus (Lamarck)

Britton & Rose 1909

Pilocereus robinii Lemaire 1864, Cephalocereus robinii (Lemaire) Brit-

ton & Rose 1920, Pilosocereus robinii (Lemaire) Byles & G. D. Row-

ley 1957, Cereus robinii (Lemaire) L. D. Benson 1969

Cephalocereus bahamensis Britton & Rose 1909, Pilosocereus baha-

mensis (Britton & Rose) Byles & G. D. Rowley 1957

Cephalocereus keyensis Britton & Rose 1909, Pilosocereus keyensis

(Britton & Rose) Byles & G. D. Rowley 1957

Cereus brooksianus Vaupel 1912, Pilosocereus brooksianus (Vaupel)
Byles & G.D.Rowley 1957

Cephalocereus deeringii Small 1917, Pilosocereus deeringii (Small)

Byles & G.D.Rowley 1957

Pilosocereus purpusii 585

Plants shrubby or treelike, 3-10 m (9.8-33 ft) high. Stems
erect or ascending, bluish to blue-green, especially when
young, 5-10 cm (2-3.9 in) in diameter. Ribs 5—13, narrow,
transverse folds evident. Spines dense, yellowish, becoming
gray, spreading, 10-25 mm (0.4-1 in) long. Fertile portions
not differentiated. Flower-bearing areoles with dense white
wool. Flowers 5-6 cm (2-2.4 in) long, 2.5-5 cm (1-2 in) in
diameter. Fruits depressed globose. Distribution: Florida, Ba-
hamas, Cuba, and Hispaniola. Pilosocereus polygonus is listed
(as P. robinii) as endangered in the U.S. Endangered Species
Act.

Pilosocereus purpusii (Britton & Rose) Byles & G. D. Rowley
1957

VIEJO
Cephalocereus purpusii Britton & Rose 1920

?Cephalocereus collinsii Britton & Rose 1923, ?Pilosocereus collinsii

(Britton & Rose) Byles & G. D. Rowley 1957

Pilosocereus purpusii, photograph by Charles Glass
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Plants shrubby, sometimes solitary but usually branched
basally, sometimes laterally, 2-3 m (6.6-9.8 ft) high. Stems
erect, olive green, sometimes bluish near the tips, 4-5 cm
(1.6-2 in) in diameter. Ribs 7-12, broad, transverse folds vis-
ible. Spines opaque, yellowish, becoming gray or almost
black. Central spine usually one, sometimes as many as 4,
15-25 mm (0.6-1 in) long. Radial spines 8-10, flattened
against the stem surface, to 10 mm (0.4 in) long. Fertile por-

Pilosocereus quadricentralis, photograph by Charles Glass

tions well defined. Flower-bearing areoles apical and sub-
apical, with numerous silky hairs. Flowers to 7 cm (2.8 in)
long, pale red with white. Fruits globose. Distribution: Sina-
loa, Nayarit, Jalisco, Michoacan, and Oaxaca, Mexico.

Pilosocereus quadricentralis (E. Y. Dawson) Backeberg
1960

Cephalocereus quadricentralis E.Y. Dawson 1948

Plants treelike, to 5 m (16 ft) high, branching well above the
ground with well-defined trunks. Stems erect, glaucous
green, 7-8 cm (2.8-3.1 in) in diameter. Ribs 9, prominent.
Spines brownish red, becoming gray, bulbous basally. Cen-
tral spines 4, diverging, 20-35 mm (0.8-1.4 in) long. Radial
spines 11-13, diverging, 10-20 mm (0.4-0.8 in) long. Fertile
portions well denned. Flower-bearing areoles lateral, apical,
with abundant white wool. Flowers large. Fruits globose.
Distribution: Oaxaca and Chiapas, Mexico.

Pilosocereus royenii (Linnaeus) Byles & G. D. Rowley 1957
Cactus royenii Linnaeus 1753, Cephalocereus royenii (Linnaeus) Brit-

ton & Rose 1909
Cereus nobilis Haworth 1812, Pilocereus nobilis (Haworth) K. Schu-

mann 1894, Cephalocereus nobilis (Haworth) Britton & Rose 1909,
Pseudopilocereus nobilis (Haworth) Buxbaum 1968

Cereus monoclonos A. P. de Candolle 1828, Cephalocereus mono-
clonos (A. P. de Candolle) Britton & Rose 1909, Pilosocereus mono-
clonos (A. P. de Candolle) Byles & G. D. Rowley 1957

Cereus swartzii Grisebach 1860, Cephalocereus swartzii (Grisebach)
Britton & Rose 1909, Pilosocereus swartzii (Grisebach) Byles &
G. D. Rowley 1957

Pilocereus urbanianus K. Schumann 1897, Pilosocereus urbanianus
(K. Schumann) Byles & G. D. Rowley 1957

Cephalocereus millspaughii Britton 1909, Pilosocereus millspaughii
(Britton) Byles & G. D. Rowley 1957

Cephalocereus brooksianus Britton & Rose 1912
Cephalocereus barbadensis Britton & Rose 1920, Pilosocereus barba-

densis (Britton & Rose) Byles & G. D. Rowley 1957
Cephalocereus gaumeri Britton & Rose 1920, Pilosocereus gaumeri

(Britton & Rose) Backeberg 1960

Plants treelike, branching basally or above the ground, 2—8 m
(6.6-26 ft) high, often with well-defined trunks. Stems erect
or sometimes ascending, stout, blue-green, 7-9 cm (2.8-3.5
in) in diameter. Ribs 6-11. Spines variable, yellowish to red-
dish. Central spines 1—6,32-60 mm (1.3-2.4 in) long. Radial
spines about 9, 19-26 mm (0.7-1 in) long. Fertile portions
not well differentiated. Flower-bearing areoles subapical and
lateral, on one to three ribs, with long white hairs. Flowers
rose pink, to 5 cm (2 in) long, 3-4 cm (1.2-1.6 in) in diame-
ter. Fruits depressed globose, pulp white. Distribution: Yu-
catan Peninsula, Mexico, and Bahamas, Dominican Repub-
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lie, Jamaica, Puerto Rico, Tobago, U.S. Virgin Islands, and
Lesser Antilles. Pilosocereus royenii is one of the most com-
mon cacti in the Caribbean.

Pilosocereus xsubsimills Rizzini & A. Mattos 1986

Pilosocereus xsubsimilis is almost certainly a naturally occur-
ring hybrid, P. floccosus subsp. quadricostatus x P. magnifi-
cus. Plants shrubby or treelike, sparsely branched above the
ground, 2-5 m (6.6-16 ft) high with well-defined trunks.
Stems weakly woody, erect, dark green to olive green, some-
what glaucous, slightly rough, 7-10 cm (2.8-3.9 in) in di-
ameter. Ribs 4-7, transverse folds absent. Spines translucent
when young, yellowish to brown to red. Central spines 4-5,
ascending to erect, 7-15 mm (0.3-0.6 in) long. Radial spines
10-14, ascending to erect, sometimes deflexed, 6-10 mm
(0.2-0.4 in) long. Fertile portions somewhat to well differ-
entiated. Flower-bearing areoles on all ribs near the stem
tips, forming rings, with black bristly spines to 30 mm (1.2
in) long and white hairs. Flowers to 5 cm (2 in) long and 2.5
cm (1 in) in diameter. Fruits depressed globose, pulp ma-
genta. Distribution: northeastern Minas Gerais, Brazil.

Pilosocereus tuberculatus (Werdermann) Byles & G. D.
Rowley 1957

CAXACUBRI
Pilocereus tuberculatus Werdermann 1933, Pseudopilocereus tuber-

culatus (Werdermann) Buxbaum 1968

Plants treelike, 2-6 m (6.6-20 ft) high, branching freely sub-
apically, spreading to 6 m (20 ft) wide, usually with well-de-
fined trunks. Stems strongly woody, erect to inclined, olive
green, waxy when young, 3-6 cm (1.2-2.4 in) in diameter.
Ribs 4-7, with sinuate sinuses, transverse folds pronounced
and oblique. Areoles borne on podaria. Spines light brown,
becoming gray, sharp, brittle, erect. Central spines 3-5,30-
42 mm (1.2-1.7 in) long, lowermost one longest and often
curved downward. Radial spines 10-12, flattened against the
stem surface, curved downward, 4-10 mm (to 0.4 in) long.
Fertile portions not differentiated. Flower-bearing areoles
subapical. Flower buds acute. Flowers 6-6.7 cm (2.4-2.6 in)
long, to 3 cm (1.2 in) in diameter. Fruits globose, to 4 cm (1.6
in) in diameter, dehiscing by lateral slits, pulp magenta. Dis-
tribution: northwestern to northeastern Bahia and adjacent
Pernambuco, Brazil.

Pilosocereus royenii
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Pilosocereus
tuberculatus,
photograph by

Urs Eggli

Pilosocereus ulei (K. Schumann) Byles & G. D. Rowley 1957
CABECA DE VELHO
Pilocereus ulei K. Schumann 1903, Cereus ulei (K. Schumann) A.

Berger 1905, Pseudopilocereus ulei (K. Schumann) Buxbaum 1968
Cephalocereus robustus Britton & Rose 1920

Plants shrubby to treelike, branching above the bases, to 5 m
(16 ft) high with well-defined trunks. Stems erect, gray-
green, waxy, 9-12 cm (3.5-4.7 in) in diameter. Ribs 6-8,
transverse folds absent. Spines translucent only when young,
reddish brown, becoming blackish gray. Central spine one,
12-18 mm (0.5-0.7 in) long, erect, sometimes pointing
downward. Radial spines 8-10, flattened against the stem
surface, 3-10 mm (to 0.4 in) long. Fertile portions well dif-
ferentiated. Flower-bearing areoles subapical, on most ribs,
with stiff white or gray hairs to 11 cm (4.3 in) long. Flower
buds obtuse. Flowers flared, 4.2-4.5 cm (1.7-1.8 in) long,
2.7—3 cm (1.1—1.2 in) in diameter. Fruits depressed globose,
2.5-3 cm (1-1.2 in) in diameter, dehiscing by lateral or adax-
ial slits, pulp magenta. Distribution: southeastern Rio de
Janeiro, Brazil.

Pilosocereus vilaboensis (Diers & Esteves) P. J. Braun 1988
Pseudopilocereus vilaboensis Diers & Esteves 1983
Pilosocereus rizzoanus P. J. Braun & Esteves 1992

Plants shrubby, branched basally, to 1.4 m (4.6 ft) high.
Stems erect, pale green, smooth, 3.5-5.5 cm (1.4-2.2 in) in
diameter. Ribs 12-16, transverse folds absent. Spines trans-
lucent, golden to rust colored, sometimes bristle-like. Central
spines 2—8, erect, 4-30 mm (to 1.2 in) long. Radial spines
10-20, flattened against the stem surface, 4-30 mm (to 1.2
in) long. Fertile portions poorly differentiated. Flower-bear-
ing areoles produced randomly, subapical, with golden bris-

tles and long white hairs. Flowers flared, funnelform, to 5 cm
(2 in) long, 3-5 cm (1.2-2 in) in diameter. Fruits globose,
3-4 cm (1.2-1.6 in) in diameter, pulp white. Distribution:
western central Goias, Brazil.

Polaskia
In 1905 Robert Roland-Gosselin described two large cacti
that grow in the dry, cactus-rich area of southern Puebla,
Mexico, naming them Cereus chende and C. chichipe. More
than 40 years later Curt Backeberg described separate genera
for each species, Heliabravoa chende and Polaskia chichipe,
honoring Helia Bravo-Hollis, a Mexican cactus researcher,
and Charles Polaski, a cactus enthusiast from Oklahoma.
Arthur Gibson and Karl Horak (1978), in their critical study
of the columnar cacti of Mexico, concluded that the two are
closely related and placed both in Polaskia. Subsequently, the
International Cactaceae Systematics Group (Hunt and Tay-
lor 1990) decided that the two species of Polaskia (type, C.
chichipe = P. chichipe) as well as the one of Escontria be in-
cluded in Myrtillocactus. Later, however, Polaskia and Escon-
tria have been considered as separate genera (Hunt 1999a).
Thus Polaskia has two species, and Gibson (1988b) believes
that many of their characteristics are primitive in the group
of cacti related to Stenocereus. Polaskia flowers in summer.

Polaskia Backeberg 1949
Heliabravoa Backeberg 1956

Subfamily Cactoideae, tribe Pachycereeae. Plants treelike, 4-5 m

(13-16 ft) high, much branched and forming a dense canopy 3-4 m

(9.8-13 ft) above the ground. Stems bright green, forking repeatedly,

1-2 m (3.3-6.6 ft) long. Ribs 7-12, sharply triangular in cross sec-

tion, margins with conspicuous sinuses. Areoles shield shaped, 3-4

mm wide, closely spaced along the rib margins. Central spines pres-

ent or absent. Radial spines 3-8, grayish to blackish. Flowers small,

open duringthe day and at night, urn to bell shaped, white to creamy

white to yellowish green. Fruits globose, red, juicy, edible, 2-4 cm

(0.8-1.6 in) in diameter. Seeds small, pear shaped to ovoid, dull

black. Distribution: southern Mexico in Oaxaca and Puebla.

Polaskia chende (Roland-Gosselin) A. C. Gibson & K. E.
Horak 1978

CHENDE

Cereus chende Roland-Gosselin 1905, Lemaireocereus chende (Ro-
land-Gosselin) Britton & Rose 1920, Heliabravoa chende (Roland-
Gosselin) Backeberg 1956, Myrtillocactus chende (Roland-Gos-
selin) P. V. Heath 1992

Plants treelike, branching terminally, to 4 m (13 ft) high with
distinct trunks to 80 cm (31 in) high and 25-30 cm (9.8-12
in) in diameter. Stems straight or curving slightly, yellowish
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green, 40-50 cm (16-20 in) long, 5-7 cm (2-2.8 in) in di-
ameter. Ribs 7-9, somewhat wavy, separated by wide fur-
rows. Areoles round, dark, to 2 cm (0.8 in) apart. Central
spines absent. Radial spines 3-6, usually 5, awl shaped, gray,
5-15 mm (0.2-0.6 in) long. Flowers open in the morning,
solitary, delicately perfumed, white, to 6.5 cm (2.6 in) in di-

Polaskia chende

Polaskia chichipe, photograph by Charles Glass

ameter; pericarpel tubercles raised, with long golden bristles
and hairs. Fruits globose, 3.5-4 cm (1.4-1.6 in) in diameter,
with clusters of short thin spines. Distribution: Puebla and
Oaxaca, Mexico.

Polaskia chichipe (Roland-Gosselin) Backeberg 1949

C H I C H I B E , C H I C H I P E , C H I C H I T U N , C H I C H I T U N A

Cereus chichipe Roland-Gosselin 1905, Lemaireocereus chichipe (Ro-

land-Gosselin) Britton & Rose 1920, Myrtillocactus chichipe
(Roland-Gosselin) P. V. Heath 1992

Cereus mixtecensis). A. Purpus 1909, Lemaireocereus mixtecensis
(J. A. Purpus) Britton & Rose 1920

Plants treelike, branching more or less terminally to form
distinct crowns, to 4 m (13 ft) high, sometimes with distinct
trunks. Stems somewhat curved, green, to 7 cm (2.8 in) in
diameter, less than 1 m (3.3 ft) long. Ribs 9-12, acute, some-
what wavy, to 2 cm (0.8 in) high. Areoles in the depressions
of the undulations, 1-1.5 cm (0.4-0.6 in) apart. Spines gray
with dark tips. Central spine one, to 15 mm (0.6 in) long.
Radial spines 6-8,3-10 mm (to 0.4 in) long. Flowers open at
night, yellowish green to creamy white, to 4 cm (1.6 in) long,
3-4 cm (1.2-1.6 in) in diameter; pericarpels lacking spines,
bristles, or hairs. Fruits globose, deep reddish purple, to 2.5
cm (1 in) in diameter. Distribution: Puebla and Oaxaca,
Mexico.

Praecereus
Praecereus was described by Franz Buxbaum in 1968 to in-
clude six species, most of which had earlier been placed by
Curt Backeberg in subgenus Hummelia of Monvillea. Backe-
berg had noted that the flowers had stout, curving floral
tubes and oblong ovaries, distinguishing the group of species
from others in Monvillea. The name Praecereus is derived
from the Latin prae-, before, thus somewhat cryptically, be-
fore cereus.

Buxbaum placed Praecereus in the tribe Cereeae, a tribe
that has had many convolutions as researchers have attempted
to delimit the groups in it. Praecereus (type, P. smithianus =
P. euchlorus subsp. smithianus) is just such an example of a
small group of species that have been placed in various gen-
era. The International Cactaceae Systematics Group initially
included Praecereus in Monvillea (Hunt and Taylor 1986),
then moved Monvillea and Praecereus into Cereus (Hunt and
Taylor 1990). Finally, investigations by Nigel Taylor and Dan-
ielaZappi (1989) and Taylor (1992,1997a) have clarified the
situation somewhat. Still, boundaries between the genera re-
main fuzzy, even taking geography and anatomy into con-
sideration. Two species are of Praecereus are recognized in
the treatment here.
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Praecereus Buxbaum 1968
Monvillea Britton & Rose 1920, in part and probably includingthe type

Subfamily Cactoideae, tribe Cereeae. Plants shrubby to treelike,
sometimes becoming prostrate, mostly freely branching, lacking mu-
cilage, to 6 m (20 ft) high, Stems slender, columnar to arching. Ribs 7
or more. Areoles usually prominent, round, gray. Spines needle-like or
awl shaped. Flowers open at night, sturdy funnelform to bell shaped,
white to yellowish green; pericarpels and floral tubes stout, thick
walled, often curved, fleshy. Fruits fleshy, short ovoid, red, dehiscing
laterally along one side; floral remains persistent. Seeds black, elon-
gate ovoid, somewhat compressed laterally, tuberculate. Distribution:
Bolivia, Ecuador, Peru, Venezuela, and Trinidad.

Praecereus euchlorus (F. A. C. Weber) N. P. Taylor 1997
Cereus euchlorus F. A. C. Weber 1897, Monvillea euchlora (F. A. C.

Weber) Backeberg 1960
Cereus lauterbachii K. Schumann exChodat & Hassler 1903, Monvillea

lauterbachii (K. Schumann ex Chodat & Hassler) Borg 1937
Cereus amazonicus K. Schumann 1913, Monvillea amazonica (K.

Schumann) Britton & Rose 1920, Praecereus amazonicus (K. Schu-
mann) Buxbaum 1968, P. euchlorus subsp. amazonicus (K. Schu-
mann) N.P.Taylor 1997

Cephalocereus smithianus Britton & Rose 1920, Cereus smithianus
(Britton & Rose) Werdermann ex Backeberg 1931, Monvillea smithi-
ana (Britton & Rose) Backeberg 1934, Praecereus smithianus (Brit-
ton & Rose) Buxbaum 1968, P. euchlorus subsp.smithianus (Brit-
ton & Rose) N. P. Taylor 1997

Monvillea diffusa Britton & Rose 1920, Cereus diffusus (Britton &
Rose) Werdermann ex Backeberg 1931, Praecereus euchlorus
subsp. diffusus (Britton & Rose) N. P. Taylor 1997

Monvillea maritima Britton & Rose 1920, Praecereus maritimus (Brit-
ton & Rose) Buxbaum 1968

Pilocereus campinensis Backeberg & Voll 1950, Monvillea campinen-
sis (Backeberg & Voll) Backeberg 1960, Praecereus campinensis
(Backeberg & Voll) Buxbaum 1969, Cereus campinensis (Backeberg
&Voll)P.J.Braunl988

Monvillea jaenensis Rauh & Backeberg 1957, Praecereus jaenensis
(Rauh & Backeberg) Buxbaum 1968, P. euchlorus subsp.jaenensis
(Rauh & Backeberg) Ostolaza 1998

Monvillea ballivianii Cardenas 1959, Cereus ballivianii (Cardenas)
P.J.Braun&Estevesl995

Monvillea apoloensis Cardenas 1961, Praecereus apoloensis (Carde-
nas) Buxbaum 1968, Cereus apoloensis (Cardenas) P. J. Braun &
Esteves 1995

Monvillea alticostata F. Ritter 1979, Cereus alticostatus (F. Ritter) P. J.
Braun 1988, C. euchlorus subsp. alticostatus (F. Ritter) P. J. Braun &
Esteves 1995

Monvillea piedadensis F. Ritter 1979, Cereus campinensis subsp.
piedadensis (F. Ritter) P. J. Braun 1988

Monvillea leucantha F. Ritter 1980, Cereus euchlorus subsp. leucan-
thus (F. Ritter) P. J. Braun & Esteves 1995

Monvillea pugionifera F. Ritter 1981

Plants weakly erect at first, little branched, later arching and
clambering, to 5 m (16 ft) long. Stems slender. Ribs 4-14,
low, acute. Spines as many as 20, weak, whitish, needle-like,
to 8 mm (0.3 in) long. Flowers not borne terminally, white to
greenish white, to 8 cm (3.1 in) long; pericarpels and floral
tubes with minute scales but without hairs, bristles, or spines.
Fruits oblong. Distribution: Brazil, Paraguay, Trinidad, Ven-
ezuela, Colombia, Ecuador, Bolivia, Argentina, and Peru.

Five subspecies of Praecereus euchlorus are recognized.

Praecereus euchlorus subsp. diffusus, photograph by Charles Glass
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Subspecies euchlorus has as many as 8 ribs and 10-14 spines;
it occurs in Brazil, Bolivia, Argentina, and Paraguay. Subspe-
cies amazonicus has 7 ribs and about 15 spines; it occurs in
Bolivia and northeastern Peru. Subspecies diffusus has 4-9
ribs and 7-17 spines; it occurs in southern Ecuador and
northern Peru. Subspecies jaenensis has 11-14 ribs and about
20 spines; it occurs near Jaen, northern Peru. Subspecies
smithianus has 8-11 ribs and as many as 13 spines; it occurs
in Trinidad, Colombia, and Venezuela.

Praecereus saxicola (Morong) N. p. Taylor 1997
Cereus saxicola Morong 1893, Monvillea saxicola (Morong) A. Berger

1929

?Cereus cavendishii Monville 1840, ?Eriocereus cavendishii (Monville)

Riccobono 1909, ?Monvillea cavendishii (Monville) Britton & Rose

1920

Cereus rhodoleucanthus K. Schumann 1899, Monvillea rhodoleucan-

tha (K. Schumann) A. Berger 1929, C. euchlorus subsp. rhodoleu-

canthus (K. Schumann) P. J. Braun & Esteves 1995

Monvillea chacoana F. Ritter 1980

Monvillea parapetiensis F. Ritter 1980, Cereus ritteri subsp. parape-

tiensis (F. Ritter) P. J. Braun & Esteves 1995

Cereus ritteri P. J. Braun & Esteves 1995

Plants shrubby with weak stems, erect to clambering, spare-
sely to much branched. Stems blue-green, 1.5-3 cm (0.6-1.2
in) in diameter. Ribs 6-9. Central spine 1-3, needle-like, to
15 mm (0.6 in) long. Radial spines 6-9, white with black tips,
needle-like, 2-6 mm (to 0.2 in) long. Flowers greenish white,
to 12 cm (4.7 in) long. Fruits to 3 cm (1.2 in) in diameter.
Distribution: Paraguay, Bolivia, and Argentina.

Praecereus
saxicola,
photograph by
Urs Eggli

Pseucfoacanthocereus
Friedrich Ritter described Pseudoacanthocereus (type, Acan-
thocereus brasiliensis = P. brasiliensis) in 1979, believing that
the single species is different enough from other species of
Acanthocereus to justify recognition of a separate genus. The
name is derived from the Greek pseudo-, false, thus false
Acanthocereus. Whether to accept Pseudoacanthocereus as
distinct from Acanthocereus was debated by the International
Cactaceae Systematics Group. Research on seed and fruit
morphology now supports its recognition. A summary of
Pseudoacanthocereus was published by Nigel Taylor, Daniela
Zappi, and Urs Eggli (1992), who conclude that there are two
species. The plants tend to be sprawling to upright shrubs
with slender stems. Flowers are long, funnelform, white, and
open at night.

Pseudoacanthocereus F. Ritter 1979
Subfamily Cactoideae, tribe Pachycereeae. Plants somewhat up-

right at first, usually sprawling to prostrate, much branched basally.
Stems slender, to 3 cm (1.2 in) in diameter. Ribs 3-7, high and thin.
Areoles brownish, small. Spines numerous, short, needle-like, white to
brownish. Flowers open at night, long funnelform, white, to 15 cm (5.9
in) long; pericarpels and floral tubes with few areoles bearing clusters
of small spines. Fruits globose to depressed globose, pale yellow, with
strong odor, fleshy, indehiscent, to 6 cm (2.4 in) or more in diameter.
Distribution: one species in Brazil, another in Venezuela.

Pseudoacanthocereus brasiliensis (Britton & Rose)
F. Ritter 1979

Acanthocereus brasiliensis Britton & Rose 1920

Pseudoacanthocereus boreominarum Rizzini & A. Mattos 1986

Plants erect at first, later sprawling, freely branching. Stems
shiny bright green. Ribs 2-7, high, thin, slightly undulate. Are-
oles small, 2-4 cm (0.8-1.6 in) apart. Spines numerous, nee-

Pseudoacanthocereus
brasiliensis, photograph
by Urs Eggli
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die-like, white with dark tips, to 3 cm (1.2 in) long. Flowers
12-23 cm (4.7-9.1 in) long, 11-12 cm (4.3-4.7 in) in diame-
ter. Fruits globose, green. Distribution: Minas Gerais, Brazil.

Pseudoacanthocereus sicariguensis (Croizat & Tamayo)
N. P. Taylor 1992

Acanthocereus sicariguensis Croizat & Tamayo 1947

Plants sprawling, branching basally. Stems to 2 m (6.6 ft)
long. Ribs 2-5, often winglike, marginally toothed. Areoles 2
cm (0.8 in) apart. Spines numerous, grayish white, to 2 cm
(0.8 in) long. Central spines 1-3. Radial spines 5-7. Flowers
to 16 cm (6.3 in) long. Fruits not known. Distribution: Lara
state, Venezuela.

Pseudorhipsalis
Pseudorhipsalis has posed a problem for cactus researchers.
Species occur primarily on the Central American land bridge
between the two major continents. Its affinities seem closest
to other Central American cacti, not those of South America,
though one species, P. ramulosa, is widely distributed on that
continent. Most researchers tended to follow Nathaniel Brit-
ton and Joseph Rose (1919-1923, 4: 213), who described
Pseudorhipsalis (type, Cactus alatus = P. alata) and placed it
in their subtribe Rhipsalidanae, the name derived from the
Greek pseudo-, false, thus false Rhipsalis. Britton and Rose
noted that the two species of Pseudorhipsalis they included in
the genus differ from Rhipsalis in having united perianth seg-
ments and ovaries and fruits that are more scaly. More recent
studies have shown that Pseudorhipsalis more appropriately
is placed in the tribe Hylocereeae, which includes the epi-
phytic cacti of Central America rather than South America.

There has been, and continues to be, disagreement over
the boundaries of genera in the tribe Hylocereeae, however.
Thoughtful researchers such as Myron Kimnach (1961,1979,
1993) concluded that Pseudorhipsalis should be placed in
Disocactus, but the International Cactaceae Systematics
Group, following the work of Wilhelm Barthlott (1991b),
recognize Pseudorhipsalis as distinct. Barthlott has amplified
the genus to include six species, all epiphytic, occasionally
lithophytic, with small white or yellowish white to pinkish
flowers that are open during the day.

Pseudorhipsalis Britton & Rose 1923

Subfamily Cactoideae, tribe Hylocereeae. Plants epiphytic, occa-

sionally lithophytic, shrublike with arching stems, rounded basally.

Stem segments round in cross section at first, later flattened and

leaflike, notched marginally. Spineless. Flowers short funnelform or

rotate, open during the day, white or yellowish white, 7-35 mm

(0.3-1.4 in) long; floral tubes short but distinct; pericarpels and floral

tubes with a few small scales. Fruits berrylike, ovoid to globose,

whitish, often purple tinged, to 10 mm (0.4 in) long, more or less

naked. Seeds ovoid, dark brown, smooth, with pits. Distribution: Cen-

tral America and the Caribbean, and one species also in much of

South America.

Pseudorhipsalis acuminata Cufodontis 1933
Rhipsalis acuminata (Cufodontis) Standley 1938, Disocactus acumi-

natus (Cufodontis) Kimnach 1961

Plants epiphytic, occasionally lithophytic, branching pro-
fusely with flattened and round stems. Round stems basal,
to 15 cm (5.9 in) or more long, 5-8 mm (0.2-0.3 in) in di-
ameter. Flattened stems apical, linear to lance shaped, thin,
notched below, toothed above, 15-35 cm (5.9-14 in) long,
2-6 cm (0.8-2.4 in) wide. Flowers borne singly, pale pink,
to 15 mm (0.6 in) long and 27 mm (1.1 in) in diameter.
Fruits globose, pinkish to pale magenta, to 8 mm (0.3 in) in
diameter. Distribution: Costa Rica.

Pseudorhipsalis alata (Swartz) Britton & Rose 1923

Cactus alatus Swartz 1788, Cereus alatus (Swartz) A. P. de Candolle

1828, Epiphyllum alatum (Swartz) Haworth 1829, Rhipsalis alata

(Swartz) K. Schumann 1890, Hariota alata (Swartz) Kuntze 1891,

Disocactus alatus (Swartz) Kimnach 1961

Rhipsalis harrisii Gurke 1809, Pseudorhipsalis harrisii (Gurke) Y. Ito

1952

Rhipsalis swartziana Pfeiffer 1837, Hariota swartziana (Pfeiffer)

Lemaire 1839

Plants pendent, to 5 m (16 ft) long, branched. Stem segments
broadly linear to lance shaped to oblong, 20—40 cm (7.9-16
in) long, 3-6 cm (1.2-2.4 in) wide. Flowers yellowish, 15 mm
(0.6 in) long; floral tubes 4 mm long. Fruits ovoid, yellowish
green, 10 mm (0.4 in) long. Distribution: Jamaica.

Pseudorhipsalis himantoclada (Roland-Gosselin) Britton
& Rose 1923

Rhipsalis himantoclada Roland-Gosselin 1908, Wittia himantoclada

(Roland-Gosselin) Woodson 1958, Disocactus himantoclada

(Roland-Gosselin) Kimnach 1961

Wittia costahcensis Britton & Rose 1913

Plants forming large hanging shrubs, 1 m (3.3 ft) or more in
length. Stem segments erect or curved, flat, margins toothed,
tapering toward the tips and bases, vivid green, glossy, red
tipped when young, less than 3 cm (1.2 in) wide, with pro-
nounced midribs. Lateral shoots no longer than 20 cm (7.9
in). Flowers borne singly, somewhat spreading, whitish in-
side to brownish or reddish outside, 26 mm (1 in) long.
Fruits not known. Distribution: Costa Rica and Panama.
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Pseudorhipsalis horichii (Kimnach) Barthlott 1991
Disocactus horichii Kimnach 1979

Plants semierect. Stem segments fleshy, green; primary stems
round in cross section basally, to 15 cm (5.9 in) or more long,
4 mm wide, flat; secondary stems arising from the primary
bases in two ranks, 1-3 cm (0.4-1.2 in) long, 2-4 mm wide,
flat, linear to lanceolate, tapering. Flowers usually borne
singly, rotate, cream to pinkish, less than 15 mm (0.6 in)
long. Fruits somewhat flattened laterally, 6 mm (0.2 in) long
and in diameter, reddish. Distribution: Costa Rica.

Pseudorhipsalis lankesteri (Kimnach) Barthlott 1991
Disocactus lankesteri Kimnach 1979

Primary stems with rounded bases, to 65 cm (26 in) long,
6-10 mm (0.2-0.4 in) wide, with three rows of areoles, flat-
tened apically, without bristles. Secondary stems arising in
three ranks below, often in two ranks above, green, rounded
basally, flattened and thin apically, tapering apically, lance
shaped to linear to elliptical, 1-20 cm (0.4-7.9 in) long, 2-4
mm wide. Flowers borne singly, pendent, slightly curved, ro-
tate, cream colored, 19-24 mm (0.7-0.9 in) long, 18-23 mm
(0.7-0.9 in) in diameter. Fruits magenta to pink, translucent,
8-11 mm (0.3-0.4 in) in diameter. Distribution: Costa Rica.

Pseudorhipsalis ramulosa (Salm-Dyck) Barthlott 1991
Cereus ramulosus Salm-Dyck 1834, Rhipsalis ramulosa (Salm-Dyck)

Pfeiffer 1837, Hariota ramulosa (Salm-Dyck) Lemaire 1839, Diso-
cactus ramulosus (Salm-Dyck) Kimnach 1961

Rhipsalis coriacea Polak 1877, Hariota coriacea (Polak) Kuntze 1891

Rhipsalis angustissima F. A. C. Weber 1902
Rhipsalis jamaicensis Britton & Harris 1909
Rhipsalis purpusii Weingart 1918
Rhipsalis leiophloea Vaupel 1923

Plants shrubby, freely branching basally. Primary stems with
rounded bases, to 70 cm (28 in) long, 2-5 mm wide, flat-
tened, often hairy basally. Secondary stems arising in four or
five rows from the rounded parts of the primary stems,
rounded basally, flattened apically, often further branched,
lance shaped to linear, reddish at first, later green, 10-25 cm
(3.9-9.8 in) long, to 2 cm (0.8 in) wide. Flowers usually
borne singly, more or less pendent, rotate, pinkish or green-
ish cream, 7-12 mm (0.3-0.5 in) long, 10-14 mm (0.4-0.6
in) in diameter. Fruits ovoid, white to pinkish white, trans-
lucent, 4-8 mm (to 0.3 in) long. Distribution: widely distrib-
uted throughout the range of the genus, in Mexico, Guate-
mala, Belize, Haiti, Jamaica, El Salvador, Honduras, Nicar-
agua, Costa Rica, Colombia, Ecuador, Venezuela, Peru, Bra-
zil, and Bolivia.

Pterocactus
Most of the smaller genera of the subfamily Opuntioideae
have received little attention from researchers and are often
rare in cultivation. Such is not the case with Pterocactus,
however, at least with respect to research. Roberto Kiesling
(1982) published a comprehensive study of the genus, his re-
search clarifying the taxonomy of the species and the rela-
tionship of Pterocactus to other cacti. A question remained,
however, about the type species of the genus. Nigel Taylor

Pseudorhipsalis himantodada, photograph by Wilhelm
Barthlott

Pseudorhipsalis lankesteri, photograph by
Wilhelm Barthlott

Pseudorhipsalis ramulosa, photograph
by Werner Rauh
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and James Iliff (1996) analyzed correspondence and other
materials to sort out the answer. In 1837 Ludwig Pfeiffer de-
scribed Opuntia tuberosa (= P. tuberosus) from plant mate-
rial collected by John Gillies near Mendoza, Argentina. In
1897 Karl Schumann described P. kuntzei (= P. tuberosus) in
the same publication in which he described the genus Ptero-
cactus, the plant material also coming from near Mendoza.
Taylor and Iliff presented persuasive evidence that the mate-
rial described in both publications is from the same plants
and kept nomenclatural matters as simple as possible by neo-
typifying O. tuberosa with the lectotype of P. kuntzei (= P.
tuberosus), thus making P. tuberosus the type species.

The name Pterocactus is derived from the Greek pteron,
wing, thus winged cactus, referring to the distinctive winged
seeds. The nine species have large tuberous roots, under-
ground shoots, short-lived aerial stems, flowers immersed in
the shoots, glochids present, unique dehiscent fruits, and
arils that develop into broad wings surrounding the seeds.
They flower during the day in summer. Pterocactus is a highly
specialized member of the subfamily Opuntioideae.

Pterocactus K. Schumann 1897

Subfamily Opuntioideae. Plants dwarf, nearly geophytic shrubs.

Roots tuberous, producing one or more slender underground stems or

necks that ascend to ground level, where several ephemeral aerial

stems arise. Stems small, globose to club shaped or cylindrical, green

to brown to purple, to 10 cm (3.9 in) longand 2 cm (0.8 in) in diame-

ter, often with papillate surfaces. Leaves small, awl shaped, soon

falling away. Areoles with fine spines and glochids. Spines few, needle-

like, awl-like, orpapery. Flowerstrulyterminal, immersed in thetipsof

the stem segments, yellow to reddish, rotate; pericarpels slightly tu-

berculate and bearingtufts of small spines; stamens touch sensitive.

Fruits dry, depressed apically, dehiscing transversely near the tops.

Seeds winged, more or less circular, flat, pale beige, papery, sur-

rounded by the arils that forms broad wings. Distribution: Argentina,

throughout Patagonia and into the northwest as far as Salta.

Pterocactus araucanus A. Castellanos 1964

Plants producing several stems with spines not covering
them. Stem segments globose to pear shaped, arising one
above the other, gray-brown, 3-4 cm (1.2-1.6 in) long, 1-1.5
cm (0.4-0.6 in) in diameter. Glochids absent. Spines about 8,
pectinate, yellowish with darker tips, to 3 mm long. Flowers
reddish brown, opaque, to 4 cm (1.6 in) in diameter. Fruits
borne apically, globose, 2 cm (0.8 in) in diameter. Distribu-
tion: plains of Neuquen, Argentina.

Pterocactus australis (F. A. C. Weber) Backeberg 1950
Opuntia australis F. A. C. Weber 1899

Stem segments globose to pear shaped, arising one above the
other, greenish brown to purplish, to 8 cm (3.1 in) long, 1-1.5
cm (0.4-0.6 in) in diameter. Glochids few and inconspicu-
ous. Central spines 1-2, present only at the stem tips, point-
ing upward, thick, flattened, whitish to brown or black, to 20
mm (0.8 in) long. Radial spines 10-15, white, 3-4 mm long.
Flowers yellow with pinkish or brownish tint, 2-3 cm (0.8-
1.2 in) in diameter. Fruits with areoles falling away when
ripe. Distribution: Santa Cruz and Chubut, Argentina.

Pterocactusfischeri Britton & Rose 1914

Stem segments cylindrical, unbranched, tuberculate, green-
ish brown, to 15 cm (5.9 in) long, 1-1.5 cm (0.4-0.6 in) in
diameter. Glochids numerous, yellowish, 3-4 mm long. Cen-
tral spines usually 4, often present only in upper part of
stems, brown or black, with yellowish tips, flattened and pa-
pery, 10-50 mm (0.4-2 in) long. Radial spines 12 or more,
bristle-like, whitish, 6 mm (0.2 in) long. Flowers coppery yel-
low to clear brown or purple, to 2.5 cm (1 in) in diameter.
Fruits strongly tuberculate, 2-2.5 cm (0.8-1 in) in diameter.
Distribution: Neuquen and Mendoza, Argentina.

Pterocactus gonjianii R. Kiesling 1982

Plants with many stems, often branching, few spines. Roots
thick, tuberous. Stems not jointed, cylindrical, purple, 5-10
cm (2-3.9 in) long, 1-1.5 cm (0.4-0.6 in) in diameter, with
prominent tubercles. Glochids numerous, 2 mm long. Spines
6-10, not differentiated as centrals and radials, glassy to light
brown, 1-4 mm long. Flowers borne apically, rotate, cream
or yellow to pinkish white, 4-5 cm (1.6-2 in) in diameter.

Pterocactus araucanus, photograph by James Mauseth
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Fruits dry, to 2 cm (0.8 in) in diameter. Distribution: San
Juan, Argentina.

Pterocactus hickenii Britton & Rose 1919
Opuntia skottsbergii Britton & Rose 1919, Pterocactus skottsbergii

(Britton & Rose) Backeberg 1950

Plants with numerous stems. Roots tuberous with several
narrow-necked segments. Stem segments globose to cylin-
drical, 2-5 cm (0.8-2 in) long, to 1 cm (0.4 in) in diameter,
completely covered with spines. Glochids numerous. Spines
about 20, needle-like, straight, rigid, brownish to black,
sometimes yellowish, 10-20 mm (0.4-0.8 in) long. Flowers
borne terminally on pedicel-like structures, yellowish with
pink edges, to 3 cm (1.2 in) long and in diameter. Distribu-
tion: Chubut and Santa Cruz, Argentina.

Pterocactus megliolii R. Kiesling 1971

Plants with very woolly areoles and tubers to 15 cm (5.9 in)
long, producing cream-colored underground stems. Stem
segments rarely jointed, cylindrical, brownish green, 3-10

cm (1.2-3.9 in) long, 0.5-1 cm (0.2-0.4 in) in diameter. Glo-
chids few or absent. Central spines 4-5, light to dark brown.
Radial spines 10-20, flattened against the stem surface,
glassy, to 2 mm long. Flowers rotate, yellow, to 3 cm (1.2 in)
in diameter. Fruits dry, slightly larger than the stem segments.
Distribution: north of the town of San Juan, Argentina.

Pterocactus reticulatus R. Kiesling 1971

Plants typically forming clumps. Roots tuberous, to 20 cm
(7.9 in) long. Stem segments unbranched, globose to pear
shaped, grayish purple to brown to olive green, with con-
spicuous rhomboid tubercles, 2-3 cm (0.8-1.2 in) long, 1-2
cm (0.4-0.8 in) in diameter. Glochids few, inconspicuous.
Central spine one, sometimes absent, erect, to 5 mm long.
Radial spines 6, pectinate, whitish to brownish, 2-5 mm
long. Flowers borne terminally, pearly white with light pink
tint, 4-5 cm (1.6-2 in) in diameter. Fruits borne laterally,
dry, globose, 2-2.5 cm (0.8-1 in) in diameter. Distribution:
San Juan and Mendoza, Argentina.

Pterocactus fischeri, photograph by Urs Eggli Pterocactus megliolii, photograph by Fred Kattermann

Pterocactus hickenii, photograph by Urs Eggli Pterocactus reticulatus, photograph by Graham Charles
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Pterocactus tuberosus (Pfeiffer) Britton & Rose 1919
Opuntia tuberosa Pfeiffer 1837
Pterocactus kuntzei K. Schumann 1897
Pterocactus decipiens Gurke 1907

Plants with several prostrate stems. Roots large, tuberous.
Stem segments cylindrical, not tuberculate, brown or green-
ish brown, 7-20 cm (2.8-7.9 in) long, 0.5-1.5 cm (0.2-0.6
in) in diameter, with vertical violet lines below the areoles.
Spines 8-12, whitish, 5-10 mm (0.2-0.4 in) long. Flowers
lemon yellow to brownish yellow to coppery, 3-5 cm (1.2-2
in) in diameter. Fruits not known. Distribution: throughout
much of northern Argentina from Salta south into Neuquen
and Rio Negro.

Pterocactus
tuberosus,

photograph by
Jean-Marie

Solichon

Pterocactus valentinii, photograph by Graham Charles

Pterocactus valentinii Spegazzini 1899
Pterocactus pumilus Britton & Rose 1919

Plants little branched, bearing areoles without wool. Roots
tuberous, relatively small, 2-4 cm (0.8-1.6 in) long. Stem
segments cylindrical, green, 4-8 cm (1.6-3.1 in) long, 1-1.5
cm (0.4-0.6 in) in diameter. Spines 25-30, not differentiated
as centrals and radials, radiating, glassy, 4-5 mm long. Flow-
ers yellow to coppery. Fruits to 2 cm (0.8 in) in diameter. Dis-
tribution: Chubut, Neuquen, and Mendoza, Argentina. Pter-
ocactus valentinii is poorly known.

Pygmaeocereus
The International Cactaceae Systematics Group has strug-
gled over the problem of whether Pygmaeocereus should be
accepted as distinct or placed in Haageocereus. At least until
further research is done, it has been decided to keep the
genus separate (Hunt 1999a). Pygmaeocereus (type, P. byle-
sianus) was described by Harry Johnson and Curt Backeberg
in 1957, the name having first been used by Johnson in his
1955 catalog, in which he listed a "Pygmaeocereus akersii" (=
P. bylesianus?). The name is derived from the Latin pyg-
maeus, dwarf, thus dwarf cereus.

I have seen Pygmaeocereus at several sites in coastal Peru;
they often occur in fairly extensive populations, though dif-
ficult to find. The region in which P. bylesianus occurs gets
little if any rainfall, with vegetation dependent on the fre-
quent, though seasonal, fogs. Three species are recognized,
the genus characterized as having small, often clustering,
globose to short cylindrical stems that bear night-blooming
flowers with long, slender floral tubes.

Pygmaeocereus H.Johnson & Backeberg 1957
Subfamily Cactoideae, tribe Trichocereeae. Plants small, solitary to

clustering, often barely rising above ground level, usually with fleshy

roots. Stems globose, green, 1-5 cm (0.4-2 in) in diameter. Ribs

8-15, often forming tubercles. Areoles round to elongate, woolly.

Spines several, usually differentiated as centrals and radials, often

radiating, to 5 mm long. Flowers open at night, broadly funnelform,

white, to 8 cm (3.1 in) longand 6 cm (2.4 in) in diameter; floral tubes

long, slender. Fruits globose to pearshaped. Distribution: Peru.

Pygmaeocereus bieblii Diers 1995

Plants globose, solitary, barely rising above ground level,
green, to 5 cm (2 in) in diameter. Ribs 10-15, barely distin-
guishable, forming large nipple-like tubercles. Spines 3-10,
pectinate, white to dark yellow, 1—15 mm (to 0.6 in) long.
Single central spine sometimes present, 2-4 mm long, 1 mm



in diameter. Flowers broadly funnelform, white, 6-7 cm
(2.4-2.8 in) long, 4.5-6 cm (1.8-2.4 in) in diameter; floral
tubes long, slender. Fruits greenish red to brownish, 6-10
mm (0.2-0.4 in) long. Distribution: reported to be from
northwest of Huaraz, Ancash, Peru, an area investigated
thoroughly and not the likely habitat. There is serious doubt
about the accuracy of the author's claim.

Pygmaeocereus bylesianus Andreae & Backeberg 1957
Arthrocereus bylesianus (Andreae & Backeberg) Buxbaum 1972
? Pygmaeocereus akersii H.Johnson ex Backeberg 1957, not validly

published
Pygmaeocereus rowleyanus Backeberg 1962, Arthrocereus row-

leyanus (Backeberg) Buxbaum 1969

Plants globose to short cylindrical, branching basally to form
small clumps. Taproots fleshy. Stems dark green, to 8 cm (3.1
in) long and 2 cm (0.8 in) in diameter. Ribs 12-14, notched at
first, then forming distinct tubercles. Spines numerous, dark,
becoming gray with age, radiating, 4-5 mm long. Flowers
wide funnelform, white, to 6 cm (2.4 in) long; floral tubes very
slender, long. Fruits not known. Distribution: southern Peru.

Pygmaeocereus familiaris 597

Pygmaeocereus familiaris F. Ritter 1981

Plants often forming low clumps with many stems. Stems
green, to 2 cm (0.8 in) high, 1-2.2 cm (0.4-0.9 in) in diam-
eter. Ribs 9-14, usually 10-12,2-3 mm high, wavy, tubercu-
late. Central spines 4-10, fine to slightly stout, brown to
black, 1-2 mm long. Radial spines 15-25, white, 1.5-3 mm
long. Flowers funnelform, white, to 8 cm (3.1 in) long; floral
tubes long and slender. Fruits not known. Distribution: near
Chala, Arequipa, Peru.

Pygmaeocereus familiaris

Pygmaeocereus bylesianus
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Quiabentia
The leafy cacti have interested botanists because of their pos-
sible primitive features, suggesting what the first cacti may
have looked like. There was early and lingering confusion
about the affinities of Quiabentia, however. Nathaniel Brit-
ton and Joseph Rose changed their minds regarding its clas-
sification during the writing of The Cactaceae. In Volume 1
(1919) they described Pereskia zehntneri. In the appendix to
Volume 4 (1923), however, they withdrew that species and
substituted the description of the new genus Quiabentia with
the single species, Q. zehntneri, the name of the genus based
on the common name for the plant in Brazil, quiabento. Brit-
ton and Rose commented (1919-1923,4:252) that the large
red flowers suggest Pereskia but that the fruits and seeds in-
dicate a different genus, and since the older areoles also have
glochids, the plant should "be referred to the Opuntieae and
next to Pereskiopsis."

The International Cactaceae Systematics Group changed
its view of Quiabentia. At first it was included in Pereskiopsis
(Hunt and Taylor 1986, 1990). Further analysis led to the
conclusion that Quiabentia probably is the South American
counterpart of Pereskiopsis, a strictly Mexican genus. Wheth-
er Quiabentia and Pereskiopsis are truly most closely related
remains to be determined but the group feels it best to rec-
ognize Quiabentia as a distinct genus with two species, which
flower during the day in summer.

Quiabentia Britton & Rose 1923
Subfamily Opuntioideae. Plants treelike or shrubby with whorled,

fleshy, round branches bearing flat, fleshy leaves. Leaves broadly

ovate to spatula shaped, to 7 cm (2.8 in) long. Areoles with glochids

and numerous spines. Flowers borne subterminally or terminally, open

duringthe day, rotate, showy, red or pink; pericarpels with leaves, are-

oles, glochids, and spines; floral tubes absent. Fruits oblong, fleshy,

usually smooth. Seeds large, round, flattened, with an aril. Distribu-

tion: one species in Brazil, another in Bolivia, Paraguay, and Argen-

tina.

Quiabentia verticillata (Vaupel) Vaupel 1925
Pereskia verticillata Vaupel 1923

Pereskia pflanzii Vaupel 1923, Quiabentia pflanzii (Vaupel) Vaupel 1925

Quiabentia chacoensis Backeberg 1935

Quiabentia pereziensis Backeberg 1956

Plants treelike or shrubby, 2-15 m (6.6-49 ft) high. Leaves
oval to lance shaped, 4-5 cm (1.6-2 in) long, to 2 cm (0.8
in) broad. Spines several, to 7 cm (2.8 in) long. Flowers pale
red, 1.5 cm (0.6 in) long. Distribution: arid, lower regions of
Bolivia, Paraguay, and northwestern Argentina.

Quiabentia zehntneri (Britton & Rose) Britton & Rose 1923
QUIABENTO

Pereskia zehntneri Britton & Rose 1919

Plants shrubby, to 3 m (9.8 ft) high. Stems slender, green.
Leaves ovate to almost round, pointed, 2-4 cm (0.8—1.6 in)
long. Spines numerous, whitish, short. Flowers brilliant red,
3-4 cm (1.2-1.6 in) long, 7-8 cm (2.8-3.1 in) wide. Distrib-
ution: Bahia, Brazil.

Quiabentia verticillata; anatomy of stem illustrated on page 29

Quiabentia zehntneri, photograph by Urs Eggli
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Rauhocereus
In 1957 Curt Backeberg described Rauhocereus, honoring
Werner Rauh, professor of botany at the University of Hei-
delberg and a major contributor to our knowledge of suc-
culent plants. The cactus has been brought into cultivation
and it is handsomely columnar, producing large white flow-
ers at night in summer.

Research has shown that Rauhocereus is closely related to
Browningia; Gordon Rowley placed it in that genus in 1982.
Arthur Gibson (1992), however, in his extensive analysis of
the group of cacti related to Stenocereus, felt that Rauhocereus
is a good genus. The International Cactaceae Systematics
Group decided to recognize Rauhocereus because the single
species has several features that distinguish it from Brown-
ingia.

Rauhocereus Backeberg 1957
Subfamily Cactoideae, tribe Trichocereeae.

Rauhocereus riosaniensis Backeberg 1957
Browningia riosaniensis (Backeberg) G. D. Rowley 1982

Rauhocereus riosaniensis var. jaenensis Rauh ex Backeberg 1959, R.

riosaniensis subsp.jaenensis (Rauh ex Backeberg) Ostolaza 1998

Plants mostly shrubby, usually branching basally, often form-
ing thickets to 4 m (13 ft) high. Stems columnar, erect, bluish
green, 8-15 cm (3.1-5.9 in) in diameter. Ribs 5-6, divided
into many-faceted tubercles. Areoles with wool and a few
stout spines. Spines 2-8, sometimes not readily distinguish-

Rauhocereus riosaniensis subsp.jaenensis

able as centrals and radials, reddish below, yellowish above,
all becoming grayish white, to 5 cm (2 in) long, variable in
length and thickness. Flowers borne near the stem tips, open
at night, bell shaped, 8-10 cm (3.1-3.9 in) long, to 5 cm (2
in) in diameter; pericarpels and floral tubes with small scales
and curly brown hairs. Fruits ovoid, red, fleshy; floral re-
mains persistent. Seeds small, ovoid, glossy black, shallowly
tuberculate with tiny pits. Distribution: northern Peru.

Two subspecies of Rauhocereus riosaniensis are recog-
nized. Subspecies riosaniensis has mostly 6 spines not easily
distinguishable as centrals and radials; it occurs in the valley
of the Rio Sana. Subspecies jaenensis has 2 very stout central
spines and 2-3 radials; it occurs between Chamaya and Jaen.

Rebut/a
One of the most popular of the small South American cacti is
Rebutia, easily grown and producing lovely flowers. This pop-
ularity, however, has resulted in a large number of described
species, most of which cannot be accepted when extensive
field studies and other analyses are done. Rebutia (type, R.
minuscula) was described as a genus with a single species by
Karl Schumann in 1895, honoring Monsieur P. Rebut, a wine
grower and cactus dealer who lived in Chazay d'Azergues,
France. Schumann lowered Rebutia to a subgenus of Echino-
cactus in his major monograph of 1897-1898, however.

The great popularity of these cacti has led to the descrip-
tion of several additional genera, none accepted by the In-
ternational Cactaceae Systematics Group. Rebutia tends to
be small, solitary or in clusters, globose to short cylindrical,
with tubercles bearing small spines but not forming ribs.
Flowers are open during the day, small, funnelform, and have
slender floral tubes. The pericarpels have small scales that
are naked or only slightly hairy. Rebutia comprises 41 species.
It is thrilling to see these small plants in flower in their natu-
ral habitat, and it is certainly no wonder that hobbyists find
them some of the most satisfying of all cacti. Two notewor-
thy publications, by C. Marsden and H. S. Jackson (1968)
and John Pilbeam (1985), deal with Rebutia as defined here.

Rebutia K. Schumann 1895

Aylostera Spegazzini 1923

Spegazzinia Backeberg 1933

Mediolobivia Backeberg 1934

Weingartia Werdermann 1937

Digitorebutia Buining 1940

Sulcorebutia Backeberg 1951

Subfamily Cactoideae,tribe Trichocereeae. Plants small, low grow-
ing, solitary or many-stemmed, globose to short cylindrical. Ribs
poorly developed or absent. Tubercles usually present. Areoles round,
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oval, elliptical, or linear. Spines weak, usually bristly, barely distin-
guishable as centrals and radials. Flowers often numerous, borne at
areoles to the side or near the base, open duringthe day, funnelform,
fairly small, variously colored but most often deep orange to yellow;
pericarpels and floral tubes with numerous small scales, naked or
sometimes with a few hairs or even bristles; floral tubes short to elon-
gate, usually slender, sometimes curved; stamens in a single series.
Fruits small, subglobose, thin walled, juicy at first, becoming dry at
maturity; floral remains persistent. Seeds oval, glossy black, tuber-
culate to wrinkled. Distribution: eastern Andes and adjacent hills of
Bolivia to northwestern Argentina.

Rebutia albiflora F. Ritter & Buining 1963
Aylostera albiflora (F. Ritter & Buining) Backeberg 1963

Plants globose, forming clusters. Stems bright green, to 1.8-
2.5 cm (0.7-1 in) in diameter. Ribs 14-16, spirally arranged,
forming distinct tubercles. Central spines about 5, white with
dark tips. Radial spines as many as 15, white, to 5 mm long.
Flowers white with pinkish midribs, to 2.5 cm (1 in) in di-
ameter; pericarpels and floral tubes with white bristles. Fruits
small, elongated, bronze to reddish green. Distribution:
northeastern Tarija, Bolivia.

Rebutia albopectinata Rausch 1972
Lobivia albipectinata (Rausch) Neirinck 1994

Rebutia schatzliana Rausch 1975

Rebutia supthutiana Rausch 1976

Plants solitary, globose, gray-green, to 1.5 cm (0.6 in) in di-
ameter. Ribs as many as 16, vertical, forming distinct tuber-
cles. Areoles oval, white or light brown. Central spines 0-2,
white, to 1 mm long. Radial spines as many as 13, one di-
rected downward, others in pairs, white, flattened against
and covering the stem, to 3 mm long. Flowers red with pink
to white throats, to 5 cm (2 in) long and 4.5 cm (1.8 in) in di-
ameter; pericarpels and floral tubes with white hairs and
bristles. Fruits globose, to 5 mm in diameter, with white hairs
and bristles. Distribution: Culpina, Chuquisaca?, Bolivia.

Rebutia arenacea Cardenas 1951
Sulcorebutia arenacea (Cardenas) F. Ritter 1961, Weingartia arenacea

(Cardenas) F.H.Brandt 1979

Rebutia glomeriseta Cardenas 1951, Sulcorebutia glomeriseta (Carde-

nas) F. Ritter 1961, Weingartia glomeriseta (Cardenas) F. H. Brandt

1977

Rebutia candiae Cardenas 1961, Sulcorebutia candiae (Cardenas) Buin-

ing & Donald 1963, Weingartia candiae (Cardenas) F. H. Brandt 1977

Rebutia menesesii Cardenas 1961, Sulcorebutia menesesii (Carde-

nas) Buining & Donald 1963, Weingartia menesesii (Cardenas) F. H.

Brandt 1977

Sulcorebutia xanthoantha Backeberg 1966, notvalidly published

Sulcorebutia muschii R. Vasquez 1974, Weingartia muschii (R. Vas-

quez) F.H.Brandt 1979

Plants solitary to clustering. Stems yellowish green, 2-3.5 cm
(0.8-1.4 in) high, 2.5-5 cm (1-2 in) in diameter. Ribs about
30, strongly tuberculate. Areoles elongate, creamy gray.
Spines 14-16, minutely pubescent and appearing to be en-
crusted with sand, whitish yellow to brownish, directed side-
ways, to 5 mm long. Flowers golden yellow to orange-yellow,
to 3 cm (1.2 in) long and in diameter. Fruits reddish brown.
Distribution: Cochabamba, Bolivia.

Rebutia aureiflora Backeberg 1932
Mediolobivia aureiflora (Backeberg) Backeberg 1934

Lobivia euanthema Backeberg 1934, Mediolobivia euanthema (Backe-

berg) Krainz 1947, Acantholobivia euanthema (Backeberg) Y. Ito

1957, Rebutia euanthema (Backeberg) Buining & Donald 1963

Mediolobivia elegans Backeberg 1934, Rebutia aureiflora subsp. ele-

gans (Backeberg) Donald 1976

Rebuita oculata Werdermann 1935

Rebutia sarothroides Werdermann 1936, Mediolobivia sarothroides

(Werdermann) Buining 1940

Plants clustering freely. Stems globose, green with reddish
tint, to 6 cm (2.4 in) in diameter. Ribs spiraling, forming dis-
tinct tubercles. Areoles white. Central spines 1-4, grayish
white, 10-20 mm (0.4-0.8 in) long. Radial spines 10-16,
white to brownish, bristly, to 7 mm (0.3 in) long. Flowers yel-
lowish orange with whitish throats, to 4 cm (1.6 in) in diam-
eter. Distribution: northern Argentina.

Rebutia brunescens Rausch 1972

Plants solitary, globose, dark green with brownish violet tint,
to 5 cm (2 in) in diameter. Ribs 13-14, clearly divided into

Rebutia arenacea



round tubercles. Areoles oval, brownish. Spines brownish
with dark tips and bases, somewhat thickened basally. Cen-
tral spines 0-2, to 10 mm (0.4 in) long. Radial spines 11-13,
interlaced. Flowers red with whitish throats, to 4 cm (1.6 in)
long. Fruits globose, brownish. Distribution: Tarabuco, Chu-
quisaca, Bolivia.

Rebutia caineana Cardenas 1966
Sulcorebutia caineana (Cardenas) Donald 1971, Weingartia caineana

(Cardenas) F. H. Brandt 1980

Rebutia haseltonii Cardenas 1966, Sulcorebutia haseltonii (Cardenas)

Donald 1971, Weingartia haseltonii (Cardenas) F. H. Brandt 1978

Sulcorebutia breviflora Backeberg 1966, Weingartia breviflora (Backe-

berg) F. H. Brandt 1978

Plants often forming clusters. Stems flattened globose, brown-
ish green to dark green, 1.5-2 cm (0.6-0.8 in) high, 5-6 cm
(2-2.4 in) in diameter. Ribs forming distinct tubercles. Are-
oles elliptical, gray. Spines 10-12, pectinately arranged, lying
against the surface and interlacing, stiff, needle-like, gray to
whitish, 6-15 mm (0.2-0.6 in) long. Flowers arising basally,
light yellow to orange, 3.5-4 cm (1.4-1.6 in) long, to 3 cm
(1.2 in) in diameter; pericarpels with tufts of white hair. Dis-
tribution: Cochabamba, Bolivia.

Rebutia canigueralii Cardenas 1964
Sulcorebutia canigueralii (Cardenas) Buining & Donald 1965, Weingar-

tia canigueralii (Cardenas) F. H. Brandt 1978

Sulcorebutia tarabucoensis Rausch 1964, Weingartia tarabucoensis

(Rausch) F.H.Brandt 1979

Aylostera zavaletae Cardenas 1965, Sulcorebutia zavaletae (Cardenas)

Backeberg 1966, Weingartia zavaletae (Cardenas) F. H. Brandt 1980

Sulcorebutia rauschiiG. Frank 1969, Weingartia rauschii (G. Frank)

F. H. Brandt 1978

Rebutia caracarensis Cardenas 1970, Sulcorebutia caracarensis (Car-

denas) Donald 1971, Weingartia caracarensis (Cardenas) F. H.

Brandt 1980
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Rebutia inflexiseta Cardenas 1970, Sulcorebutia inflexiseta (Cardenas)

Donald 1971, Weingartia inflexiseta (Cardenas) F. H. Brandt 1980

Rebutia pulchra Cardenas 1970, Sulcorebutia pulchra (Cardenas)

Donald 1971, Weingartia pulchra (Cardenas) F. H. Brandt 1978, R.

canigueralii subsp.pulchm (Cardenas) Donald ex D. R. Hunt 1997

Sulcorebutia crispata Rausch 1970, Weingartia crispata (Rausch) F. H.

Brandt 1978, Rebutia canigueralii subsp. crispata (Rausch) Don-

ald 1997

Sulcorebutia frankiana Rausch 1970, Weingartia frankiana (Rausch)

F. H. Brandt 1978

Sulcorebutia vasqueziana Rausch 1970

Sulcorebutia alba Rausch 1971, Weingartia alba (Rausch) F. H. Brandt

1978

Sulcorebutia frankiana var. aureispina Rausch 1974, Weingartia aurei-

spina (Rausch) F. H. Brandt 1980

Sulcorebutia losenickyana Rausch 1974, Weingartia losenickyana

(Rausch) F. H. Brandt 1978

Weingartia ritteri F. H. Brandt 1978, Sulcorebutia ritteri (F. H. Brandt) F.

Ritter 1980

Weingartia brevispina F. H. Brandt 1980, Sulcorebutia brevispina (F. H.

Brandt) Pilbeam 1985

Weingartia saxatilis F. H. Brandt 1981

Weingartia perplexiflora F. H. Brandt 1982, Sulcorebutia perplexiflora

(F. H. Brandt) Pilbeam 1985

Weingartia albaoides F. H. Brandt 1983, Sulcorebutia albaoides (F. H.

Brandt) Pilbeam 1985

Weingartia albaoides subsp. subfusa F. H. Brandt 1983

Weingartia pasopayana F. H. Brandt 1984, Sulcorebutia pasopayana

(F. H. Brandt) Gertel 1991

Weingartia rubroaurea F. H. Brandt 1984, Sulcorebutia rubmaurea

(F. H. Brandt) Pilbeam 1985

Weingartia tarabucina F. H. Brandt 1985

Sulcorebutia fischeriana K. Augustin 1987

Plants forming clusters. Stems flattened globose, slate gray
to brownish, to 1 cm (0.4 in) high and 2 cm (0.8 in) in di-
ameter. Ribs forming distinct tubercles in about 13 spirals.
Areoles narrow, elliptical, white. Spines whitish, brown ba-

Rebutia caineana Rebutia canigueralii subsp. canigueralii
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sally. Central spines 1-2, more or less erect. Radial spines 10-
30, fine, bristle-like, 1.5-2 mm long. Flowers pale to dark ma-
genta, red, or orange-red, with yellow throats, 3-4 cm (1.2-
1.6 in) long and in diameter. Fruits dark brownish red. Dis-
tribution: Chuquisaca, Bolivia.

Three subspecies of Rebutia canigueralii are recognized.
Subspecies canigueralii has orange-red flowers and 11-14 ra-
dial spines. Subspecies crispata has pale to dark magenta
flowers and 20-30 radials. Subspecies pulchra has pale ma-
genta or red flowers and 10-11 radials.

Rebutia cardenasiana (R. Vasquez) G. Navarro 1996
Sulcorebutia cardenasiana R. Vasquez 1975, Weingartia cardenasiana

(R. Vasquez) F.H.Brandt 1978

Plants solitary, globose, dark green, to 5 cm (2 in) high and 8
cm (3.1 in) in diameter. Ribs 14, spiraling, tuberculate. Are-
oles yellowish white. Central spine one, often absent. Radial
spines pectinate, yellowish, 5-10 mm (0.2-0.4 in) long.
Flowers yellow, 2.5 cm (1 in) long and in diameter. Fruits
globose, green. Distribution: Cochabamba, Bolivia.

Rebutia cylindrica (Donald & A. B. Lau) Donald 1987
Sulcorebutia cylindrica Donald & A. B. Lau 1974, Weingartia cylindrica

(Donald & A. B. Lau) F. H. Brandt 1978

Plants forming clusters. Stems short cylindrical, dark green,
to 12 cm (4.7 in) high, 4-5 cm (1.6-2 in) in diameter. Ribs
about 16, spiraling, not easily distinguishable. Areoles round,
white or yellowish. Central spines as many as 4, white to yel-
low, with dark tips, to 15 mm (0.6 in) long. Radial spines 10-
12, white or pale yellowish brown, 5-10 mm (0.2-0.4 in)
long. Flowers yellow, rarely purplish magenta or white, 3.5-4
cm (1.4—1.6 in) long and in diameter. Fruits orange-brown
or reddish. Distribution: Cochabamba, Bolivia.

Rebutia deminuta (F. A. C. Weber) Britton & Rose 1923
CRIMSON CROWN CACTUS

Echinopsis deminuta F. A. C. Weber 1904, Aylostera deminuta (F. A. C.
Weber) Backeberg 1935

Echinopsis pseudominuscula Spegazzini 1905, Rebutia pseudominus-
cula (Spegazzini) Britton & Rose 1922, Aylostera pseudominuscula
(Spegazzini) Spegazzini 1923

Plants forming clusters. Stems globose to short cylindrical,
sometimes tapering apically, dark green, to 6 cm (2.4 in) high
and in diameter. Ribs in 11-13 spirals of tubercles. Areoles
whitish gray. Spines 10-12, white with brownish tips or
brown, sometimes curved, 3-6 mm (to 0.2 in) long. Flowers
deep orange-red, to 3 cm (1.2 in) long and in diameter. Dis-
tribution: Tucuman, Argentina.

Rebutia einsteinii Fric ex Kreuzinger & Buining 1949
Lobivia einsteinii (Fric ex Kreuzinger & Buining) Rausch 1987
Lobivia auranitida Wessner 1937, Mediolobivia auranitida (Wessner)

Krainz 1947, Rebutia auranitida (Wessner) Buining & Donald 1963
Lobivia schmiedcheniana U. Kohler 1939, Mediolobivia schmiedcheni-

ana (U. Kohler) Krainz 1947
Lobivia conoidea Wessner 1940, Mediolobivia conoidea (Wessner)

Krainz 1947
? Mediolobivia neopygmaea Backeberg 1957

Plants forming clusters. Stems pale green to dark brownish
green, 2-3 cm (0.8-1.2 in) in diameter. Ribs indistinguish-
able but tubercles prominent. Areoles elongate. Spines nu-
merous, densely pectinate, pale to dark brown, 3-8 mm (to
0.3 in) long. Flowers bright yellow, to 2.5 cm (1 in) long and
in diameter. Fruits not known. Distribution: Jujuy and Salta,
Argentina.

Rebutia fabrisii Rausch 1977

Plants forming clusters. Stems globose, to 2 cm (0.8 in) in
diameter. Ribs forming spirals of distinct tubercles. Areoles
nearly round, white to yellow. Spines numerous, white to yel-
low, 4-8 mm (to 0.3 in) long. Flowers red, to 2.5 cm (1 in)
long and in diameter. Fruits not known. Distribution: north-
ern Argentina.

Rebutia fidaiana (Backeberg) D. R. Hunt 1987
Echinocactus fidaianus Backeberg 1933, Spegazzinia fidaiana (Backe-

berg) Backeberg 1933, Weingartia fidaiana (Backeberg) Werder-
mann 1937, Sulcorebutia fidaiana (Backeberg) F. H. Brandt 1979

Gymnocalycium westii Hutchison 1957, Weingartia west/7 (Hutchison)
Donald 1958, Sulcorebutia westii (Hutchison) F. H. Brandt 1976

Weingartia cintiensis Cardenas 1958, Sulcorebutia cintiensis (Carde-
nas) F. H. Brandt 1976, W. fidaiana subsp. cintiensis (Cardenas)
Donald 1980, Rebutia fidaiana subsp. cintiensis (Cardenas) D. R.
Hunt 1997

Weingartia leocoriensis Cardenas 1964, Sulcorebutia leocoriensis
(Cardenas) F. H. Brandt 1976

Weingartia vilcayensis Cardenas 1964, Sulcorebutia vilcayensis (Car-
denas) F.H.Brandt 1976

Plants usually solitary. Stems globose to oblong, gray-green,
to 30 cm (12 in) high and 15 cm (5.9 in) in diameter. Roots
tuberous, with constricted necks. Ribs almost completely di-
vided into round tubercles. Areoles large, yellowish white.
Spines not always distinguishable as centrals and radials, yel-
lowish to blackish violet, interlacing, densely covering the
stems. Central spines 3-4, to 5 cm (2 in) long. Radial spines
9-14, curving, to 3 cm (1.2 in) long. Flowers yellow, to 3 cm
(1.2 in) long. Fruits small, brownish, globose to oblong. Dis-
tribution: Potosi and Chuquisaca, Bolivia.



Rebutia fidaiana subsp. cintiensis differs from subspecies
fidaiana in having 13-14 spines, indistinguishable as centrals
and radials; it occurs in Chuquisaca.

Rebutia fiebrigii (Gurke) Britton &Rose exL. H. Bailey 1916
Echinocactus fiebrigii Gurke 1905, Aylostera fiebrigii (Gurke) Backe-

berg 1935
Rebutia albipilosa F. Ritter 1963, Aylostera albipilosa (F. Ritter) Backe-

berg 1963
Rebutia muscula F. Ritter & K. R. Thiele 1963, Aylostera muscula (F. Rit-

ter & K. R. Thiele) Backeberg 1963
Mediolobivia ithyacantha Cardenas 1970, Rebutia ithyacantha (Carde-

nas) Diers & Esteves 1989
Rebutia vallegrandensis Cardenas 1970
Rebutia pulchella Rausch 1972
Rebutia jujuyana Rausch 1973
Rebutia donaldiana A. B. Lau & G. D. Rowley 1974
Rebutia cajasensis F. Ritter 1977
Rebutia kieslingii Rausch 1977
Rebutia tamboensis F. Ritter 1977
Rebutia dntiensis F. Ritter 1978

Plants solitary, occasionally clustering. Stems globose to
short cylindrical, glossy green, to 6 cm (2.4 in) high. Ribs
forming about 18 rows of distinct tubercles. Areoles ellipti-
cal, white. Spines 30-40, bristle-like, light to dark brown,
erect, needle-like, to 2 cm (0.8 in) long. Flowers produced
halfway up the stems, yellow to orange, to 3.5 cm (1.4 in)
long. Fruits small, purplish. Distribution: Bolivia.

Rebutia flavistyla F. Ritter 1978

Plants usually solitary. Stems globose, green, 4-5 cm (1.6-2
in) in diameter. Ribs 15-27, forming distinct tubercles. Are-
oles elongated, yellow, becoming white. Central spine usually
one, erect. Radial spines 15-22, yellow, becoming white, fine,

Rebut/a gonjianii 603

mostly straight, 5-10 mm (0.2-0.4 in) long. Flowers orange-
red, to 3 cm (1.2 in) long. Fruits bright green, 5-7 mm (0.2-
0.3 in) in diameter. Distribution: Mendez province, Tarija,
Bolivia.

Rebutia fulviseta Rausch 1970

Plants solitary to clustering. Stems globose to short cylindri-
cal, dark green, to 1.5 cm (0.6 in) high and 1 cm (0.4 in) in di-
ameter. Ribs as many as 16, spiraling, forming tubercles. Are-
oles round to oval, brown. Spines yellowish to reddish brown,
with dark tips, expanded basally. Central spines 1-3, erect,
6-10 mm (0.2-0.4 in) long. Radial spines 10-12, spreading.
Flowers dark red, 25 mm (1 in) long and in diameter. Fruits
globose, dark red, to 4 mm in diameter. Distribution: Arque,
Tarija, Bolivia.

Rebutia gonjianii R. Kiesling 1973

Plants solitary or clustering, often forming dense cushions.
Stems more or less cylindrical, to 7 cm (2.8 in) high, 1.5-2

Rebutia fiebrigii

Rebutia fidaiana subsp. fidaiana Rebutia flavistyla, photograph by Jean-Marie Solichon
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cm (0.6-0.8 in) in diameter. Ribs about 10, flat, forming dis-
tinct tubercles. Areoles elliptical. Spines 12-14, pectinate, ex-
panded basally, dull brown, to 1 cm (0.4 in) long. Flowers
probably red, to 2 cm (0.8 in) long. Fruits globose, dry at ma-
turity, dehiscing transversely, 6-10 mm (0.2-0.4 in) in diam-
eter. Distribution: northern Argentina, possibly also southern
Bolivia. Floral characters of the original description were
based on dry material only, thus the flower color is uncertain.

Rebutia heliosa Rausch 1970

Plants often clustering. Stems depressed globose, gray-green,
to 2 cm (0.8 in) high and 2.5 cm (1 in) in diameter. Ribs as
many as 38, spiraling, forming tubercles. Areoles elongate,
brown. Spines all radials, 24-26, white but dark basally, to 1
mm long. Flowers borne on the lower half of the stem,
orange to yellowish orange to purple, 4.5-5.5 cm (1.8—2.2
in) long, to 4 cm (1.6 in) in diameter. Fruits globose. Distri-
bution: Tarija, Bolivia.

Rebutia huasiensis Rausch 1977

Plants solitary. Stems globose, dark gray-green, to 3 cm (1.2
in) in diameter. Ribs about 13, spiraling, forming round tu-
bercles. Areoles oval, white. Spines 7-9, radiating from to
lying next to the stem surface, thin, brown, with darker tips,
later gray, 3-5 mm long. Flowers red, to 3 cm (1.2 in) long
and 3.5 cm (1.4 in) in diameter. Fruits globose, green, to 6
mm (0.2 in) in diameter. Distribution: Cinti, Chuquisaca,
Bolivia.

Rebutia leucanthema Rausch 1975

Plants solitary, globose to short cylindrical, dark green to vi-
olet, to 7 cm (2.8 in) high and 3.5 cm (1.4 in) in diameter.
Ribs 13-14, spiraling, with distinct tubercles. Areoles oval,
brown. Central spine one, sometimes absent, black, to 7 mm
(0.3 in) long. Radial spines 7-8, brown, dark basally, covering
the stem surface, to 6 mm (0.2 in) long. Flowers white, to 2.5
cm (1 in) long and in diameter. Fruits globose, dark violet, to
5 mm in diameter. Distribution: Cinti, Chuquisaca, Bolivia.

Rebutia marsoneri Werdermann 1937

Rebutia senilis var. hyalacantha Backeberg 1932, not validly pub-
lished; R. hyalacantha (Backeberg) Backeberg 1959, not validly
published

Rebutia krainziana Kesselring 1948

Plants usually solitary, depressed globose, light green with
gray scales, to 4 cm (1.6 in) high and 5 cm (2 in) in diameter.
Ribs forming low, rounded tubercles. Areoles small, round,

brownish white. Spines 30-35, variable, bristle-like, flexible
to somewhat stout, brownish to golden yellow to white, usu-
ally with dark tips, 3-15 mm (to 0.6 in) long. Flowers golden
yellow to orange, 3.5-4.5 cm (1.4-1.8 in) long, 3-3.5 cm
(1.2-1.4 in) in diameter. Fruits globose, brownish, to 5 mm
in diameter. Distribution: Jujuy, Argentina.

Rebutia mentosa (F. Ritter) Donald 1987
Sulcorebutia mentosa F. Ritter 1964, Weingartia mentosa (F. Ritter)

F. H. Brandt 1979
Sulcorebutia flavissima Rausch 1970, Weingartia flavissima (Rausch)

F. H. Brandt 1979
Sulcorebutia markusii Rausch 1970, Weingartia markusii (Rausch) F.

H.Brandt 1978
Weingartia tomtorensis Cardenas 1971, Sulcorebutia torotorensis

(Cardenas) F. H. Brandt 1976
Weingartia purpurea Donald & A. B. Lau 1974, Sulcorebutia purpurea

(Donald & A. B. Lau) Brederoo & Donald 1981, Rebutia mentosa
subsp.purpurea (Donald & A. B. Lau) D. R. Hunt 1997

Sulcorebutia santiaginiensis Rausch 1979

Rebutia marsoneri

Rebutia mentosa



Weingartia formosa F. H. Brandt 1979, Sulcorebutia formosa (F. H.

Brandt) Pilbeam 1985

Weingartia albissima F. H. Brandt 1980, Sulcorebutia albissima (F. H.

Brandt) Pilbeam 1985

Sulcorebutia swobodae K. August! n 1984

Sulcorebutia unquispina Rausch 1985

Sulcorebutia augustinii G. Hentzschel 1989

Plants freely forming clusters. Stems flattened globose to glo-
bose, fresh green, to 6 cm (2.4 in) in diameter. Ribs about 20,
spiraling, forming distinct tubercles with chinlike protru-
sions. Areoles elongate, white. Spines reddish brown to black.
Central spines 2-5,5-8 mm (0.2-0.3 in) long. Radial spines
10-18, pectinate, to 5 mm long. Flowers purple, to 3 cm (1.2
in) long and 3.5 cm (1.4 in) in diameter. Fruits globose,
brown, 7-10 mm (0.3-0.4 in) in diameter. Distribution:
Campero province, Cochabamba, Bolivia.

Two subspecies of Rebutia mentosa are recognized. Sub-
species mentosa has 2-4 central spines and 14-18 radials; it
occurs near Aiquile. Subspecies purpurea has 4-5 central
spines and 10-12 radials; it occurs near Cruce.

Rebutia minuscula K. Schumann 1895
FIRE CROWN CACTUS, RED CROWN CACTUS, VIOLET CROWN CACTUS

Echinopsis minuscula (K. Schumann) F. A. C. Weber 1896

Rebutia senilis Backeberg 1932

Rebutia chrysacantha Backeberg 1935, R. senilis subsp. chrysacantha
(Backeberg) Donald 1975

Rebutiagrandiflora Backeberg 1935, R. minuscula subsp. grandiflora

(Backeberg) Donald 1975

Rebutia violaciflora Backeberg 1935, R. minuscula subsp. violaciflora
(Backeberg) Donald 1975

Rebutia carminea Buining 1941

Rebutia graciliflora Backeberg 1963, notvalidly published

Rebutia kariusiana Wessner 1963

Rebutia minuscula

Rebutia neogumingii 605

Plants forming large clusters. Stems flattened globose, dull
green, to 5 cm (2 in) in diameter. Ribs 16-20 with low, dis-
tinct tubercles. Areoles very small, round to elliptical, brown-
ish. Spines 25-30, whitish, fine, 1-3 mm long. Flowers often
prolific, borne at the stem bases, bright red, to 4 cm (1.6 in)
long. Fruits globose, red, to 3 mm in diameter. Distribution:
northern Argentina.

Rebutia narvaecensis (Cardenas) Donald 1973
Aylostera narvaecensis Cardenas 1971

Plants forming clusters. Stems globose, gray-green, slightly
depressed apically, 3-3.5 cm (1.2-1.4 in) high, 2.5-3.5 cm
(1-1.4 in) in diameter. Ribs about 18, forming low tubercles.
Areoles round, prominent, white. Spines 10—20, sometimes
more, thin, needle-like, spreading, whitish, 2-3 mm long.
Flowers borne on the sides of the stems, often numerous,
pale rose pink, 4-4.2 cm (1.6-1.7 in) long and in diameter.
Fruits not known. Distribution: Tarija, Bolivia.

Rebutia neocumingii (Backeberg) D. R. Hunt 1987
Weingartia neocumingii Backeberg 1950, Sulcorebutia neocumingii

(Backeberg) F. H. Brandt 1979

Weingartia hediniana Backeberg 1950, Sulcorebutia hediniana

(Backeberg) F. H. Brandt 1976

Weingartia pulquinensis Cardenas 1951, Sulcorebutia pulquinensis

(Cardenas) F. H. Brandt 1976, IV. neocumingii subsp. pulquinensis

(Cardenas) Donald 1980

Weingartia pulquinensis var. cormana Cardenas 1951, W. corroana

(Cardenas) Cardenas 1964, Rebutia corroana (Cardenas) Cardenas

1971, Sulcorebutia corroana (Cardenas) Brederoo & Donald 1973

Weingartia erinacea F. Ritter 1961, Sulcorebutia erinacea (F. Ritter)

F. H. Brandt 1976

Weingartia lanata F. Ritter 1961, Sulcorebutia lanata (F. Ritter) F. H.

Brandt 1976
Weingartia longigibba F. Ritter 1961, Sulcorebutia longigibba (F. Ritter)

F. H. Brandt 1976, W. lanata subsp. longigibba (F. Ritter) Donald 1980

Weingartia multispina F. Ritter 1961, Sulcorebutia multispina (F. Ritter)

F.H.Brandt 1976

Weingartia riograndensis F. Ritter 1961, Sulcorebutia riograndensis

(F. Ritter) F. H. Brandt 1976, W. lanata subsp. riograndensis (F. Ritter)

Donald 1980, Rebutia neocumingii subsp. riograndensis (F. Rit-

ter) D. R. Hunt 1997

Weingartia sucrensis F. Ritter 1961, Sulcorebutia sucrensis (F. Ritter)

F. H. Brandt 1976, W. neocumingii subsp. sucrensis (F. Ritter) Donald

1980

Weingartia pilcomayensis Cardenas 1964, Sulcorebutia pilcomayensis

(Cardenas) F. H. Brandt 1976, W. lanata subsp. pilcomayensis (Car-

denas) Donald 1980, Rebutia neocumingii subsp.pilcomayensis
(Cardenas) D. R. Hunt 1997

Weingartia platygona Cardenas 1964, Sulcorebutia platygona (Carde-

nas) F.H.Brandt 1976
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Sulcorebutia neocorroana F. H. Brandt 1976
Weingartia brachygraphisa F. H. Brandt 1977
Weingartia knizei F. H. Brandt 1977
Weingartia trollii Oeser 1978, Rebutia neocumingii subsp. trollii

(Oeser) D. R. Hunt 1997
Weingartia buiningiana F. Ritter 1980
Weingartia gracilispina F. Ritter 1980
Weingartia saetosa F. H. Brandt 1980
Weingartia callecallensis F. H. Brandt 1981, Sulcorebutia callecallensis

(F. H. Brandt) Pilbeam 1985
Weingartia flavida F. H. Brandt 1981, Sulcorebutia flavida (F. H. Brandt)

Pilbeam 1985
Weingartia saipinensis F. H. Brandt 1982, Rebutia neocumingii subsp.

saipinensis(F. H. Brandt) D. R. Hunt 1997
Weingartia mairanana F. H. Brandt 1983
Weingartia neglecta F. H. Brandt 1983
Weingartia mataralensis F. H. Brandt 1984
Weingartia attenuata F. H. Brandt 1985
Weingartia columnaris F. H. Brandt 1986
Weingartia miranda F. H. Brandt 1986

Plants usually solitary. Stems globose to oblong, fresh green,
to 20 cm (7.9 in) high and 10 cm (3.9 in) in diameter. Ribs
16-18, spiraling, forming distinct tubercles with short chin-
like protrusions. Areoles round, white, large. Central spines
2-8, brown, stout, straight, to 2 cm (0.8 in) long. Radial
spines 5-24, yellowish, becoming white, to 1 cm (0.4 in)
long. Flowers borne near the stem tips, golden yellow to
orange to reddish yellow, to 2.5 cm (1 in) long and in diam-
eter. Distribution: widespread in Bolivia and Peru.

Rebutia neocumingii varies widely throughout its range
and has received a number of infraspecific epithets. Five sub-
species are recognized here. Subspecies neocumingii has red-
dish yellow flowers, 10-20 radial spines, and occurs widely
throughout the range of the species. Subspecies pilcomayen-

sis has golden yellow flowers, 12-15 radials, and occurs in
Potosi, Bolivia. Subspecies riogmndensis has only 5-10 radi-
als and occurs in Santa Cruz, Bolivia. Subspecies saipinensis
has golden yellow flowers, at least 20 radials, and occurs in
Cochabamba, Bolivia. Subspecies trollii has orange flowers,
16-24 radials, and occurs in Chuquisaca, Bolivia.

Rebutia neumanniana (Werdermann) D. R. Hunt 1987
Weingartia neumanniana Werdermann 1937, Gymnocalycium neuman-

nianum (Werdermann) Hutchison 1957, Sulcorebutia neumanniana
(Werdermann) F. H. Brandt 1976

Weingartia kargliana Rausch 1979
Weingartia pygmaea F. Ritter 1980

Plants solitary. Stems globose, gray-green with velvety ap-
pearance, constricted at bases, to 7 cm (2.8 in) high and 5
cm (2 in) in diameter. Ribs about 14, clearly divided into
round-topped, six-sided tubercles. Areoles round, white.
Spines yellowish to brownish, often becoming black. Cen-
tral spine one, curved upward, to 3 cm (1.2 in) long. Radial
spines 6-8, stiff, spreading, to 2 cm (0.8 in) long. Flowers yel-
low to reddish orange, to 2.5 cm (1 in) long and in diameter.
Fruits globose to ovoid, brownish. Distribution: northern
Argentina.

Rebutia nigricans (Wessner) D. R. Hunt 1997
Lobivia nigricans Wessner 1940, Mediolobivia nigricans (Wessner)

Krainz 1947
Rebutia carmeniana Rausch 1978
Lobivia nigricans var. albispina Rausch 1987, Rebutia albispina

(Rausch) Sida 1997

Plants solitary at first, later forming clusters. Stems short
cylindrical, deep green, to 2 cm (0.8 in) in diameter and
somewhat longer. Ribs 11, forming distinct conical tuber-
cles. Central spines absent. Radial spines 8-12, pectinate,
needle-like. Flowers funnelform, pink with olive green mid-
veins, to 21 mm (0.8 in) long. Fruits globose, green. Distrib-
ution: Argentina.

Rebutia neocumingii subsp. riograndensis Rebutia neumanniana, photograph by Graham Charles



Rebutia oligacantha (F. H. Brandt) Donald ex D. R. Hunt 1997
Weingartia oligacantha F. H. Brandt 1979, Sulcorebutia oligacantha

(F.H. Brandt) Pilbeam 1985
Sulcorebutia tarijensis F. Ritter 1978, Weingartia tarijensis (F. Ritter)

F. H. Brandt 1978, not Rebutia tarijensis Rausch 1975 (see R.
spegazziniana)

Weingartia sanguineo-tarijensis F. H. Brandt 1980, Sulcorebutia san-
guineo-tarijensis (F. H. Brandt) Pilbeam 1985

Plants solitary or clustering, globose, dark green, 3-5 cm
(1.2-2 in) in diameter. Ribs 10-16, spiraling. Areoles elon-
gate, yellowish. Spines 9-12, 5-12 mm (0.2-0.5 in) long.
Flowers carmine red, throats yellow, 2.5-3 cm (1-1.2 in)
long, to 3 cm (1.2 in) in diameter. Fruits brownish green.
Distribution: Tarija, Bolivia.

Rebutia padcayensis Rausch 1970
Rebutia margarethae Rausch 1972, Weingartia margarethae (Rausch)

F.H. Brandt 1981
Rebutia singulars F. Ritter 1978

Plants often clustering. Stems flattened globose, green to
gray-green, to 2.5 cm (1 in) high and 4 cm (1.6 in) in diam-
eter. Ribs 14-16, forming distinct tubercles. Areoles whitish
to brown. Spines 12-14, pale yellow with brown tips, 8-12
mm (0.3-0.5 in) long. Flowers red with white throats, 3-4
cm (1.2-1.6 in) long and in diameter. Distribution: Bolivia
and Argentina.

Rebutia perplexa Donald 1980

Plants commonly forming clumps. Stems globose to short
cylindrical, bright grass green, 1.5-2 cm (0.6-0.8 in) high,
1.2-1.5 cm (0.5-0.6 in) in diameter. Ribs 16-18, spiraling,
forming small tubercles. Areoles round, white. Spines 10-16,
golden, slightly erect, 1-2 mm long. Flowers deep lilac-pink,
3-3.5 cm (1.2-1.4 in) long, 2.5-3 cm (1-1.2 in) in diameter.
Fruits globose to ovoid, dark purple, 3—4 mm in diameter.
Distribution: probably the Rio Pilaya region, Bolivia.

Rebutia pseudodeminuta Backeberg 1933
RED-GOLD CROWN CACTUS, SCARLET CROWN CACTUS
Aylostera pseudodeminuta (Backeberg) Backeberg 1935
?Rebutia kupperiana Boedeker 1932, ?'Aylostera kupperiana

(Boedeker) Backeberg 1935
Rebutia buiningiana Rausch 1972
Rebutia albiareolata F. Ritter 1977
Rebutia minutissima F. Ritter 1977
Rebutia nogalesensis F. Ritter 1977
Rebutia robustispina F. Ritter 1977
Rebutia sanguined F. Ritter 1977
Rebutia nitida F. Ritter 1978
Rebutia wahliana Rausch 1985

Rebutia pygmaea 607

Plants solitary, deep green, globose to short cylindrical, to 10
cm (3.9 in) high, 7-9 cm (2.8-3.5 in) in diameter. Ribs about
20, forming distinct tubercles. Areoles brown. Central spines
2-3, yellowish, becoming brown tipped, to 15 mm (0.6 in)
long. Radial spines about 10, whitish, glassy, 5-7 mm (0.2-
0.3 in) long. Flowers carmine, 2-4 cm (0.8-1.6 in) in diam-
eter. Distribution: northern Argentina.

Rebutia pulvinosa F. Ritter & Burning 1963
Aylostera pulvinosa (F. Ritter & Buining) Backeberg 1963

Plants frequently forming clusters. Stems globose, to 3 cm
(1.2 in) in diameter. Ribs forming distinct tubercles. Areoles
round. Central spines as many as 6, stout, brownish. Radial
spines 15-22, white, to 3 mm long. Flowers orange-yellow, to
2 cm (0.8 in) long and 1.5 cm (0.6 in) in diameter. Fruits
greenish red, short. Distribution: Tarija, Bolivia.

Rebutia pygmaea (R. E. Fries) Britton & Rose 1922
Echinopsis pygmaea R. E. Fries 1905, Lobivia pygmaea (R. E. Fries)

Backeberg 1935, Mediolobivia pygmaea (R. E. Fries) Krainz 1947
Rebutia haagei Fric & Schelle 1930, Lobivia haagei (Fric & Schelle)

Wessner 1938, Digitorebutia haagei (Fric & Schelle) Fric ex Buining

Rebutia
padcayensis

Rebutia pseudodeminuta
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1940, Mediolobivia haagei (trie & Schelle) Backebergex Krainz
1947, Acantholobivia haagei (Fric & Schelle) Y. Ito 1957

?Lobivia atrovirens Backeberg 1935, ?Digitorebutia atrovirens (Backe-
berg) Buining 1940, ?Mediolobivia atrovirens (Backeberg) Backe-
berg 1947, ?Rebutia atrovirens (Backeberg) Sida 1996

Lobivia neohaageana Backeberg 1935
Lobivia orurensis Backeberg 1935, Digitorebutia orurensis (Backe-

berg) Buining 1940, Mediolobivia orurensis (Backeberg) Backeberg
1942, Rebutia orurensis (Backeberg) F. Ritter 1980

Lobivia pectinata Backeberg 1935, Digitorebutia pectinata (Backe-
berg) Buining 1940, Mediolobivia pectinata (Backeberg) Backeberg
ex Krainz 1947

Mediolobivia haefneriana Cullmann 1955, Rebutia haefneriana (Cull-
mann) Sida 1997

Rebutia eos Rausch 1972
Rebutia diersiana Rausch 1975
Rebutia canacruzensis Rausch 1976
Rebutia friedrichiana Rausch 1976
Rebutia mudanensis Rausch 1976
Rebutia colored F. Ritter 1977
Rebutia gracilispina F. Ritter 1977
Rebutia iridescens F. Ritter 1977
Rebutia iscayachensis Rausch 1977
Rebutia lanosiflora F. Ritter 1977
Rebutia mixta F. Ritter 1977
Rebutia mixticolorf. Ritter 1977
Rebutia odontopetala F. Ritter 1977
Rebutia pallida Rausch 1977
Rebutia pauciareolata F. Ritter 1977
Rebutia paucicostata F. Ritter 1977
Rebutia rosalbiflora F. Ritter 1977
Rebutia rutiliflora F. Ritter 1977
Rebutia salpingantha F. Ritter 1977
Rebutia torquata F. Ritter & Buining 1977
Rebutia tropaeolipicta F. Ritter 1977
Rebutia violascens F. Ritter 1977
Digitorebutia nazarenoensis Rausch 1979, Rebutia nazarenoensis

(Rausch) Fearn & Pearcy 1981
Rebutia yuquinensis Rausch 1980
Rebutia villazonensis F. H. Brandt 1983
?Lobivia atrovirens var. pseudoritteri Rausch 1987, Rebutia pseudorit-

teri (Rausch) Sida 1997
?Lobivia atrovirensvar.yuncharasensis Rausch 1987, Rebutia yuncha-

rasensis (Rausch) Sida 1997
Lobivia haagei var. crassa Rausch 1987, Rebutia crassa (Rausch) Sida

1997
Lobivia haagei var. elegantula Rausch 1987, Rebutia elegantula

(Rausch) Sida 1997
Lobivia haageivar. pelzliana Rausch 1987, Rebutia pelzliana (Rausch)

Sida 1997
Lobivia pygmaea var. knizei Rausch 1987, Rebutia knizei (Rausch) Sida

1997
Lobivia pygmaea var. polypetala Rausch 1987, Rebutia polypetala

(Rausch) Sida 1997

Lobivia pygmaea var. violaceostaminea Rausch 1987, Rebutia vio-
laceostaminea (Rausch) Sida 1997

Plants solitary. Stems globose to flattened globose, gray-green,
2-4 cm (0.8-1.6 in) high and in diameter. Ribs 9-15, forming
tubercles. Areoles round. Spines whitish with black tips, awl
shaped to needle-like, straight. Central spine one, sometimes
absent. Radial spines 3-6,1-3 cm (0.4-1.2 in) long. Flowers
borne near the stem tips, colors variable, yellow to golden yel-
low to orange to orange-red, 1.6-2.7 cm (0.6-1.1 in) long.
Fruits globose, greenish. Distribution: Bolivia and Argentina.
Rebutia pygmaea is a widespread, extremely variable species
that has received numerous unnecessary names.

Rebutia ritteri (Wessner) Buining & Donald 1963
Lobivia ritteri Wessner 1938, Digitorebutia ritteri (Wessner) Buining

1940, Mediolobivia ritteri (Wessner) Krainz 1947
Rebutia raulii Rausch 1980

Plants forming clusters. Stems globose to short cylindrical,
gray-green, to 5 cm (2 in) high and 3.5 cm (1.4 in) in diam-
eter. Ribs as many as 15, forming distinct tubercles. Spines 8-
10, erect, needle-like, whitish gray with dark tips and bases, to
1 cm (0.4 in) long. Flowers flame colored to crimson, throats
reddish violet, to 4 cm (1.6 in) long and 4.5 cm (1.8 in) in di-
ameter. Fruits brownish to olive green. Distribution: Bolivia.

Rebutia simoniana Rausch 1984

Plants solitary. Stems globose, bright green, to 2.5 cm (1 in)
in diameter. Ribs 13, spiraling, forming tubercles. Areoles
round to oval, whitish to brown. Central spines 1-4, stout,
whitish with brown tips, to 7 mm (0.3 in) long. Radial spines
11-13, glassy white, fragile, to 5 mm long. Flowers pure
orange, to 3.5 cm (1.4 in) long and in diameter. Fruits glo-
bose, olive green, to 6 mm (0.2 in) in diameter. Distribution:
south of Cinti, Chuquisaca, Bolivia.

Rebutia pygmaea
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Rebutia spegazziniana Backeberg 1933
Aylostera spegazziniana (Backeberg) Backeberg 1935

Rebutia rubiginosa F. Ritter 1963,/Ay/ostera rubiginosa (F. Ritter)

Backeberg 1963

Rebutia tuberosa F. Ritter 1963,Aylostera tuberosa (F. Ritter) Backe-

berg 1963

Rebutia mamillosa Rausch 1972

Rebutia froehlichiana Rausch 1975

Rebutia tarijensis Rausch 1975

Rebutia fusca F. Ritter 1977

Rebutia patericalyx F. Ritter 1977

Rebutia tarvitaensis F. Ritter 1977

Rebutia vulpina F. Ritter 1977

Rebutia zecheri Rausch 1977

Rebutia sumayana Rausch 1986

Plants forming dense clusters. Stems globose to short cylin-
drical, yellowish green, 6-9 cm (2.4-3.5 in) high, 2-5 cm
(0.8-2 in) in diameter. Ribs about 18, forming prominent
tubercles. Areoles small, white. Central spines 3-6, yellow
with brown tips, to 3 mm long. Radial spines as many as 14,
flattened against the stem surface, yellowish, sometimes with
brown tips, to 4 mm long. Flowers bright red, to 4 cm (1.6 in)
long and in diameter. Fruits globose, reddish green. Distrib-
ution: Bolivia and Argentina. Rebutia spegazziniana is a
widespread and variable species that has received an undue
number of names.

Rebutia spinosissima Backeberg 1935
Aylostera spinosissima (Backeberg) Backeberg 1935

Rebutia hoffmannii Diers & Rausch 1977

Rebutia archibuiningiana F. Ritter 1978

Rebutia walteri Diers & Esteves 1989

Plants commonly clustering and forming dense cushions.
Stems globose to flattened globose, bright green, to 4 cm (1.6
in) high and in diameter. Ribs about 15, distinctly tubercu-

late. Areoles small, closely spaced, white. Central spines 5-6,
somewhat stout, yellowish white to brown, to 12 mm (0.5
in) long. Radial spines numerous, fine, bristle-like, whitish,
to 10 mm (0.4 in) long. Flowers yellowish orange to medium
red, 3-4 cm (1.2-1.6 in) long and in diameter. Fruits small.
Distribution: Bolivia and Argentina.

Rebutia Steinbachii Werdermann 1931
Sulcorebutia Steinbachii (Werdermann) Backeberg 1951, Weingartia

Steinbachii (Werdermann) F. H. Brandt 1977

Aylostera kruegeri Cardenas 1957, Rebutia kruegeri (Cardenas) Backe-

berg 1959, Sulcorebutia kruegeri (Cardenas) F. Ritter 1961, Wein-

gartia kruegeri (Cardenas) F. H. Brandt 1977, R. Steinbachii subsp.

kruegeri (Cardenas) D. R. Hunt 1997

Rebutia tiraquensis Cardenas 1957, Sulcorebutia tiraquensis (Carde-

nas) F. Ritter 1961, Weingartia tiraquensis (Cardenas) F. H. Brandt

1977; S. Steinbachii subsp. tiraquensis (Cardenas) Gertel 1996, not

validly published; R. Steinbachii subsp. tiraquensis (Cardenas)

D.R. Hunt 1997

Rebutia totorensis Cardenas 1957, Sulcorebutia totorensis (Cardenas)

F. Ritter 1961, Weingartia totorensis (Cardenas) F. H. Brandt 1979

Lobivia hoffmanniana Backeberg 1959, not validly published; Sulcore-

butia hoffmanniana (Backeberg) Backeberg 1966, notvalidly pub-

Rebutia
spegazziniana
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Rebutia spinosissima Rebutia Steinbachii subsp. verticillacantha
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lished; Weingartia hoffmanniana (Backeberg) F. H. Brandt 1980, not

validly published

Sulcorebutia lepida F. Ritter 1962, Weingartia lepida (F. Ritter) F. H.

Brandt 1980

Sulcorebutia verticillacantha F. Ritter 1962, Weingartia verticillacantha

(F. Ritter) F. H. Brandt 1977, Rebutia steinbachii subsp.verticilla-

cantha (F. Ritter) Donald ex D. R. Hunt 1997

Sulcorebutia electracantha Backeberg 1963, Weingartia electracan-

tha (Backeberg) F. H. Brandt 1982

Rebutia glomerispina Cardenas 1964, Sulcorebutia glomerispina (Car-

denas) Backeberg 1966, Weingartia glomerispina (Cardenas) F. H.

Brandt 1978

Rebutia taratensis Cardenas 1964, Sulcorebutia taratensis (Carde-

nas) Buining & Donald 1965, Weingartia taratensis (Cardenas) F. H.

Brandt 1977

Rebutia tunariensis Cardenas. 1964, Sulcorebutia tunariensis (Carde-

nas) Buining & Donald 1965, Weingartia tunariensis (Cardenas)

F. H. Brandt 1978

Rebutia polymorpha Cardenas 1965, Sulcorebutia polymorpha (Car-

denas) Backeberg 1966, Weingartia polymorpha (Cardenas) F. H.

Brandt 1977

Sulcorebutia taratensis var. minima Rausch 1968, Weingartia minima

(Rausch) F.H.Brandt 1986

Rebutia vizcarrae Cardenas 1970, Sulcorebutia vizcarrae (Cardenas)

Donald 1971, Weingartia vizcarrae (Cardenas) F. H. Brandt 1984

Sulcorebutia krahnii Rausch 1970, Weingartia krahnii (Rausch)

F. H. Brandt 1978

Sulcorebutia mizquensis Rausch 1970, Weingartia mizquensis

(Rausch) F.H.Brandt 1979

Rebutia tuberculato-chrysantha Cardenas 1971, Sulcorebutia tubercu-

lato-chrysantha (Cardenas) Brederoo & Donald 1973, Weingartia

tuberculato-chrysantha (Cardenas) F. H. Brandt 1980

Sulcorebutia oenantha Rausch 1971, Weingartia oenantha (Rausch)

F.H.Brandt 1979

Sulcorebutia pampagrandensis Rausch 1974, Weingartia pampagran-

densis (Rausch) F. H. Brandt 1979

Weingartia backebergiana F. H. Brandt 1977

Weingartia aglaia F. H. Brandt 1978

Weingartia nigrofuscata F. H. Brandt 1978, Sulcorebutia nigrofuscata

(F. H. Brandt) Pilbeam 1985

Weingartia clavata F. H. Brandt 1979, Sulcorebutia clavata (F. H.

Brandt) Pilbeam 1985

Weingartia totoralensis F. H. Brandt 1982, Sulcorebutia totoralensis

(F. H. Brandt) Pilbeam 1985

Weingartia croceareolata F. H. Brandt 1984, Sulcorebutia croceareo-

lata (F. H. Brandt) Pilbeam 1985

Sulcorebutia cochabambina Rausch 1985

Weingartia ansaldoensis F. H. Brandt 1985

Sulcorebutia steinbachii var. australis Rausch 1986

Sulcorebutia mariana Swoboda 1989

Plants usually forming dense clusters. Stems flattened glo-
bose, green. Ribs 12-26, indistinct, forming oblong rhom-
boid tubercles with well-defined grooves. Areoles elongate,

white. Spines often absent from new areoles, slow to develop,
slightly curved, white or yellow, with dark tips. Central spines
1-3, sometimes absent, stout, gray, becoming whitish with
age, 1-2 cm (0.4-0.8 in) long. Radial spines 6-25, usually
thin, whitish, some occasionally blackish, to 2.5 cm (1 in)
long. Flowers scarlet, to 3.5 cm (1.4 in) long. Fruits green.
Distribution: eastern Bolivia.

Four subspecies are recognized in the variable Rebutia
steinbachii. Subspecies steinbachii has as many as 13 poorly
distinguished ribs, 1-3 central spines, and 6-8 radials; it oc-
curs near Colomi, Chapare province, Cochabamba depart-
ment. Subspecies kruegerihas 10-20 ribs, 1-2 central spines,
and 20-25 radials; it occurs north of Cochabamba in El Cer-
cado province. Subspecies tiraquensis has 13-26 spiraling
ribs, 1-2 central spines, and 12-13 radials; it occurs between
Cochabamba, Cochabamba department, and Santa Cruz,
Carrasco province, Santa Cruz department. Subspecies verti-
cillacanthahas 13-21 spiraling ribs, no central spines, and 12-
14 radials; it occurs near Arque, Cochabamba department.

Rebutia steinmannii (Solms) Britton &Rose 1922
Echinocactus steinmannii Solms 1907, Lobivia steinmannii (Solms)

Backeberg 1934, Mediolobivia steinmannii (Solms) Krainz 1947,

Aylostera steinmannii (Solms) Backeberg 1959

Rebutia costata Werdermann 1934, Digitorebutia costata (Werder-

mann) Buining 1940, Mediolobivia costata (Werdermann) Krainz

1947

Lobivia eucaliptana Backeberg 1935, Mediolobivia eucaliptana

(Backeberg) Krainz 1947, Rebutia eucaliptana F. Ritter 1980

Lobivia brachyantha Wessner 1937, Digitorebutia brachyantha (Wess-

ner) Buining 1940, Mediolobivia brachyantha (Wessner) Krainz

1947, Rebutia brachyantha (Wessner) Buining & Donald 1963

Rebutia christinae Rausch 1975

Rebutia cincinnata Rausch 1975

Rebutia camargoensis Rausch 1976

Rebutia brunneoradicata F. Ritter 1977

Rebutia steinmannii



Rebutia poecilantha F. Ritter 1977
Rebutia potosina F. Ritter 1977
Rebutia rauschiiZecber 1977
Lobivia steinmanniivar. applanata Rausch 1987, Rebutia applanata

(Rausch)Sida l997
Lobivia steinmanniivar. leucacantha Rausch 1987, Rebutia leucacan-

tha (Rausch) Sida 1997
Lobivia steinmanniivar. major Rausch 1987, Rebutia major(Rausch)

Sida 1997
Lobivia steinmanniivar. melanocentra Rausch 1987, Rebutia melano-

centra (Rausch) Sida 1997
Lobivia steinmanniivaf. parvula Rausch 1987, Rebutia parvula

(Rausch) Sida 1997
Lobivia steinmannii var. tuberculata Rausch 1987, Rebutia tuberculata

(Rausch) Sida 1997

Plants usually forming clusters. Stems globose to short cylin-
drical, to 2 cm (0.8 in) or more high, 1-3.5 cm (0.4-1.4 in) in
diameter. Ribs about 8-10, spiraling, forming low tubercles.
Areoles oval, brownish to whitish. Spines 8-13, needle-like,
thin, flexible, erect, often intertwining, yellowish white, 3-10
mm (to 0.4 in) long. Central spines absent. Flowers borne
near the stem bases, bell shaped, bright red to violet, to 2 cm
(0.8 in) long and in diameter. Distribution: Bolivia. Rebutia
steinmannii has received numerous names because of its
variability.

Rebutia wessneriana Bewerunge 1948
Rebutia calliantha Bewerunge 1948
Rebutia calliantha var. beryllioides Buining & Donald 1963, not validly

published; R. wessneriana subsp. beryllioides (Buining & Donald)
Donald 1976

Plants freely forming clusters. Stems depressed globose,
bright green, lacking spines apically, to 7 cm (2.8 in) high
and 8 cm (3.1 in) in diameter. Ribs spiraling, not always com-
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pletely divided into tubercles, tubercles hexagonal when
present. Areoles elliptical, white. Spines about 25, stiff, bris-
tle-like, interlacing. Flowers borne on sides of stems, blood-
red with yellowish throats, to 5.5 cm (2.2 in) in diameter.
Fruits globose, dull reddish violet, 5-7 mm (0.2-0.3 in) in
diameter. Distribution: northern Argentina.

Rebutia xanthocarpa Backeberg 1932

Plants forming clusters. Stems flattened globose, green, to
4.5 cm (1.8 in) high and 5 cm (2 in) in diameter. Ribs form-
ing short tubercles. Areoles round, light brown. Spines 15-
20, smooth, gray or white or yellowish, glassy, 2-7 mm (to 0.3
in) long, 4 directed upward and stouter. Flowers carmine, to
2 cm (0.8 in) long and in diameter. Fruits globose, orange-
yellow. Distribution: Salta, Argentina.

Rebutia wessneriana

Rebutia xanthocarpa

Rhipsalis
Some people are surprised that cacti grow in humid tropical
rain forests and seasonal forests rather than deserts. Yet in
many regions of South America, and in the Old World as
well, cacti make up an important component of the epi-
phytic flora. Rhipsalis is the only cactus that successfully mi-
grated into the Old World without the aid of humans. Fruits
of the tribe Rhipsalideae are juicy berries, each containing
10-100 tiny black seeds that possess a gelatinous sticky ap-
pendix in the hilum-micropylar region (Barthlott 1983).
This is clearly an adaptation for dispersal by birds, which is
almost certainly how Rhipsalis was introduced into the Old
World. One species, R. baccifera, is now widely distributed in
humid tropical Africa, east as far as Sri Lanka. It has not
reached the Indian subcontinent. The dispersal occurred
long ago, for the Old World populations have become poly-
ploid and are distinct subspecies (Barthlott and Taylor 1995).
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Rhipsalis (type, R. cassutha = R. baccifera) is one of the
earliest cactus genera described, by Joseph Gaertner in 1788.
The name is derived from the Greek rhips, wickerwork, re-
ferring to the slender, flexible stem segments of most of the
species. Wilhelm Barthlott and Nigel Taylor (1995) recog-
nized 35 species of Rhipsalis; the International Cactaceae Sys-
tematics Group has adopted their classification.

The species of Rhipsalis are characterized as pendulous
epiphytes, occasionally lithophytes, usually with spineless
stem segments that are round in cross section, and branching
almost always acrotonically, that is, at or near the tips of ex-
isting stems. The small flowers are rotate and white, the
berrylike fruits naked. Plants flower during the day in spring
and summer.

Rhipsalis Gaertner 1788, conserved name
Erythrorhipsalis A. Berger 1920

Subfamily Cactoideae, tribe Rhipsalideae. Plants epiphytic, rarely
lithophytic, usually pendulousshrubs. Stem segments cylindrical, usu-
ally round in cross section but occasionally angled, ribbed, winged, or
flat, more orless spineless; new segmentsarisingsinglyorin clusters at
or near the tips of older segments, growth determinate or indetermi-
nate. Areoles small; terminal areolessometimesabsent. Spines usually
absent. Flowers small, rotate, usually white; pericarpels round in cross
section, usually naked but sometimes with soft bristles; floral tubes very
short or absent; disk sometimes present, annular, producing nectar.
Fruits small, berrylike, naked. Distribution: primarily eastern Brazil but
throughout tropical America, the Caribbean (from where the first col-
lection probably was made), and one species also in tropical Africa,
Madagascar, and on islandsofthe Indian Ocean as far east as Sri Lanka.

Barthlott and Taylor (1995) recognized five subgenera: Calamor-
phipsalis, Epallagogonium, Erythrorhipsalis, Phyllarthrorhipsalis, and
Rhipsalis.

Rhipsalis baccifera (j. s. Miller) Steam 1939
Cassytha baccifera J. S. Miller 1771, as "Cassyta"
Cactus pendulus Swartz 1788, Rhipsalis pendula (Swartz) Link & Otto

1827
Rhipsalis cassutha Gaertner 1788
Cactus fasciculatus Willdenow 1813, Rhipsalis fasciculata (Willdenow)

Haworth 1819, R. baccifera subsp. fasciculata (Willdenow) Supplie
1996

Rhipsalis cassutha [var.] mauritiana A. P. de Candolle 1828, R. bacci-
fera subsp. mauritiana (A. P. de Candolle) Barthlott 1987

Rhipsalis cassythoides G. Don 1834
Rhipsalis dichotoma G. Don 1834
Rhipsalis hookeriana G. Don 1834
Rhipsalis undulata Pfeiffer 1837
Rhipsalis aethiopica Welwitsch 1859
Rhipsalis horrida Baker 1884, Hariota horrida (Baker) Kuntze 1891,

R. baccifera subsp.horrida (Baker) Barthlott 1987

Rhipsalis madagascariensis F. A. C. Weber 1889
Rhipsalis minutiflora K. Schumann 1890
Rhipsalis pilosa F. A. C. Weber ex K. Schumann 1890
Rhipsalis comorensis F. A. C. Weber 1891
Rhipsalis suareziana F. A. C. Weber 1892
Rhipsalis zanzibarica F. A. C. Weber 1893
Rhipsalis erythrocarpa K. Schumann 1895, R. baccifera subsp.ery-

throcarpa (K. Schumann) Barthlott 1987
Rhipsalis caripensis F. A. C. Weber ex K. Schumann 1898
Rhipsalis cassutha var. rhodocarpa F. A. C. Weber 1898, R. baccifera

subsp. rhodocarpa (F. A. C. Weber) Supplie 1990
Rhipsalis suarensis F. A. C. Weber 1898
Rhipsalis cassythoides Loefgren 1918
Rhipsalis guineensis A. Chevalier 1920
Rhipsalis shaferi Britton & Rose 1923, R. baccifera subsp.shaferi

(Britton & Rose) Barthlott & N. P. Taylor 1995
Rhipsalis bartlettii Clover 1938
Rhipsalis heptagona Rauh & Backeberg 1957
Rhipsalis cassuthopsis Backeberg 1959
Rhipsalis coralloides Rauh 1962, notvalidly published
Rhipsalis quellebambensis H.Johnson ex Backeberg 1966, not validly

published
Rhipsalis hylaea F. Ritter 1981

Rhipsalis baccifera subsp. baccifera, also illustrated on page 23



Rhipsalis baccifera subsp.hileiabaiana N. P. Taylor & Barthlott 1995

Rhipsalis baccifera subsp. fortdauphinensis Supplie 1996

Plants epiphytic or lithophytic, pendent, 1-4 m (3.3-13 ft)
long, extension shoots of indeterminate growth, with com-
posite areoles, branching acrotonic. Stems long, cylindrical,
slender, not dimorphic, 4-6 mm (0.2 in) in diameter. Areoles
sometimes with one or two stiff bristles to 1 mm long. Flow-
ers borne laterally in winter or spring, whitish, 5-10 mm
(0.2-0.4 in) in diameter. Fruits spherical, translucent, white
or pinkish, 5-8 mm (0.2-0.3 in) in diameter. Distribution:
tropical America, tropical Africa, Madagascar, Seychelles,
Mauritius, Reunion, and Sri Lanka.

Six subspecies are recognized in Rhipsalis baccifera, the
most widespread of all cactus species. Subspecies baccifera is
mostly an epiphyte but at times a lithophyte; it is found in the
Neotropics, including the Caribbean, eastern Mexico,
Florida, Central America, and northern South America, and
both diploid and tetraploid populations have been found.
Subspecies erythrocarpa is tetraploid but its range is limited
to mountains of east Africa. Subspecies hileiabaiana is very
densely branched and is found in Bahia, Brazil. Subspecies
horrida is an interesting neotenic form that is both epiphytic
and lithophytic and has an aberrant branching pattern; it has
tetraploid and octoploid populations and occurs only in
Madagascar. Subspecies mauritiana is the widespread tetra-
ploid subspecies that occurs in the Old World, from tropical
Africa east to Sri Lanka. Subspecies shaferi usually has shorter,
stiffer stem segments than subspecies baccifera and is found
in Paraguay, southern Bolivia, and northern Argentina.

Rhipsalis burchellii Britton & Rose 1923
Erythrorhipsalis burchellii (Britton & Rose) Volgin 1981

Plants epiphytic, with many weak, pendent branches in
whorls, or forking, growth determinate, with composite are-
oles. Stem segments long, round in cross section, very slender
and hardly succulent, dichotomous; primary branches to 60
cm (24 in) long, terminal branches to 6 cm (2.4 in) long and
1-2 mm in diameter, light green to purplish. Areoles with
wool, bristles absent. Flowers borne at the stem tips, bell
shaped, often numerous, whitish, to 15 mm (0.6 in) long.
Fruits brilliant reddish magenta to purplish magenta. Distri-
bution: seasonal Atlantic forest in southeastern and southern
Brazil.

Rhipsalis campos-portoana Loefgren 1918
Erythrorhipsalis campos-portoana (Loefgren) Volgin 1981

Plants epiphytic, with pendent or arching branches, growth
determinate, with composite areoles. Stem segments slen-
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der, round in cross section, cylindrical, dichotomous; pri-
mary stems elongated, terminal branches usually in wholes
of three or four, club shaped, 3-5 cm (1.2-2 in) long, 1-2
mm in diameter, light green. Areoles naked. Flowers borne
apically, whitish, not opening widely, to 9 mm (0.4 in) long.
Fruits globose, orange. Distribution: Atlantic and cloud for-
ests of southeastern and southern Brazil.

Rhipsalis cereoides (Backeberg &Voll) Backeberg 1937-1938
Lepismium cereoides Backeberg & Voll 1935

Plants lithophytic, bushy, pendent or semierect, growth in-
determinate. Stem segments three-angled, rarely four-an-
gled, not scalloped, dull bluish green, 4-10 cm (1.6-3.9 in)
long, 1-7 cm (0.4-2.8 in) in diameter. Areoles small, not sunk-
en, often with two to four short bristles. Flowers borne singly
or in clusters of two to four in spring, disk shaped, white, to
2 cm (0.8 in) in diameter. Fruits pale pink. Distribution:
gneissic inselbergs in eastern Brazil.

Rhipsalis burchellii, photograph by Wilhelm Barthlott
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Rhipsalis cereuscula Haworth 1830
Hariota cereuscula (Haworth) Kuntze 1891, Erythrorhipsalis

cereuscula (Haworth) Volgin 1981

Hariota saglionis Lemaire 1838, Rhipsalis saglionis (Lemaire) Otto

1843
Rhipsalis brachiata W. J. Hooker 1843

Rhipsalis penduliflora N. E. Brown 1877

Rhipsalis simmleri Beauverd 1907

Plants shrubby to bushy, to 60 cm (24 in) long, much
branched, usually pendent, growth determinate, with com-
posite areoles. Stem segments strongly dimorphic; long
shoots cylindrical, almost round in cross section, 10-30 cm

Rhipsalis cereuscula, also illustrated on page 41

(3.9-12 in) long, 3-4 mm in diameter; short shoots borne in
apical clusters, branching widely apically, obscurely four- or
five-angled, 1-3 cm (0.4-1.2 in) long, 3-4 mm (to 0.2 in) in
diameter. Areoles marginal, with two to four short bristles.
Flowers borne apically in spring, bell shaped, white, 8-15
mm (0.3-0.6 in) long, 10-20 mm (0.4-0.8 in) in diameter.
Fruits obovoid, white. Distribution: Bolivia, Paraguay, Uru-
guay, southern Brazil, and Argentina.

Rhipsalis clavata F. A. C. Weber 1892
Hatiora clavata (F. A. C. Weber) Moran 1953

Plants at first erect, becoming pendent, much branched, to 1
m (3.3 ft) or more long, basal portions determinate in
growth but sometimes producing extension shoots of inde-
terminate growth. Stem segments not dimorphic, cylindrical
to club shaped, truncate, to 5 cm (2 in) long, 2-3 mm in di-
ameter, green or purplish, apically giving rise to whorls of
two to seven younger segments. Areoles near the stem tips
only. Flowers borne near or at the stem tips, bell shaped,
white, to 15 mm (0.6 in) long. Fruits globose, whitish to pale
pink. Distribution: Rio de Janeiro and Sao Paulo, Brazil.

Rhipsalis crispata (Haworth) Pfeiffer 1837
Epiphyllum chspatum Haworth 1830, Hariota crispata (Haworth)

Lemaire 1839

Plants epiphytic, with many branches, more or less pendent,
growth indeterminate. Stem segments leaflike, flat or some-
times three-winged, oblong, elliptical, or obovate, pale green,
with notched to lobed margins, usually truncate basally, 6-10
cm (2.4-3.9 in) long, 2-4 cm (0.8-1.6 in) wide. Areoles mi-
nute, without bristles. Flowers borne singly or in clusters of
two to four during the dry season, disk shaped, creamy white,
10-12 mm (0.4-0.5 in) in diameter. Fruits spherical, white.
Distribution: Rio de Janeiro, Pernambuco, and Sao Paulo,
Brazil.

Rhipsalis CUneata Britton &Rose 1923

Plants epiphytic shrubs, more or less pendulous, producing
new segments from tips of old ones, growth indeterminate.
Stem segments oblong to spatula shaped, wedge shaped
basally, thin, green, deeply lobed to notched marginally, 8-12
cm (3.1-4.7 in) long, to 7 cm (2.8 in) broad. Areoles with
one or two bristles. Flowers borne singly. Fruits globose, white.
Distribution: Bolivia. Rhipsalis cuneata is poorly known.

Rhipsalis dissimilis (G. Lindberg) K. Schumann 1890
Lepismium dissimile G. Lindberg 1890
TRhipsalis chrysantha Loefgren 1915, ?Lepismium chrysanthum

(Loefgren) Backeberg 1959



?Rhipsalis rigida Loefgren 1915, ?Lepismium rigidum (Loefgren)

Backeberg 1959

Rhipsalis epiphyllanthoides Backeberg 1935, Lepismium epiphyllan-

thoides (Backeberg) Backeberg 1951

Lepismium mamieranum Backeberg 1963

Lepismium saxatile A. Friedrich & Redecker 1965, Rhipsalis saxatilis

(A. Friedrich & Redecker) A. Friedrich & Redecker ex G. D. Rowley

1976

Rhipsalis spinescensl. A. Lombardi 1993

Plants epiphytic or lithophytic, loosely branching, growth
determinate, erect at first, later arching, branching strictly
acrotonic. Stem segments extremely variable, usually with
5-9 low ribs, sometimes three- to five-angled, other times
nearly round in cross section, 5-14 cm (2-5.5 in) long, 4-10
mm (to 0.4 in) in diameter. Areoles with hairlike bristles 3-8
mm (to 0.3 in) long. Flowers borne laterally from sunken,
woolly areoles, pale yellow, 10-15 mm (0.4-0.6 in) in diam-
eter. Fruits nearly spherical, red with white bases. Distribu-
tion: Parana and Sao Paulo, Brazil.

Rhipsalis elliptka G. Lindberg ex K. Schumann 1890
Rhipsalis chlomptera F. A. C. Weber 1898

Plants shrubby epiphytes, producing clumps of stems in
clusters of three or four, pendent, growth indeterminate, 1-2
m (3.3-6.6 ft) long. Stem segments flat, broad, oblong to el-
liptical, separated by constrictions, margins faintly or strong-
ly notched, dark green, 6-15 cm (2.4-5.9 in) long, 2.5-6 cm
(1—2.4 in) broad. Areoles with some wool, sometimes with
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one bristle. Flowers borne laterally, one to five per areole,
white, 8-9 mm (0.3-0.4 in) long, 12-20 mm (0.5-0.8 in) in
diameter. Fruits globose to oblong, pink to red. Distribution:
southern and southeastern Minas Gerais, Rio de Janeiro,
Parana, Santa Catarina, and Sao Paulo, Brazil.

Rhipsalis ewaldiana Barthlott &N. P. Taylor 1995

Plants epiphytic. Stem segments dimorphic; primary seg-
ments four-angled, growth indeterminate, to 60 cm (24 in)
long, 4-5 mm in diameter, secondary segments mostly three-
angled, growth determinate, branching mesotonic, 3-6 cm
(1.2—2.4 in) long. Flowers borne laterally on secondary seg-
ments, white, 14-20 mm (0.6-0.8 in) in diameter. Fruits pink-
ish, 8 mm (0.3 in) in diameter. Distribution: Rio de Janeiro,
Brazil. The exact habitat of Rhipsalis ewaldiana is unclear.

Rhipsalis floccosa Salm-Dyck exPfeiffer 1837
Hariota floccosa (Salm-Dyck ex Pfeiffer) Lemaire 1839, Lepismium

floccosum (Salm-Dyck ex Pfeiffer) Backeberg 1935

Rhipsalis pulvinigera G. Lindberg 1889, Lepismium pulvinigerum

(G. Lindberg) Backeberg 1935, R. floccosa subsp. pulvinigera
(G. Lindberg) Barthlott & N. P. Taylor 1995

Rhipsalis gibberula F. A. C. Weber 1892, Lepismium gibberulum (F. A.

C. Weber) Backeberg 1935

Rhipsalis tucumanensis F. A. C. Weber 1892, Hariota tucumanensis

(F. A. C. Weber) Kuntze 1898, Lepismium tucumanense (F. A. C.

Weber) Backeberg 1935, R. floccosa subsp. tucumanensis
(F. A. C. Weber) Barthlott & N. P. Taylor 1995

Rhipsalis clavata, photograph by Wilhelm Barthlott

Rhipsalis dissimilis, photograph by
Wilhelm Barthlott

Rhipsalis elliptica
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Rhipsalis pittieh Britton & Rose 1923, Lepismium pittieri (Britton &

Rose) Backeberg 1959, R. floccosa subsp.pittieri (Britton & Rose)

Barthlott& N.P.Taylor 1995

Rhipsalis flosculosa F. Ritter 1979

Rhipsalis hohenauensis F. Ritter 1979, R. floccosa subsp.hohenau-
ensis (F. Ritter) Barthlott & N. P. Taylor 1995

Rhipsalis monteazulensis F. Ritter 1979

Rhipsalis floccosa subsp. oreophila N. P. Taylor & Zappi 1998

Plants epiphytic or lithophytic, much branched, erect at first,
becoming pendent, growth determinate, branching strictly
acrotonic. Stem segments cylindrical, slender, round in cross
section, often with raised podaria subtending the scale leaves,
green but sometimes tinged with red or purple near the are-
oles, to 25 cm (9.8 in) long, 5-6 mm (0.2 in) in diameter.
Areoles sunken, woolly, without bristles. Flowers borne lat-
erally, greenish white to creamy white or golden yellow,
15-20 mm (0.6-0.8 in) in diameter, the buds rupturing the
surface and surrounded by hairs. Fruits spherical, white, red,
or pinkish, to 10 mm (0.4 in) in diameter. Distribution:
Brazil, Venezuela, Paraguay, Argentina, Peru, and Bolivia.

Rhipsalis floccosa is widely ranging and variable; six sub-

Rhipsalisfloccosa subsp. tucumanensis

species are recognized. Subspecies floccosa has green stems,
greenish white flowers, and white fruits; it occurs from
northeastern to southeastern Brazil. Subspecies hohenauen-
sis tends to have golden yellow flowers and white fruits; it oc-
curs in eastern Paraguay, Argentina, and southern Brazil.
Subspecies oreophila has almost perfectly cylindrical stem
segments with no podaria, and very small flowers; it occurs
in the highlands of central Bahia and northern Minas Gerais,
Brazil. Subspecies pittieri tends to have more slender stem
segments, and smaller flowers and fruits; it occurs in Venez-
uela. Subspecies pulvinigera has stem segments that are
tinged red, larger flowers that maybe more than 18 mm (0.7
in) in diameter, and pinkish fruits; it occurs in southeastern
and southern Brazil. Subspecies tucumanensis is similar to
subspecies pulvinigera but has stems without the red, and
larger fruits that are red or white and to 10 mm (0.4 in) in di-
ameter; it occurs in eastern Peru, Bolivia, and Argentina.

Rhipsalis goebeliana Backeberg 1957

Plants pendent, epiphytic, growth indeterminate. Stem seg-
ments dimorphic; primary segments narrow, round in cross
section below, flat above, vivid green, margins shallowly
toothed, tapering basally, with distinct midveins, terminal
segments narrowly oblong, tapering, slightly wavy, 8-13 cm
(3.1-5.1 in) long, 1.5-3 cm (0.6-1.2 in) wide. Flowers pinkish
white, 10 mm (0.4 in) or more long, 15 mm (0.6 in) or more
in diameter. Fruits white, sometimes tinged with pink. Dis-
tribution: Bolivia. Rhipsalis goebeliana is poorly understood.

Rhipsalis grandiflora Haworth is 19
Lepismium grandiflorum (Haworth) Backeberg 1959

CactL/scy//nclr;ci/s Vellozo 1825, notA. L deJussieu ex Lamarck 1783

(see Austmcylindropuntia cylindrica); Rhipsalis cylindrica (Vellozo)

Steudel 1841, Hariota cylindrica (Vellozo) Kuntze 1891

Cactus funalis Sprengel 1825, Rhipsalis funalis (Sprengel) Salm-Dyck

ex A. P. de Candolle 1828, Hariota funalis (Sprengel) Lemaire 1839

Rhipsalis hadrosoma G. Lindberg 1893

Rhipsalis mbusta G. Lindberg 1896

Rhipsalis fastigiata Hjelmqvist 1941

Plants epiphytic or lithophytic shrubs, freely branching ei-
ther dichotomously or in whorls, lacking extension shoots of
indeterminate growth, pendent, to 1 m (3.3 ft) long. Stem seg-
ments long, cylindrical, round in cross section, grayish green,
often tinged with purple near the areoles, 5-15 cm (2-5.9 in)
long, to 3 cm (1.2 in) in diameter. Areoles not sunken, without
bristles. Flowers borne laterally, profuse, creamy white, 10-12
mm (0.4-0.5 in) long, to 20 mm (0.8 in) in diameter. Fruits
spherical, white or red. Distribution: western Rio de Janeiro,
Parana, Santa Catarina, and Sao Paulo, Brazil.



Rhipsalis hoelleri Barthlott & N. P. Taylor 1995

Plants epiphytic shrubs, limply pendent, branching meso-
tonic or acrotonic, growth indeterminate, to 1.5 m (4.9 ft)
long. Stem segments round in cross section, 3-4 mm in di-
ameter. Flowers borne laterally, intense carmine red, 10 mm
(0.4 in) in diameter, buds rupturing the surface. Fruits sub-
globose, becoming red at maturity. Distribution: southern
Espirito Santo, Brazil.

Rhipsalis juengeri Barthlott &N. P. Taylor 1995

Plants epiphytic, to 3 m (9.8 ft) long, growth determinate,
with composite areoles. Stem segments barely succulent,
round in cross section, dimorphic; primary segments to 2 m
(6.6 ft) long, 3 mm in diameter, secondary segments short,
green, 1-2 mm in diameter. Flowers borne at or near the
stem tips, 1-2, bell shaped, white, 15 mm (0.6 in) long, 12
mm (0.5 in) in diameter. Fruits globose, truncate, purple to
greenish with maroon tinges. Distribution: southern Sao
Paulo, Brazil.

Rhipsalis lindbergiana K. Schumann 1890
Hariota lindbergiana (K. Schumann) Kuntze 1898

Rhipsalis densiareolata Loefgren 1918

Plants epiphytic, pendent, with various types of branching of
indeterminate growth, to 2 m (6.6 ft) long. Stem segments
without composite areoles, smooth, somewhat dimorphic;
primary segments to 1 m (3.3 ft) long, cylindrical, 3-5 mm in
diameter, secondary segments shorter, cylindrical, 2-4 mm
in diameter. Areoles close set, with one or two dark, ephem-
eral bristles. Flowers borne laterally, rotate, pink to white, 3-
5 mm long, to 10 mm (0.4 in) in diameter. Fruits globose,
light red. Distribution: eastern Pernambuco, Sergipe, east-
ern Bahia, Minas Gerais, Espirito Santo, Rio de Janeiro, and
eastern Sao Paulo, Brazil.

Rhipsalis mesembryanthemoides Haworth 1821
Hariota mesembryanthemoides (Haworth) Lemaire 1839

Plants epiphytic, erect at first, later pendent, branching free,
mesotonic. Stem segments strongly dimorphic; primary seg-
ments cylindrical, 10-20 cm (3.9-7.9 in) long, 1-2 mm in
diameter, becoming woody, secondary segments numerous,
stubby, cylindrical, green, round in cross section, 7-15 mm
(0.3—0.6 in) long, 2-4 mm in diameter. Areoles with a few
fine bristles. Flowers borne laterally on the shorter segments,
white, 8 mm (0.3 in) long, 15 mm (0.6 in) in diameter. Fruits
spherical, white; perianth parts persistent. Distribution: Rio
de Janeiro, Brazil.

Rhipsalis micrantha 617

Rhipsalis micrantha (Kunth) A. P. de Candolle 1828
Cactus micranthus Kunth 1823

Rhipsalis tonduzii F. A. C. Weber 1898

Rhipsalis wercklei A. Berger 1906

Rhipsalis roseana A. Berger 1923

Rhipsalis rauhiorum Barthlott 1974

Rhipsalis kirbergii Barthlott 1989

Plants epiphytic, robust, pendent, not branching in whorls,
somewhat dimorphic. Stem segments flat or three-angled,
yellowish green, the older stems sometimes four- to six-
ribbed, with slight rounded notches marginally, 7-12 mm
(0.3-0.5 in) or more in diameter. Areoles with one to four
small bristles. Flowers borne laterally and singly, white, 3 mm
long. Fruits spherical, white to reddish. Distribution: Costa
Rica, western Venezuela, Ecuador, and northern Peru.

Rhipsalis
goebeliana,
photograph by
Wilhelm Barthlott

Rhipsalis mesembryanthemoides, photograph by Wilhelm Barthlott
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Rhipsalis micrantha

Rhipsalis neves-armondii K. Schumann 1890
Lepismium neves-armondii (K. Schumann) Backeberg 1935
Rhipsalis foveolata F. A. C. Weber 1898
Rhipsalis megalantha Loefgren 1899, Lepismium megalanthum (Loef-

gren) Backeberg 1935
Rhipsalis novaesii Gurke 1909

Plants epiphytic or lithophytic, much branched, more or less
erect or pendent shrubs, growth strictly determinate, aero-
tonic. Stem segments always produced in whorls, deep green,
round in cross section, to 10 cm (3.9 in) long and 5 mm in
diameter. Areoles with short bristles. Flowers borne near the
stem tips, rotate, silvery to yellowish white to yellowish, to 4
cm (1.6 in) in diameter. Fruits globose, white. Distribution:
Parana, southern and western Rio de Janeiro, Santa Catarina,
and Sao Paulo, Brazil.

Rhipsalis oblonga Loefgren 1918
Rhipsalis crispimarginata Loefgren 1918

Plants semierect to pendent, epiphytic or lithophytic shrubs.
Stem segments dimorphic; main segments usually cylindri-
cal, sometimes flattened, three-angled, or winged; terminal
segments very thin, flattened, pale green, somewhat rounded,

with prominent veins, wavy margined and lobed, 5-9 cm
(2-3.5 in) long, 3-6 cm (1.2-2.4 in) wide. Areoles indented,
minute, with small bristles after flowering. Flowers borne lat-
erally during the rainy season, solitary, rotate, yellowish
white, to 12 mm (0.5 in) long. Fruits spherical, rose pink to
white. Distribution: southern Bahia, Espirito Santo, Rio de
Janeiro, and Sao Paulo, Brazil.

Rhipsalis occidentalis Barthlott & Rauh 1987

Plants epiphytic, much branched, pendent shrubs to 1 m (3.3
ft) long. Stem segments flat, notched and toothed marginally,
narrowly wedge shaped basally, dark green, to 12 cm (4.7 in)
long and 6.5 cm (2.6 in) wide. Areoles without bristles or
wool. Flowers borne laterally, solitary, white, 9 mm (0.4 in)
long, 10 mm (0.4 in) wide. Fruits oblong, white. Distribu-
tion: northern Peru, Ecuador, and Suriname.

Rhipsalis olivifera N. P. Taylor & Zappi 1997

Plants epiphytic or lithophytic, semierect to somewhat pen-
dent, freely branching, to 1 m (3.3 ft) long. Stem segments
flattened, thick, broadly elliptic to circular, dark green, be-
coming reddish, with notched and scalloped margins, prom-
inent veins. Areoles with sparse wool. Flowers borne later-
ally, one to three per areole, yellowish to whitish, to 15 mm
(0.6 in) long, 20-25 mm (0.8-1 in) in diameter. Fruits olive
shaped. Distribution: Serra dos Orgaos National Park, Rio
de Janeiro, Brazil.

Rhipsalis ormindoi N. P. Taylor & Zappi 1997

Plants epiphytic, with pendent or arching branches, growth
determinate, with composite areoles. Stem segments slen-
der, round in cross section, cylindrical, dichotomous; pri-
mary stems elongated, terminal branches usually in whorls
of three or four, club shaped, 3-5 cm (1.2-2 in) long, 1-2
mm in diameter, light green. Areoles naked. Flowers borne
apically, magenta. Fruits globose, orange. Distribution: Serra
dos Orgaos, Reserva Ecologica Municipal de Macae de Cima,
Nova Friburgo, Rio de Janeiro, Brazil.

Rhipsalis pacheco-leonis Loefgren 1918
Lepismium pacheco-leonii (Loefgren) Backeberg 1935
Rhipsalis paradoxa van catenulata Kimnach 1992, R. pacheco-leonis

subsp.catenulata (Kimnach) Barthlott & N. P. Taylor 1995

Plants epiphytic or lithophytic, creeping to pendent, irregu-
larly branching shrubs, growth indeterminate, never whorled.
Stem segments variable, round in cross section to angular to
cylindrical, with low podaria, with terminal composite are-
oles rarely developing. Areoles with wool and bristles. Flow-



ers borne laterally, rotate, light reddish pink. Fruits spherical,
red. Distribution: southern Espirito Santo and throughout
much of Rio de Janeiro, Brazil.

Two subspecies are recognized in the variable Rhipsalis
pacheco-leonis. Subspecies pacheco-leonis has fairly strongly
developed succulence and occurs in southern and eastern Rio
de Janeiro. Subspecies catenulata is much less succulent and
is from southern Espirito Santo and eastern Rio de Janeiro.

Rhipsalis pachyptem Pfeiffer 1837
Hariota pachyptera (Pfeiffer) Kuntze 1891

Rhipsalis robusta Lemaire 1860, Hariota robusta (Lemaire) Kuntze 1891

Hariota triquetra Kuntze 1891

Rhipsalis dusenii Hjelmqvist 1941

Plants epiphytic or lithophytic, semierect to somewhat pen-
dent, freely branching, to 1 m (3.3 ft) long. Stem segments
flattened, thick, broadly elliptic to circular, dark green, be-
coming reddish, with notched and scalloped margins, prom-
inent veins, to 14 cm (5.5 in) long and 12 cm (4.7 in) wide.
Areoles with sparse wool. Flowers borne laterally, one to three
per areole, yellowish to whitish, to 15 mm (0.6 in) long, 20-25
mm (0.8-1 in) in diameter. Fruits globose to depressed glo-
bose, red. Distribution: low elevations in Parana, Santa Cata-
rina, Rio Grande do Sul, Rio de Janeiro, and Sao Paulo, Brazil.

Rhipsalis pamdoxa (Salm-Dyck ex Pfeiffer) Salm-Dyck 1850
CHAIN CACTUS, LINK PLANT
Lepismium paradoxum Salm-Dyck ex Pfeiffer 1837, Hariota paradoxa

(Salm-Dyck ex Pfeiffer) Kuntze 1891

Rhipsalis pentaptera 619

Hariota alternata Lemaire 1841, illegitimate name; Rhipsalis alternata

(Lemaire) Lemaire 1868, illegitimate name

Rhipsalis paradoxa subsp.septentrionalis N. P. Taylor & Barthlott

1995

Plants epiphytic, freely branching, pendent in large clusters
to 5 m (16 ft) long, growth determinate, branching strictly
acrotonic. Stem segments short, three- or four-angled, the
angles discontinuous, produced in zigzag links in pairs or
whorls of three to eight, pale green, to 5 cm (2 in) long. Are-
oles woolly but lacking bristles. Flowers borne singly near
the stem tips, white, to 20 mm (0.8 in) long. Fruits spherical,
white to tinged with pink. Distribution: southeastern Brazil.

Two subspecies of Rhipsalis paradoxa are recognized. Sub-
species paradoxa tends to have much broader stem segments;
it occurs in southwestern Rio de Janeiro, Sao Paulo, Parana,
and Santa Catarina. Subspecies septentrionalis has stem seg-
ments less than half as broad as those of subspecies para-
doxa; it occurs in eastern Pernambuco, eastern Bahia, Minas
Gerais, and Espirito Santo.

Rhipsalis pentaptera A. Dietrich 1836
Hariota pentaptera (A. Dietrich) Lemaire 1839

Plants bushy, epiphytic, more or less erect, much branched,
growth determinate, branching acrotonically, singly or in
groups of two or three, 35-40 cm (14-16 in) high. Stem seg-
ments stiff, bright green, three- to seven-winged or ribbed,
with regularly notched margins, 7-12 cm (2.8-4.7 in) long,
6-15 mm (0.2-0.6 in) in diameter. Areoles in regular rows,
with few or no bristles. Flowers borne in succession, singly or

Rhipsalis neves-armondii, photograph by
Wilhelm Barthlott Rhipsalis pachyptera Rhipsalis paradoxa
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in clusters of two to four, from the upper parts of segments,
white, 7-8 mm (0.3 in) long. Fruits white to pinkish. Distri-
bution: vicinity of Rio de Janeiro, Brazil, but probably ex-
tinct in the wild.

Rhipsalis pilocarpa Loefgren 1903
Erythrorhipsalis pilocarpa (Loefgren) A. Berger 1920

Plants small, epiphytic, erect at first, later pendent bushes,
growth determinate, terminating in composite areoles. Stem
segments slender, cylindrical, perfectly round in cross sec-
tion, succulent, producing whorls of branches apically, to 4
cm (1.6 in) long, 6 mm (0.2 in) in diameter. Areoles green,

Rhipsalis pentaptera,
photograph by

Wilhelm Barthlott

sometimes tinged with purple, somewhat woolly, with 3-10
gray to white bristlelike spines. Flowers borne terminally
singly or in pairs, white; pericarpels 2.5-4 cm (1-1.6 in) in di-
ameter, with bristlelike spines. Fruits spherical, wine red,
with bristlelike spines. Distribution: southern Minas Gerais,
southern Espirito Santo, northwestern Rio de Janeiro, south-
ern Sao Paulo, and eastern Parana, Brazil. Rhipsalis pilocarpa
is apparently very rare.

Rhipsalis pulchra Loefgren 1915

Plants epiphytic or lithophytic, producing limp, pendent
branches usually in whorls of three or four, growth indeter-
minate, branching subacrotonic, without composite areoles.
Stem segments bright green, round in cross section, gradu-
ally tapering, to 20 cm (7.9 in) or more in length. Areoles
lacking wool or bristles. Flowers borne terminally or laterally,
pointing downward, slightly reddish to purplish, 12-14 mm
(0.5-0.6 in) long. Fruits brownish red. Distribution: Minas
Gerais, Rio de Janeiro, and Sao Paulo, Brazil. Rhipsalis pul-
chra is poorly known.

Rhipsalis punkeodiscus G. Lindberg 1893
Lepismium puniceodiscum (G. Lindberg) Backeberg 1935
Rhipsalis chrysocarpa Loefgren 1915, Lepismium chrysocarpum (Loef-

gren) Backeberg 1935

Plants epiphytic, limply pendent, sparsely branched shrubs,
growth indeterminate, branching subacrotonic, producing
shoots in whorls. Stem segments soft, fleshy, pale to yellowish

Rhipsalis pilocarpa, photograph by Jean-Marie Solichon

Rhipsalis pulchra, photograph by

Wilhelm Barthlott

Rhipsalis russellii, photograph by Urs Eggli



green, cylindrical, to40 cm (16in)longand6mm (0.2 in) in di-
ameter. Areoles woolly. Flowers borne laterally, rotate, creamy
white, sometimes tinged with red in throats, 15 mm (0.6 in) in
diameter. Fruits golden yellow. Distribution: western Rio de
Janeiro, Sao Paulo, Parana, and Santa Catarina, Brazil.

Rhipsalis russellii Britton & Rose 1923

Plants epiphytic, densely clustering, pendent shrubs. Stem
joints strongly flattened, dark green with reddish purple
margins, notched and lobed marginally, with prominent
veins, to 15 cm (5.9 in) long, 5-6 cm (2-2A in) wide. Areoles
whitish. Flowers borne laterally in clusters of one to nine per
areole, cream colored, to 2 mm long and 7 mm (0.3 in) in
diameter. Fruits small, globose, orange to purplish. Distrib-
ution: Bahia, Minas Gerais, and Espirito Santo, Brazil.

Rhipsalis sulcata F. A. C. Weber 1898

Plants epiphytic, growth determinate, branching strictly
acrotonic with several elongate spreading branches, more or
less erect, sometimes pendent, sometimes becoming woody.
Stem segments elongated, pale green, 20-30 cm (7.9-12 in)
long, 3-6 mm (to 0.2 in) in diameter, Ribs 5, low. Areoles
widely separated, in reddish areas. Flowers borne laterally,
rotate, white to pale pink, to 12 mm (0.5 in) long. Fruits
white. Distribution: southern Espirito Santo, Brazil.

Rhipsalis teres (Vellozo) Steudel 1841
Cactus teres Vellozo 1829, Hariota teres (Vellozo) Kuntze 1891

Rhipsalis conferta Salm-Dyck 1850, Hariota conferta (Salm-Dyck)

Kuntze 1891

Hariota cribrata Lemaire 1857, Rhipsalis cribata (Lemaire) Pfersdorf ex

N. E. Brown 1877 confusing name. Erythmrhipsalis cribata

(Lemaire) Volgin 1981

?Rhipsalis riedeliana Regel 1860, ?Hariota riedeliana (Regel) Kuntze

1891

Hariota prismatica Lemaire 1863, Rhipsalis prismatica (Lemaire) Rum-

pier 1898

Rhipsalis pendulaVochting 1874

Rhipsalis floribunda Schott ex K. Schumann 1890

Rhipsalis capilliformis F. A. C. Weber 1892

Rhipsalis virgata F. A. C. Weber 1892

Rhipsalis tetragona F. A. C. Weber 1893

Rhipsalis gracilis N. E. Brown 1903

Rhipsalis heteroclada Britton & Rose 1923

Rhipsalis alboareolata F. Ritter 1979

Rhipsalis clavellina F. Ritter 1979

Rhipsalis maricaensis Scheinvar 1992

Plants epiphytic or lithophytic, more or less erect at first, later
pendent, freely branching shrubs with indeterminate growth.

Rhipsalis trigona 621

Stem segments fresh green, cylindrical, smooth, terminating
in composite areoles, produced singly, alternating, or in
whorls of three to six or more, 6-9 cm (2.4-3.5 in) long, 2-3
mm in diameter. Areoles with gray wool, sometimes with
one or two bristles. Flowers borne laterally on young shoots,
yellowish white; pericarpels very short, to 12 mm (0.5 in)
long and in diameter. Fruits depressed globose, white. Dis-
tribution: widespread in southern and southeastern Brazil.
Rhipsalis teres is extremely variable, and several forms have
been described by Barthlott and Taylor (1995).

Rhipsalis trigona pfeiffer 1837
Lepismium trigonum (Pfeiffer) Backeberg 1935

Plants epiphytic, stout, much branched, pendent, growth de-
terminate, branching strictly acrotonic. Stem segments con-
sistently and sharply three-angled, the ribs continuous with
each segment, somewhat contorted, to 10 cm (3.9 in) long,
8-10 mm (0.3-0.4 in) in diameter. Areoles woolly, often with
one bristle. Flowers borne singly and laterally, rotate, white to
pinkish, to 2 cm (0.8 in) in diameter. Fruits spherical, red.
Distribution: southern Sao Paulo, Parana, and eastern Santa
Catarina, Brazil.

Rhipsalis teres
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Samaipaticereus
The Bolivian town of Samaipata is located about 150 km (93
miles) south of the city of Santa Cruz. The region around it
is characterized by thorn shrub vegetation and dry forest, the
home of several interesting cacti. One of the most promi-
nent is a tall, columnar, slightly branched cactus that often
rises above the rest of the plants. Surprisingly, it was not de-
scribed until 1952. Anibal Corro saw a cactus near Samaipata
that was clearly different from the other large columnar cac-
tus of the region, Neomimondia herzogiana. He gave material
of it to Martin Cardenas, who described many new cacti
from various regions of his native Bolivia. Cardenas (1952)
described it as Samaipaticereus corroanus, noting that it dif-
fers from other cereoids in having short, tubular flowers that
bear "scales and flagellum-like bristles" on the ovary and flo-

Samaipaticereus corroanus

ral tube, and fruit pulp that is somewhat unusual in color. It
flowers in October and November. Cardenas described a sec-
ond species of Samaipaticereus in 1957, S. inquisivensis, but it
is now placed in Yungasocereus.

Samaipaticereus Cardenas 1952
Subfamily Cactoideae, tribe Trichocereeae.

Samaipaticereus corroanus Cardenas 1952

Plants treelike, columnar, much branched, 2-4 m (6.6-13 ft)
high with distinct trunks. Stems long, erect, unsegmented,
green, to 8 cm (3.1 in) in diameter. Ribs 4-6. Spines usually
5, not clearly differentiated as centrals and radials, short,
grayish white, one longer than the others and pointed down-
ward. Flowers numerous, arising from the terminal portions
of the stems, open at night but remaining open during the
day, narrowly funnelform, 4.5-5 cm (1.8-2 in) long; outer
perianth parts greenish white with brown tips, inner white;
pericarpels and floral tubes with long scales, short hairs, and
a few bristles. Fruits globose, truncate, tuberculate, pinkish
red, dehiscing lengthwise to expose a reddish orange pulp;
perianth parts persistent. Distribution: near Samaipata,
Florida province, Santa Cruz, Bolivia, at an elevation of
about 1500m (4900 ft).

Schlumbergera
The Christmas cacti, Schlumbergera, are some of the most
widely cultivated and enjoyed cacti, and they have been ex-
tensively hybridized to produce a rich array of flower and
color forms. In 1858 Charles Lemaire, honoring Frederic
Schlumberger, an avid French cultivator of cacti and other
succulents, described Schlumbergera (type, S. epiphylloides,
an illegitimate renaming of Epiphyllum russellianum = S.
russelliana). Lemaire placed only the single species, from
Brazil, in Schlumbergera but ignored another Brazilian spe-
cies, the closely related E. truncatum (= S. truncata), which
was later placed in Zygocactus, described by Karl Schumann.
Even to the end of the nineteenth century, considerable con-
fusion existed about the relationships of these Brazilian epi-
phytes to the more northerly species, which are correctly re-
tained in Epiphyllum. Unfortunately, Nathaniel Britton and
Joseph Rose (1919-1923) did not clarify the situation in The
Cactaceae, and it was not until the work by Reid Moran
(1953) that Zygocactus was correctly placed in the older-
named genus Schlumbergera. A third epiphytic genus, Epi-
phyllanthus, had also been proposed for some of the Brazil-
ian cacti and was placed in Schlumbergera by David Hunt
(1967). An excellent book by A. J. S. McMillan and John



Horobin (1995) covers the history, taxonomy, and propaga-
tion of Schlumbergera, summarizing an otherwise confusing
story. McMillan and Horobin recognized six species and
three hybrids.

Schlumbergera is distinctive among the cacti in displaying
two different growth forms, in addition to having spectacular
bird-pollinated flowers. The two groups may be easily distin-
guished. Those species formerly in Epiphyllanthus (S. micro-
sphaerica, S. opuntioides) have Opuntia-like stem segments
that are either cylindrical or compressed, with the areoles dis-
tributed more or less evenly over the entire surface. Those de-
scribed as Schlumbergera or Zygocactus (S. kautskyi, S. ors-
sichiana, S. russelliana, S. truncata) have flattened, young stem
segments with the areoles restricted to the margins and tips.

Schlumbergera Lemaire 1858
CHRISTMAS CACTUS, ORCHID CACTUS

Epiphyllum Pfeiffer 1837, not Haworth 1812 (see Epiphyllum)

Zygocactus K. Schumann 1890

Epiphyllanthus A. Berger 1905

Subfamily Cactoideae, tribe Rhipsalideae. Plants epiphytic or
lithophytic shrubs, freely branching with many stems. Stems seg-
mented, flattened, compressed, two-winged, rarely three-winged, or
round in cross section, oblong to obovate. Areoles 1-4, in the angles
of and at the tips of the stems, with composite terminal areoles on
older segments that produce new stems, or spirally arranged over en-
tire surface. Spines bristle-like, short, or none. Flowers borne apically,
radially to strongly bilaterally symmetrical, varying widely in colorfrom
purple to pink to red to orange to yellow or white; floral tubes distinct
and with tepal-like scales; stamens inserted on floral tubes and form-
ing short tubes around the styles. Fruits berrylike, ribbed or round in
cross section; perianth parts persistent. Seeds oval to kidney shaped,
shiny brown to black, smooth to minutely pitted, to 1 mm long and in
diameter. Distribution: mountains of southeastern Brazil in the coastal
states of Sao Paulo, Rio de Janeiro, and Espirito Santo as well as in
neighboring Minas Gerais.

Schlumbergera xbuckleyi (I Moore) Tjaden 1969
Epiphyllum buckleyil. Moore 1852

Schlumbergera xbuckleyi is an artificially produced hybrid,
S. russelliana x S. truncata.

Schlumbergera xexotica Barthlott & Rauh 1977
Schlumbergera Xexotica is an artificially produced hybrid, S.
opuntioides x S. truncata.

Schlumbergera kautskyi (Horobin & McMillan) N. P. Taylor
1991

Schlumbergera truncata subsp. kautskyi Horobin and McMillan 1991

Schlumbergera opuntioides 623

Plants lithophytic. Stem segments extremely variable, 22-40
mm (0.9-1.6 in) long, 14-25 mm (0.6-1 in) wide, truncate,
dark glossy green, with terminal composite areoles, margins
slightly to sharply two- or three-toothed on each side with
each notch containing an areole. Areoles with brown wool
and short bristles. Flowers bilaterally symmetrical, at a con-
stant angle above the horizontal, cyclamen purple, to 5 cm (2
in) long and 2.7 cm (1.1 in) in diameter; pericarpels four-
angled and reddish green. Fruits four-angled, yellow-green
when ripe. Distribution: Espirito Santo, Brazil, at elevations
of 900-1300 m (2950-4300 ft).

Schlumbergera microsphaerica (K. Schumann) Hovel
1970

Cereus microsphaericus K. Schumann 1890, Epiphyllanthus micro-

sphaericus (K. Schumann) Britton & Rose 1923, Arthmcereus mi-

crosphaericus (K. Schumann) A. Berger 1929; Zygocactus micro-

sphaericus (K. Schumann) Buxbaum 1957, not validly published

Cereus obtusangulus K. Schumann 1890, Epiphyllanthus obtusangulus

(K. Schumann) A. Berger 1905, Zygocactus obtusangulus (K. Schu-

mann) Loefgren 1918, Epiphyllum obtusangulum (K. Schumann)

G. Lindbergex Vaupel 1926, Schlumbergera obtusangula (K. Schu-

mann) D.R. Hunt 1969

Zygocactus candidus Loefgren 1918, Epiphyllum candidum Barbosa

Rodrigues ex Loefgren, as a synonym; Epiphyllanthus candidus

(Loefgren) Britton & Rose 1923, Schlumbergera Candida (Loefgren)

Hovel 1970, S. microsphaerica subsp.candida (Loefgren) D. R.

Hunt 1995

Plants freely branching, epiphytic or lithophytic. Stem seg-
ments 15-60 mm (0.6-2.4 in) long, 2-5 mm wide, covered
with areoles 2-5 mm apart. Areoles naked or with as many as
15 brown or brownish yellow bristles 1-5 mm long. Flowers
pendent, more or less radially to bilaterally symmetrical,
fuchsia red to white; outer perianth parts free, inner forming
tubes to 15 mm (0.6 in) long and 40 mm (1.6 in) long; peri-
carpels slightly five-angled, reddish brown. Fruits berries,
green, with five indistinct ribs. Distribution: Rio de Janeiro,
Brazil, at elevations of 2200-2780 m (7200-9120 ft).

Two subspecies of Schlumbergera microsphaerica are rec-
ognized. Subspecies Candida is said to differ from subspecies
microsphaerica by occurring at an elevation of only 2200 m
(7200 ft) and always having perfectly cylindrical stem seg-
ments 50-60 mm (2-2.4 in) long; the completely white flow-
ers are also distinctly bilaterally symmetrical.

Schlumbergera opuntioides (Loefgren & Dusen) D. R.
Hunt 1969

Epiphyllum opuntioides Loefgren & Dusen 1905, Zygocactus opun-

tioides (Loefgren & Dusen) Loefgren 1918, Epiphyllanthus opun-

tioides (Loefgren & Dusen) Moran 1953
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Epiphyllum obovatum Engelmann ex K. Schumann 1897, Epiphyllan-

thus obovatus (Engelmann ex K. Schumann) Britton & Rose 1923

Plants epiphytic or lithophytic, freely branching, sometimes
forming clumps to 1.2 m (47 in) high. Stem segments 15-70
mm (0.6-2.8 in) long, 5-30 mm (0.2-1.2 in) wide, to 9 mm
(0.4 in) thick, becoming cylindrical and woody with age.
Areoles numerous, woolly, stiffly spiny with age. Spines 5-80,
variable, stiff or soft and bristle-like, rarely absent. Flowers
bilaterally symmetrical, more or less horizontal to the stems,
pinkish purple, to 6 cm (2.4 in) long and 4.5 cm (1.8 in) in
diameter; floral tubes slightly curved and white; pericarpels
five- to seven-angled, green. Fruits spherical, green, four- or
five-angled. Distribution: Rio de Janeiro, Sao Paulo, and
southern Minas Gerais, Brazil.

Schlumbergem orssichiana Barthlott & McMillan 1978

Plants pendent, epiphytic. Stem segments large, 50-75 mm
(2-3 in) long, 32-45 mm (1.3-1.8 in) wide, leaflike, flat-
tened, margins two- or three-toothed on each side with each
notch containing an areole, sometimes reddish, with termi-
nal elongate composite areoles. Flowers slightly bilaterally
symmetrical, opening widely, to 9 cm (3.5 in) long and in di-
ameter; floral tubes short, perianth parts not reflexed, white,
shading to carmine red at the margins and tips; pericarpels
five- or six-angled, light green. Fruits fleshy berries, obtuse,
five- or six-angled, greenish yellow to white. Distribution:
southern Minas Gerais, northwestern Rio de Janeiro, and
eastern Sao Paulo, Brazil, at elevations of 1600-2500 m
(5300-8200 ft).

Schlumbergera xreginae McMillan 1985

Schlumbergera xreginae is an artificially produced hybrid, S.
orssichiana x S. truncata.

Schlumbergera russelliana (W. J. Hooker) Britton & Rose
1913

Epiphyllum russellianum W. J. Hooker 1839, Phyllocactus russellianus

(W.J. Hooker) Salm-Dyck 1845

Schlumbergera epiphylloides Lemaire 1858

Plants much branched, epiphytic. Stem segments oval to
elongate, 10-38 mm (0.4-1.5 in) long, 8-20 mm (0.3-0.8
in) in diameter. Areoles bearing one or two bristles in one or
two notches on the margins, with terminal linear areoles
bearing pale bristles. Flowers pendent, bell shaped, radially
symmetrical, pink, to 5 cm (2 in) long, 3-4 cm (1.2-1.6 in) in
diameter; floral tubes often appearing as though one flower
grows out of another; pericarpels four- or five-winged, green.
Fruits round to slightly flattened, greenish yellow, four- or

Schlumbergera orssichiana, photograph by Gordon Rowley

Schlumbergera opuntioides, photograph by Gordon Rowley Schlumbergera russelliana, photograph by Gordon Rowley



five-winged. Distribution: Rio de Janeiro, Brazil, at eleva-
tions of 1400-2100 m (4600-6900 ft).

Schlumbergera truncata (Haworth) Moran 1953
CRAB CACTUS, THANKSGIVING CACTUS

Epiphyllum truncatum Haworth 1819, Cactus truncatus (Haworth) Link

1822, Cereus truncatus (Haworth) Sweet 1826, Zygocactus trunca-

tus (Haworth) K. Schumann 1890

Epiphyllum altensteinii Pfeiffer 1837, Zygocactus altensteinii (Pfeiffer)

K.Schumann 1890

Epiphyllum ruckeri Paxton 1845

Epiphyllum bridgesii Lemaire 1861

Epiphyllum delicatum N. E. Brown 1902, Zygocactus delicatum (N. E.

Brown) Britton& Rose 1913

Plants epiphytic, sometimes lithophytic, much branched.
Stem segments truncate, glossy dark green, 40-60 mm (1.6-
2.4 in) long, 15-35 mm (0.6-1.4 in) wide, with terminal
composite areoles between two teeth, margins two- or three-
toothed on each side, an areole in each notch. Areoles with
brown wool and bristles. Flowers bilaterally symmetrical,
borne slightly above the horizontal, pink or red or orange or
white, 6.5-8 cm (2.6-3.1 in) long, 4-6 cm (1.6-2.4 in) in di-
ameter; floral tubes to 4 cm (1.6 in) long; pericarpels
smooth, reddish green; stamens in two groups. Fruits pear
shaped, red, smooth. Distribution: Rio de Janeiro, Brazil, at
elevations of 700-1000 m (2300-3300 ft).

Sc/erocactus
One of the most impressive groups of low-growing cacti in
the southwestern United States and northern Mexico is also
one of the most difficult to propagate. Considerable field-
work has been done on this group, but researchers are di-
vided as to the correct boundaries of the genera. In general,
scientists in the United States and Mexico believe that the
group consists of two genera, Sderocactus and Echinomas-
tus, whereas many Europeans believe that Sderocactus
should include the species of both. Kenneth Heil and J. Mark
Porter (1994) extensively investigated Sderocactus in the field
and published an important paper, which defined the genus
rather narrowly, excluding the species placed in the genera
Ancistrocactus, Echinomastus, Glandulicactus, and Toumeya
by Britton and Rose. However, they did include Coloradoa
mesa-verdae (= S. mesa-verdae) in their study. Most re-
searchers agree that many of the species placed in those gen-
era by Britton and Rose belong in Sderocactus, though David
Ferguson (1991) argued that Glandulicactus should be re-
tained as a separate genus. Porter (1999), using DNA se-
quencing and morphological data, has concluded that the
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broadly defined Sderocactus of the International Cactaceae
Systematics Group should be subdivided and Echinomastus
recognized as a distinct genus. Therefore, Echinomastus is
treated separately here, based on the work of Porter and my
own field studies. Fritz Hochstatter, a German hobbyist, has
traveled extensively throughout North America studying
Sderocactus. His numerous publications (Hochstatter 1990,
1996-1997) differ in several ways from the study by Heil and
Porter (1994). The International Cactaceae Systematics Group
has adopted some of Hochstatter's combinations, some of
which are included in the treatment here.

Nathaniel Britton and Joseph Rose described Sderocactus
(type, Echinocactuspolyancistrus = S. polyancistrus) in 1922.
They noted that the genus is similar to Ferocactus but that
the fruit is nearly naked and the scales bear small tufts of
wool in their axils. The name Sderocactus is derived from the
Greek scleros, hard or cruel and referring to "the formidable
hooked spines which hold on in a most aggravating man-
ner" (Britton and Rose 1919-1923, 3: 212). The 14 species
of Sderocactus flower during spring. Many have restricted
distributions and most populations have been adversely af-
fected by illegal collecting.

Sderocactus Britton & Rose 1922

Toumeya Britton & Rose 1922

Ancistrocactus Britton & Rose 1923

Glandulicactus Backeberg 1938

Coloradoa Boissevain & Davidson 1940

Subfamily Cactoideae, tribe Cacteae. Plants low growing, mostly

single but occasionally clumped. Stems globose to cylindrical, rarely

flat-topped, tuberculate or ribbed, spiny. Areoles more or less ex-

tended beyond the spine-bearing portion, often with nectar glands.

Central spines 1-6, sometimes absent, variable in color, one or more

hooked, to 9 cm (3.5 in) long. Radial spines 2-11, usually white or

gray, sometimes darker, straight, to 6 cm (2.4 in) long. Flowers arising

atthe stem tips, open during the day, short funnelform or bell shaped;

pericarpels and floral tubes naked. Fruits ovoid, cylindrical, club

shaped, or barrel shaped, usually scaly, fleshy and indehiscentorbe-

coming dry and dehiscing in various ways; perianth parts persistent.

Seeds broadly oval, brown or blackish brown, shiny or dull, keeled or

not, with some surface relief. Distribution: southwestern United States

and northern Mexico.

Sderocactus brevihamatUS (Engelmann) D. R. Hunt 1991
TOBUSCH FISHHOOK CACTUS

Echinocactus brevihamatus Engelmann 1856, Ancistrocactus brevi-

hamatus (Engelmann) Britton & Rose 1923, Pediocactus brevi-

hamatus (Engelmann) Halda 1998

Mammillaria tobuschii W.T. Marshall 1952Ancistrocactus tobuschii

(W. T. Marshall) L D. Benson 1966, Ferocactus tobuschii (W. T. Mar-
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shall) N. P. Taylor 1979, Sderocactus brevihamatus subsp. to-

buschii (W. T. Marshall) N. P. Taylor 1995, Pediocactus brevihama-

tus subsp. tobuschii (W. T. Marshall) Halda 1998, A. scheeri subsp.

tobuschii (W.T. Marshall) Doweld 1999

Plants usually solitary, globose to obovoid, dark green, 5-10
cm (2-3.9 in) high, 5-8 cm (2-3.1 in) in diameter. Ribs 10-
12. Tubercles with woolly grooves their entire length, 6-12
mm (0.2-0.5 in) high. Central spines usually 4, lowermost
one horizontally extended and hooked, whitish, flattened,
25-45 mm (1-1.8 in) long. Radial spines 7-14, white, spread-
ing, round, 10-20 mm (0.4-0.8 in) long. Flowers funnel-
form, greenish white to light yellow to creamy white, with a
purple tint, 2.5-3 cm (1-1.2 in) long. Fruits thin walled,
about 15 mm (0.6 in) long, nearly naked. Distribution: south-
ern Texas.

Two subspecies of Sderocactus brevihamatus are recog-
nized. Subspecies tobuschii differs from subspecies brevi-
hamatus in having a nearly flat body, 7-9 irregularly spread-
ing radial spines, and light yellow to cream flowers; it occurs
only on the Edwards Plateau and is listed (as Ancistrocactus
tobushii) as endangered in the U.S. Endangered Species Act
and is included (as S. brevihamatus var. tobushii) in Appen-
dix I of CITES.

Sderocactus glaucus(K. Schumann) L. D. Benson 1972
UINTA BASIN HOOKLESS CACTUS

Echinocactus glaucus K. Schumann 1898, Pediocactus glaucus (K.

Schumann) Arp 1972, Ferocactus glaucus (K. Schumann) N. P. Tay-

lor 1979

Sderocactus wetlandicus Hochstatter 1989, Pediocactus wetlandicus

(Hochstatter) Halda 1998

Sderocactus wetlandicus subsp. ilseae Hochstatter 1993

Sderocactus brevispinus K. D. Heil & J. M. Porter 1994

Plants mostly solitary. Taproots much branched. Stems glo-
bose to cylindrical, blue-green, spines not obscuring the

stems, 3-12 cm (1.2-4.7 in) high, 4-9 cm (1.6-3.5 in) in di-
ameter. Ribs 12-13. Tubercles protruding 6-9 mm (0.2-0.4
in) above the ribs. Central spines 1-3, whitish to brownish,
12-26 mm (0.5-1 in) long, elliptic in cross section, mostly
straight but sometimes slightly curved or hooked. Radial
spines 2-6, whitish, 6-17 mm (0.2-0.7 in) long, similar to
the centrals. Flowers wide funnelform, pink, 3-4 cm (1.2-1.6
in) long, 4-5 cm (1.6-2 in) in diameter. Fruits barrel shaped,
9-12 mm (0.4-0.5 in) long. Distribution: eastern Utah and
southwestern Colorado. Sderocactus glaucus is listed as
threatened in the U.S. Endangered Species Act and is in-
cluded in Appendix I of CITES.

Sderocactus mesae-verdae (Boissevain & Davidson ex
Marshall & Bock) L. D. Benson 1966

MESA VERDE CACTUS

Coloradoa mesae-verdae Boissevain & Davidson ex Marshall & Bock

1940, Echinocactus mesae-verdae (Boissevain & Davidson ex Mar-

shall & Bock) L. D. Benson 1951, Pediocactus mesae-verdae (Bois-

sevain & Davidson ex Marshall & Bock) Arp 1972, Ferocactus

mesae-verdae (Boissevain & Davidson ex Marshall & Bock) N. P.

Taylor 1979

Plants solitary, pale green, depressed globose to ovoid, 3-11
cm (1.2-4.3 in) high, 4-8 cm (1.6-3.1 in) in diameter. Tap-
roots much branched. Ribs 13-17. Tubercles inconspicuous.
Central spine 0-1, gray, dark tipped, sometimes hooked, 7—
15 mm (0.3-0.6 in) long. Radial spines 7—13, yellowish,
spreading, 6-13 mm (0.2-0.5 in) long. Flowers yellow or
cream, with light green throats, 1-3.5 cm (0.4-1.4 in) long,
1-3 cm (0.4—1.2 in) in diameter. Fruits short cylindrical,
green, becoming tan at maturity, indehiscent, 8-10 mm
(0.3-0.4 in) long. Distribution: extreme southwestern Col-
orado and northwestern New Mexico. Sderocactus mesae-
verdae is listed as endangered in the U.S. Endangered Spe-
cies Act and is included in Appendix I of CITES.

Sderocactus brevihamatus subsp. tobuschii Sderocactus mesae-verdae



Sderocactus nyensis Hochstatter 1992
Pediocactus nyensis (Hochstatter) Halda 1998

Plants solitary or forming clusters of two or three stems.
Stems globose to cylindrical, 5-12 cm (2-4.7 in) long, 4-5
cm (1.6-2 in) in diameter, with dense spines covering the
stems. Ribs distinct, 12-15, with well-formed tubercles. Cen-
tral spines 4-7,20-45 mm (0.8-1.8 in) long, lower and lat-
eral ones reddish and hooked, upper ones flat and rarely
hooked. Radial spines 12-17, whitish, flat, straight, 10-17
mm (0.4-0.7 in) long. Flowers funnelform, rose purple to
magenta, 3-4 cm (1.2-1.6 in) long, 2-2.5 cm (0.8-1 in) in di-
ameter. Fruits barrel shaped, green to tan, dry at maturity,
1.5-2 cm (0.6-0.8 in) long. Distribution: southern Nevada.

Sderocactus papyracanthus (Engelmann) N. P. Taylor
1987

GRAMA GRASS CACTUS, PAPER-SPINED CACTUS, PAPER-SPINE

PINCUSHION CACTUS

Mammillaha papyracantha Engelmann 1849, Echinocactus papyra-

canthus (Engelmann) Engelmann 1863, Toumeya papyracantha

(Engelmann) Britton & Rose 1922, Pediocactus papyracanthus

(Engelmann) L D. Benson 1962

Plants solitary, elongate to cylindrical, 2.5-7.5 cm (1-3 in)
high, 1-2 cm (0.4-0.8 in) in diameter, with spines mostly
obscuring the stems. Tubercles elongate and nipple-like to
conical, to 2 mm high. Central spines 1-4, one prominent,
whitish to grayish, flexible and papery, the mass covering the
stem tip, 20-30 mm (0.8-1.2 in) long. Radial spines 6-8,
whitish to grayish, rigid, spreading, straight, to 3 mm long.
Flowers bell shaped, white, 2-3 cm (0.8-1.2 in) long, 2-2.5
cm (0.8-1 in) in diameter. Fruits subglobose, green, becom-
ing tan with age. Distribution: northeastern Arizona and
western New Mexico. Sderocactus papyracanthus is listed in
Appendix I of CITES.
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Sderocactus parviflorus Clover & jotter 1941
BLESSING DEVIL'S-CLAW CACTUS, DEVIL'S-CLAW CACTUS,
EAGLE-CLAW CACTUS
Echinocactus parviflorus (Clover & Jotter) L D. Benson 1950, Ferocac-

tus parviflorus (Clover & Jotter) N. P. Taylor 1979, Pediocactus parvi-

florus (Clover & Jotter) Halda 1998

Sderocactus havasupaiensis Clover 1942, S. parviflorus subsp.
havasupaiensis (Clover) Hochstatter 1995, Pediocactus parvi-

florus subsp. havasupaiensis (Clover) Halda 1998

Sderocactus intermedius Peebles 1949, S. parviflorus subsp. inter-
medius( Peebles) K. D. Heil &J. M. Porter 1994, Pediocactus parvi-

florus subsp. intermedius (Peebles) Halda 1998

Sderocactus contortus K. D. Heil 1979

Sderocactus terrae-canyonae K. D. Heil 1979, S. parviflorus subsp.
terrae-canyonae (K. D. Heil) K. D. Heil & J. M. Porter 1994, Pedio-

cactus parviflorus subsp. terrae-canyonae (K. D. Heil) Halda 1998

Sderocactus cloverae K. D. Heil & J. M. Porter 1994, Pediocactus

cloverae (K. D. Heil & J. M. Porter) Halda 1998
Sderocactus cloverae subsp. brackii K. D. Heil & J. M. Porter 1994,

Pediocactus cloverae subsp. brackii (K. D. Heil & J. M. Porter) Halda

1998

Plants solitary or clustering. Stems depressed globose to glo-
bose to cylindrical, 5-27 cm (2-11 in) high, 4-13 cm (1.6-
5.1 in) in diameter, with dense spines obscuring the stems.
Taproot single, branching basally. Ribs 10-16, forming dis-
tinct tubercles. Central spines 4-6, lowermost one hooked
and pointing downward, laterals shorter and usually not
hooked, reddish to whitish, 3.8-4.5 cm (1.5-1.8 in) long. Ra-
dial spines 3-17, whitish, spreading, 1-3.5 cm (0.4-1.4 in)
long. Flowers funnelform, rose to purple to yellow or white,
3-6 cm (1.2-2.4 in) long, 2-6 cm (0.8-2.4 in) in diameter.
Fruits green, becoming reddish with age. Distribution: Four
Corners region, encompassing parts of Utah, Arizona, Col-
orado, and New Mexico.

Four subspecies of Sderocactus parviflorus are recognized.
Subspecies parviflorus has purple flowers and upper central

Sderocactus papyracanthus Sderocactus parviflorus subsp. terrae-canyonae
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spines 1 mm wide; it occurs in the lower Navajoan Desert,
primarily in southeastern Utah and northern Arizona. Sub-
species havasupaiensis has whitish flowers and spines even
more slender and less flattened than those of subspecies
parviflorus; it occurs only in Coconino County near the
Grand Canyon, northern Arizona. Subspecies intermedius
has purple flowers but upper central spines to 2 mm wide; it
occurs in the upper Navajoan Desert and pinyon-juniper
woodland in Utah, Arizona, Colorado, and New Mexico.
Subspecies terrae-canyonae has yellow flowers and narrow
upper central spines; it occurs at higher elevations in pinyon-
juniper woodland and sagebrush desert in northeastern Ari-
zona and southern Utah.

SderocactUS polyandstrus (Engelmann &Bigelow) Brit-
ton & Rose 1922

HERMIT CACTUS, MANY-HOOKED VIZNAGITA, MANY-SPINED
DEVIL'S-CLAW CACTUS, MOJAVE DEVIL'S-CLAW CACTUS
Echinocactus polyandstrus Engelmann & Bigelow 1857, Pediocactus

polyandstrus (Engelmann & Bigelow) Arp 1972, Ferocactus polyan-
dstrus (Engelmann & Bigelow) N. P. Taylor 1979

Plants solitary or in clusters. Stems cylindrical, 10-40 cm
(3.9-16 in) long, 5-9 cm (2-3.5 in) in diameter, with heavy
spination obscuring the stems. Ribs well developed, blunt,
13-17, forming tubercles. Central spines 9-11, hooked, 3-8.5
cm (1.2-3.3 in) long, lower ones red or reddish brown, upper
ones white and flat. Radial spines 10-18, flat, straight, 5-6
cm (2-2.4 in) long. Flowers funnelform, rose purple to ma-
genta, odoriferous, 5-6 cm (2-2.4 in) long, 5 cm (2 in) in di-
ameter. Fruits cylindrical, green, becoming tan when mature.
Distribution: southeastern California and southwestern
Nevada.

SclerocactUS pubispitlUS (Engelmann) L. D. Benson 1966

GREAT BASIN EAGLE-CLAW CACTUS, GREAT BASIN FISHHOOK CACTUS
Echinocactus pubispinus Engelmann 1863, Pediocactus pubispinus

(Engelmann) Arp 1972, Ferocactus pubispinus (Engelmann) N. P.
Taylor 1979

Plants solitary, depressed globose to cylindrical, green, 1-15
cm (0.4-5.9 in) long, 2-15 cm (0.8-5.9 in) in diameter, with
spines not obscuring the stems. Ribs 13, with prominent tu-
bercles above. Central spines 4-6, occasionally none, ex-
tremely variable, 0.5-6 cm (0.2-2.4 in) long, lower one
hooked and reddish or blackish, lateral ones sometimes
hooked and white to reddish brown, upper one whitish and
flattened. Radial spines 6-16, white with dark tips, spreading,
0.5-3.5 cm (0.2-1.4 in) long. Flowers funnelform, creamyyel-
low to greenish to lavender, 2-4 cm (0.8-1.6 in) long and in di-
ameter. Fruits cylindrical, dehiscing along two to four vertical
slits. Distribution: western Utah and northeastern Nevada.
Sderocactus pubispinus is listed in Appendix I of CITES.

SclerocactUS scheeri (Salm-Dyck) N. P. Taylor 1987

FISHHOOK CACTUS, ROOT CACTUS, TWISTED-RIB CACTUS
Echinocactus scheeri Salm-Dyck 1850, Ancistrocactus scheeri (Salm-

Dyck) Britton & Rose 1923, Ferocactus scheeri (Salm-Dyck) N. P.
Taylor 1979, Pediocactus scheeri (Salm-Dyck) Halda 1998

Echinocactus megarhizus Rose 1909, Ancistrocactus megarhizus
(Rose) Britton & Rose 1923

Plants solitary, globose to cylindrical, green to blue-green,
2.5-15 cm (1-5.9 in) long, 2.5-10 cm (1-3.9 in) in diameter,
with dense spines obscuring the stems. Roots fibrous or tu-
berous. Ribs about 13 with tubercles arising from them. Cen-
tral spines 3-4, stout, some flattened, grayish or whitish, 2-5
cm (0.8-2 in) long, lower one hooked. Radial spines 11-18,

Sderocactus polyandstrus Sderocactus scheeri
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whitish or yellowish, straight, radiating, needle-like, 0.8-1
cm (0.3-0.4 in) long. Flowers arising from areolar furrows,
inconspicuous, funnelform, greenish, 2.5-3 cm (1—1.2 in)
long, 1-3 cm (0.4-1.2 in) in diameter. Fruits berrylike, green.
Distribution: south Texas, and northern Mexico in Nuevo
Leon and Tamaulipas.

Sclerottctus Stleri (Engelmann) K. D. Heil & Porter 1994
GYPSUM CACTUS, SILER'S PINCUSHION

Echinocactus sileri Engelmann 1896, Utahia sileri (Engelmann) Britton
& Rose 1922, Pediocactus sileri (Engelmann) L D. Benson 1961,
Pediocactus pubispinus subsp. sileri (Engelmann) Halda 1998

Plants usually solitary, occasionally forming clusters. Stems
depressed globose to elongate cylindrical, green, 5-25 cm
(2-9.8 in) high, 6-11.5 cm (2.4-4.5 in) in diameter. Spines
densely covering the stems. Central spines 3-7, brownish
black, becoming grayish with age, straight or curving slightly,
13-30 mm (0.5-1.2 in) long. Radial spines 11-15, white,
11-21 mm (0.4-0.8 in) long. Flowers yellow, to 22 mm (0.9
in) long, 25 mm (1 in) in diameter. Fruits 6-9 mm (0.2-0.4
in) in diameter. Distribution: a very restricted area in Co-
conino County, Arizona. Sderocactus sileri (as Pediocactus si-
leri) is listed as endangered in the U.S. Endangered Species
Act and is included (also as P. sileri) in Appendix I of CITES.

Sderocactus blainei S. L. Welsh & K. Thorne 1985, S. spinosior subsp.
blainei(S. L. Welsh & K. Thorne) Hochstatter 1995, Pediocactus

spinosior subsp. blainei (S. L Welsh & K. Thorne) Halda 1998

Sderocactus schlesseri K. D. Heil & S. L. Welsh 1986, Pediocactus

spinosior subsp. schlesseri(K. D. Heil &S. L. Welsh) Halda 1998

Plants usually solitary, depressed globose to somewhat elon-
gate, 4-15 cm (1.6-5.9 in) long, 4-10 cm (1.6-3.9 in) in di-
ameter, with fairly dense spination. Ribs 13-14, distinctly tu-
berculate. Upper and lower central spines about 6, white, 1-2
sometimes hooked. Lateral central spines usually 2, whitish,
flattened, 2-6 cm (0.8-2.4 in) long. Lower central spines 3,
dark colored, one hooked, 2-3 cm (0.8-1.2 in) long. Radial
spines 6-10, white, spreading, 1-3.5 cm (0.4-1.4 in) long.
Flowers reddish purple to violet or lavender, 2-4 cm (0.8-1.6
in) long and in diameter. Distribution: southwestern Utah
and Nevada.

Two subspecies of Sderocactus spinosior are recognized.
Subspecies spinosior has lower central spines that are tan to
black, and one upper central and 2 lateral central spines 2-6
cm (0.8-2.4in) long; it occurs throughout southwestern Utah.
Subspecies blaineihas lower central spines that are often white,
and one upper central spine, 2 lateral central spines, and one
lower central spine, 3.5-5.5 cm (1.4-2.2 in) long; it occurs in
Iron County, Utah, and Nye and Lincoln Counties, Nevada.

Sderocactus Spinosior (Engelmann) Woodruff & L. D. Ben- Sclerocatus undnatus (Galeotti) N. P. Taylor 1987
son 1976

BLAINE'S PINCUSHION, DESERT VALLEY FISHHOOK CACTUS,
GREAT BASIN EAGLE-CLAW CACTUS, SCHLESSER'S PINCUSHION,
SPINIER DEVIL'S-CLAW CACTUS
Echinocactus whipplei var. spinosior Engelmann 1863, Ferocactus

spinosior (Engelmann) N. P. Taylor 1979, Pediocactus spinosior
(Engelmann) Halda 1998

Sderocactus sileri

BROWN-FLOWERED HEDGEHOG, CATCLAW CACTUSJURK S-HEAD

CACTUS, TEXAS HEDGEHOG

Echinocactus uncinatus Galeotti 1848, Ferocactus uncinatus (Gale-

otti) Britton & Rose 1922, Hamatocactus uncinatus (Galeotti) Orcutt

1926, Echinomastus uncinatus (Galeotti) F. M. Knuth 1935, Glan-

dulicactus uncinatus (Galeotti) Backeberg 1939, Ancistrocactus

uncinatus (Galeotti) L D. Benson 1969, Pediocactus uncinatus

(Galeotti) Halda 1998
Echinocactus uncinatus [var.] wrightii Engelmann 1857, E. wrightii

(Engelmann) Engelmann 1885, Sderocactus uncinatus var. wrightii

(Engelmann) N. P.Taylor 1987, Hamatocactus wrightii (Engelmann)

Orcutt 1926, Glandulicactus wrightii (Engelmann) D. J. Ferguson

1991, Pediocactus uncinatusvar. wrightii (Engelmann) Halda 1998,

S. uncinatus subsp. wrightii (Engelmann) N. P. Taylor 1998

Echinocactus crassihamatus F. A. C. Weber 1896, Ferocactus crassi-

hamatus (F. A. C. Weber) Britton & Rose 1922, Glandulicactus cras-

sihamatus (F. A. C. Weber) Backeberg 1940, Hamatocactus crassi-

hamatus (F. A. C. Weber) Buxbaum 1951, Ancistrocactus crassi-

hamatus (F. A. C. Weber) L D. Benson 1969, H. uncinatus subsp.

crassihamatus (F. A. C. Weber) Glass 1998, Pediocactus uncinatus

var. crassihamatus (F. A. C. Weber) Halda 1998, Sderocactus unci-

natus subsp. crassihamatus (F. A. C. Weber) N. P. Taylor 1998

Echinocactus mathssonii Berge ex K. Schumann 1897, Ferocactus

mathssonii (Berge ex K. Schumann) N. P. Taylor 1979, Glandulicac-

tus mathssonii (Berge ex K. Schumann) D. J. Ferguson 1991, Ancis-

trocactus mathssonii (Berge exK. Schumann) Doweld 1999
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Plants usually solitary, globose to cylindrical, bluish green,
18-27 cm (7.1-11 in) long, 10-12 cm (3.9-4.7 in) in diam-
eter. Roots spindle shaped. Ribs about 13, strongly tubercu-
late, undulate, with sharp furrows. Central spines 1-5,
hooked and pointing upward or obliquely outward, yellow
with reddish tips, 8-13 cm (3.1-5.1 in) long. Radial spines 7-
10, upper ones flattened and light colored, lower ones
hooked and purplish, 2.5-5 cm (1-2 in) long. Flowers borne
from the areolar furrow, funnelform, reddish brown, 2-4 cm
(0.8-1.6 in) long, 2.5-3 cm (1-1.2 in) in diameter. Distribu-
tion: west Texas south into Mexico from Chihuahua to San
Luis Potosi.

Three subspecies of Sclerocactus uncinatus are recognized.
Subspecies uncinatus usually has a single hooked central
spine that points obliquely outward and 7-8 radials; it occurs
only in Mexico. Subspecies crassihamatushas 5 central spines
and 8 radials, the lowermost ones hooked; it occurs in
Queretaro, Mexico. The more northern subspecies wrightii
usually has a long central spine that points upward and 8-10
radials; it occurs in the United States and northern Mexico.

Sclerocactus whipplei (Engelmann & Bigelow) Britton &
Rose 1922

DEVIL'S-CLAW BARREL CACTUS, HEIL'S DEVIL'S-CLAW CACTUS,
REEVE'S DEVIL'S-CLAW CACTUS, ROSE DEVIL'S-CLAW CACTUS,
WHIPPLE'S DEVIL'S-CLAW CACTUS, WHIPPLE'S ROSE-COLORED
DEVIL'S-CLAW CACTUS, WHIPPLE'S VIZNAGITA
Echinocactus whipplei Engelmann & Bigelow 1857, Pediocactus whip-

plei (Engelmann & Bigelow) Arp 1972, Femcactus whipplei (Engel-

mann & Bigelow) N. P. Taylor 1979

Sclerocactus whipplei subsp. busekii Hochsta'tter 1995, Pediocactus

whipplei subsp. busekii (Hochsta'tter) Halda 1998

Plants usually solitary, depressed globose to cylindrical, 3-14
cm (1.2-5.5 in) long, 4-11 cm (1.6-4.3 in) in diameter, with
dense spines covering the stems. Taproots large. Ribs 13-15,
formed from tubercles that join one another. Central spines

4, whitish to purplish, 14-45 mm (0.6-1.8 in) long, lower
one angled and hooked, lateral ones flattened. Radial spines
5-12, whitish, 6-24 mm (0.2-0.9 in) long. Flowers narrow
funnelform, yellow, 2.2-3.2 cm (0.9-1.3 in) long, 1.5-2 cm
(0.6-0.8 in) in diameter. Distribution: northwestern Arizona
and southeastern Utah. Sclerocactus whipplei subsp. busekii is
recognized by some. However, Heil and Porter (1994) com-
ment that the species is extremely variable and may even hy-
bridize with other species. It does not seem appropriate to
recognize any infraspecific taxa.

Sclerocactus whipplei

Sclerocactus uncinatus subsp. wrightii Sclerocactus wrightiae



Sclerocactus wrightiae L. D. Benson 1966
WRIGHT'S FISHHOOK CACTUS
Pediocactus wrightiae (L D. Benson) Arp 1972, Femcactus wrightiae

(L D. Benson) N. P. Taylor 1979

Plants solitary, pale green, depressed globose, 1-8 cm (0.4-
3.1 in) high, 4-8 cm (1.6-3.1 in) in diameter. Taproots much
branched. Ribs 13-16, forming distinct tubercles. Central
spines 4, whitish, 5-44 mm (0.2-1.7 in) long, lower one
hooked, upper one flat or angled. Radial spines 5-14, whit-
ish, 6-17 mm (0.2-0.7 in) long. Flowers funnelform, scented,
white to cream or pink, 3-4 cm (1.2-1.6 in) long and in di-
ameter. Distribution: southern central Utah. Sclerocactus
wrightiae is listed as endangered in the U.S. Endangered Spe-
cies Act and is included in Appendix I of CITES.

Selenicereus
David Hunt (1989b) commented, "of the four principal gen-
era of night-flowering hylocereoid cacti... Selenicereus is the
most complex," more so than Epiphyllum, Hylocereus, or We-
berocereus. Research has not yet clarified if the genus, as rec-
ognized by the International Cactaceae Systematics Group, is
natural or unnatural. Thus Selenicereus remains a poorly de-
fined group of 28 species. Plants are thin stemmed, clamber-
ing epiphytes whose night-blooming flowers have thin, ray-
like perianth parts and measure to 40 cm (16 in) in diameter.
Interestingly, one species, S. wittii, apparently is adapted to
growing along the high-waterline rivers in the inundation
forests of Amazonia (Barthlott et al. 1997). The other spe-
cies more typically occur in seasonal or rain forests that are
not regularly flooded.

In 1909 Nathaniel Britton and Joseph Rose described Se-
lenicereus (type, Cactus grandiflorus - S. grandiflorus; see
Hunt 1989b for a history of the collection and typification),
the name derived from that of the Greek moon goddess, Se-
lene, referring to the fact that the flowers are open at night.
Species of Selenicereus are called moon cereus and are grown
by epiphyllum or orchid cactus hobbyists.

Selenicereus (A. Berger) Britton & Rose 1909

Cereus subg. Selenicereus A. Berger 1905

Strophocactus Britton & Rose 1913

Deamia Britton & Rose 1920

Mediocactus Britton & Rose 1920

Cryptocereus Alexander 1950

Subfamily Cactoideae, tribe Hylocereeae. Plants clambering or

climbing, epiphytic or lithophytic shrubs. Roots numerous, aerial.

Stems slender, to 5 m (16 ft) or more long. Ribs or wings 2-12. Areoles

with short hairs and fine spines. Spines short, bristly or hairlike, rarely

Selenicereus atropilosus 631

needle-like orabsent. Flowers 12-40 cm (4.7-16 in) long, 10-20 cm

(3.9-7.9 in) in diameter, funnelform to salverform, open at night, inner

perianth parts white, outer perianth parts yellow to pink to brownish;

pericarpels and floral tubes with scales and hairs, bristles, orspines.

Fruits globose to oblong, fleshy, usually red, 6-8 cm (2.4-3.1 in) long,

with persistent spines. Seeds ovoid to kidney shaped, shiny black.

Distribution: southern United States, south through Mexico, into the

Caribbean, and south into South America.

Hunt (1989b) described five sections of Selenicereus, which he

believes indicate the natural groups within the genus: Cryptocereus,

Deamia, Salmdyckia, Selenicereus, and Strophocactus.

Selenicereus anthonyanus (Alexander) D. R. Hunt 1989
Cryptocereus anthonyanus Alexander 1950

Plants climbing, forming branches in clusters. Stems bright
green, to 1 m (3.3 ft) or more long, 7-15 cm (2.8-5.9 in)
wide, somewhat tapered and rounded apically, deeply lobed,
the lobes 2.5-4.5 cm (1-1.8 in) long, 1-1.6 cm (0.4-0.6 in)
wide. Areoles small. Spines 3, short. Flowers fragrant, cream
colored, 12 cm (4.7 in) long, 10-15 cm (3.9-5.9 in) in diam-
eter; pericarpels with many small tubercles bearing gray
wool, bristles, and spines. Fruits not known. Distribution:
Chiapas, Mexico.

Selenicereus atropilosus Kimnach 1978

Plants sprawling to climbing, branching profusely. Stems
stiff, green, smooth, to 3 m (9.8 ft) or more long, 1.5-4 cm
(0.6-1.6 in) in diameter. Ribs 3-6, usually 4, toothed to
notched. Areoles subtended by bracts, with white wool and
spines. Spines whitish to blackish, of two types: weak ones
1-3, twisted, 1-4 mm long, thicker ones 1-3, acuminate, 1-6
mm (to 0.2 in) long. Flowers borne subapically, upcurved,
funnelform, yellowish or greenish cream to cream, 12 cm

Selenicereus anthonyanus, photograph by Wilhelm Barthlott
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(4.7 in) long, 9-11 cm (3.5-4.3 in) in diameter. Fruits sub-
globose to oblong, tubercles nearly absent, red to purple,
shiny, 5-6 cm (2-2.4 in) long. Distribution: Jalisco, Mexico.

Selenicereus boeckmannii (otto) Britton & Rose 1909
Cereus boeckmannii Otto 1850
Cereus vaupelii Weingart 1912, Selenicereus vaupelii (Weingart)

A. Berger 1929

Plants scrambling or climbing. Stems light green, strongly
angled, 1-2 cm (0.4-0.8 in) in diameter. Ribs 3-8, slightly
undulating. Areoles brownish, becoming whitish, with spines
and hairs. Spines 3-6, purplish, becoming yellowish, 1-2
mm long. Flowers not fragrant, white, 24-39 cm (9.4-15 in)
long; pericarpels with brown hairs and bristles. Fruits glo-
bose, 5-6 cm (2-2.4 in) in diameter. Distribution: along the
coast of the Gulf of Mexico in Mexico, as well as Cuba and
Hispaniola in the Caribbean.

Selenicereus brevispinus Britton & Rose 1920

Plants clambering or climbing. Stems stout, light green, 2-3
cm (0.8-1.2 in) in diameter, tipped with white hairs. Ribs
8-10, undulating, with knobby tubercles bearing the areoles.
Areoles bearing spines and bristles. Spines 10-12, conical,
stiff, 1-2 mm long, the inner ones thicker and often bent.
Flowers white within, yellowish without, to 25 cm (9.8 in)
long; pericarpels with long white hairs. Fruits not known.
Distribution: Cuba.

Selenicereus chontdensis (Alexander) Kimnach 1991
Nyctocereus chontalensis Alexander 1950

Plants sprawling or pendent, lithophytic, branching at the
nodes, rooting on undersurfaces, to 1 m (3.3 ft) or more
long. Stems light yellow-green, often waxy, segments 10-40
cm (3.9-16 in) long, 4-5 cm (1.6-2 in) in diameter. Ribs 5-
6, narrow, notched, winglike, often tinged reddish. Areoles
slightly sunken. Spines yellowish, becoming darker with age,
5-10 mm (0.2-0.4 in) long. Central spines 1-4, somewhat

Selenicereus
atropilosus,
photograph
by Urs Eggli

stout. Radial spines 5-7, slender, flexible. Flowers funnel-
form, very fragrant, somewhat bilaterally symmetrical,
white, 6-8 cm (2.4-3.1 in) long; pericarpels distinctly tu-
berculate, with delta-shaped scales and twisted hairs. Fruits
globose, red, fragrant, 1-2 cm (0.4-0.8 in) in diameter. Dis-
tribution: pine and oak forests of Oaxaca, Mexico.

Selenicereus chrysocardium (Alexander) Kimnach 1991
Epiphyllum chrysocardium Alexander 1956, Marniera chrysocardium

(Alexander) Backeberg 1959

Plants epiphytic, with strongly ascending branches. Stems
flattened, leaflike, to 30 cm (12 in) wide, upcurved and taper-
ing apically, with deep lobes 13-15 cm (5.1-5.9 in) long and
4 cm (1.6 in) wide. Areoles in notchlike pits on upper sides of
lobes, sometimes with two or three short bristles. Flowers
long funnelform, white, with an odor of sour cream, to 32
cm (13 in) long and 20 cm (7.9 in) in diameter; pericarpels
strongly tuberculate, with scales and bristles. Fruits spiny.
Distribution: Chiapas, Mexico.

Selenicereus Coniflorus (Weingart) Britton & Rose 1909
PITAYITA DE CULEBRA
Cereus coniflorus Weingart 1904
Selenicereus pringlei Rose 1909

Plants usually climbers. Stems with numerous aerial roots,
pale green with purple tint along ribs. Ribs 5-6 with de-
pressed or flattened faces, marginally wavy to knobby. Are-
oles bearing spines and bristles. Spines pale yellow, needle-
like. Central spine one, erect, 1-1.5 cm (0.4-0.6 in) long.
Radial spines 4-6. Flowers white within, orange to lemon
yellow without, 22-25 cm (8.7-9.8 in) long; pericarpels and
floral tubes with linear scales, white hairs, and spines. Fruits

Selenicereus chrysocardium, photograph by Wilhelm Barthlott
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globose, 6 cm (2.4 in) in diameter. Distribution: along the
Gulf coast in Veracruz, Mexico.

Selenicereus donkelaari (Salm-Dyck) Britton & Rose ex
L. H. Bailey 1909

CHOH-KAN, SAK-BAK-EL-KAN

Cereus donkelaari Salm-Dyck 1845

Plants creeping or ascending, to 8 m (26 ft) or more long.
Stems slender, to 1 cm (0.4 in) in diameter. Ribs 9-10, ob-
tuse, indistinct. Areoles closely spaced. Spines in clusters of
10-15. Central spines one to several, 1-2 mm long. Radial
spines hairlike, flattened, 3—4 mm long. Flowers with long
floral tubes, white, to 18 cm (7.1 in) long. Fruits not known.
Distribution: Yucatan, Mexico.

Selenicereus grandiflorus (Linnaeus) Britton & Rose 1909

QUEEN OF THE NIGHT, R E I N A DE LA NOCHE

Cactus grandiflorus Linnaeus 1753, Cereus grandiflorus (Linnaeus)
P. Miller 1768

Cereus knuthianus Otto ex Salm-Dyck 1850, Selenicereus knuthianus

(Otto ex Salm-Dyck) Britton & Rose 1909

Selenicereus hallensis Weingart ex Borg 1937

Plants clambering or climbing, to 5 m (16 ft) long. Stems
1.2-2.5 cm (0.5-1 in) in diameter. Ribs 5-8, low. Areoles not
seated on knobs or spurs. Spines 6-18, bristle-like, whitish to
brownish, later falling away, 4.5-15 mm (to 0.6 in) long.
Flowers fragrant, white within, pale yellow to brownish and
with narrow outer perianth parts without, to 30 cm (12 in)
long. Fruits ovoid, 8 cm (3.1 in) long. Distribution: actual
origin uncertain but now occurring in eastern Mexico and
throughout the Caribbean. Selenicereus grandiflorus has long
been cultivated. Its medicinal use is discussed in Chapter 2,
under Cacti as Medicine. The relationship of S. grandiflorus
to other species of Selenicereus is a matter of confusion.

Selenicereus hamatus (Scheidweiler) Britton & Rose 1909
QUEEN OF THE NIGHT, R E I N A DE LA NOCHE
Cereus hamatus Scheidweiler 1837

Plants clambering, to 4 m (13 ft) long. Stems three- or four-
angled, to 1.5 cm (0.6 in) in diameter, with prominent spurs
or hooked tubercles to 1 cm (0.4 in) long beneath the areoles.
Spines few, short, weak. Flowers fragrant, yellowish white to
white, 20-35 cm (7.9-12 in) long. Fruits not known. Distri-
bution: Mexico along the Gulf of Mexico. Selenicereus hama-
tus is cultivated for use as a living fence (Chapter 2, under
Other Uses of Cacti).

Selenicereus donkelaari, photograph by Charles Glass Selenicereus grandiflorus
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Selenicereus hondurensis (K. Schumann) Britton &Rose
1909

Cereus hondurensis K. Schumann 1904

Plants clambering, trailing, or climbing. Stems elongated, to
2.2 cm (0.9 in) in diameter. Ribs 7-10, slightly indented. Are-
oles dark, with brownish hairs and bristles. Spines 7—10, bris-
tle-like, white, not sharp, 4-5 mm long. Flowers creamy white,
to 23 cm (9.1 in) long and 18 cm (7.1 in) in diameter. Fruits
top shaped, dark rose, to 6 cm (2.4 in) long and 5.5 cm (2.2
in) in diameter. Distribution: Honduras and Guatemala.

Selenicereus inermis (Otto) Britton & Rose 1920
Cereus inermis Otto 1837
Epiphyllum steyermarkii Croizat 1974

Plants creeping or scrambling, lithophytic. Stems glossy light
green, 1-2.5 cm (0.4-1 in) in diameter. Ribs 3-5, acute,
straight or slightly wavy. Areoles borne on elevations or
knobs, to 6 cm (2.4 in) apart, spineless. Flowers white, 15 cm
(5.9 in) long; pericarpels and floral tubes usually without
spines or hairs. Fruits not known. Distribution: Venezuela
and Colombia.

Selenicereus innesii Kimnach 1982

Plants climbing to sprawling, intricately branched, litho-
phytic. Stems smooth, shiny green, white dotted, 1.2 cm (0.5
in) in diameter. Ribs 6, obtuse, with prominent tubercles.
Areoles borne on tubercles, with white wool and spines.
Spines bulbous basally, 1-2 mm long. Central spines 1-2, awl
shaped, yellowish brown. Radial spines 3-7, needle-like, thin,
whitish. Flowers sometimes unisexual, pinkish white or
cream, 4-4.5 cm (1.6—1.8 in) long; pericarpels with abun-
dant hairs and spines; floral tube essentially absent. Distrib-
ution: Lesser Antilles. Kimnach described Selenicereus innesii
as "an aberrant new species."

Selenicereus innesii, photograph by Wilhelm Barthlott

Selenicereus macdonaldiae (w. j. Hooker) Britton & Rose
1909

Cereus macdonaldiae W. J. Hooker 1853

Cereus rothii Weingart 1922, Selenicereus rothii (Weingart) A. Berger

1929

Plants trailing or climbing, to 8 m (26 ft) long. Stems glossy
green, often with purple tinge, to 1-1.5 cm (0.4-0.6 in) in
diameter. Ribs 5-7 with prominent flattened tubercles 2-3
mm high. Areoles brown. Spines few, to 2 mm long. Flowers
white or pale cream, 30-36 cm (12-14 in) long, 22-26 cm
(8.7-10 in) in diameter; pericarpels and floral tubes with
bracts, hairs, and spines. Fruits oblong, to 8 cm (3.1 in) long.
Distribution: Honduras and Uruguay.

Selenicereus megalanthus (K. Schumann ex Vaupel)
Moran 1953

YELLOW PITAYA

Cereus megalanthus K. Schumann ex Vaupel 1913, Mediocactus

megalanthus (K. Schumann ex Vaupel) Britton & Rose 1920

Plants epiphytic, pendent, profusely branched, to 4 m (13 ft)
long. Stems dark green, three-angled, slightly undulate mar-
ginally, margins not corky, 1-2 m (3.3-6.6 ft) long, 3-6 cm
(1.2-2.4 in) wide. Areoles with basal scales, spines, and bris-
tles. Spines 1-3, broad based, awl shaped, yellowish brown,
slightly curved, 3-5 mm long. Flowers not fragrant at first,
later very fragrant, white, to 30 cm (12 in) long; pericarpels
strongly tuberculate, with scales, white wool, and 14-15 brist-
ly spines per areole. Fruits ovoid, yellow, edible, to 11 cm (4.3
in) long, with few spines. Distribution: Colombia, Ecuador,
Peru, and Bolivia.

Selenicereus murrillii Britton & Rose 1920

Plants climbing, lithophytic, with numerous aerial roots, to
6 m (20 ft) or more long. Stems slender, dark green with pur-
plish ribs, 8 mm (0.3 in) in diameter. Ribs 7-8, low, obtuse,
widely separated. Areoles bearing white wool and spines.
Spines 5-6, the shortest greenish to black and conical, the
longest to 2 cm (0.8 in) and reflexed. Flowers pure white, to
15 cm (5.9 in) long and in diameter. Fruits not known. Dis-
tribution: Colima, Mexico.

Selenicereus nelsonii (Weingart) Britton & Rose 1923
Cereus nelsonii Weingart 1823

Plants much branched vines. Roots occasional, aerial. Stems
1-1.5 cm (0.4-0.6 in) in diameter. Ribs 6-7, low, slightly tu-
berculate. Spines 10-12, radiating, needle-like, white to yel-
low, 5-7 mm (0.2-0.3 in) long. Flowers white, to 20 cm (7.9
in) long; pericarpels and floral tubes with minute scales,
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white wool, and white bristles. Fruits globose, reddish, 2-2.5
cm (0.8-1 in) in diameter. Distribution: southern Mexico.

Selenicereuspteranthus (Link & Otto) Britton & Rose 1909
REINA DE LA NOCHE
Cereus pteranthus Link & Otto 1834
Cereus nycticalus Link 1834, Selenicereus nycticalus (Link) W. T. Mar-

shall 1941

Plants sprawling, pendent epiphytes. Stems stout, strongly
four- to six-angled, blue-green to purplish, 2.5-5 cm (1-2
in) in diameter. Areoles 2-2.5 cm (0.8-1 in) apart, with white
wool and spines. Spines 1-5, short, hard, conical, 1-3 mm
long. Flowers very fragrant, white or pale cream, 25-30 cm
(9.8-12 in) long, with long, slender, purplish outer perianth
parts; pericarpels and floral tubes with numerous scales and
white hairs. Fruits globose, red, 6-7 cm (2.4-2.8 in) in di-
ameter. Distribution: Mexico, possibly also Central America.

Selenicereus rubineus Kimnach 1993

Stems sprawling to climbing, to 3 m (9.8 ft) or more long,
profusely branching. Stems smooth, light green, white dot-
ted, 1-2 cm (0.4-0.8 in) in diameter. Ribs 4-5, slightly round-
ed marginally, 4-5 mm high. Areoles 4-4.5 cm (1.6-1.8 in)
apart, with spines and white curly wool. Spine usually one,
awl shaped, sharp, to 2 mm long. Flowers white to cream,
18-19 cm (7.1-7.5 in) long, to 18 cm (7.1 in) in diameter;
pericarpels with broad scales, spines, and cream-colored
wool. Distribution: Oaxaca, Mexico.

Selenicereus setaceus (A. P. de Candolle) Werdermann 1840

PINEAPPLE CACTUS
Cereus setaceus A. P. de Candolle 1828, Medic-cactus setaceus (A. P.

de Candolle) Borg 1951
Cereus coccineus Salm-Dyck ex A. P. de Candolle 1828, Medic-cactus

coccineus (A. P. de Candolle) Britton & Rose 1920
?Cereus extensus Salm-Dyck ex A. P. de Candolle 1828
Cereus lindbergianus F. A. C. Weber ex K. Schumann 1897
Cereus lindmanii F. A. C. Weber ex K. Schumann 1898, Mediocactus

lindmanii (F. A. C.Weber ex K. Schumann) Backeberg 1959
Cereus hassleri K. Schumann 1900, Mediocactus hassleri (K. Schu-

mann) Backeberg 1959
Selenicereus rizzinii Scheinvar 1974

Plants epiphytes, with long arching stems. Stems usually
three-angled, sometimes four- or five-angled, light green,
with slightly curved edges, 2-4 cm (0.8-1.6 in) in diameter.
Areoles raised, 2-3 cm (0.8-1.2 in) apart. Spines 2-4, coni-
cal, reddish, becoming brown, 1-2 mm long. Flowers white
with yellowish bases, greenish outside, 25-30 cm (9.8-12 in)
long; pericarpels with short feltlike wool and spines; floral

tubes with naked scales. Fruits ovoid, tuberculate, red, with
bristles. Distribution: Brazil, Bolivia, Paraguay, and Argen-
tina. Fruits of Selenicereus setaceus are harvested (Chapter 2,
under Cacti as Food).

Selenicereus Spinulosus (A. P. de Candolle) Britton & Rose
1909

Cereus spinulosus A. P. de Candolle 1828
Selenicereus pseudospinulosus Weingart 1931

Plants clambering or vinelike, with numerous stems, 4-5 m
(13-16 ft) long. Roots many, aerial. Stems shiny light green,
1-2 cm (0.4-0.8 in) in diameter. Ribs 4-6, acute. Areoles
1.5-2.5 cm (0.6-1 in) apart. Spines brown, conical, 1 mm
long. Central spine one. Radial spines 6-7. Flowers pinkish

Selenicereus
rubineus,
photograph by
Myron Kimnach

Selenicereus setaceus
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to white, 10-12.5 cm (3.9-4.9 in) long, 7-8.5 cm (2.8-3.3
in) in diameter; pericarpels and floral tubes with clusters of
spines but no scales. Distribution: southeast Texas, and Ta-
maulipas, Veracruz, San Luis Potosi, Hidalgo, Oaxaca, and
Chiapas, Mexico.

Selenkereus testudo (Karwinskyex Zuccarini) Buxbaum 1965
PITAYADETORTUGA

Cereus testudo Karwinsky ex Zuccarini 1837, Deamia testudo (Karwin-

sky ex Zuccarini) Britton & Rose 1920

Deamia diabolica Clover 1938

Plants epiphytic and lithophytic, clambering or pendent,
freely branching. Roots numerous, aerial, clinging to the sub-
strate, making the stems closely appressed to the surface.
Stems with joints to 25 cm (9.8 in) long and 8 cm (3.1 in) in di-
ameter. Ribs 3-8, most frequently three-winged, thin, 1-3 cm
(0.4-1.2 in) high. Spines as many as 10 or more, spreading,
brownish, 1-2 cm (0.4-0.8 in) long. Flowers with very long
floral tubes and widely expanded throats, white, to 25 cm (9.8
in) long and 15 cm (5.9 in) in diameter; pericarpels and floral
tubes with small scales and brown hairs 1-3 cm (0.4-1.2 in)

Selenkereus
spinulosus,

photograph by
Roy Mottram

Selenkereus testudo, photograph by Urs Eggli

long. Fruits not known. Distribution: Mexico, Guatemala, Be-
lize, Honduras, Nicaragua, Costa Rica, and Colombia.

Selenkereus tricae D. R. Hunt 1989

Plants sprawling or climbing, freely branching, to 5 m (16
ft) or more long. Stems three-winged, light green, remotely
toothed, to 4 cm (1.6 in) in diameter, the wings to 2 cm (0.8
in) high. Areoles borne on tubercles 2—4.5 cm (0.8-1.8 in)
apart. Spines 1-3, sometimes none, yellowish brown, broad
based, 1-4 mm long. Flowers white with purplish pink bases
within, lime or apple green with brown without, 24-27 cm
(9.4-11 in) long; pericarpels and floral tubes with brown
wool and some bristles. Fruits not known. Distribution: Chi-
apas, Mexico, and Belize.

Selenkereus urbanianus (Gurke & Weingart) Britton &
Rose 1913

QUEEN OFTHE NIGHT

Cereus urbanianus Gurke & Weingart 1904

Selenicereus maxonii Rose 1909

Plants clambering or climbing. Stems glossy at first, then
light green with purplish tint, to 5 cm (2 in) in diameter. Ribs
4-5, rarely 3-6, acute and prominent at first, later less so.
Areoles small, with white hairs and one or two small bristles.
Spines several, spreading, needle-like, yellowish, becoming
brown, to 1 cm (0.4 in) long. Flowers white within, brown to
orange without, to 30 cm (12 in) long; pericarpels and floral
tubes with long white hairs. Fruits globose. Distribution:
Cuba and Hispaniola.

Selenkereus vagans (K. Brandegee) Britton & Rose 1920
Cereus vagans K. Brandegee 1904

Plants lithophytic, clambering, freely branching and forming
large clumps, often with many aerial roots. Stems 1-1.5 cm
(0.4-0.6 in) in diameter. Ribs 8-10, low. Areoles 1-1.5 cm
(0.4-0.6 in) apart. Spines many, needle-like, brownish yel-
low, to 1 cm (0.4 in) long. Flowers strongly fragrant, white, to
15 cm (5.9 in) long and in diameter; pericarpels and floral
tubes with clusters of spreading, needle-like spines. Fruits
rose colored, elliptical, to 7 cm (2.8 in) long, 3-5 cm (1.2-2
in) in diameter. Distribution: Sinaloa, Mexico.

Seleniereus validus S. Arias & U. Guzman 1995

Plants clambering epiphytes. Roots small, aerial. Stems pen-
dulous at first, 10-70 cm (3.9-28 in) long, 2-3 cm (0.8-1.2
in) in diameter. Ribs 9-12, acute, slightly wavy, 5-7 mm
(0.2-0.3 in) high. Spines 17-23, needle-like, white, 5-14 mm
(0.2-0.6 in) long. Flowers borne subapically, white, 18.5-22
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cm (7.3-8.3 in) long; pericarpels and floral tubes with green-
ish red scales and white hairs 2-7 mm (to 0.3 in) long. Fruits
globose to subglobose, purplish red, 4-5 cm (1.6-2 in) long,
with white hairs. Distribution: Michoacan, Mexico.

Selenkereus wercklei (F. A. C. Weber) Britton & Rose 1920
Cereus wercklei F. A. C. Weber 1902

Plants epiphytic, much branched, freely rooting. Stems slen-
der, nearly round in cross section, pale green, 1-2 m (3.3-6.6
ft) long, 1-2 cm (0.4-0.8 in) in diameter. Ribs 6-12, very
shallow. Areoles subtended by bracts, bearing tufts of wool.
Spines absent. Flowers white though reported also as red,
15—16 cm (5.9—6.3 in) long; pericarpels and floral tubes
spiny. Fruits ovoid, yellow with clusters of brown spines. Dis-
tribution: Costa Rica.

Selenkereus wittii (K. Schumann) G. D. Rowley 1986
Cereus wittii K. Schumann 1900, Strophocactus wittii (K. Schumann)

Britton & Rose 1913

Plants epiphytic climbers, freely branching with the stems
usually clinging tightly to the substrate, rooting beneath the
central midribs. Stems jointed, leaflike and sometimes three-
angled, elliptical to lance shaped, slightly notched margin-
ally, 30-40 cm (12-16 in) long, to 10 cm (3.9 in) wide. Are-
oles with white wool and spines. Spines numerous, strong,
sharp, to 12 mm (0.5 in) long. Flowers elongated, slender
salverform, strongly fragrant but later developing an un-
pleasant odor, flesh pink outside, white within, to 27 cm (11
in) long and 12.5 cm (4.9 in) in diameter. Fruits spiny, green-
ish, 2.5-3.5 cm (1-1.4 in) long. Distribution: high-waterline
of the black-water rivers in the Igapo swamp forests of the

Amazon, Brazil. Selenkereus wittii, growing in swampy areas,
is unusual biologically for a cactus (Barthlott et al. 1997).

Stenocactus
It is surprising that the small group of Mexican cacti known
as Stenocactus is so poorly understood; there has even been
controversy regarding the correct name of the genus. Steno-
cactus has long been popular with hobbyists and is relatively
easy to propagate.

The problem of the correct name stems from the publi-
cation in 1841 of the name Echinofossulocactus by George
Lawrence, who included 26 species, none designated as type
and now considered to belong to at least five genera. Karl
Schumann (1897-1898), almost certainly unaware of the
fairly obscure publication by Lawrence, described the sub-
genus Stenocactus as part of the huge genus Echinocactus. Na-
thaniel Britton and Joseph Rose (1919-1923, 3: 109), how-
ever, were aware of Lawrence's name and resurrected it,
choosing Echinofossulocactus coptonogonus as lectotype only
because it was the first species alphabetically in Lawrence's
list. The long name Echinofossulocactus was objected to by
some people and two alternative names were proposed, Brit-
tonrosia and Eofossus. David Hunt (1980a) undertook an
analysis of the nomenclatural and taxonomic problems re-
garding this group of cacti. He found that Echinocactus helo-
phorus (- E. platyacanthus) best fit Lawrence's characters and
proposed it as the new lectotype of Echinofossulocactus, mak-
ing Echinofossulocactus a synonym of Echinocactus, at first
seeming to complicate matters. The Committee for Sperma-
tophyta (1987) responded, however, rejecting conservation
of the name Stenocactus, proposed by William Tjaden (1982).

Selenkereus vagans, photograph by Urs Eggli
Selenkereus wittii, photograph by Wilhelm
Barthlott
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In their several actions, the committee voted that Echino-
fossulocactus was typified as proposed by Hunt, making it a
synonym of Echinocactus and freeing the name Stenocactus
for the cacti treated here.

The name Stenocactus is derived from the Greek stenos,
narrow, thus narrow cactus, referring to the many narrow
ribs. The only relatively recent review of the cacti included in
Stenocactus is that by Nigel Taylor (1979a). Keith Gardner
(pers. comm.) has carried out extensive field studies of the
genus, but results have not been published. Two vegetative
characters tend to separate Stenocactus from closely related
genera: the narrow, finlike ribs, and the presence of areoles
with large spines above and small ones below. Taylor (1983a)
pointed out reproductive structures that strongly suggest
Stenocactus should be submerged into Ferocactus, a genus to
which it is certainly closely related. However, the Interna-
tional Cactaceae Systematics Group decided to recognize Ste-
nocactus as distinct with 10 species, the status of 3 uncertain
(S. hastatus, S. rectispinus, S. sulfureus). The species of Ste-
nocactus are extremely variable in their vegetative characters,
which has led to the proposal of numerous species. Plants
flower during the day in summer.

Stenocactus (K. Schumann) A. W. Hill 1933
E c k h i o c a c t u s subg. Stenocactus K. Schumann 1898
P/ptantftocereusRiccobonol909,in part and probably excluding the type
Echinofossulocactus in the sense of Britton & Rose 1922, not Lawrence

1841 (see Echinocactus)
Br/ttonrosea Spegazzini 1923, notvalidly published
Eofossus Orcutt 1926, notvalidly published

Subfamily Cactoideae, tribe Cacteae. Plants small, low growing,
usually solitary, subglobose to short cylindrical. Ribs numerous, acute,
thin, often wavy, sometimes forming tubercles when young. Areoles
few on each rib, widely spaced. Spines straight or curved upward,
never hooked, clearly differentiated into two series: upperseries large,
often daggerlike, lower series the radials. Flowers small, short fun-
nelform to bell shaped, white with brownish or violet midveins; peri-
carpels with scales; areoles of floral tubes and pericarpels naked.
Fruits small, usually globose, pale green, slightly scaly, dry, dehiscing
along one side. Seeds broadly oval, shiny blackish brown, with con-
cave surface, 1.4 mm in diameter. Distribution: primarily the Chihua-
huan Desert of northern and central Mexico.

Stenocactus Coptonogonus (Lemaire) A. Berger ex A. W.
Hill 1933

Echinocactus coptonogonus Lemaire 1838, Echinofossulocactus
coptonogonus (Lemaire) Lawrence 1841, Ferocactus coptonogonus
(Lemaire) N.P.Taylor 1980

Plants sometimes with several stems. Stems depressed glo-
bose, glaucous green, 5-10 cm (2-3.9 in) high, 8-11 cm (3.1-

4.3 in) in diameter. Ribs 10-15, stout, notched, with transverse
grooves at the areoles, 5 mm or more in width. Areoles 2 cm
(0.8 in) apart, elongated above the spines into the flower-bear-
ing portion, sometimes with nectar glands, white wool soon
deciduous. Spines 3-7, grayish white. Upper spines pointing
vertically upward, broad, flattened, to 35 mm (1.4 in) long.
Lateral pair pointing vertically upward, tetragonal. Lower-
most pair, if present, short, slender, nearly round in cross sec-
tion. Flowers white with violet midveins, to 3 cm (1.2 in) long
and 4 cm (1.6 in) in diameter; floral tubes short. Distribution:
Zacatecas, San Luis Potosi, Guanajuato, and Hidalgo, Mexico.

Stenocactus crtspatus (A. P. de Candolle) A. Berger ex A. W.
Hill 1933

Echinocactus crispatus A. P. de Candolle 1828, Echinofossulocactus
crispatus (A. P. de Candolle) Lawrence 1841, Ferocactus crispatus
(A. P. de Candolle) N. P. Taylor 1980

Echinocactus dichmacanthus Martius ex Pfeiffer 1837, Echinofossulo-
cactus dichroacanthus (Martius ex Pfeiffer) Britton & Rose 1922,
Stenocactus dichroacanthus (Martius ex Pfeiffer) A. Berger ex
Backeberg 1935

Stenocactus coptonogonus, photograph by Charles Glass

Stenocactus crispatus
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Echinocactus lancifer A. Dietrich 1839, Echinofossulocactus lancifer
(A. Dietrich) Britton & Rose 1922, Stenocactus lancifer(A. Dietrich)

A. Berger ex Backeberg & F. M. Knuth 1935
Echinocactus arrigens Link ex A. Dietrich 1840, Echinofossulocactus

arrigens (Link ex A. Dietrich) Britton & Rose 1922, Stenocactus am-

gens (Link & A. Dietrich) A. Berger 1929

Echinocactus lamellosus A. Dietrich 1847, Echinofossulocactus lamel-
losus (A. Dietrich) Britton & Rose 1922, Stenocactus lamellosus
(A. Dietrich) A. Berger 1929

Echinocactus flexispinus Salm-Dyck 1849, Echinofossulocactus flex-
ispinus (Salm-Dyck) Bravo 1969

Echinocactus violaciflorus Quehl 1912, Echinofossulocactus violaci-
florus (Quehl) Britton & Rose 1922

Echinofossulocactus confusus Britton & Rose 1922

Echinofossulocactus guerraianus Backeberg 1942

Echinofossulocactus kelleranus Krainz 1946

Echinofossulocactus multiareolatus Bravo 1960

Plants depressed globose, yellow-green to dark green, 8-12
cm (3.1-4.7 in) in diameter. Ribs 25-60, more or less folded
and undulate, forming tubercles. Spine color and number
variable, straight, rigid, unequal, white to yellow to brown.
Central spines 1-4, 10-65 mm (0.4-2.6 in) long. Radial
spines 2-10,4-28 mm (to 1.1 in) long. Flowers often borne
in multiples from the stem tips, purple-violet, 2-4 cm (0.8-
1.6 in) long, with distinct floral tubes covered with imbri-
cate scales; perianth segments in two series. Distribution:
northern and central Mexico from Zacatecas south into
Puebla and Oaxaca. Stenocactus crispatus is extremely vari-
able with one form intergrading into another, creating a tax-
onomic nightmare.

Stenocactus hastatus (Hopffer ex K. Schumann) A. Berger
1929

Echinocactus hastatus Hopffer ex K. Schumann 1898, Echinofossulo-
cactus hastatus (Hopffer ex K. Schumann) Britton & Rose 1922

Plants depressed globose, light green, to 10 cm (3.9 in) high
and 12 cm (4.7 in) in diameter. Ribs 35, triangular in cross
section, somewhat notched. Spines yellow to grayish. Central
spine one, erect, to 4 cm (1.6 in) long. Radial spines 5-6,
straight, some flattened, to 3 cm (1.2 in) long. Flowers large,
yellowish white. Fruits not known. Distribution: Hidalgo,
Mexico. Stenocactus hastatus is poorly known, not having
been found recently in the wild. It may simply be a popula-
tion of S. crispatus.

Stenocactus multicostatus (Hildmann ex K. Schumann)
A. Berger 1929

BRAIN CACTUS

Echinocactus multicostatus Hildmann ex K. Schumann 1898, Echino-

fossulocactus multicostatus (Hildmann ex K. Schumann) Britton &

Rose 1922

Echinofossulocactus lloydii Britton & Rose 1922, Stenocactus lloydii

(Britton & Rose) A. Berger 1929
Echinofossulocactus zacatecasensis Britton & Rose 1922, Stenocac-

tus zacatecasensis (Britton & Rose) A. Berger 1929

Echinofossulocactus erectocentrus Backeberg 1961, not validly pub-

lished

Plants usually solitary, depressed globose to somewhat cylin-
drical, bright green, to 6 cm (2.4 in) high and 10 cm (3.9 in)
in diameter, rounded above, stem tips covered with fine
whitish wool and a few spines. Ribs as many as 120, very thin,
sharp edged, compressed and wavy with narrow furrows be-
tween. Areoles usually one per rib. Central spines 3, white,
papery, curved, four-angled, to 3 cm (1.2 in) long. Radial
spines 4, glassy white, straight or slightly curved. Flowers to
2.5 cm (1 in) long, white with purplish violet midveins. Dis-
tribution: Coahuila, Chihuahua, and Durango, Mexico.

Stenocactus obvallatus (A. P. de Candolle) A. Berger 1929
TEPENEXCOMITL
Echinocactus obvallatus A. P. de Candolle 1828, Echinofossulocactus

obvallatus (A. P. de Candolle) Lawrence 1841

Echinocactus pentacanthus Lemaire 1838, Echinofossulocactus pen-

Stenocactus multicostatus

Stenocactus obvallatus, photograph by Jean-Marie Solichon
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tacanthus (Lemaire) Britton & Rose 1922, Stenocactus pentacan-

thus (Lemaire) A. Bergerex A. W. Hill 1933

Echinofossulocactus caespitosus Backeberg 1950

Plants usually solitary but sometimes forming two stems,
depressed globose to globose, gray-green, 6-11 cm (2.4-4.3
in) in diameter. Ribs 30—50, thin, wavy, very broad at the are-
oles. Areoles 2-4 on each rib. Central spines 4, upper one
flattened and wide, reddish brown, to 5 cm (2 in) long, 3-4
mm wide, lateral 2 even wider, angular, spreading. Radial
spines 4—6, white, to 1 cm (0.4 in) long. Flowers pale yellow
or white, with reddish midveins. Fruits not known. Distrib-
ution: Federal District and Mexico, Mexico.

Stenocactus ochoterenanus Tiegel 1933
Echinofossulocactus ochoterenaus (Tiegel) H. C. Whitmore 1934

?Echinocactus heteracanthus Muehlenpfordt 1845, ? Echinofossulo-

cactus heteracanthus (Muehlenpfordt) Britton & Rose 1922, ?Ste-

nocactus heteracanthus (Muehlenpfordt) A. Berger 1929

Stenocacftus bustamantei Bravo 1937, Echinofossulocactus busta-

mantei (Bravo) Croizat 1942

Stenocactus lexarzai Bravo 1937, Echinofossulocactus lexarzai (Bravo)

Croizat 1942

Echinofossulocactus densispinusTiegel ex Pechanek 1965

Echinofossulocactus rosasianus H. C. Whitmore ex Pechanek 1965

Echinofossulocactus parksianus C. Schmoll ex Pechanek 1971

Plants solitary, depressed globose, bluish green, stem tips with
yellowish wool, to 8 cm (3.1 in) high and 10 cm (3.9 in) in di-
ameter. Ribs about 30, narrow, wavy, widened at each yellow-
ish areole. Central spines 4, yellow, becoming straw colored
with age, flat and wide, upper ones 5-6 cm (2-2.4 in) long and
2 mm wide, lower one even wider. Radial spines 22 or more,
needle-like, white, extended and curved downward upon the
plant body, equal in length, to 1.2 cm (0.5 in) long. Flowers
pale pink or white, with purplish midveins. Fruits round,
green. Distribution: Queretaro and Guanajuato, Mexico.

Stenocactus
ochoterenanus,

photograph by
Jean-Marie Solichon

Stenocactus phyllacanthus (A. Dietrich & Otto) A. Berger
ex A. W. Hill 1933

Echinocactus phyllacanthus A. Dietrich & Otto 1836, Echinofossulo-

cactus phyllacanthus (A. Dietrich & Otto) Lawrence 1841, Ferocac-

tus phyllacanthus (A. Dietrich & Otto) N. P. Taylor 1980

Echinocactus tricuspidatus Scheidweiler 1841, Echinofossulocactus

tricuspidatus (Scheidweiler) Britton & Rose 1922, Stenocactus tri-

cuspidatus (Scheidweiler) A. Berger 1929

Plants solitary, occasionally more than one stem, depressed
globose to short cylindrical, dark bluish green, flat or some-
what depressed apically, 4-10 cm (1.6-3.9 in) in diameter.
Ribs 25-60, very thin, strongly undulate. Areoles 1-2 per rib.
Central spines 1-3, lance shaped, reddish at first, becoming
brownish or gray, 30-80 mm (1.2-3.1 in) long, upper one
flattened. Radial spines 2-7, straight, white, bristly or awl
shaped, 4-9 mm (to 0.4 in) long. Flowers yellowish white
with brownish red throats, to 2 cm (0.8 in) long. Fruits small,
green. Distribution: Hidalgo, San Luis Potosi, Zacatecas, and
Guanajuato, Mexico. Stenocactus phyllacanthus is one of the
most distinctive species of the genus with its small yellowish
flowers and few radial spines.

Stenocactus rectispinus c. Schmoll 1969

Plants solitary, globose to short cylindrical, gray-green, to 4
cm (1.6 in) high and 5 cm (2 in) in diameter, mostly hidden
by the spines. Ribs 22-28, wavy and undulating. Areoles
white when young. Central spines 1-2, awl shaped, thin, stri-
ated, straight or somewhat curved, yellowish with dark tips,
1-2 cm (0.4-0.8 in) long. Radial spines 18-24, needle-like,
horizontal, glassy white, 1-1.4 cm (0.4-0.6 in) long. Flowers
yellowish white with reddish midveins, to 1.5 cm (0.6 in)
long. Fruits not known. Distribution: central Mexico? The

Stenocactus phyllacanthus, photograph by Charles Glass
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exact locality was not stated. Stenocactus rectispinus may sim-
ply be a variant of S. vaupelianus.

Stenocactus sulfureus (A. Dietrich) Bravo 1982
Echinocactus sulfureus A. Dietrich 1845, Echinofossulocactus sulfureus

(A. Dietrich) J.Meyran 1977

Plants solitary, subglobose, light green, 7-10 cm (2.8-3.9 in)
in diameter. Ribs many, 26-40, thin, undulating. Central
spine one, erect, to 5 cm (2 in) long. Radial spines 7-8, brown-
ish, becoming grayish white, awl shaped, to 2.5 cm (1 in)
long. Flowers funnelform, sulfur yellow, to 2.5 cm (1 in) long
and 3.8 cm (1.5 in) in diameter; floral tubes long. Fruits not
known. Distribution: Hidalgo, Mexico.

Stenocactus vaupelianus (Werdermann) F. M. Knuth 1935
Echinocactus vaupelianus Werdermann 1931, Echinofossulocactus

vaupelianus (Werdermann) H. C. Whitmore 1934, Ferocactus vau-
pelianus (Werdermann) N. P. Taylor 1980

?Echinocactus albatus A. Dietrich 1846, ? Echinofossulocactus alba-
tus (A. Dietrich) Britton & Rose 1922, ?Stenocactus albatus (A. Diet-
rich) F. M. Knuth 1935

Plants solitary, subglobose, matte green, 7-9 cm (2.8-3.5 in)
in diameter, the stem tips covered with white wool and dense
spines. Ribs 30-40, thin, undulate. Central spines 1-2, erect
or curving upward, sharp, awl shaped, brownish black, be-
coming reddish brown, to 7 cm (2.8 in) long. Radial spines
15-25, white, needle-like, oriented horizontally, 1-1.5 cm
(0.4-0.6 in) long. Flowers to 2 cm (0.8 in) long, pale yellow.
Fruits not known. Distribution: Hidalgo, Mexico.

Stenocereus
Stenocereus contains some of the most interesting columnar
cacti, ranging from the spectacular organ pipe cactus, S. thur-
beri, to the remarkable creeping devil, S. eruca. A distinguish-
ing feature of Stenocereus is that the spines dehisce from the
fruits. Strangely, many of the larger columnar cacti have been
poorly studied, and published illustrations of them are few
despite the fact that they are among the most prominent cacti.

Stenocereus was published by Alwin Berger in 1905 as a
subgenus of 11 taxa within the large genus Cereus. Work by
Gibson et al. (1986) has shown that Berger's taxa actually
consisted of only nine species, now placed in five different
genera. Vincenzo Riccobono raised Stenocereus (type, C. stel-
latus - S. stellatus) to the level of genus in late 1909. The
name Stenocereus is derived from the Greek stenos, narrow,
thus narrow cereus and referring to the relatively narrow
ribs. Nathaniel Britton and Joseph Rose described the genus
Lemaireocereus in 1920, listing Stenocereus as a synonym of

Lemaireocereus. Franz Buxbaum (1961) reestablished Steno-
cereus as a genus, the type of Lemaireocereus having been
shown to be Pachycereus hollianus.

The taxonomy of Stenocereus has been clarified by the
work of Arthur Gibson and Karl Horak (1978), who ex-
panded Stenocereus to include Rathbunia, Machaerocereus,
and most of the species of Lemaireocereus. Gibson (1988a-e,
1989a,b, 1990a,b, 1991a,b) further discussed the classifica-
tion of the columnar cacti. More recently, nomenclatural
problems came to light concerning the priority of the name
Stenocereus (Heath 1992) but that has been rectified by con-
servation of Stenocereus against the slightly older name Rath-
bunia (Taylor and Gibson 1994). Stenocereus contains 23
species, many flowering at night in summer but the flowers
often remaining open until at least the next midday.

Sfenocereus (A. Berger) Riccobono 1909, conserved name
Cereus subg. Stenocereus A. Berger 1905
Piptanthocereus Riccobono 1909, in part and probably excludingthe

type
Rathbunia Britton & Rose 1909
Machaerocereus Britton & Rose 1920
Ritterocereus Backeberg 1942
Hertrichocereus Backeberg 1950
Marshallocereus Backeberg 1950

Subfamily Cactoideae, tribe Pachycereeae. Plants large, treelike or
shrubby, sometimes sprawling or creeping and forming thickets,
sometimes with well-developed trunks. Stems stout, cylindrical,
green. Ribs numerous. Tubercles present or absent. Areoles distinct,
woolly. Spines usually heavy. Flowers funnelform or bell shaped,
mostly open at night and with short perianths; pericarpels with nu-
merous areoles, usually spiny. Fruits globose or ovoid, more or less
fleshy, with spines and perianth parts that usually drop off atmaturity.
Seeds large, shiny black, usually smooth. Distribution: arid regions of
southwestern United States, Mexico, Central America, Caribbean,

Venezuela, and Colombia.

Stenocereus alamosensis (}. M. Coulter) A. C. Gibson &
K.E. Horak 1979

CINA, NACIDO, OCTOPUS CACTUS, SINA, TASAJO

Cereus alamosensis J. M. Coulter 1896, Rathbunia alamosensis (J. M.
Coulter) Britton & Rose 1909

Cereus sonorensis Riinge 1901, Rathbunia sonorensis (Runge) Britton
& Rose 1909

Rathbunia neosonorensis Backeberg 1960

Plants large columnar shrubs with the stems often arching,
2-4 m (6.6-13 ft) high. Stems bluish green, to 8 cm (3.1 in)
in diameter. Ribs 5-8, somewhat sinuate, to 1 cm (0.4 in)
high. Central spines 1-4, stout, erect, to 4.5 cm (1.8 in) long,
whitish. Radial spines 11-18, whitish, 1.3-2.2 cm (0.5-0.9
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in) long. Flowers open during the day, tubular, red, 7-10 cm
(2.8-3.9 in) long, 2-3 cm (0.8-1.2 in) in diameter, with re-
curving perianth parts. Fruits globose, 3-4.5 cm (1.2-1.8 in)
in diameter, red, usually glabrous at maturity; floral remains
persistent. Distribution: Sonora and Sinaloa, Mexico.

Stenocereus aragonii (F. A. C. Weber) Buxbaum 1961
Cereus aragonii F. A. C. Weber 1902, Lemaireocereus aragonii (F. A. C.

Weber) Britton & Rose 1920, Marshallocereus aragonii (F. A. C.
Weber) Backeberg 1951, Pachycereus aragonii (F. A. C. Weber) P. V.
Heath 1992

Plants columnar, branching basally, usually lacking distinct
trunks, 5-6 m (16-20 ft) high. Stems dark green, often with
glaucous bands, with terminal portions to 3 m (9.8 ft) long
and 12-15 cm (4.7-5.9 in) in diameter. Ribs 6-8, large,
rounded, 2-3 cm (0.8-1.2 in) high. Central spines 1-3, gray,
2-3 cm (0.8-1.2 in) long. Radial spines 5-9, gray, to 1 cm
(0.4 in) long. Flowers open at night, tuberculate, greenish
brown, 6-8 cm (2.4-3.1 in) long. Distribution: arid region of
western Costa Rica. Stenocereus aragonii is poorly known.

Stenocereus beneckei (Ehrenberg) Buxbaum 1961
Cereus beneckei Ehrenberg 1844, Piptanthocereus beneckei (Ehren-

berg) Riccobono 1909, Lemaireocereus beneckei (Ehrenberg) Brit-
ton & Rose 1923, Hertrichocereus beneckei (Ehrenberg) Backeberg
1950, Rathbunia beneckei (Ehrenberg) P. V. Heath 1992

Plants shrubby, little branched, 1-2 m (3.3-6.6 ft) high,
without well-defined trunks. Stems light to gray-green, often
appearing whitish, erect or curving, 5-6 cm (2-2.4 in) in di-
ameter. Ribs 7-9, strongly tuberculate. Tubercles large, ob-

Stenocereus
alamosensis

tuse, separated widely. Central spine one, blackish, erect,
rigid, to 4 cm (1.6 in) long. Radial spines 2-5, grayish, to 1.5
cm (0.6 in) long. Flowers blooming at night in winter but re-
maining open into the day, borne terminally, white with
brownish exterior, 6.5-8 cm (2.6-3.1 in) long, without
spines or trichomes. Fruits elliptical, tuberculate, to 5 cm (2
in) long, 3 cm (1.2 in) in diameter, green, becoming red. Dis-
tribution: Guerrero, Morelos, and Mexico, Mexico.

Stenocereus chacalapensis (Bravo & T. MacDougall) Bux-
baum 1961

Ritterocereus chacalapensis Bravo & T. MacDougall 1956, Rathbunia
chacalapensis (Bravo & T. MacDougall) P. V. Heath 1992

Plants treelike, candelabra-like with numerous branches and
well-defined trunks, 10-15 m (33-49 ft) high. Stems very
long, erect, gray-green, arranged closely to each other, to 15
cm (5.9 in) in diameter. Ribs 7, somewhat rounded, 4-5 cm
(1.6-2 in) high, without interareolar notches. Spines 10-14,
not clearly distinguishable as centrals and radials, erect, gray
to black, 5-28 mm (0.2-1.1 in) long, the shortest ones in the
upper part of the areole. Flowers open both night and day,
funnelform, scented, white, to 11 cm (4.3 in) long and 7 cm

Stenocereus aragonii



(2.8 in) in diameter. Fruits round, very spiny, brownish. Dis-
tribution: Oaxaca, Mexico.

Stenocereus chrysocarpus Sanchez-Mejorada 1972
Rathbunia chrysocarpa (Sanchez-Mejorada) P. V. Heath 1992

Plants treelike, candelabra-like with well-defined trunks, 5-9
m (16-30 ft) high. Stems numerous, erect, green, not close to
each other, 2-5 m (6.6-16 ft) long, 10-14 cm (3.9-5.5 in) in
diameter. Ribs 7-8, slightly sinuate, without interareolar
notches, rounded on top, 3.5-4 cm (1.4-1.6 in) high. Central
spines 0-2, deflected, grayish, short. Radial spines similar to
centrals, usually 7, rigid, erect, whitish, 11-15 mm (0.4-0.6

Stenocereus eichlamii 643

in) long. Flowers wide funnelform, open at night and day,
scented, white, to 10 cm (3.9 in) long and 8 cm (3.1 in) in di-
ameter. Fruits very bristly, reddish purple, to 6 cm (2.4 in)
long; perianth not persistent. Fruits ellipsoidal, reddish pur-
ple, 6 cm (2.4 in) long, 4 cm (1.6 in) in diameter. Distribu-
tion: Michoacan, Mexico.

Stenocereus eichlamii (Britton & Rose) Buxbaum 1961
GUANOCAL, ORGANO, PITAHAYA, TUNA

Lemaireocereus eichlamii Britton & Rose 1920, Cereus eichlamii (Brit-

ton & Rose) Standley 1940, Ritterocereus eichlamii (Britton & Rose)
Backeberg 1951, Rathbunia eichlamii (Britton & Rose) P. V. Heath

1992

Stenocereus beneckei, photograph by Charles
Glass

Stenocereus eichlamii Stenocereus chrysocarpus, photograph by Charles Glass
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Lemaireocereus longispinus Britton & Rose 1920, Stenocereus
longispinus (Britton & Rose) Buxbaum 1961, Rathbunia longispina
(Britton & Rose) P. V. Heath 1992

Plants arboreal, rarely branching, to 6 m (20 ft) high. Stems
erect, often banded, deep green. Ribs 8-10, broad and
rounded below. Spines 4-6, not distinguishable as centrals
and radials, one located in the center and erect, to 2 cm (0.8
in) long. Flowers open at night, funnelform, white, 6-7 cm
(2.4-2.8 in) long. Fruits not known. Distribution: Chiapas,
Mexico, and Guatemala.

Stenocereus eruca (T. Brandegee) A. C. Gibson & K. E. Horak
1979

CASA DE RATAS, CATERPILLAR CACTUS, CHERINOLE, CHIRINOLE,
CREEPING DEVIL CACTUS

Cereus eruca T. Brandegee 1889, Lemaireocereus eruca (T. Brandegee)
Britton & Rose 1909, Machaemcereus eruca (T. Brandegee) Britton
& Rose 1920, Rathbunia eruca (T. Brandegee) P. V. Heath 1992

Plants prostrate, creeping along the ground, often forming
huge masses of stems with the tips pointing slightly upward.
Stems gray-green, 1-3 m (3.3-9.8 ft) long, 4-8 cm (1.6-3.1
in) in diameter, heavily spined, often forming adventitious
roots. Ribs 10-12. Central spines 1-3, flattened and dagger-
like, grayish, stout, 1-2.5 cm (0.4-1 in) long. Radial spines
10-17, whitish, more or less round, 1-1.5 cm (0.4-0.6 in)
long, unequal. Flowers uncommon, open at night, long sal-
verform, pale pinkish white to cream, 10-12 cm (3.9-4.7 in)
long. Fruits globose, 3-4 cm (1.2-1.6 in) long. Distribution:
loose, sandy soils of the Magdalena Plain, Baja California
Sur, Mexico.

Stenocereus fimbriatus (Lamarck) Lourteig 1991
Cactus fimbriatus Lamarck 1783, Ritterocereus fimbriatus (Lamarck)

Backeberg 1960, Rathbunia fimbriata (Lamarck) P. V. Heath 1992
Cactus hystrix Haworth 1819, Cereus hystrix (Haworth) Salm-Dyck

1822, Lemaireocereus hystrix (Haworth) Britton & Rose 1909, Ritte-
rocereus hystrix (Haworth) Backeberg 1944, Stenocereus hystrix
(Haworth) Buxbaum 1961

Plants treelike, somewhat candelabra-like, 8-12 m (26-39
ft) high, much branched with distinct trunks. Stems erect
though somewhat diverging, to 30 cm (12 in) in diameter.
Ribs 9-12, sharply separated, to 1.5 cm (0.6 in) high. Central
spines usually 3, one longer than the others, gray with darker
tips, to 4 cm (1.6 in) long. Radial spines usually 10, grayish.
Flowers open during the day, reddish to dark green, spineless,
8-9 cm (3.1-3.5 in) long. Distribution: Caribbean, on Ja-
maica, Cuba, Hispaniola, and Puerto Rico. Stenocereus fim-
briatus has a confusing nomenclature and is poorly known.

Stenocereus fridi Sanchez-Mejorada 1973

PITAYODEAGUAS
Rathbunia fricii (Sanchez-Mejorada) P. V. Heath 1992

Plants treelike, somewhat candelabra-like, much branched,
4-7 m (13-23 ft) high with poorly defined trunks. Stems
arising at or near the ground, rarely branched, light green to
yellowish to grayish, 2-7 m (6.6-23 ft) long, 8-12 cm (3.1-
4.7 in) in diameter. Ribs 4-6, wide, somewhat wavy, winged,
narrow, 2.5-5 cm (1-2 in) high. Central spines 7-12 with 4
main ones stronger and longer, grayish white, 2-5 cm (0.8-2
in) long. Radial spines 12-14, radiating, grayish white,
0.6-1.2 cm (0.2-0.5 in) long. Flowers open during the day,

Stenocereus eruca, also illustrated on page 22 Stenocereus griseus



funnelform to bell shaped, white with cream or rose tint,
10-12 cm (3.9-4.7 in) long. Fruits globose, red or yellow, 5
cm (2 in) in diameter. Distribution: Jalisco, Colima, and Mi-
choacan, Mexico. Stenocereus fricii is cultivated for its fruits
(Chapter 2, under Cacti as Food).

Stenocereus griseus (Haworth) Buxbaum 1961
PITAYO DE MAYO
Cereus griseus Haworth 1812, Lemaireocereus griseus (Haworth) Brit-

ton & Rose 1909, Ritterocereus griseus (Haworth) Backeberg 1951,

Rathbunia grisea (Haworth) P. V. Heath 1992

Cereus eburneus Salm-Dyck 1822

Cereus deficiens Otto & A. Dietrich 1838, Lemaireocereus deficiens

(Otto & A. Dietrich) Britton & Rose 1920, Ritterocereus deficiens

(Otto & A. Dietrich) Backeberg 1960, Stenocereus deficiens (Otto &

A. Dietrich) Buxbaum 1961, Rathbunia deficiens (Otto & A. Dietrich)

P. V. Heath 1992

Plants treelike, branching from well-defined trunks, 6-9 m
(20-30 ft) high. Stems green, somewhat glaucous, erect, 9-12
cm (3.5-4.7 in) in diameter. Ribs 6-10, bulging below each
areole. Central spines 1-3, to 15 mm (0.6 in) long but the
longest to 40 mm (1.6 in). Radial spines 6-11,6-10 mm (0.2-

Stenocereus gummosus 645

0.4 in) long. Flowers open at night but lasting until midday,
broad funnelform, with reflexed perianth parts, white, to 10
cm (3.9 in) long. Fruits oblong; perianth parts not persist-
ent. Distribution: native to coastal Venezuela and adjacent
islands but now broadly naturalized throughout Mexico. Ste-
nocereus griseus is cultivated for its fruits (Chapter 2, under
Cacti as Food).

Stenocereus gummosus (K. Brandegee) A. C. Gibson & K. E.
Horakl978

DAGGER CACTUS, PITAHAYA AGRIA, PITAYO AGRIO

Cereus gummosus K. Brandegee 1889, Lemaireocereus gummosus
(K. Brandegee) Britton & Rose 1909, Machaerocereusgummosus
(K. Brandegee) Britton & Rose 1920, Rathbunia gummosa (K. Bran-
degee) P. V. Heath 1992

Plants bushy, semierect with numerous stems branching
from the ground, 1-1.5 m (3.3-4.9 ft) high. Stems gray-
green, often sprawling, 3-6 cm (1.2—2 A in) in diameter. Ribs
8-9, low, obtuse. Central spines 3-9, gray, stout, flattened,
to 4 cm (1.6 in) long, one longer than the others. Radial
spines 8-12, grayish, somewhat unequal in length, to 1 cm
(0.4 in) long. Flowers open at night, salverform, with long

Stenocereus gummosus
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slender floral tubes, purplish white to rose pink, 10-14 cm
(3.9-5.5 in) long. Distribution: widely distributed on the
Baja California Peninsula, Mexico. Fruits of Stenocereus gum-
mosus are harvested by the Seri, and terpenes from crushed
stems have been used to stupefy fish (Chapter 2, under Cacti
as Food, and Other Uses of Cacti).

Stenocereus kerberi (K. Schumann) A. c. Gibson & K. E.
Horak 1978

Cereus kerberi K. Schumann 1897, Cleistocactus kerberi (K. Schu-
mann) Gosselin 1904, Rathbunia kerberi (K.Schumann) Britton &
Rose 1909

Plants columnar or much branched, often forming bushes
2-3 m (6.6-9.8 ft) high. Stems distinctly angular in cross sec-
tion, 3-8 cm (1.2-3.1 in) in diameter. Ribs 4, notched and
forming more or less distinct tubercles. Central spines 1-4,
grayish, 4-5 cm (1.6-2 in) long. Radial spines 10-16, gray-
ish, radiating, 1-2 cm (0.4-0.8 in) long. Flowers open during
the day, slender funnelform, deep pink, 10-12 cm (3.9-4.7
in) long. Fruits red, globose, to 2.5 cm (1 in) in diameter; pe-
rianth parts persistent. Distribution: Sinaloa and Colima,
Mexico.

Stenocereus laevigatus (Salm-Dyck) Buxbaum 1961
Cereus laevigatus Salm-Dyck 1850, Lemaireocereus laevigatus (Salm-

Dyck) Borg 1951, Ritterocereus laevigatus (Salm-Dyck) Backeberg
1960, Rathbunia laevigata (Salm-Dyck) P. V. Heath 1992

Plants treelike, much branched, narrow columnar, 5-7 m
(16-23 ft) high with well-formed and long trunks. Stems
green to gray-green, erect. Ribs 8-10 with round edges and
wavy margins. Central spine one, grayish. Radial spines 8,

grayish, to 1 cm (0.4 in) long, radiating. Flowers open at
night into the following morning, narrow funnelform, white,
to 8 cm (3.1 in) long. Distribution: Chiapas, Mexico, and
possibly Guatemala. Stenocereus laevigatus is poorly known
and only a few plants are in cultivation.

Stenocereus martinezii (J. G. Ortega) Buxbaum 1961
PITAHAYO, PITAYO

Lemaireocereus martinezii J. G. Ortega 1929, Rathbunia martinezii
(J. G.Ortega) P. V. Heath 1992

Plants treelike, columnar, much branched, to 1 m (3.3 ft)
long, 3-5 m (9.8-16 ft) high, with well defined trunks. Stems
more or less cylindrical, 8-20 cm (3.1-7.9 in) in diameter.
Ribs 8-11, bearing prominent, dark reddish brown areoles.
Central spines 3, grayish to black, lowermost one slightly
curved, 2-5 cm (0.8-2 in) long, others usually less than 1 cm
(0.4 in) long. Radial spines 7-11, grayish, 2-12 mm (to 0.5
in) long. Flowers open at night but lasting into the following
day, whitish pink. Distribution: Sinaloa, Mexico. Stenocereus
martinezii is poorly known.

Stenocereus montanus (Britton & Rose) Buxbaum 1961
PITAYA COLORADA

Lemaireocereus montanus Britton & Rose 1920, Ritterocereus mon-
tanus (Britton & Rose) Backeberg 1951, Rathbunia montana (Britton
& Rose) P. V. Heath 1992

Plants treelike, 6-7 m (20-23 ft) high, candelabra-like with
several branches and well-defined trunks. Stems at first
spreading, becoming erect. Ribs 7-8, somewhat rounded,
without areolar notches, bearing prominent, darkly colored
areoles. Spines few, usually 6 or less, stout, light colored to

Stenocereus kerberi Stenocereus montanus Stenocereus pruinosus



grayish, to 3 cm (1.2 in) long, one longer than the others.
Flowers open during the day, white, 6-7 cm (2.4-2.8 in)
long, the perianth parts greatly reflexed. Distribution: north-
western Mexico in Sonora, Chihuahua, Sinaloa, Nayarit, Ja-
lisco, and Colima. Reproductive structures of Stenocereus
montanus are poorly known.

Stenocereus pruinosus (Otto) Buxbaum 1961
PITAYA, PITAYO, PITAYO DE OCTUBRE

Echinocactus pruinosus Otto 1837, Cactus pruinosus (Otto) Monville
1840, Cereus pruinosus (Otto) Otto 1846, Lemaireocereus pru-
inosus (Otto) Britton & Rose 1920, Ritterocereus pruinosus (Otto)
Backeberg 1951, Rathbunia pruinosa (Otto) P. V. Heath 1992

Plants treelike, sparesely to much branched, 4-5 m (13-16 ft)
high, usually with distinct trunks. Stems glaucous dark green,
8-12 cm (3.1-4.7 in) in diameter. Ribs 5-8, very high, widely
separated, with wavy margins. Central spines 1-4, grayish,
2-3 cm (0.8-1.2 in) long. Radial spines 5-8, grayish, radiat-
ing, 1-2 cm (0.4-0.8 in) long. Flowers open during the day
and night, funnelform, white, to 9 cm (3.5 in) long. Fruits
without persistent perianth parts. Distribution: Tamaulipas,
Veracruz, Puebla, Guerrero, Oaxaca, and Chiapas, Mexico.
Fruits of Stenocereus prumosus are harvested (Chapter 2,
under Cacti as Food).

Stenocereus queretaroensis (E A. c. Weber) Buxbaum 1961
PITAYO DE QUERETARO

Cereus queretamensis F. A. C. Weber 1891, Pachycereus queretamen-
sis (F. A. C. Weber) Britton & Rose 1909, Lemaireocereus quere-
tamensis (F. A. C. Weber) Safford 1908, Ritterocereus queretamen-
sis (F. A. C. Weber) Backeberg 1951, Rathbunia queretamensis
(F. A. C. Weber) P. V. Heath 1992

Plants treelike, candelabra-like, much branched, 5-6 m (16-
20 ft) high with distinct trunks. Stems greens, sometimes
reddish, to 15 cm (5.9 in) in diameter. Ribs 6-8, prominent,
somewhat rounded, obtuse, widely separated, without areo-
lar notches. Central spines 1-4, whitish to grayish, unequal,
lowermost longer, to 4 cm (1.6 in). Radial spines 5-9,
whitish, 1-2 cm (0.4-0.8 in) long. Flowers borne on the up-
permost sides of the stems, open during the day and night,
funnelform, scented, white, with bulging nectar chambers,
lacking spines and trichomes, 10-12 cm (3.9-4.7 in) long.
Distribution: Queretaro, Guanajuato, Jalisco, Colima, and
Michoacan, Mexico. Stenocereus queretaroensis is cultivated
for its fruits (Chapter 2, under Cacti as Food).

Stenocereus quevedonis (j. G. Ortega) Buxbaum 1961
PITIRE

Lemaireocereus quevedonis). G. Ortega 1928, Rathbunia quevedonis

(J. G.Ortega) P. V. Heath 1992

Stenocereus standleyi 647

Plants treelike with several erect branches, to 5 m (16 ft) high
with distinct trunks. Stems dark green, 1-4 m (3.3-13 ft)
long, 8-10 cm (3.1-3.9 in) in diameter. Ribs 7-10, trans-
versely furrowed, broadly obtuse, to 1.5 cm (0.6 in) high.
Central spines 1-7, whitish, one in the center to 4 cm (1.6
in) long, others 1.5-3 cm (0.6-1.2 in). Radial spines 7-13,
whitish, 1-1.5 cm (0.4-0.6 in) long. Flowers borne termi-
nally, open at night into the following day, white, to 6 cm (2.4
in) long. Distribution: Sinaloa, Mexico.

Stenocereus standleyi (]. G. Ortega) Buxbaum 1961
PITAYA MARISMENA

Lemaireocereus standleyi). G. Ortega 1927, Ritterocereus standleyi (J.

G. Ortega) Backeberg 1942, Rathbunia standleyi (J. G. Ortega) P. V.

Heath 1992

Plants usually sprawling, somewhat treelike, much branched,
2-4 m (6.6-13 ft) high but often lacking well denned trunks.

Stenocereus queretaroensis, photograph by Charles Glass
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Stems light green, to 8 cm (3.1 in) in diameter. Ribs variable
in number, usually 4, notched, broadly obtuse. Central spines
4-6, reddish, becoming gray with age, 2-2.5 cm (0.8-1 in)
long. Radial spines 10-16, becoming grayish with age, 1-1.5
cm (0.4-0.6 in) long. Flowers open at night, narrowly bell
shaped, white, 6-8 cm (2.4-3.1 in) long. Fruits reddish,
ovate, 3-4 cm (1.2-1.6 in) in diameter, with bulging areoles.
Distribution: Sinaloa and Guerrero, Mexico.

Stenocereus Stellatus (Pfeiffer) Riccobono 1909
PITAYO, XOCONOSTLE
Cereus stellatus Pfeiffer 1836, Lemaireocereus stellatus (Pfeiffer) Brit-

ton & Rose 1909, Rathbunia stellata (Pfeiffer) P. V. Heath 1992

Plants shrubby or treelike, branching near the base, 2-4 m
(6.6-13 ft) high with short trunks. Stems dark to bluish
green, erect, 7-10 cm (2.8-3.9 in) in diameter. Ribs 8-12, ob-
tuse, distinctly rounded, tuberculate, to 2 cm (0.8 in) high.
Central spines usually 3, one pointed downward, the others
upward, gray, longer than the radials, 2-6 cm (0.8-2.4 in)
long. Radial spines 7-9, short, gray with dark tips, radiating.
Flowers open at night, borne at the tips of the branches, tu-
bular to narrowly bell shaped, pale rose, 4.5-6 cm (1.8-2.4
in) long. Distribution: Morelos, Puebla, and Oaxaca, Mexico.
Stenocereus stellatus is cultivated for its fruits (Chapter 2,
under Cacti as Food).

Stenocereus thurberi (Engelmann) Buxbaum 1961

MEHUELE, ORGANO MARISMENA, ORGAN PIPE CACTUS, PITAYO DULCE

Cereus thurberi Engelmann 1854, Pilocereus thurberi (Engelmann)

Riimpler 1885, Lemaireocereus thurberi (Engelmann) Britton &

Rose 1920, Marshallocereus thurberi (Engelmann) Backeberg

1951, Rathbunia thurberi (Engelmann) P. V. Heath 1992

Cereus thurberivar. littoralis K. Brandegee 1904, Lemaireocereus lit-

toralis (K. Brandegee) H. E. Gates 1958, Marshallocereus thurberi

var. littoralis (K. Brandegee) Backeberg 1960, Stenocereus littoralis

(K. Brandegee) L. W. Lenz 1995, S. thurberi subsp. littoralis (K.

Brandegee) N. P.Taylor 1998

Plants large shrubs or treelike, with numerous columnar
branches, 1-8 m (3.3-26 ft) high, usually lacking trunks.
Stems erect, green, 5-20 cm (2-7.9 in) in diameter. Ribs
12-19, acute, to 2 cm (0.8 in) high. Central spines 1-3, gray-
ish to blackish, lowermost one 2-5 cm (0.8-2 in) long. Ra-
dial spines 7-9, grayish, to 1 cm (0.4 in) long. Flowers borne
on the upper portion of the stem, open at night but remain-
ing open the following day, funnelform, white, 4-8 cm (1.6-
3.1 in) long. Fruits red, edible. Distribution: Arizona, and
Sonora, Baja California, Baja California Sur, and Sinaloa,
Mexico.

Fruits of Stenocereus thurberi are harvested by the Seri,
the stems are used medicinally, woody ribs have been used as
a construction material, and boat caulking has been made
from the cortex of the stem (Chapter 2, under Cacti as Food,
Cacti as Medicine, and Other Uses of Cacti). Two subspecies
of S. thurberi are recognized. Subspecies thurberi is larger, to
8 m (26 ft) high with stems 15-20 cm (5.9-7.9 in) in diam-
eter; it occurs in Arizona, on the mainland of Mexico, and
on the upper peninsula of Baja California. Subspecies lit-
toralis is much smaller, usually less than 3 m (9.8 ft) high with
stems only 5-7 cm (2-2.8 in) in diameter; it occurs only at
the southern tip of Baja California Sur.

Stenocereus treleasei, photograph by Charles Glass

Stenocereus stellatus
Stenocereus thurberi subsp. thurberi, also
illustrated on page 20



Stenocereus treleasei (Britton & Rose) Backeberg 1960
TUNILLO
Lemaireocereus treleasei Britton & Rose 1909, Rathbunia treleasei

(Britton & Rose) P. V. Heath 1992

Plants columnar, forming shrubs or small trees with few or
no branches, 2-4 m (6.6-13 ft) high. Stems arising from the
ground, erect, dark to bluish green, to 22 cm (8.7 in) in di-
ameter. Ribs 15-20, obtuse, somewhat tuberculate. Central
spines 1-4, one longer than the others. Radial spines 10-13,
yellowish, short. Flowers borne near the stem tips and open
at night, tubular, rose colored, 4-5 cm (1.6-2 in) long. Fruits
red, to 5 cm (2 in) in diameter. Distribution: Oaxaca, Mexico.
Stenocereus treleasei is uncommon.

Stenocereus yunckeri (Standley) P. V. Heath 1996
Cereus yuncteri Standley 1940, Rathbunia yunckeri (Standley) P. V.

Heath 1992

Plants treelike, much branched, to 10 m (33 ft) high with dis-
tinct trunks to 35 cm (14 in) in diameter. Stems ascending or
erect, stout. Ribs 9, widely triangular, widely separated but
with sharp margins. Areoles small, dark brown, without felt,
8-15 mm (0.3-0.6 in) apart. Central spine one, gray, thin,
barely longer than the radials. Radial spines usually 6, gray,
3-15 mm (to 0.6 in) long. Flowers and fruits not known. Dis-
tribution: Guatemala and Honduras. Stenocereus yunckeri is
poorly known.

Stephanocereus
Stephanocereus (type, Cereus leucostele = S. leucostele) was
described by Alwin Berger in 1926. Curt Backeberg (1958-
1962,4:2549), Pierre Braun (1988), and others accepted it as
a genus with a single species. Earlier, however, Nathaniel
Britton and Joseph Rose (1919-1923, 2: 60) had noted that
another unusual cactus probably is related to C. leucostele, a
plant subsequently described as C. luetzelburgii by Friedrich
Vaupel. Nigel Taylor and Daniela Zappi (1989) later ob-
served the same similarity. Taylor suggested to the Interna-
tional Cactaceae Systematics Group that this latter species
be placed in a separate genus, Lagenopsis. Urs Eggli then ob-
served that juvenile features of C. luetzelburgii are much like
those of Stephanocereus leucostele. Consequently, the group
decided to include S. luetzelburgii in Stephanocereus as the
second of two species. Taylor and Eggli (1991), however, be-
lieve it distinct enough to merit placement its own sub-
genus.

The name Stephanocereus is derived from the Greek Steph-
anos, crown, thus crowned cereus, referring to the crownlike
cephalia on the stem tips. Stephanocereus appears most sim-

Stephanocereus leucostele 649

ilar to Pilosocereus but differs in having the single or rarely
branched stem completely covered by dense white hairs and
spines. The fertile zones are terminal cephalia, but vegeta-
tive growth commences again following the flowering sea-
son, thus creating ringlike structures. Sometimes the cepha-
lia remain more or less apical. Flowers are often borne in
clusters in the cephalia and are very large, white, and open at
night in summer. The large fruits are blue.

Stephanocereus A. Berger 1926
Coleocephalocereus subg. Lagenopsis Buxbaum 1972

Subfamily Cactoideae, tribe Cereeae. Plants unbranched or occa-
sionally sprouting basally, sometimes treelike, 1-5 m (3.3-16 ft) high.
Stems globose or ovoid at first, then elongate to columnar or bottle
shaped with thin necks. Ribs 12-20, low. Areoles with abundant white
wool obscuring the stem. Central spines 1-4, stout, white to golden,
3-4 cm (1.2-1.6 in) long. Radial spines 15-20, yellow to white,
0.5-1.5 cm (0.2-0.6 in) long. Cephalia apical or ringlike and alter-
nating with vegetative growth, with dense bristles, white wool, and
hairs. Flowers tubular to funnelform, white to sometimes slightly pink,
5-10 cm (2-3.9 in) long; pericarpels and floral tubes with a few scat-
tered small scales, areoles naked or with a small amount of white
wool; perianth parts short, spreading. Fruits ovoid to ellipsoidal, blue
to purplish green, naked, indehiscent; floral remains persistent, be-
coming black. Seeds large, ovoid to pearshaped, flat black, with tu-
bercles. Distribution: Bahia, Brazil.

Taylor and Eggli (1991) recognized two subgenera of Stephano-
cereus: Stephanocereus for S. leucostele, and Lagenopsis for S. luet-
zelburgii.

Stephanocereus leucostele (Gurke) A. Berger 1926
Cereus leucostele Gurke 1908, Cephalocereus leucostele (Gurke) Brit-

ton & Rose 1920, Pilocereus leucostele (Gurke) Werdermann 1933

Plants mostly single, columnar, seldom branched, 2-5 m
(6.6—16 ft) high. Stems with unequal segments, bluish green,
4-8 cm (1.6-3.1 in) in diameter. Ribs 13-18. Central spines
1-2, stiff, white to golden yellow, 3-4 cm (1.2-1.6 in) long.

Stephanocereus leucostele, photograph by Urs Eggli
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Radial spines as many as 20, white, 0.5-1.5 cm (0.2-0.6 in)
long. Cephalia ringlike, alternating with vegetative growth,
densely woolly and hairy. Flowers sometimes borne from
older cephalia as well as terminal ones, tubular to bell shaped,
white, 6-7 cm (2.4-2.8 in) long. Fruits oblong, green, be-
coming blue, to 5 cm (2 in) long. Distribution: southern
Bahia, Brazil.

Stephanocereus luetzelburgii (Vaupel) N. P. Taylor & Eggli
1991

BOTTLE CACTUS

Cereus luetzelburgii Vaupel 1923-1924, Pilocereus luetzelburgii (Vau-

pel) Werdermann 1933, Cephalocereus luetzelburgii (Vaupel) Borg

1951, Pilosocereus luetzelburgii (Vaupel) Byles & G. D. Rowley 1957,

Pseudopilocereus luetzelburgii (Vaupel) Buxbaum 1968, Coleo-

cephalocereus luetzelburgii (Vaupel) Buxbaum 1972

Plants erect, usually unbranched, 1-1.5 m (3.3-4.9 ft) high.
Stems dark green, globose, becoming elongate ovoid, later
bottle shaped and forming necks 60-80 cm (24-31 in) long.
Ribs 13-16. Central spines 4-5, stout, yellow, becoming gray,
to 3 cm (1.2 in) long. Radial spines 15-18, needle-like, yellow
to gray, to 1.5 cm (0.6 in) long. Cephalia apical, with dense
wool. Flowers borne in clusters just below the stem tips, bell
shaped to funnelform, white to slightly pink, to 2.6 cm (1 in)
long and 1.5 cm (0.6 in) in diameter. Fruits depressed glo-
bose, green, becoming blue, 2.5-3.5 cm (1-1.4 in) in diame-
ter. Distribution: Bahia, Brazil.

Stetson/a
I always enjoy walking past a large specimen of Stetsonia that
grows along a path at the Desert Botanical Garden, and it is a
special treat when it flowers. Another plant on the grounds
even has a crested stem. Stetsonia occurs in high arid regions
and has been known to botanists and hobbyists for many
years. The single species was originally described in 1850 by
Prince Salm-Dyck as Cereus coryne, but Nathaniel Britton and
Joseph Rose described the genus Stetsonia in 1920, honoring
Francis Lynde Stetson of New York, a lawyer and gardening
enthusiast, believing the species sufficiently distinct from
other cereoid cacti. Stetsonia flowers at night in summer.

Stetsonia Britton & Rose 1920
Subfamily Cactoideae, tribe Browningieae.

Stetsonia coryne (Salm-Dyck) Britton & Rose 1920

CARDON, TOOTHPICK CACTUS, TUNA

Cereus coryne Salm-Dyck 1850

Cereus chacoanus Vaupel 1916

Plants massive, arboreal, 5-8 m (16-26 ft) high, with thick
trunks producing many erect or somewhat arching branches.
Stems blue-green, ribbed, 9-10 cm (3.5-3.9 in) in diameter,
usually unsegmented. Ribs 8-9. Spines yellow, becoming
black, stiff, heavy, straight. Central spine one, to 5 cm (2 in)
long. Radial spines 7-9, spreading, to 3 cm (1.2 in) long.
Flowers open at night, often remaining open the following
day, funnelform, white, to 15 cm (5.9 in) long; pericarpels
with numerous broad, imbricate scales; floral tubes long,
with scattered scales. Fruits ovoid, green to reddish, covered
with scales, perianth parts falling away. Distribution: high,
arid regions of northwestern Argentina and neighboring Bo-
livia and Paraguay. Fruits of Stetsonia coryne are eaten, and
the cactus is reported to be grown as a living fence (Chapter
2, under Cacti as Food, and Other Uses of Cacti).

Stetsonia coryne

Strombocactus
Strombocactus has fascinated botanists and hobbyists, not
only because of its distinct habitat, high up on steep, lime-
stone cliffs, but also because of its interesting characteristics.
The plant first came into the possession of Augustin Pyra-
mus de Candolle, who described it in 1828 as Mammillaria
disciformis, noting only that it came from Mexico. No type
specimen has been located but when Nathaniel Britton and
Joseph Rose (1919-1923, 3: 106-107) described the genus
Strombocactus for the single species, they gave the type lo-
cality as Mineral del Monte, Hidalgo, Mexico. It is known
that Rose collected material of the plant in the state of
Queretaro in 1905. The name Strombocactus is derived from
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the Greek strombos, spiral shell shaped or top shaped, refer-
ring to the general shape of the plant.

Franz Buxbaum (1950) studied the morphology of Strom-
bocactus and Aztekium, concluding the two genera are closely
related. However, Sue Skillman and I published a compara-
tive study of Strombocactus and Aztekium (Anderson and
Skillman 1984), concluding they should remain distinct. The
single species of Strombocactus flowers in summer.

Strombocactus Britton & Rose 1922

Subfamily Cactoideae, tribe Cacteae.

Strombocactus disciformis (A. P. de Candolle) Britton &
Rose 1922

TOP CACTUS

Mammillaria disciformis A. P. de Candolle 1828, Echinocactus disci-
formis (A. P. de Candolle) K. Schumann 1894, Ariocarpus disci-
formis (A. P. de Candolle) W. T. Marshall 1946

Echinocactus turbiniformis Pfeiffer 1838

Strombocactus disciformis subsp. espemnzaeG\ass & S. Arias 1996

Strombocactus jarmilae Halda "1996," i.e., 1997, S. disciformis subsp.
jarmilae (Halda) Halda 1998, Ariocarpus disciformis subsp. jarmilae
(Halda) Halda 1998

Strombocactus pulchemmus Halda "1996," i.e., 1997, Ariocarpus pul-

chemmus (Halda) Halda 1998

Plants small, geophytic, solitary or occasionally many-
stemmed. Stems flattened to semiglobose, often with de-
pressed woolly centers, 2-12 cm (0.8-4.7 in) high, 2.5-9 cm
(1-3.5 in) in diameter. Ribs absent. Tubercles imbricate,
somewhat horny, flattened above and keeled below, gray-
green, 5-7 mm (0.2-0.3 in) long, 6-12 mm (0.2-0.5 in)
wide, 3-7 mm (to 0.3 in) high. Areoles borne at the tips of
the tubercles. Spines 1-4, ephemeral, usually erect, dark gray
at the tip but grayish white basally. Flowers arising from the
center of the plant, funnelform, cream or magenta, 2-3.2 cm
(0.8-1.3 in) in diameter; pericarpels with small scales that
grade into sepal-like perianth parts. Fruits magenta, semi-
fleshy at maturity, dehiscent, scaly, elongate; perianth parts
persistent. Seeds distinctive, brownish, somewhat pear
shaped, with large white strophioles, the hilum hidden by
the strophiole, 0.3-0.7 mm long, 0.2-0.4 mm in diameter.

Distribution: nearly vertical, flaky limestone cliffs at eleva-
tions of 1000-1600 m (3300-5300 ft) in Queretaro, Hidalgo,
and Guanajuato, Mexico.

Strombocactus disciformis is listed in Appendix I of CITES.
It is sometimes mistakenly called peyote or peyotillo. Two
subspecies of S. disciformis are recognized. Subspecies disci-
formis is 3-9 cm (1.2-3.5 in) in diameter, has 1-4 spines, and
cream-colored flowers; it is surprisingly common, occurring
in large quantities at several localities in Queretaro and ad-
jacent Hidalgo, and in the canyon country near the border of
Queretaro and Hidalgo, and around the Zimapan Dam.
Charles Glass and Salvador Arias (1996) described subspe-
cies esperanzae, esperanza meaning hope in Spanish, chosen
in part to honor Senora Esperanza Benavides de Velasquez of
Xichu but also to express the hope that the cactus would be
protected in its habitat from extermination by collectors act-
ing illegally. Indeed, shortly thereafter it was described as a
species, S. pulcherrimus, based on material illegally removed
from Mexico. Subspecies esperanzae is 2.5-3.5 cm (1-1.4 in)
in diameter, occasionally 4.5 cm (1.8 in), has only one spine,
and magenta flowers; it occurs in Guanajuato, known from
only a few small populations, each with only a few plants.
Even though many of the plants grow in virtually inaccessi-
ble locations, it is severely threatened by illegal collection.

Strombocactus
disciformis subsp.
disciformis
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Tacinga
Nathaniel Britton and Joseph Rose described Tacinga (type,
T. funalis) in 1919. The origin of the name is a bit unusual: it
is an anagram of catinga, also spelled caatinga, the Brazilian
name for the thorn bush vegetation in Bahia, from which T.
funalis comes. Research by Pierre Braun and Eddie Esteves
Pereira (1989-1995), Steven Dickie and Robert Wallace
(2001), and Wolfgang Stuppy (2001) has shown that the spe-
cies of the Opuntia inamoena complex, also Brazilian, be-
long in Tacinga. Stuppy and Taylor (2001) have revised the
genus, and their conclusions are followed here. Tacinga com-
prises six species, and one naturally occurring hybrid is also
included in the treatment here.

Like other opuntioids, Tacinga has glochids, which are
easily shed. Its flowers, fruits, and seeds are also similar to
those of other members of the subfamily Opuntioideae. The
species flower at night or during the day in summer. Tacinga
is rare in cultivation.

Tacinga Britton & Rose 1919
Subfamily Opuntioideae. Plants shrubby, often weak climbers with

few branches or creeping, with numerous segmented stems, without
dimorphic branches. Stems round in cross section and cane-like,
sometimes slightly compressed, or round, obovate, or elliptical in out-
line and somewhat flattened, unsegmented or segmented, green, suc-
culent, becoming woody with age. Leaves small, very reduced, slender
and cylindrical, round in cross section. Areoles black, producing eas-
ily shed glochids. Spines 2-3 or none, soon deciduous, 2-3 mm long.
Flowers borne around stem tips, nearly terminal, open at night and
day, pale yellow, tinged with green to violet to brown; floral tubes hol-
low, thick, stemlike, persistent, bearing tiny scales and areoles with
glochids; perianth parts reflexed; stamens and style greatly exserted
in a tight bundle from the perianth; long curly hairs forming a ring be-
tween stamens and perianth; pollen 12-porate, with extremely fine
small spines and perforations. Fruits solitary, fleshy, oblong, green,
white, brownish, or reddish, with a deep umbilicus; floral remains de-
ciduous. Seeds subglobose, 3-4 mm long, whitrsh, globose to pear
shaped, slightly compressed laterally; funicular envelope densely cov-
ered with trichomes; funicular girdle well developed but only slightly
protruding. Distribution: caatinga vegetation of eastern and north-
eastern Brazil.

Tacinga braunii Esteves 1989

Plants sprawling with few branches, to 1.5 m (59 in) high.
Stems gray-green to reddish green, somewhat compressed
laterally, jointed, glabrous, to 30 cm (12 in) long and 3.5 cm
(1.4 in) wide. Areoles pale brown, with minute white glo-
chids. Spines absent. Flowers pale greenish white, 8-10 cm

(3.1-3.9 in) long. Fruits not known. Distribution: north-
eastern Minas Gerais, Brazil.

Tacinga funalis Britton & Rose 1919
Tacinga atropurpurea Werdermann 1935, T. funalis subsp. atropur-

purea (Werdermann) P. J. Braun & Esteves 1995

Tacinga zehntneri Backeberg & Voll 1935

Plants shrubby, erect at first, later sprawling over associated
vegetation, 1-12 m (3.3-39 ft) long, sparsely branching.
Stems round in cross section, bright green, light hairs abun-
dant, not distinctly jointed, 1-2 cm (0.4-0.8 in) in diame-
ter. Leaves to 5 mm long, early deciduous. Areoles brown,
bearing white glochids. Spines absent. Flowers pale green to
purplish, perianth parts strongly reflexed, 7-9 cm (2.8-3.5
in) long. Fruits not known. Distribution: Bahia, Brazil.

Tacinga inamoena (K. Schumann) W. Stuppy &N. P. Taylor
2001

Opuntia inamoena K. Schumann 1890

Plants shrubby, creeping, much branched, to 50 cm (20 in)
high and 3.5 m (11.5 ft) wide. Stem segments light green to
gray-green, round to obovate, with slight protuberances on
the surface, flattened, to 16 cm (6.3 in) long, to 9 cm (3.5 in)
wide, to 3.5 cm (1.4 in) thick. Areoles small, gray to yellow,
Glochids minute. Spines usually none, sometimes 1-2, gray-
ish white. Flowers open during the day, red or orange, open-
ing widely, to 5.5 cm (2.2 in) long and 4 cm (1.6 in) in diam-
eter. Fruits globose, dark brown, becoming yellow, to 4.1 cm
(1.6 in) in diameter, with a few glochids. Distribution: widely
distributed in eastern and northeastern Brazil.

Tacinga palmadora (Britton & Rose) W. Stuppy & N. P. Taylor
2001

Opuntia palmadora Britton & Rose 1919

Opuntia catingicola Werdermann 1934,0. palmadora subsp. catingi-

cola (Werdermann) P. J. Braun & Esteves 1995

Plants erect, dense or open, shrubby, much branched, often
low but sometimes 3-5 m (9.8-16 ft) high. Trunks often
present, very spiny, to 9 cm (3.5 in) in diameter. Stem seg-
ments narrow, thin, 10-15 cm (3.9-5.9 in) long, 3-8 cm
(1.2-3.1 in) wide. Areoles white. Glochids brown. Spines 1—
4, sometimes 6, yellow, becoming whitish with age, to 3 cm
(1.2 in) long. Flowers open during the day, brick red, with
perianth parts erect. Fruits small. Distribution: Bahia, Brazil.
Tacinga palmadora is possibly a hybrid.

Tacinga Xquipa (F. A. C. Weber) W. Stuppy & N. P. Taylor 2001
Opuntia quipa F. A. C. Weber 1898



Tacinga xquipa is a naturally occurring hybrid, T. inamoena
x T. palmadom. Distribution: Pernambuco, Brazil.

Tacinga saxatitts (F. Ritter) W, Stuppy & N. P. Taylor 2001
Platyopuntia saxatilis F. Ritter 1979, Opuntia saxatilis (F. Ritter) P. J.

Braun & Esteves 1991
Opuntia estevesii P. J. Braun 1990, Tacinga saxatilis subsp. estevesii

(P. J. Braun) W. Stuppy & N. P. Taylor 2001
Opuntia saxatilis var. occibahiensis P. J. Braun & Esteves 1991
Opuntia saxatilis var. pomosa P. J. Braun & Esteves 1991
Opuntia saxatilis var. minutispina P. J. Braun & Esteves 1995

Plants low, shrubby to creeping with numerous branches and
segments. Stem segments gray to blue-green, with lance-
shaped tips, somewhat flattened apically, often with protu-
berances bearing areoles in their sunken centers, 10-21 cm
(3.9-8.3 in) long, 5-9.5 cm (2-3.7 in) wide, 1.4-2.2 cm (0.6-
0.9 in) thick. Areoles with whitish wool and hairs. Spines 0-5,
brown to gray, often whitish with black tips, needle-like,
straight or slightly curved, twisted, not sharp, slightly flexible
to bristle-like, 0.5-1.4 cm (0.2-0.6 in) long, often with addi-
tional bristles. Flowers sometimes borne in clusters, open
during the day, golden yellow to dark yellow to brilliant
orange, to 3 cm (1.2 in) long and in diameter. Fruits barrel
shaped to globose, greenish yellow to greenish red or brown,
2.2-2.5 cm (0.9-1 in) long, 2-2.2 cm (0.8-0.9 in) in diameter,
with few spines. Distribution: Minas Gerais and Bahia, Brazil.

Tacinga saxatilis 653

Two subspecies of Tacinga saxatilis are recognized. Sub-
species saxatilis tends to be shrubby, to 55 cm (22 in) high,
and has 0-3 spines and golden yellow flowers; it occurs in
northern Minas Gerais. Subspecies estevesii is shrubby or
creeping, has 1-5 spines, and brilliant orange to dark yellow
flowers often borne in clusters; it occurs in southern to
southwestern Bahia.

Tacinga braunii, photograph by Urs Eggli Tacinga funalis

Tacinga inamoena, photograph by Urs Eggli Tacinga palmadora, photograph by Urs Eggli
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Tacinga werneri (Eggli) w. stuppy & N. P. Taylor 2001
Opuntia werneri Eggli 1992

Plants shrubby, much branched basally, branches erect,
50-90 cm (20-35 in) high. Stem segments elongate ellipsoi-
dal to broadly ellipsoidal, dark green, with slightly raised pro-
tuberances bearing the areoles, 10—20 cm (3.9-7.9 in) long,
4-8 cm (1.6-3.1 in) wide, 0.5-2 cm (0.2-0.8 in) thick. Glo-
chids dirty white. Spines 3-5, spreading, ashy gray with yel-
lowish or brownish tips, 1.5-6.3 cm (0.6-2.5 in) long. Flow-
ers erect, bright red, not opening widely, 3.5-5 cm (1.4-2 in)
long-Fruits elongate ovoid, greenish white to white, 4-5.5
cm (1.6-2.2 in) long, 2.5-3.5 cm (1-1.4 in) in diameter. Dis-
tribution: eastern Bahia and northeastern Minas Gerais,
Brazil.

Tephrocactus
Tephrocactus is one of several genera that have been pulled
from the large, polyphyletic genus Opuntia, the decision to do
so based on studies by Roberto Kiesling (1984), Steven Dickie
and Robert Wallace (2001), Wallace and Dickie (2001), James
Iliff (2001), and Wolfgang Stuppy (2001). Charles Lemaire
described Tephrocactus (type, O. diademata - T, articulatus)
in 1868, the name derived from the Greek tephra, ashes, re-
ferring to the dull, ash-colored stems of some species.

Tephrocactus is characterized by having distinctive
branching, with shoots standing in vertical rows, and un-
usual areoles with encrypted glochids. Fruits are dry, dehis-
cent, and have glochids. The seed structure of Tephrocactus is
unique with the funicular envelope strikingly different from
all other members of subfamily Opuntioideae (Stuppy
2001). Tephrocactus comprises six species, many of the spe-
cies formerly included in the genus now placed in Cumulo-
puntia.

Tephrocactus Lemaire 1868
Subfamily Opuntioideae. Plants small, shrubby with terminal or

subterminal branching, making the shoots stand in vertical rows.
Roots fibrous. Stem joints cylindrical or obovate, distinctly segmented.
Leaves small, cylindrical, early deciduous. Areoles sunken into glo-
bose or pear-shaped cavities with small openings, with hairs, glo-
chids, and spines. Spines present with theirepidermal cells detaching
distally. Flowers borne apically, white, pinkish white, yellow, or red.
Fruits dry, dehiscent, with glochids, pulp absent. Seeds highly spe-
cialized, yellowish white to brown, variable in size, 2.5-9.5 mm (to 0.4
in) long, laterally compressed, with glabrous funicular envelopes and
strongly protruding funicular girdles composed of thin-walled cells.
Distribution: Chubutto Salta, Argentina.

Tephrocactus alexanderi (Britton & Rose) Backeberg 1953
B O L A D E I N D I O
Opuntia alexanderi Britton & Rose 1923
Opuntia bruchii Spegazzini 1925, Tephrocactus bruchii (Spegazzini)

Spegazzini 1926
Opuntia haiophila Spegazzini 1925, Tephrocactus halophilus

(Spegazzini) Backeberg 1935
Opuntia riojana Hosseus ex Backeberg & F. M. Knuth 1935, Tephrocac-

tus riojanus (Hosseus ex Backeberg & F. M. Knuth) Backeberg 1936
Tephrocactus micmsphaericus Backeberg 1966

Plants small, erect with some branching. Stem segments glo-
bose to somewhat elongate, tuberculate, 2.5-5 cm (1-2 in)
long. Areoles small, 30-60 or more per segment and extend-
ing to base, most with spines. Spines as many as 15, straight,
a few stout and erect, others thinner, spreading, dark colored,
interlocking. Flowers large, white to rose; pericarpels bristly
above. Fruits dry, thin walled, with fine bristles to 1 cm (0.4
in) on rims. Distribution: La Rioja and Salta, Argentina.

Tephrocactus aoracatlthus (Lemaire) Lemaire 1868
Opuntia aoracantha Lemaire 1856
Cereus ovatus Loudon 1830; Tephrocactus ovatus (Loudon) F. Ritter

1980, not(Pfeiffer) Backeberg 1935 (see Maihueniopsis ovata)
Opuntia pediophila A. Castellanos 1950, Tephrocactus pediophilus

(A. Castellanos) F. Ritter 1980, T. aoracanthus var. pediophilus (A.
Castellanos) J. G. Lambert 1998

Tephrocactus hossei Krainz & R. Graser 1951, Opuntia hossei (Krainz &
R. Graser) G. D. Rowley 1958

Plants erect, somewhat fragile, with some branching, to 30
cm (12 in) high. Stem segments ellipsoidal to ovoid, promi-
nently tuberculate, to 8 cm (3.1 in) long. Tubercles sharply
defined, in definite spirals. Areoles small, as many as 60 per
segment, extending to the base, upper ones with spines.
Spines 7-8, stout, unequal, erect, spreading, reddish brown
to black, round in cross section, to 15 cm (5.9 in) or more

Tephrocactus alexanderi, photograph by Urs Eggli



long. Flowers large, white to slightly rose; pericarpels some-
times with spines to 1.5 cm (0.6 in) long on rims. Fruits dry,
dehiscing irregularly, sometimes with persistent spines. Dis-
tribution: La Rioja, San Juan, Cordoba, and northern Men-
doza, Argentina.

Tephrocactus articulatus (Pfeiffer) Backeberg 1953
PAPER-SPINEDCHOLLA
Cereus articulatus Pfeiffer 1837, Opuntia articulata (Pfeiffer) D. R. Hunt

1987

Opuntia andicola Pfeiffer 1837, Tephrocactus andicolus (Pfeiffer)

Lemaire 1868

Opuntia diademata Lemaire 1838, Tephrocactus diadematus

(Lemaire) Lemaire 1868

Opuntia turpinii Lemaire 1838, Tephrocactus turpinii (Lemaire)

Lemaire 1868

Opuntia papyracantha hort. ex K. Schumann 1898

Opuntiaglomerata in the sense of Britton & Rose 1919, not Haworth

1830 (see Maihueniopsis glomerata); Tephtocactus glomeratus

(Haworth) Spegazzini 1926

Opuntia strobiliformis A. Berger 1929, Tephrocactus stmbiliformis
(A. Berger) Fric 1933

Plants erect, loosely branching, sometimes like a string of
beads, fragile. Stem segments subglobose to short cylindrical,
prominently tuberculate, to 10 cm (3.9 in) or more long. Tu-
bercles in distinct spirals. Areoles 3-40 or more, extending to

Tephrocactus molinensis 655

the base, all or those on the upper half with spines, sometimes
spineless. Glochids deeply encrypted, especially on lower are-
oles, red to purplish black. Spines 1-4, or absent, flattened,
flexible, to 10 cm (3.9 in) long and 4 mm wide or more. Flow-
ers white to pinkish, to 4.5 cm (1.8 in) long; pericarpels cov-
ered with areoles, spineless. Fruits barrel shaped to obconi-
cal, dry, thin walled. Distribution: Mendoza north to Salta and
east to San Luis, Cordoba, and Santiago del Estero, Argentina.

Tephrocactus geometricus (A. Castellanos) Backeberg 1935
Opuntia geometrica A. Castellanos 1934

Plants low growing, loosely branching, to 15 cm (5.9 in)
high. Stem segments spherical, light green, tuberculate, later
corky, to 3.5 cm (1.4 in) long and in diameter. Areoles brown-
ish, lower ones spineless. Spines 3-5, awl shaped, curving,
black to white, 0.5-1 cm (0.2-0.4 in) long. Flowers white, to
3 cm (1.2 in) long. Fruits depressed globose, dry, 1.5-2.2 cm
(0.6-0.9 in) long and in diameter. Distribution: Angostura
de Guanchin and Tinogasta, Catamarca, Argentina.

Tephrocactus molinensis (Spegazzini) Backeberg 1953
Opuntia molinensis Spegazzini 1923, Maihueniopsis molinensis

(Spegazzini) F. Ritter 1980

Plants forming small clumps, often partly buried. Stem seg-
ments globose to short ovoid, brownish, tuberculate, fragile,

Tephrocactus articulatus, photograph by Urs Eggli

Tephmcactus aoracanthus, photograph by Graham Charles
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2.5-4 cm (1—1.6 in) long. Tubercles present but not sharply
delimited. Areoles 20-25, extending to base, relatively large.
Glochids in distinct rings, reddish or grayish, not easily de-
tached. Spines absent. Flowers pinkish white with darker
midribs, to 3 cm (1.2 in) long; pericarpels with woolly are-
oles. Fruits dry, thin walled. Distribution: Salta, Argentina, in
sandy soils.

Tephrocactus weberi (Spegazzini) Backeberg 1935
Opuntia weberi Spegazzini 1905
?0puntia aulacothele F. A. C. Weber 1904
Tephrocactus setiger Backeberg 1935, Opuntia setigera (Backeberg)

W.T.Marshall 1945

Plants shrubby, erect, branching both basally and above, to
20 cm (7.9 in) high. Stem segments cylindrical, 3-10 cm
(1.2-3.9 in) long, with closely set tubercles. Tubercles dis-
tinct in outline but not prominent. Areoles small. Glochids
pale red, scarce. Spines 5-10, sometimes fewer, needle-like,

Tephrocactus molinensis

Tephrocactus weberi, photograph by Urs Eggli

3-5 cm (1.2-2 in) long, sometimes flexible, yellow to red-
dish, upper ones erect, lower ones thinner and lying next to
the surface. Flowers yellow to orange-yellow, to 3 cm (1.2 in)
long; pericarpels tuberculate, bristly, short. Fruits depressed,
tuberculate, dry, thin walled, bristly. Distribution: Salta, west-
ern Tucuman, and La Rioja, Argentina.

The/ocactus
Nathaniel Britton and Joseph Rose (1919-1923) described a
number of genera as new in The Cactaceae. In the case of
Thelocactus (type, Echinocactus hexaedrophorus = T. hexae-
drophorus) they simply raised to the rank of genus a name
used for a subgenus of Echinocactusby Karl Schumann (1897—
1898), who had included 22 species in the group. Britton and
Rose reduced the number of species in the genus Thelocactus
to 12, including only 6 of Schumann's species. The name
Thelocactus is derived from the Greek thele, nipple, thus nip-
ple cactus. Definitive studies of Thelocactus have been pub-
lished by Mark Ralston and me (Anderson and Ralston
1978), Anderson (1987), and John Pilbeam (1996).

The 12 species of Thelocactus have stems that may be sin-
gle or in clusters, globose to cylindrical, usually with distinct
tubercles. The areoles sometimes have partially developed
grooves, but the flowers are borne at the tips of the tubercles
and are open during the day in spring and summer. Fruits
dehisce by basal pores.

Thelocactus (K. Schumann) Britton & Rose 1922
Echinocactus subg. Thelocactus K. Schumann 1898
Hamatocactus Britton & Rose 1922
Torreyocactus Doweld 1998

Subfamily Cactoideae, tribe Cacteae. Plants single or clustering.
Stems globose to columnar, 3-25 cm (1.2-9.8 in) high, 2-20 cm
(0.8-7.9 in) in diameter. Ribs 7-20, distinct or indistinct, vertical or
spiraling. Tubercles usually present, rounded to conical and nipple-
like. Areoles round to elongate, sometimes with partially developed
grooves, borne on the tips of the tubercles, sometimes with extrafloral
nectaries. Spines extremely variable, tending to be persistent. Cen-
tral spines 0-5, usually present, mostly erect, straight except hooked
in one species, 5-60 mm (0.2-2.4 in) long. Radial spines 0-25, usu-
ally radiating, straight, 3-36 mm (to 2.4 in) long. Flowers borne atthe
tips of young tubercles, open duringthe day, variable in color, funnel-
form, 2-8 cm (0.8-3.1 in) in diameter; pericarpels scaly. Fruits green
to bright red, mostly dry at maturity, dehiscing by basal pores except
in Thelocactus setispinus, scaly, round to somewhat elongate; peri-
anth parts persistent. Seeds black, pear shaped, warty (verrucose)
or with polygonal ridges (tessellate), 1-2.3 mm long, 0.5-1.7 mm in
diameter. Distribution: mostly on limestone soils of the Chihuahuan
Desert, dry scrub land, succulent shrub forest, thorn scrub, desert
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grassland, and savanna in Texas and throughout northern and cen-
tral Mexico from sea level to more than 2200 m (7200 ft).

Thelocactus bicolor (Galeotti ex Pfeiffer) Britton & Rose 1922

GLORY OF TEXAS, STRAW SPINE CACTUS, TEXAS PRIDE

Echinocactus bicolor Galeotti ex Pfeiffer 1848, Hamatocactus bicolor

(Galeotti ex Pfeiffer) I. M. Johnston 1924, Femcactus bicolor (Gale-

otti ex Pfeiffer) N. P. Taylor 1979

Echinocactus bicolor [var.] pottsii Salm-Dyck 1850, Thelocactuspotts/7

(Salm-Dyck) Britton & Rose 1923, T. bicolorvar. potts/7 (Salm-Dyck)

Backeberg 1962

Echinocactus rhodophthalmus W. J. Hooker 1850

Echinocactus bolaensis Runge 1889, Thelocactus bicolorvar. bolaen-

sis (Runge) A. Berger 1929, Femcactus bicolorvar. bolaensis

(Runge) N.P.Taylor 1979

Echinocactus bicolorvar. tricolor K. Schumann 1898, Thelocactus bi-

colorvar. tricolor(K. Schumann) F. M. Knuth 1935

Echinocactus schottii (Engelmann) Small 1903, E. bicolorvar. schottii

Engelmann 1856, Thelocactus bicolorvar. schottii (Engelmann)

Krainz 1961, T. schottii (Engelmann) Kladiwa & Fittkau 1975

Echinocactus wagnerianus A. Berger 1929, Thelocactus wagnerianus

A. Berger 1929,7. bicolorvar. wagnerianus (A. Berger) Krainz 1961

Thelocactus flavidispinus Backeberg 1941, Femcactus bicolorvar. fla-

vidispinus (Backeberg) N. P.Taylor 1979,7. bicolor subsp.flavi-

dispinus (Backeberg) N. P.Taylor 1998

Thelocactus schwarzii Backeberg 1950, Femcactus bicolorvar.

schwarzii (Backeberg) N. P.Taylor 1979,7. bicolorvar. schwarzii

(Backeberg) E. F. Anderson 1987,T. bicolor subsp. schwarzii

(Backeberg) N. P.Taylor 1998

Thelocactus bicolorvar. texensis Backeberg 1962, not validly published

Thelocactus bicolorvar. commodus Haas 1988

Plants usually single but sometimes clustering. Stems glo-
bose to elongate, green to yellow-green, 1.5-38 cm (0.6-15
in) high, 2-18 cm (0.8-7.1 in) in diameter. Ribs 8-13, usu-
ally vertical. Tubercles 6-12 mm (0.2-0.5 in) long, 5-30 mm
(0.2-1.2 in) wide, 3-18 mm (to 0.7 in) high. Areoles often
with furrows, 6-10 mm (0.2-0.4 in) apart, with extrafloral
nectaries. Central spines 0-5, variable in color from yellow-
ish white to reddish purple, spreading or erect, straight, 14-
33 mm (0.6-1.3 in) long. Radial spines 8-17, yellowish white
to reddish purple, spreading radially or erect, straight or
curved, needle-like to flattened, 10-27 mm (0.4-1.1 in)
long, sometimes as long as 45 mm (1.8 in). Flowers light ma-
genta above, sometimes fading to white and then always very
dark below, 3.5-6.2 cm (1.4-2.5 in) long, 4-8 cm (1.6-3.1
in) in diameter. Fruits yellowish brown or greenish brown,
dry at maturity, 7-17 mm (0.3-0.7 in) long, 6-12 mm (0.2-
0.5 in) in diameter, dehiscing by basal pores. Seeds 1.1-1.5
mm in diameter, warty. Distribution: the most widespread
species of the genus, occurring in Texas and throughout
northern Mexico mostly in the Chihuahuan Desert and Ta-

maulipan thorn shrub vegetation, from sea level to 2000 m
(6600ft).

Three subspecies of Thelocactus bicolor are recognized. By
far the most widespread is subspecies bicolor, which has ex-
tremely variable spination, 1-4 central spines, 8-15 radials,
and usually bicolored flowers; it occurs widely throughout
much of the Chihuahuan Desert of Texas and Mexico and in
the Tamaulipan thorn shrub vegetation along the Rio Grande.
Subspecies flavidispinus has spines densely covering the en-
tire plant, usually 3 central spines, 12-17 radials, and usually
bicolored flowers; it is restricted to Caballos novaculite out-
crops in modified Chihuahuan Desert vegetation in Texas
and, possibly, neighboring Mexico. Subspecies schwarzii usu-
ally has no central spines, 13-14 radials, and tricolored flow-
ers; it is restricted to Tamaulipan thorn shrub vegetation in
Tamaulipas east of the Sierra Madre Oriental.

Thelocactus conothelos (Regel & Klein) Backeberg and F. M.
Knuth 1935

Echinocactus conothelos Regel & Klein 1860, Gymnocactus conothe-

los (Regel & Klein) Backeberg 1961,Torreyocactius conothelos

(Regel & Klein) Doweld 1998

?Echinocactus smithii Muehlenpfordt 1846, ?Thelocactus smithii

(Muehlenpfordt) Borg 1937, ?Neolloydia smithii (Muehlenpfordt)

Kladiwa & Fittkau 1971, ?Pediocactus smithii (Muehlenpfordt)

Halda 1998; Zimmerman (1991) believed that E. smithii most

closely represented 7. conothelos

Echinocactus saussieri F. A. C. Weber 1896, Thelocactus saussieri

(F. A. C. Weber) A. Berger 1929, Gymnocactus saussieri (F. A. C.

Weber) Backeberg 1951

Thelocactus conothelosvar. argenteus Glass & R. Foster 19727, cono-

thelos subsp. argenteus (Glass & R. Foster) Glass 1998, Torreyo-

cactus conothelos var. argenteus (Glass & R. Foster) Doweld 1998

Thelocactus
bicolor subsp.
bicolor
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Thelocactus conothelos var. aurantiacus Glass & R. Foster 1972, T.
conothelos subsp. aurantiacus (Glass & R. Foster) Glass 1998,
Torreyocactus conothelos var. aurantiacus (Glass & R. Foster) Dow-
eld 1998

?Thelocactus panarottoanus Halda 1998

Plants usually single but occasionally clustering. Stems glo-
bose to somewhat cylindrical, green to yellowish green, 6-12
cm (2.4—4.7 in) high, sometimes as much as 45 cm (18 in),
7-17 cm (2.8-6.7 in) in diameter. Ribs indistinct and usually
spiraling. Tubercles delta shaped to elliptical, 8-24 mm (0.3-
0.9 in) long, 4-18 mm (to 0.7 in) broad. Areoles with short
furrows, usually without extrafloral nectaries, typically 1-3
cm (0.4-1.2 in) apart. Central spines 1-4, usually red to red-
dish white, becoming gray with age and often shedding, erect
to somewhat spreading, straight, 10-55 mm (0.4-2.2 in)
long. Radial spines 10-23, radiate, white to grayish brown,
straight, 5-20 mm (0.2-0.8 in) long. Flowers varying in color
from purple to magenta to white to yellow to orange-yellow,
3-5 cm (1.2-2 in) long, 3-4 cm (1.2-1.6 in) in diameter;
pericarpels naked below but with heavy scales above. Fruits
dry at maturity, 10-14 mm (0.4-0.6 in) long, 6-9 mm (0.2-
0.4 in) in diameter, dehiscing by basal pores, scaly. Seeds

Thelocactus conothelos subsp. conothelos

1.5-2.1 mm long, 1.2-1.5 mm in diameter, warty. Distribu-
tion: eastern part of the Chihuahuan Desert of Mexico into
thorn shrub vegetation and pine forest in the Sierra Madre
Oriental at elevations of 1000-2100 m (3300-6900 ft).

Three subspecies of Thelocactus conothelos can be distin-
guished. Subspecies conothelos is usually solitary and glo-
bose, with tubercles not obscured by spines, and has 1-4 cen-
tral spines, 10—16 radials, and magenta to white flowers; it is
widespread in Tamaulipas, San Luis Potosi, and Nuevo Leon.
Subspecies argenteus is solitary and globose to cylindrical,
with tubercles mostly obscured by spines, and has creamy
white central spines, becoming shredded with age, about 20
radials that are glassy and silvery grayish white, and pinkish
purple flowers; it is restricted to pine forest near La Ascen-
sion, Nuevo Leon, at elevations of about 2100 m (6900 ft).
Subspecies aurantiacus is solitary, globose to somewhat
cylindrical, with tubercles mostly obscured by spines, and
has 4 central spines, 17-23 glassy white radials with yellow-
ish bases, and bright yellow to orange-yellow flowers; it is re-
stricted to a small area of the Chihuahuan Desert near Aram-
berri, Nuevo Leon, at 1000-1200 m (3300-3900 ft).

Thelocactus gardae Glass & M. Mendoza 1998

Plants usually solitary, sometimes forming small clumps.
Stems globose, dull green, to 7.5 cm (3 in) high and 12 cm
(4.7 in) in diameter. Ribs 8-13, spirally arranged. Tubercles
distinct, 15 mm (0.6 in) high and wide. Areoles elongate.
Central spines 4, awl shaped, bent backward slightly, gray
with brown tips, to 6 cm (2.4 in) long. Radial spines of two
types: lowermost 7 heavy, spreading, uppermost 7 needle-
like or bristly. Flowers produced in winter, pale shiny pink
with dark midveins and bases, 3-3.5 cm (1.2-1.4 in) long,
3-4 cm (1.2-1.6 in) in diameter. Fruits round, becoming
elongate at maturity, purplish red, dehiscing by basal pores,
to 2 cm (0.8 in) long and 1.3 cm (0.5 in) in diameter. Distri-
bution: Bustamante, Tamaulipas, Mexico. The nature of The-
locactus garciae is problematic; it may represent a hybrid
population, T. conothelos X T. tulensis. Further field studies
are necessary.

Thelocactus hastifer (Werdermann & Boedeker) F. M. Knuth
1935

Echinocactus hastifer Werdermann & Boedeker 1931, Ferocactus has-
tifer (Werdermann & Boedeker) N. P. Taylor 1979

Plants usually solitary, cylindrical, yellowish green, 10-30 cm
(3.9-12 in) high, 2.5-5 cm (1-2 in) in diameter. Ribs 12-18.
Tubercles elongate vertically, 10-13 mm (0.4-0.5 in) long,
4-5 mm wide, 4-6 mm (0.2 in) high. Areoles 4-5 mm in di-
ameter, with or without extrafloral nectaries. Central spines



4-5, the main one erect and others radiating, white to yel-
lowish brown, straight, 10-14 mm (0.4-0.6 in) long, some-
times as long as 26 mm (1 in). Radial spines 20-25, whitish,
radiating, straight, 12-15 mm (0.5-0.6 in) long. Flowers ma-
genta, 2.5-3 cm (1-1.2 in) long, 3.5-5 cm (1.4-2 in) in di-
ameter. Fruits greenish purple, dry at maturity, 8-14 mm
(0.3-0.6 in) long, 7-11 mm (0.3-0.4 in) in diameter, dehisc-
ing by basal pores. Seeds 1.7-2.1 mm long, 0.5-1.1 mm in
diameter. Distribution: shrubland in Queretaro, Mexico, at
elevations of 1800-2000 m (5900-6600 ft).

Thelocactus heterochrontus (F. A. C. Weber) Oosten 1940
Echinocactus hetemchromus F. A. C. Weber 1896, Femcactus hete-

mchromus (F. A. C. Weber) N. P. Taylor 1979

Plants solitary, globose to depressed globose, green to bluish
green, 4-7 cm (1.6-2.8 in) high, 6-15 cm (2.4-5.9 in) in di-
ameter. Ribs 7-11. Tubercles rounded on top, 17-20 mm (0.7-
0.8 in) long, 25-30 mm (1-1.2 in) wide, 13-17 mm (0.5-0.7
in) high. Areoles elongate, extending about half the length
of the tubercle, very evident, 4-7 mm (to 0.3 in) long, typi-
cally 16-20 mm (0.6-0.8 in) apart, without extrafloral nec-
taries. Central spines 1-4, reddish yellow, becoming darker
with age, slightly curved and pointing downward, 20-30 mm
(0.8-1.2 in) long. Radial spines 6-9, white to reddish yellow,
radiating, more or less straight but the uppermost one dis-
tinctly curved, 16-28 mm (0.6-1.1 in) long, 1.5-2.5 mm
broad. Flowers magenta, becoming dark basally, 4.5-5.5 cm
(1.8-2.2 in) long, 5.5-10 cm (2.2-3.9 in) in diameter; peri-
carpels covered with heavy scales. Fruits globose to elongate,
slightly fleshy at maturity, 23-30 mm (0.9-1.2 in) long, 15-
17 mm (0.6-0.7 in) in diameter, dehiscing by basal pores,
with scales. Seeds 1.6-2.2 mm long, 1-1.5 mm in diameter,
distinctly warty. Distribution: western edge of the Chihua-
huan Desert of Chihuahua, Durango, and probably Zacate-
cas, Mexico, at elevations of 1200-1400 m (3900-4600 ft).

Thelocactus hexaedrophorus (Lemaire) Britton & Rose
1922

Echinocactus hexaedrophorus Lemaire 1839
Echinocactus fossulatus Scheidweiler 1841, E. hexaedrophorus var.

fossulatus (Scheidweiler) Salm-Dyck ex Labouret 1853, Thelocactus
fossulatus (Scheidweiler) Britton & Rose 1923

Thelocactus hexaedrophorus [van] major Quehl 1894, T. hexaedropho-
rusvar. major (Quehl) A. Berger 1929

Echinocactus droegeanus Hildmann ex K. Schumann 1898, Thelocac-
tus hexaedrophorus var. droegeanus (Hildmann ex K. Schumann) A.
Berger 1929

Echinocactus labouretianus K. Schumann 1898, Thelocactus hexae-
drophorus var. labouretianus (K. Schumann) A. Berger 1929

Thelocactus lloydii Britton & Rose 1923, T. hexaedrophorus var. lloydii

The/ocactus hexaedrophorus 659

(Britton & Rose) Kladiwa & Fittkau 1975, T. hexaedrophorus subsp.
lloydii (Britton & Rose) N. P. Taylor 1998

Thelocactus hexaedrophorus var. decipiens A. Berger 1929

Plants usually solitary, globose to flattened globose to some-
times depressed globose, green to deep olive green, 3—7.5 cm
(1.2-3 in) high, 8-15 cm (3.1-5.9 in) in diameter. Ribs in-
distinct. Tubercles sometimes compressed apically, rounded,
8-20 mm (0.3-0.8 in) long, 13-26 mm (0.5-1 in) wide, 8-12
mm (0.3-0.5 in) high. Areoles elliptical, 4-13 mm (to 0.5 in)
long, 12-28 mm (0.5-L1 in) apart, on top of the tubercles
and with distinct grooves, without extrafloral nectaries.
Spines often difficult to distinguish as centrals and radials.
Central spines 0-3, reddish to brownish to whitish, erect,
straight, 15-25 mm (0.6-1 in) long. Radial spines 4-8, red-
dish white to brownish to grayish white, erect to spreading,
straight, 5-35 mm (0.2-1.4 in) long. Flowers white with ma-
genta midveins, 2.7-3.5 cm (1.1-1.4 in) long, 3.3-5.5 cm
(1.3-2.2 in) in diameter; pericarpels covered with scales.
Fruits green-magenta, becoming dry at maturity, 7-11 mm
(0.3-0.4 in) long, 8-12 mm (0.3-0.5 in) in diameter, de-

Thelocactus
hastifer

Thelocactus heterochromus
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hiscing by basal pores, with scales, ovoid. Seeds 1.5-2 mm
long, 1.2-1.5 mm in diameter, with testa divided into polyg-
onal or square areas. Distribution: Chihuahuan Desert, sa-
vanna, and grasslands in San Luis Potosi, Zacatecas, Tamauli-
pas, and Nuevo Leon, Mexico, at elevations of 1100-2300 m
(3600-7500 ft).

Two subspecies of Thelocactus hexaedrophorus are recog-
nized. Subspecies hexaedrophorus has rounded or hemi-
spheric tubercles, 0-1 reddish central spine, 4-6 reddish to
grayish white radials, and flowers 4-5.5 cm (1.6-2.2 in) in
diameter; it occurs widely, mostly in the Chihuahuan Desert
of San Luis Potosi, Tamaulipas, and Nuevo Leon, at eleva-
tions of 1100-2000 m (3600-6600 ft). Subspecies lloydiihas
delta-shaped tubercles, 1-3 reddish white to brownish cen-
tral spines, 6-8 reddish white to brownish radials, and flow-
ers 3.3-3.6 cm (1.3-1.4 in) in diameter; it is much more re-
stricted, occurring only at higher elevations, 2200-2300 m
(7200-7500 ft), in savanna and grassland in Zacatecas.

Thelocactus lausseri Riha & Busek 1986

Plants solitary, globose to short elongate, gray-green, 7-10
cm (2.8-3.9 in) high, 5-8.5 cm (2-3.3 in) in diameter. Ribs
8-10, slightly spiraling. Tubercles somewhat round, 7-9 mm
(0.3—0.4 in) wide, 8-12 mm (0.3-0.5 in) high. Areoles round,
5-6 mm (0.2 in) in diameter, without extrafloral nectaries.
Central spines 4, sometimes as many as 6, reddish to whitish
to grayish, erect, somewhat curved, 6-10 cm (2.4-3.9 in)
long. Radial spines 20-25, silver-white to yellowish, not erect,
slightly curved, 1.8-2.8 cm (0.7-1.1 in) long. Flowers white
with dark midveins, 3.6 cm (1.4 in) long and in diameter;
pericarpels scaly. Fruits scaly, dehiscing by basal pores. Seeds
2 mm long, warty. Distribution: Sierra de las Ovejas near Cu-
atro Cienegas, Coahuila, Mexico.

Thelocactus leucacanthus (Zuccarini) Britton & Rose 1923
Echinocactus leucacanthus Zuccarini ex Pfeiffer 1837, Ferocactus leu-

cacanthus (Zuccarini) N. P.Taylor 1979

Cereus maelenii Pfeiffer 1837

Cereus tuberosus Pfeiffer 1837, not Poselger 1853 (see Echinocereus

pose/gen)

Echinocactus ehrenbergii Pfeiffer 1838, Thelocactus ehrenbergii (Pfeif-

fer) F. M Knuth 1935

Echinocactus porrectus Lemaire 1838, Thelocactus porrectus

(Lemaire) F. M. Knuth 1935, T. leucacanthus var. porrectus

(Lemaire) Backeberg 1961

Thelocactus leucacanthus var. schmolliiWerdermann 1939, T. leuca-

canthus subsp.schmollii (Werdermann) Mosco &Zanovello 1999

Thelocactus sanchezmejoradai l. Meyran 1958, T. leucacanthus var.

sanchezmejoradai(l. Meyran) Backeberg 1961

Plants commonly forming clumps to 80 cm (31 in) wide.
Stems globose to short cylindrical, yellowish green, 4.5-15
cm (1.8-5.9 in) high, 2.5-5 cm (1-2 in) in diameter. Ribs 7-
14, vertical to spiraling. Tubercles conical but rounded at the
tip, 5-8 mm (0.2-0.3 in) long, 10-14 mm (0.4-0.6 in) wide,
8-11 mm (0.3-0.4 in) high. Areoles 6 mm (0.2 in) long, 3
mm wide, 4-6 mm (0.2 in) apart, with extrafloral nectaries.
Central spine 0-1, yellowish white to nearly black, straight,
erect, 9-50 mm (0.4-2 in) long. Radial spines 6-20, yellow-
ish white, radiating, straight to somewhat curved, 5-7 mm
(0.2—0.3 in) long. Flowers yellow to violet to carmine red,
2.5-5.2 cm (1-2.1 in) long, 2-4.5 cm (0.8-1.8 in) in diameter;
pericarpels scaly. Fruits green to yellowish green, dry at ma-
turity, 6-9 mm (0.2-0.4 in) long, 6-8 mm (0.2-0.3 in) in di-
ameter, dehiscing by basal pores. Seeds 1.4-2 mm long, 1-1.8
mm in diameter, with testa divided into polygonal or square
areas. Distribution: the southernmost species of the genus,
occurring in succulent shrub forests in Hidalgo and Quere-
taro, Mexico, at elevations of 1200-1900 m (3900-6200 ft).

Thelocactus hexaedrophorus subsp. hexaedrophorus Thelocactus leucacanthus subsp. schmollii
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Two subspecies of Thelocactus leucacanthus are recog-
nized. Subspecies leucacanthus typically has yellow flowers
and occurs mostly in Hidalgo. Subspecies schmollii has violet
to carmine red flowers and occurs primarily in Queretaro.

Thelocactus macdowellii (Rebut ex Quehl) Glass 1969
Echinocactus macdowellii Rebut ex Quehl 1894, Echinomastus mac-

dowellii (Rebut ex Quehl) Britton & Rose 1922, Neolloydia macdow-

ellii (Rebut ex Quehl) H. E. Moore 1975, Thelocactus conotfielos var.

macdowellii (Rebut ex Quehl) Glass & Foster 1977

Plants solitary or clustering. Stems globose to elongate, green
to pale green, 4-9.5 cm (1.6-3.7 in) high, 4.5-12 cm (1.8-4.7
in) in diameter, densely covered by spines. Ribs indistinct.
Tubercles more or less conical, 4-5 mm long, 5-6 mm (0.2
in) wide, 3-4 mm high. Areoles 5-6 mm (0.2 in) long, 2-3
mm wide, 5 mm apart, without extrafloral nectaries. Cen-
tral spines 2-4, white to grayish white, radiating, straight,
11-25 mm (0.4-1 in) long. Radial spines 15-25, white, be-
coming gray, radiating, straight, 8-12 mm (0.3-0.5 in) long.
Flowers magenta, 4-4.5 cm (1.6-1.8 in) long, 3.5-5 cm (1.4-
2 in) in diameter; pericarpels with only a few scales. Fruits
brown, dry at maturity, 10—13 mm (0.4—0.5 in) long, 7-12
mm (0.3-0.5 in) in diameter, dehiscing by basal pores. Seeds
2 mm long, 1 mm in diameter, with testa divided into polyg-
onal or square areas. Distribution: Chihuahuan Desert of
Coahuila and Nuevo Leon, Mexico, at an elevation of about
1500m (4900 ft).

Thelocactus rinconensis (Poselger) Britton & Rose 1923
BIRD'S-NEST CACTUS
Echinocactus rinconensis Poselger 1855

Echinocactus lophothele Salm-Dyck 1850, a name of uncertain appli-

cation discussed by Anderson (1987), thus Thelocactus lophothele

(Salm-Dyck) Britton & Rose 1922, though many have said close to

the T. rinconensis complex, probably should not be considered here

Echinocactus phymatothelos Poselger ex Rumpler 1885, Thelocactus

phymatothelos (Poselger ex Rumpler) Britton & Rose 1923,T. rinco-

nensis var. phymatothelos (Poselger ex Rumpler) Glass & Foster

1977, T. rinconensis subsp. phymatothelos (Poselger ex Rumpler)

Glass 1998

Echinocactus nidulans Quehl 1911, Thelocactus nidulans (Quehl) Brit-

ton & Rose 1923, T. lophothele var. nidulans (Quehl) Kladiwa & Fit-

tkau 1975, T. rinconensis var. nidulans (Quehl) Glass & R. Foster

1977, T. rinconensis subsp. nidulans (Quehl) Glass 1998

Thelocactus rinconensis var. freudenbergeri Haas 1992, T. rinconensis

subsp. freudenbergeri (Haas) Mosco &Zanovello 1999

Thelocactus rinconensis subsp.hintoniil. M. Luthy 1997

?Thelocactus multicephalus Halda & Panarotto 1998

Plants solitary, globose to flattened globose to depressed glo-
bose, blue-green, often tinged with purple, 4-15 cm (1.6-5.9

in) high, 8-20 cm (3.1-7.9 in) in diameter. Ribs usually in-
distinct but sometimes as many as 31. Tubercles conical, an-
gled, elongate toward the tip but flattened on top, 12-27 mm
(0.5-1.1 in) long, 7-15 mm (0.3-0.6 in) wide, 8-15 mm (0.3-
0.6 in) high. Areoles round to elongate, 2-4 cm (0.8-1.6 in)
apart, without extrafloral nectaries. Spines sometimes ab-
sent, when present extremely variable throughout the range
of the species. Central spines 0-4, reddish purple, becoming
grayish white, sometimes scaly with age, erect, straight, 40-
60 mm (1.6-2.4 in) long. Radial spines 0-5, reddish or red-
dish yellow, becoming grayish with age, erect to radiating,
straight, 3-35 mm (to 1.4 in) long, sometimes as long as 50
mm (2 in). Flowers white to light pink, 3-4 cm (1.2-1.6 in)
long, 2.7-3 cm (1.1-1.2 in) in diameter; pericarpels covered
with scales. Fruits greenish yellow, slightly fleshy at maturity,
7-13 mm (0.3-0.5 in) long, 7-9 mm (0.3-0.4 in) in diame-
ter, dehiscing by basal pores, with scales. Seeds 1.7-2 mm

Thelocactus
macdowellii

Thelocactus rinconensis subsp. rinconensis
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long, 0.5-1 mm in diameter, with testa divided into polygo-
nal or square areas. Distribution: Chihuahuan Desert of
northern Mexico in Coahuila and Nuevo Leon at elevations
of 1200-1900 m (3900-6200 ft).

The variable Thelocactus rinconensis has received many
infraspecific epithets, but the only acceptable distinction is
subspecies hintonii, which occurs in Nuevo Leon at some
distance from the main population, subspecies rinconensis.

Thelocactus setispinus (Engelmann) E. F. Anderson 1987
HEDGEHOG
Echinocactus setispinus Engelmann 1845, Hamatocactus setispinus

(Engelmann) Britton & Rose 1922, Ferocactus setispinus (Engel-

mann) L D.Benson 1969

Echinocactus hamatus Muehlenpfordt 1848, £ setispinus [var.] hama-

tus (Muehlenpfordt) Engelmann 1850, Thelocactus setispinus var.

hamatus (Muehlenpfordt) Pilbeam 1996

Echinocactus setispinus [var.] setaceus Engelmann 1850, Hamato-

cactus setispinus var. setaceus (Engelmann) W. T. Marshall 1940,

Thelocactus setispinusvar. setaceus (Engelmann) Pilbeam 1996

Echinocactus setispinus var. cachetianus Labouret 1853, Hamatocac-

tus setispinus var. cachetianus (Labouret) F. M. Knuth 1935, Thelo-

cactus setispinus var. cachetianus (Labouret) Pilbeam 1996

Echinocactus setispinus [var.] muehlenpfordtiil. M. Coulter 1896, The-

locactus setispinus var. muehlenpfordtii(J. M. Coulter) Pilbeam

1996

Echinocactus setispinus var. mierensis K. Schumann 1898, Thelocac-

tus setispinus var. mierensis (K. Schumann) Pilbeam 1996

Echinocactus setispinus var. orcuttii K. Schumann 1898, Thelocactus

setispinus var. orcuttii (K. Schumann) Pilbeam 1996

Plants solitary, rarely clustering, globose to elongate globose,
yellow-green to blue-green, 7-12 cm (2.8-4.7 in) high, 5-9
cm (2-3.5 in) in diameter. Ribs 12-15, very evident, sinuous
and narrow, 1-2 mm wide, 14-18 mm (0.6-0.7 in) high. Tu-
bercles absent. Areoles 5-9 mm (0.2-0.4 in) long, 2-3 mm
wide, 20 mm (0.8 in) apart, with extrafloral nectaries. Cen-

tral spine one, yellowish white to red, erect, hooked, 16—27
mm (0.6-1.1 in) long. Radial spines 9—17, whitish to reddish
white, radiating, straight, 9-24 mm (0.4-0.9 in) long. Flow-
ers yellow with deep red throats, 3.8-5.2 cm (1.5-2.1 in)
long, 3-4.2 cm (1.2-1.7 in) in diameter; pericarpels scaly.
Fruits round, red, fleshy at maturity, indehiscent, scaly, 11—15
mm (0.4-0.6 in) long, 10-14 mm (0.4-0.6 in) in diameter.
Seeds 1.3-1.7 mm long, 0.5-0.8 mm in diameter, warty. Dis-
tribution: the northernmost species of the genus, occurring
in thorn shrub vegetation and coastal lowlands in south
Texas and northeastern Mexico in Coahuila, Nuevo Leon,
and Tamaulipas from sea level to 550 m (1800 ft). Several va-
rieties have been proposed for Thelocactus setispinus, none
recognized here. See Pilbeam (1996) for details.

Thelocactus tulensis (Poselger) Britton & Rose 1923
Echinocactus tulensis Poselger 1853

Echinocactus buekii Klein 1859, Thelocactus buekii (Klein) Britton &

Rose 1923, T. tulensis var. buekii (Klein) E. F. Anderson 1987, T. tu-

lensis subsp.buekii (Klein) N. P.Taylor 1998

Thelocactus krainzianus Oehme 1940

Tfte/ocactiysmatudae Sanchez-Mejorada & A. B. Lau 1978, T. tulensis

var. matudae (Sanchez-Mejorada & A. B. Lau) E. F. Anderson 1987,

T. tulensis subsp. matudae (Sanchez-Mejorada & A. B. Lau) N. P.

Taylor 1998

Thelocactus flavus Mosco & Zanovello 1999

Plants solitary or clustering. Stems globose to elongate, 2.5-
25 cm (1-9.8 in) high, 6-18 cm (2.4-7.1 in) in diameter. Ribs
present or absent. Tubercles variable in shape and size, 10-30
mm (0.4-1.2 in) long, 12-24 mm (0.5-0.9 in) high. Areoles
2-9 mm (to 0.4 in) long, 2-6 mm (to 0.2 in) wide, 12-35
mm (0.5—1.4 in) apart, with partially developed grooves,
without extrafloral nectaries. Spines evenly distributed on
the stem. Central spines 1-7, 15-80 mm (0.6-3.1 in) long.
Radial spines 4-12, brownish red, becoming gray with age,

Thelocactus setispinus Thelocactus tulensis subsp. buekii



radiating to somewhat ascending, straight, 7-15 mm (0.3-
0.6 in) long. Flowers white to purplish pink to magenta, 2.5-
5 cm (1-2 in) long, 3.5-8 cm (1.4-3.1 in) in diameter; peri-
carpels scaly. Fruits green to greenish magenta to whitish
brown, 11-18 mm (0.4-0.7 in) long, 7-10 mm (0.3-0.4 in)
in diameter, dehiscing by basal pores, scaly. Seeds 1.6-2.7
mm long, 0.6-1.7 mm in diameter, with testa divided into
polygonal or square areas. Distribution: eastern Chihuahuan
Desert of Nuevo Leon, Tamaulipas, and San Luis Potosi,
Mexico, at elevations of 800-1400 m (2600-4600 ft).

Three subspecies of Thelocactus tulensis are recognized.
Subspecies tulensis is frequently clustering and has distinct
and vertical ribs, round or somewhat pyramidal tubercles,
1-4 straight to twisted and flattened central spines, 5-12 ra-
diating and straight radials, and white flowers; it is the most
southern and widespread, occurring in Tamaulipas and San
Luis Potosi at elevations of 1100-1400 m (3600-4600 ft).
Subspecies buekii is solitary and has poorly developed or no
ribs, more or less pointed, angled tubercles, 1-4 straight to
slightly curved and erect central spines, 4-5 short and spread-
ing radials, and magenta flowers; it is centrally located, oc-
curring in Nuevo Leon at 1200-1800 m (3900-5900 ft). Sub-
species matudae is solitary and has indistinct ribs, variable
tubercles that are usually conical but somewhat angular in
cross section, 3-7 erect and straight central spines, 7—12 radi-
ating radials, and purplish pink flowers; it is the most north-
ern, apparently restricted to gypsum soils in Nuevo Leon at
800-1000 m (2600-3300 ft).

Tunilla
Some of the flat-stemmed members of the subfamily Opun-
tioideae in South America have long troubled researchers,
for they do not seem to fit into the usual mold of the platy-
opuntias of North America. The studies of Steven Dickie and
Robert Wallace (2001), Wallace and Dickie (2001), James Iliff
(2001), and Wolfgang Stuppy (2001) indicate that a number
of species that were sometimes referred to by botanists as the
Airampo group is most closely related to the genus Miqueli-
opuntia. Byles (1955) argued that the genus name Airampoa
was validly published by Alberto Fric in 1929 but it appears
that there are serious questions about its typification and va-
lidity. Therefore, this assemblage of plants has been placed in
the genus Tunilla by David Hunt and Iliff (2000). Tunilla is
the Spanish name applied to some of the species and it
means small tuna, tuna being the common name of many
opuntioids.

Tunilla has stem segments that are somewhat to markedly
flattened, determinate, close set, and small, with needle-like
spines. The unique fruits are fleshy but thin walled and de-
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hisce by single lateral slits, which then open widely. Stuppy
(2001) also noted that the seeds are unusually small, later-
ally compressed, and have a distinctive, soft funicular enve-
lope that is nearly glabrous. The approximately nine species
are mostly poorly known, and few are in cultivation.

Tunilla D.R. Hunt & Iliff 2000
Subfamily Opuntioideae. Plants low growing, jointed, often form-

ing cushions but with the appearance of small clusters of platyopun-
tias. Stem segments globose, cylindrical, or compressed, tubercu-
late. Areoles white to brown, 1-2 cm (0.4-0.8 in) apart. Glochids
present. Spines numerous, needle-like. Flowers yellow or red or violet-

red, sometimes white. Fruits fleshy, thin walled, dehiscing by single
lateral slits. Seeds distinctive: small, 2.5-4.5 mm long, laterally com-
pressed, irregularly kidney shaped with wrinkled surface; funicular en-
velope soft, almost glabrous; perisperm much reduced. Distribution:
southern Peru, Bolivia, Chile, and northwestern Argentina.

Tunilla albisetacens (Backeberg) D. R. Hunt & Iliff 2000
Opuntia albisetacens Backeberg 1936, Platyopuntia albisetacens

(Backeberg) F.Ritter 1980

Plants low growing. Stem segments somewhat rounded in
cross section, tapered toward the tip, to 5 cm (2 in) long.
Spines as many as 10, white, flexible, twisted and interlacing,
to 6 cm (2.4 in) long. Flowers red or at times white, to 5 cm
(2 in) long; pericarpels tuberculate, with many bristly spines
to 1.5 cm (0.6 in) long. Distribution: Bolivia.

Tunilla chilensis (F. Ritter) D. R. Hunt & Iliff 2000
Platyopuntia chilensis F. Ritter 1980, incorrect name, not Tephrocacft/s

chilensis Backeberg 1953 (see Maihueniopsis camachoi)
Opuntia alcerrecensis Iliff 1997

Plants semiprostrate, fragile, with beadlike branching. Stem
segments small, dark green, somewhat rounded in cross sec-
tion, to 2.5 cm (1 in) long. Spines as many as 7, borne mostly
from areoles on upper parts of segments, erect to bent some-
what downward, blackish red, to 3 cm (1.2 in) long. Flowers
small, yellow, borne infrequently. Distribution: vicinity of
Arica, Tarapaca, Chile, north to the Peruvian border.

Tunilla corrugata (Salm-Dyck) D. R. Hunt & Iliff 2000
Opuntia corrugata Salm-Dyck 1834, Tephrocactus corrugatus (Salm-

Dyck) Kreuzinger 1935, Platyopuntia corrugata (Salm-Dyck) F. Ritter

1980
?0puntia longispina Haworth 1830

?0puntia eburnea Lemaire 1838
?0puntia micrpdisca F. A. C. Weber 1898, ?Platyopuntia microdisca

(F. A. C. Weber) F. Ritter 1980, ?Tunilla microdisca (F. A. C. Weber)
D. R. Hunt & Iliff (2000)
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Plants low, shrubby or prostrate, densely branched and
forming clumps. Stem segments round to cylindrical, often
erect, tapering at both ends, light green, the terminal seg-
ments often flattened, to 3.5 cm (1.4 in) long, 0.8-1.2 cm
(0.3-0.5 in) in diameter. Spines 6-8, needle-like, whitish,
bent backward, to 1.2 cm (0.5 in) long. Flowers red or
orange-red. Fruits red. Distribution: documented from Ar-
gentina but probably more widespread.

Tunilla erectodada (Backeberg) D. R. Hunt & Iliff 2000
Opuntia erectodada Backeberg 1935
Opuntia picardoi Marnier-Lapostolle 1960, not validly published

Plants prostrate. Stem segments narrow, triangular to tongue
shaped, blue-green to bright green, erect in young growth,

Tunilla corrugata, photograph by Fred Kattermann

distinctly tuberculate, to 6 cm (2.4 in) long. Areoles as many
as 140 per segment, close set. Spines 4-7 and inconspicuous,
bent backward and lying next to the surface, to many, spread-
ing, 0.4-1 cm (to 0.4 in) long. Flowers reddish orange to
carmine red; pericarpels elongate, tuberculate, bristly. Dis-
tribution: Salta, Argentina.

Tunilla ianthinantha (F. Ritter) D. R. Hunt & Iliff 2000
Platyopuntia ianthinantha F. Ritter 1980, incorrect name; Opuntia

ianthinantha (F. Ritter) Iliff 1997

Plants forming prostrate cushions, branching from lower
sides of previous shoots. Stem segments elongate to obovate,
somewhat tuberculate, to 8 cm (3.1 in) long. Areoles about
100 per segment. Spines 3-8, unequal, mostly straight,
spreading, brownish, becoming whitish, to 6 cm (2.4 in)
long. Flowers violet-red, to 6 cm (2.4 in) long; pericarpels
with areoles throughout, bristles near rims to 5 mm long.
Fruits pear shaped. Distribution: Jujuy, Argentina.

Tunilla minuscula (Backeberg) D. R. Hunt & Iliff 2000
Tephrocactus minusculus Backeberg 1935, Opuntia minuscula

(Backeberg) Borg 1951

Plants very low, partially buried, crowded. Stem segments
very small, sometimes only 1 cm (0.4 in) long, globose to
somewhat flattened, blue-green, with very low tubercles,
nearly spineless. Spines 0-2, later 3-4, very thin, unequal,
not sharp, gray, to 3 cm (1.2 in) long. Distribution: puna veg-
etation at an elevation of 4000 m (13,000 ft) in northern Bo-
livia. Tunilla minuscula is poorly known.

Tunilla erectodada, photograph by Jean-Marie Solichon

Tunilla erectodada



Tunitta orurensis (Cardenas) D. R. Hunt & Iliff 2000
Opuntia orurensis Cardenas 1956, Platyopuntia orurensis (Cardenas)

F. Ritter 1980

Plants prostrate. Stem segments round or slightly flattened, to
4 cm (1.6 in) long, slightly tuberculate. Areoles about 35 per
segment. Spines as many as 8, erect, purplish brown, to 2.5
cm (1 in) long. Flowers yellow with orange tips, to 4 cm (1.6
in) long; pericarpels with dark purple bristles. Fruits red, fre-
quently sterile. Distribution: Oruro south to Tarija, Bolivia.

Tunilla silvestris (Backeberg) D. R. Hunt & Iliff 2000
Opuntia silvestris Backeberg 1932, Tephrocactus silvestris (Backe-

berg) Backeberg 1936

Plants prostrate, partially hidden in the ground, branching
like a string of beads. Stem segments small, round, pure green,
nearly spineless. Spine 0-1, to 1.7cm (0.7 in) long, occasion-
ally with a single subsidiary one. Distribution: north of La Paz,
Bolivia. Tunilla silvestris is possibly the same as T. minuscula.

Tunitta soehrensii (Britton & Rose) D. R. Hunt & Iliff 2000
Opuntia soehrensii Britton & Rose 1919, Platyopuntia soehrensii (Brit-

ton & Rose) F. Ritter 1980
Opuntia boliviensis Backeberg 1935
Opuntia cedergreniana Backeberg 1935
Opuntia tilcarensis Backeberg 1935, Tunilla tilcarensis (Backeberg)

D.R. Hunt & Iliff 2000
Opuntia multiareolata Backeberg 1962, not validly published
Opuntia obliqua Backeberg 1962, not validly published

Plants low growing, often prostrate and creeping, rooting
from edges of growth. Stem segments flattened, sometimes
crescent shaped, somewhat tuberculate, to 6 cm (2.4 in) long.
Areoles close set, as many as 60 or more per segment. Spines
2-12, usually 5-8, needle-like, stout, yellowish to brownish,
unequal, spreading, on most areoles, to 7 cm (2.8 in) long.

Tunilla soehrensii, photograph by Urs Eggli
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Flowers yellow, to 5.5 cm (2.2 in) long; pericarpels with are-
oles nearly to bases, bristly above. Fruits to 2.5 cm (1 in) long,
lacking areoles below, with some spines to 2 cm (0.8 in) long
above. Distribution: widely distributed in Peru, south
through the Bolivian Altiplano into Chile. The seeds of Tu-
nilla soehrensii are used as a red food coloring (Chapter 2,
under Cacti as a Source of Dyes).

Turbinicarpus
The diminutive cacti of the genus Turbinicarpus are some of
the most popular among hobbyists. They take little space,
are hardy, and flower readily. Unfortunately, the desirability
of these plants has resulted in depredation of populations in
Mexico by illegal collecting. Most species have limited ranges,
often restricted to one or a few hills. Their popularity has
also led to many names being published, many of which are
for plants that are mere variants of already described species.

Turbinicarpus (type, Echinocactus schmiedickeanus = T.
schmiedickeanus) was described by Franz Buxbaum and Curt
Backeberg in 1937, the name from the Latin turbinatus, top
shaped, and Greek carpos, fruit or body, referring to the top-
shaped form of the plants. Important summary papers of Tur-
binicarpus have been published by Charles Glass and Robert
Foster (1977) and Urs Eggli (1984a). I investigated Turbini-
carpus in my study of Neolloydia, Thelocactus, and related gen-
era and concluded that the species of Turbinicarpus are
neotenic forms, that is, having evolved the ability to flower and
fruit in the juvenile stage, of Neolloydia (Anderson 1986). This
thesis, however, has not generally been accepted in the cactus
community, and the International Cactaceae Systematics
Group has chosen to retain Turbinicarpus as a separate genus
of 24 species and one naturally occurring hybrid. Turbinicar-
pus flowers during the day, usually in late spring and summer.

Heavy collection from wild populations of Turbinicarpus
has led to the listing of the entire genus in Appendix I of
CITES. This has probably reduced illegal collecting to some
extent. I have studied Turbinicarpus in the field and continue
to be impressed by the limited distribution of most species.
It has been gratifying, however, to see that some populations
that had been collected virtually to extinction recovering
through germination from seed reservoirs. Yet continued il-
legal collecting threatens several populations.

Turbinicarpus Buxbaum & Backeberg 1937
Gymnocactus Backeberg 1938
Rapicactus Buxbaum &0ehme 1942
Normanbokea Kladiwa & Buxbaum 1969
Bravocactus Doweld 1998
Kadenicarpus Doweld 1998



666 Turbinicarpus

Subfamily Cactoideae, tribe Cacteae. Plants small, mostly glo-
bose, usually solitary, sometimes clustering. Ribs absent or divided
into distinct tubercles. Tubercles mostly low, rounded, but some con-
ical. Areoles borne at tubercle tips, often woolly, white. Spines few,
usually flexible, not sharply pointed. Flowers arising from the stem
tips, open duringthe day, white to rose to magenta; pericarpels naked
or with a few scales on the upper portion. Fruits berrylike, dehiscent.
Seeds 1-1.5 mm long, warty, with large hilum, black. Distribution:
limestone or gypsum rocks throughout northern Mexico, from Coahu-
ila south into Guanajuato.

Turbinicarpus alonsoi Glass & S. Arias 1996
Pediocactus alonsoi (Glass & S. Arias) Halda 1998

Plants solitary, globose, 6-9 cm (2.4-3.5 in) in diameter. Tu-
bercles flattened, triangular, to 15 mm (0.6 in) long, 13 mm
(0.5 in) wide. Spines 3-5, flattened, cardboardlike, gray with
darker tips, to 20 mm (0.8 in) long. Flowers red, 2.5-3.8 cm
(1-1.5 in) long, 2-3 cm (0.8-1.2 in) in diameter. Fruits red-
dish to dark violet, 10 mm (0.4 in) long, to 5 mm in diame-
ter. Distribution: Guanajuato, Mexico. All species of Turbi-
nicarpus are listed in Appendix I of CITES.

Turbinicarpus beguinii (N. P. Taylor) Mosco & Zanovello
1997

Thelocactus beguinii N. P. Taylor 1983

Echinocactus beguinii F. A. C. Weber ex K. Schumann 1898, illegitimate

name; Neolloydia beguinii (F. A. C. Weber ex K. Schumann) Britton &

Rose 1923, illegitimate name; Gymnocactius beguinii (F. A. C. Weber

ex K. Schumann) Backeberg 1961, illegitimate name

Neolloydia glassii Doweld 2000

Plants solitary, globose to slightly cylindrical globose, grayish
to bluish green, 7-10 cm (2.8-3.9 in) high, 3-4.5 cm (1.2-1.8
in) in diameter. Tubercles conical, 2-3 mm high. Central
spines 2-3, slender, erect, straight, white to yellowish brown,

Turbinicarpus
beguinii

with dark tips, 12-15 mm (0.5-0.6 in) long. Radial spines
12-16, white with dark tips, radiating, straight, 4-6 mm (0.2
in) long. Flowers magenta with lighter margins, 1.2-1.8 cm
(0.5-0.7 in) in diameter. Fruits greenish magenta, 16-18 mm
(0.6-0.7 in) long. Distribution: Coahuila, Nuevo Leon, and
San Luis Potosi, Mexico. All species of Turbinicarpus are
listed in Appendix I of CITES.

Turbinicarpus bonatzii G. Frank 1992
Pediocactus bonatzii (G. Frank) Halda 1998, Turbinicarpus

schmiedickeanus subsp. bonatzii (G. Frank) Panarotto 1998

Plants solitary, depressed globose to globose, dark green,
1.5-2 cm (0.6-0.8 in) in diameter. Tubercles conical to
rhomboid. Central spine one, brown, 12-15 mm (0.5-0.6 in)
long. Radial spines 1-2, white with dark tips, 3-5 mm long.
Flowers rose colored with lighter margins, to 1 cm (0.4 in)
long, 1.2-1.5 cm (0.5-0.6 in) in diameter. Fruits not known.
Distribution: near Cerritos, San Luis Potosi, Mexico. All spe-
cies of Turbinicarpus are listed in Appendix I of CITES. Tur-
binicarpus bonatzii is poorly known and may be only a pop-
ulation of T. schmiedickeanus.

Turbinicarpus booleanus G. S. Hinton 1996

Plants solitary, globose to obovate, green, 2.5-4.5 cm (1-1.8
in) high, 2.5-5.5 cm (1-2.2 in) in diameter. Roots tuberous,
connected to the stem by a narrow neck 1-5 cm (0.4-2 in)
long. Tubercles rhomboid, to 4 mm high. Central spines 2,
white basally but dark toward the tip, erect, 12-21 mm
(0.5-0.8 in) long. Radial spines 18-20, sometimes fewer or
more, white, 3-17 mm (to 0.7 in) long. Flowers pale to dark
magenta, 2.5 cm (1 in) long, 2 cm (0.8 in) in diameter. Fruits
dark green to purple, 7 mm (0.3 in) long, 6 mm (0.2 in) in di-
ameter, with two scales. Distribution: gypsum outcrops east
of San Roberto, Nuevo Leon, Mexico. All species of Turbini-
carpus are listed in Appendix I of CITES. Turbinicarpus boole-
anus seems to be most closely related to T. subterraneus, and
it may prove taxonomically preferable to recognize it at an
infraspecific rank under the latter species.

Turbinicarpus gielsdorfianus (Werdermann) V John &
Riha 1983

Echinocactus gielsdorfianus Werdermann 1929, Neolloydia gielsdorfi-

ana (Werdermann) F. M. Knuth 1935, Thelocactus gielsdorfianus

(Werdermann) Borg 1937, Gymnocactus gielsdorfianus (Werder-

mann) Backeberg 1951, Pediocactus gielsdorfianus (Werdermann)

Halda 1998

Plants usually solitary, occasionally clustering. Stems globose
to sometimes globose cylindrical, blue-green to yellow-green,
5-7 cm (2-2.8 in) high, 4.5-5 cm (1.8-2 in) in diameter, with



white wool in the tips. Tubercles broad, angular, somewhat
conical, 3-5 mm high. Central spine 0-1, whitish, becoming
dark at the tip, erect, straight, 18-20 mm (0.7-0.8 in) long.
Radial spines 6-8, whitish, radiating, straight, to 20 mm (0.8
in) long. Flowers white with darker midribs, 1.3-2.5 cm
(0.5-1 in) long, 1.5-2 cm (0.6-0.8 in) in diameter. Fruits light
green, slightly elongate, 5-6 mm (0.2 in) long, 3-4 mm in di-
ameter. Distribution: valley of Jaumave, Tamaulipas, Mexico.
All species of Turbinicarpus are listed in Appendix I of CITES.

Turbinicarpus hoferi j. M. Lathy & A. B. Lau 1991
Pediocactus hoferi (J. M. Luthy & A. B. Lau) Halda 1998, Neolloydia

hoferi (J. M. Luthy & A. B. Lau) A. T. Powell 1999

Plants solitary, depressed globose, gray-green, 3-5 cm (1.2-2
in) in diameter. Tubercles rounded to rhomboid. Spines di-
morphic: those of juvenile plants 6-13, white, pectinate, 2-3
mm long, those of adults 4-7, needle-like, not corky, gray
with darker tips, 3-5 mm long. Flowers white, 2.5 cm (1 in)
long, 1.5-2 cm (0.6-0.8 in) in diameter. Fruits greenish, be-
coming brownish, 5-7 mm (0.2-0.3 in) long, 3.5-4 mm in
diameter. Distribution: a restricted area near Aramberri, Nu-
evo Leon, Mexico. All species of Turbinicarpus are listed in
Appendix I of CITES.

Turbinicarpus horripilus (Lemaire) V. John & Riha 1983
Mammillaria horripila Lemaire 1838, Echinocactus horripilus

(Lemaire) Lemaire 1839, Gymnocactus horripilus (Lemaire) Backe-
berg 1951, Thelocactus horripilus (Lemaire) Kladiwa & Fittkau 1970,
Neolloydia horripila (Lemaire) E. F. Anderson 1986, Bravocactus hor-
ripilus (Lemaire) Doweld 1998, Pediocactus horripilus (Lemaire)
Halda 1998

Thelocactus goldii Bravo 1955, Gymnocactus goldii (Bravo) Y. Ito 1981

Plants often clustered. Stems 4-6.5 cm (1.6-2.6 in) in diam-
eter, globose to elongate globose, olive green, 7-18 cm (2.8-
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7.1 in) high. Tubercles well developed, conical, 5-7 mm (0.2-
0.3 in) high. Central spine usually one, white with dark tip,
erect, straight, 12-18 mm (0.5-0.7 in) long. Radial spines
12-14, white with dark tips, erect, straight, 9-11 mm (0.4 in)
long. Flowers magenta with whitish throats, 2.2-3.1 cm (0.9-
1.2 in) long, 2.5-3.5 cm (1-1.4 in) in diameter. Fruits elon-
gate, greenish red, becoming yellowish brown at maturity,
4-6 mm (0.2 in) long, 3-5 mm in diameter. Distribution:
valley of Metztitlan, Hidalgo, Mexico. All species of Turbini-
carpus are listed in Appendix I of CITES.

Turbinicarpus jauernigii G. Frank 1993
Turbinicarpus lophophoroides subsp. jauernigii (G. Frank) Battaia

& Zanovello 1995, Pediocactus lophophoroides var. jauernigii
(G. Frank) Halda 1998

Plants usually solitary. Stems globose, green, minutely floc-
culose, 1-2 cm (0.4-0.8 in) high, 2.5-5 cm (1-2 in) in diam-
eter. Tubercles poorly developed, low, rounded. Spine usually
one, white with dark tip, erect, straight, 5-8 mm (0.2-0.3 in)
long. Young plants sometimes with 7-10 radial spines. Flow-
ers dirty pale brown, to 2.5 cm (1 in) long and 1.5 cm (0.6 in)
in diameter. Fruits not known. Distribution: San Luis Potosi,
Mexico. All species of Turbinicarpus are listed in Appendix I
of CITES. Turbinicarpus jauernigii was inadequately de-
scribed originally and is not well known.

Turbinicarpus knuthianus (Boedeker) V. John & Riha 1983
Echinocactus knuthianus Boedeker 1930, Thelocactus knuthianus

(Boedeker) Borg 1937, Gymnocactus knuthianus (Boedeker) Backe-
berg 1951, Neolloydia knuthiana (Boedeker) E. F. Anderson 1986,
Pediocactus knuthianus (Boedeker) Halda 1998

Plants usually solitary, slightly depressed globose, bluish
green, 3-6 cm (1.2-2.4 in) high, 3.5-7 cm (1.4-2.8 in) in di-
ameter. Tubercles conical, 5-7 mm (0.2-0.3 in) high. Central

Turbinicarpus giehdorfianus Turbinicarpus horripilus
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spines 1-2, white, curving slightly upward, 10-16 mm (0.4-
0.6 in) long. Radial spines 15-20, white, radiating, slender,
straight, 6-8 mm (0.2-0.3 in) long. Flowers light magenta
with darker midribs, 2.3-2.8 cm (0.9-1.1 in) long, 1.8-2.5
cm (0.7-1 in) in diameter. Fruits yellowish green, nearly
round, 7-9 mm (0.3-0.4 in) long, 7-8 mm (0.3 in) in diam-
eter. Distribution: near Guadalcazar, San Luis Potosi, Mexico.
All species of Turbinicarpus are listed in Appendix I of CITES.

Turbinicarpus laui Glass & R. Foster 1975
Neolloydia laui (Glass & R. Foster) E. F. Anderson 1986, Pediocactus

laui (Glass & R. Foster) Halda 1998, Strombocactus laui (Glass &

R. Foster) Mays 1999

Plants solitary, flattened globose, yellowish green, 0.5-1.5 cm
(0.2-0.6 in) high, 1.2-3.5 cm (0.5-1.4 in) in diameter. Tu-
bercles broad, conical, 3-5 mm high. Spines all radial, 6-8,
brownish white, radiating, more or less straight, 12-22 mm
(0.5—0.9 in) long. Flowers white with brownish midribs, 1.8—
2.5 cm (0.7-1 in) long, 3.1-3.5 cm (1.2-1.4 in) in diameter.
Fruits greenish to brown, slightly elongate, 5-7 mm (0.2-0.3
in) long, 5 mm in diameter. Distribution: south of Villa Ju-
arez, San Luis Potosi, Mexico. All species of Turbinicarpus are
listed in Appendix I of CITES.

Turbinkarpus lophophoroides (Werdermann) Buxbaum
&Backeberg l937

Thelocactus lophophoroides Werdermann 1934, Strombocactus

lophophoroides (Werdermann) F. M. Knuth 1935, Toumeya

lophophoroides (Werdermann) Bravo & W.T. Marshall 1956, Neo-

lloydia lophophoroides (Werdermann) E. F. Anderson 1986, Pedio-

cactus lophophoroides (Werdermann) Halda 1998

Plants solitary, depressed globose and somewhat flattened,
blue-green, 3-3.5 cm (1.2-1.4 in) high, 4-4.7 cm (1.6-1.9

in) in diameter. Tubercles poorly developed, lowand rounded,
2-4 mm high. Central spine one, straight, erect to slightly
incurved, gray or whitish, with darker tip, 9-11 mm (0.4 in)
long. Radial spines 2-4, whitish or gray, with darker tips,
slightly divergent, more or less straight, 8-9 mm (0.3-0.4
in) long. Flowers white to slightly pink, 3.2-3.5 cm (1.3—1.4
in) in diameter. Fruits light green, sometimes with vestigial
scales. Distribution: near Las Tablas, San Luis Potosi, Mexico.
All species of Turbinicarpus are listed in Appendix I of CITES.

Turbinicarpus mandragora (Fric ex A. Berger) A. D. Zim-
merman 1991

Echinocactus mandragora Fric ex A. Berger 1929, Thelocactus man-

dragora (Fric ex A. Berger) A. Berger 1929, Rapicactus mandragora

(Fric ex A. Berger) Buxbaum & Oehme 1943, Gymnocactus man-

dragora (Fric ex A. Berger) Backeberg 1961, Neolloydia mandragora

(Fric ex A. Berger) E. F. Anderson 1986, Pediocactus mandragora

(Fric ex A. Berger) Halda 1998

Plants usually solitary, more or less globose, gray-green, 3-5
cm (1.2-2 in) high, 4-6 cm (1.6-2.4 in) in diameter. Roots
long, turnip shaped. Tubercles conical. Central spines 1-2,
whitish, becoming darker with age, erect, straight, 18-22
mm (0.7-0.9 in) long. Radial spines 8-14, white, radiating,
straight, 8-15 mm (0.3-0.6 in) long. Flowers white with red-
dish midribs, 2 cm (0.8 in) long, 2.5 cm (1 in) in diameter.
Fruits not known. Distribution: regions of Parras and Viesca,
Coahuila, Mexico. All species of Turbinicarpus are listed in
Appendix I of CITES. Turbinicarpus mandragora is very
poorly known.

Turbinicarpus xmombergii Riha 1996, as a species

Turbinicarpus xmombergii is a naturally occurring hybrid,
T. laui X T. pseudopectinatus, in which neoteny has appar-

Turbinicarpus lophophoroides

Turbinicarpus knuthianus

Turbinicarpus laui



ently been lost. The plants are larger, bear more spines, and
produce slightly larger flowers. Distribution: Cerritos, San
Luis Potosi, Mexico. All species of Turbinicarpus are listed in
Appendix I of CITES.

Turbinkarpus pailanus Halda & Panarotto 1998

Plants solitary, flattened globose, tapering below, olive green,
becoming brownish with age, to 5 cm (2 in) high and 6 cm
(2.4 in) in diameter. Tubercles irregularly pyramidal, quad-
rangular to rhomboid, to 5 mm long and 4 mm wide. Cen-
tral spines 2, one erect, the other horizontal, to 25 mm (1 in)
long. Radial spines 11-16, white, rigid, to 10 mm (0.4 in)
long. Flowers funnelform, yellowish with purplish midribs
and lighter margins, to 2.4 cm (0.9 in) in diameter. Fruits
urn shaped, to 12 mm (0.5 in) long. Distribution: Sierra de
Paila, Coahuila, Mexico. All species of Turbinicarpus are
listed in Appendix I of CITES.

Turbinicarpus pseudomacrochele (Backeberg) Bux-
baum & Backeberg 1937

Strombocactus pseudomacrochele Backeberg 1935, Toumeya pseu-

domacrochele (Backeberg) Bravo & W. T. Marshall 1956, Neolloydia

pseudomacrochele (Backeberg) E. F. Anderson 1986, Kadenicarpus

pseudomacrochele (Backeberg) Doweld 1997, Pediocactus pseudo-

macrochele (Backeberg) Halda 1998

Toumeya krainzianus G. Frank 1960, Turbinicarpus krainzianus

(G. Frank) Backeberg 1961, Turbinicarpus pseudomacrochele

subsp. krainzianus (G. Frank) Glass 1997, Pediocactus pseudo-

macrochele subsp. krainzianus (G. Frank) Halda 1998, Neolloydia

krainziana (G. Frank) A. T. Powell 1999

Turbinicarpus krainzianus var. minimus Diers 1990

Turbinicarpus pseudomacrochele var. lausseri Diers & G. Frank 1991,

T. pseudomacrochele subsp. lausseri (Diers & G. Frank) Glass

1997, Pediocactus pseudomacrochele subsp. lausseri (Diers & G.

Frank) Halda 1998

Turbinicarpus pseudopectinatus 669

Plants usually solitary but occasionally clustered. Stems glo-
bose to globose cylindrical, pale green to darker blue-green,
with woolly tips, 2-4 cm (0.8-1.6 in) high, 2.5-3.5 cm (1-1.4
in) in diameter. Tubercles low and rounded but tapering to-
ward the tip, 3-5 mm high. Spines not distinguishable as
centrals and radials, 5-8, yellowish brown, becoming grayish
with age, mostly erect, bristly and twisted, 15-30 mm (0.6—
1.2 in) long. Flowers white to reddish purple to yellowish
green to magenta, 2.5-3.2 cm (1-1.3 in) long, 2-3.5 cm (0.8-
1.4 in) in diameter. Fruits green, nearly round, 4-6 mm (0.2
in) long. Distribution: Hidalgo and Queretaro, Mexico.

All species of Turbinicarpus are listed in Appendix I of
CITES. Though sometimes called peyote, there is little evi-
dence for the ceremonial use or psychoactive properties of T.
pseudomacrochele. Three subspecies of T. pseudomacrochele
are recognized. Subspecies pseudomacrochele is pale green,
has low, rounded tubercles, and white flowers to 3.5 cm (1.4
in) in diameter with rose-colored midveins; it occurs in Hi-
dalgo and Queretaro. Subspecies krainzianus is dark green,
has tapering, somewhat pointed tubercles, and magenta to
yellowish cream flowers to only 2 cm (0.8 in) in diameter;
its distribution is uncertain. Subspecies lausseri is also dark
green, has pointed tubercles, and deep, reddish purple flow-
ers to 2.5 cm (1 in) in diameter; it occurs in the Sierra del
Doctor, Queretaro.

Turbinicarpus pseudopectinatus (Backeberg) Glass &
R. Foster 1977

Pelecyphora pseudopectinata Backeberg 1935, Mammillaria

pseudopectinata (Backeberg) Kelsey & Dayton 1942, Thelocactus

pseudopectinatus (Backeberg) E. F. Anderson & Boke 1969, Nor-

manbokea pseudopectinata (Backeberg) Kladiwa & Buxbaum

1969, Neolloydia pseudopectinata (Backeberg) E. F. Anderson

1986, Pediocactus pseudopectinatus (Backeberg) Halda 1998

Pelecyphora pulcherrima Sabatini 1991, not validly published

Turbinicarpus pseudomacrochele subsp. pseudomacrochele Turbinicarpus pseudopectinatus
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Plants solitary, depressed globose, 2-3 cm (0.8-1.2 in) high,
2-3.5 cm (0.8-1.4 in) in diameter, bluish green but appear-
ing white because of the dense spines. Tubercles elongate ver-
tically, 3 mm high. Spines all radial, about 50, white, pecti-
nate, straight, 1 mm long. Flowers white with reddish or
magenta midribs, 1.8-2.6 cm (0.7-1 in) in diameter. Fruits
greenish, nearly round, 7-8 mm (0.3 in) long. Distribution:
grassland and pinyon-juniper woodland in Tamaulipas and
Nuevo Leon, Mexico. All species of Turbinicarpus are listed in
Appendix I of CITES. Though sometimes called peyote, there
is little evidence for the ceremonial use or psychoactive prop-
erties of T. pseudopectinatus.

Turbinicarpus rioverdensis G. Frank 1992
Pediocactus rioverdensis (G. Frank) Halda 1998

Plants solitary, depressed globose, light green, to 15 mm (0.6
in) high and 35 mm (1.4 in) in diameter. Tubercles low,
rhomboid. Spines all radial, 1-3, grayish, twisted, to 12 mm
(0.5 in) long. Flowers white, 2.5 cm (1 in) long. Fruits to 7
mm (0.3 in) long, 5 mm in diameter. Distribution: near Rio
Verde, San Luis Potosi, Mexico. All species of Turbinicarpus
are listed in Appendix I of CITES. Very little is known about T.
rioverdensis. It seems most closely related to T. lophopho-
roides.

Turbinicarpus saueri (Boedeker) V. John & Riha 1983
Echinocactus saueri Boedeker 1928, Thelocactus saueri (Boedeker)

Borg 1937, Gymnocactus saueri (Boedeker) Backeberg 1938, Neo-
lloydia saueri (Boedeker) E. F. Anderson 1986, Pediocactus saueri
(Boedeker) Halda 1998

Turbinicarpus saueri subsp. nelissae Halda & Panarotto 1998

Plants usually solitary, depressed globose, gray-green to blue-
green, with white woolly stem tips, 3-5 cm (1.2-2 in) high,
4-6 cm (1.6-2.4 in) in diameter. Tubercles somewhat angu-

Turbinicarpus saueri

lar in outline, rounded above, 2-5 mm high. Central spines
1-3, grayish black, covered with whitish scales below, erect,
curving slightly upward, 10-14 mm (0.4-0.6 in) long. Ra-
dial spines 7-14, white, becoming darker with age, radiating,
more or less straight, 5-15 mm (0.2-0.6 in) long. Flowers
white with reddish midribs, 1.5-2 cm (0.6-0.8 in) long, 2-
2.5 cm (0.8-1 in) in diameter. Fruits whitish brown, round to
elongate, 4-7 mm (to 0.3 in) long, 3-5 mm in diameter. Dis-
tribution: a restricted area in the valley of Jaumave, Tamauli-
pas, Mexico. All species of Turbinicarpus are listed in Appen-
dix I of CITES.

Turbinicarpus schmiedickeanus (Boedeker) Buxbaum &
Backeberg 1937

Echinocactus schmiedickeanus Boedeker 1928, Strombocactus
schmiedickeanus (Boedeker) A. Berger 1929, Toumeya schmiedick-
eana (Boedeker) Bravo & W. T. Marshall 1956, Neolloydia schmie-
dickeana (Boedeker) E. F. Anderson 1986, Pediocactus schmiedick-
eanus (Boedeker) Halda 1998

Echinocactus macrochele Werdermann 1931, Strombocactus macro-
chele (Werdermann) Backeberg 1936, Turbinicarpus macrochele
(Werdermann) Buxbaum & Backeberg 1937, Toumeya macrochele
(Werdermann) Bravo &W.T. Marshall 1956, Turbinicarpus schmie-
dickeanus var. macrochele (Werdermann) Glass & R. Foster 1977,
Neolloydia schmiedickeana var. macrochele (Werdermann) E. F. An-
derson 1986, Pediocactus schmiedickeanus var. macrochele (Wer-
dermann) Halda 1998, Turbinicarpus schmiedickeanus subsp.
macrochele (Werdermann) N. P. Taylor 1998

Strombocactus schwarzii Shurly 1948, Turbinicarpus schwarzii
(Shurly) Backeberg 1951, Toumeya macrochele var. schwarzii
(Shurly) Kladiwa 1975, Turbinicarpus schmiedickeanus var.
schwarzii (Shurly) Glass & R. Foster 1977, Pediocactus schmiedick-
eanus subsp. schwarzii (Shurly) Halda 1998, Turbinicarpus
schmiedickeanus subsp.schwarzii (Shurly) N. P.Taylor 1998

Turbinicarpus klinkerianus Backeberg & H. Jacobsen 1948, Strombo-
cactus klinkerianus (Backeberg & H. Jacobsen) Buining 1951,
Toumeya klinkeriana (Backeberg & H. Jacobsen) Bravo & W. T. Mar-
shall 1956, T. schmiedickeana var. klinkeriana (Backeberg & H. Ja-
cobsen) Krainz 1959, Strombocactus schmiedickeanus var. klinkeri-
anus (Backeberg & H. Jacobsen) G. D. Rowley 1972, Turbinicarpus
schmiedickeanus var. klinkerianus (Backeberg & H. Jacobsen) Glass
& R. Foster 1977, Neolloydia schmiedickeana var. klinkeriana
(Backeberg & H. Jacobsen) E. F. Anderson 1986, Pediocactus
schmiedickeanus subsp. klinkerianus (Backeberg & H. Jacobsen)
Halda 1998, Turbinicarpus schmiedickeanus subsp. klinkerianus
(Backeberg & H. Jacobsen) N. P. Taylor 1998

Turbinicarpus polaskii Backeberg 1961, not validly published; Strom-
bocactus polaskii (Backeberg) Hewitt 1975, not validly published

Turbinicarpus gracilis Glass & R. Foster 1976, T. schmiedickeanus var.
gracilis (Glass & R. Foster) Glass & R. Foster 1977, T. schmiedick-
eanus subsp.gracilis (Glass & R. Foster) Glass 1997, Pediocactus
schmiedickeanus var. gracilis (Glass & R. Foster) Halda 1998

Turbinicarpus flaviflorus G. Frank & A. B. Lau 1979, T. schmiedickeanus



var. flaviflorus (G. Frank & A. B. Lau) Glass & R. Foster 1979, T.
schmiedickeanus subsp.flaviflorus (G. Frank & A. B. Lau) Glass
1997, Pediocactus schmiedickeanus var. flaviflorus (G. Frank & A. B.
Lau) Halda 1998

Turbinicarpus schmiedickeanus var. dickisoniae Glass & R. Foster
1982, Neolloydia schmiedickeana var. dickisoniae (Glass & R. Fos-
ter) E. F. Anderson 1986, T. dickisoniae (Glass & R. Foster) Glass &
A. Hofer 1997, Pediocactus schmiedickeana var. dickisoniae (Glass
& R. Foster) Halda 1998, T. schmiedickeanus subsp. dickisoniae
(Glass & R. Foster) N. P. Taylor 1998, T. gracilis subsp. dickisoniae
(Glass & R. Foster) Panarotto 1998

Turbinicarpus schwarzii var. rubriflorus G. Frank 1993, Pediocactus
schmiedickeanus var. rubriflorus (G. Frank) Halda 1998, T. schmie-
dickeanus subsp. rubriflorus (G. Frank) Panarotto 1998

Turbinicarpus schmiedickeanus subsp. andersonii Mosco &Zanov-
ello 1999

Plants solitary, globose to flattened globose, dull green to
blue-green to gray-green, 1-3 cm (0.4-1.2 in) high, 1.5-5 cm
(0.6-2 in) in diameter. Tubercles conical, elongate conical, or
broad and rounded. Spines variable, 1-10 or more, some-
times absent, thickened and spongy, flattened and paperlike,
or flexible and slightly curved or twisted. Flowers white,
cream, greenish yellow, or magenta, 1.5-2.6 cm (0.6-1 in)
long, 1-3.2 cm (0.4-1.3 in) in diameter. Fruits rounded, some-
what fleshy at maturity. Distribution: Nuevo Leon, Tamauli-
pas, and San Luis Potosi, Mexico.

All species of Turbinicarpus are listed in Appendix I of
CITES. Eight subspecies of T. schmiedickeanus are recognized.
Subspecies schmiedickeanus has dull green stems, twisted
spines, and white to magenta flowers; it occurs in the area of
Miquihuana, Tamaulipas. Subspecies andersonii has only
1-2 spines, and magenta and white flowers produced in win-
ter; it occurs east of El Huizache, San Luis Potosi. Subspecies
dickisoniae has gray-green stems, 1-3 central spines that are
flexible and curve slightly inward, and white flowers; it oc-

Turbinicarpus subterraneus 671

curs near Aramberri, Nuevo Leon. Subspecies flaviflorus has
conical tubercles, 4-6 spines and greenish yellow flowers; it
occurs near Santa Rita, San Luis Potosi. Subspecies gracilis
has nearly round tubercles, one thin, papery central spine,
and white flowers; it is restricted to an area near Aramberri,
Nuevo Leon. Subspecies klinkerianus has rapidly tapering
tubercles, a total of 3 spines with only one persisting, and
white flowers with magenta midribs; it occurs near El Hui-
zache, San Luis Potosi. Subspecies macrochele has poorly de-
veloped tubercles, 0-4 spines, sometimes as many as 6, and
white flowers; it occurs in the vicinity of Matehuala, San Luis
Potosi. Subspecies schwarzii has low, rounded, poorly devel-
oped tubercles, 1-3 spines with one much longer than the
others, and white flowers; it is restricted to an area near La
Bonita, San Luis Potosi.

Turbinicarpus subterraneus (Backeberg) A. D. Zimmer-
man 1991

Echinocactus subterraneus Backeberg 1932, Thelocactus subterra-
neus (Backeberg) Backeberg & F. M. Knuth 1935, Rapicactus sub-
terraneus (Backeberg) Buxbaum & Oehme 1942, Gymnocactus sub-
terraneus (Backeberg) Backeberg 1951, Neolloydia subterranea
(Backeberg) E. F. Anderson 1986, Pediocactus subterraneus
(Backeberg) Halda 1998

Plants usually solitary, globose to globose cylindrical and
with elongate and slender necks, green, to 15 cm (5.9 in) or
more high and 3 cm (1.2 in) in diameter. Root systems tuber-
ous. Tubercles four-angled, 3-5 mm high. Central spines 2,
blackish gray, straight, erect, to 20 mm (0.8 in) long. Radial
spines 16-19, glassy white, radiating, straight, 2-6 mm (to
0.2 in) long. Flowers funnelform, rose violet to magenta, 2-
2.5 cm (0.8-1 in) long, to 3 cm (1.2 in) in diameter. Fruits

Turbinicarpus
subterraneus

Turbinicarpus schmiedickeanus subsp. andersonii
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small, poorly known. Distribution: very restricted localities
in the vicinity of Dr. Arroyo, Nuevo Leon, Mexico. All species
of Turbinicarpus are listed in Appendix I of CITES.

Turbinkarpus swobodae Diers & Esteves 1987
Pediocactus swobodae (Diers & Esteves) Halda 1998

Plants solitary, depressed globose to short cylindrical, dark
gray-green, about 3 cm (1.2 in) high, to 5 cm (2 in) in diam-
eter. Tubercles irregularly pyramidal, 3-5 mm high. Spines
4-6, one longer than the others, whitish below, dark gray or
black toward the tip, not corky, 4-13 mm (to 0.5 in) long.
Flowers white to cream to bright yellowish, 1-1.6 cm (0.4-
0.6 in) long, 1.3-2.2 cm (0.5-0.9 in) in diameter. Fruits green-
ish, becoming brownish, 5-7 mm (0.2-0.3 in) long, 3.5-4
mm in diameter. Distribution: near Rayones, Nuevo Leon,
Mexico. All species of Turbinicarpus are listed in Appendix I
of CITES. Turbinicarpus swobodae seems to be most closely
related to T. schmiedickeanus.

Turbinicarpus valdezianus (H. Moeller) Glass & R. Foster
1977

Pelecyphora valdeziana H. Moeller 1930, Echinocactus valdezianus
(H. Moeller) Boedeker 1930, Thelocactus valdezianus (H. Moeller)
Bravo 1937, Mammillaria valdeziana (H. Moeller) Kelsey & Dayton
1942, Gymnocactus valdezianus (H. Moeller) Backeberg 1966, Nor-
manbokea valdeziana (H. Moeller) Kladiwa & Buxbaum 1969, Neo-
lloydia valdeziana (H. Moeller) E. F. Anderson 1986, Pediocactus
valdezianus (H. Moeller) Halda 1998

Pelecyphora plumosa Boedeker & F. Ritter 1930

Plants solitary, depressed globose to slightly globose cylindri-
cal, 1-2.5 cm (0.4-1 in) high, 1.5-2.5 cm (0.6-1 in) in diam-
eter, green but appearing white because of the dense spines.
Tubercles flattened, 2-3 mm high. Spines all radial, more than

25, plumose, pectinate, white, 1-1.5 mm long. Flowers white
with magenta midveins, 2.2-2.5 cm (0.9-1 in) long, 2-2.5 cm
(0.8-1 in) in diameter. Fruits dark greenish brown, round,
6-7 mm (0.2-0.3 in) in diameter. Distribution: Saltillo, Coa-
huila, south nearly to Matehuala, San Luis Potosi, Mexico. All
species of Turbinicarpus are listed in Appendix I of CITES.

Turbinkarpus viereckii (Werdermann) V. John & Riha 1983
Echinocactus viereckii Werdermann 1931, Thelocactus viereckii (Wer-

dermann) Bravo 1937, Gymnocactus viereckii (Werdermann) Backe-
berg 1951, Neolloydia viereckii (Werdermann) E. F. Anderson 1986,
Pediocactus viereckii (Werdermann) Halda 1998

Gymnocactus viereckii var. major Glass & R. Foster 1978, Turbinicarpus
viereckii var. major (Glass & R. Foster) V. John & Riha 1983, Neolloy-
dia viereckii var. mayor (Glass & R. Foster) E. F. Anderson 1986, T.
w'erec/aY subsp. major (Glass & R. Foster) Glass 1997, Pediocactus
viereckii var. major(Glass & R. Foster) Halda 1998

Plants solitary to commonly clustered. Stems globose to glo-
bose cylindrical, blue-green with extensive white woolly tips,
2-7 cm (0.8-2.8 in) high, 3-6.5 cm (1.2-2.6 in) in diameter.
Tubercles more or less conical, 5-6 mm (0.2 in) high. Central
spines 3-5, slender, white with dark tips, erect, straight, 15-
20 mm (0.6-0.8 in) long. Radial spines 13-22, white, radiat-
ing, straight, 8-13 mm (0.3-0.5 in) long. Flowers magenta
with white throats or completely white, 1.5-3 cm (0.6-1.2 in)
long, 1.5-3.5 cm (0.6-1.4 in) in diameter. Fruits brownish
green, slightly elongate, 5-8 mm (0.2-0.3 in) long. Distribu-
tion: Tamaulipas, Nuevo Leon, and San Luis Potosi, Mexico.

All species of Turbinicarpus are listed in Appendix I of
CITES. Two subspecies of T. viereckii are recognized. Sub-
species viereckii is usually clustered, only 3-4.5 cm (1.2-1.8
in) in diameter, and has 17-22 radial spines and magenta
flowers; it occurs in the valley of Jaumave, Tamaulipas. Sub-
species major is usually solitary, 4-6.5 cm (1.6-2.6 in) in di-
ameter, and has 13-16 radial spines and white flowers; it is
found in Nuevo Leon and San Luis Potosi.

Turbinicarpus valdezianus Turbinicarpus viereckii subsp. viereckii



Turbinkarpus ysabelae (Schlange) v. John & Riha 1983
Thelocactusysabelae Schlange 1934, Gymnocactus ysabelae

(Schlange) Backeberg 1961, Pediocactus ysabelae (Schlange)
Halda 1998

Thelocactus ysabelae var. brevispinus Schlange 1983, Gymnocactus

ysabelaevar. brevispinus (Schlange) Backeberg 1961, Turbinicar-

pus ysabelaevar. brevispinus (Schlange) V.John & Riha 1983

Plants solitary, globose to depressed globose, yellowish
green, 4-16 cm (1.6-6.3 in) high, 7-20 cm (2.8-7.9 in) in di-
ameter. Tubercles well developed, conical, 3-8 mm (to 0.3
in) high, with short areolar grooves. Areoles elongate, very
evident. Central spine one, recurved upward, grayish white
at the base but dark above, 7-20 mm (0.3-0.8 in) long. Ra-
dial spines 16-20, whitish, radiating, more or less straight,
2-10 mm (to 0.4 in) long. Flowers white, 1-1.8 cm (0.4-0.7
in) long, to 7 cm (2.8 in) in diameter. Fruits in the apical
wool, globose, greenish, becoming dry. Distribution: a very
restricted area near Tula, Tamaulipas, Mexico. All species of
Turbinicarpus are listed in Appendix I of CITES.
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Turbinicarpus zaragosae (Glass & R. Foster) Glass &
A. Hofer ex Glass l997

Gymnocactus subterraneus var. zaragosae Glass & R. Foster 1978,

Neolloydia subterranea var. zaragosae (Glass & R. Foster) E. F. An-

derson 1986, Turbinicarpus subterraneus var. zaragosae (Glass &

R. Foster) A. D. Zimmerman 1994

Plants solitary. Stems globose to cylindrical, flush with the
ground, to 15 cm (5.9 in) high and 5 cm (2 in) in diameter,
tapering gradually to the tuberous roots. Central spines 2,
brownish black, becoming gray with age, 15-20 mm (0.6-
0.8 in) long. Radial spines 21-25, bent slightly backward,
glassy white with brown tips, 3-6 mm (to 0.2 in) long, a few
bristles sometimes present. Flowers slender funnelform,
often not opening fully, pale yellow to violet, 1.8-2 cm (0.7-
0.8 in) long, to 1.5 cm (0.6 in) in diameter. Fruits small.
Distribution: a restricted area of gypsum soils near Zaragosa,
Nuevo Leon, Mexico. All species of Turbinicarpus are listed in
Appendix I of CITES.

Turbinkarpusysabelae Turbinicarpus zaragosae
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Uebelmannia
Uebelmannia was described in 1967 by Albert Buining, hon-
oring a Swiss nurseryman, Werner Uebelmann, who had in-
troduced many interesting South American cacti into culti-
vation through his financial support. Buining designated
Parodia gummifera (= U. gummifera) as the type of the genus,
the plant coming from Brazil but not seeming to belong in
Parodia, the genus into which Curt Backeberg and Otto Voll
had placed it when they described the species in 1950.

Uebelmannia has usually been placed in the tribe Noto-
cacteae, but anatomical studies by Reto Nyffeler (1997b,
1998) and DNA sequence work by Robert Wallace (pers.
comm.) clearly indicate that Uebelmannia does not belong
there. It is unclear, however, to which tribe it belongs; it is
treated here as in the tribe Cereeae. The three species of Ue-
belmannia are characterized as having solitary, globose or
cylindrical stems that are distinctly ribbed and spiny. The
epidermis of some species is granular or covered with wax
platelets, resulting in an almost scurfy appearance. Uebel-
mannia pectinifera, for example, has unusually elongated
vertical hypodermal cells that cause the stem surface to be
very bumpy, almost like a cobblestone street (Gibson and
Nobel 1986, 128). The yellow flowers, open during the day in
summer, are quite small, usually less than 25 mm (1 in) in di-
ameter. Uebelmannia has proven to be somewhat difficult to
propagate, often being slow to establish. All species are un-
common and are victims of extensive collecting from the
wild. Rudolf Schulz and Marlon Machado (2000) have writ-
ten a book on the genus.

Uebelmannia Buining 1967
Subfamily Cactoideae, tribe Cereeae. Plants solitary, almost never

branched. Stems mostly small, globose to cylindrical, to 75 cm (30 in)
high; epidermis smooth, papillate, granular, orwith waxy plates. Ribs
numerous, usually sharp, sometimes divided into tubercles. Areoles
usually with well-developed spines. Spines 2-7, straight or slightly
curved, erect to spreading to comblike. Flowers borne subapically,
open duringthe day, small, short funnelform, yellow; areoles of peri-
carpels and floral tubes with dense wool and a few bristles. Fruits glo-
bose to cylindrical, yellow or red, berrylike, with wool and bristles near
the tip but naked below, thin walled and dry at maturity, without floral
remains. Seeds cap shaped, glossy black to reddish brown, wrinkled
to tuberculate to smooth. Distribution: Minas Gerais, Brazil.

Uebelmannia buiningii Donald 1968

Plants short cylindrical, greenish to reddish brown with a
rough surface from wax, to 8 cm (3.1 in) in diameter. Ribs 18,
straight, 15 mm (0.6 in) apart, divided into downward-

pointing tubercles about 5 mm apart. Areoles with sparse
wool. Spines reddish brown, becoming white with age. Cen-
tral spines 4, forming a cross. Radial spines 2-4, shorter than
the centrals, straight, to 5 mm long. Flowers yellow, to 2.7
cm (1.1 in) long and 2 cm (0.8 in) in diameter. Fruits ovoid,
yellow, to 4 mm in diameter. Distribution: quartz in the Serra
Negra, Minas Gerais, Brazil. Uebelmannia buiningii is listed
in Appendix I of CITES.

Uebelmannia gummifera (Backeberg &Voll) Buining 1967
Parodia gummifera Backeberg & Voll 1950

Uebelmannia meninensis Buining 1968, U. gummifera subsp. meni-

nensis (Buining) P. J. Braun & Esteves 1995

Plants globose to slightly elongate, gray-green, to 10 cm (3.9
in) high and 6 cm (2.4 in) in diameter. Ribs about 32, tuber-
culate at first, later narrow and continuous. Areoles grayish
white, nearly confluent and encompassing the stems. Cen-
tral spine one, straight, gray, pointing slightly upward. Ra-
dial spines 3, one pointing slightly downward, to 5 mm long.
Flowers bright yellow, to 2 cm (0.8 in) long and 1.5 cm (0.6
in) in diameter. Fruits yellowish green, to 8 mm (0.3 in) long
and 6 mm (0.2 in) in diameter. Distribution: Serra de Am-
brosia, Minas Gerais, Brazil. Uebelmannia gummifera is listed
in Appendix I of CITES.

Uebelmannia pectinifera Buining 1967
Uebelmannia pectinifera var. pseudopectinifera Buining 1972
Uebelmannia flavispina Buining & Brederoo 1973, U. pectinifera

subsp.flavispina (Buining & Brederoo) P. J. Braun & Esteves 1995

Uebelmannia pectinifera var. multicostata Buining & Brederoo 1975

Uebelmannia pectinifera var. horrida P. J. Braun 1984, U. pectinifera

subsp.hrorrida (P.J. Braun) P. J. Braun &.Esteves 1995

Plants more or less cylindrical, dark reddish brown, to 75 cm
(30 in) high, to 15 cm (5.9 in) in diameter, usually covered

Uebelmannia gummifera, photograph by Urs Eggli



with waxy white scales. Ribs 15-40, acute. Areoles nearly
confluent, with brownish to gray felt. Spines 1-4, brown to
nearly black, erect, often interlacing, to 20 mm (0.8 in) long.
Flowers slender funnelform, to 1.5 cm (0.6 in) long and 1 cm
(0.4 in) in diameter. Fruits pear shaped to cylindrical, vio-
let-red, 1.5-2.5 cm (0.6-1 in) long. Distribution: mountains
of Minas Gerais, Brazil.

Uebelmannia pectinifera is listed in Appendix I of CITES.
Three subspecies of U. pectinifera are recognized; the differ-
ences seem to be slight, and all three occur within a fairly
limited region of Minas Gerais. Subspecies pectinifera has
stems with 18 ribs and reaches about 50 cm (20 in) in height;
it occurs in the higher mountains. Subspecies flavispina has
stems with as many as 29 ribs and is about 35 cm (14 in) in
height; it occurs west of Diamantina. Subspecies horrida has
stems with more than 23 ribs and reaches 1 m (3.3 ft) in
height; it occurs in the Serra do Espinhaco.

Uebelmannia pectinifera 675
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Weberbauerocereus
The poorly understood Weberbauerocereus is of uncertain
affinity. It is probably closely related to the Rauhocereus as well
as Haageocereus and those species ofEchinopsis formerly in-
cluded in Trichocereus, but Wilhelm Barthlott reported
(Hunt and Taylor 1986) that its seeds suggest a relationship
to Browningia. Further research clearly is needed.

Curt Backeberg described Weberbauerocereus in 1942,
honoring August Weberbauer, who did extensive research in
the Peruvian Andes. Backeberg noted that the members of
the genus are large shrubs or treelike cacti, whose flowers
have S-shaped floral tubes and oblique limbs. The number of
species of Weberbauerocereus is uncertain but eight are
presently recognized.

Weberbauerocereus Backeberg 1957
Meyenia Backeberg 1931, not Nees 1832 (Acanthaceae)

Subfamily Cactoideae, tribe Trichocereeae. Plants shrubby to tree-
like, branching basally or above the ground, sometimes forming dis-
tinct trunks. Stems columnar, upright or curving, sometimes scram-
bling. Areoles white to yellowish, woolly. Spines present, often stout.
Flowers large, tubular to funnelform, radially to bilaterally symmetrical,
mostly open at night, whitish, brownish, or reddish; pericarpels and
floral tubes densely covered with scales and hairs. Fruits small, cov-
ered with hairs. Distribution: Peru and northern Chile.

Weberbauerocereus churinensis F. Ritter 1962
Haageocereus churinensis (F. Ritter) P. V. Heath 1995

Plants shrubby, more or less erect, to 2 m (6.6 ft) high,
branching basally. Stems cylindrical, to 5 cm (2 in) in diam-
eter. Ribs 18-20, obtuse, weakly notched. Spines 40-60, poor-
ly differentiated as centrals and radials, light orange-yellow,
some stout, others hairlike, to 1 cm (0.4 in) long, 1-2 longer,
to 3 cm (1.2 in). Flowering zone sometimes evident, with
only bristles 2-4 cm (0.8-1.6 in) long. Flowers pink above,
white below, strongly fragrant, to 12 cm (4.7 in) long; floral
tubes stout, reddish with dark hairs. Fruits with dark hairs, to
4 cm (1.6 in) long and in diameter. Distribution: Lima, Peru.

Weberbauerocereus cuzcoensis Knize 1969
Haageocereus cuzcoensis (Knize) P. V. Heath 1995

Plants much branched, spreading trees, 3-4 m (9.8-13 ft)
high. Stems gray-green, 4-7 cm (1.6-2.8 in) in diameter.
Ribs 10-14, very obtuse, 6-11 mm (0.2-0.4 in) high. Are-
oles with white wool, oval to round. Spines yellow to brown-
ish yellow, stout. Central spines 3-8, not sharp, 1-4 cm (0.4-
1.6 in) long. Radial spines 10-14,0.3-1 cm (to 0.4 in) long,
the longest ones below. Flowers light green, 10—12 cm (3.9—

4.7 in) long. Fruits green, 4 cm (1.6 in) long, 3 cm (1.2 in) in
diameter. Distribution: Andes of central Peru.

Weberbauerocereus johnsonii F. Ritter 1962
Haageocereus johnsonii (F. Ritter) P. V. Heath 1995

Plants shrubby to treelike, branching from 1.5 m (4.9 ft) and
above, to 6 m (20 ft) high with short trunks. Stems columnar,
usually erect, 7-9 cm (2.8-3.5 in) in diameter. Ribs 30-35, ob-
tuse, somewhat tuberculate, to 5 mm high. Areoles brown.
Spines not clearly differentiated as centrals and radials, fine,
golden yellow, scarcely sharp. Central spines 10-12, stout, flex-
ible, to 1 cm (0.4 in) long. Radial spines as many as 20 or more,
to 1.5 cm (0.6 in) long. Flowering zone somewhat distin-
guishable, with larger areoles and hairlike bristles to 6 cm (2.4
in) long. Flowers white or pale pinkish white, to 11 cm (4.3 in)
long; floral tubes with brownish black wool and stout reddish
brown hairs. Fruits globose, green, to 4 cm (1.6 in) in diame-
ter, with gray and brown hairs. Distribution: Cajamarca, Peru.

Weberbauerocereus longicomus F. Ritter 1962
Haageocereus longicomus (F. Ritter) P. V. Heath 1995

Weberbauerocereus albus F. Ritter 1962, Haageocereus albus (F. Rit-

ter) P. V. Heath 1995

Plants treelike, branching in the lower third, to 6 m (20 ft)
high. Stems straight, mostly erect, fairly closely spaced, gray-
green, to 8 cm (3.1 in) in diameter. Ribs 15-18, very obtuse,
to 10 mm (0.4 in) high. Areoles brown. Central spines 1-2,

Weberbauerocereus johnsonii
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very stout, awl shaped, pale brownish yellow, 0.5-1 cm
(0.2-0.4 in) long. Radial spines 15-25, pale to brownish yel-
low, to 1 cm (0.4 in) long, lower ones finer. Flowering zone
somewhat distinct, with a transitional area of modified
spines, becoming one of dense hairs to 10 cm (3.9 in) long.
Flowers somewhat fragrant, white to pink; floral tubes red-
dish brown, with tufted wool and hairs. Fruits globose,
greenish to reddish, with dense covering of wool, to 3 cm (1.2
in) in diameter. Distribution: Cajamarca, Peru.

Weberbauerocereus rauhii Backeberg 1957
Haageocereus rauhii (Backeberg) P. V. Heath 1995

Plants shrubby to treelike and candelabra-like with short
trunks, to 6 m (20 ft) high. Stems vertical, 8-15 cm (3.1-5.9
in) in diameter. Ribs about 23. Areoles gray. Central spines as
many as 6, very stout, yellow with darker tips, 6-7 cm (2.4-
2.8 in) long. Radial spines numerous, whitish gray, to 1 cm
(0.4 in) long. Flowering zone with long bristles. Flowers
creamy brown, to 10 cm (3.9 in) long; floral tubes densely
scaly, violet-brown. Fruits brownish red, to 3 cm (1.2 in) in
diameter, covered with white wool. Distribution: southern
Peru, at an elevation of about 2000 m (6600 ft).

Weberbauerocereus torataensis F. Ritter 1981
Haageocereus torataensis (F. Ritter) P. V. Heath 1995

Plants shrubby, 2-3 m (6.6-9.8 ft) high, spreading. Stems
gray-green, 5-8 cm (2-3.1 in) in diameter. Ribs 11-15,8 mm
(0.3 in) high, very thick, obtuse. Areoles orangish brown,
round to somewhat elongate. Spines reddish brown, not
readily distinguishable as centrals and radials. Central spines
4-8, 0.7-5 cm (0.3-2 in) long. Radial spines 10-14, needle-
like, 0.4-1 cm (to 0.4 in) long. Flowers white to reddish, 9-10
cm (3.5-3.9 in) long; floral tubes reddish brown with small
green scales and reddish wool. Fruits barrel shaped, orange.
Distribution: Torata, Moquegua, Peru, at an elevation of
about 2000m (6600 ft).

Weberbauerocereus weberbaueri (K. Schumann ex Vau-
pel) Backeberg 1957

Cereus weberbaueri K. Schumann ex Vaupel 1913, Meyenia weber-

baueri Backeberg 1931, Haageocereus weberbaueri (K. Schumann

ex Vaupel) D.R. Hunt 1987

Weberbauerocereus horridispinus Rauh & Backeberg 1957

Weberbauerocereus seyboldianus Rauh & Backeberg 1957

Plants shrubby, branching basally, to 4 m (13 ft) high. Stems
numerous, upright or curving, gray-green, 6-10 cm (2.4-3.9
in) in diameter. Ribs 15-22, more or less tuberculate. Are-
oles thick, to 8 mm (0.3 in) in diameter, with long grayish
yellow wool. Central spines 6-8, stout, brownish, to 6 cm

Weberbauerocereus
longicomus,
photograph by
Werner Rauh

Weberbauerocereus rauhii, photograph by Werner Rauh
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(2.4 in) long. Radial spines about 20, thin, yellowish brown,
1-1.5 cm (0.4-0.6 in) long. Flowers borne near the stem tips,
greenish brown outside, white within; floral tubes curving
slightly, with short brown hairs. Fruits globose, yellowish
orange, to 4 cm (1.6 in) long. Distribution: southern Peru
and northern Chile.

Weberbauerocereus winterianus F. Ritter 1962
Haageocereus winterianus (F. Ritter) P. V. Heath 1995

Plants treelike, to 6 m (20 ft) high with trunks to 2 m (6.6 ft)
long, then branching. Stems parallel, ascending, crowded,
5-8 cm (2-3.1 in) in diameter. Ribs 22-27, tuberculate, ob-
tuse, to 5 mm high. Areoles dark, to 4 mm long. Spines dark
golden yellow. Central spines 12-15, needle-like, stout, to 1.5
cm (0.6 in) long. Radial spines 20-30, fine, pressed closely
to the surface, 0.5-1.5 cm (0.2-0.6 in) long. Flowering zones
with fine, light to golden yellow, bristly spines to 7 cm (2.8 in)
long. Flowers white or pinkish white, to 7.5 cm (3 in) long;

floral tubes with blackish brown wool. Fruits barrel shaped,
green to reddish brown with dense dark wool, to 4 cm (1.6
in) in diameter. Distribution: La Libertad, Peru.

Weberocereus
Nathaniel Britton and Joseph Rose described Weberocereus
in 1909. At approximately the same time, Britton and Rose
described two other genera, Eccremocactus and Werckleo-
cereus, for other epiphytic cacti of Central America and
northern South America. The International Cactaceae Sys-
tematics Group has included Eccremocactus and Werckleo-
cereus in Weberocereus, with nine species.

The name Weberocereus (type, Cereus tunilla = W. tunilla)
honors Frederic Albert Constant Weber, who contributed
greatly to the study of cacti in the late nineteenth century.
Britton and Rose (1919-1923,2:214-216,4:204) placed We-
berocereus and Werckleocereus in their subtribe Hylocere-

Weberbauerocereus weberbaueri
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anae, and Eccremocactus in subtribe Epiphyllanae. Subse-
quent research has shown that the broadly defined Weber-
ocereus is, in fact, in the tribe Hylocereeae. Weberocereus is
generally characterized as epiphytic or lithophytic shrubs
with variously shaped stems. Flowers open at night, are short
funnelform to bell shaped, and have tuberculate pericarpels
and floral tubes bearing bristles or hairlike spines.

Weberocereus Britton & Rose 1909
Werckleocereus Britton & Rose 1909
Eccremocactus Britton & Rose 1913

Subfamily Cactoideae, tribe Hylocereeae. Plants epiphytic or litho-

phytic, arching or climbing shrubs. Roots often adventitious. Stem

segments round in cross section, angled, or flattened. Ribs 2-5 with

lobed or toothed margins. Areoles small, weakly spiny. Spines short,

bristly, sometimes absent. Flowers borne laterally on the stems, open

at night in summer, bell shaped to short funnelform, pink to yellow-

white to green tinged, 3-10 cm (1.2-3.9 in) long; areoles of peri-

carpels and floral tubes with bristles or hairy spines; staminal throat

circle present. Fruits globose to oblong, fleshy, often tuberculate, red

or yellow, with white or purple pulp, bristly or naked. Distribution:

southern Mexico south through Central America into Ecuador with the

greatest concentration of species in Costa Rica.

Weberocereus biolleyi (F. A. C. Weber) Britton & Rose 1909
Rhipsalis biolleyi F. A. C. Weber 1902, Cereus biolleyi (F. A. C. Weber)

F. A. C. Weber 1903

Plants epiphytic, much branched, trailing or climbing shrubs.
Stems very long and slender, pendent, rounded or bluntly
angular, brownish red, to 80 cm (31 in) long, 7-15 mm (0.3-
0.6 in) in diameter. Areoles small, wide apart. Spines usually
absent, rarely 1-3, fine. Flowers bell shaped, yellowish green
to reddish brown on the outside, pale pink within; perianth
parts fleshy, pericarpels with white spines. Fruits subglobose,
rose to pink, odorless, to 2.5 cm (1 in) long and 2.2 cm (0.9
in) in diameter. Distribution: Nicaragua and Costa Rica.

Weberocereus bradei (Britton & Rose) G. D. Rowley 1974
Eccremocactus bradei Britton & Rose 1913, Phyllocactus bradei (Brit-

ton & Rose) Vaupel 1913

Plants epiphytic, ascending at first, then horizontal or pen-
dent, branching basally or near tips. Stems round in cross
section basally, then flattened, thick, leaflike, 60-100 cm (24-
39 in) long, 5-12 cm (2-4.7 in) wide, slightly wavy margins,
sinuses to 5 mm deep, rounded apically. Areoles borne at
bases of sinuses, wool absent. Spines 2-4, sometimes more,
amber colored, needle-like, swollen basally, 3-6 mm (to 0.2
in) long. Flowers borne on the apical portion of stems, singly
or in clusters, bell shaped to funnelform, cream to white, 5.5-

7 cm (2.2-2.8 in) long; fleshy perianth segments sometimes
only slightly expanding. Fruits oblong to ovoid, smooth,
brownish red, 3.5 cm (1.4 in) long. Distribution: Costa Rica.

Weberocereus glaber (Eichlam) G. D. Rowley 1982
Cereus glaber Eichlam 1910, Werckleocereus glaber (Eichlam) Britton

& Rose 1917
Selenicereus mirandae Bravo 1967, Werckleocereus glaber var. miran-

dae (Bravo) Kimnach 1978, Weberocereus glaber var. mirandae
(Bravo) Eliasson 1986

Plants climbing, lying flat on the ground, or pendent, with
lateral branching. Roots copious, aerial. Stems more or less
rounded basally, then three-angled above, light green, flat to
slightly concave between the ribs, 2-3 m (6.6-9.8 ft) long,
1.5-4.5 cm (0.6-1.8 in) wide. Areoles with black wool, be-
coming white. Spines 0-5, cream to brown, 1-3 mm long.
Flowers borne apically or subapically, solitary, funnelform,
cream colored, 9-14 cm (3.5-5.5 in) long; pericarpels with
brownish black wool, many twisted hairs, and as many as 12
straight sharp spines to 1 cm (0.4 in) long. Fruits globose,
dull light yellow, fragrant, to 7 cm (2.8 in) long, with many
spines and hairs. Distribution: southern Mexico and Guate-
mala.

Two varieties of Weberocereus glaber are recognized. Vari-
ety glaber has flowers 9-10 cm (3.5-3.9 in) long with rather
sparse hairs; it occurs in Guatemala. Variety mirandae has
flowers 12-14 cm (4.7-5.5 in) long with many hairs; it occurs
in Mexico.

Weberocereus imitans (Kimnach & Hutchison) Buxbaum
1978

Werckleocereus imitans Kimnach & Hutchison 1956, Eccremocactus
imitans (Kimnach & Hutchison) Kimnach 1962, Cryptocereus imi-
tans (Kimnach & Hutchison) Backeberg 1959

Plants epiphytic, ascending at first, then often lying more or
less flat or pendent, much branched. Roots copious, aerial.
Primary stems to 90 cm (35 in) long. Secondary stems aris-
ing at 45° angle from primary stems, rounded basally, then
flattened, grass green, deeply lobed, the sinuses between the
lobes 10-15 cm (3.9-5.9 in) wide. Areoles at bottom of si-
nuses, with white wool, subtended by small scales. Spines
usually absent, sometimes 1-3, straight, needle-like, 2-4 mm
long. Flowers borne on the apical portion of the stems, often
bent sharply upward just above the pericarpels on pendent
stems, nearly straight if on ascending stems, bell shaped to
funnelform, light cream colored, 6-7 cm (2.4-2.8 in) long;
pericarpels with wool and a few spines. Fruits oblong to
ovoid, bronze-green, becoming red, to 3.7 cm (1.5 in) long.
Distribution: southwestern Costa Rica.
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Weberocereus panamensis Britton & Rose 1920

Plants epiphytic, pendent shrubs. Stems strongly three-an-
gled, sometimes flattened, 1-2 cm (0.4-0.8 in) wide, acute
and indented marginally. Areoles small, somewhat sunken,
partly hidden by small thick scales. Spines usually absent,
sometimes 1-3, yellowish, short. Flowers borne near the stem
tips, white, 4-7 cm (1.6-2.8 in) long; pericarpels tubercu-
late, with scales and long white hairs. Fruits red, tubercled,
2-3 cm (0.8-1.2 in) in diameter. Distribution: Panama. We-
berocereus panamensis is poorly understood.

Weberocereus rosei (Kimnach) Buxbaum 1978
Eccremocactus rosei Kimnach 1962, Cryptocereus rosei (Kimnach)

Backeberg 1963

Plants lithophytic, ascending to erect, then pendent, branch-
ing basally. Stems rounded basally for 1-5 cm (0.4-2 in),
then flattened for as much as 90 cm (35 in) or more, 4-8 cm
(1.6-3.1 in) wide, with prominent midribs, scalloped mar-
gins with lobes projecting 3-6 mm. Areoles with little wool.
Spines 0-7, needle-like, stiff, white to dark brown, 1-4 mm
long. Flowers borne singly near the stem tips, slightly fra-
grant, tubular funnelform, greenish cream to pinkish, 5.5-7
cm (2.2-2.8 in) long; pericarpels tuberculate, with bracts and
numerous spines. Fruits magenta, 4.5 cm (1.8 in) long, with-
out fragrance. Distribution: Ecuador.

Weberocereus tonduzii (F. A. C. Weber) G. D. Rowley 1982
BALLERINA FLOWER
Cereus tonduzii F. A. C. Weber 1902, Werckleocereus tonduzii (P. A. C.

Weber) Britton & Rose 1909

Plants climbing, sprawling, or pendent, branching apically
or laterally. Roots copious, aerial. Stems rounded basally for
1-4 cm (0.4-1.6 in), then three-angled, light green, to 40 cm
(16 in) long, 3-5 cm (1.2-2 in) wide, with concave faces,
slightly lobed marginally. Areoles small, with whitish or
blackish wool. Spines 1-2, sometimes absent, conical to nee-
dle-like, brownish, to 2 mm long. Flowers borne singly from
subapical areoles, funnelform, white, 7-8 cm (2.8-3.1 in)
long, floral tubes nearly straight or upcurved; pericarpels tu-
berculate, with bracts, dark wool, and radiating spines 1-6
mm (to 0.2 in) long. Fruits subglobose, light green, becom-
ing yellow, heavily spined, to 4 cm (1.6 in) in diameter. Dis-
tribution: Costa Rica.

Weberocereus trichophorus H. Johnson & Kimnach 1963

Plants climbing to pendent epiphytes, branching laterally
and irregularly. Roots copious, aerial. Stems rounded on

older portions, the younger faintly five-angled, stout, green,
8-12 mm (0.3-0.5 in) in diameter, with low ridges formed
by inconspicuous tubercles. Areoles with spines and curly
hairs. Spines 10-20, stiff, relatively strong, yellow, 3-12 mm
(to 0.5 in) long; hairlike spines 30-40, 5-20 mm (0.2-0.8
in) long. Flowers borne singly, bell shaped to funnelform,
with pungent odor, pink to purplish, 5.5-6 cm (2.2-2.4 in)
long, to 3.5 cm (1.4 in) in diameter, floral tubes relatively
short; pericarpels tuberculate, with bracts, masses of wool,
and 15-18 hairlike spines. Fruits oblong, pinkish white to
magenta or purplish red, to 3 cm (1.2 in) long. Distribution:
Costa Rica.

Weberocereus tunilla (F. A. C. Weber) Britton & Rose 1909
Cereus tunilla F. A. C. Weber 1902
Cereus gonzalezii F. A. C. Weber 1902

Plants climbing, sprawling, or pendent, branching irregu-
larly. Roots copious, aerial. Stems two- to six-angled with
prominent tubercles beneath the areoles, fleshy, reddish
green, margins entire or toothed, 6—23 mm (0.2—0.9 in) in
diameter, when flattened to 25 mm (1 in) wide. Areoles
woolly and with spines. Spines 4-20, radiate, bulbous basally,
cream colored, becoming brownish with age, hairlike, some-
what curved, 3-5 mm long. Flowers borne singly, funnel-
form to bell shaped, with pungent odor, pink, 6-7 cm (2.4-
2.8 in) long; pericarpels strongly tuberculate, with bracts,
white wool, and 4-12 hairlike spines per areole. Fruits short
oblong, pink, somewhat spiny, 4.5 cm (1.8 in) long, 3.5 cm
(1.4 in) in diameter. Distribution: Costa Rica.

Weberocereus tunilla



Yungasocereus
Martin Cardenas, who described the genus Samaipaticereus
with one species in 1952, described a second in 1957, S. m-
quisivensis. He reported that it occurred in Inquisivi prov-
ince, La Paz, Bolivia, a considerable distance from the habi-
tat the first species, S. corroanus. Later, Friedrich Ritter found
the second species nearby in Yungas province and believed it
to be quite different from S. corroanus, so in 1980 he de-
scribed Yungasocereus (type, S. inquisivensis = Y. inquisiven-
sis) for it. The International Cactaceae Systematics Group
was unsure of the status of Yungasocereus and provisionally
placed it in Haageocereus (Hunt and Taylor 1986, 1990).
Later, however, it was separated as a distinct genus with a sin-
gle species (Hunt 1996).

Yungasocereus F. Ritter 1980
Subfamily Cactoideae, tribe Trichocereeae.

Yungasocereus inquisivensis (Cardenas) F. Ritter 1980
Samaipaticereus inquisivensis Cardenas 1957
Yungasocereus micmcarpus F. Ritter ex Krainz 1967, not validly pub-

lished

Plants treelike or shrubby, branched, 4-5 m (13-16 ft) high.
Stems dark green, 6-7 cm (2.4-2.8 in) in diameter. Ribs usu-
ally 6-10, straight, to 1 cm (0.4 in) high, 1.5 cm (0.6 in) wide,
very obtuse. Spines 4-12, not differentiated as centrals and
radials, needle-like, brownish to gray, 1.5-3 cm (0.6-1.2 in)
long. Flowers five to eight, borne near the stem tips, open

Yungasocereus inquisivensis 681

during the day and night, narrow funnelform, slightly bilat-
erally symmetrical, white, 5-6 cm (2-2.4 in) long. Fruits 2-
2.8 cm (0.8-1.1 in) long. Distribution: Yungas and Inquisivi
provinces, La Paz, Bolivia, at an elevation of about 2000 m
(6600 ft). Yungasocereus inquisivensis is not well known and
few plants are in cultivation. Many questions remain regard-
ing its relationship to other South American columnar cacti.

Yungasocereus inquisivensis
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APPENDIX ONE Maps



1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

BY NUMBER
Baja California

Baja California Sur
Sonora

Chihuahua
Coahuila

Nuevo Leon
Tamaulipas

Sinaloa
Durango

Zacatecas
San Luis Potosi

Nayarit
Jalisco

Aguascalientes
Guanajuato

Queretaro
Colima

Michoacan
Mexico

Morelos
Tlaxcala
Hidalgo
Puebla

Veracruz
Guerrero

Oaxaca
Chiapas
Tabasco

Campeche
Yucatan

Quintana Roo
Federal District

BYNAME
Aguascalientes
Baja California
Baja California Sur
Campeche
Chiapas
Chihuahua
Coahuila
Colima
Durango
Federal District
Guanajuato
Guerrero
Hidalgo
Jalisco
Mexico
Michoacan
Morelos
Nayarit
Nuevo Leon
Oaxaca
Puebla
Queretaro
Quintana Roo
San Luis Potosi
Sinaloa
Sonora
Tabasco
Tamaulipas
Tlaxcala
Veracruz
Yucatan
Zacatecas

14
1
2

29
27
4
5

17
9

32
15
25
22
13
19
18
20
12
6

26
23
16
31
11
8
3

28
7

21
24
30
10



BYNUMBER
1 Esmeraldas
2 Carchi
3 Imbabura
4 Manabf
5 Pichincha
6 Napo
7 Sucumbios
8 Guayas
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BYNAME
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7
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Acre
Alagoas
Amapa
Amazonas
Bahia
Ceara
Espirito Santo
Federal District
Goias
Maranhao
Mato Grosso
Mato Grosso do Sul
Minas Gerais
Para
Paraiba
Parana
Pernambuco
Piaui
Rio de Janeiro
Rio Grande do Norte 15
Rio Grande do Sul 27
Rondonia 4
Roraima 1
Santa Catarina 26
Sao Paulo 24
Sergipe 19
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CHILE

BY NUMBER BYNAME
1 Tarapaca Aisen del General 12
2 Antofagasta Carlos Ibanez
3 Atacama del Campo
4 Coquimbo Antofagasta 2
5 Valparaiso Atacama 3
6 Santiago Bio-Bio 9
7 Libertador General Coquimbo 4

Bernardo O'Higgins La Araucania 10
8 Maule Libertador General 7
9 Bio-Bio Bernardo O'Higgins

10 La Araucania Los Lagos 11
11 Los Lagos Magallanesy 13
12 Aisen del General Antartica Chilena

Carlos Ibanez Maule 8
del Campo Santiago 6

13 Magallanesy Tarapaca 1
Antartica Chilena Valparaiso 5

ARGENTINA

BY NUMBER BYNAME
1 Jujuy Buenos Aires 19
2 Salta Catamarca 3
3 Catamarca Chaco 6
4 Tucuman Chubut 21
5 Santiago del Estero Cordoba 12
6 Chaco Corrientes 15
7 Formosa Entre Rios 14
8 LaRioja Formosa 7
9 SanJuan Jujuy 1

10 Mendoza La Pampa 18
11 San Luis LaRioja 8
12 Cordoba Mendoza 10
13 Santa Fe Misiones 16
14 Entre Rios Neuquen 17
15 Corrientes Rio Negro 20
16 Misiones Salta 2
17 Neuquen SanJuan 9
18 La Pampa San Luis 11
19 Buenos Aires Santa Cruz 22
20 Rio Negro Santa Fe 13
21 Chubut Santiago del Estero 5
22 Santa Cruz Tierra del Fuego 23
23 Tierra del Fuego Tucuman 4
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BY NUMBER
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APPENDIX TWO

Botanic Gardens and Herbaria
WITH SIGNIFICANT COLLECTIONS OF CACTI

Serious students of cacti as well as those interested in seeing the great
diversity of the family cannot always go to the natural habitat of the
plants. Not only is there the matter of expense, many areas are remote
and difficult to reach. Botanic gardens present a wide variety of plants in
pleasant, comfortable surroundings, however. As noted in Chapter 3,
botanic gardens also play an important role in ex situ conservation of
cacti.

Herbaria may not be as spectacular as botanic gardens with their
living specimens, but for the researcher, herbaria are of equal impor-
tance. The herbarium contains numerous specimens, often from
throughout the geographical range of a particular cactus, something
that may not be possible in the limited space of a botanic garden. The
herbarium specimen also contains valuable collection data in addition
to the actual preserved plant material.

Several botanic gardens and herbaria have received the collections of
workers on cacti and have supported research on plants of arid regions.
Most of these institutions welcome visitors and scientists who wish to
study the plants. The botanic gardens and herbaria are arranged alpha-
betically, by country, state, and city.

Botanic Gardens
The following botanic gardens have major collections of cacti and other
succulents. Most are located in the Western Hemisphere and in many
instances specialize in the floras of the regions in which they are located.
Some botanic gardens have displays of cacti that attempt to simulate
how they occur in their natural habitats.

Jardin Botanico del Instituto de Biologia de Universidad Nacional
Autonoma de Mexico
Ciudad Universitaria, Apartado Postal 70-614, 04510 Coyoacan,
Mexico D.F., Mexico

This major Mexican botanic garden is part of the National University of
Mexico and has an area of 10 hectares (25 acres). A major portion of the
garden is dedicated to Dra. Helia Bravo H., Mexico's foremost cactus
specialist, and contains a cactus collection of 455 species, the origin of
300 (66%) documented, including 23 species listed in Appendix I of the
CITES Cactaceae Checklist (Hunt 1999a). Important collections of cacti
include those of and S. Arias M., H. Bravo H., D. B. Gold, U. Guzman C.,
E. Matuda, F. Miranda, J. Reyes S., and H. Sanchez-Mejorada R.

Desert Botanical Garden
1201 North Galvin Parkway, Phoenix, Arizona 85008, U.S.A.

The garden, a private institution founded in 1937, covers 59 hectares
(145 acres). Most of the specimens are planted outside but there are also
three glasshouses, an extensive shade house, and a small facility for
maintaining tropical cacti. The garden's cactus collection comprises
1296 taxa, the origin of 841 (65%) documented. Significant collections
at the garden include those of E. F. Anderson, M. Baker, H. Earle, R. En-
gard, H. S. Gentry, W. Hodgson, P. C. Hutchison, F. Kattermann, G. Lind-
say, B. Parfitt, D. Pinkava, J. Rebman, L. Slauson (Ecker), and A. D. Zim-
merman. The garden is a member of the Center for Plant Conservation
and is responsible for maintaining living plants and seed collections of
many of the threatened and endangered cacti of the southwestern
United States. Seed banks and living ex situ collections have been estab-
lished for the following cacti: Coryphantha ramillosa, C. recurvata, C. ro-
bustispina, Echinocactus horizonthalonius var. nicholii, Echinocereus
chisoensis var. chisoensis, E. viridiflorus subsp. davisii, Echinomastus
erectocentrus, E. mariposensis, Epithelantha bokei, Escobaria minima,
E. robbinsorum, E. sneedii subsp. sneedii, Mammillaria thornberi, and
Peniocereus greggii var. transmontanus.

University of California Botanical Garden
200 Centennial Drive, Berkeley, California 94720, U.S.A.

The garden, founded in 1890 and state supported, is located in Sycamore
Canyon above one of the largest university campuses in the United
States. The garden has an area of 13 hectares (32 acres), and succulents
constitute a fifth of the collection; cacti make up the main part of this
and the origin of about 70% of them is documented. Specimens col-
lected by M. Cardenas, S. B. Hogan, P. C. Hutchison, A. B. Lau, R. Moran,
M. Kimnach, W. Krahn, F. Ritter, R. Rodin, and J. West are present in the
garden. The garden is a member of the Center for Plant Conservation.

Rancho Santa Ana Botanic Garden
1500 North College Avenue, Claremont, California 91711, U.S.A.

This private institution was established in 1927 with the purpose of spe-
cializing in native California plants. Consequently, a major section of
the 34 hectares (85 acres) is dedicated to plants from arid regions, espe-
cially the cacti. New desert beds were established in the 1990s to exhibit

691



692 Botanic Gardens and Herbaria

the cacti native to California better. Specimens were collected mainly by
the garden's staff, including L. Benson, L. Lenz, P. Munz, and R. Thorne.

Huntington Botanical Gardens
1151 Oxford Road, San Marino, California 91108, U.S.A.

The Huntington, a private institution founded in 1919, has a desert plant
collection that covers 6 hectares (15 acres). Most of the collection is out-
doors, but the gardens also have several glasshouses. There are 3125 taxa
of Cactaceae, the origin of 26% documented. The Huntington has seed ex-
change programs with other institutions and is also responsible for grow-
ing and distributing International Succulent Institute materials each year.
Cactus collections at the gardens include those of E. F. Anderson, W. Baker,
J. Betzler, J. Bleck, F. Boutin, S. Brack, F. Brandt, M. Cardenas, J. Clements,
S. Collenette, J. Dice, J. Dodson, H. Earle, U. Eggli, C. Fleming, J. Folsom,
R. Foster, E. Gay, C. Glass, A. Hoffman, I. Hoffmann, P. C. Hutchison, F.
Kattermann, R. Kiesling, M. Kimnach, K. Knize, A. B. Lau, B. Leuen-
berger, G. Lyons, T. MacDougall, N. Martinez, W. Minnich, R. Moran, F.
Otero, D. Plowes, W. Rauh, H. Sanchez-Mejorada, and J. Trager.

Botanic Garden and Botanical Museum, Berlin-Dahlem
Konigin-Luise-Strasse 6-8, D-14191 Berlin, Germany

This marvelous collection of plants was started in 1679 as part of the
Berlin City Palace, but in 1718 Friedrich Wilhelm I gave it to the Pruss-
ian Academy of Sciences. It is now operated by the city of Berlin. The
collection has survived and grown despite the horrors of World War II,
and there are more than 20,000 species of plants on 43 hectares (106
acres). Because of the severe winters, the cactus collection is housed in
several glasshouses, some of which are open to the public. Many living
cacti have been in the collection for more than 50 years, thus affording
the researcher the opportunity of studying the same material as some of
the early great German botanists.

Jardin Exotique de Monaco
Boite Postale 105, Monte Carlo 98002, Monaco

Founded in 1933, this municipally operated garden has an area of 1
hectare (2.5 acres) and has long specialized in succulents. Its location on
a steep hillside, overlooking the city, is spectacular. The garden contains
4000 succulent plant taxa, the origin of 800 (20%) documented. The
cacti are among the most important succulent groups represented in the
garden. In addition to the large public display area on the cliff, there are
many glass and shade houses housing cacti, but these are available only
by appointment. Cacti in the collection that are listed in Appendix I of
the CITES Cactaceae Checklist (Hunt 1999a) include Ariocarpus,Astro-
phytum, Discocactus, Mammillaria, Melocactus, Obregonia, Pediocactus,
Turbinicarpus, and Uebelmannia. Cactus collectors who have deposited
material in the Jardin Exotique include C. Backeberg, R. Kiesling, and W.
Rauh.

Jardin BotanicoTropical "Pinya de Rosa"
Blanes, Santa Cristina, Lloret de Mar, Girona, Costa Brava, Spain

This private garden was founded by Fernando Riviere de Caralt in 1945,
with additional plantings added later. Prior to 1977 the garden was

closed to the public, though Senor Riviere often invited scientists and
other researchers to study plants in the collection. Particularly impres-
sive are the huge beds of Echinocactus grusonii and various species of
opuntioids. Unfortunately, following the death of Senor Riviere in 1992,
the collection has become simply one of display, with numerous labels
and other important data lost. Nonetheless, many undescribed Opunti-
oideae are in the collection, and research on them is needed.

Stadtische Sukkulenten-Sammlung Ziirich
Mythenquai 88, CH-8002 Zurich, Switzerland

The Zurich Succulent Plant Collection was founded in 1931 and is oper-
ated by the city as part of its extensive park system. It comprises an area
of 0.5 hectare (1.24 acres) with nearly all the collection in glasshouses.
The succulent collection numbers more than 50,000 individual plants.
About 20% of the collection is of horticultural origin with no indication
of locality, but the other 80% has some documentation. The collection is
the official repository of the International Organization for Succulent
Plant Study, with its archives, library, and voucher specimens for several
research projects. Collectors who have contributed substantially to the
Zurich holdings of cacti include E. F. Anderson, U. Eggli, W. Rauh, W.
Rausch, W. Reppenhagen, and F. Ritter. In addition, numerous acces-
sions have been received from the International Succulent Institute (see
Huntington Botanical Gardens) as well as obtained or purchased from
horticultural firms such as Kohres, Uhlig, and Abbey Garden, and from
private individuals.

Royal Botanic Gardens, Kew
Richmond, SurreyTW9 3AE, United Kingdom

Founded in 1761 by a member of the royal family, presented to the na-
tion in 1841, and located on the Thames River west of London, Kew is
one of the most famous botanic gardens in the world. Consisting of more
than 117 hectares (289 acres), it has four museums, laboratories, a large
herbarium, and numerous greenhouses. Several thousand plant spe-
cies from throughout the world are grown both indoors and out. The
most significant structure with regard to cacti is the Princess of Wales
Conservatory. Officially opened in 1987, this remarkable structure con-
tains a wide variety of plants, from tropical ferns and carnivorous plants
to those of the dry tropics and subtropics. Cacti are prominently dis-
played and identified in the dry portions, one part of which includes a
panorama backdrop of the Sonoran Desert. Kew also has a large collec-
tion of cacti in greenhouses that are dedicated to research; they may be
visited only by appointment. Collections by numerous English bota-
nists, including D. R. Hunt, N. P. Taylor, and D. C. Zappi, are found at Kew.

Herbaria
Herbaria consist of dried, pressed plant specimens, attached to stan-
dard-sized herbarium sheets together with labels, and carefully filed
and curated in permanent cabinets. The dried collections are often sup-
plemented with liquid-preserved specimens and other special collec-
tions. Herbaria are often part of the collections at botanic gardens, re-
search institutes, or universities, and are usually associated with library
collections, all of which are needed for botanical research. The label on
an herbarium specimen is usually placed at the lower right-hand corner
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of the sheet and bears the name of the plant, the location where it was
collected, the elevation, ecological data, and the date, name, and collec-
tion number of the collector. Smaller annotation labels, added by later
researchers, may bear additional data, especially on the identification
and correct name of the plant. Data may be fewer, especially if the spec-
imen is older, for early collectors were often unaware of the significance
of details we now expect. For example, collections made in Mexico prior
to later in the twentieth century often include only the state in which the
plant was collected, or perhaps the city if one was nearby. Of course, bet-
ter maps make the task much easier today, and currently collected spec-
imens often now have the exact latitude, longitude, and elevation from
global positioning systems. Herbaria are thus "libraries" of plant speci-
mens containing surprisingly large amounts of information. Herbar-
ium specimens remain essential for systematic work on cacti, though
unfortunately, many early workers did not recognize the need for pre-
served material and did not bother to carry out the often difficult task of
making herbarium specimens or preserving plants in alcohol.

Another important function of the herbarium is to serve as a repos-
itory for voucher specimens for laboratory studies. Whether the research
be anatomical, scanning electron microscopy of pollen or seeds, or DNA
analysis, for example, it is necessary that a voucher of the plant studied
be deposited in an herbarium so that future researchers may confirm
exactly what was studied. Type specimens, the actual individual plants
upon which formal Latin scientific names have been conferred, must
also be deposited in an herbarium. Taxonomic research on cacti, like
that on most plants, is an international, collective endeavor, and the loan
of specimens between institutions around the world is an important ac-
tivity for most herbaria.

In most instances, cacti make up only a relatively small portion of
each herbarium's collection, which may amount to many thousands,
even millions, of specimens. On the other hand, certain specialized col-
lections, such as those of the Desert Botanical Garden and the Zurich
Succulent Plant Collection, have herbaria with a high percentage of cacti.

The following list includes many of the major herbaria that have im-
portant collections of cacti. The name of the institution is followed by
the herbarium abbreviation that serves as the official designation of the
International Association for Plant Taxonomy, and some of the major
contributors of cactus specimens to each herbarium are listed.

Herbario, Instituto de Botanica Darwinion (SI)
Casilla de Correo 22, 1642 San Isidro, Buenos Aires, Argentina

This important Argentine herbarium contains the cactus collection
of R. Kiesling, his colleagues, and predecessors.

Herbario, Section Botanica, Museo National de Historia Natural
(SGO)
Casilla 787, Santiago, Chile

This is one of the most important herbaria in western South Amer-
ica for it contains the cactus specimens of F. Philippi, F. Ritter, and
E. Werdermann.

Herbario, Departamento de Botanica, Escuela Nacional de Ciencias
Biologicas(ENCB)
Instituto Politecnico Nacional, Apartado Postal 17-564, 11410 Mex-
ico, D.F., Mexico

This institution has long been involved in important floristic and
ecological studies of the Mexican flora. Collections of cacti include
those of C. G. Pringle, J. Rzedowski, and I. L. Wiggins.

Herbario Nacional de Mexico, Departamento de Botanica, Instituto
de Biologia, Universidad Nacional Autonoma de Mexico (MEXU)
Apartado Postal 70-233, 04510 Mexico, D.F., Mexico

This is the most important cactus herbarium in Mexico, including
cactus specimens from collectors including S. Arias, H. Bravo H.,
D. Gold, H. Hernandez, E. Matuda, E. Palmer, C. G. Pringle,
H. Sanchez-Mejorada, and L. Scheinvar.

Lois Porter Earle Herbarium, Desert Botanical Garden (DES)
1201 North Galvin Parkway, Phoenix, Arizona 85008, U.S.A.

For more than 50 years this herbarium has received cactus speci-
mens of active researchers, especially those working in the south-
western United States. Some of the most important cactus collec-
tions include those of E. F. Anderson, M. Baker, B. Parfitt, D. Pink-
ava, W. Hodgson, and F. Kattermann.

Herbarium, Department of Botany, Arizona State University (ASU)
Tempe, Arizona 85287, U.S.A.

Research, especially cytotaxonomic studies of cacti and floristic
studies of arid regions, make this herbarium very important.
Cactus collections include those of M. Baker, L. McGill, B. Parfitt,
D. Pinkava, J. Rebman, and N. Trushell.

University Herbarium (UC), University of California
Berkeley, California 94720, U.S.A.

The largest herbarium collection in the western United States con-
tains both historical and current cactus collections of important
American researchers, including K. Brandegee, T. S. Brandegee,
P. C. Hutchison, M. Kimnach, and C. A. Purpus.

Herbaria of Rancho Santa Ana Botanic Garden (RSA) and Pomona
College (POM), Rancho Santa Ana Botanic Garden
1500 North College Avenue, Claremont, California 91711, U.S.A.

This major herbarium collection of the western United States con-
tains a large number of cacti, including those collected by E. F. An-
derson, L. D. Benson, D. Griffiths, P. A. Munz, D. L. Walkington, and
C. B.Wolfe.

Herbarium, San Diego Natural History Museum (SD), Balboa Park
Post Office Box 1390, San Diego, California 92112, U.S.A.

This western U.S. herbarium has one of the best collections of cacti
from Baja California and other parts of Mexico. Cactus collections
include those of F. F. Gander, G. Lindsay, R. Moran, and J. Rebman.

Herbarium, Botany Department (CAS), and Dudley Herbarium of
Stanford University (DS), California Academy of Sciences
Golden Gate Park, San Francisco, California 94118, U.S.A.

Collections from important field studies made in western North
America as well as South America, including the Galapagos Islands,
are deposited here. Cactus specimens include those of K. Bran-
degee, J. T. Howell, T. H. Kearney, C. G. Pringle, J. Rzedowski,
A. Stewart, and E. Werdermann.



694 Botanic Gardens and Herbaria

United States National Herbarium (US)
Botany Department, Smithsonian Institution
Washington, D.C. 20560, U.S.A.

The largest herbarium in the United States, the cacti form a major
part of the collection and are of great historical significance. Many
current researchers also deposit duplicate material at this herbar-
ium. Cactus specialists with collections here include D. Griffiths,
F. E. Lloyd, E. Palmer, C. G. Pringle, J. N. Rose, and S. Watson.

Herbarium, Missouri Botanical Garden (MO)
4344 Shaw Boulevard, Post Office Box 299, St. Louis, Missouri
63166, U.S.A.

This major American herbarium contains many historically im-
portant collections of cacti, including those of G. Engelmann,
A. Fendler, J. C. Fremont, M. E. Jones, R. Orcutt, and E. Palmer.

Herbarium, New York Botanical Garden (NY)
200th Street and Southern Boulevard, Bronx, NewYork, 10458, U.S.A.

Like the herbarium of the Missouri Botanical Garden, this major
U.S. herbarium contains many historically important cactus collec-
tions, including those of N. L. Britton and C. G. Pringle.

Herbarium, Biology Department, Sul Ross State University (SRSC)
Alpine, Texas 79832, U.S.A.

One of the two major collections located in west Texas, this herbar-
ium has important material from the Chihuahuan Desert. The main
collections of cacti are those by A. M. Powell and B. H. Warnock.

Herbarium, Laboratory for Environmental Biology, University of
Texas at El Paso (UTEP)
El Paso, Texas 79968, U.S.A.

This institution has become the depository of many important
specimens from the Chihuahuan Desert, including collections

made by R. D. Worthington.

Herbarium, Botanischer Garten und Botanisches Museum Berlin-
Dahlem(B)
Konigin-Luise-Strasse 6-8, D-14191 Berlin, Germany

This herbarium contains many historically important cactus speci-
mens that were deposited by German botanists and horticulturists
during the past. Unfortunately, many important specimens were
lost in World War II as a result of bombing.

International Organization for Succulent Plant Study-Affiliated
Reserve Collection and Herbarium (ZSS)
Stadtische Sukkulenten-Sammlung Zurich, Mythenquai 88,
CH-8002 Zurich, Switzerland

This is the official repository of materials of the IOS. Therefore, it
contains many important succulent specimens, including cacti.
Cactus specimens have been deposited by F. Buxbaum, W. Rauh,
W. Rausch, F. Ritter, and many members of the IOS.

Herbarium, Royal Botanic Gardens, Kew(K)
Richmond, Surrey TW9 3AB, United Kingdom

Probably the most important European herbarium for cactus speci-
mens, Kew houses thousands of cactus specimens deposited by

many collectors. Some more recent contributions are those of
E. F. Anderson, D. R. Hunt, N. P. Taylor, and D. C. Zappi.



Glossary

An effort has been made to reduce the number of technical terms used
in The Cactus Family, but of course it is impossible to eliminate all of
them. This glossary defines specialized terms used in The Cactus Fam-
ily but a much more complete glossary is that by Eggli (1993). An inter-
esting earlier glossary of succulent plants is that by Marshall and Woods
(1938).

abaxial. On the side away from the axis; the side oriented away from
the stem; compare adaxial

acrotonic. Sequential development of new organs from or near the tip
of existing ones, especially evident in Rhipsalis; compare mesotonic

acuminate. With a long, tapering point set off abruptly from the main
portion

acute. With the pointed end forming an acute angle; sharply pointed
adaxial. On the side toward the axis; the side oriented toward the stem
adventitious. Usually referring to roots produced from the nodes,

often above the ground
aerial. Not connected to the ground, as in an aerial root
anther. Top portion of the stamen, consisting of one or more pollen

sacs; the site of pollen formation
appressed. Pressed closely to or flattened against the stem
areolate. Bearing areoles
areole. Specialized axillary bud or short shoot; the spine cushion, pro-

ducing leaves, spines, and flowers
aril. Usually a fleshy or corky outgrowth of the funiculus, covering

part or all of the seed; compare caruncle, strophiole
arillate. With an aril
armed. With spines or other pointed structures
articulate. Jointed, divided into segments at each node
attenuate. With a long, tapering point
awl shaped. With a narrow, stiff, flattened body that tapers gradually

to a point
axial. An organ with its axis oriented parallel to the main axis
axil. Angle between the upper side of a leaf and the stem; the depres-

sion between the tubercles in Mammillaria from which the flowers
arise

axillary. In the axil
banded. Marked with rings of different colors
barbed. Ending in a rigid hook
bract. Modified leaf, usually at the base of or subtending a flower; usu-

ally very small

bulbous. Expanded or inflated basally
caatinga. Drought-deciduous shrub or forest vegetation of northeast-

ern Brazil
caespitose. Tufted, with many stems growing from a common base,

often forming low mounds or cushions
calyx. Collective term for the sepals of a flower
candelabra-like. Resembling a candlestick, with a main trunk and

several large branches
caruncle. Special growth on the seed coat; a type of hard aril, often a

form of secretion, usually near the micropyle; compare strophiole
central spine. One of the innermost spines of an areole; compare ra-

dial spine
cephalium. Specialized reproductive stem growth of some cacti, with

very short internodes and usually dense wool or hairs; compare
pseudocephalium

cladode. A leaflike structure, usually derived from a flattened stem
segment

clambering. Crawling or sprawling along the ground
cleistogamous. Referring to flowers that do not open
climbing. Supported by clinging to or twining around objects
clustering. Many stems arising from a common base and growing to-

gether, either loosely or compactly; caespitose
compressed. Flattened
conical. Cone shaped and if attached, at the broad end
conjunct. Sometimes joined
conserved name. A name that may be invalid or illegitimate under

the rules of the International Code of Botanical Nomenclature but
that has been mandated for use to avoid nomenclatural problems of
various kinds

corolla. Collective term for the petals of a flower
cortex. Tissue lying beneath the epidermis (and hypodermis), usually

consisting of parenchyma cells for photosynthesis and storage;
compare pith

creeping. Prostrate, growing along the ground and often producing
adventitious roots; compare decumbent, procumbent

deciduous. Falling off, being shed at a certain time of year
decumbent. Creeping along the ground but with the stem tips raised;

compare procumbent, prostrate
deflexed. Abruptly bent or turned downward; compare reflexed
dehiscent. Splitting open, often along predetermined lines; compare

indehiscent
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depressed. Flattened from above and often depressed in the center
descending. Bent downward; pointing down

determinate. Growing to a certain point or size and then stopping;
compare indeterminate

dichotomous. Forking; usually branching into two equal branches
dimorphic. Having two different forms or shapes
diploid. With two sets of chromosomes, that is, each chromosome oc-

curring in a pair; compare triploid, tetraploid, octoploid, polyploid
disjunction. A geographic distribution in which populations are sep-

arated, not continuous
distal. Far from the point of attachment
ellipsoidal. Elliptical in cross section, three-dimensionally
elliptical. Having the form of an ellipse, oblong-rounded with round

ends, two-dimensionally
elongate. Lengthened
endemic. Restricted to a particular geographic area; with narrow or

limited distribution
ephemeral. Seasonal; short-lived
epidermis. Outer, protective layer of the stem, leaf, or root
epiphyte. A plant growing on another plant, for support but not nour-

ishment; compare geophyte, lithophyte
ex. Latin for from, and in the authority citation following a scientific

name indicating the person who actually published the name; for
example, Opuntia ciribe Engelmann ex J. M. Coulter 1896, a syn-
onym of Cylindropuntia bigelovii (Engelmann) F. M. Knuth 1935,
means that John Coulter actually published the name 0. ciribe in
1896 but attributed it to George Engelmann

exserted. Projecting beyond the surrounding structure

extrafloral. Outside the flower
f. Abbreviation for the taxonomic rank of form

felted. With short, often interwoven, dense hairs
filament. Stalk of the stamen that supports the anther
flaccid. Weak, flabby; soft and limp
floral tube. United portion of the corolla, making a tube, sometimes

including the calyx; compare pericarpel
fringed. With small, threadlike appendages along the edge
fruit. Derived from the ovary or ovaries following fertilization and de-

velopment of the seeds within, including part of the receptacle in
cacti

funicular. Pertaining to the funiculus
funiculus. Attachment or stalk between the wall of the ovary and the

ovule
funnelform. Shaped like a funnel
geophyte. With most of the plant body below ground level, often with

a large taproot; compare epiphyte, lithophyte
glabrous. Without hairs or other appendages; smooth and lacking pu-

bescence
gland. A cell or tissue that secretes a special liquid such as nectar
glaucous. Covered with a grayish white or bluish white bloom of fine

wax particles
globose, globular. Ball shaped; spherical
glochid. Tiny, barbed, easily detached spine, often occurring in tufts;

found only in the subfamily Opuntioideae

granular. With small, grainlike protuberances or swellings, knobs, or
other structures on the surface

habit. Manner of growth; growth form

habitat. Place or locality with certain ecological characteristics where
an organism occurs

hilum. Point of attachment of the funiculus to the seed
hilum-micropylar region. Portion of the seed bearing the hilum and

micropyle
hybrid. An individual resulting from the cross of two different taxa or

organisms of different genetic makeup
hypodermis. Layer or layers of cells lying just interior to the epider-

mis; often with thick walls

illegitimate. A name not published in accordance with the rules of the
International Code of Botanical Nomenclature that is to be rejected,
that is, it has no nomenclatural standing; compare invalid

imbricate. Overlapping like the shingles of a roof

indehiscent. Not splitting open and remaining closed; compare dehis-
cent

indeterminate. Growing indefinitely, the growth not limited by a ter-
minal bud; compare determinate

inflorescence. A cluster of flowers; the flowering portion of a plant

intergeneric. Between two genera; usually describing a hybrid
internode. Portion of the stem between nodes
interspecific. Between two species; usually describing a hybrid
introduced. Describing the geographic distribution of an organism

that occurs in an area where it is not native
invalid. A name not published in accordance with the rules of the In-

ternational Code of Botanical Nomenclature; such names may be il-
legitimate

joint. A stem segment; a determinate portion of a stem

juvenile. Immature; not yet fully developed
keeled. Bearing a ridge on an otherwise smooth surface; a ridge along

the outside of a fold
lanceolate. Lance shaped, much longer than broad, widened above

the base and tapering to the tip
lateral. On the side; along the margin
latex. A secretion, usually milky and formed of a complex organic

polymer
lectotype. A type specimen chosen later when no type was designated

but when more than one specimen was cited in an original descrip-

tion; compare neotype
lithophyte. A plant growing on rocks, an epilithic plant; compare epi-

phyte, geophyte
marginal. Along the border
mesotonic. Development of new organs near the middle of existing

ones; compare acrotonic
micropyle. Opening into the ovule
midvein. Middle vein of a leaf or perianth segment
monophyletic. A group of organisms arising from a single ancestor,

thus forming a natural group; compare polyphyletic
mucilage. Sticky or jellylike, sugar-based substance, apparently in-

volved in water storage
naked. Lacking scales, bracts, hairs, wool, spines, or other appendages



naturalized. Introduced from another area and becoming established
enough to compete with the native vegetation

nectar. Sugar solution produced as a reward for pollinating animals
nectar chamber. Area of the flower in which nectar is produced and

stored

nectary. Specialized glandular structure, usually in the flower, that
produces nectar

neoteny. Reaching sexual maturity while still having a juvenile growth
form; also called paedomorphosis

neotype. A type specimen chosen later when no type was designated
and when no specimens were cited in an original description; com-
pare lectotype

node. The point on a stem where a leaf would be borne, with a bud in
its axil

ob-. Prefix meaning inversely; for example, obconical, a cone attached
at the pointed end; oblanceolate, lance shaped but with the broader

end distal to he point of attachment; oblong, rectangular and usu-
ally two to six times longer than broad; obovate, ovate but attached
at the narrow end; obovoid, egg shaped but attached at the narrow
end

oblique. With the sides unequal or slanting; asymmetrical

obtuse. Blunt; forming an obtuse angle, often somewhat rounded
rather than angular

octoploid. A polyploid with eight sets of chromosomes; compare dip-
loid

opaque. Not transparent; dull
orbicular. Round; disk shaped, flat and circular in outline
outcross. Fertilization between individuals not of the same genetic

makeup

ovary. Lower portion of the pistil or gynoecium that contains the
ovules; it becomes the fruit following fertilization

ovate. Egg shaped in outline but flattened, and if attached, at the broad
end

ovoid. Egg shaped and if attached, at the broad end
ovule. Structure within the ovary that contains the egg; it becomes the

seed following fertilization and development of the fruit

papillae. Minute pimplelike or blisterlike structures, usually on the
epidermis

parenchyma. Tissue composed of large, thin-walled cells
pectinate. Comblike, with projections like the teeth of a comb, radiat-

ing from along a straight line
pendent. Hanging downward, nodding, pendulous
perianth. Collective term for the calyx and corolla; the protective parts

of a flower

perianth part or segment. Any portion of the perianth; used when

sepals and petals not readily distinguished from one another and

may be scale-like, transitional, tepal-like, sepal-like, or petal-like,
or transitional

pericarpel. Structure consisting of the upper portion of the flower-
bearing stem, the receptacle, and the lower portion of the pistil

perisperm. Nutritive tissue of the seed derived from diploid cells of
the ovule; clearly distinct from the endosperm, which is triploid

persistent. Remaining attached or in place; not deciduous
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petal. Sterile, often colored leaflike structure of the flower, collectively
the corolla; compare sepal, tepal

pistil. Female reproductive portion of the flower, consisting of ovary,
style, and stigma; the gynoecium

pith. Parenchyma tissue in the center of the root or stem; compare cor-
tex

plumose. Feathery, describing a structure with fine hairs attached on

the sides
podarium. Tubercle; outgrowth of the stem surface
pollen, pollen grains. Tiny, dust-like grains produced by the anther

and containing the future sperm
pollination. Transfer of pollen from flower to flower; compare hybrid,

outcross, self-pollination
polyphyletic. A group of organisms arising from more than one ances-

tral line, thus forming an unnatural group; compare monophyletic
polyploid. With three or more sets of chromosomes; compare diploid
-porate. A pollen grain with the indicated number of pores or aper-

tures
procumbent. Prostrate or lying on the ground but not producing ad-

ventitious roots; compare creeping, decumbent
prostrate. Creeping along and lying flat on the ground, often produc-

ing adventitious roots; compare decumbent, procumbent
pseudocephalium. A lateral cephalium; a laterally extended zone of

woolly or bristly areoles that produce flowers but in which the ribs
are usually visible

pubescent. Hairy or downy; with soft, fine hairs

pulp. Soft, often juicy tissue within a fruit
radial spine. One of the outermost spines of an areole, often radiating

or appressed; compare central spine
receptacle. Terminal portion of the flower stalk, from which arise the

sterile and fertile flower parts

recurved. Curved downward or backward
reflexed. Bent or turned downward; compare deflexed

rhizomatous. Like a rhizome
rhizome. Underground stem, often somewhat thick and fleshy
rhomboid. Shaped like a rhombus, a parallelogram with no right an-

gles and adjacent sides of unequal length
rib. Usually a vertically arranged ridge on the stem, consisting of fused

tubercles
rotate. Spreading, wheel shaped, saucer shaped
rudimentary. Not fully developed; a vestigial structure
salverform. Flower shape in which there is a narrow floral tube with

perianth parts widely spreading at more or less right angles to the

tube
scale. Thin, usually membranous structure; small, triangular leaf or

bract
scrambling. Clambering or spreading irregularly along the ground
secondary. Describing a root developing from another root, a stem

from another stem, but a minor spine in comparison to a major
spine

sect. Abbreviation for the taxonomic rank of section
seed. Developing from a fertilized ovule, containing the embryo re-

sulting from fertilization after pollination
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segmented. Divided into sections, such as the stem joints of a cactus
of the subfamily Opuntioideae

self-pollination. Pollination of a flower by its own pollen or that from
a flower on the same plant or clone

sepal. Sterile outer leaflike structure of the flower, collectively the
calyx; compare petal, tepal

sessile. Without a stalk
sheath. Tubular cover
short shoot. A long-lasting shoot apparently lacking internodes
shrub. A woody perennial lacking a main stem or trunk, usually with

several stems, rarely exceeding 5 m (16 ft) in height
sinuate. With a wavy margin; a margin winding strongly inward and

outward
solitary. Single; with a simple, undivided stem
spination. Collective term referring to the spines of a plant
spine. A modified leaf, usually a stiff, pointed structure arising from

an areole; compare central spine, radial spine
stamen. Male reproductive structure of the flower, consisting of a fila-

ment and anther; the androecium
staminode. Sterile stamen
stem segment. A portion of a stem usually separated by a constriction
stigma. Terminal portion of the pistil that receives the pollen during

pollination
stomata. Specialized pores formed by guard cells and subsidiary cells;

capable of opening and closing to control gas exchange necessary
for photosynthesis

strophiole. Corky appendage usually derived from the funiculus, cov-
ering part or all of the hilum; a specialized aril; compare caruncle

style. Usually elongate structure connecting the stigma and ovary,
through which the pollen tube grows in transporting the sperm to
the egg

sub-. Prefix meaning nearly, less than, or somewhat; for example,
subapical, just beneath or below the stem tip

subg. Abbreviation for the taxonomic rank of subgenus
subsect. Abbreviation for the taxonomic rank of subsection
subsp. Abbreviation for the taxonomic rank of subspecies
succulent. Describing a plant that stores water in enlarged, specialized

spongy portions such as leaves, stems, or roots
sympatric. Describing an overlap in geographic distribution of two or

more taxa
synonym. A scientific name that has been superseded by a different

name because of change in the circumscription of a taxon as a result

of botanical study; for example, Opuntia bigelovii Engelmann 1856
and 0. ciribe Engelmann ex J. M. Coulter 1896 are synonyms of Cy-
lindropuntia bigelovii (Engelmann) F. M. Knuth 1935, meaning that
Frederic Knuth included the two plants originally described as 0.
bigelovii and 0. ciribe in a single species in the then newly described
genus Cylindropuntia, with the correct name for the species being
taken from 0. bigelovii, described in 1856, which has nomenclatural
priority over 0. ciribe, described in 1896

taproot. Large, usually solitary carrotlike root, usually vertically ori-
ented in the soil

taxon (plural, taxa). A natural group of organisms at any rank in the
taxonomic hierarchy; for example, Cactaceae is a taxon, Ariocarpus
is a taxon, and A. kotschoubeyanus is a taxon

tepal. Sterile leaflike structure of the flower when the perianth parts
are not differentiated into sepals and petals

terminal. At the distal end of an organ
testa. Seed coat
tetraploid. A polyploid with four sets of chromosomes; compare dip-

loid
thorn. Pointed branch; compare spine
translucent. Nearly transparent but not clearly so
transverse. Across; running at right angles to the major axis
trichome. Hairlike outgrowth of the epidermis; may be one-celled,

multicellular, or glandular
triploid. A polyploid with three sets of chromosomes; compare dip-

loid
tuber. Fleshy underground portion of a stem
tuberous. Like a tuber, sometimes used to describe fleshy roots
tubercle. A conical or cylindrical outgrowth or protuberance from the

stem, usually bearing all or part of the areole; podarium
tuberculate. With tubercles
tubular. Hollow and cylindrical; shaped like a tube
type. A specimen with which a scientific name is always to be associ-

ated or, for a genus, the species upon which the genus is based; see
also lectotype, neotype

undulate. With an irregular, wavy margin
valid. A name published in accordance with the rules of the Interna-

tional Code of Botanical Nomenclature; compare invalid
var. Abbreviation for the taxonomic rank of variety
x. Multiplication sign, indicating hybridity; for example, Echinocereus

xroetteri is a naturally occurring hybrid, E. coccineus x E. dasyacan-
thus
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Accepted names are in boldface, synonyms are
not. Infraspecific ranks, subspecies versus va-
riety, for example, are given only for accepted
names.

Acanthocalycium, 105
andreaeanum, see Eriosyce andreaeana
aumntiacum, see Echinopsis thionantha
brevispinum, see Echinopsis thionantha
catamarcense, see Echinopsis thionantha
chionanthum, see Echinopsis thionantha
ferrarii, 105
glaucum, see Echinopsis glaucina
griseum, see Echinopsis thionana
klimpelianum, 106
peitscherianum, see A. klimpelianum
spiniflorum, 106
thionanthum, see Echinopsis thionantha
variiflorum, see A. ferrarii
violaceum, see A. spiniflorum

Acanthocereus, 106
acutangulus, see A. tetragonus
albicaulis, see Cereus albicaulis
baxaniensis, 106-107
brasiliensis, see Pseudoacanthocereus brasil-

iensis
colombianus, 107
floridanus, see A. tetragonus
horridus, 107
maculatus, see Peniocereus maculatus
occidentalis, 107
pentagonus, see A. tetragonus
princeps, see A. tetragonus
sicariguensis, see Pseudoacanthocereus

sicariguensis
subinermis, 107
tetragonus, 107-108
undulosus, see Dendrocereus undulosus

Acantholobivia, see Echinopsis
euanthema, see Rebutia gonjianii
haagei, see Rebutia pygmaea
incuiensis, see Echinopsis tegeleriana
tegeleriana, see Echinopsis tegeleriana

Acanthorhipsalis, see Lepismium
brevispina, see Lepismium brevispinum

crenata, see Lepismium crenatum
houlletiana, see Lepismium houlletianum
incachacana, see Lepismium incachacanum
incahuasina, see Lepismium monacanthum
micrantha, see Lepismium micranthum
monacantha, see Lepismium monacanthum

samaipatana, see Lepismium monacan-
thum

paranganiensis, see Lepismium parangani-
ense

samaipatana, see Lepismium monacanthum
Acharagma, 108

aguirreana, 108
roseana, 108-109

galeanensis, see A. roseana
Airampoa, see Tunilla
Akersia roseiflora, see Cleistocactussamaipatanus
Ancistrocactus, see Sclerocactus

brevihamatus, see Sclerocactus brevihamatus
crassihamatus, see Sclerocactus uncinatus

subsp. crassihamatus
mathssonii, see Sclerocactus uncinatus
megarhizus, see Sclerocactus scheeri
scheeri, see Sclerocactus scheeri

tobuschii, see Sclerocactus brevihamatus
subsp. tobuschii

tobuschii, see Sclerocactus brevihamatus
subsp. tobuschii

uncinatus, see Sclerocactus uncinatus
Anhalonium, see Ariocarpus

areolosum, see Ariocarpus retusus
elongatum, see Ariocarpus retusus
engelmannii, see Ariocarpus fissuratus
fissuratum, see Ariocarpus fissuratus
furfuraceum, see Ariocarpus retusus
kotschoubeyanum, see Ariocarpus kotschou-

beyanus
lewinii, see Lophophora williamsii
prismaticum, see Ariocarpus retusus
pullivigerum, see Ariocarpus retusus
sulcatum, see Ariocarpus kotschoubeyanus
trigonum, see Ariocarpus retusus subsp. tri-

gonus
williamsii, see Lophophora williamsii

Anisocereus, see Pachycereus

foetidus, see Pachycereus gaumeri
gaumeri, see Pachycereus gaumeri
lepidanthus, see Pachycereus lepidanthus

Aporocactus, see Disocactus
conzattii, see Disocactus martianus
flagelliformis, see Disocactus flagelliformis
flagriformis, see Disocactus flagelliformis
leptophyllus, see Disocactus flagelliformis
martianus, see Disocactus martianus

Arequipa, see Oreocereus
aurantiaca, see Matucana aurantiaca
australis, see Oreocereus hempelianus
erectocylindrica, see Oreocereus hempelianus
haynei, see Matucana haynei
hempeliana, see Oreocereus hempelianus
leucotricha, see Oreocereus leucotricha
myriacantha, see Matucana haynei subsp.

myriacantha
rettigii, see Oreocereus hempelianus
soehrensii, see Oreocereus hempelianus
spinosissima, see Oreocereus hempelianus
variicolor, see Oreocereus variicolor
weingartiana, see Oreocereus hempelianus

Ariocarpus, 26,27,28,29,30,32,34,36,70,
109,692

agavoides, 78,110
bravoanus,25,110

subsp. bravoanus, 110
subsp. hintonii, 61,77-78

confusus, see A. retusus
disciformis, see Strombocactus disciformis

jarmilae, see Strombocactus disciformis
elongatus, see A. retusus

horacekii, see A. retusus
fissuratus, 60,63,110-111

hintonii, see A. bravoanus subsp. hintonii
lloydii, see A. fissuratus

fulvilligeris, see A. retusus
furfuraceus, see A. retusus
kotschoubeyanus, 9 ,61 ,75 ,111

agavoides, see A. agavoides
albiflorus, see A. kotschoubeyanus
bravoanus, see A. bravoanus
macdowellii, see A. kotschoubeyanus

lloydii, see A. fissuratus
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Ariocarpus, continued
pulcherrimus, see Strombocactus disciformis
retusus,63, lU-m

horacekii, see A. retusus
jarmilae, see Strombocactus disciformis
panarottoi, see A. retusus
subsp. retusus, 25,112
scapharostroides, see A. retusus
subsp. trigonus

"scapharostrus,"see A. scaphirostris
scaphirostris, 112

swobodae, see A. scaphirostris
strobiliformis, see Pelecyphora strobiliformis
trigonus, see A. retusus subsp. trigonus

Armatocereus, 112
arboreus, see A. matucanensis
arduus, 113
balsasensis, see A. rauhii subsp. balsaensis
brevispinus, 113
cartwrightianus, 113
churinensis, see A. matacanensis
Armatocereus ghiesbreghtii, see A. laetus?
godingianus, 114
humilis, 1l4
laetus, 114
mataranus, 114

subsp. ancashensis, 115
subsp. mataranus

matucanensis, 115
oligogonus, 115
procerus, 116
rauhii, U6

subsp. balsasensis
subsp. rauhii

riomajensis, 116
rupicola, 117

Arrojadoa, 117
xalbiflora, 117
aureispina, see A. rhodantha
bahiensis, 117
beateae, see A. dinae
canudosensis, see A. rhodantha
dinae, 117-118

subsp. dmae, 118
subsp. eriocaulis
nana,seeA.dinae

eriocaulis, see A. dinae subsp. eriocaulis
albicoronata, see A. dinae

horstiana, see A. rhodantha
multiflora, see A. dinae
penidllata, 118
polyantha, see Micranthocereus polyanthus
rhodantha, 118

aureispina, see A. rhodantha
canuodensis, see A. rhodantha
reflexispina, see A. rhodantha

theunisseniana, see A. rhodantha
Arthrocereus, 118

bylesianus, see Pygmaeocereus bylesianus

campos-portoi, see A. glaziovii
damazioi, see A. glaziovii
glaziovii, 119
itabiriticola, see A. glaziovii
melanurus, 119-120

estevesii, see A. melanurus
subsp. magnus
subsp. melanurus, 119
mello-barretoi, see A. melanurus
subsp. odorus

mello-barretoi, see A. melanurus
microsphaericus, see Schlumbergera micro-

sphaerica
odorus, see A. melanurus subsp. odorus
rondonianus, 120
rowleyanus, see Pygmaeocereus bylesianus
spinosissimus, 120

Astrophytum, 120,692
asterias,82,121
capricorne, 121
coahuilense, see A. myriostigma
columnare, see A. myriostigma
myriostigma, 121

coahuilense, see A. myriostigma
columnaris, see A. myriostigma
potosinum, see A. myriostigma
tulense, see A. myriostigma

ornatum, 121
prismaticum, see A. myriostigma
senile, see A. capricorne
tulense, see A. myriostigma

Austrocactus, 122
bertinii, 122
cox», 122
dusenii, see A. bertinii
gracilis, see A. bertinii
hibernus, see A. philippii
patagonicus, 122,123
philippii, 122-123
spiniflorus, 123

Austrocephalocereus, see Espostoopsis
albicephalus, see Micranthocereus albicephalus
dolichospermaticus, see Micranthocereus do-

lichospermaticus
dybowskii, see Espostoopsis dybowskii
estevesii, see Micranthocereus estevesii

grandiflorus, see Micranthocereus estevesii
insigniflorus, see Micranthocereus estevesii

fluminensis, see Coleocephalocereusflumi-
nensis

lehmannianus, see Micranthocereuspurpureus
purpureus, see Micranthocereus purpureus
salvadorensis, see Pilosocereus catingicola

subsp. salvadorensis
Austrocylindropuntia, 123

chuquisacana, see A. vestita
clavarioides, see Maihueniopsis clavarioides
colubrina, see Opuntia colubrina
cylindrica, 124

exaltata, see A. subulata
_/tocc0sa,39,40,43,124-125
haematacantha, see A. verschaffeltii
hirschii, 125
humahuacana, see A. shaferi
hypsophila, see A. verschaffeltii
inarmata, see A. verschaffeltii
intermedia, see A. cylindrica
ipatiana, see Opuntia salmiana
lagopus, 125
lauliacoana, see A.floccosa
machacana, see A.floccosa
malyana, see A. lagopus
miquelii, see Miqueliopuntia miquelii
pachypus, 125
punta-caillan, 125
salmiana, see Opuntia salmiana
schickendantzii, see Opuntia schickendantzii
shaferi, 126
steiniana, see A. verschffeltii
subulata,25,69,70,71,126
tephrocactoides, see A.floccosa
teres, see A. vestita
verschaffeltii, 126-127
vestita, 127
weingartiana, see A. shaferi
yanganucensis, 127

Aylostera, see Rebutia
albiflora, see Rebutia albiflora
albispinosa, see Rebutia fiebrigii
deminuta, see Rebutia deminuta
fiebrigii, see Rebutia fiebrigii
kruegeri, see Rebutia steinbachii subsp. krue-

geri
kupperiana, see Rebutia pseudodeminuta7.
muscula, see Rebutia fiebrigii
narvaecensis, see Rebutia narvaecensis
pseudodeminuta, see Rebutiapseudodeminuta
pseudominuscula, see Rebutia deminuta
pulvinosa, see Rebutia pulvinosa
rubiginosa, see Rebutia spegazziniana
spegazziniana, see Rebutia spegazziniana
spinosissima, see Rebutia spinosissima
steinmannii, see Rebutia steinmannii
tuberosa, see Rebutia spegazziniana
zavaletae, see Rebutia canigueralii

Aztekium, 35
hintonii, 16,17,128
ritteri, 128

Azureocereus, see Browningia
deflexispinus, see Echinopsis knuthiana
hertlingianus, see Browningia hertlingiana
nobilis, see Browningia hertlingiana
viridis, see Browningia viridis

Backebergia militaris, see Pachycereus militaris
Bartschella schumannii, see Mammillaria schu-

mannii
Bergerocact us emoryi, 129
Binghamia, see Cleistocactus
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acanthura, see Cleistocactus acanthurus
acrantha, see Haageocereus limensis
australis, see Haageocereus australis
chosicensis, see Haageocereus pseudomelano-

stele
dimaxantha, see xHaagespostoa dimaxantha
decumbens, see Haageocereus decumbens
eriotricha, see Cleistocactus acanthurus
humboldtii, see Cleistocactus icosagonus
icosagona, see Cleistocactus icosagonus
laredensis, see Haageocereus pacalaensis
melanostele, see Espostoa melanostele
multangularis, see Haageocereus pseudome-

lanostele?
olowinskiana, see Haageocereus acranthus

subsp. olowinskiana
pacalaensis, see Haageocereus pacalaensis
platinospina, see Haageocereusplatinospinus
pseudomelanostele, see Haageocereuspseudo-

melanostele
versicolor, see Haageocereus versicolor

Bisnaga, see Ferocactus
cornigera, see Ferocactus latispinus
flavovirens, see Ferocactus flavovirens
glaucescens, see Ferocactusglaucescens
haematacantha, see Ferocactus haematacan-

tha
hamatacantha, see Ferocactus hamatacanthus

sinuata, see Ferocactus hamatacanthus
subsp. sinuatus

histrix, see Ferocactus histrix
macrodisca, see Ferocactus macrodiscus

septentrionalis, see Ferocactus macrodiscus
subsp. septentrionalis

recurva, see Ferocactus latispinus
latispina, see Ferocactus latispinus

Blossfeldia,35,U9
atroviridis, see B. liliputana
campaniflora, see 5. liliputana
fechseri, see 5. liliputana
liliputana,23, 130

atroviridis, see 5. liliputana
minima, see 5. liliputana
pedicillata, see 5. liliputana

Bolivicereus, see Cleistocactus
brevicaulis, see Cleistocactus samaipatanus
croceus, see Cleistocactus samaipatanus
pisacensis, see Corryocactus erectus
rufus, see Cleistocactus samaipatanus
samaipatanus, see Cleistocactus samaipatanus
serpens, see Cleistocactus serpens
soukupii, see Corryocactus erectus
tenuiserpens, see Cleistocactus tenuiserpens

Bonifazia quetzalteca, see Disocactus quetzaltecus
Borzicactella, see Cleistocactus

serpens, see Cleistocactus serpens
tenuiserpens, see Cleistocactus tenuiserpens

Borzicactus, see Cleistocactus
acanthurus, see Cleistocactus acanthurus

aequatorialis, see Cleistocactus sepium
aurantiacus, see Matucana aurantiaca
aureiflorus, see Matucana aureiflora
aureispinus, see Cleistocactus winteri
aurivillus, see Cleistocactus icosagonus
cajamarcensis, see Cleistocactus fieldianus
calocephalus, see Matucana haynei
calvescens, see Matucana aurantiaca
calviflorus, see Cleistocactus fieldianus
celsianus, see Oreocereus celsianus
decumbens, see Haageocereus decumbens
doelzianus, see Oreocereus doelzianus
faustianus, see Cleistocactus acanthurus

subsp. faustianus
fieldianus, see Cleistocactus fieldianus
formosus, see Matucana formosa
fossulatus, see Oreocereus celsianus
fruticosus, see Matucana fruticosa
gracilis, see Cleistocactus sextonianus
haynei, see Matucana haynei
hendriksensianus, see Oreocereus leucotrichus
huagalensis, see Matucana huagalensis
humboldtii, see Cleistocactus icosagonus
icosagonus, see Cleistocactus icosagonus
intertextus, see Matucana intertexta
jajoianus, see Cleistocactus sepium
keller-badensis, see Cleistocactus acanthurus
krahnii, see Matucana krahnii
leucotrichus, see Oreocereus leucotrichus
madisoniorum, see Matucana madisoniorum
morleyanus, see Cleistocactus sepium
myriacanthus, see Matucana haynei subsp.

myriacanthus
neoroezlii, see Cleistocactus neoroezlii
oreodoxus, see Matucana oreodoxa
paucicostatus, see Matucana paucicostata
pisacensis, see Corryocactus erectus
piscoensis, see Oreocereus piscoensis
plagiostoma, see Cleistocactus plagiostoma
platinospinus, see Haageocereus platinospinus
pseudothelegonus, see Cleistocactus serpens
purpureus, see Cleistocactus plagiostoma
ritteri, see Matucana ritteri
roezlii, see Cleistocactus roezlii
samaipatanus, see Cleistocactus samaipatanus
samnensis, see Cleistocactus fieldianus subsp.

sepium, see Cleistocactus sepium
serpens, see Cleistocactus serpens
sextonianus, see Cleistocactus sextonianus
soukupii, see Corryocactus erectus
strausii, see Cleistocactus strausii
sulcifer, see Cleistocactus serpens
tenuiserpens, see Cleistocactus tenuiserpens
tessellatus, see Cleistocactus fieldianus subsp.

variabilis, see Matucana haynei
ventimigliae, see Cleistocactus sepium
weberbaueri, see Matucana weberbaueri
websterianus, see Cleistocactus sepium

Brachycalycium tilcarense, see Gymnocalycium
saglionis subsp. tilcarense

Brachycereus, 130
nesioticus, 130-131
thouarsii, see Jasminocereus thouarsii

Brasilicactus, see Parodia
elachisanthus, see Parodia haselbergii
graessneri, see Parodia haselbergii subsp.

graessrcen
haselbergii, see Parodia haselbergii

Brasilicereus, 131
breviflorus, see B. phaeacanthus
markgrafii, 132
phaeacanthus, 132

breviflorus, see B. phaeacanthus
Brasiliparodia, see Parodia

alacriportana, see Parodia alacriportana
brevihamata, see Parodia alacriportana

subsp. brevihamata
buenekeri, see Parodia alacriportana subsp.

catarinensis, see Parodia alacriportana
subsp. catarinensis

rechensis, see Parodia rechensis
Brasiliopuntia, 132

bahiensis, see B. brasiliensis
brasiliensis, 132-133

subacarpa, see 5. brasiliensis
neoargentina, see 5. brasiliensis
schulzii, see B. brasiliensis
subacarpa, see B. brasiliensis

Brasiliparodia, see Parodia
alacriportana, see Parodia alacriportana
brevihamata, see Parodia alacriportana

subsp. brevihamata
buenekeri, see Parodia alacriportana subsp.

tominensis, see Cleistocactus tominensis
trollii, see Oreocereus trollii
tuberculatus, see Matucana tuberculata

catarinensis, see Parodia alacriportana
subsp. catarinensis

rechensis, see Parodia rechensis
Bravocactus horripilus, see Turbinicarpus horri-

pilus
Brittonrosia, see Stenocactus
Browningia, 133

albiceps, 133
altissima, 133, 134
amstutziae, 133
caineana, 134
candelaris, 31, 76, 77, 134-135
chlorocarpa, 135
columnaris, 135
hertlingiana, 134, 135
icaensis, see 5. candelaris
microsperma, 135
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Browningia, continued
riosaniensis, see Rauhocereus riosaniensis
viridis, 136

Buiningia, see Coleocephalocereus
aurea, see Coleocephalocereus aureus
brevicylindrica, see Coleocephalocereus aureus

elongata, see Coleocephalocereus aureus
longispina, see Coleocephalocereus aureus

purpurea, see Coleocephalocereus purpureus
Cactus, see Mammillaria; see also Melocactus

ackermannii, see Disocactus ackermannii
alatus, see Pseudorhipsalis alata
antonii, see Melocactus intortus
aurantiacus, see Opuntia aurantiaca
aureus, see Corryocactus aureus
bahiensis, see Melocactus bahiensis
berteri, see Cumulopuntia sphaerica
bleo, see Pereskia bleo
brandegeei, see Mammillaria brandegeei
brasiliensis, see Brasiliopuntia brasiliensis
broadwayi, see Melocactus broadwayi
caesius, see Melocactus curvispinus subsp.

caesius
chiloensis, see Echinopsis chiloensis
chlorocarpus, see Browningia chlorocarpa
coccinea, see under Denmoza
cochenillifer, see Opuntia cochenillifera
compressus, see Opuntiaficus-indica
coquimbanus, see Echinopsis coquimbanus
coronatus, see Melocactus intortus?.
cruciformis, seeLepismium cruciforme
curassavicus, see Opuntia curassavica
curvispinus, see Eriosyce curvispina
cylindricus Jussieu ex Lamarck, see Austro-

cylindropuntia cylindrica
cylindricusVe\\ozo, see Rhipsalis grandiflora
densispinus, see Mammillaria densispina
dillenii, see Opuntia dillenii
divaricatus, see Harrisia divaricata
echinocarpus, see Cylindropuntia echino-

carpa
elatior, see Opuntia elatior
erinnceus, see Parodia erinacea
eschauzieri, see Mammillaria bocasana

subsp. eschauzieri
euphorbioides, see Neobuxbaumia euphor-

bioides
fascicularis, see Haageocereusfascicularis
fasciculatus, see Rhipsalis baccifera
ferox, see Consolea moniliformis
ficus-indica, see Opuntia ficus-indica
fimbriatus, see Stenocereusfimbriatus
flagelliformis, see Disocactusflagelliformis
fragilis, see Opuntia fragilis
funalis, see Rhipsalis grandiflora
gabbii, see Mammillaria brandegeei subsp.

gabbii
gibbosus, see Gymnocalycium gibbosum
glomeratus, see Mammillaria prolifera

grandiflorus, see Selenicereus gran diflorus
grandifolius, see Pereskia grandifolia
harlowii, see Melocactus harlowii
heptagonus, see Pilosocereus arrabidae
hexagonus Linnaeus, see Cereus hexagonus
hexagonus Vellozo, see Pilosocereus arrabidae
horridus, see Pereskia humboldtii
humboldtii, see Cleistocactus icosagonus
humifusus, see Opuntia humifusa
hyptiacanthus, see Gymnocalycium hyptia-

canthum
hystrix, see Stenocereusfimbriatus
icosagonus, see Cleistocactus icosagonus
imbricatus, see Cylindropuntia imbricata
intortus, see Melocactus intortus
laetus, see Armatocereus laetus
lanatus, see Espostoa lanata
langsdorfii, see Parodia langsdorfii
lanuginosus, see Pilosocereus lanuginosus
latispinus, see Ferocactus latispinus
lemairei, see Melocactus lemairei
linkii, see Parodia linkii
lyratus, see Hatiora salicornioides
macracanthos, see Melocactus macracanthos
mammillaris, see Mammillaria mammillaris
maxonii, see Melocactus curvispinus
melocactoides, see Melocactus violaceus?
melocactus, see Melocactus caroli-linnaei
micranthus, see Rhipsalis micrantha
microdasys, see Opuntia microdasys
micromeris, see Epithelantha micromeris

greggii, see Epithelantha micromeris
subsp. greggii

monacanthus, see Opuntia monacantha
moniliformis, see Consolea moniliformis
nanus, see Opuntia pubescens
neryi, see Melocactus neryi
nobilis, see Ferocactus latispinus
oaxacensis, see Melocactus curvispinus
obtusipetalus, see Melocactus curvispinus?.
opuntia, see Opuntia ficus-indica
areas, see Melocactus areas
paniculatus, see Leptocereus paniculatus
pendulus, see Rhipsalis baccifera
pentagonus, see Acanthocereus tetragonus
pereskia, see Pereskia aculeata
peruvianus, see Cereus repandus
phyllanthoides, see Disocactusphyllanthoides
phyllanthus, see Epiphyllum phyllanthus
placentiformis, see Discocactus placentiformis
polygonus, see Pilosocereus polygonus
portulacifolius, see Pereskia portulacifolia
pringlei, see Mammillaria rhodantha subsp.

pringlei
proliferus, see Mammillaria prolifera
pruinosus, see Stenocereus pruinosus
pusillus, see Opuntia pusilla
radiosus, see Escobaria vivipara

alversonii, see Escobaria alversonii

recurvus, see Ferocactus latispinus
reductus, see Gymnocalycium gibbosum
repandus, see Cereus repandus
royenii, see Pilosocereus royenii
salicornioides, see Hatiora salicornioides
Salvador, see Melocactus curvispinus
scopa, see Parodia scopa
senilis, see Cephalocereus senilis
sepium, see Cleistocactus sepium
serpens, see Cleistocactus serpens
serpentinus, see Peniocereus serpentinus
setispinus, see Cochemiea setispina
smithii, see Melocactus smithii
speciosus, see Disocactus speciosus
strictus, see Opuntia stricta
teres, see Rhipsalis teres
tetragonus, see Acanthocereus tetragonus
townsendii, see Melocactus peruvianus
triacanthos, see Opuntia triacantha
triangularis, see Hylocereus triangularis
truncatus, see Schlumbergera truncata
tuna, see Opuntia tuna
tunicatus, see Cylindropuntia tunicata
villosus, see Eriosyce villosa
vivipara, see Escobaria vivipara
zehntneri, see Melocactus zehntneri

Calymmanthium, 137
fertile, see C. substerile
substerile, 137

Carnegiea, 1, 137
euphorbioides, see Neobuxbaumia euphor-

bioides
fulviceps, see Pachycereusfulviceps
gigantea, 1,9,25,49-51,55,60,63,68,70,

72,74,77,138
laui, see Neobuxbaumia laui
macrocephala, see Neobuxbaumia macroce-

phala
mezcalaensis, see Neobuxbaumia mezcalaen-

sis
nova, see Neobuxbaumia mescalaensis
polylopha, see Neobuxbaumia polylopha
scoparia, see Neobuxbaumia scoparia
squamulosa, see Neobuxbaumia squamulosa
tetetzo, see Neobuxbaumia tetetzo

Cassyt(h)a baccifera, see Rhipsalis baccifera
Castellanosia caineana, see Browningia caineana
Cephalocereus, 27,60,138

alensis, see Pilosocereus alensis
apicephalium,3l, 139
arrabidae, see Pilosocereus arrabidae
bahamensis, see Pilosocereus polygonus
barbadensis, see Pilosocereus royenii
blossfeldiorum, see Espostoa blossfeldiorum
brasiliensis, see Pilosocereus brasiliensis
brooksianus, see Pilosocereus royenii
catingicola, see Pilosocereus catingicola
chrysacanthus, see Pilosocereus chrysacan-

thus
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chrysomallus, see Pachycereus militaris
collinsii, see Pilosocereus purpusii?
columbianus, see Pilosocereus lanuginosus
columna-trajani, 19,139-140
cometes, see Pilosocereus leucocephalus?
deeringii, see Pilosocereuspolygonus
delaetii, see Echinocereus longisetus subsp.

delaetii
dybowskii, see Espostoopsis dybowskii
euphorbioides, see Neobuxbaumia euphor-

bioides
fluminensis, see Coleocephalocereusflumi-

nensis
fulviceps, see Pachycereus fulviceps
gaumeri, see Pilosocereus royenii
gounellei, see Pilosocereus gounellei
guentheri, see Espostoa guentheri
guerreronis, see Pilosocereus alensis
hoppenstedtii, see Cephalocereus columna-

trajani
kanukuensis, see Pilosocereus oligolepis
keyensis, see Pilosocereus polygonus
lanuginosus, see Pilosocereus lanuginosus
lehmannianus,see Micranthocereus purpureus
leucocephalus, see Pilosocereus leucocephalus
leucostele, see Stephanocereus leucostele
luetzelburgii, see Stephanocereus luetzelburgii
machrisii, see Pilosocereus machrisii
macrocephalus, see Neobuxbaumia macro-

cephala
maxonii, see Pilosocereus leucocephalus
melanostele, see Espostoa melanostele
mezcalaensis, see Neobuxbaumia mezcalaen-

sis
multiareolatus, see Neobuxbaumia multi-

areolata
militaris, see Pachycereus militaris
millspaughii, see Pilosocereus royenii
monoclonos, see Pilosocereus royenii
moritzianus, see Pilosocereus moritzianus
nizandensis, 140
nobilis, see Pilosocereus royenii
palmeri, see Pilosocereus leucocephalus
pentaedrophorus, see Pilosocereus pentaedro-

phorus
phaeacanthus, see Brasilicereus phaeacanthus
piauhyensis, see Pilosocereus piauhyensis
polyanthus, see Micranthocereus polyanthus
polygonus, see Pilosocereus polygonus
polylophus, see Neobuxbaumiapolylopha
purpureus, see Micranthocereuspurpureus
purpusii, see Pilosocereuspurpusii
quadricentralis, see Pilosocereus quadricen-

tralis
remolinensis, see Cereus repandus
rhodanthus, see Arrojadoa rhodantha
robinii, see Pilosocereus polygonus
robustus, see Pilosocereus ulei
royenii, see Pilosocereus royenii

russelianus, see Cereus fricii
sartorianus, see Pilosocereus leucocephalus
scoparius, see Neobuxbaumia scoparia
senilis, 19, 20, 23, 140
smithianus, see Praecereus euchlorus subsp.

smithianus
swartzii, see Pilosocereus royenii
tetetzo, see Neobuxbaumia tetetzo
totolapensis, 140-141
tweedyanus, see Pilosocereus lanuginosus
ulei, see Facheiroa ulei
zehntneri, see Pilosocereus gounellei subsp.

Cephalodeistocactus, 141
chrysocephalus, 141
pallidus, see Cleistocactus palhuayensis
ritteri, see Cleistocactus ritteri
schattatianus, see Cleistocactus varispinus

Cereus, 96, 142
aboriginus, see Harrisia aboriginum
subsect. Acanthocereus, see Acanthocereus
acanthurus, see Cleistocactus acanthurus
acifer, see Echinocereus polyacanthus subsp.

ackermannii, see Disocactus ackermannii
acranthus, see Haageocereus acranthus
acutangulus, see Acanthocereus tetragonus
adelmarii, 142
adscendens, see Harrisia adscendens
adustus, see Echinocereus adustus
aethiops, 142, 143
alacriportanus, see C. hildmannianus?
alamosensis, see Stenocereus alamosensis
alatus, see Pseudorhipsalis alata
albicaulis, 142-143
alticostatus, see Praecereus euchlorus
amazonicus, see Praecereus euchlorus subsp.

amecamensis, see Disocactus speciosus
andalgalensis, see Echinopsis huascha
anguinus, see Cleistocactus baumannii

subsp. anguinus
anisitsii, see C. spegazzinii
apiciflorus, see Corryocactus apiciflorus
apoloensis, see Praecereus euchlorus
aragonii, see Stenocereus aragonii
arendtii, see Harrisia tortuosa
areolatus, see Cleistocactus parviflorus
arequipensis, see Neoraimondia arequipensis
argentinensis, 143
articulatus, see Tephrocactus articulatus
assurgens, see Leptocereus assurgens
atacamensis, see Echinopsis atacamensis
atroviridis, see C. repandus
aurivillus, see Cleistocactus icosagonus
azureus, see C. aethiops
backebergii, see Pilosocereus lanuginosus
balansae, see Harrisia balansae
balliviani, see Praecereus euchlorus

baumannii, see Cleistocactus baumannii
baxaniensis, see Acanthocereus tetragonus
beneckei, see Stenocereus beneckei
berlandieri, see Echinocereus berlandieri
bertinii, see Austrocactus bertinii
bicolor, 143
biformis, see Disocactus biformis
biolleyi, see Weberocereus biolleyi
blanckii, see Echinocereus berlandieri
boeckmannii, see Selenicereus boeckmannii
bonplandii, see Harrisia pomanensis
brachypetalus, see Corryocactus brachypetalus
bradtianus, see Grusonia bradtiana
brandegeei, see Echinocereus brandegeei
braunii, 143
brevistylus, see Corryocactus brevistylus
bridgesii, see Echinopsis lageniformis
brookii, see Harrisia brookii
brooksianus, see Pilosocereus polygonus
caespitosus, see Echinocereus reichenbachii
calcaratus, see Hylocereus calcaratus
calcirupicola, see Cereus jamacaru subsp.

cakirupicola
cabralensis, see Cereus jamacaru
cipoensis, see Cereus jamacaru

californicus, see Cylindropuntia californica
campinensis, see Praecereus euchlorus

piedadensis, see Praecereus euchlorus
candicans, see Echinopsis candicans
cartwrightianus, see Armatocereus cart-

wrightianus
castaneus, seeEulychnia castanea
catingicola, see Pilosocereus catingicola
cavendishii, see Praecereus saxicola?
celsianus, see Oreocereus celsianus
cephalomicrostibas, see Echinopsis cephalo-

microstibas
chacoanus, see Stetsonia coryne
chalybaeus, see C. aethiops
chende, see Polaskia chende
chichipe, see Polaskia chichipe
chiloensis, see Echinopsis chiloensis
chiotilla, seeEscontria chiotilla
chloranthus, see Echinocereus viridiflorus

subsp. chloranthus
chlorocarpus, see Browningia chlorocarpa
chosicensis, see Haageocereus pseudomelano-

stele
chrysomallus, see Pachycereus militaris
chrysostele, see Pilosocereus chrysostele
cinerascens, see Echinocereus cinerascens
cinnabarinus, see Disocactus cinnabarinus
claroviridis, see Pilosocereus lanuginosus
coccineus, see Selenicereus setaceus
cochabambensis, 143
cochal, see Myrtillocactus cochal
coerulescens, see C. aethiops
columna-trajani, see Cephalocereus columna-

trajani
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Cereus, continued
comarapanus, 143
cometes, see Pilosocereus leucocephalus?
compressus, see Hylocereus triangularis
coniflorus, see Selenicereus coniflorus
coquimbanus, see Echinopsis coquimbanus
coryne, see Stetsonia coryne
costaricensis, see Hylocereus costaricensis
crassisepalus, see Cipocereus crassisepalus
crenatus, see EpiphyUum crenatum
ctenoides, see Echinocereus dasyacanthus
cylindricus, see Austrocylindropuntia cylin-

drica
damazioi, see Arthrocereus glaziovii
dasyacanthus, see Echinocereus dasyacanthus
dautwitzii, see Espostoa lanata
dayamii, see C. stenogonus
decumbens, see Haageocereus decumbens
deficiens, see Stenocereus griseus
denudatus, see Gymnocalycium denudatum
deserticolus, see Echinopsis deserticola
diffusus, see Praecereus euchlorus subsp. dif-

filSUS

diguetii, see Peniocereus striatus
donkelaari, see Selenicereus donkelaari
dubius, see Echinocereus enneacanthus
dumortieri, see Isolatocereus dumortieri
dusenii, see Austrocactus dusenii
dybowskii, see Espostoopsis dybowskii
eburneus, see Stenocereus griseus
ehrenbergii, see Echinocereus cinerascens
eichlamii, see Stenocereus eichlamii
ekmanii, see Leptocereus ekmanii
emoryi, see Bergerocactus emoryi
engelmannii, see Echinocereus engelmannii
subg. Eriocereus, see Harrisia
eriophorus, see Harrisia eriophora

fragrans, see Harrisia fragrans
eriotrichus, see Cleistocactus acanthurus
eruca, see Stenocereus eruca
erythrocephalus, see Denmoza rhodantha
euchlorus, see Praecereus euchlorus

alticostatus, see Praecereus euchlorus
leucanthus, see Praecereus euchlorus
piedadensis, see Praecereus euchlorus
rhodoleucanthus, see Praecereus saxicola

euphorbioides, see Neobuxbaumia euphor-
bioides

extensus, see Selenicereus extensus?
eyriesii, see Echinopsis eyriesii
fascicularis, see Haageocereus fascicularis
fendleri, see Echinocereus fendleri
fernambucensis, 144

subsp. fernambucensis
subsp. sericifer

flagelliformis, see Disocactusflagelliformis
flagriformis, see Disocactusflagelliformis
flavispinus, see Haageocereuspseudome-

lanostele?

fluminensis, see Coleocephalocereusflumi-
nensis

forbesii, see C. validus
fossulatus, see Oreocereus celsianus; see also

0. pseudofossulatus
fricii, 144
galapagensis, see Jasminocereus thouarsii
gemmatus, see Pachycereus marginatus
geometrizans, see Myrtillocactus

geometrizans
cochal, see Myrtillocactus cochal

ghiesbreghtii, see Armatocereus laetus?
gibbosus, see Gymnocalycium gibbosum
giganteus, see Carnegiea gigantea
glaber, see Weberocereus glaber
glaziovii, see Arthrocereus glaziovii
goebelianus, see Coleocephalocereus goebeli-

anus
goiasensis, see C.jamacaru
gonacanthus, see Echinocereus triglochidiatus
gonzalezii, see Weberocereus tunilla
gounellei, see Pilosocereus gounellei
gracilis, see Harrisia gracilis

aboriginum, see Harrisia aboriginum
simpsonii, see Harrisia simpsonii

grandiflorus, see Selenicereusgrandiflorus
greggii, see Peniocereus greggii

transmontanus, see Peniocereus greggii
var. transmontanus

grenadensis, see C. repandus
griseus, see Stenocereus griseus
guatemalensis, see Hylocereus guatemalensis
guelichii, see Harrisia balansae
gummosus, see Stenocereus gummosus
haageanus, 144
hallensis, see Selenicereus grandiflorus
hamatus, see Selenicereus hamatus
hankeanus, 144
hassleri, see Selenicereus setaceus
haynei, see Matucana haynei
hexaedrus, see Echinocereus coccineus
hexagonus, 144,145
hildmannianus, 144-145

subsp. hildmannianus
subsp. uruguayanus, 145
xanthocarpus, see C. hildmannianus

hirschtianus, see Peniocereus hirschtianus
hollianus, see Pachycereus hollianus
hondurensis, see Selenicereus hondurensis
hookeri, see EpiphyUum hookeri
hoppenstedtii, see Cephalocereus columna-

trajani
horrispinus, 145
huascha, see Echinopsis huascha
huilunchu, 145
huitcholensis, see Echinocereus polyacanthus

subsp. huitcholensis
humboldtii, see Cleistocactus icosagonus
subg. Hylocereus, see Hylocereus

hystrix, see Stenocereusfimbriatus
ianthothele, seeLepismium ianthothele
icosagonus, see Cleistocactus icosagonus
inermis, see Selenicereus inermis
insularis, 146
iquiquensis, see Eulychnia iquiquensis
jamacaru,20, 146-147

subsp. calcirupicola, 146
goiasensis, see C.jamacaru
subsp. jamacaru

kerberi, see Stenocereus kerberi
knuthianus, see Selenicereus grandiflorus
kroenleinii, 147
laevigatus, see Stenocereus laevigatus
lageniformis, see Echinopsis lageniformis
lamprochlorus, see Echinopsis lamprochlorus
lamprospermus, 19,147

subsp. colosseus, 23,147
subsp. lamprospermus

lanatus, see Espostoa lanata
laniceps, see Cleistocactus laniceps

sericatus, see Espostoa lanata
lanosus, 147
latifrons, see EpiphyUum oxypetalum
lauterbachii, see Praecereus euchlorus
leeanus, see Echinocereus polyacanthus
lemairei, see Hylocereus lemairei
lepidanthus, see Pachycereus lepidanthus
subg. Leptocereus, see Leptocereus
leptophis, see Disocactusflagelliformis
leucanthus, see Echinopsis leucantha
leucostele, see Stephanacereus leucostele
limensis, see Haageocereus acranthus
lindbergianus, see Selenicereus setaceus
lindenzweigianus, see C. spegazzinii
lindmanii, see Selenicereus setaceus
litoralis, see Echinopsis litoralis
longiflorus, see C. hexagonus
longisetus, see Echinocereus longisetus
longispinus, see Eulychnia breviflora
subg. Lophocereus, see Pachycereus
luetzelburgii, see Stephanocereus luetzelburgii
lumbricoides, see Lepismium lumbricoides
macdonaldiae, see Selenicereus macdonaldiae
macracanthus, see Echinocereus enneacanthus
macrocephalus, see Neobuxbaumia macro-

cephalus
macrogonus, see Echinopsis macrogonus
macrostibas, see Neoraimondia arequipensis

gigantea, see Neoraimondia arequipensis
roseiflora, see Neoraimondia arequipensis

subsp. roseiflora
maculatus, see Peniocereus maculatus
maelenii, see Thelocactus leucacanthus
mamillatus, see Echinocereus brandegeei
margaritensis, see C. repandus

micracanthus, see C. repandus
marginatus, see Pachycereus marginatus
maritimus, see Echinocereus maritimus
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markgrafii, see Brasilicereus markgrafii
martianus, see Disocactus martianus
martinii, see Harrisia martinii
megalanthus, see Selenicereus megalanthus
melanotrichus, see Corryocactus melanotri-

chus
melanurus, see Arthrocereus melanurus
micranthus, see Lepismium micranthum
microspermus, see Browningia microsperma
microsphaericus, see Schlumbergera micro-

sphaerica
mieckleyanus, see Pachycereus schottii
milesimus, see C. hildmannianus
militaris, see Pachycereus militaris
minensis, see Cipocereus minensis
minutiflorus, see Hylocereus minutiflorus
mirabella, 148
mixtecensis, see Polaskia chichipe
mojavensis, see Echinocereus mojavensis
monacanthus, see Hylocereus monacanthus
monodonos, see Pilosocereus royenii
moritzianus, see Pilosocereus lanuginosus
mortensenii, 148
multangularis, see Haageocereus pseudome-

lanostele?.
multiplex, see Echinopsis oxygona
munzii, see Echinocereus engelmannii
myosurus, see Lepismium cruciforme
napoleonis, see Hylocereus trigonus
nashii, see Harrisia nashii
nelsonii, see Selenicereus nelsonii
neonesioticus, see C. hildmannianus
neotetragonus, see C.fernambucensis?.
nesioticus, see Brachycereus nesioticus
neumannii, see Peniocereus hirschtianus
nobilis, see Pilosocereus royenii
nudiflorus, see Dendrocereus nudiflorus
nycticalus, see Selenicereus pteranthus
subg. Nyctocereus, see Peniocereus
obtusangulus, see Schlumbergera obtusangu-

lus
ocamponis, see Hylocereus ocamponis
oligolepis, see Pilosocereus oligolepis
orcuttii, see xPacherocactus orcuttii
subg. Oreocereus, see Oreocereus
ovatus, see Tephrocactus aoracanthus
oxygona, see Echinopsis oxypetalus
oxypetalus, see Epiphyllum oxypetalum
subg. Pachycereus, see Pachycereus
pachyrhizus, 148
parviflorus, see Cleistocactus parviflorus
pasacana, see Echinopsis atacamensis subsp.

patagonicus, see Austrocactus patagonicus
paucispinus, see Echinocereus coccineus
pecten-aboriginum, see Pachycereus pecten-

aboriginum
pectinatus, see Echinocereus pectinatus
penicillatus, see Arrojadoa penicillata

subg. Peniocereus, see Peniocereus
pensilis, see Echinocereus pensilis
pentaedrophorus, see Pilosocereuspentaedro-

phorus
pentagonus, see Acanthocereus tetragonus
pentalophus, see Echinocereuspentalophus
perlucens, see C. hexagonus
pernambucensis, see C.fernambucensis
peruvianus, see C. repandus; see also C. hild-

mannianus
phaeacanthus, see Brasilicereusphaeacanthus
phatnospermus, 148

adelmarii, see C adelmarii
kroenleinii, see C. kroenleinii

philippi, see Austrocactusphilippi
phyllanthoides, see Disocactusphyllanthoides
phyllanthus, see Epiphyllum phyllanthus
piauhyensis, see Pilosocereus piauhyensis
plagiostoma, see Cleistocactus plagiostoma
platinospinus, see Haageocereusplatinospinus
platygonus, see Harrisia platygona
plumeri, see Hylocereus trigonus
polylophus, see Neobuxbaumia polylopha
polyrhizus, see Hylocereuspolyrhizus
pomanensis, see Harrisia pomanensis
poselgeri, see Echinocereus poselgeri
princeps, see Acanthocereus tetragonus
pringlei, see Pachycereus pringlei
procumbens, see Echinocereus procumbens
pruinosus, see Stenocereus pruinosus
pseudomelanostele, see Haageocereus

pseudomelanostele
pseudothelegonus, see Cleistocactus serpens
pteranthus, see Selenicereus pteranthus
pugioniferus, see Myrtillocactus

geometrizans
purpusii, see Hylocereus purpusii
quadricostatus, see Leptocereus quadricostatus
queretaroensis, see Stenocereus queretaroensis
radicans, see Selenicereus radicans
ramulosus, see Pseudorhipsalis ramulosa
reductus, see Gymnocalycium gibbosum
regelii, see Harrisia pompanensis
remolinensis, see C. repandus
repandus, 59,69,70,72,148-149
rhodacanthus, see Denmoza rhodacantha
rhodanthus, see Arrojadoa rhodantha
rhodoleucanthus, see Praecereus saxicola
ridleii, see C. spegazzinifi
ritteri, see Praecereus saxicola
parapetiensis
robinii, see Pilosocereuspolygonus
roezlii, see Cleistocactus roezlii
roseiflorus, 149
rof/n'z, see Selenicereus macdonaldiae
ruficeps, see Neobuxbaumia macrocephala
rufispinus, see Echinocereus adustus
russelianus, see C.fricii
saddianus, 149

sanborgianus, see Echinocereus brandegeei
santiaguensis, see Echinopsis spachiana
sargentianus, see Pachycereus schottii
saxicola, see Praecereus saxicola
scandens, see Hylocereus scandens
scheeri, see Echinocereus scheeri
schenckii, see Myrtillocactus schenckii
schottii, see Pachycereus schottii

australis, see Pachycereus schottii
schrankii, see Disocactus schrankii
sciurus, see Echinocereus sciurus
sclerocarpus, see Jasminocereus thouarsiivar.

sclerocarpus
schmollii, see Echinocereus schmollii
schrankii, see Disocactus schrankii
scoparius, see Neobuxbaumia scoparia
subg. Selenicereus, see Selenicereus
senilis, see Cephalocereus senilis
sepium, see Cleistocactus sepium
sericatus, see Espostoa lanata
sericifer, see C.fernambucensis subsp. seri-

cifer
serpens, see Cleistocactus serpens
serpentinus, see Peniocereus serpentinus
serratus, see Disocactus speciosus
serruliflorus, see Harrisia divaricata
setaceus, see Selenicereus setaceus
silvestrii, see Echinopsis chamaecereus
smaragdiflorus, see Cleistocactus smaragdi-

florus
smithianus, see Praecereus euchlorus subsp.

smithianus
sonorensis, see Stenocereus alamosensis
spachianus, see Echinopsis spachiana
speciosissimus, see Disocactus speciosus
spegazzinii, 149
spinibarbis, see Echinopsis spinibarbis
spinulosus, see Selenicereus spinulosus
squamosus, see Facheiroa squamosa
squarrosus, see Corryocactus squarrosus
stellatus, see Stenocereus stellatus
subg. Stenocereus, see Stenocereus
stenogonus, 149
stenopteris, see Hylocereus stenopteris
stramineus, see Echinocereus stramineus
strausii, see Cleistocactus strausii
striatus, see Peniocereus striatus
strigosus, see Echinopsis strigosus
sublanatus, see Pilosocereus brasiliensis?
swartzii, see Pilosocereus royenii
tacaquirensis, see Echinopsis tacaquirensis
tacuaralensis, 149
tarijensis, see Echinopsis tarijensis
terscheckii, see Echinopsis terscheckii
testudo, see Selenicereus testudo
tetetzo, see Neobuxbaumia tetetzo
tetracanthus, see Harrisia tetracantha
tetragonus, see Acanthocereus tetragonus
thelagonus, see Echinopsis thelagonus
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Cereus, continued
thelegonoides, see Echinopsis thelegonoides
thouarsii, see Jasiminocereus thouarsii
thurberi, see Stenocereus thurberi

Httoralis, see Stenocereus thurberi
tominensis, see Cleistocactus tominensis
tonduzii, see Weberocereus tonduzii
tortuosus, see Harrisia tortuosa
triangularis, see Hylocereus triangularis
subg. Trichocereus, see Trichocereus
tricostatus, see Hylocereus undatus
trigonodendron, 150
trigonus, see Hylocereus trigonus

guatemalensis, see Hylocereus
guatemalensis

trinitatensis, see Hylocereus lemairei
trollii, see Oreocereus trollii
truncatus, see Schlumbergera truncata
tuberosus Pfeiffer, see Thelocactus leucacan-

thus
tuberosus Poselger, see Echinocereus poselgeri
tubiflorus, see Echinopsis tubiflorus
tunilla, see Weberocereus tunilla
tupizensis, see Cleistocactus tupizensis
turbinatus, see Echinopsis eyriesii
ulei, see Pilosocereus ulei
undatus, see Hylocereus undatus
undulosus, see Dendrocereus undulosus
urbanianus, see Selenicereus urbanianus
uruguayanus, see C. hildmannianus subsp.

vagans, see Selenicereus vagans
validus, 150
vargasianus, 150
variabilis Engelmann, see Acanthocereus

tetragonus
variabilis Pfeiffer, see under C.fernambucen-

sis
vaupelii, see Selenicereus boeckmannii
versicolor, see Haageocereus versicolor
viperinus, see Peniocereus viperinus
viridiflorus, see Echinocereus viridiflorus

cylindricus, see Echinocereus viridiflorus
subsp. cylindricus

warmingii, see Pilosocereus arrabidae
weberbaueri, see Weberbauerocereus weber-

baueri
weberi, see Pachycereus weberi
weingartianus, see Leptocereus weingartianus
wercklei, see Selenicereus wercklei
wittii, see Selenicereus wittii
xanthocarpus, see C. hildmannianus
yunckeri, see Stenocereus yunckeri
zehntneri, see Pilosocereus gounellei subsp.

Chamaecereus, see Echinopsis
grandiflorus, see Echinopsis huascha
silvestrii, see Echinopsis chamaecereus

Chiapasia nelsonii, see Disocactus nelsonii

Chilenia, see Eriosyce
chilensis, see Eriosyce chilensis
fobeana, see Eriosyce taltalensis?
fusca, see Eriosyce taltalensis?
juassieui, see Eriosyce curvispina?
kunzei, see Eriosyce kunzei
napina, see Eriosyce napina
nidus, see Eriosyce kunzei
nigricans, see Eriosyce limariensis?
occulta, see Eriosyce curvispina?
odieri, see Eriosyce odieri
reichei, see Eriosyce odieri
rostrata, see Eriosyce subgibbosa

Chileniopsis, see Eriosyce
polyrhaphis, see Eriosyce villosa
villosa, see Eriosyce villosa

Chileorebutia, see Eriosyce
aerocarpa, see Eriosyce aerocarpa
duripulpa, see Eriosyce napina var. duripulpa
esmeraldana, see Eriosyce esmeraldana
fulva, see Eriosyce odieri subsp.fulva
glabrescens, see Eriosyce odieri subsp. glabre-

scens
krausii, see Eriosyce krausii
malleolata, see Eriosyce krausii
napina, see Eriosyce napina
reichei, see Eriosyce odieri

Chilita, see Mammillaria
alamensis, see Mammillaria sheldonii
albicans, see Mammillaria albicans
angelensis, see Mammillaria angelensis
armillata, see Mammillaria armillata
aureilanata, see Mammillaria aureilanata
aurihamata, see Mammillaria crinita
barbata, see Mammillaria barbata
blossfeldiana, see Mammillaria blossfeldiana
bocasana, see Mammillaria bocasana
bombycina, see Mammillaria bombycina
boolii, see Mammillaria boolii
Candida, see Mammilloydia Candida
capensis, see Mammillaria capensis
carretii, see Mammillaria carretii
colonensis, see Mammillaria beneckii
criniformis, see Mammillaria crinita
crinita, see Mammillaria crinita
decipiens, see Mammillaria decipiens
denudata, see Mammillaria lasiacantha
dioica, see Mammillaria dioica
discolor, see Mammillaria discolor
echinaria, see Mammillaria elongata subsp.

echinzaria
elongata, see Mammillaria elongata
erectohamata, see Mammillaria crinita
eriacantha, see Mammillaria eriacantha
erythrosperma, see Mammillaria erythros-

perma
eschauzieri, see Mammillaria bocasana

subsp. eschauzieri
estanzuelensis, see Mammilloydia Candida

fasciculata, see Mammillaria thornberi
fraileana, see Mammillaria fraileana
gasseriana, see Mammillaria gasseriana
gilensis, see Mammillaria crinita
glochidiata, see Mammillaria glochidiata
goodridgei, see Mammillaria goodridgei
grahamii, see Mammillaria grahamii
gueldemanniana, see Mammillaria sheldonii
herrerae, see Mammillaria herrerae
hirsuta, see Mammillaria bocasana
humboldtii, see Mammillaria humboldtii
hutchisoniana, see Mammillaria hutchisoni-

ana
inaiae, see Mammillaria sheldonii
insularis, see Mammillaria insularis
knebeliana, see Mammillaria bocasana
kunzeana, see Mammillaria bocasana
lasiacantha, see Mammillaria lasiacantha
lengdobleriana, see Mammillaria lasiacantha
lenta, see Mammillaria lenta
longicoma, see Mammillaria bocasana
longiflora, see Mammillaria longiflora
magallanii, see Mammillaria lasiacantha
mainae, see Mammillaria mainae
mazatlanensis, see Mammillaria mazatla-

nensis
mercadensis, see Mammillaria mercadensis
microcarpa, see Mammillaria grahamii
milleri, see Mammillaria grahamii
moelleriana, see Mammillaria moelleriana
multiceps, see Mammillariaprolifera
nelsonii, see Mammillaria beneckii
occidentalis, see Mammillaria mazatlanensis
oliviae, see Mammillaria grahamii
painteri, see Mammillaria crinita
phitauiana, see Mammillaria phitauiana
pilispina, see Mammillariapilispina
plumosa, see Mammillaria plumosa
posseltiana, see Mammillaria mercadensis
pottsii, see Mammillaria pottsii
prolifera, see Mammillaria prolifera
pubispina, see Mammillaria crinita
pygmaea, see Mammillaria crinita
rettigiana, see Mammillaria mercadensis
saffordi, see Mammillaria carretii
sanluisensis, see Mammillaria pilispina
schiedeana, see Mammillaria schiedeana
schieliana, see Mammillariapicta
sheldonii, see Mammillaria sheldonii
sinistrohamata, see Mammillaria mercadensis
slevinii, see Mammillaria albicans
sphacelata, see Mammillaria sphacelata
swinglei, see Mammillaria swinglei
thornberi, see Mammillaria thornberi
unihamata, see Mammillaria weingartiana
verhaertiana, see Mammillaria phitauiana?.
vetula, see Mammillaria vetula
viereckii, see Mammillaria picta subsp.

viereckii
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viridiflora, see Mammillaria barbata
weingartiana, see Mammillaria weingarti-

ana
wilcoxii, see Mammillaria wrightii subsp.

wilcoxii
wildii, see Mammillaria glochidiata
wrightii, see Mammillaria wrightii
xanthina, see Mammillaria standleyi
yaquensis, see Mammillaria thornberi subsp.

yaquensis
zeilmanniana, see Mammillaria crinita
zephyranthoides, see Mammillaria zephyran-

thoides
zuccariniana, see Mammillaria magnimam-

ma
Cintiaknizei, 150-151
Cipocereus, 151

bradei, 150,151
crassisepalus, 151
laniflorus, 152
minensis, 152

subsp. minensis, 152
subsp. pleurocarpus

pleurocarpus, see C. minensis subsp. pleuro-
carpus

pusilliflorus, 152
Clistanthocereus, see Cleistocactus

calviflorus, see Cleistocactusfieldianus
fieldianus, see Cleistocactus fieldianus
hertlingianus, see Browningia hertlingiana
samnensis, see Cleistocactus fieldianus subsp.

samnensis
tessellatus, see Cleistocactus fieldianus subsp.

tessalatus
Cleistocactus, 33,152

acanthurus, 153-154
subsp. acanthurus, 154
subsp. faustianus
subsp. pullatus

angosturensis, see C. buchtienii
anguinus, see C baumannii subsp. anguinus
apurimacensis, see C. morawetzianus
areolatus, see C. parviflorus
aureispinus Fri?, see C. baumannii
aureispinus (F. Ritter) D. R. Hunt, see C. win-

teri
ayopayanus, see C. buchtienii
azerensis, see C. parapetiensis
baumannii, 154

subsp. anguinus
subsp. baumannii
subsp. chacoanus
subsp. croceiflorus
flavispinus, see C. baumannii
subsp. horstii
paraguariensis, see C. paraguariensis
subsp. santacruzensis

brevispinus, see C.peculiaris
brookeae, 155

bruneispinus, see C. baumannii
buchtienii, 154, 155
candelilla, 155

pojoetisis, see C. candelilla
capadalensis, see C tominensis
chacoanus, see C. baumannii subsp. chacoanus
chotaensis, 155-156
clavicaulis, see C. tominensis
davispinus, 156
compactus, see C. tarijensis
crassicaulis, see C. tominensis
xcrassiserpens, 156
croceiflorus, see C. baumannii subsp. crocez-

florus
dependens, 156
ferrarii, 156

subsp. fieldianus, 157
subsp. samnensis
subsp. tessellatus

flavispinus, see C. baumannii
fossulatus, see Oreocereus pseudofossulatus
fusiflorus, see C. parviflorus
glaucus, see C. luribayensis
granjaensis, see C. luribayensis
grossei, 157
herzogianus, see C. parviflorus
hildegardiae, 157
horstii, see C. baumannii subsp. horstii
humboldtii, see C. icosagonus
hyalacanthus, 157

jujuyensis, see C. hyalacanthus
hystrix, 157
ianthinus, see C. candelilla
icosagonus, 157-158
jugatiflorus, see C. baumannii
jujuyensis, see C. hyalacanthus
kerberi, see Stenocereus kerberi
lanatus, see Espostoa lanata
laniceps, 158
leonensis, see C. serpens
luminosus, see C. morawetzianus
luribayensis, 158
mendozae, see C. tominensis
micropetalus, 158-159
morawetzianus, 159

pycnacanthus, see C. morawetzianus
muyurinensis, 159
neoroezlii, 159
orthogonus, 159
pachydadus, 159
palhuayensis, 160
paraguariensis, 160
parapetiensis, 160
parviflorus, 28, 160
peculiaris, 160-161
piraymirensis, 161
plagiostoma, 161
pojoetisis, see C. candelilla

pungens, 161
pycnacanthus, see C. morawetzianus
reae, 161
ressinianus, see C. buchtienii
rhodacanthus, see Denmoza rhodacantha
ritteri,161
roezlii, 161-162
samaipatanus, 162
santacruzensis, see C. baumannii subsp. saw-

tacrwzmz's
septum, 33,162
serpens, 162-163
sextonianus, 163
smaragdiflorus, 163
strausii, 163-164
sucrensis, see C. buchtienii
tarijensis, 164
tenuiserpens, 164
tominensis, 164
tupizensis, 164-165
vallegrandensis, see C. candelilla
varispinus, 165
villaazulensis, see C. morawetzianus
viridialabastri, see C. tominensis
viridiflorus, see C. palhuayensis
vulpis-cauda, 164,165
wendlandiorum, see C. brookeae
winteri, 165
xylorhizus, 165

Cochemiea, 165
fea/ei, 166
maritima, 166
pondii, 166
poselgeri,33,166,167
sem'fo, see Mammillaria senilis
setispina, 166,167

Cochiseia robbinsorum, see Escobaria robbinso-
rum

Coleocephalocereus, 167
albicephalus, see Micranthocereus albicepha-

lus
aureispinus, see Pilosocereus aureispinus
aureus, 167-168

brevicylindricus, see C. aureus
elongatus, see C. awrews
longispinus, see C. aureus

braunii, see C. buxbaumianus
brevicylindricus, see C. aureus
buxbaumianus, 168

subsp. buxbaumianus
subsp. flavisetus, 168

decumbens, see C.fluminensis subsp. decum-
bens

diersianus, see C.fluminensis
dybowskii, see Espostoopsis dybowskii
elongatus, see C. aureus
estevesii, see C. buxbaumianus
flavisetus, see C. buxbaumianus subsp.

flavisetus
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Coleocephalocereus, continued
fluminensis, 168-169

braamhaarii, see C. fluminensis
subsp. decumbens
subsp. fluminensis, 169
paulensis, see C. fluminensis

goebelianus, 169
subg. Lagenopsis, see Stephanocereus
lehmannianus, see Micranthocereus purpur-

eus
luetzelburgii, see Stephanocereus luetzelbur-

gii
pachystele, see C. goebelianus
paulensis, see C. fluminensis
pluricostatus, 31,169-170

uebelmanniorum, see C. pluricostatus
purpureus, 170

Coloradoa mesa-verdae, see Sclerocactus mesa-
verdae

Consolea, 170
acaulis, see Opuntia acaulis
corallicola, 170-171
/fl/cata, 171
ferox, see C. moniliformis
guanicana, see C rubescens
macracantha, 171-172
millspaughii, 172

subsp. caymanensis
subsp. millspaughii

moniliformis, 17 2
subsp. guantanamana
subsp. moniliformis, 172

nashii,172-173
subsp. gibarensis
subsp. nashii, 173

picardae, 173
rubescens, 173
spinosissima, 173-174

Copiapoa,35,41,75,82,174
albispina, see C. cinerea
alticostata, see C. coquimbana
applanata, see C cinerascens
atacamensis,29,174,175
boliviana, see C. atacamensis
bridgesii, 175
brunnescens, see C. megarhiza
calderana, 175

longistaminea, see C. longistaminea
spinosior

carrizalensis, see C. malletiana
castanea, see C. serpentisulcata
chaniaralensis, see C. marginata
cinerascens, 175-176
cinerea, 40,176

columna-alba, see C cinerea
dealbata, see C. malletiana
gigantea, see C haseltoniana
haseltoniana, see C. haseltoniana
krainziana, see C. krainziana

longistaminea, see C. longistaminea
columna-alba, see C. cinerea
conglomerata, 20,176
coquimbana, 29,176,177
cuprea, see C. echinoides
cupreata, see C. echinoides
dealbata, see C. malletiana
desertorum, see C. taltalensis
dura, see C. echinoides
echinata, see C.fiedleriana
echinoides, 111
eremophila, see C. haseltoniana
esmeraldana, 177
/erox, see C 50/ar/5
fiedleriana, 111
gigantea, see C. haseltoniana
grandiflora, 177-178
haseltoniana, 178
hornilloensis, see C. taltalensis
humilis, 178

tenuissima, see C. tenuissima
tocopillana, see C. tocopillana

hypogaea, 178
montana, see C. taltalensis

intermedia, see C.fiedleriana
knizei, see CzVrtz'a fcm'zez
krainziana, 178
/aui,l 5,16,23,179
lembckei, see C. calderana
longispina, see C. mollicula
longistaminea, 179
malletiana, 15,179-180
marginata, 180
megarhiza, 180
melanohystrix, see C. cinerea
mollicula, 180
montana, see C. taltalensis

grandiflora, see C. grandiflora
oliviana, see C. taltalensis
paposoensis, see C. humilis
pendulina, see C. coquimbana
pseudocoquimbana, see C. coquimbana
rarissima, see C. taltalensis
rubriflora, see C. taltalensis
rupestris, see C. taltalensis
serpentisulcata, 180-181
Solaris, 28,181
streptocaulon, see C. marginata
taltalensis, 181-182
tenebrosa, see C. haseltonia
tenuissima, 182
tocopillana, 182
totoralensis, see C.fiedleriana
vallenarensis, see C. coquimbana
varispinata, see C. conglomerata
wagenknechtii, see C. coquimbana

Corryocactus, 182
acervatus, see C azirews
apiciflorus, 182-183

aureus, 183
ayacuchoensis, see C. brevistylus
ayopayanus, see C. pulquinensis
brachycladus, see C. squarrosus
brachypetalus, 183
brevispinus, see C. brevistylus
brevistylus, 183-184

subsp. brevistylus
subsp. puquiensis, 183

chachapoyensis, 184
charazanensis, 184
chavinilloensis, see C. squarrosus
cuajonesensis, see C. awrews
erectus, 184
gracilis, see C. squarrosus
heteracanthus, see C. brevistylus
huincoensis, 184
krausii, see C. brevistylus
matucanensis, see C. huincoensis
maximus, see C. apiciflorus
megarhizus, see C. squarrosus
melaleucus, see C. squarrosus
melanotrichus, 184,185
odoratus, see C. squarrosus
otuyensis, see C. squarrosus
pachycladus, see C. brevistylus
perezianus, see C. melanotrichus
pilispinus, see C. squarrosus
prostratus, see C. awrew5
pulquiensis, 58,59,184-185
puquiensis, see C. brevistylus subsp. puquien-

sis
pyroporphyranthus, see C. erectus
quadrangularis, 185
quivillanus, see C. squarrosus
serpens, see C. erectus
solitaris, see C. apiciflorus
spiniflorus, see Austrocactus spiniflorus
squarrosus, 185
tarijensis, see C. melanotrichus
tenuiculus, see C. squarrosus

Corynopuntia, see Grusonia
agglomerata, see Grusonia agglomerata
bulbispina, see Grusonia bulbispina
clavata, see Grusonia clavata
dumetorum, see Grusonia dumetorum
grahamii, see Grusonia grahamii
invicta, see Grusonia invicta
moelleriana, see Grusonia moelleri
pulchella, see Grusoniapulchella
reflexispina, see Grusonia reflexispina
schottii, see Grusonia schottii
stanlyi, see Grusonia emoryi
vilis, see Grusonia vilis

Coryphantha, 26,27,30,186
albicolumnaria, seeEscobaria albicolumnaria
alversonii, seeEscobaria alversonii
andreae, see C.pycnacantha
arizonica, seeEscobaria vivipara
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asperispina, see Escobaria missouriensis
subsp. asperispina

asterias, see C. ottonis
bergeriana, see C. glanduligera
bernaknsis, see C. radians
bisbeeana, see Escobaria vivipara
borwigii, see C. salinensis
bumamma, see C. ekphantidens
bussleri, see C. ottonis
calipensis, 186
calochlora, 186
chihuahuensis, see Escobaria chihuahuensis
chlorantha, see Escobaria deserti
clava, see C. octacantha
clavata, 186-187
columnaris, see Escobaria vivipara
compacta, 60,63,187
conimamma, see C. sulcolanata
connivens, see C.pycnacantha
conoidea, see Neolloydia conoidea
cornifera, 187
cornuta, 187
cubensis, see Escobaria cubensis
cuencamensis, see C. delaetiana
dasyacantha, see Escobaria dasyacantha

varicolor, see Escobaria tuberculosa
delaetiana, 187
delicata, see C. radians
densispina, see C. werdermannii
deserti, see Escobaria deserti
diffitilis, 188
duncanii, see Escobaria duncanii
durangensis, 188
echinoidea, 188
echinus, 188
ekphantidens, 188,189
emskoetteriana, see Escobaria emskoetteriana
erecta, 189
exsudans, see C. ottom's
fragmns, see Escobaria vivipara
garessii, see C. ekphantidens
georgii, 189
gladiispina, see C. delaetiana
glanduligera, 189
glassii, 190
gracilis, 190
grandis, see C. longicornis
grata, 190
greenwoodii, see C. elephantidens
guerkeana, 190
henricksonii, see Escobaria chihuahuensis

subsp. henricksonii
hesteri, see Escobaria hesteri
hintoniorum, 190
indensis, 190
jalpanensis, 190-191
laredoi, see Escobaria laredoi
laui, see C. delaetiana
longicornis, 191

macromeris, 63, 191
subsp. macromeris, 191
subsp. runyonii

macrothele, see C. octacantha
maiz-tablasensis, 191-192
maliterrarum, 192
marstonii, see Escobaria missouriensis
melleospina, 192
minima, see Escobaria minima
missouriensis, see Escobaria missouriensis

marstonii, see Escobaria missouriensis
muehlbaueriana, see Escobaria emskoetteri-

ana
muehlenpfordtii, see C. robustispina

uncinata, see C. robustispina subsp. unci-

robustispina, see C. robustispina subsp. ro-
bustispina

uncinata, see C. robustispina subsp. unci-

neglecta, 192
nellieae, see Escobaria minima
neoscheeri, see C. robustispina
nickelsiae, 192
obscura, see C. sulcata
octacantha, 192
odorata, 193
oklahomensis, see Escobaria vivipara
organensis, see Escobaria organensis
orcuttii, see Escobaria orcuttii
ottonis, 193
pallida, 193
palmeri, see C. compacta
pectinata, see C. echinus
pirtlei, see C. macromeris
poselgeriana, 193
potosiana, 194
pseudoechinus, 194
pseudonickelsiae, see C. delaetiana
pseudoradians, 194
pulleineana, 194
pusilliflora, 194
pycnacantha, 194-195
radians, 195
radiosa, see Escobaria vivipara
ramillosa, 80, 195,691
recurvata, 195-196,691
recurvispina, see C ekphantidens
reduncispina, 196
retusa, 196
robbinsorum, see Escobaria robbinsorum
robustispina, 196-197,691

subsp. robustispina
subsp. scheeri
subsp. uncinata

roederiana, see C. salinensis
rosea, see Escobaria vivipara
roseana, see Acharagma roseana
runyonii, see C. macromeris subsp. runyonii
salinensis, 197
salm-dyckiana sensu Britton and Rose, see

C. delaetiana
scheeri, see C. robustispina subsp. scheeri

schwarziana, see C. echinoidea
similis, see Escobaria missouriensis
sneedii, see Escobaria sneedii
speciosa, see C sulcata
strobiliformis, see Escobaria chihuahuensis*

orcuttii, see Escobaria orcuttii
sulcata, 197
sulcolanata, 197
tripugionacantha, 197
unicornis, 197
valida, see C. poselgeriana
varicolor, see Escobaria tuberculosa
vaupeliana, 198
villarensis, see C. georgii
vivipara, see Escobaria vivipara

bisbeeana, see Escobaria vivipara
buoflama, see Escobaria vivipara
kaibabensis, see Escobaria vivipara

vogtherriana, 198
werdermannii, 198
wohlschlageri, 198
zilziana, see Escobaria zilziana

Cryptocereus, see Selenicereus
anthonyanus, see Selenicereus anthonyanus
imitans, see Weberocereus imitans
rosei, see Wfcberocerews rose?'

Cullmannia viperina, see Peniocereus viperina
Cumarinia odorata, see Coryphantha odorata
Cumulopuntia, 198

alboareolata, see C. zehnderi
berteri, see C. sphaerica
boliviana, 198-199
chichensis, 199
corotilla, 200
crassicylindrica, 200
dactylifera, 200
echinacea, see C. boliviana
famatinensis, see C. boliviana
frigida,200
fulvicoma, 200
galerasensis, 200
fcysfrix, 200
ignescens, 200-201
/grata, see C. corotilla
kuehnrichiana, see Cumulopuntia sphaerica
mistiensis,201
multiareolata, see C. sphaerica
pampana, see C. boliviana
pentlandii,201
pyrrhacantha, 201-202
rauppiana, see C. sphaerica
rossiana, 202
sphaerica, 202
subterranea, see Maihueniopsis subterranea
ticnamarensis, 202
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Cumulopuntia, continued
tortispina, 202-203
tubercularis, see C. sphaerica
tumida, 203
unguispina, 203
zehnderi, 203

Cylindropuntia, 27, 36, 62, 203
abyssi, 203-204
acanthocarpa, 58, 61, 204

var. acanthocarpa
var. coloradensis
ganderi, see C.ganderi
var. major
var. thornberi

alamosensis, see C. thurberi
alcahes, 204-205

var. alcahes
var. burrageana, 205
var. gigantensis
var. mcgillii

anteojoensis, 205
arbuscula, 205
bigelovii, 61,205-206

var. bigelovii, 206
var. cirifre
xhoffmannii, see C. xfosbergii

brevispina, see C. alcahes
brittonii, see C. leptocaulis
burrageana, see C. alcahes var. burrageana
californica, 206

var. californica
var. delgadilloana
vat.parkeri
var. rosarica

calmalliana,206-207
cardenche, see C. imbricata?.
caribaea, 207
cedrosensis, 207

a'rife, see C. bigelovii var. ciribe
clavarioides, see Maihueniopsis clavarioides
clavata, see Grusonia clavata
clavellina, see C. molesta var. clavellina
xcongesta, 207
cylindrica, see Austrocylindropuntia cylin-

drica
davisii, 208
xdeserta, 208
echinocarpa, 208, 209
emltata, see Austrocylindropuntia subulata
xfosbergii, 208
fulgida,34,58,61,208

var.fulgida, 209
var. mamillata

ganderi, 208-209
var. catavinensis, 209
var. ganderi

haematacantha, see Austrocylindropuntia
verschaffeltii

hualpaensis, see C. whipplei
humacuacana, see Austrocylindropuntia

shaferi
imbricata, 61,63,70,209-210

var. argentea, 209
var. imbricata

intermedia, see Austrocylindropuntia cylin-
drica

xkelvinensis,210
kleiniae,210
leptocaulis, 210
lindsayi,2l0
metuenda, see C. caribaea
miquelii, see Miqueliopunt ia miquelii
molesta, 211

var. clavellina, 211
var. molesta

xmultigeniculata, 211
munzii, 211
xneoarbuscula, 211
pachypus, see Austrocylindropuntia pachypus
pallida, see C. rosea
parryi, see C. californica
prolifera,211-2l2
ramosissima,212
recondita, see C. kleiniae
rosarica, see C. californica var. rosarica
rosea,2l2
salmiana, see Austrocylindropuntia salmiana
sanfelipensis,2l2
santamaria,2l3
shaferi, see Austrocylindropuntia shaferi
spinosior, 34,213
subulata, see Austrocylindropuntia subulata
teres, see Austrocylindropuntia vestita
tesjo, 213
xtetracantha,213
thurberi, 214
tunicate, 61,69,214
verschaffeltii, see Austrocylindropuntia ver-

schaffeltii
versicolor,25,214
vestita, see Austrocylindropuntia vestita
xviridiflora,214
xvivipara,215
weingartiana, see Austrocylindropuntia sha-

feri
whipplei,61,215
wigginisii, see C. echinocarpa
wolfi i ,215

Deamia, see Selenicereus
diabolica, see Selenicereus testudo
testudo, see Selenicereus testudo

Dendrocereus,2\6
nudiflorus, 216-217
undulosus, 216,217

Denmoza,2l7
erythrocephala, see D. rhodantha
rhodacantha,2l7

Digitorebutia, see Rebutia
atrovirens, see Rebutia pygmaea'?
brachyantha, see Rebutia steinmannii
costata, see Rebutia steinmannii
haagei, see Rebutia pygmaea
nazarenoensis, see Rebutia pygmaea
orurensis, see Rebutia pygmaea
pectinata, see Rebutia pygmaea
ritteri, see Rebutia ritteri

Discocactus,218,692
albispinus, see D. zehntneri
alteolens, see D. placentiformis
araneispinus, see D. zehntneri
bahiensis,218

subsp. bahiensis
subsp. subviridigriseus,2l9

boliviensis, see D. heptacanthus
boomianus, see D. zehntneri subsp. boomi-

anus
buenekeri, see D. zehntneri
cangaensis, see D. heptacanthus
catingicola, seeD. heptacanthus subsp. ca-

griseus, see D. heptacanthus
rapirhizus, see D. heptacanthus

cephaliaciculosus, see D. heptacanthus
nudicephalus, see Z). heptacanthus

crassispinus, see D. heptacanthus
araguaiensis, see D. heptacanthus

crystallophilus, see D. placentiformis
diersianus, see D. heptacanthus

goianus, see D. heptacanthus
estevesii, see D. heptacanthus
ferricola,218
flavispinus, seeD. heptacanthus
goianus, seeD. heptacanthus
griseus, see D. heptacanthus
hartmannii, seeD. heptacanthus

giganteus, see D. heptacanthus
magnimammus, see D. heptacanthus

subsp. magnimammus
patulifolius, see D. heptacanthus
setosiflorus, see D. heptacanthus

heptacanthus, 218-219
subsp. catingicola
subsp. heptacanthus
subsp. magnimammus, 219
melanochlorus, see D. heptacanthus
riomortensis, see D. heptacanthus

horstii,3l,220
insignis, see D. placentiformis
insignis sensu Buining, see D. pseudoinsignis
latispinus, see D. placentiformis

pseudolatispinus, see D. placentiformis
pulvicapitatus, see D. placentiformis

lindaianus, see D. heptacanthus
magnimammus, see D. heptacanthus subsp.

magnimammus
bonitoensis, see D. heptacanthus
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mamillosus, see D. hartmannii
melanochlorus, see D. heptacanthus
multicolorispinus, see D. placentiformis
nigrisaetosus, see D. heptacanthus
pachythele, see D. heptacanthus
paranaensis, see D. heptacanthus
patulifolius, see D. heptacanthus
piauiensis, see D. heptacanthus
placentiformis, 220

alteolens, see D. placentiformis
multicolorispinus, see D. placentiformis
pugionacanthus, see D. placentiformis

prominentigibbus, seeD. heptacanthus
pseudoinsignis, 220-221
pseudolatispinus, see D. placentiformis
pugionacanthus, see D. placentiformis
pulvinicapitatus, see D.placentiformis
rapirhizus, see D. heptacanthus
semicampaniflorus, see D. heptacanthus
silicicola, see D. heptacanthus
silvaticus, see D. heptacanthus
spinosior, see D. heptacanthus
squamibaccatus, see D. heptacanthus

longiflorus, see D. heptacanthus
subterraneo-proliferans, see D. heptacanthus
subviridigriseus, see D. bahiensis subsp. s«b-

viridigriseus
tricornis, see D.placentiformis
woutersianus, see Z). /zorcft'z
zehntneri, 221

albispinus, see D. zehntneri
araneispinus, see D. zehntneri
subsp. boomianus
buenekeri, see D. zehntneri
horstiorum, see D. zehntneri
subsp. zehntneri, 220

Disocactus, 33,221
ackermannii, 222

var. ackermannii
var. conzattianum

acuminatus, see Pseudorhipsalis acuminata
alatus, see Pseudorhipsalis alata
amazonicus, 222
aurantiacus, 222-223
biformis,222,223
cinnabarinus, 223
eichlamii, 222,223
flagelliformis, 223
himantodada, see Pseudorhipsalis himanto-

clada
horichii, see Pseudorhipsalis horichii
xhybridus, see under D. speciosus, 226
kimnachii, 223,224
lankesteri, see Pseudorhipsalis lankesteri
macdougallii, 224
macranthus, 224
xmallisonii, see under D. speciosus, 226
martianus, 224,225
nelsonii, 224,225

phyllanthoides, 225
quezaltecus, 225
ramulosus, see Pseudorhipsalis ramulosa
schrankii, 226
speciosus, 226
xviolaceus, see under D. speciosus, 226

Dolichothele, see Mammillaria
albescens, see Mammillaria decipiens subsp.

balsasoides, see Mammillaria beneckei
baumii, see Mammillaria baumii
beneckei, see Mammillaria beneckei
camptotricha, see Mammillaria decipiens

subsp. camptotricha
decipiens, see Mammillaria decipiens
longimamma, see Mammillaria longimam-

ma
uberiformis, see Mammillaria longimam-

ma
melaleuca, see Mammillaria melaleuca
nelsonii, see Mammillaria beneckei
sphaerica, see Mammillaria sphaerica
surculosa, see Mammillaria surculosa
uberiformis, see Mammillaria longimamma
zephyranthoides, see Mammillaria zephyran-

thoides
Ebnerella, see Mammillaria

angelensis, see Mammillaria angelensis
armillata, see Mammillaria armillata
aureilanata, see Mammillaria aureilanata
aurihamata, see Mammillaria crinita
barbata, see Mammillaria barbata
baumii, see Mammillaria baumii
blossfeldiana, see Mammillaria blossfeldiana
bocasana, see Mammillaria bocasana
bombycina, see Mammillaria bombycina
bullardiana, see Mammillaria hutchisoniana
capensis, see Mammillaria capensis
carretii, see Mammillaria carretii
crinita, see Mammillaria crinita
denudata, see Mammillaria lasiacantha
dioica, see Mammillaria dioica
dumetorum, see Mammillaria schiedeana
erectohamata, see Mammillaria crinita
erythrosperma, see Mammillaria erythros-

perma
fasciculata, see Mammillaria thornberi
fraileana, see Mammillaria fraileana
gasseriana, see Mammillaria gasseriana
gilensis, see Mammillaria cinitia
glochidiata, see Mammillaria glochidiata
goodridgei, see Mammillaria goodridgei
guirocobensis, see Mammillaria sheldonii
haehneliana, see Mammillaria bocasana
humboldtii, see Mammillaria humboldtii
hutchisoniana, see Mammillaria hutchisoni-

ana
inaiae, see Mammillaria sheldonii
insularis, see Mammillaria insularis

jaliscana, see Mammillaria jaliscana
knebeliana, see Mammillaria bocasana
kunzeana,, see Mammillaria bocasana
lasiacantha, see Mammillaria lasiacantha
longicoma, see Mammillaria bocasana
magallanii, see Mammillaria magallanii
mainiae, see Mammillaria mainiae
mazatlanensis, see Mammillaria mazatla-

nensis
mercadensis, see Mammillaria mercadensis
microcarpa, see Mammillaria grahamii
moelleriana, see Mammillaria moelleriana
multiceps, see Mammillaria prolifera
multiformis, see Mammillaria erythrosperma
nunezii, see Mammillaria nunezii
occidentalis, see Mammillaria mazatlanensis
oliviae, see Mammillaria grahamii
painteri, see Mammillaria crinita
phitauiana, see Mammillaria phitauiana
plumosa, see Mammillaria plumosa
posseltiana, see Mammillaria mercadensis
prolifera, see Mammillaria prolifera
pubispina, see Mammillaria crinita
pygmaea, see Mammillaria crinita
rekoi, see Mammillaria rekoi
rettigiana, see Mammillaria mercadensis
schelhasii, see Mammillaria crinita
schiedeana, see Mammillaria schiedeana
sheldonii, see Mammillaria sheldonii
sinistrohamata, see Mammillaria mercaden-

sis
solisii, see Mammillaria nunezii
sphacelata, see Mammillaria sphacelata
surculosa, see Mammillaria surculosa
swinglei, see Mammillaria sheldonii
unihamata, see Mammillaria weingartiana
verhaertiana, see Mammillaria phitauiana?.
viereckii, see Mammillaria picta
weingartiana, see Mammillaria weingarti-

ana
wilcoxii, see Mammillaria wrightii
wildii, see Mammillaria glochidiata
wrightii, see Mammillaria wrightii
yaquensis, see Mammillaria thornberi
zeilmanniana, see Mammillaria crinita
zephyranthoides, see Mammillaria zephyran-

thoides
Eccremocactus, see Weberocereus

bradei, see Weberocereus bradei
imitans, see Weberocereus imitans
rosei, see Weberocereus rosei

Echinocactus, 66,68,227
acanthodes, see Ferocactus cylindraceus
acuatus, see Parodia erinacea

arechavaletae, see Parodia neoarechavale-
tae

alamosanus, see Ferocactus alamosanus
albatus, see Stenocactus vaupelianus?.
andreae, see Gymnocalycium andreae
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Echinocactus, continued
anisitsii, see Gymnocalydum anistsii
apricus, see Parodia concinna
arechavaktae, see Parodia ottonis; see also P.

neoarechavaletae
arrigens, see Stenocactus crispatus
aspillagae, see Eriosyce aspillagae
asterias, see Astrophytum asterias
aurantiacus, see Matucana aurantiaca
auratus, see Eriosyce aurata
baldianum, see Gymnocalydum baldianum
beguinii, see Turbinicarpus beguinii
berteri, see Cumulopuntia sphaerica
bicolor, see Thelocactus bicolor

schottii, see Thelocactus bicolor
tricolor, see Thelocactus bicolor

bodenbenderianum, see Gymnocalydum bo-
denbenderianum

bolaensis or "bolansis,"see Thelocactus bico-
lor

bolivianus, see Copiapoa atacamensis
borchersii, see Oroya borchersii
brevihamatus, see Sclerocactus brevihamatus
bridgesii, see Copiapoa bridgesii
buekii, see Thelocactus tulensis subsp. bwe&z'z
bulbocalyx, see Eriosyce bulbocalyx
caespitosus, see Parodia concinna
calochlorus, see Gymnocalydum chlochlorum
capillaensis, see Gymnocalydum capillaense
capricornis, see Astrophytum carpricorne
castaneoides, see Eriosyce subgibbosa
catamarcensis, see Eriosyce strausiana
cataphractus, see Frailea cataphracta
chilensis, see Eriosyce chilensis
chionanthus, see Echinopsis thionantha
chlorophthalmus, see Echinocereus dnerascens
chrysacanthion, see Parodia chrysacanthion
chrysacanthus, see Ferocactus chrysacanthus
dnerascens, see Copiapoa dnerascens
dnereus, see Copiapoa dnerea
dnnabarina, see Echinopsis dnnabarina
clavatus, see Eriosyce subgibbosa var. clavata
colombianus, see Fraileapumila
condnnus, see Parodia concinna

tabularis, see Parodia tabularis
conglomerata, see Copiapoa conglomerata
conoidea, see Neolloydia conoidea
conothelos, see Thelocactus conothelos
copiapensis, see Copiapoa dnerascens
coptonogonus, see Stenocactus coptonogonus
coquimbanus, see Copiapoa coquimbana
cornigerus, see Ferocactus latispinus
corynodes, see Parodia sellowii
courantii, see Parodia sellowii
coxii, see Austrocactus coxii
crassihamatus, see Sclerocactus undnatus

subsp. crassihamatus
crispatus, see Stenocactus crispatus
cupreatus, see Copiapoa echinoides

cupulatus, see Eriosyce subgibbosa
curvispinus, see Eriosyce curvispina
cylindraceus, see Ferocactus cylindraceus
damsii, see Gymnocalydum anistsii
delaetii, see Gymnocalydum delaetii
denudatum, see Gymnocalydum denudatum
dichroacanthus, see Stenocactus crispatus
diguetii, see Ferocactus diguetii
disdformis, see Strombocactus disdformis
droegeanus, see Thelocactus hexaedrophorus
durangensis, see Echinomastus unguispinus
echidne, see Ferocactus echidne
echinoides, see Copiapoa echinoides
ehrenbergii, see Thelocactus leucacanthus
elachisanthus, see Parodia haselbergii
ellipticus, see Thelocactus bicolor
emoryi, see Ferocactus emoryi

rectispinus, see Ferocactus emoryi subsp.
rectispinus

erectocentrus, see Echinomastus erectocentrus
erubescens, see Parodia erubescens
escayachensis, see Parodia maassii
eyriesii, see Echinopsis eyriesii
famatimensis, see Echinopsis famatimensis
fascicularis, see Haageocereusfascicularis
fidaianus, see Rebutiafidaiana
fiebrigii, see Rebutiafiebrigii
fiedlerianus, see Copiapoafiedleriana
flavovirens, see Ferocactusflavovirens
flexispinus, see Stenocactus crispatus
floricomus, see Parodia mammulosa
fobeanus, see Eriosyce taltalensis?
forbesii, see Echinopsis rhodotricha?
fordii, see Ferocactus fordii
formosa, see Echinopsis formosa
fossulatus, see Thelocactus hexaedrophorus
fridi, see Parodia sellowii
froehlichianus, see Eriosyce curvispina?.
fuscus, see Eriosyce taltalensis?.
geissei, see Eriosyce kunzei?.
gibbosus, see Gymnocalydum gibbosum

ferox, see Gymnocalydum gibbosum
subsp. ferox

gielsdorfianus, see Turbinicarpus gielsdorfi-
anus

glaucescens, see Ferocactus glaucescens
glaucus, see Sclerocactus glaucus
gradllimus, see Frailea gradllima
graessneri, see Parodia haselbergii subsp.

graessneri
grahlianus, see Frailea grahliana
grandis, see E. platyacanthus
grossei, see Parodia schumanniana
grusonii,25,73,82,227,692
guerkeanus, see Gymnocalydum uruguayen-

sis
haematacanthus, see Ferocactus haemata-

canthus
haematantha, see Echinopsis haematantha

hamatacanthus, see Ferocactus hamatacan-
thus

hamatus, see Thelocactus setispinus
hamulosus, see Thelocactus setispinus
hankeanus, see Eriosyce taltalensis7.
hartmannii, see Discocactus heptacanthus
haselbergii, see Parodia haselbergii
hastatus, see Stenocactus hastatus
hastifer, see Thelocactus hastifer
haynei, see Matucana haynei
helophorus, see E. platyacanthus
herteri, see Parodia herteri
hertrichii, see Ferocactus cylindraceus
heteracanthus, see Stenocactus ochoterenanus7.
heterochromus, see Thelocactus heterochro-

mus
hexaedrophorus, see Thelocactus hexaedro-

phorus
histrix, see Ferocactus histrix
horizonthalonius, 227-228

var. horizonthalonius, 228
var. nicholii, 74,75,691
subikii, see E. horizonthalonius

horridus, see Eriosyce curvispina
horripilus, see Turbinicarpus horripilus
hossei, see Gymnocalydum hossei
humilis, see Copiapoa humilis
huotii, see Echinopsis huotii
hybogonus, see Gymnocalydum saglionis?
hypocrateriformis, see Parodia mammulosa
hyptiacanthus, see Gymnocalydum hyptia-

canthum
ingens, see E.platyacanthus
intertextus, see Echinomastus intertextus
islayensis, see Eriosyce islayensis
joadii, see Parodia concinna
johnsonii, see Echinomastus johnsonii
joossensianum, see Gymnocalydum anistsii
jussieui, see Eriosyce curvispina?
karwinskii, see E.platyacanthus
knippelianus, see Frailea knippeliana
knuthianus, see Turbinicarpus knuthianus
krausii, see Echinomastus erectrocentrus
kunzei, see Eriosyce kunzei
kurtzianum, see Gymnocalydum mostii
labouretianus, see Thelocactus hexaedropho-

rus
lamellosus, see Stenocactus crispatus
landfer, see Stenocactus crispatus
lecontei, see Ferocactus cylindraceus subsp.

lecontei
leeanus, see Gymnocalydum leeanum
lemairei, see Melocactus lemairei
leucacanthus, see Thelocactus leucacanthus
leucanthus, see Echinopsis leucantha
leucocarpus, see Parodia sellowii
leucotrichus, see Oreocereus leucotrichus
lindheimeri, see E. texensis
longihamatus, see Ferocactus hamatacanthus
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crassispinus, see Ferocactus hamatacan-
thus

lophothele, see Thelocactus rinconensis
maassii, see Parodia maassii
macdowellii, see Thelocactus macdowellii
mackieanus, see Gymnocalycium mackieanus
macrochele, see Turbinicarpus schmiedick-

eanus subsp. macrochele
macrodiscus, see Ferocactus macrodiscus
maelenii, see Thelocactus leucacanthus
maldonadensis, see Parodia neoarechavaletae
malletianus, see Copiapoa malletiana
mammulosus, see Parodia mammulosa
mandragora, see Turbinicarpus mandragora
marginatus, see Copiapoa marginata
mathssonii, see Sclerocactus uncinatus
mazanensis, see Gymnocalycium hossei
megalothelos, see Gymnocalycium megaloth-

elon
megarhizus, see Sclerocactus scheeri
melanocarpum, see Gymnocalycium uruguay-

ensis
mesae-verdae, see Sclerocactus mesae-verdae
microspermus, see Parodia microsperma

erythranthus, see Parodia microsperma
macrancistrus, see Parodia microsperma

mihanovichii, see Gymnocalycium mihano-
vichii

mitis, see Eriosyce napina
molendensis, see Eriosyce islayensis
monvillei, see Gymnocalycium monvillei
mostii, see Gymnocalycium mostii
muehlenpfordtii, see Coryphantha robusti-

spina
multicostatus, see Stenocactus multicostatus
multiflorus, see Gymnocalycium monvillei

hybopleurus, see Gymnocalycium hybo-
pleurum

muricatus, see Parodia muricata
myriacanthus, see Matucana haynei subsp.

myriacanthus
myriostigma, see Astrophytum myriostigma
napinus, see Eriosyce napina
netrelianum, see Gymnocalycium netrelianum
nidulans, see Thelocactus rinconensis
nidus, see Eriosyce kunzei
nigricans, see Eriosyce limariensis?
nigrispinus, see Parodia nigrispina
nodosus, see Thelocactus setispinus
subg. Notocactus, see Parodia
obrepandus, see Echinopsis obrepanda
obvallatus, see Stenocactus obvallatus
occultus, see Eriosyce curvispina?
odieri, see Eriosyce odieri
orcuttii, see Ferocactus viridescens
ornatus, see Astrophytum ornatum
orthacanthus, see Parodia mammulosa?
ottonis, see Parodia ottonis

uruguayensis, see Parodia ottonis

palmeri, see E. platyacanthus
pampeanus, see Parodia mammulosa
papyracanthus, see Sclerocactuspapyracan-

thus
paraguayense, see Gymnocalycium para-

guayense
parryi, 228
parviflorus, see Sclerocactusparviflorus
pauciareolatus, see Parodia sellowii
pectinatus, see Echinocereus pectinatus
peeblesianus, see Pediocactus peeblesianus
peninsulae, see Ferocactuspeninsulae
pentacanthus, see Stenocactus obvallatus
pentlandii, see Echinopsispentlandii
peruvianus, see Oroya peruviana
pfeifferi, see Ferocactusglaucescens
pflanzii, see Gymnocalycium pflanzii
phyllacanthus, see Stenocactus phyllacanthus
phymatothelos, see Thelocactus rinconensis
piliferus, see Ferocactuspilosus
pilosus, see Ferocactus pilosus
platensis, see Gymnocalycium platense

leptanthus, see Gymnocalycium leptanthum
parvulum, see Gymnocalycium parvulum
terweemeanum, see Gymnocalycium ter-

weemeanum
platyacanthus, 19,20,21,69,228-229
polyacanthus, see Parodia langsdorfii
polyancistrus, see Sclerocactuspolyancistrus
polycephalus, 70,72,229

subsp. polycephalus, 229
subsp. xeranthemoides

polyraphis, see Eriosyce villosa
porrectus, see Thelocactus leucacanthus
poselgerianus, see Coryphanthaposelgeriana
pottsii, see Ferocactuspottsii
prolifer, see Gymnocalycium chlochlorum
pruinosus, see Stenocereus pruinosus
pseudopukherrimus, see Frailea pseudopul-

cherrima
pubispinus, see Sclerocactuspubispinus
pulchellus, see Echinocereuspulchellus
pulcherrimus, see Frailea pygmaea
pumilis, see Fraileapumilis
pygmaeus, see Frailea pygmaea

phaeodiscus, see Frailea phaeodisca
quehlianus, see Gymnocalycium quehlianum
radiosus, see Escobaria vivipara
rafaelensis, see Ferocactus echidne
reichei, see Eriosyce odieri
reichenbachii, see Echinocereus reichenbachii
rettigii, see Oreocereus hempelianus
rhodacanthus, see Denmoza rhodacantha
rhodantherus, see Gymnocalycium hossei
rhodophthalmus, see Thelocactus bicolor
rinconensis, see Thelocactus rinconensis
ritteri, see Aztekium ritteri
robustus, see Ferocactus robustus
roseanus, seeAcharagma roseana

rostratus, see Eriosyce subgibbosa
saglionis, see Gymnocalycium saglionis
salinensis, see Coryphantha salinensis
sandillon, see Eriosyce aurata
sanguiniflorus, see Gymnocalycium baldi-

anum
sanjuanensis, see Eriosyce strausiana
saueri, see Turbinicarpus saueri
saussieri, see Thelocactus conothelos
scheeri, see Sclerocactus scheeri
schickendantzii, see Gymnocalycium schick-

endantzii
schilinzkyanus, see Frailea schilinzkyana
schmiedickeanus, see Turbinicarpus schmie-

dickeanus
schottii, see Thelocactus bicolor
schumannianus, see Parodia schumanniana
schwebsianus, see Parodia schwebsiana
sellowii, see Parodia sellowii

macracanthus, see Parodia sellowii
macrogonus, see Parodia sellowii
turbinatus, see Parodia turbinata

sessiliflorus, see Parodia sellowii
setispinus, see Thelocactus setispinus

cachetianus, see Thelocactus setispinus
hamatus, see Thelocactus setispinus
mierensis, see Thelocactus setispinus
muehlenpfordtii, see Thelocactus setispinus
orcuttii, see Thelocactus setispinus
setaceus, see Thelocactus setispinus

sigelianus, see Gymnocalycium capillaense
sileri, see Sclerocactus sileri
simpsonii, see Pediocactus simpsonii

minor, see Pediocactus simpsonii var. mzVwr
robustior, see Pediocactus simpsonii var.

robwsfr'or
sinuatus, see Ferocactus hamatacanthus

subsp. sinuatus
smithii, see Thelocactus conothelos?
spiniflorum, see Acanthocalycium spiniflorum
spiralis, see Ferocactus latispinus subsp. spz-

ralis
steinmannii, see Rebutia steinmannii
subg. Stenocactus, see Stenocactus
strausianus, see Eriosyce strausiana
streptocaulon, see Copiapoa marginata
strobiliformis, see Escobaria chihuahuensis?.
struckertii, see Gymnocalycium struckertii
stuemeri, see Parodia stuemeri

tikarensis, see Parodia tikarensis
subgibbosa, see Eriosyce subgibbosa
submammulosa, see Parodia mammulosa

subsp. submammulosa
subporrectus, see Thelocactus leucacanthus
subterraneus, see Turbinicarpus subterraneus
sulfureus, see Stenocactus sulfureus
sutterianus, see Gymnocalycium capillaense
tenuispinus, see Parodia ottonis
tephracanthus, see Parodia sellowii
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Echinocactus, continued
tetmcanthus, see Parodia erinacea
texensis, 27,229
subg. Thelocactus, see Thelocactus
theloideus, see Thelocactus kucacanthus
thionanthus, see Echinopsis thionantha
tricuspidatus, see Stenocactus phyllacanthus
tuberisulcatus, see Eriosyce curvispina var.

tuberisulcata
tuberosus, see Thelocactus kucacanthus
tuknsis, see Thelocactus tuknsis
turbiniformis, see Strombocactus disciformis
umadeave, see Eriosyce umadeave
uncinatus, see Sckrocactus uncinatus

wrightii, see Sckrocactus uncinatus subsp.
wrightii

unguispinus, see Echinomastus unguispinus
uruguayensis, see Gymnocalycium uruguay-

ensis
valdezianus, see Turbinicarpus valdezianus
vaupelianus, see Stenocactus vaupelianus
victoriensis, see Ferocactus echidne var. vzcto-

rzerzsz's
viereckii, see Turbinicarpus viereckii
violaciflorus, see Stenocactus crispatus
viridescens, see Ferocactus viridescens
visnaga, see E. platyacanthus
vorwerkianus, see Parodia sellowii
xeranthemoides, see E. polycephalus subsp.

xeranthemoides
wagnerianus, see Thelocactus bicolor
weberbaueri, see Matucana weberbaueri
whippki, see Sckrocactus whippki
williamsii, see Lophophora williamsii
wislizeni, see Ferocactus wislizeni
wrightii, see Sckrocactus uncinatus subsp.

wrightii
Echinocereus, 26,30,32,60,66,70,82,230

abbeae, see E.fasciculatus
acifer, see E. polyacanthus subsp. acz/er

huitchoknsis, see E. polyacanthus subsp.
huitchoknsis

tubiflorus, see E. polyacanthus
adustus, 230-231

subsp. adustus
subsp. bonatzii
subsp. schwarzii, 230

albatus, see E. nivosus
albispinus, seeE. reichenbachii
amoenus, see E.pukhellus
angusticeps, see E.papillosus
apachensis,23l
arizonicus, see E. coccineus

matudae, see E.. coccineus
nigrihorridispinus, see E. coccineus

armatus, see E. reichenbachii subsp. armatus
baikyi, see E. reichenbachii subsp.
barthelowanus, 231
berlandieri, 231

blanckii, see E. berlandieri
bonatzii, see £. adustus subsp. bonatzii
bonkerae,231
boyce-thompsonii, 232
brandegeei, 232
bristolii, 232, 233

floresii, see E. sciurus subsp. floresii
pseudopectinatus, see E. pseudopectinatus

caespitosus, see E. reichenbachii
canyonesis, see E. coccineus
carmenensis, see £. viridiflorus?.
chisoensis, 232-233

var. chisoensis, 233, 691
var.fobeanus

chloranthus, see E. viridiflorus subsp. c/z/o-

cylindricus, see E. viridiflorus subsp. cy/zw-

neocapillus, see E. viridiflorus?.
rhyolithensis, see E. viridiflorus?.

chlorophthalmus, see E. cinerascens
dnerascens, 20, 233

subsp. cinerascens, 22, 233
ehrenbergii, see E. cinerascens
subsp. septentrionalis
subsp. tulensis

coccineus, 61, 233-234
aggregatus, see E. coccineus
arizonicus, see E. coccineus
gurneyi, see £. coccineus
mojavensis, see £. mojavensis
neomexicanus, see E. coccineus
paucispinus, see £. coccineus
roemeri, see E. coccineus
rosei, see £. coccineus

conglomerate, see E. stramineus
ctenoides, see £. dasyacanthus
dasyacanthus, 234, 235

rectispinus, see E. dasyacanthus
davisii, see £. viridiflorus subsp. davisii
decumbens, see £. coccineus
delaetii, see £. longisetus subsp. delaetii

freudenbergeri, see E.freudenbergeri
dubius, see £. enneacanthus
durangensis, see E. polyacanthus
ehrenbergii, see £. cinerascens
emoryi, see Bergerocactus emoryi
engelmannii, 55, 234-235

acicularis, see £. engelmannii
armatus, see £. engelmannii
chrysocentrus, see £. engelmannii
decumbens, see E. coccineus
fascicularis, see E.fasciculatus
howei, see £. engelmannii
munzii, see£. engelmannii
nicholii, see E.. nicholii
purpureus, see E.. engelmannii
variegatus, see £. engelmannii

enneacanthus, 235

subsp. brevispinus
dubius, see £. enneacanthus
subsp. enneacanthus

fasciculatus, 236
bonkerae, see E. bonkerae
boyce-thompsonii, see E.. boyce-thompsonii

fendleri, 55,236
bonkerae, see E. bonkerae
subsp. fendleri
subsp. hempelii
kuenzleri, see E. fendleri
subsp. rectispinus, 236

ferreirianus, 237
subsp.ferreirianus, 237
subsp. lindsayi

fitchii, see £. reichenbachii subsp. fitchii
albertii, see E. reichenbachii
armatus, see E. reichenbachii subsp. ar-

floresii, see E. sciurus
fobeanus, see E. chisoensis var.fobeanus

metornii, seeE. chisoensis
freudenbergeri, 237
gentryi, see E. scheeri subsp. gentryi
gibbosus, see Gymnocalycium gibbosum
glycimorphus, see E.. cinerascens
gonacanthus, see E.. triglochidiatus
grandis,237
hancockii, seeE. maritimus subsp. hancockii
hempelii, see E. fendleri subsp. hempelii
hexaedrus, see £. coccineus
hildmannii, see E. dasyacanthus
huitchoknsis, see E. polyacanthus subsp.

huitchoknsis
klapperi, 237
knippelianus, 75, 237-238

kruegeri, see E. knippelianus
reyesii, seeE. knippelianus

krausei, see E. coccineus
kuenzleri, see E. fendleri
kunzei, see E. coccineus
laui, 238
ledingii, 238
leeanus, see E. polyacanthus
konensis, see E. pentalophus subsp. konensis
leptacanthus, see £. pentalophus
leucanthus,238-239
lindsayi, see E. ferreirianus subsp. lindsayi
lloydii, see E. xroetteri
longisetus, 239

subsp. delaetii
freudenbergii, see E.freudenbergii
subsp. longisetus

luteus, see E. subinermis
mamillatus, seeE. brandegeei
mapimiensis, 239
mariae, see £. reichenbachii
maritimus, 239-240

subsp. hancockii
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subsp. maritimus, 239
marksianus, see E. polyacanthus
matthesianus, see E. polyacanthus
matudae, see E. cocdneus
melanocentrus, see E. reichenbachii subsp.

fitchii
merkeri, see E. enneacanthus
metornii, see E. chisoensis
mojavensis, 240
mombergerianus, see E. polyacanthus
morricalii, see £ viereckii subsp. morricalii
munzii, see £ engelmannii
neocapillus, see £ viridiflorus?
neomexicanus, see £ cocdneus?
nicholii, 240

subsp. Hanuraensis
subsp. nicholii

nivosus, 240
ochoterenae, see £ subinermis subsp. ochote-

renae
ortegae, 240-241

koehresianus, see £ ortegae
pacificus, see E. polyacanthus subsp. pacificus

mombergerianus
palmeri,24l
pamanesiorum, 241

bonatzii, see £ adustus subsp. bonatzii
papillosus,24\
parkeri, 241-242

subsp. arteagensis
subsp. gonzalezii
subsp. mazapilensis

pectinatus, 242
ctenoides, see £ dasyacanthus
subsp. pectinatus, 242
rigidissimus, see £ rigidissimus
rubispinus, see £ rigidissimus subsp. rw-

bispinus
subsp. wenigeri

pensilis, 242
pentalophus, 243

ehrenbergii, see £ cinerascens
subsp. leonensis, 243
subsp. pentalophus
subsp. procumbens

perbellus, see E. reichenbachii subsp. perbellus
polyacanthus, 243-244

subsp. acifer
densus, see E. polyacanthus
subsp. huitcholensis
mombergerianus, see E. polyacanthus
subsp. pacificus
subsp. polyacanthus, 243

poselgeri, 244
kroenleinii, see E. poselgeri

primolanatus, 244
procumbens, see E. pentalophus subsp. pro-

pseudopectinatus, 244-245

pulchellus, 75,245
subsp. acanthosetus
subsp. pulchellus
subsp. sharpii, 245
venustus, see E. pulchellus
subsp. weinbergii

purpureus, see E. reichenbachii
radians, see E. adustus
rayonesensis, 245
rectispinus, see E.fendleri subsp. rectispinus
reichenbachii, 246

albertii, see E. reichenbachii subsp. fitchii
subsp. armatus
subsp. baileyi
caespitosus, see E. reichenbachii
subsp. fitchii, 246
subsp. perbellus
subsp. reichenbachii

rigidissimus, 246
subsp. rigidissimus
subsp. rubispinus

roemeri, see E. cocdneus
xroetteri, 95,247
rose/, see £ cocdneus
rufispinus, see E. adustus
russanthus, 247

fiehnii, see E. russanthus
weedinii, see £ russanthus

salm-dyckianus, see E. scheeri?.
bacanorensis, see E. scheeri
obscuriensis, see E. scheeri

salmianus, see E. scheeri?.
sanpedroensis, see E. scheeri
santaritensis, see E. polyacanthus
sarissophorus, see E. enneacanthus
scheeri, 247

subsp. gentryi
obscuriensis, see E. scheeri
paridensis, see E. scheeri
subsp. scheeri, 247

schereri, 247
schmollii, 248
schwarzii, see E. adustus subsp. schwarzii
sciurus, 248

subsp.floresii
subsp. sciurus, 248

scopulorum, 248
pseudopectintus, see E.pseudopectinatus

spachianus, see Echinopsis spachiana
serpentinus, see Peniocereus serpentinus
spinibarbis, see Echinopsis spinibarbis
spinigemmatus, 248
standleyi, see E. viridiflorus
steereae, see E. dasyacanthus
stoloniferus, 249

subsp. stoloniferus
subsp. tayopensis, 249

stramineus, 20,249
subsp. occidentalis

subsp. stramineus, 249
strigosus, see Echinopsis strigosa
subinermis, 249-250

subsp. ochoterenae
subsp. subinermis, 250

subterraneus, see E. scurius?.
tamaulipensis, see E. poselgeri

deherdtii, see E. poselgeri
waldeisii, see E. poselgeri

tayopensis, see E. stoloniferus subsp. tayopen-
sis

toroweapensis, see £ triglochidiatus
triglochidiatus, 60,250

gonacanthus, see E. triglochidiatus
gurneyi, see £ cocdneus
inermis, see £ triglochidiatus
mojavensis, see £ mojavensis
toroweapensis, see £ cocdneus

tulensis, see E. cinerascens subsp. tulensis
uspenskii, see E. enneacanthus
viereckii, 250-251

subsp. huastecensis
subsp. morricalii
subsp. viereckii, 251

viridiflorus, 251-252
subsp. chloranthus
subsp. correllii
subsp. cylindricus
subsp. dflvz'sn, 80,251,691
subsp. viridiflorus

waldeisii, see E. poselgeri
websterianus, 252
weinbergii, see E. pulchellus subsp. weinber-

Echinofossulocactus, see Echinocactus; see also
Stenocactus

albatus, see Stenocactus vaupelianus7.
arrigens, see Stenocactus crispatus
caespitosus, see Stenocactus obvallatus
confusus, see Stenocactus crispatus
coptonogonus, see Stenocactus coptonogonus
crispatus, see Stenocactus crispatus
densispinus, see Stenocactus ochoterenanus
dichroacanthus, see Stenocactus crispatus
erectocentrus, see Stenocactus multicostatus
flexispinus, see Stenocactus crispatus
guerraianus, see Stenocactus crispatus
hastatus, see Stenocactus hastatus
heteracanthus, see Stenocactus ochoterenanus7

kellerianus, see Stenocactus crispatus
lamellosus, see Stenocactus crisptatus
landfer, see Stenocactus crispatus
lexarzae, see Stenocactus ochoterenanus
lloydii, see Stenocactus multicostatus
multiareolatus, see Stenocactus multicostatus
multicostatus, see Stenocactus multicostatus
obvallatus, see Stenocactus obvallatus
ochoterenaus, see Stenocactus ochoterenanus
parksianus, see Stenocactus ochoterenanus
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pentacanthus, see Stenocactus obvallatus
phyllacanthus, see Stenocactusphyllacanthus
rosasianus, see Stenocactus ochoterenanus
sulphureus, see Stenocactus sulfureus
tricuspidatus, see Stenocactus phyllacanthus
vaupelianus, see Stenocactus vaupelianus
violaciflorus, see Stenocactus crispatus
zacatecasensis, see Stenocactus multicostatus

Echinomastus, 252
acunensis, see E. erectocentrus
dasyacanthus, see E. intertextus
durangensis, see E.. unguispinus
erectocentrus, 252-253,691

acunensis, see E. erectocentrus
gautii, 253
intertextus, 253
johnsonii, 253
krausii, see E.. erectocentrus
laui, see £. unguispinus
macdowellii, see Thelocactus macdowellii
mapimiensis, see £. unguispinus
mariposensis, 253-254,691
uncinatus, see Sclerocactus uncinatus
unguispinus, 254

laui, see E.. unguispinus
warnockii, 254-255

Echinomelocactus, see under Melocactus
Echinopsis, 32,70,255

adolfofriedrichii, 255
albispinosa, see £. tubiflora
amblayensis, see £. haematantha
amoenus, see Echinocereus pulchellus
ancistrophora, 256

subsp. ancistrophora, 256
subsp. arachnacantha
subsp. cardenasiana
subsp. pojoensis

angelesii, 256
antezanae, 257
arachnacantha, see E. ancistrophora subsp.

arachnacantha
arboricola, 257
arebaloi, 257
atacamensis, 70,257-258

subsp. atacamensis
subsp. pasacana, 71,257

aurea, 258
ayopayana, see £. comarapana
backebergii,258-259

hertrichiana, see E.. hertrichiana
schieleana, see £. schieleana
wrightiana, see £. backebergii
zecheri, see £. backebergii

baldiana, 259
bertramiana, 259
boedekeriana, see £. backebergii
boyuibensis, 259
brasiliensis, 259

brevispina, see £. thionantha
bridgesii, 259

subsp. bridgesii
subsp. yungasensis

bruchii, 259
xcabrerae, 260
cachensis, see £. saltensis
caineana, 260
cajasensis, 260
calliantholilacina, 260
callichroma, 260
calochlora, 260

subsp. calochlora, 261
subsp. glaetzleana

calorubra, see £. obrepanda subsp. calorubra
camarguensis, 260
candicans, 260-261
cardenasiana, see £. ancistrophora subsp.

carmineoflora, see £. obrepanda
cephalomacrostibas, 20, 261-262
cerdana, 262
chacoana, see£. rhodotricha subsp. chacoana
chalaensis, 262
chamaecereus, 262
chiloensis,7l,262
chionantha, see E. thionantha
chrysantha, 262-263
chrysochete, 263
cinnabarina, 263

acanthoplegma, see £. thionantha
prestoniana, see E. thionantha
taratensis, see £. thionantha

clavata, 263
cochabambensis, 263
comarapana, 263-264
conaconensis, 264
coquimbana, 264
cordobensis, see £. leucantha
coronata, 264
cotacajesii, 264
courantii, see E. candicans
crassicaulis, 264
cuzcoensis, 48, 265
cylindracea, see £. awrea
deminuta, see Rebutia deminuta
densispina, 265

amblayensis, see E. haematantha
pectinifera, see E.famatimensis

derenbergii, 264
deserticola, 48, 265
elongata, see E. haematantha
escayachensis, 265
eyriesii, 265-266
fabrisii, 266
fallax, see £. awrea

cylindrica, see £. awrea
famatimensis, 266
ferox, 266

fiebrigii, see £. obrepanda
forbesii, see £. rhodotricha*.
formosa, 267
formosissima, see £. atacamensis?.
fricii, see £. tiegeliana
friedrichii, 267
fulvilana, see £. deserticola
glauca, 267
glaucina, 267
grandiflora, see £. calochlora?
grandis, see £. bruchii
haematantha, 267-268

chorrillosensis, see £. haematantha
elongata, see E. haematantha
hualfinensis, see E.. haematantha
jasimanensis, see E.. haematantha
kuehnrichii, see £. haematantha

hahniana, 268
hamatacantha, see £. ancistrophora
hammerschmidii, 28, 268
hardeniana, see E.pentlandii
hempelianus, see Oreocereus hempelianus
herbasii, see £. mamillosa?.
hertrichiana, 268-269
herzogiana, see E. tarijensis subsp. herzogiana
hualfinensis, see £. haematantha
huascha, 2, 269
/iMofiz, 269

subsp. huotii, 270
subsp. vallegrandensis

hystrichoides, 270
ibicuatensis, 270
mgercs, see £. bruchii
intricatissima, see £. leucantha
kermesina, see E. mamillosa
kladiwaiana, 270
klimpeliana, see Acanthocalycium klimpeli-

anum
klingleriana, 270
knuthiana, 270
korethroides, 270-271
kratochviliana, see £. ancistrophora
kuehnrichii, see £. haematantha
lageniformis,27l
lamprochlora, 20, 271

lecoriensis, see E. ferox
leucantha, 272
leucomalla, see E. awrra
leucorhodantha, see £. ancistrophora
litoralis, 272
lobivioides, see £. huascha
longispina, see E. ferox
macrogona, 272, 273
mamillosa, 273

subsp. mamillosa
subsp. silvatica

manguinii, see £. schickendantzii
marsoneri, 273
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mataranensis, 273
maximiliana, 274

quiabayensis, see E. schieliana
melanopotamica, see E. leucantha
meyeri, 274
mieckleyi, 274
minuana, 274
minuscula, see Rebutia minuscula
mirabilis, 274
mistiensis, see £. pampana
molesta, 274
multiplex, see £. oxygona
narvaecensis, see £. tarijensis?.
nealeana, see £. saltensis
nigra, 274-275
nigricans, see Eriosyce limariensis7.
nodosa, see Thelocactus setispinus
obrepanda, 275

subsp. calorubra
subsp. obrepanda
subsp. tapecuana, 275

orozasana, see £. obrepanda?
orurensis, see E.ferox?.
oxygona, 275
pachanoi, 18, 44-49, 61, 276
pampana, 276
pamparuizii, see E. huotii
paraguayensis, see £. oxygona
pasacana, see £. atacamensis subsp.

pecheretiana, see £. huascha
peitscheriana, see Acanthocalycium

klimpelianum
pelecyrhachis, see £. ancistrophora
pentlandii, 276-277

hardeniana, see E. pentlandii
larae, see E. pentlandii

pereziensis, see £. comarapana
peruviana, 48, 277

subsp. peruviana, 277
subsp. puquiensis

poco, see £. tarijensis
pojoensis, 277
polyandstra, see £. ancistrophora
potosina, see E.ferox
pseudocachensis, see E. saltensis
pseudocandicans, see £. candicans
subg. Pseudolobivia, see Pseudolobivia
pseudomamillosa, 277
pseudominuscula, see Rebutia deminuta
pudantii, seeE. eyriesii
pugionacantha, 278

subsp. pugionacantha
subsp. rossn

puquiensis, see E. peruviana subsp. puquiensis
purpureopilosa, see £. lamprochlora
pygmaea, see Rebutia pygmaea
quadratiumbonata, 278
quinesensis, see E. aurea

randallii, see E.formosa
rauschii, see £. ancistrophora
rebutioides, see £. densispina
rhodacantha, see Denmoza rhodacantha
rhodotricha, 278

subsp. chacoana
subsp. rhodotricha

ritteri, see £. mamillosa
riviere-de-caraltii, 278
rivierei, see E. atacamensis
rojasii, see £. obrepanda?.
roseoliladna, see E. mamillosa?
rossii, see E. pugionacantha subsp. rossii
rowleyi, see £. huascha
rubinghiana, see £. thelegonoides
saltensis,278-279
sanguiniflora, 279
santaensis, 279
santiaguensis, see £. spachiana
scheeri, see £. pentlandii
schickendantzii, 279
schieliana, 279
schoenii, 280
schrieteri, 280
schwantesii, see E. oxygona
scoparia, see E. densispina
scopulicola, 280
subg. Setiechinopsis, see Setiechinopsis
shaferi, see £. leucantha
silvatica, see E. mamillosa subsp. silvatica
silvestrii, 280
skottsbergii, 280
smrziana, 280

spegazziniana, see E. leucantha
spinibarbis,28l
spiniflora, see Acanthocalycium spiniflorum
stillowiana, see £. schrieteri
stollenwerkiana, see E. pugionacantha
strigosa,28l
subdenudata,28l-282
sucrensis, 282
tacaquirensis, 48, 282

subsp. tacaquirensis
subsp. taquimbalensis

tapecuana, see E. obrepanda subsp. tapecu-
ana

taquimbalensis, see E. tacaquirensis subsp.
taquimbalensis

taratensis, 282
tarijensis, 282-283

subsp. herzogiana
subsp. tarijensis, 282
subsp. totorensis

tarmaensis, 283
tegeleriana, 283
terscheckii, 283
thelegona, 284
thelegonoides, 284

thionantha, 284, 285
tiegeliana, 284
toralapana, see E. obrepanda?
torrecillasensis, see £. ancistrophora
trichosa, 285
tubiflora, 285
tulhuayacensis, 285
tunariensis, 285
turbinata, see £. eyriesii
uebelmanniana, see E.formosa?
uyupampensis, 48, 285-286
va/zWfl, see £. uyupampensis?
vallegrandensis, see £. /zwofr'z subsp.

vasquezii, 286
vatteri, 286
violacea, see Acanthocalycium spiniflorum
volliana, 286
walteri, 286
werdermanniana, see E. terscheckii
werdermannii, 286
yungasensis, see £. bridgesii subsp. yunga-

sensis
yuquina, 286

Emorycactus, see Echinocactus
parryi, see Echinocactus parryi
polycephalus, see Echinocactus polycephalus
xeranthemoides, see Echinocactus polyce-

phalus subsp. xeranthemoides
Encephalocarpus strobiliformis, see Pelecyphora

strobiliformis
Eofossus, see Stenocactus
Eomatucana, see Matucana

madisoniorum, see Matucana madisoniorum
oreodoxa, see Matucana oreodoxa

Epiphyllanthus, see Schlumbergera
candidus, see Schlumbergera microsphaerica

subsp. Candida
microsphaericus, see Schlumbergera micro-

sphaerica
obovatus, see Schlumbergera opuntioides
obtusangulus, see Schlumbergera micro-

sphaerica
opuntioides, see Schlumbergera opuntioides

Epiphyllopsis gaertneri, see Hatiora gaertneri
Epiphyllum, 66, 96, 286; see also Schlumbergera

ackermannii, see Disocactus ackermannii
acuminatum, see E. oxypetalum
alatum, see Pseudorhipsalis alata
altensteinii, see Schlumbergera truncata
anguliger, 58, 287
biforme, see Disocactus biforme
bridgesii, see Schlumbergera truncata
buckleyi, see Schlumbergera xbuckleyi
candidum, see Schlumbergera microsphaer-

ica subsp. Candida
cartagense, 287
caudatum, 287
caulorhizum, see £. crenatum
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Epiphyllum, continued
chrysocardium, see Selenicereus chrysocardium
columbiense, 287
cooperi, see E. crenatum
costaricense, 288
crenatum, 288

var. crenatum, 288
var. kimnachii

crispatum, seeRhipsalis crispata
darrahii, see E. anguliger
delicatum, see Schlumbergera truncata
eichlamii, see Disocactus eichlamii
floribundum, 288
gaertneri, see Hatiora gaertneri
gaillardae, see E. phyllanthus
gigas, see E. grandilobum
grande, see E. oxypetalum
grandilobum, 288
guatemalense, 288-289
hookeri,289
latifrons, see E. oxypetalum
laui,289
lepidocarpum, 289
macrocarpum, see £ costaricense
macropterus, see £ thomasianum

thomasianum, see £ thomasianum
nelsonii, see Disocactus nelsonii
obovatum, see Schlumbergera opuntioides
obtusangulum, see Schlumbergera micro-

sphaerica
opuntioides, see Schlumbergera opuntioides
oxypetalum, 289
phyllanthoides, see Disocactusphyllanthoides
phyllanthus, 290

columbiensis, see £ columbiense
guatemalensis, see £ guatemalensis
hookeri, see £ hookeri
pittieri, see £ pittieri
rubrocoronatum, see £ rubrocoronatum

pittieri, 290
pumilum, 290
quezaltecum, see Disocactus quezaltecus
rubrocoronatum, 290-291
ruckeri, see Schlumbergera truncata
russellianum, see Schlumbergera russelliana

gaertneri, see Hatiora gaertneri
stenopetalum, see £ hookeri
steyermarkii, see Selenicereus inermis
strictum, see E. hookeri
thomasianum, 291

costaricensis, see £ costaricense
trimetrale,29l
truncatum, see Schlumbergera truncata

Epithelantha,291
bokei, 81,291-292,691
densispina, see E. micromeris
greggii, see E. micromeris subsp. greggii

densispina, see E. micromeris
rufispina, see E. micromeris

micromeris, 60, 63, 292
subsp. greggii, 292
subsp. micromeris
subsp. pachyrhiza
subsp. polycephala
subsp. unguispina

pachyrhiza, see £ micromeris subsp. pachy-
rhiza

polycephala, see £ micromeris subsp. polyce-
phala

rufispina, see £ micromeris
spinosior, see £ micromeris

Erdisia, see Corryocactus
apiciflora, see Corryocactus apiciflora
aureispina, see Corryocactus erectus
erecta, see Corryocactus erectus
fortalezensis, see Corryocactus squarrosus
maxima, see Corryocactus apiciflora
melanotricha, see Corryocactus melanotrichus
meyenii, see Corryocactus aureus
philippi, see Austrocactus philippi
quadrangularis, see Corryocactus quadran-

gularis
ruthae, see Corryocactus erectus
sextoniana, see Cleistocactus sextonianus
spiniflora, see Austrocactus spiniflorus
squarrosa, see Corryocactus squarrosus
tenuicula, see Corryocactus squarrosus

Eriocactus, see Parodia
amplicostatus, see Parodia amplicostata
claviceps, see Parodia schumanniana subsp.

grossei, see Parodia schumanniana
leninghausii, see Parodia leninghausii
magnificus, see Parodia magnificus
nigrispinus, see Parodia nigrispina
schumannianus, see Parodia schumanniana
warasii, see Parodia warasii

Eriocereus, see Harrisia
adscendens, see Harrisia adscendens
arendtii, see Harrisia tortuosa
bonplandii, see Harrisia pomanensis
cavendishii, see Praecereus saxicola?
guelichii, see Harrisia balansae
martianus, see Disocactus martianus
martinii, see Harrisia martinii
polyacanthus, see Harrisia pomanensis
pomanensis, see Harrisia pomanensis
regelii, see Harrisia pomanensis subsp. rege/zz
spinosissimus, see Arthrocereus spinosissimus
tarijensis, see Harrisia pomanensis
tephracanthus, see Harrisia tetracantha
tortuosus, see Harrisia tortuosa

Eriosyce,33,41,78,82,292
aerocarpa, 293
algarrobensis, see £ aurata
andreaeana, 293
aspillagae, 294
aurata, 294

var. aurata, 294
var. spinibarbis

ausseliana, see £ awrata
bulbocalyx, 294-295
ceratistes, see £ aurata
chilensis, 295

var. albidiflora
var. chilensis, 295

confinis, 295
crispfl, 295-296

subsp. atroviridis
var. atroviridis
var. carrizalensis
var. huascensis, 296
var. totoralensis

subsp. crispa
curvispina, 296-297

var. aconcaguensis
var. armata
var. choapensis
var. curvispina
var. mutabilis
var. robusta
var. tuberisulcata

engleri, 297
esmeraldana, 297
garaventae, 297-298
heinrichiana, 298

subsp. heinrichiana, 298
subsp. intermedia

var. intermedia
var. setosiflora

subsp. simulans
ihotzkyanae, see E. awrato
islayensis, 36,298-299
krausii, 299
kunzei,299-300

var. kunzei, 299
var. transitensis

lapampaensis, see E. awrafa
laui, 300
limariensis, 300
marksiana, 300

var. gracilis
var. lissocarpa
var. marksiana

megacarpa, see E. rodentiophila
napina, 300-301

subsp. lembckei
var.duripulpa,30l
var. lembckei

subsp. napina
occulta,301
odieri, 301-302

subsp.fulva
subsp. glabrescens, 302
subsp. odieri

var. monte-amargensis
var. odieri
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omasensis, 302
recondita, 302

subsp. iquiquensis
subsp. recondita

rodentiophila, 302-303
sandillon, see E. aurata
senilis, 303

subsp. coimasensis, 303
subsp. elquiensis
subsp. senilis

sodabilis, 303-304
spinibarbis, see E. aurata var. spinibarbis
strausiana, 304

var. pachacoensis
var. strausiana

subgibbosa, 304-305
subsp. davata

var. davata, 305
var. nigrihorrida
var. vallenarensis
var. wagenknechtii

subsp. subgibbosa
var. castanea
var. litoralis
var. subgibbosa

taltalensis, 305-306
subsp. echinus

var. echinus
var.floccosa

subsp. paucicostata, 305
subsp. pilispina
subsp. taltalensis

var.pygmaea
var. taltalensis

tenebrica, 306
umadeave, 306
vertongenii, 306
villicumensis, 306-307
villosa, 307

Erythrorhipsalis, see Rhipsalis
burchellii, see Rhipsalis burchellii
campos-portoana, see Rhipsalis campos-por-

toana
cereuscula, see Rhipsalis cereuscula
cribrata, see Rhipsalis teres
pilocarpa, see Rhipsalis pilocarpa

Escobaria, 26, 307
sect. Acharagma, see Acharagma
aguirreana, see Acharagma aguirreana
albicolumnaria, 308
alversonii, 308
asperispina, see £. missouriensis subsp.

, see £. emskoetteriana
bisbeeana, see £. vivipara
chaffeyi, see £. dasyacantha subsp. chaffeyi
chihuahuensis, 308

subsp. chihuahuensis
subsp. henricksonii, 308

chlorantha, see £.
cubensis, 308-309
dasyacantha, 309

subsp. chaffeyi
subsp. dasyacantha
duncanii, see £. duncanii
varicolor, see £. tuberculosa

deserti, 309
duncanii, 309
emskoetteriana, 309-310
guadalupensis, 310
henricksonii, see £. chihuahuensis subsp.

henricksonii
hesteri,3lO
laredoi, 310
/m', see £. sneedii subsp. leei
lloydii,310
minima, 310-311,691
missouriensis, 311

subsp. asperispina
caespitosa, see £. missouriensis
marstonii, see E.. missouriensis
subsp. missouriensis
navajoensis, see E.. missouriensis
similis, see £. missouriensis

muehlbaueriana, see E. emskoetteriana
nellieae, see £. minima
neomexicana, see E. vivipara
orcuttii,311

var. koenigii
var. macraxina
var. orcuttii

organensis,31l-312
radiosa, see E. vivipara
rigida, see £. laredoi
robbinsorum,312,691
roseana, see Acharagma roseana

galeanensis, see Acharagma roseana
runyonii, see E. emskotteriana
sandbergii, 312
sneedii, 312

subsp. fcei, 691
subsp. sneedii

strobiliformis, see £. chihuahuensis?.; see also
£. tuberculosa

tuberculosa, 312,313
varicolor, see E. tuberculosa
villardii, 312-313
vivipara, 61,313

alversonii, see E. alversonii
arizonica, see E. vivipara
bisbeeana, see £. vivipara
buoflama, see £. vivipara
deserti, see E. deserti
kaibabensis, see E. vivipara
neomexicana, see E. vivipara
radiosa, see E. vivipara
rosea, see E. vivipara
vivipara, see E. vivipara

zilziana,3\4
Escobesseya duncanii, see Escobaria dasyacantha
Escocoryphantha, see Escobaria

chihuahuensis, see Escobaria chihuahuensis
henricksonii, see Escobaria chihuahuensis

subsp. henricksonii
Escontria,3l4

chiotilla, 314-315
lepidantha, see Pachycereus lepidanthus

Espostoa,3l5
baumannii,3l5
blossfeldiorum, 315
ca/va,315,316
dautwitzii, see E. lanata
frutescens,3l6
guentheri,316,317
haagei, see E. melanostele
huanucoensis,316
hylaea, 316-317
Janata, 70,317-318
lanianuligera, 31,318
laticornua, see E. lanata
melanostele,27,31,318
mirabilis, 318-319
wana, 319
procera, see E. lanata
ritteri,319-320
ruficeps, 320
senilis, 321
sericata, see E. lanata
superba,321
ulei, see Facheiroa ulei

Espostoopsis dybowskii, 321 -322
Eulychnia, 16,41,69,70,75,322

arida, 71,322-323
aricensis, see E. breviflora
barquitensis, see E. breviflora
breviflora, 323
castanea, 323-324
iquiquensis, 324
longispina, see E. breviflora
morromorenoensis, see E. iquiquensis
procumbens, see E. breviflora
ritteri, 324
saint-pieana, see E. breviflora
spinibarbis, see Echinopsis spinibarbis

Facheiroa, 325
blossfeldiorum, see Espostoa blossfeldiorum
cephaliomelana, 325

subsp. cephaliomelana, 325
subsp. estevesii

chaetacantha, see £ squamosa
estevesii, see £ cephaliomelana subsp. estevesii
pilosa, see E cephaliomelana
publiflora, see F.cephaliomelana
squamosa, 325-326

subsp. polygona
subsp. squamosa

tenebrosa, see F. cephaliomelana
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Facheiroa, continued
ulei,326

xFerobergia, see under Leuchtenbergia
Ferocactus, 68,326

acanthodes, see F. cylindraceus
eastwoodiae, see F. eastwoodiae
kcontei, see F. cylindraceus subsp. lecontei
rostii, see F. cylindraceus
tortulispinus, see F. cylindraceus subsp.

tortulispinus
alamosanus, 327

subsp. alamosanus
platygonus, see F. alamosanus
subsp. reppenhagenii

bicolor, see Thelocactus bicolor
bolaensis, see Thelocactus bicolor
flavidispinus, see Thelocactus bicolor

subsp. flavidispinus
schwarzii, see Thelocactus bicolor subsp.

schwarzii
chrysacanthus, 327

subsp. chrysacanthus
subsp. grandiflorus

coloratus, see F.gracilis subsp. coloratus
coptonogonus, see Stenocactus coptonogonus
covillei, see F. emoryi
crassihamatus, see Sclerocactus uncinatus

subsp. crassihamatus
crispatus, see Stenocactus crispatus
cylindraceus, 37,327-328

subsp. cylindraceus, 21,328
eastwoodiae, see F. eastwoodiae
subsp. lecontei
subsp. tortulispinus

diguetii, 328
var. carmenensis
var. diguetii

eastwoodiae, 328
ecfoWne, 328-329

var. echidne, 328
var. victoriensis

emoryi, 60,65,329
subsp. emoryi, 329
subsp. rectispinus

flavovirens, 329
fordii, 20,329

grandiflorus, see F. chrysacanthus subsp.
grandiflorus

gatesii, see F.gracilis subsp. gatesii
glaucescens, 330
glaucus, see Sclerocactusglaucus
gracilis,27,330

subsp. coloratus, 330
subsp. gatesii
subsp. gracilis

haematacanthus, 56,330-331
hamatacanthus, 27,331

crassispinus, see F. hamatacanthus
subsp. hamatacanthus, 331

subsp. sinuatus
hastifer, see Thelocactus hastifier
herrerae, 331
heterochromus, see Thelocactus heterochromus
histrix, 56,331-332
horridus, see F.peninsulae
johnsonii, see Echinomastusjohnsonii
johnstonianus, 332
latispinus, 20,27,332

greenwoodii, see F. cylindraceus
subsp. latispinus, 332
subsp. spiralis

lecontei, see F. cylindraceus subsp. lecontei
leucacanthus, see Thelocactus leucacanthus
lindsayi, 332-333
macrodiscus, 25,333

subsp. macrodiscus, 333
subsp. septentrionalis

mathssonii, see Sclerocactus uncinatus
melocactiformis, see F.histrix
mesae-verdae, see Sclerocactus mesae-verdae
nobilis, see F. latispinus
orcuttii, see F. viridescens
parviflorus, see Sclerocactus parviflorus
peninsulae, 333

santa-maria, see £ santa-maria
townsendianus, see £ townsendianus
viscainensis, see F. gracilis

pfeifferi, see F. glaucescens
phyllacanthus, see Stenocactusphyllacanthus
piliferus, see Epilosus
pilosus, 334
polyancistrus, see Sclerocactus polyancistrus
pottsii, 334
pringlei, seeEpilosus
pubispinus, see Sclerocactuspubispinus
rafaelensis, see F. echidne
rectispinus, see F. emoryi subsp. rectispinus
recurvus, see under F. latispinus
reppenhagenii, see F. alamosanus subsp. rep-

penhagenii
rhodanthus, see F. echidne
robustus, 334
rosfii, see F. cylindraceus
santa-maria, 334-335
scheeri, see Sclerocactus scheeri
schwarzii, 335
setispinus, see Thelocactus setispinus
spinosior, see Sclerocactus spinosior
stainesii, seeEpilosus
tiburonensis, 335
tobuschii, see Sclerocactus brevihamatus

subsp. tobuschii
tortulispinus, see F. cylindraceus subsp. tor-

tulispinus
townsendianus, 335

santa-maria, see E santa-maria
uncinatus, see Sclerocactus uncinatus
vaupelianus, see Stenocactus vaupelianus

victoriensis, see F. echidne
viridescens, 335-336

var. littoralis
var. viridescens, 335

viscainensis, see F.gracilis
whipplei, see Sclerocactus whipplei
wislizeni, 56, 65, 70, 95, 336

herrerae, see F. herrerae
tiburonensis, see F. tiburonensis

wrightiae, see Sclerocactus wrightiae
Floribunda, see Cipocereus

bahiensis, see Arrojadoa bahiensis
pusilliflora, see Cipocereus pusilliflora

Frailea, 33, 336
alacriportana, see F. gracillima
albiareolata, see Epumila
albicolumnaris, see Epygmaea subsp. a/bz-

columnaris
albifusca, see E gracillima subsp. albifusca
asperispina, see Epygmaea
asterioides, see F. castanea

harmoniana, see E castanea subsp. /zar-

aureinitens, seeF.pygmaea
aureispina, seeF.pygmaea
bruchii, see Gymnocalycium bruchii
buenekeri, 336-337

subsp. buenekeri
subsp. densispina

buiningiana, 337
caespitosa, see Parodia caespitosa
carminifilamentosa, see Epumila
castanea, 337

subsp. castanea, 337
subsp. harmoniana

cataphracta, 337-338
subsp. cataphracta, 337
subsp. duchii
subsp. melitae
subsp. tuyensis

cataphractoides, see E cataphracta
chiquitana, 338
chrysacantha, see Epumila
colombiana, see Epumila
concepcionensis, see F. schilinzkyana
curvispina, 338
deminuta, see Epumila subsp. deminuta
friedrichii, 338
fulviseta, see Epygmaea subsp. fulviseta
gracillima, 338-339

subsp. albifusca
subsp. gracillima
subsp. horstii, 339

grahliana, 339
concepcionensis, see F. grahliana
subsp. grahliana
subsp. moseriana
ybatensis, see F. schilinzkyana

hlineckyana, see Epumila
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horstii, see Egracillima
fecotrigensis, see Egracillima

ignadonensis, see E schilinzkyana
jacoana, see Epumila
knippeliana, 339
larae, see E chiquitana
lepida, see E gradllima
mammifera, 339
matoana, see f. cataphracta
melitae, see F. cataphracta subsp. melitae
moseriana, see F.grahliana subsp. moseriana
perbella, see F.phaeodisca
perumbilicata, 339
phaeodisca, 339
pseudogracillima, see Egracillima
pseudopulcherrima, 339
pulcherrima, see Epygmaea
pullispina, see F. chiquitana
pumila, 339-340

albiareolata, see Epumila
columbiana, see Epumila
subsp. deminuta
hlineckyana, see Epumila
jajoiana, see Epumila
major, see E pumila
subsp. pumila, 340

pygmaea, 340
subsp. albicolumnaris
antigibbera, see Epygmaea
asperispina, see Epumila
aureinitens, see Epumila
aureispina, see Epumila
subsp. fulviseta
lilalunula, see Epumila
subsp. pygmaea, 340

schilinzkyana, 340-341
concepcionensis, see F. schilinzkyana

uhligiana, see F. cataphracta
ybatensis, see F. schilinzkyana

Geohintonia mexicana, 95,342
Gerocephalus dybowskii, see Espostoopsis dy-

bowskii
Glandulicactus, see Sclerocactus

crassihamatus, see Sclerocactus uncinatus
subsp. crassihamatus

mathssonii, see Sclerocactus uncinatus
uncinatus, see Sclerocactus uncinatus
wrightii, see Sclerocactus uncinatus subsp.

wrzghtii
Grusonia, 342

aggeria, 343
agglomerata, 343
bradtiana, 343
bulbispina, 343
cereiformis, see G. bradtiana
davata, 61,343-344
dumetorum, 344
emoryi, 344
grahamii, 344-345

hamiltonii, see Cylindropuntia californica
invicta, 345
kunzei, 345
marenae, 345,346
moelleri, 346
parishii, 346
pulchella, 346-347
reflexispina, 347
santamaria, see Cylindropuntia santamaria
schottii, 347
stanlyi, see G. emoryi
vilis,347
wrightiana, see G. Kunzei

Gymnanthocereus, see Browningia
altissimus, see Browningia altissima
chlorocarpus, see Browningia chlorocarpa
macracanthus, see Browningia pilleifera
microspermus, see Browningia microsperma
pilleifer, see Browningia pilleifera

Gymnocactus, see Turbinicarpus
aguirreanus, see Acharagma aguirreana
beguinii, see Turbinicarpus beguinii
conothelos, see Thelocactus conothelos
gielsdorfianus, see Turbinicarpusgielsdorfi-

anus
goldii, see Turbinicarpus horripilus
horripilus, see Turbinicarpus horripilus
knuthianus, see Turbinicarpus knuthianus
mandragora, see Turbinicarpus mandragora
roseanus, see Acharagma roseana
saueri, see Turbinicarpus saueri
saussieri, see Thelocactus conothelos
subterraneus, see Turbinicarpus subterraneus

zaragosae, see Turbinicarpus zaragosae
valdezianus, see Turbinicarpus valdezianus
viereckii, see Turbinicarpus viereckii

major, see Turbinicarpus viereckii subsp.
major

ysabelae, see Turbinicarpusysabelae
brevispinus, see Turbinicarpus ysabelae

Gymnocalydum, 64,66,347
achirasense, see G. monvillei subsp. achira-

sense
acorrugatum, see G. castellanosi
albiareolatum, 348
albispinum, see G. bruchii
ambatoense, 348
amerhauseri, 348
andreae, 348

subsp. andreae
subsp. carolinense

angelae, 348
anisitsii, 349

subsp. anistisii
subsp. multiproliferum, 349

antherostele, see G. schickendantzii
armatum, see G. spegazzinii
artigas, see G. uruguayense
asterium, see G. stellatum

baldianum, 349
bayrianum, 349
berchtii, 349
bicolor, see G.
bodenbenderianum, 349-350

subsp. bodenbenderianum
subsp. intertextum, 350

fortfm, 350
bozsingianum, see G. castellanosii
brachyanthum, see G. monvillei subsp.

brachyanthum
brachypetalum, see G. gibbosum
bruchii, 350
buenekeri, 350
calochlorum, 350,351
capillaense, 350-351
cardenasianum, see G. spegazzinii subsp. car-

denasianum
carmianthum,351
castellanosii, 351
catamarcense, 351 -352

subsp. acinacispinum
subsp. catamarcense
subsp. schmidianum

chiquitanum, 352
chubutense, see G. gibbosum
chuquisacanum, see G.pflanzii
comarapense, see G.pflanzii
curvispinum, see G. neuhuberi
damsii, see G. anisitsii

multiproliferum, see G. anisitsii subsp.
multiproliferum

deeszianum, 352
delaetii, 352
denudatum, 352
erinaceum, 352
eurypleurum, 353
eytianum, 353
/erox, see G. castellanosii
ferrarii, see G. mucidum
fricianum, see G. marsoneri
friedrichii, see G. stenopleurum
gerardii, see G. gibbosum
gibbosum, 353

brachypetalum, see G. gibbosum
chubutense, see G. gibbosum
subsp.ferox
subsp. gibbosum
platense, see G.platense

glaucum, see G. mucidum
grandiflorum, see G. mosfz'z
griseopallidum, see G. anisitsii
guanchinense, see G. hossei
guerkeanum, see G. uruguayense
hamatum, see G. marsoneri
hammerschmidii, see G. chiquitanum
horizonthalonium, see G. spegazzinii
horridispinum, see G. monvillei subsp. /zorrz-

dispinum
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Gymnocalycium horridispinum, continued
achirasense, see G. monvillei subsp. achi-

rasense
horstii, 353-354
fowsei,20,354
hybopleurum, 354
hyptiacanthum, 354
immemoratum, see G. mostii
intertextum, see G. bodenbenderianum

subsp. intertextum
izozogsii, see G.pflanzii
joossensianum, see G. anisitsii
kieslingii, 354
kurtzianum, see G. wzosfzz
lafaldense, see G. bruchii
lagunillasense, see G.pflanzii
leeanum,20,354,355
leptanthum, 355
loricatum, see G. spegazzinii
mackieanum, 355
marquezii, see G.pflanzii
marsoneri, 355

subsp. marsoneri
subsp. matoense

matoense, see G. marsoneri subsp. matoense
mazanense, see G. hossei
megalothelon, 355-356
megatae, see G. marsoneri
melanocarpum, see G. uruguayense
mesopotamicum, 356
michoga, see G. schickendantzii
mihanovichii, 356

friedrichii, see G. stenopleurum
millaresii, see G.pflanzii
monvillei, 356

subsp. achirasense
subsp. brachyanthum
subsp. horridispinum
subsp. monvillei, 356

moserianum, see G. bodenbenderianum
mostii, 356,357
mucidum, 357
multiflorum, see G. monvillei
netrelianum, 357
neumannianum, see Rebutia neumanniana
neuhuberi, 357
nidulans, see G. hossei
nigriareolatum, see G. hybopleurum

densispinum, see G. hybopleurum
simoi, see G. hybopleurum

obductum, 357
occultum, see G. stellatum subsp. occultum
ochoterenae, 357-358

cinereum, see G. ochoterenae
subsp. herbsthoferianum
subsp. ochoterenae
subsp. vatteri, 357

oenanthemum, 358
onychacanthum, see G. marsoneri

ourselianum, see G. monvillei
paediophilum, 358
paraguayense, 358
parvulum, 358
pediophilum, see G. paediophilum
pflanzii, 358-359

albipulpa, see G.pflanzii
subsp. argentinense
subsp. dorisiae
izozogsii, see G.pflanzii
lagunillasense, see G.pflanzii
millaresii, see G.pflanzii
subsp. pflanzii, 359
riogradense, see G.pflanzii
zegarrae, see G.pflanzii

piltziorum, see G. riojense subsp. piltziorum
platense, 359
platygonum, see G. riojense subsp. platygo-

num
proliferum, see G. calochlorum
pseudomalacocarpus, see G. marsoneri
pugionacanthum, 359
quehlianum, 359
ragonesei, 26,359-360
rauschii, 360
reductum, see G. gibbosum
rhodantherum, see G. /zossez
riograndense, see G.pflanzii
riojense, 360

subsp. kozelskyanum
subsp. paucispinum
subsp. piltziorum
subsp. platygonum
subsp. riojense

ritterianum, 360
rosae, 360
saglionis, 360-361

subsp. saglionis, 361
subsp. tilcarense

sanguiniflorum, see G. baldianum
schatzlianum, see G. mackieanum
schickendantzii, 361
schroederianum, 361

subsp. bayense
subsp. paucicostatum
subsp. schroederianum

schuetzianum, see G. monvillei
sigelianum, see G. capillaense
spegazzinii, 361-362

subsp. cardenasianum, 361
subsp. spegazzinii

stellatum, 362
subsp. occultum
subsp. stellatum

stenopleurum, 362
striglianum, 362
stuckertii, 362
sutterianum, see G. capillaense
taningaense, 362

terweemeanum, 362
tillianum, 363
tobuschianum, see G. mosfz'z
tortuga, see G. marsoneri
triacanthum, see G. riojense
tudae, see G. marsoneri
uebelmannianum, 363
uruguayense, 363
valnicekianum, see G. mosft'i
vatteri, see G. ochoterenae subsp. vatteri
vorwerkii, see Neowerdermannia vorwerkii
weissianum, see G. /zossez
wsfz'z, see Rebutia fidaiana
zegarrae, see G.pflanzii

Gymnocereus, see Browningia
altissimus, see Browningia altissima
amstutziae, see Browningia amstutziae
microspermus, see Browningia microsperma

Haageocereus, 364
acanthocladus, see H. pseudomelanostele
achaetus, see H. acranthus
acranthus, 20,364-365

subsp. acranthus
fortalezensis, see Lasiocereusfulvus
subsp. olowinskianus, 364

akersii, see H. pseudomelanostele
albus, see Weberbauerocereus longicomus
albisetatus, see xHaagespostoa albisetata
albispinus, 365
ambiguus, see H. decumbens
aureispinus, see H. pseudomelanostele subsp.

aureispinus
australis, 365
cephalomacrostibas, see Echinopsis cephalo-

macrostibas
chalaensis, 365-366
chosicensis, see H. pseudomelanostele
chrysacanthus, see H.pseudomelanostele
chryseus, 366
churinensis, see Weberbauerocereus churi-

nensis
clavatus, see H. pseudomelanostele
clavispinus, see H. acranthus
climaxanthus, see xHaagespostoa climaxan-

tha
comosus, see under Haageocereus
crassiareolatus, see H. pseudomelanostele
cuzcoensis, see Weberbauerocereus cuzcoensis
decumbens, 22,366
deflexispinus, see H. acranthus
dichromus, see H. pseudomelanostele
divaricatispinus, see H. pseudomelanostele
fascicularis, 366
fulvus, see Lasiocereusfulvus
horrens, see H. pacalaensis
icensis, 366
icosagonoides, 367
johnsonii, see Weberbauerocereus johnsonii
lachayensis, see H. acranthus
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lanugispinus, 367
laredensis, see H. pacalaensis
limensis, see H. acranthus
litoralis, see H. decumbens
longiareolatus, see H. pseudomelanostele
longicomus, see Weberbauerocereus longico-

mus
mamillatus, see H. decumbens
multangularis, see H. pseudomelanostele?
multicolorispinus, see H. australis
ocona-camanensis, see H. decumbens
olowinskianus, see H. acranthus subsp. olo-

winskianus
pacalaensis, 367
pachystele, see H. pseudomelanostele
paradoxus, see Cleistocactus acanthurus
peculiaris, see Cleistocactus peculiaris
peniculatus, see H. albispinus
piliger, see H. pseudomelanostele
platinospinus, 367
pluriflorus, 367
pseudoacranthus, see H. acranthus
pseudomelanostele, 367-368

subsp. aureispinus
subsp. carminiflorus
subsp. pseudomelanostele, 368
subsp. turbidus

pseudoversicolor, 368
rauhii, see Weberbauerocereus rauhii
repens, see H. pacalaensis
rubrospinus, see under Haageocereus
salmonoideus, see under Haageocereus
seticeps, see under Haageocereus
setosus, see H. pseudomelanostele
smaragdiflorus, see under Haageocereus
subtilispinus, 368
symmetros, see H. pseudomelanostele
tennis, 368-369
tenuispinus, see H.pacalaensis
torataensis, see Weberbauerocereus toratensis
turbidus, see H. pseudomelanostele subsp.

turbidus
versicolor, 369
viridiflorus, see H. pseudomelanostele
vulpes, 369
weberbaueri, see Weberbauerocereus weber-

baueri
winterianus, see Weberbauerocereus winteri-

anus
zangalensis, 369
zehnderi, see H. pseudomelanostele
zonatus, see H. acranthus

xHaagespostoa, 369
albisetata, 369
climaxantha, 369-370

Hamatocactus, see Thelocactus
bicolor, see Thelocactus bicolor
crassihamatus, see Sclerocactus uncinatus

subsp. crassihamatus

hamatacanthus, see Ferocactus hamatacan-
thus

setispinus, see Thelocactus setispinus
cachetianus, see Thelocactus setispinus
setaceus, see Thelocactus setispinus

sinuatus, see Ferocactus hamatacanthus
subsp. sinuatus

uncinatus, see Sclerocactus uncinatus
crassihamatus, see Sclerocactus uncinatus

subsp. crassihamatus
wrightii, see Sclerocactus uncinatus subsp.

wng/zfrz
Hariota, see Hatiora

data, see Pseudorhipsalis alata
alter nata, see Rhipsalis paradoxa
bambusoides, see Hatiora salicornioides
boliviana, seeLepismium bolivianum
cereuscula, see Rhipsalis cereuscula
conferta, see Rhipsalis teres
coriacea, see Pseudorhipsalis ramulosa
crenata, see Lepismium crenatum
cribrata, see Rhipsalis teres
crispata, see Rhipsalis crispata
cruciformis, see Lepismium cruciformis
cylindrica, see Rhipsalis grandiflora
epiphylloides, see Hatiora epiphylloides

bradei, see Hatiora epiphylloides subsp.

floccosa, see Rhipsalis floccosa
funalis, see Rhipsalis grandiflora
herminiae, see Hatiora herminiae
horrida, see Rhipsalis baccifera subsp. horrida
houlletiana, see Lepismium houlletianum
knightii, see Lepismium cruciforme
lindbergiana, see Rhipsalis lindbergiana
macrocarpa, see Epiphyllum phyllanthus
mesembryanthemoides, see Rhipsalis mesem-

bryanthemoides
pachyptera, see Rhipsalis pachyptera
paradoxa, see Rhipsalis paradoxa
pentaptera, see Rhipsalis pentaptera
prismatica, see Rhipsalis teres
ramosissima, see Lepismium cruciforme
ramulosa, see Pseudorhipsalis ramulosa
riedeliana, see Rhipsalis teres?
robusta, see Rhipsalis pachyptera
saglionis, see Rhipsalis cereuscula
salicornioides, see Hatiora salicornioides
sarmentacea, see Lepismium lumbricoides
squamulosa, see Lepismium cruciforme
swartziana, see Pseudorhipsalis alata
teres, see Rhipsalis teres
triquetra, see Rhipsalis pachyptera
tucumanensis, see Rhipsalis floccosa subsp.

tucumanensis
villigera, see Hatiora salicornioides

Harrisia, 40, 370
aboriginum, 370
adscendens, 370-371

bonplandii, see H. pomanensis
brookii,37l
divaricata,37l
donae-antoniae, see H.gracilis
earlei,371
eriophora, 372
fernowii, 372
fragrans, 372
gracilis, 372
guelichii, see H. balansae
hahniana, see Echinopsis hahniana
hurstii, 372
martinii, 372-373
nashii, 373
pomanensis, 373

bonplandii, see H. pomanensis
subsp. pomanensis
subsp. regelii
tarijensis, see H. pomanensis

portoricensis, 373
regelii, see H. pomanensis subsp. regelii
serruliflora, see H. divaricata
simpsonii, 373
taetra, 374
toylori, 374
tetracantha, 374
tortuosa, 374
undata, see H. gracilis

Haseltonia, see Cephalocereus
columna-trajani, see Cephalocereus columna-

trajani
hoppenstedtii, see Cephalocereus columna-

trajani
Hatiora, 375

bambusoides, see H. salicornioides
clavata, see Rhipsalis clavata
cylindrica, see H. salicornioides
epiphylloides, 375

subsp. bradei
subsp. epiphylloides, 375

gaertneri, 375-376
xgraeseri, 376
herminiae, 376
rosea, 376-377
salicornioides, 376, 377

Heliabravoa chende, see Polaskia chende
Helianthocereus, see Echinopsis

andalgalensis, see Echinopsis huascha
antezanae, see Echinopsis antezanae
atacamensis, see Echinopsis atacamensis
bertramianus, see Echinopsis bertramiana
conaconensis, see Echinopsis conaconensis
crassicaulis, see Echinopsis crassicaulis
escayachensis, see Echinopsis escayachensis
grandiflorus, see Echinopsis huascha
herzogianus, see Echinopsis tarijensis subsp.

huascha, see Echinopsis huascha
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Helianthocereus, continued
hyalacanthus, see Echinopsis huascha
narvaecensis, see Echinopsis tarijensis?.
orurensis, see Echinopsis ferox?.
pasacana, see Echinopsis atacamensis subsp.

pasacana
pecheretianus, see Echinopsis huascha
poco, see Echinopsis tarijensis
pseudocandicans, see Echinopsis candicans
randallii, see Echinopsis formosa
tarijensis, see Echinopsis tarijensis

Heliocereus, see Disocactus
amacamensis, see Disocactus speciosus
aurantiacus, see Disocactus aurantiacus
cinnabarinus, see Disocactus cinnabarinus
elegantissimus, see Disocactus schrankii
heterodoxus, see Disocactus cinnabarinus
luzmariae, see Disocactus schrankii
schrankii, see Disocactus schrankii
serratus, see Disocactus speciosus
speciosissimus, see Disocactus speciosus
speciosus, see Disocactus speciosus

amecamensis, see Disocactus speciosus
superbus, see Disocactus speciosus

Hertrichocereus beneckei, see Stenocereus be-
neckei

Hickenia, see under Parodia
Hildewintera aureispina, see Cleistocactus win-

teri
Homalocephala texensis, see Echinocactus tex-

ensis
Horridocactus, see Eriosyce

aconcaguensis, see Eriosyce curvispina var.
aconcaguensis

andicola, see Eriosyce curvispina
armatus, see Eriosyce curvispina var. armata
atroviridis, see Eriosyce crispa var. atroviridis
carrizalensis, see Eriosyce crispa var. carriza-

lensis
choapensis, see Eriosyce curvispina var. choa-

pensis
crispus, see Eriosyce crispa
curvispinus, see Eriosyce curvispina
echinus, see Eriosyce taltalensis var. echinus
engleri, see Eriosyce engleri
eriosyzoides, see Eriosyce kunzei
froehlichianus, see Eriosyce curvispina?.
garaventae, see Eriosycegaraventae
geissei, see Eriosyce kunzei?.
grandiflorus, see Eriosyce curvispina
heinrichianus, see Eriosyce heinrichiana
kesselringianus, see Eriosyce curvispina?.
]lissocarpus, see Eriosyce marksiana var. lisso-

carpa
marksianus, see Eriosyce marksiana
nigricans, see Eriosyce limariensis?.
paucicostatus, see Eriosyce taltalensis subsp.

paucicostatus
robustus, see Eriosyce curvispina var. robusta

tuberisulcatus, see Eriosyce curvispina var.
tuberisukata

vallenarensis, see Eriosyce kunzei
Hylocereus,30,33,40,377

antiguensis, see H. trigonus
calcaratus, 377
compressus, see H. triangularis
costaricensis, 22,377,378
cubensis, see H. triangularis
escuintlensis, 378
estebanensis, 378
guatemalensis, 378
lemairei, 378,379
microdadus, 378
minutiflorus, 378,379
monacanthus, 378
napoleonis, see H. trigonus
ocamponis, 379
peruvianus, 379
plumieri, see H. trigonus
polyrhizus, 379,380
purpusii, 380
scandens, 380
stenopterus, 380
triangularis, 57,69,380
tricostatus, see H. undatus
trigonus, 381
trinitatensis, see H. lemairei
undatus,22,23,56,57,381
venezuelensis, see H. lemairei

Hymenorebutia, see Echinopsis
aurea, see Echinopsis aurea
chlorogona, see Echinopsis densispina
chrysantha, see Echinopsis chrysantha
cintiensis, see Echinopsis lateritia
densispina, see Echinopsis densispina
drijveriana, see Echinopsis haematantha
kuehnrichii, see Echinopsis haematantha
leucomalla, see Echinopsis aurea
napina, see Echinopsis densispina
nealeana, see Echinopsis saltensis
pseudocachensis, see Echinopsis saltensis
pusilla, see Echinopsis tiegeliana
quinesensis, see Echinopsis aurea
rebutioides, see Echinopsis densispina
scoparia, see Echinopsis densispina
tiegeliana, see Echinopsis tiegeliana
torataensis, see Echinopsis laterita
torreana, see Echinopsis laterita

Islaya, see Eriosyce
bicolor, see Eriosyce islayensis
brevicylindrica, see Eriosyce islayensis
copiapoides, see Eriosyce islayensis
divaricatiflora, see Eriosyce islayensis
flavida, see Eriosyce islayensis
grandiflorens, see Eriosyce islayensis
grandis, see Eriosyce islayensis
islayensis, see Eriosyce islayensis
krainziana, see Eriosyce islayensis

maritima, see Eriosyce islayensis
minor, see Eriosyce islayensis
minuscula, see Eriosyce islayensis
mollendensis, see Eriosyce islayensis
omasensis, see Eriosyce omasensis
paucispina, see Eriosyce islayensis
paucispinosa, see Eriosyce islayensis
unguispina, see Eriosyce islayensis

Isolatocereus dumortieri, 382
Jasminocereus, 383

galapagensis, see J, thouarsii
howellii, see J, thouarsii

delicatus, see J, thouarsii var. delicatus
sclerocarpus, see J, thouarsii var. sclerocarpus
thouarsii, 383

chatamensis, see J, thouarsii
var. delicatus, 382
var. sclerocarpus
var. thouarsii

Kadenicarpus pseudomacrochele, see Turbini-
carpus pseudomacrochele

lausseri, see Turbinicarpus pseudomacrochele
subsp. lausseri

Krainzia, see Mammillaria
guelzowiana, see Mammillaria guelzowiana
longiflora, see Mammillaria longiflora

Lagenopsis, see under Stephanacereus
Lasiocereus, 384

fulvus, 384,385
rupicola, 384,385

Lemaireocereus, see Pachycereus
aragonii, see Stenocereus aragonii
beneckei, see Stenocereus beneckei
cartwightianus, see Armatocereus cart-

wrightianus
chende, see Polaskia chende
chichipe, see Polaskia chichipe
defidens, see Stenocereus griseus
dumortieri, see Isolatocereus dumortieri
eichlamii, see Stenocereus eichlamii
eruca, see Stenocereus eruca
euphorbioides, see Neobuxbaumia euphorbi-

oides
godingianus, see Armatocereus godingianus
griseus, see Stenocereus griseus
gummosus, see Stenocereusgummosus
hollianus, see Pachycereus hollianus
humilis, see Armatocereus humilis
hystrix, see Stenocereusfimbriatus
laetus, see Armatocereus laetus
laevigatus, see Stenocereus laevigatus
littoralis, see Stenocereus thurberi subsp. lit-

toralis
longispinus, see Stenocereus eichlamii
marginatus, see Pachycereus marginatus
martinezii, see Stenocereus martinezii
mieckleyanus, see Pachycereus schottii
mixtecensis, see Polaskia chichipe
montanus, see Stenocereus montanus
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pruinosus, see Stenocereus pruinosus
queretaroensis, see Stenocereus queretaroensis
quevedonis, see Stenocereus quevedonis
standleyi, see Stenocereus standleyi
stellatus, see Stenocereus stellatus
thurberi, see Stenocereus thurberi
treleasei, see Stenocereus treleasei
weberi, see Pachycereus weberi

Leocereus, 385
bahiensis, 385-386

barreirensis, see L. bahiensis
exiguospinus, see L. bahiensis
robustispinus, see L. bahiensis
urandianus, see L. bahiensis

estevesii, see L, bahiensis
glaziovii, see Arthrocereus glaziovii
melanurus, see Arthrocereus melanurus
paulensis, see Coleocephalocereusfluminensis
squamosus, see Facheiroa squamosa
urandianus, see I. bahiensis

Lepidocoryphantha, see Corpyphantha
macromeris, see Coryphantha macromeris

runyonii, see Coryphantha macromeris
subsp. runyonii

runyonii, see Coryphantha macromeris
subsp. runyonii

Lepismium, 386
aculeatum, 386,387
anceps, see L. cruciforme
bolivianum, 386,387
brevispinum, 386
cavernosum, see I. cruciforme
cereoides, see Rhipsalis cereoides
chrysanthum, see Rhipsalis dissimilis?
chrysocarpum, see Rhipsalispuniceodiscus
commune, see L. cruciforme
crenatum, 387
cruciforme, 387
dissimile, see Rhipsalis dissimilis
epiphyllanthoides, see Rhipsalis dissimilis
erectum, see L, ianthothele
floccosum, see Rhipsalisfloccosa
fluminense, see L. cruciforme
gibberulum, see Rhipsalis floccosa
grandiflorum, see Rhipsalisgrandiflora
houlletianum, 24,387-388
ianthothele, 22,388
incachacanum, 388,389
knightii, see L. cruciforme
lineare, see L. warmingianum
lorentzianum, 388-389
lumbricoides, 389
marnieranum, see Rhipsalis dissimilis
mataralense, see L. ianthothele
megalanthum, see Rhipsalis neves-armondii
micranthum, 389
miyagawae, 389-390
monacanthum, 390
myosurus, see Lepismium cruciforme

neves-armondii, see Rhipsalis neves-armon-
dii

pacheco-leonii, see Rhipsalis pacheco-leonis
paradoxum, see Rhipsalis paradoxa
paranganiense, 390
p/'ften, see Rhipsalis floccosa subsp. pitteri
pulvinigerum, see Rhipsalis floccosa subsp.

pulvinigera
puniceodiscum, see Rhipsalis puniceodiscus
ramosissimum, see L. cruciforme
rigidum, see Rhipsalis dissimilis?
saxatile, see Rhipsalis dissimilis
tenue, see L. cruciforme
trigonum, see Rhipsalis trigona
tucumanense, see Rhipsalis floccosa subsp.

tucumanensis
vollii, see L. cruciforme
warmingianum, 391

Leptocereus, 391
arboreus, 391
assurgens, 391-392
carinatus, 392
ekmanii, 392
grantianus, 392
leonii, 392
maxonii, 392
paniculatus, 393
prostratus, 393
quadricostatus, 394
santamarinae, 394
scopulophilus, 394
sylvestris, 394
weingartianus, 395
wrightii, 395

Leptocladodia, see Mammillaria
elongata, see Mammillaria elongata
microhelia, see Mammillaria microhelia
microheliopsis, see Mammillaria microhelia
sphacelata, see Mammillaria sphacelata
viperina, see Mammillaria sphacelata subsp.

Leuchtenbergia prindpis, 25, 395-396
Leucostele rivierei, see Echinopsis atacamensis
Lobeira macdougallii, see Disocactus macdou-

gallii
Lobivia, see Echinopsis

acanthoplegma, see Echinopsis cinnabarina
aculeata, see Echinopsis pentlandii
adpressispina, see Echinopsis pugionacantha
aguilarii, see Echinopsis obrepanda
akersii, see Echinopsis tegeleriana
albipectinata, see Rebutia albopectinata
allegraiana, see Echinopsis hertrichiana
amblayensis, see Echinopsis haematantha
andalgalensis, see Echinopsis huascha
arachnacantha, see Echinopsis ancistrophora

subsp. arachnacantha
argentea, see Echinopsis pentlandii
atrovirens, see Rebutia pygmaea?

pseudoritteri, see Rebutia pygmaea?
yuncharasensis, see Rebutia pygmaea?

auranitida, see Rebutia einsteinii
aurantiaca, see Echinopsis pentlandii
aurea, see Echinopsis aurea
aureolilacina, see Echinopsis ferox
aureosenilis, see Echinopsis pampana
backebergiana, see Echinopsis ferox
backebergii, see Echinopsis backebergii

hertrichiana, see Echinopsis hertrichiana
schieliana, see Echinopsis schieliana
wrightiana, see Echinopsis backebergii
zecheri, see Echinopsis backebergii

binghamiana, see Echinopsis hertrichiana
boedekeriana, see Echinopsis backebergii
boliviensis, see Echinopsis pentlandii
brachyantha, see Rebutia steinmannii
breviflora, see Echinopsis sanguiniflora
bruchii, see Echinopsis bruchii
brunneo-rosea, see Echinopsis pentlandii
buiningiana, see Echinopsis marsoneri
cachensis, see Echinopsis saltensis
caespitosa, see Echinopsis maximiliana
caineana, see Echinopsis caineana
calorubra, see Echinopsis obrepanda subsp.

camataquiensis, see Echinopsis lateritia
campicola, see Echinopsis pugionacantha
cardenasiana, see Echinopsis ancistrophora

subsp. cardenasiana
cariquinensis, see Echinopsis maximiliana
carminantha, see Echinopsis lateritia
charazanensis, see Echinopsis maximiliana
charcasina, see Echinopsis cinnabarina
chionantha, see Echinopsis thionantha
chlorogona, see Echinopsis densispina
chorrillosensis, see Echinopsis haematantha
chrysantha, see Echinopsis chrysantha

jajoiana, see Echinopsis marsoneri
marsoneri, see Echinopsis marsoneri

chrysochete, see Echinopsis chrysochete
cinnabarina, see Echinopsis cinnabarina

acanthoplegma, see Echinopsis cinnabarina
prestoana, see Echinopsis cinnabarina
taratensis, see Echinopsis cinnabarina

cintiensis, see Echinopsis lateritia
claeysiana, see Echinopsis ferox
conoidea, see Rebutia einsteinii
corbula, see Echinopsis maximiliana
cornuta, see Echinopsis pugionacantha
crassicaulis, see Echinopsis crassicaulis
cruciaureispina, see Echinopsis maximiliana
culpinensis, see Echinopsis pugionacantha
cylindracea, see Echinopsis aurea
cylindrica, see Echinopsis aurea
densispina, see Echinopsis densispina
draxleriana, see Echinopsis cinnabarina
drijveriana, see Echinopsis haematantha
duursmaiana, see Echinopsis sanguiniflora
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Lobivia, continued
echinata, see Echinopsis hertrichiana
einsteinii, see Rebutia einsteinii
elongata, see Echinopsis haematantha
emmae, see Echinopsis saltensis
euanthema, see Rebutia aureiflora
eucaliptana, see Rebutia steinmannii
fallax, see Echinopsis aurea

aurea, see Echinopsis aurea
famatimensis, see Echinopsis famatinensis
ferox, see Echinopsis ferox
formosa, see Echinopsis formosa

bruchii, see Echinopsis bruchii
grandis, see Echinopsis bruchii
tarijensis, see Echinopsis tarijensis

fricii, see Echinopsis tiegeliana
glauca, see Echinopsis marsoneri
glaucescens, see Echinopsispampana
grandiflora, see Echinopsis huascha
grandis, see Echinopsis bruchii
haageana, see Echinopsis marsoneri
haagei, see Rebutia pygmaea

crassa, see Rebutia pygmaea
elegantula, see Rebutia pygmaea
pelzliana, see Rebutia pygmaea

haematantha, see Echinopsis haematantha
chorrillosensis, see Echinopsis haematantha
densispina, see Echinopsis densispina
jasimanensis, see Echinopsis haematantha
kuehnrichii, see Echinopsis haematantha

hardeniana, see Echinopsispentlandii
hastifera, see Echinopsis ferox
hermanniana, see Echinopsis maximiliana
hertrichiana, see Echinopsis hertrichiana
higginsiana, see Echinopsis pentlandii
hoffmanniana, see Rebutia steinbachii
horrida, see Echinopsis ferox
hualfinensis, see Echinopsis haematantha
huascha, see Echinopsis huascha
huilcanota, see Echinopsis hertrichiana
hyalacantha, see Echinopsis huascha
hystrix, see Echinopsis chrysochete
incaica, see Echinopsis hertrichiana
incuiensis, see Echinopsis tegeleriana
intermedia, see Echinopsis maximiliana
iridescens, see Echinopsis marsoneri
jajoiana, see Echinopsis marsoneri
johnsoniana, see Echinopsis pentlandii
kieslingii, see Echinopsis kieslingii
klimpeliana, see Acanthocalycium

klimpelianum
kuehnrichii, see Echinopsis haematantha
kupperiana, see Echinopsis lateritia
larae, see Echinopsis pentlandii
lateritia, see Echinopsis lateritia
laui, see Echinopsis hertrichiana
lauramarca, see Echinopsis pentlandii
leptacantha, see Echinopsis schieliana
leucomalla, see Echinopsis aurea

leucorhodon, see Echinopsis pentlandii
leucoviolacea, see Echinopsis pentlandii
longispina, see Echinopsis ferox
markusii, see Echinopsis chrysochete
marsoneri, see Echinopsis marsoneri
maximiliana, see Echinopsis maximiliana

caespitosa, see Echinopsis maximiliana
quiabayensis, see Echinopsis schieliana
westii, see Echinopsis maximiliana

miniatiflora, see Echinopsis maximiliana
miniatinigra, see Echinopsis marsoneri
minuta, see Echinopsis hertrichiana
mirabunda, see Echinopsis haematantha
mistiensis, see Echinopsis pampana
mizquensis, see Echinopsis obrepanda
muhriae, see Echinopsis marsoneri
multicostata, see Echinopsis pentlandii
napina, see Echinopsis densispina
nealeana, see Echinopsis saltensis
neodnnabarina, see Echinopsis cinnabarina
neohaageana, see Rebutia pygmaea
subg. Neolobivia, see Echinopsis
nigricans, see Rebutia nigricans

albispina, see Rebutia nigricans
nigrostoma, see Echinopsis marsoneri
oligotricha, see Echinopsis cinnabarina
omasuyana, see Echinopsis pentlandii
oreopepon, see Echinopsis formosa
orurensis, see Rebutia pygmaea
oxyalabastra, see Echinopsis backebergii
pachyacantha, see Echinopsis ferox
pampana, see Echinopsis pampana
peclardiana, see Echinopsis tiegeliana
pectinata, see Rebutia pygmaea
pectinifera, see Echinopsis famatimensis
pentlandii, see Echinopsis pentlandii
pictiflora, see Echinopsis ferox
planiceps, see Echinopsis hertrichiana
pojoensis, see Echinopsis ancistrophora

subsp.pojoensis
polaskiana, see Echinopsis chrysantha
polycephala, see Echinopsis sanguiniflora
potosina, see Echinopsis ferox
prestoana, see Echinopsis cinnabarina
pseudocachensis, see Echinopsis saltensis
pseudocariquinensis, see Echinopsis maxim-

iliana
pseudocinnabarina, see Echinopsis cinnaba-

rina
pugionacantha, see Echinopsispugionacantha
purpureominiata, see Echinopsis huascha
pusilla, see Echinopsis tiegeliana
pygmaea, see Rebutia pygmaea

knizei, see Rebutia pygmaea
polypetala, see Rebutia pygmaea
violaceostaminea, see Rebutia pygmaea

quiabayensis, see Echinopsis schieliana
raphidacantha, see Echinopsis pentlandii
rauschii, see Echinopsisyuquina

rebutioides, see Echinopsis densispina
ritteri, see Rebutia ritteri
rosarioana, see Echinopsis formosa
rossii, see Echinopsis pugionacantha subsp.

rossii
rubescens, see Echinopsis marsoneri
salitrensis, see Echinopsispugionacantha
saltensis, see Echinopsis saltensis

nealeana, see Echinopsis saltensis
pseudocachensis, see Echinopsis saltensis

sanguiniflora, see Echinopsis sanguiniflora
scheeri, see Echinopsis pentlandii
schieliana, see Echinopsis schieliana
schmiedcheniana, see Rebutia einsteinii
schneideriana, see Echinopsis pentlandii
schreiteri, see Echinopsis schreiteri
scoparia, see Echinopsis densispina
scopulina, see Echinopsis lateritia
shaferi, see Echinopsis aurea

aurea, see Echinopsis aurea
fallax, see Echinopsis aurea
leucomalla, see Echinopsis aurea
quinesensis, see Echinopsis aurea
rubriflora, see Echinopsis aurea

sicuaniensis, see Echinopsis maximiliana
silvestrii, see Echinopsis chamaecereus
simplex, see Echinopsis hertrichiana
steinmannii, see Rebutia steinmannii

applanata, see Rebutia steinmannii
leucacantha, see Rebutia steinmannii
major, see Rebutia steinmannii
melanocentra, see Rebutia steinmannii
parvula, see Rebutia steinmannii
tuberculata, see Rebutia steinmannii

stilowiana, see Echinopsis schrieteri
taratensis, see Echinopsis cinnabarina
tegeleriana, see Echinopsis tegeleriana
tenuispina, see Echinopsis chrysochete
thionantha, see Echinopsis thionantha
tiegeliana, see Echinopsis tiegeliana
titicacensis, see Echinopsis pentlandii
tuberculosa, see Echinopsis marsoneri
uitewaaleana, see Echinopsis marsoneri
varians, see Echinopsis pentlandii
varispina, see Echinopsis ferox
versicolor, see Echinopsispugionacantha
vilcabambae, see Echinopsis hertrichiana
walteri, see Echinopsis walteri
walterspielii, see Echinopsis cinnabarina
wegheiana, see Echinopsis pentlandii
westii, see Echinopsis maximiliana
wilkeae, see Echinopsis ferox
winteriana, see Echinopsis backebergii
wrightiana, see Echinopsis backebergii
zecheri, see Echinopsis backebergii
zudanensis, see Echinopsis cinnabarina

Lophocereus, see Pachycereus
australis, see Pachycereus schottii
gatesii, see Pachycereus gatesii
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mieckleyanus, see Pachycereus schottii
sargentianus, see Pachycereus schottii
schottii, see Pachycereus schottii

australis, see Pachycereus schottii
tenis, see Pachycereus schottii

Lophophora, 27,29,34,396
diffusa, 396

fricii, see L. williamsii
koehresii, see L. diffusa
viridescens, see L. diffusa

echinata, see I. williamsii
diffusa, see L. diffusa

fricii, see L. williamsii
jourdaniana, see L, williamsii
lewinii, see L. williamsii
lutea, see L. williamsii
viridescens, see I. diffusa
williamsii, 9,17,18,36,44-46,60,95,96,

396-397
fricii, see L]. williamsii

Loxanthocereus, see Cleistocactus
acanthurus, see Cleistocactus acanthurus
aticensis, see Cleistocactus sextonianus
aureispinus, see Cleistocactus winteri
bicolor, see Cleistocactus acanthurus
brevispinus, see Cleistocactuspeculiaris
camanaensis, see Cleistocactus sextonianus
canetensis, see Cleistocactus acanthurus
cantaensis, see Cleistocactus peculiaris
clavispinus, see Cleistocacgtus clavispinus
convergens, see Cleistocactus acanthurus
crassiserpens, see Cleistocactusxcrassiserpens
cullmannianus, see Cleistocactus acanthurus
deserticola, see Cleistocactus clavispinus7.
eremiticus, see Cleistocactus acanthurus
erigens, see Cleistocactus acanthurus
eriotrichus, see Cleistocactus acanthurus
eulalianus, see Cleistocactus acanthurus
faustianus, see Cleistocactus acanthurus

subsp. faustianus
ferrugineus, see Cleistocactus clavispinus?.
formosus, see Matucanaformosa
gracilis, see Cleistocactus sextonianus
gracilispinus, see Cleistocactus acanthurus
granditessellatus, see Cleistocactus serpens
hystrix, see Cleistocactus hystrix
jajoianus, see Cleistocactus sepium
keller-badensis, see Cleistocactus acanthurus
madisoniorum, see Matucana madisoniorum
montanus, see Cleistocactus hystrix
multifloccosus, see Cleistocactus acanthurus
nanus, see Cleistocactus sextonianus
neglectus, see Cleistocactus acanthurus
otuscensis, see Cleistocactus serpens
pacaranensis, see Cleistocactus acanthurus
pachycladus, see Cleistocactus pachydadus
parvitesselatus, see Cleistocactus serpens
peculiaris, see Cleistocactus peculiaris
piscoensis, see Oreocereus pachycladus

pullatus, see Cleistocactus acanthurus subsp.
pullatus

puquiensis, see Cleistocactus sextonianus
riomajensis, see Cleistocactus sextonianus
sextonianus, see Cleistocactus sextonianus
splendens, see Cleistocactus sextonianus
sulcifer, see Cleistocactus serpens
trujilloensis, see Cleistocactus chotaensis
variabilis, see Cleistocactus sextonianus
xylorhizus, see Cleistocactus acanthurus
yauyosensis, see Cleistocactus pachycladus

Lymanbensonia micrantha, seeLepismium mi-
cranthum

Machareocereus, see Stenocereus
eruca, see Stenocereus eruca
gummosus, see Stenocereus gummosus

Maihuenia, 37, 398
albolanata, see M. patagonica
andicola, see M. patagonica
brachydelphys, see M. patagonica
cumulata, see M. patagonica
latispina, see M. patagonica
patagonica, 39, 398
philippi, see M. poeppigii
poeppigii, 398-399
tehuekhes, see M. patagonica
valentinii, see M. patagonica

Maihueniopsis, 399
albomarginata, see M. darwinii
archiconoidea, 400
atacamensis, 400
boliviana, see Cumulopuntia boliviana
bonnieae, 400
camachoi, 400
clavarioides, 400, 401

conoidea, see M. glomerata
crassispina,401
cylindrica, seeAustrocylindropuntia cylindrica
darwinii, 39,401
domeykoensis, 401
exaltata, see Austrocylindropuntia subulata
floccosa, see Austrocylindropuntia floccosa
glomerata, 27, 401-402
grandiflora, 402
hypogaea, see M. glomerata
lagopus, see Austrocylindropuntia lagopus
leoncito, see M. glomerata
leptoclada, see M. glomerata
mandragora, see M. minuta
minuta, 402
miquelii, see Miqueliopuntia miquelii
molfinoi, see M. glomerata
molinensis, see Tephrocactus molinensis
neuquensis, see M. darwinii
nigrispina, 402
ovallei, see M. glomerata
ovata, 402-403
pachypus, see Austrocylindropuntia pachypus

pentlandii, see Cumulopuntia pentlandii
rahmeri, 403
shaferi, see Austrocylindropuntia shaferi

humahuacana, see Austrocylindropuntia
shaferi

subterranea, 403
subulata, see Austrocylindropuntia subulata
tarapacana, 403
verschaffeltii, seeAustrocylindropuntia ver-

schaffeltii
vestita, seeAustrocylindropuntia vestita
wagenknechtii, 403

Malacocarpus, see Parodia
acuatus, see Parodia erinacea
arechavaletae, see Parodia ottonis
bertinii, see Austrocactus bertinii
concinnus, see Parodia concinna
corynodes, see Parodia sellowii
courantii, see Parodia sellowii
curvispinus, see Eriosyce curvispina
erinaceus, see Parodia erinacea
escayachensis, see Parodia maassii
fricii, see Parodia sellowii
graessneri, see Parodia haselbergii subsp.

grossei, see Parodia schumanniana
haselbergii, see Parodia haselbergii
heptacanthus, see Discocactus heptacanthus
langsdorfii, see Parodia langsdorfii
leninghausii, see Parodia leninghausii
leucocarpus, see Parodia sellowii
linkii, see Parodia linkii
maassii, see Parodia maassii
macracanthus, see Parodia sellowii
macrogonus, see Parodia sellowii
mammulosus, see Parodia mammulosa
muricatus, see Parodia muricata
nigrispinus, see Parodia nigrispina
orthacanthus, see Parodia mammulosa?.
ottonis, see Parodia ottonis
pauciareolatus, see Parodia sellowii
polyacanthus, see Parodia langsdorfii
pulcherrimus, see Frailea pygmaea
schumannianus, see Parodia schumanniana
scopa, see Parodia scopa
sellowii, see Parodia sellowii
sessiliflorus, see Parodia sellowii
stegmannii, see Parodia sellowii
tabularis, see Parodia tabularis
tephracanthus, see Parodia sellowii
turbinatus, see Parodia turbinata
vorwerkianus, see Parodia sellowii

Mamillopsis, see Mammillaria
diguetii, see Mammillaria senilis
senilis, see Mammillaria senilis

Mammillaria, 27, 28, 30, 32, 36, 40, 57, 66, 96,
403, 692

acultzingensis, see M. haageana subsp. acult-
zingensis
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Mammillaria, continued
alamensis, see M. sheldonii
albata, see M. geminispina
albescens, see M. decipiens subsp. albescens
albiarmata, see M. coahuilensis subsp.

albicans, 404
fraileana, see M.fraikana

albicolumnaria, see Escobaria albicolumnaria
albicoma, 405
albidula, see M. haageana
albiflora,405
albilanata, 405

subsp. albilanata
subsp. oaxacana
subsp. reppenhagenii
subsp. tegelbergiana

albrechtiana, see M. rekoi
alversonii, see Escobaria alversonii
amajacensis, 405
andreae, see Coryphantha pycnacantha
angelensis, 406
anniana, 406
antesbergeriana, see M. wagneriana
apamensis, see M. wiesingeri subsp. apamen-

sis
apozolensis, see M. petterssonii
applanata, see M. heyderi
areolosa, see Ariocarpus retusus
arida, see M. petrophila subsp. anVfa
arizonica, see Escobaria vivipara
armatissima, see M.gigantea
armillata, 406

cerralboa, see M. cerralboa
anoyensis, see M.formosa
ascensionis, see M.glassii subsp. ascensionis
asterias, see Coryphantha ottonis
atroflorens, see M. mystax
aureiceps, see M. rhodantha subsp. aureiceps
aureilanata, 74, 406

a/bo, see M. aureilanta
aureispina, seeM. rekoi subsp. aureispina
aureoviridis, see M. crinita
auriareolis, see M. parkinsonii
auricantha, see M. standleyi
auricoma, see M. spinosissima
aurihamata, see M. crinita
aurisaeta, see M.picta
auritricha, see M. standleyi
avila-camachoi, see M.perbella
backebergiana, 406-407

subsp. backebergiana
subsp. ernestii, 406

balsasoides, see M. beneckei
bambusiphila, see M. xaltianguensis subsp.

bambusiphila
barbata, 20, 407
barkeri, see M. beneckei
baumii, 407

baxteriana, see M. petrophila subsp. baxteri-
ana

beiselii, see M. karwinskiana subsp. beiselii
bella, see M. nunezii subsp. bella
bellacantha, see M. canelensis
bellisiana, see M. sonorensis
beneckei, 407-408
berkiana, see M. mercadensis
bernalensis, see M. compressa
blossfeldiana, 408
bocasana, 70, 408

subsp. bocasana
subsp. eschauzieri, 409

bocensis, 409
boelderliana, 409
bombycina, 409

perezdelarosae, see M. perezdelarosae
bonavitii, see M. rhodantha
boolii, 409-410
borwigii, see Coryphantha salinensis
brachytrichion, 20, 22, 410
brandegeei,410

subsp. brandegeei
subsp. gabbii
subsp. glareosa
subsp. lewisiana

brauneana, see M. klissingiana
bravoae, seeM. hahniana subsp. bravoae
brevicrinita, see M. crmz'fa
bucareliensis, see M. magnimamma
buchenaui, seeM. crucigera
bullardiana, seeM. hutchisoniana
bumamma, see Coryphantha elephantidens
bussleri, see Coryphantha ottonis
buxbaumiana, seeM. densispina
cadereytana, see M. crzwzta
cadereytensis, see M.perbella
caerulea, seeM. chionocephala
calacantha, seeM. rhodantha
calleana, see M. crinita
camptotricha, see M. decipiens subsp.

Candida, see Mammilloydia Candida
canelensis, 410
copensz'5,410
carmenae,410-411
carnea,411
carretii,411
casoi, see M. mystax
celsiana, see M. muehlenpfordtii
centralifera, see M. compressa subsp. central-

ifera
centraliplumosa, see M. spinosissima
centricirrha, see M. magnimamma
cerralboa, 411
chavezei, see M. barbata
chica, see M. stella-de-tacubaya
chiapensis, see M. columbiana
chionocephala, 411

chlorantha, see Escobaria deserti
clava, see Coryphantha octacantha
clavata, see Coryphantha clavata
daviformis, see M. duoformis
coahuilensis, 411-412

subsp. albiarmata
subsp. coahuilensis

subg. Cochemiea, see Cochemiea
collina, see M. haageana
collinsii, see M. karwinskiana subsp. collinsii
colonensis, see M. beneckei
columbiana, 20,412

subsp. columbiana, 412
subsp. yucatanensis

compacta, see Coryphantha compacta
compacticaulis, see M. matudae
compressa, 20,412

subsp. centralifera
subsp. compressa, 412

confusa, see M. karwinskiana
conimamma, see Coryphantha sulcolanata
conoidea, see Neolloydia conoidea
conopea, see M. compressa
conspicua, see M. haageana subsp. conspicua
cornifera, see Coryphantha cornifera
cornuta, see Coryphantha cornuta
subg. Coryphantha, see Coryphantha
cowperae, see M. moelleriana
craigii, see M. sonorensis
crassa, see M. wagneriana
crassimammillis, see M. winterae
crassior, see M. spinosissima
criniformis, see M. crinita
crinita, 34,35,412-413

leucantha, see M. crirnita
scheinvariana, seeM. crinita
wildii, see M. glochidiata
zeilmanniana, seeM. zeilmanniana

crispiseta, see M. mystax
crucigera, 413-414

subsp. crucigera, 413
grandinosa, see M. crucigera
subsp. tlalocii

dasyacantha Engelmann, see Escobaria da-
syacantha

dasyacantha (D. R. Hunt) Reppenhagen, see
M. sui subsp. dasyacantha

dawsonii, see M. brandegeei
dealbata, see M. haageana
decipiens, 414

subsp. albescens
subsp. camptotricha, 414
subsp. decipiens

deherdtiana, 414
subsp. deherdtiana
subsp. dodsonii

delaetiana, see Coryphantha delaetiana
densispina, 414
denudata, see M. lasiacantha
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deserti, see Escobaria deserti
difficilis, see Coryphantha d i f f i c i l i s
diguetii, see M. senilis
dioica, 33, 415

angelensis, see M. angelensis
estebanensis, see M. estebanensis

disciformis, see Strombocactus disciformis
discolor, 415

subsp. discolor
subsp. esperanzaensis

dixanthocentron, 415
dodsonii, seeM. deherdtiana subsp. dodsonii
donatii, see M. haageana
dwegeana Hildmann ex Reppenhagen, see

M. microhelia
dwegeana (K. Schumann) Borg, seeM. r/zo-

dumetorum, seeM. schiedeana subsp.
toram

duoformis, 415
durangensis, see Coryphantha durangensis
durangicola, see M. grusonii
durispina, see M. polythele
duwei, see M. crinita
dyckiana, see M. haageana
ebenacantha, see M. karwinskiana
echinaria, see M. elongata subsp. echinaria
echinoidea, see Coryphantha echinoidea
echinus, see Coryphantha echinus
egregia, see M. lasiacantha subsp. egregia
eichlamii, seeM. voburnensis subsp. eichlamii
ekmanii, 415-416
elegans, seeM.geminispina?

schmollii, seeM. haageana subsp. schmollii
elephantidens, see Coryphantha elephantidens
elongata, 416

subsp. echinaria
subsp. elongata, 416

emskoetteriana, see Escobaria emskoetteriana
erecta, see Coryphantha erecta
erectacantha, see M. wiesingeri
erectohamata, see M. cnnz'ta

ernestii, see M. backebergiana subsp. ernestii
erythra, see M. mystax
erythrocalyx, see M. duoformis
erythrosperma,416
eschauzieri, see M. bocasana subsp. eschau-

zieri
esperanzaensis, see M. discolor subsp. esper-

esseriana, see M. compressa
estanzuelensis, see Mammilloydia Candida
estebanensis, 416
evermanniana, 417
exsudans, see Coryphantha ottonis
fasciculata, seeEchinocereusfasciculatus; see

also M. thornberi
felicis, see M. voburnensis

felipensis, see M. crinita
fera-rubra, seeM. rhodantha subsp.fera-rubra
fissurata, see Ariocarpusfissuratus
fittkaui,417

limonensis, see M. limonensis
mathildae, see M. mathildae

flavescens, see M. nivosa?.
flavicentra, 417
flavihamata, see M. mercadensis
floresii, see M. standleyi
formosa,417-4l8

chionocephala, see M. chionocephala
subsp. formosa
subsp. microthele, 417
subsp. pseudocrucigera

fraileana,418
freudenbergeri, seeM. winterae
fuauxiana, see M. albilanata
furfuracea, see Ariocarpus retusus
fuscohamata, see M.jaliscana
gabbii, see M. brandegeei subsp. gabbii
garessii, see M. barbata
gasseriana,418; see also M. stella-de-tacu-

baya
gasterantha, see M. spinosissima
gatesii, see M. petrophila
gaumeri, see M. heyderi subsp. gaumeri
geminispina,418

subsp. geminispina, 418
subsp. leucocentra

gigantea, 418
gilensis, see M. crinita
giselae, see M. schiedeana subsp. giselae
glandiispina, see Coryphantha compacta
glareosa, see M. brandegeei subsp. glareosa
glassii, 418-419

subsp. ascensionis
subsp. glassii

glochidiata,4l9
glomerata, see M.pwlifera
goldii, see M. saboae subsp. go/Wzz

rectispina, see M. dioica
gracilis, see M. vetula subsp. gracilis
grahamii, 60, 6 1 , 4 1 9
greggii, see Epithelantha micromeris subsp.

grusonii, 420
gueldemanniana, see M. sheldonii
guelzowiana, 420
guerkeana, see Coryphantha guerkeana
guerreronis, 420
guiengolensis, see M. beneckei
guillauminiana, 420
guirocobensis, see M. sheldonii
gummifera, see M. heyderi subsp. gummifera
haageana, 420-421

subsp. acultzingensis
subsp. conspicua

subsp. elegans
subsp. haageana
subsp. san-angelensis
subsp. schmollii

haasii, see M. spinossimum
haehneliana, see M. bocasana
hahniana,26,42l

subsp. bravoae
subsp. hahniana
subsp. mendeliana
subsp. woodsii, 421
subsp. halbingeri

halbingeri,42l
halei, see Cochemiea halei
hamata, see M. duoformis?
hamiltonhoytea, see M. gigantea
hastifera, see M. gigantea
haudeana, see M. saboae subsp. haudeana
heidiae, 422
hemisphaerica, seeM. heyderi subsp. hemis-

phaerica
hennisii, see M. columbiana
hernandezii, 422
herrerae, 422

albiflora, see M. albiflora
hertrichiana, 422
heyderi, 60,63,422-423

coahuilensis, see M. coahuilensis
subsp. gaumeri
subsp. gummifera, 422
subsp. hemisphaerica
subsp. heyderi
subsp. macdougalii
subsp. meiacantha

hidalgensis, see M. polythele
hirsuta, see M. bocasana
hoffmanniana, see M. polythele
horripila, see Turbinicarpus horripilus
huajuapensis, see M. mystax
hubertmulleri, seeM. nunezii
huiguerensis, see M. petterssonii
huitzilopochtli, 423

subsp. huitzilopochtli
subsp. niduliformis

humboldtii, 423
hutchisoniana, 423-424

subsp. hutchisoniana
subsp. louisae, 424

ignota, see M. albilanata
igualensis, see M. albilanata
inaiae, see M. sheldonii
infernillensis, see M.perbella
ingens, see M. polythele
insularis, 424
isotensis, see M. backebergiana
jaliscana, 424

zacatecasensis, see M.jaliscana
johnstonii, 424-425
jozef-bergeri, see M. karwinskiana
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karwinskiana, 425

subsp. beiselii
subsp. collinsii
subsp. karwinskiana
subsp. nejapensis

kelleriana, see M.polythele
kewensis, see M. polythele
kleiniorum, see M.jaliscana
klissingiana, 425
knebeliana, see M. bocasana
kraehenbuehlii, 425
krasuckae, see M. refcoz
kuentziana, seeM. vetula
kunthii, seeM. haageana
kunzeana, see M. bocasana
lanata, see M. supertexta
"laneusumma,"see M. standleyi
lanigera, see M. albilanata
lanisumma, see M. standleyi
lasiacantha, 426

denudata, see M. lasiacantha
subsp. egregia
subsp. hyalina
subsp. lasiacantha, 426
magallanii, seeM. magallanii

laui, 426
subsp. dasyacantha
subsp. laui, 426
subsp. subducta

lengdobleriana, see M. lasiacantha
lenta, 426-427
leona, see M. pottsii
leptacantha, seeM. refcoz subsp. leptacantha
leucantha, see M. crinita
leucocentra, see M. geminispina subsp. leuco-

lewisiana, see M. brandegeei subsp. lewisiana
limonensis, 427
linaresensis, see M. melanocentra subsp. lina-

lindsayi, 427

longicoma, see M. bocasana
longiflora, 427

subsp. longiflora
subsp. stampferi

longimamma, 24, 25, 428
uberiformis, seeM. longimamma

louisae, seeM. hutchisoniana subsp. louisae
luthieniae, seeM. barbata
luethyi, 428
macdougalii, see M. heyderi subsp. macdou-

galii
macracantha, seeM. magnimamma
macromeris, see Coryphantha macromeris
macrothele, see Coryphantha octacantha
maelenii, see Thelocactus leucacanthus
magallanii, 428

magneticola, see M.
magnifica, 428
magnimamma, 428-429
mainiae, 429
mammillaris, 429
marcosii, 429-430
maritima, see Cochemiea maritima
marksiana, 430
marnieriana, see M. sheldonii
marshalliana, see M. petrophila
martinezii, see M. supertexta
mathildae, 430
matudae, 430

serpentiformis, see M. matudae
mayensis, see M. standleyi
mazatlanensis, 430-43 1

subsp. mazatlanensis, 43 1
subsp. patonii

meiacantha, seeM. heyderi subsp. meiacantha
meissneri, see M. haageana
melaleuca, 431

subsp. linaresensis
subsp. melanocentra, 431
subsp. rubrograndis

melilotiae, see M. barbata
mendeliana, seeM. hahniana subsp. mende-

liana
mercadensis, 431-432
meridiorosei, see M. wrightii
meyranii, 432
microcarpa, see M.grahamii

grahamii, see M.grahamii
microhelia, 432
microheliopsis, see M. microhelia
micromeris, see Epithelantha micromeris

greggii, see Epithelantha micromeris
subsp. greggii

unguispina, see Epithelantha micromeris
subsp. unguispina

microthele, see M.formosa subsp. microthele
miegiana, 432-433
mieheana, 433
milleri, see M. grahamii
missouriensis, seeEscobaria missouriensis
mitlensis, seeM. refcoz
mixtecensis, seeM. mystax
moeller-valdeziana, seeM. crinita
moelleriana, 433
mollendorffiana, see M. rhodantha subsp.

mollendorffiana
mollihamata, seeM. crim'ta
monancistracantha, see M. crinita
montensis, see M. standleyi
monticola, see M. albilanata
morganiana, 433
morricalii, see M. barbata
movensis, see M. sonorensis
muehlenpfordtii, 433

multiceps, see M. prolifera
multidigitata, 433
multiformis, see M. erythrosperma
multiseta, see M. karwinskiana
mundtii, see M. wiesingeri
mystax, 433-434
nagliana, see M. karwinskiana
nana, see M. crinita

duwei, see M. crinita
napina, 434
nazasensis, see M. mercadensis
nejapensis, see M. karwinskiana subsp. neja-

pensis
nelsonii, see M. beneckei
neobertrandiana, see M. lasiacantha
neocrucigera, see M. parkinsonii
neomystax, see M. karwinskiana
neopalmeri, 434
neophaeacantha, see M.polythele
neopotosina, see M. muehlenpfordtii
neoschwarzeana, see M. bocensis
nickelsiae, see Coryphantha nickelsiae
nivosa, 434
notesteinii, see Escobaria missouriensis
noureddineana, see M. albilanata
nunezii, 434-435

subsp. foe//a
subsp. nunezii

obconella, see M.polythele subsp. obconella
obscura, see M. petterssonii
occidentalis, see M. mazatlanensis
ochoterenae, see M. discolor
ocotillensis, see M. gigantea
octacantha, see Coryphantha octacantha
oliviae, see M. grahamii
orcuttii, 435
oroestera, see M. barbata
ortizrubiana, see Mammilloydia Candida
oteroi, 435
ottonis, see Coryphantha ottonis
pachycylindrica, see M. grusonii
pachyrhiza, see M. discolor
pacifica, see M. petrophila
painteri, see M. crinita
papasquiarensis, see M. grusonii
papyracantha, see Sclerocactus papyracathus
parensis, see M. rhodantha
parkinsonii, 435
parrasensis, see M. heyderi
patonii, see M. mazatlanensis subsp. patonii
pectinata, see Coryphantha echinus
pectinifera, 64,435
peninsularis, 435-436
pennispinosa, 436

nazasensis, see M. mercadensis
perbella, 436
perezdelarosae, 436
petrophila, 436-437

subsp. artV/a
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subsp. baxteriana
subsp. petrophila

petterssonii, 437
phantasma, see M. orcuttii
phitauiana, 437
picta, 437

subsp. picta
subsp. viereckii

pilcayensis, seeM. spinosissima subsp. pilca-
yensis

pilensis, see M. petterssonii
pilispina, 437-438
pitcayensis, see M. spinossima
plumosa, 438
polyedra, 438
polythele, 25,438

subsp. durispina
subsp. obconella
subsp. polythele, 438

pondii, see Cochemiea pondii
maritima, see Cochemiea maritima
setispina, see Cochemiea setispina

poselgeri, see Cochemiea poselgeri
posseltiana, see M. mercadensis
potosiana, see Coryphantha potosiana
pottsii, 438,439
praelii, see M. karwinskiana
priessnitzii, see M magnimamma
pringlei, seeM. rhodantha subsp. pringlei
prismatica, see Ariocarpus retusus
prolifera, 34,439

subsp. arachnoidea
subsp. haitiensis, 439
subsp. prolifera
subsp. texana
zublerae, see M. zublerae

pseudocrucigera, see M.formosa subsp. pseu-
docrucigera

pseudopectinata, see Turbinicarpus
pseudopectinatus

pseudorekoi, seeM. refcoz
pseudoscrippsiana, see M. scrippsiana
pseudosimplex, seeM. mammillaris
puberula, see M. crinita
pubispina, seeM. crinita
pullihamata, see M. rekoi
pusilla

haitiensis, seeM.prolifera subsp. haitiensis
texana, see M. prolifera subsp. texana

pycnacantha, see Coryphanthapycnacantha
pygmaea, seeM. crinita
queretarica, see M. perbella
radiaissima, seeM. baumii
radians, see Coryphantha radians
radiosa, see Escobaria vivipara
rayonensis, see M. pilispina
rectispina, see M. dioica
recurvata, see Coryphantha recurvata
recurvispina, see Coryphantha elephantidens

rekoi, 439-440
subsp. aureispina
subsp. leptacantha, 440
subsp. rekoi

rekoiana, see M. rekcoz
reppenhagenii, see M. albilanata subsp. rep-

penhagenii
rettigiana, see M. mercadensis
retusa, see Coryphantha retusa
rhodantha, 440

subsp. aureiceps
droegeana, see M. rhodantha
subsp. fera-rubra
subsp. mccartenii, 440
subsp. mollendorffiana
subsp. pringlei
subsp. rhodantha

rioverdensis, see M. magnimamma
ritteriana, see M. chionocephala
robustispina, see Coryphantha robustispina
rosensis, see M. parkinsonii
roseoalba, 440-441
rossiana, seeM. duoformis?
rubida, see M. bocensis
rubrograndis, see M. melanocentra subsp.

rubrograndis
ruestii, see M. columbiana
saboae,441

subsp. goldii
subsp. haudeana
subsp. saboae

saffordii, see M. carretii
saint-pieana, see M.gigantea
salm-dyckiana, see Coryphantha delaetiana
san-angelensis, seeM. haageana subsp. san-

sanchez-mejoradae, 441
sanjuanensis, see M. rekoi
sanluisensis, see M. pilispina
santaclarensis, see M. barbata
sartorii,441
saxicola, see M. magnimamma
scheeri, see Coryphantha robustispina subsp.

scheinvariana, seeM. crinita
schelhasii, see M. crinita
schiedeana,44l

subsp. dumetorum
subsp. giselae
subsp. schiedeana

schieliana, see M. picta
schmollii, see M. discolor
schumannii, 442
schwartzii, see M. coahuilensis
schwarzii, 442
scrippsiana, 442
sempervivi, 442
senilis, 63, 443

diguetii, see M. senilis

setispina, see Cochemiea setispina
sheldonii, 443
shurliana, see M. blossfeldiana
silvatica, seeM. nunezii
similis, see Escobaria missouriensis

caespitosa, see Escobaria missouriensis
simplex, seeM. mammillaris
simpsonii, see Pediocactus simpsonii
sinistrohamata, see M. mercadensis
slevinii, see M. albicans
soehlemannii, see M. columbiana
solisii, see M. nunezii
solisioides, 443
sonorensis, 443-444
sphacelata, 444

subsp. sphacelata, 444
subsp. viperina

sphaerica, 444
spinosissima, 444-445

subsp.pilcayensis, 445
subsp. spinosissima
subsp. tepoxtlana

stampferi, see M. longiflora subsp. stampferi
standleyi, 445
stella-de-tacubaya, 445-446
strobilina, see M. karwinskiana
subducta, see M. laui subsp. subducta
subdurispina, see M. polythele
subtilis, see M. pilispina
sulcata, see Coryphantha sulcata
sulcolanata, see Coryphantha sulcolanata
supertexta, 446
supraflumen, seeM. nunezii
surculosa, 446
swinglei, see M. sheldonii
tayloriorum, 446
tegelbergiana, see M. albilanata subsp.

tenampensis, see M. sartorii
tepexicensis, 446
tesopacensis, see M. sonorensis

papasquiarensis, see M. grusonii
tetracantha, see M. polythele
tezontle, see M. crinita
tetrancistra, 446-447
theresae, 447

subsp. thornberi
subsp. yaquensis, 447

tinuvieliae, see M. sonorensis
tlalocii, see M. crucigera subsp. tlalodi
tobuschii, see Sclerocactus brevihamatus

subsp. tobuschii
tolimensis, see M. compressa
tonalensis, 447
tropica, see M. karwinskiana
tuberculosa, see Escobaria tuberculosa
uberiformis, see M. longimamma
uncinata, 25, 447-448
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unihamata, see M. weingartiana
vagaspina, see M. magnimamma
valdeziana, see Turbinicarpus valdezianus
valida, see Coryphantha poselgeriana
vallensis, seeM. magnimamma
variabilis, see M. crinita
varieaculeata, 448
vaupelii, seeM. haageana
verhaertiana, see M. phitauiana?.
verticealba, see M. rhodantha
vetula, 448

subsp. gradlis
subsp. vetula

viereckii, seeM.picta subsp. viereckii
viescensis, see M. gasseriana
viperina, see M. sphacelata subsp. viperina
virginis, see M. spinosissima
viridiflora, see M. barbata
vivipara, see Escobaria vivipara

neomexicana, see Escobaria vivipara
radiosa, see Escobaria vivipara

voburnensis, 448
subsp. eichlamii
subsp. voburnensis

wagneriana, 448-449
weingartiana, 449
wiesingeri, 449

subsp. apamensis
subsp. wiesingeri

wikoxii, see M. wrightii subsp. wilcoxii
wildii, see M. glochidiata; see also M.crinita
winterae, 449

subsp. aramberri
subsp. winterae

wissmannii, see Escobaria missouriensis
woburnensis, see M. voburnensis
wohlschlageri, see M. lasiacantha
woodsii, see M. hahniana subsp. woodsii
wrightii, 449-450

subsp. wilcoxii
subsp. wrightii, 449

wuthenauiana, see M. nunezii
xaltianguensis, 450

subsp. bambusiphila
subsp. xaltianguensis

xanthina, see M. standleyi
xochipilli, seeM.polythele
yaquensis, seeM. thornberi subsp. yaquensis
yucatanensis, seeM. columbiana subsp. yu-

catanensis
zacatecasensis, see M.jaliscana
zahniana, see M. winterae
zeilmanniana, see M. crinita
zephyranthoides, 450
zeyeriana, see M. grusonii
zopilotensis, see M. guerreronis
zublerae, 450
zuccariniana, seeM. magnimamma

Mammilloydia, 450

ortizrubiana, see M. Candida
ortizrubiana, see M. Candida

Marenopuntia marenae, see Grusonia marenae
Marginatocereus marginatus, see Pachycereus

marginatus
Maritimocereus gradlis, see Cleistocactus sexto-

nianus
Marniera, see Epiphyllum

chrysocardium, see Selenicereus chrysocardium
macroptera, see Epiphyllum thomasianum

kimnachii, see Epiphyllum crenatum var.
kimnachii

Marshallocereus, see Stenocereus
aragonii, see Stenocereus aragonii
thurberi, see Stenocereus thurberi

littoralis, see Stenocereus thurberi subsp.
littoralis

Matacamz, 33, 451
aurantiaca, 45 1 -452

subsp. aurantiaca, 452
subsp. currundayensis

aureiflora, 452
blancii, seeM. haynei
breviflora, see M. haynei
calliantha, seeM. krahnii
calocephala, see M. haynei
calvescens, see M. aurantiaca
celendinensis, seeM. aureiflora
cereoides, see M. haynei
comacephala, 452
crinifera, see M. haynei
currundayensis, see M. aurantiaca subsp.

currundayensis
elongata, see M. haynei
formosa, 452
fruticosa, 453
hastifera, see M. aurantiaca
haynei, 453

subsp. haynei
subsp. herzogiana
subsp. hystrix
subsp. myriacantha

herzogiana, see M. haynei subsp. herzogiana
huagalensis, 453, 454
humboldtii, see Cleistocactus icosagonus
hystrix, see M. haynei subsp. hystrix
intertexta, 454, 455

celendinensis, see M. intertexta
krahnii, 454
madisoniorum, 454, 455

pujupatii, seeM.pujupatii
megalantha, see M. haynei
multicolor, see M. haynei
myriacantha, see M. haynei subsp. myria-

cantha
oreodoxa, 454
pallarensis, see M. aurantiaca

paucicostata, 454-455
po/ziz, 455
pujupatii, 455
purpureoalba, see M. haynei
ritteri, 455
supertexta, see M. haynei
tuberculata, 455,456
tuberculosa, see M. tuberculata
variabilis, see M. haynei
weberbaueri, 456
winteri, see M. haynei
yunganucensis, seeM. haynei

Mediocactus, see Selenicereus
coccineus, see Selenicereus setaceus
hahnianus, see Echinopsis hahniana
hassleri, see Selenicereus setaceus
lindmanii, see Selenicereus setaceus
megalanthus, see Selenicereus megalanthus
pomifer, see Hylocereus trigonus
setaceus, see Selenicereus setaceus

Mediolobivia, see Rebutia
atrovirens, see Rebutia pygmaea?
auranitida, see Rebutia einsteinii
aureiflora, see Rebutia aureiflora
brachyantha, see Rebutia steinmannii
conoidea, see Rebutia einsteinii
costata, see Rebutia steinmannii
elegans, see Rebutia aureiflora
euanthema, see Rebutia aureiflora
eucaliptana, see Rebutia steinmannii
haagei, see Rebutia pygmaea
haefneriana, see Rebutia pygmaea
hirsutissima, see Echinopsis tiegeliana
ithyacantha, see Rebutia fiebrigii
neopygmaea, see Rebutia einsteinii?
nigricans, see Rebutia nigricans
orurensis, see Rebutia pygmaea
pectinata, see Rebutia pygmaea
pygmaea, see Rebutia pygmaea
ritteri, see Rebutia ritteri
sarothroides, see Rebutia aureiflora
schmiedcheniana, see Rebutia einsteinii
steinmannii, see Rebutia steinmannii

Melocactus, 34,40,96,456,692
acispinosus, see M. bahiensis
actinacanthus, seeM. matanzanus
acunae, see M. harlowii

lagunaensis, see M. harlowii
xalbicephalus, 457
amethystinus, see M. bahiensis subsp.

amethystinus
ammotrophus, see M. bahiensis
amstutziae, see M. peruvianus
andinus, 457
antonii, see M. intortus
arcuatispinus, see M. zehntneri
axiniphorus, see M. concinnus
azulensis, see M. ernestii
azureus, 31,457
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subsp. azureus
subsp. ferreophilus, 457

bahiensis, 457-458
subsp. amethystinus
subsp. bahiensis, 458

barbarae, see M. macracanthos
bellavistensis, 458

subsp. bellavistensis, 458
subsp. onychacanthus

borhidii, see M. harlowii
bozsingianus, see M. macracanthos
brederooianus, see M. bahiensis
broadwayi, 458
caesius, see M. curvispinus subsp. caesius
canescens, see M. zehntneri
caroli-linnaei, 459
communis, see M. intortus
concinnus, 459

coronatus, see M. intortus?.
cremnophilus, see M. oreas subsp. cremno-

philus
curvicornis, see M. zehntneri
curvispinus, 459-460

subsp. caesius, 460
subsp. curvispinus
subsp. dawsonii

dawsonii, seeM. curvispinus subsp. dawsonii
deinacanthus, 460

longicarpus, see M. ernestii subsp. /o«gi-
azrpws

florscheutzianus, see M. ernestii
delessertianus, see M. curvispinus
depressus, see M. violaceus
diersianus, see M. levitestatus
douradaensis, see M. zehntneri
ellemeetii, see M. violaceus
ernestii, 460-461

subsp. ernestii, 461
subsp. longicarpus

erythracanthus, see M. ernestii
estevesii, 461
mze, see M. harlowii
ferreophilus, see M. azureus subsp. ferreo-

philus
florschuetzianus, seeM. ernestii
fortalezensis, seeM.peruvianus
giganteus, see M. zehntneri
glaucescens,461
glauxianus, seeM. bahiensis
grisoleoviridis, see M. bahiensis
guaricensis, see M. ttagyz
guatemalensis, see M. curvispinus
guitarii, see M. curvispinus
harlowii, 461
helvolilanatus, see M. zehntneri
hispaniolicus, see M. lemairei7.
holguinensis, see M. curvispinus
xhorridus,46l

huallancaensis, see M.peruvianus
humilis, see M. curvispinus
inclinatus, see M. macracanthus
inconcinnus, seeM. bahiensis

brederooianus, see M. bahiensis
interpositus, see M. ernestii
intortus, 461-462

antonii, see M. antonii
subsp. domingensis
subsp. intortus, 31, 462

jakusii, see M. curvispinus
jansenianus, seeM.peruvianus
krainzianus, see M. azureus
lanssensianus, 462
/awf, see M. macracanthos
lemairei, 462
lensselinkianus, see M. bahiensis
levitestatus, 462-463
lobelii, see M. curvispinus
loboguerreroi, see M. curvispinus
longicarpus, seeM. ernestii subsp. longicarpus
longispinus, see M. ernestii
macracanthos, 463
macrodiscus, see M. zehntneri
margaritaceus, see M. violaceus subsp. mar-

matanzanus, 463
maxonii, see M. curvispinus

sanctae-rosae, seeM. curvispinus
mazelianus, 463
melocactoides, see M. violaceus?.
montanus, see M. ernestii
mulequensis, see M. ernestii
nagyi, see M. harlowii
neomontanus, seeM. ernestii
neryi, 463
nitidus, see M. ernestii
oaxacensis, seeM. curvispinus
obtusipetalus, seeM. curvispinus?.
onychacanthus, see M. bellavistensis subsp.

onychacanthus
areas, 463-464

bahiensis, see M. bahiensis
subsp. cremnophilus
ernestii, see M. ernestii
longispinus, seeM. ernestii
subsp. orais
rubrisaetosus, see M. oreas

pachyacanthus, 464
subsp. pachyacanthus, 464
subsp. viridis

paucispinus, 464
pedernalensis, see M. intortus
perezassoi, 464-465
peruvianus, 465

amstutziae, see M.peruvianus
praerupticola, 465
pruinosus, see M. concinnus?.
radoczii, see M. harlowii

robustispinus, see M. concinnus
roraimensis, see M. smithii
rubrisaetosus, see M. oreas
rubrispinus, seeM. levitestatus
ruestii, seeM. curvispinus

cintalapensis, see M. curvispinus
maxonii, see M. curvispinus
oaxacensis, seeM. curvispinus
sanctae-rosae, seeM. curvispinus

Salvador, see M. curvispinus
salvadorensis, 465
saxicola, see M. zehntneri
schatzlii, 466
schulzianus, see M. nagyi
securituberculatus, see M. levitestatus
smithii, 466
trujilloensis, see M.peruvianus
uebelmannii, see M. levitestatus
unguispinus, see M.peruvianus
violaceus, 466-467

subsp. margaritaceus
natalensis, see M. violaceus
subsp. rftteri
subsp. violaceus, 466

warasii, see M. levitestatus
zehntneri, 467

canescens, see M. zehntneri
curvicornis, see M. zehntneri
robustispinus, see M. concinnus

Meyenia weberbaueri, see Weberbauerocereus
weberbaueri

Meyerocactus horizonthalonius, see Echinocac-
tus horizonthalonius

nicholii, see Echinocactus horizonthalonius
var. nicholii

Micranthocereus, 467
albicephalus, 467-468
aureispinus, see M. albicephalus
auriazureus, 468
densiflorus, see M.flaviflorus
dolichospermaticus, 468
estevesii, 468-469

grandiflorus, see M. estevesii
insigniflorus, seeM. estevesii

flaviflorus,468,469
densiflorus, see M.flaviflorus
ulianus, see M.flaviflorus

haematocarpus, see M.purpureus
lehmannianus, see M.purpureus
monteazulensis, see M. albicephalus
polyanthus, 468,469
purpureus, 468,469
ruficeps, see M. purpureus
streckeri, 469
ulianus, see M.flaviflorus
violaciflorus, 469-470

Micropuntia, see Grusonia
barkleyana, see Grusonia pulchella
brachyrhopalica, see Grusonia pulchella
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Micropuntia, continued
gracilicylindrica, see Grusonia pulchella
pulchella, see Grusonia pulchella
pygmaea, see Grusonia pulchella
spectatissima, see Grusonia pulchella
tuberculosirhopalica, see Grusonia pulchella
wiegandii, see Grusonia pulchella

Mi/a, 470
albisaetacens, see M. caespitosa
alboareolata, see M. caespitosa
breviseta, see M. caespitosa
caespitosa, 470

nealeana, see M. caespitosa
cereoides, see M. caespitosa
colorea, see M. caespitosa
densiseta, see M. caespitosa
fortalezensis, see M. caespitosa
kubeana, see M. caespitosa
lurnnensis, see M. caespitosa
neaeana, see M. caespitosa
pugionifera, see M. caespitosa
sublanata, see M. caespitosa

Miqueliopuntia miquelii, 470-471
Mirabella, see Cereus

albicaulis, see Cerews albicaulis
minensis, see Cerews mirabella

Mitrocereus, see Pachycereus
fulviceps, see Pachycereus fulviceps
militaris, see Pacyycereus militaris
ruficeps, see Neobuxbauma macrocephala

Monvillea, see Praecereus
adelmarii, see Cerews adelmarii
albicaulis, see Cereus albicaulis
alticostata, see Praecereus euchlorus
amazonica, see Praecereus euchlorus subsp.

anisitsii, see Cereus spegazzinii
apoloensis, see Praecereus apoloensis
ballaiviani, see Cereus ballaiviani
campensis, see Praecereus euchlorus
cavendishii, see Praecereus saxicola?
chacoana, see Praecereus saxicola
diffusa, see Praecereus euchlorus subsp. diffusa
ebenacantha, see Cereus spegazzinii
euchlora, see Praecereus euchlorus
haageana, see Cerews haageanus
insularis, see Cerews insularis
jaenensis, see Praecereus euchlorus subsp.

kroenleinii, see Cereus kroenleinii
lauterbachii, see Cerras lauterbachii
leucantha, see Praecereus euchlorus
lindenzweigiana, see Cereus spegazzinii
maritima, see Praecereus maritimus
minensis, see Cereus mirabella
parapetiensis, see Praecereus saxicola
phatnosperma, see Cereus phatnospermus
piedadensis, see Praecereus euchlorus
pugionifera, see Praecereus euchlorus

rhodoleucantha, see Praecereus saxicola
saddiana, see Cereus saddianus
saxicola, see Praecereus saxicola
smithiana, see Praecereus euchlorus subsp.

smithianus
spegazzinii, see Cereus spegazzinii

Morangaya pensilis, see Echinocereus pensilis
Morawetzia, see Oreocereus

doelziana, see Oreocereus doelzianus
sericata, see Oreocereus doelzianus
varicolor, see Oreocereus varicolor

xMyrtgerocactus lindsayi, 471 -472
Myrtillocactus, 472

chende, see Polaskia chende
chichipe, see Polaskia chichipe
chiotilla, see Escontria chiotilla
cochal, 473
eichlatnii, 473
geometrizans, 19,23,30,55,56,57,473-474
grandiareolatus, see M. geometrizans
pugionifer, see M. geometrizans
schenckii, 475

Navajoa, see Pediocactus
fickeisenii, see Pediocactus peeblesianus
peeblesianus, see Pediocactus peeblesianus

fickeisenii, see Pediocactus peeblesianus
Neoabbottia, see Leptocereus

grantiana, see Leptocereus grantianus
paniculata, see Leptocereuspaniculatus

humbertii, see Leptocereus grantianus
Neobesseya, see Escobaria

asperispina, see Escobaria missouriensis
subsp. asperispina

cubensis, see Escobaria cubensis
macdougallii, see Ortegocactus macdougallii
missouriensis, see Escobaria missouriensis
muehlbaueriana, see Escobaria emskotteriana
notesteinii, see Escobaria missouriensis
subg. Ortegocactus, see Ortegocactus
rosiflora, see Escobaria missouriensis
similis, see Escobaria missouriensis
wissmannii, see Escobaria missouriensis
zilziana, see Escobaria zilziana

Neobinghamia, see xHaagespostoa
climaxantha, see xHaagespostoa climaxantha
multiareolata, see xHaagespostoa albisetata
villigera, see xHaagespostoa albisetata

Neobuxbaumia, 476
euphorbioides, 476
laui 476-477
macrocephala, 477
mezcalaensis, 477
multiareolata, 477-478
nova, see N. mezcaelensis
polylopha, 478
sanchezmejoradae, see N. lawz
scoparia, 478-479
squamulosa, 479
tetefzo, 17,479

Neocardenasia herzogiana, see Neoraimondia
herzogiana

Neochilenia, see Eriosyce
aerocarpa, see Eriosyce aerocarpa
andreaeana, see Eriosyce andreaena
aricensis, see Eriosyce recondita
aspillagae, see Eriosyce aspillagae
atra, see Eriosyce odieri?
calderana, see Eriosyce taltalensis
carneoflora, see Eriosyce odieri
chilensis, see Eriosyce chilensis
chorosensis, see Eriosyce heinrichiana
confinis, see Eriosyce confinis
deherdtiana, see Eriosyce heinrichiana
dimorpha, see Eriosyce heinrichiana
duripulpa, see Eriosyce napina var. duripulpa
eriocephala, see Eriosyce taltalensis
eriosyzoides, see Eriosyce kunzei
esmeraldana, see Eriosyce esmeraldana
floccosa, see Eriosyce taltalensis vatfloccosa
fobeana, see Eriosyce taltalensis?
fusca, see Eriosyce taltalensis?
glabrescens, see Eriosyce odieri
glaucescens, see Eriosyce taltalensis
gracilis, see Eriosyce taltalensis
hankeana, see Eriosyce taltalensis?
huascensis, see Eriosyce crispa var. huascensis
imitans, see Eriosyce napina
intermedia, see Eriosyce taltalensis
iquiquensis, see Eriosyce recondita subsp.

iquiquensis
jussieui, see Eriosyce curvispina?
krausii, see Eriosyce krausii
kunzei, see Eriosyce kunzei
lembckei, see Eriosyce napina var. lembckei
malleolata, see Eriosyce krausii
mitis, see Eriosyce napina
monte-amargensis, see Eriosyce odieri var.

monte-amargensis
napina, see Eriosyce napina
neofusca, see Eriosyce taltalensis?
neoreichei, see Eriosyce napina
nigriscoparia, see Eriosyce crispa
occulta, see Eriosyce curvispina?
odieri, see Eriosyce odieri
odoriflora, see Eriosyce curvispina
paucicostata, see Eriosyce taltalensis subsp.

pilispina, see Eriosyce taltalensis subsp. pili-
spina

pseudoreichei, see Eriosyce odieri?.
pulchella, see Eriosyce taltalensis
pygmaea, see Eriosyce taltalensisvar. pygmaea
recondita, see Eriosyce recondita
reichei, see Eriosyce odieri
residua, see Eriosyce recondita
robusta, see Eriosyce curvispina var. robusta
rupicola, see Eriosyce taltalensis
scoparia, see Eriosyce taltalensis
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setosiflora, see Eriosyce heinrichiana var. se-
tosiflora

simulans, see Eriosyce heinrichiana subsp.
simulans

taltalensis, see Eriosyce taltalensis
totoralensis, see Eriosyce crispa var. totora-

lensis
transitensis, see Eriosyce kunzei var. transi-

tensis
trapichensis, see Eriosyce heinrichiana
wagenknechtii, see Eriosyce heinrichiana

Neodawsonia, see Cephalocereus
apicephalium, see Cephalocereus apicephalium
guiengolensis, see Cephalocereus apicephalium
nana, see Cephalocereus apicephalium
nizandensis, see Cephalocereus nizandensis
totolapensis, see Cephalocereus totolapensis

Neoevansia, see Peniocereus
diguetii, see Peniocereus striatus
lazaro-cardenasii, see Peniocereus lazaro-

cardenasii
striata, see Peniocereus striatus
zopilotensis, see Peniocereus zopilotensis

Neogomesia agavoides, see Ariocarpus agavoides
Neolloydia, 26,479

beguinii, see Turbinicarpus beguinii
ceratites, see N. conoidea
clavata, see Coryphantha clavata
cubensis, see Escobaria cubensis
conoidea, 480
durangensis, see Echinomastus unguispinus
erectocentra, see Echinomastus erectocentrus
gautii, see Echinomastus gautii
gielsdorfiana, see Turbinicarpusgielsdorfianus
grandiflora, see N, conoidea
hoferi, see Turbinicarpus hoferi
horripila, see Turbinicarpus horripilus
intertexta, see Echinomastus intertextus
johnsonii, see Echinomastus johnsonii
knuthiana, see Turbinicarpus knuthianus
krainziana, see Turbinicarpus pseudomacro-

chele subsp. krainzianus
laui, see Turbinicarpus laui
lophophoroides, see Turbinicarpus

lophophoroides
macdowellii, see Thelocactus macdowellii
mandragora, see Turbinicarpus mandragora
mariposensis, see Echinomastus mariposensis
matehualensis, 480-481
odorata, see Coryphantha odorata
orcuttii, see Escobaria orcuttii
pilispina, see Mammillaria pilispina
pseudomacrochele, see Turbinicarpus pseudo-

macrochele
pseudopectinata, see Turbinicarpus pseudo-

pectinatus
pulleineana, see Coryphantha pulleineana
roseana, see Acharagma roseana
saueri, see Turbinicarpus saueri

schmiedickeana, see Turbinicarpus schmie-
dickeanus

dickisoniae, see Turbinicarpus schmiedick-
eanus subsp. dickisoniae

klinkeriana, see Turbinicarpus schmiedick-
eanus subsp. klinkerianus

macrochele, see Turbinicarpus schmiedick-
eanus subsp. macrochele

smithii, see Thelocactus conothelos?
subterranea, see Turbinicarpus subterraneus

zaragosae, see Turbinicarpus zaragosae
texensis, see N, conoidea
unguispina, see Echinomastus unguispinus
valdeziana, see Turbinicarpus valdezianus
viereckii, see Turbinicarpus viereckii

major, see Turbinicarpus viereckii subsp.
major

warnockii, see Echinomastus warnockii
Neolobivia, see Echinopsis

echinata, see Echinopsis hertrichiana
hertrichiana, see Echinopsis hertrichiana
incaica, see Echinopsis hertrichiana
minuta, see Echinopsis hertrichiana
vilcabambae, see Echinopsis hertrichiana
winteriana, see Echinopsis backebergii

Neomammillaria, see Mammillaria
albicans, see Mammillaria albicans
armillata, see Mammillaria armillata
baxteriana, see Mammillaria petrophila

subsp. baxteriana
bombycina, see Mammillaria bombycina
bullardiana, see Mammillaria hutchinsoniana
capensis, see Mammillaria capensis
carnea, see Mammillaria carnea
cerralboa, see Mammillaria cerralboa
dawsonii, see Mammillaria brandegeei
densispina, see Mammillaria densispina
discolor, see Mammillaria discolor
eschauzieri, see Mammillaria bocasana

subsp. eschauzieri
evermanniana, see Mammillaria evermanni-

ana
fraileana, see Mammillaria fraileana
gaumeri, see Mammillaria heyderi subsp.

guerreronis, see Mammillaria guerreronis
hamiltonhoytea, see Mammillaria gigantea
hoffmanniana, see Mammillaria poly thele
hutchisoniana, see Mammillaria hutchisoni-

ana
jaliscana, see Mammillaria jaliscana
johnstonii, see Mammillaria johnstonii
lanata, see Mammillaria supertexta
lloydii, see Mammillaria lloydii
longicoma, see Mammillaria bocasana
longiflora, see Mammillaria longiflora
marshalliana, see Mammillaria petrophila
mendeliana, see Mammillaria hahniana

subsp. mendeliana

mercadensis, see Mammillaria mercadensis
milleri, see Mammillaria grahamii
multiformis, see Mammillaria erythrosperma
nelsonii, see Mammillaria beneckei
nunezii, see Mammillaria nunezii
occidentalis, see Mammillaria mazatlanensis
ochoterenae, see Mammillaria discolor
ortizrubiana, see Mammilloydia Candida
pacifica, see Mammillaria petrophila
patonii, see Mammillaria mazatlanensis

subsp. patonii
peninsularis, see Mammillaria peninsularis
phitauiana, see Mammillariaphitauiana
pygmaea, see Mammillaria crinita
rekoi, see Mammillaria rekoi
saffordii, see Mammillaria carretii
schmollii, see Mammillaria discolor
scrippsiana, see Mammillaria scrippsiana
sheldonii, see Mammillaria sheldonii
slevenii, see Mammillaria albicans
solisii, see Mammillaria nunezii
standleyi, see Mammillaria standleyi
swinglei, see Mammillaria sheldonii
tenampensis, see Mammillaria sartorii
viridiflora, see Mammillaria barbata
xanthina, see Mammillaria standleyi
yucatanensis, see Mammillaria columbiana

subsp. yucatanensis
Neoporteria, see Eriosyce

andreaeana, see Eriosyce andreaeana
aricensis, see Eriosyce recondita
armata, see Eriosyce curvispina var. armata
aspillagae, see Eriosyce aspillagae
atrispinosa, see Eriosyce villosa
atroviridis, see Eriosyce crispa var. atroviridis
backebergii, see Eriosyce strausiana
bicolor, see Eriosyce islayensis
bulbocalyx, see Eriosyce bulbocalyx
calderana, see Eriosyce taltalensis
carrizalensis, see Eriosyce crispa var. carriza-

lensis
castanea, see Eriosyce subgibbosa var. casta-

nea
castaneoides, see Eriosyce subgibbosa
cephalophora, see Eriosyce villosa
chilensis, see Eriosyce chilensis
choapensis, see Eriosyce curvispina var. choa-

pensis
chorosensis, see Eriosyce heinrichiana
clavata, see Eriosyce subgibbosa var. clavata
coimasensis, see Eriosyce senilis subsp. coi-

masensis
confinis, see Eriosyce confinis
crispa, see Eriosyce crispa
curvispina, see Eriosyce curvispina
deherdtiana, see Eriosyce heinrichiana
dimorpha, see Eriosyce heinrichiana
dubia, see Eriosyce bulbocalyx
echinus, see Eriosyce taltalensis var. echinus
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Neoporteria, continued
engleri, see Eriosyce engleri
eriocephala, see Eriosyce taltalensis
eriosyzoides, see Eriosyce kunzei
esmeraldana, see Eriosyce esmeraldana
floccosa, see Eriosyce taltalensis var.floccosa
fusca, see Eriosyce taltalensis?
garaventae, see Eriosyce garaventae
gerocephala, see Eriosyce senilis
hankeana, see Eriosyce taltalensis?
heinrichiana, see Eriosyce heinrichiana
heteracantha, see Eriosyce subgibbosa
horrida, see Eriosyce curvispina
huascensis, see Eriosyce crispa var. huascensis
intermedia, see Eriosyce taltalensis
iquiquensis, see Eriosyce recondita subsp.

iquiquensis
islayensis, see Eriosyce islayensis
jussieui, see Eriosyce curvispina?
kesselringiana, see Eriosyce curvispina?
krainziana, see Eriosyce islayensis
kunzei, see Eriosyce kunzei
laniceps, see Eriosyce villosa
limariensis, see Eriosyce limariensis
litoralis, see Eriosyce subgibbosa var. litoralis
marksiana, see Eriosyce marksiana
megliolii, see Eriosyce bulbocalyx
melanacantha, see Eriosyce villicumensis
microsperma, see Eriosyce subgibbosa
monte-amargensis, see Eriosyce odieri var.

monte-amargensis
multicolor, see Eriosyce senilis
napina, see Eriosyce napina
neohankeana, see Eriosyce taltalensis
nidus, see Eriosyce kunzei
nigricans, see Eriosyce limariensis?
nigrihorrida, see Eriosyce subgibbosa var. ni-

grihorrida
occulta, see Eriosyce curvispina?
odieri, see Eriosyce odieri
omasensis, see Eriosyce omasensis
paucicostata, see Eriosyce taltalensis subsp.

pilispina, see Eriosyce taltalensis subsp. pz'/z-
spz'na

polyraphis, see Eriosyce villosa
pulchella, see Eriosyce taltalensis
rapifera, see Eriosyce subgibbosa
recondita, see Eriosyce recondita
reichii, see Eriosyce odieri

aerocarpa, see Eriosyce aerocarpa
residua, see Eriosyce recondita
ritteri, see Eriosyce heinrichiana
robusta, see Eriosyce senilis
rupicola, see Eriosyce taltalensis
sanjuanensis, see Eriosyce strausiana
scoparia, see Eriosyce taltalensis
senilis, see Eriosyce senilis
setiflora, see Eriosyce strausiana

setosiflora, see Eriosyce heinrichiana var. se-
tosiflora

simulans, see Eriosyce heinrichiana subsp.
simulans

sociabilis, see Eriosyce sociabilis
strausiana, see Eriosyce strausiana
subaiana, see Eriosyce garaventae
subcylindrica, see Eriosyce subgibbosa
subgibbosa, see Eriosyce subgibbosa
taltalensis, see Eriosyce taltalensis
totoralensis, see Eriosyce crispa var. totora-

lensis
carrizalensis, see Eriosyce crispa var. earn-

transiens, see Eriosyce taltalensis
transitensis, see Eriosyce kunzei var. transitensis
tuberisulcata, see Eriosyce curvispina var. tu-

atroviridis, see Eriosyce crispa var. atrovi-
ridis

umadeave, see Eriosyce umadeave
vallenarensis, see Eriosyce subgibbosa var.

villicumensis, see Eriosyce villicumensis
villosa, see Eriosyce villosa
volliana, see Eriosyce strausiana
wagenknechtii, see Eriosyce subgibbosa var.

wagenknechtii
woutersiana, see Eriosyce taltalensis

Neoraimondia,481
arequipensis, 27, 30, 44, 49, 63-64, 70, 72,

481-482
subsp. arequipensis, 481
aticensis, see N. arequipensis
gigantea, see N. arequipensis
rhodantha, see N. arequipensis
riomajensis, see N, arequipensis
subsp. roseiflora

aticensis, see N. arequipensis
gigantea, see N. arequipensis

saniensis, see N. arequipensis
herzogiana, 482
macrostibas, see N. arequipensis

gigantea, see N. arequipensis
roseiflora, see N. arequipensis subsp. rosez-

flora
peruviana, see N. arequipensis
roseiflora, see N. arequipensis

Neowerdermannia, 482
chilensis, 483

subsp. chilensis, 483
subsp. peruviana

peruviana, see N, chilensis subsp. peruviana
vorwerkii, 58, 483

Nopalea, see Opuntia
auberi, see Opuntia auberi
cochenillifera, see Opuntia cochenillifera
dejecta, see Opuntia dejecta
escuintlensis, see Opuntia inaperta

gaumeri, see Opuntia inaperta
guatemalensis, see Opuntia guatemalensis
inaperta, see Opuntia inaperta
karwinskiana, see Opuntia karwinskiana
lutea, see Opuntia lutea
moniliformis, see Consolea moniliformis
nuda, see Opuntia nuda

Nopalxochia, see Disocactus
ackermannii, see Disocactus ackermannii

conzattianum, see Disocactus ackermannii
var. conzattianum

conzattianum, see Disocactus ackermannii
var. conzattianum

horichii, see Disocactus kimnachii
macdougallii, see Disocactus macdougallii
phyllanthoides, see Disocactus phyllanthoides

Normanbokea, see Turbinicarpus
pseudopectinata, see Turbinicarpus pseudo-

pectinatus
valdeziana, see Turbinicarpus valdezianus

Notocactus, see Parodia
acuatus, see Parodia erinacea
acutus, see Parodia ottonis
agnetae, see Parodia concinna subsp. agnetae
alacriportanus, see Parodia alacriportana
allisiphon, see Parodia allisiphon
ampliocostatus, see Parodia schumanniana
apricus, see Parodia concinna
arachnites, see Parodia werneri
arechavaletae, see Parodia ottonis

horstii, see Parodia ottonis subsp. horstii
arnostianus, see Parodia arnostiana
bertinii, see Austrocactus bertinii
blaauwianus, see Parodia concinna subsp.

enormis, see Parodia concinna
bommeljei, see Parodia tabularis subsp. bom-

brederooianus, see Parodia tabularis
brevihamatus, see Parodia alacriportana

subsp. brevihamata
buenekeri, see Parodia alacriportana subsp.

buiningii, see Parodia buiningii
caespitosus, see Parodia concinna
calvescens, see Parodia turbinata
campestrensis, see Parodia oxycostata
carambeiensis, see Parodia carambeiensis
catarinensis, see Parodia alacriportana

subsp. catarinensis
claviceps, see Parodia schumanniana subsp.

concinnioides, see Parodia concinna
concinnus, see Parodia concinna
corynodes, see Parodia sellowii
courantii, see Parodia sellowii
crassigibbus, see Parodia crassigibba
cristatoides, see Parodia mammulosa
curvispinus, see Parodia curvispina
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elachisanthus, see Parodia haselbergii
eremiticus, see Parodia concinna
erinaceus, see Parodia erinacea
erubescens, see Parodia erubescens
erythmcanthus, see Parodia mammulosa

subsp. erythmcantha
eugeniae, see Parodia mammulosa subsp. eu-

geniae
eurypleurus, see Parodia oxycostata
ferrugineus, see Parodia werdermanniana
floricomus, see Parodia mammulosa
fricii, see Parodia sellowii
fuscus, see Parodia fusca
gibberulus, see Parodia concinna
glaucinus, see Parodia oxycostata

gracilis, see Parodia oxycostata subsp. gra-
cilis

glomeratus, see Parodia rudibuenekeri subsp.
g/omerafa

gracilis, see Parodia oxycostata subsp. gracilis
graessneri, see Parodia haselbergii subsp.

multicostatus, see Parodia concinna
muricatus, see Parodia muricata
neoarechavaletae, see Parodia neoarechava-

letae
neobuenekeri, see Parodia scopa subsp. neo-

grandiensis, see Parodia ottonis
grossei, see Parodia schumanniana
gutierrezii, see Parodia mueller-melchersii

subsp. gutierrezii
harmonianus, see Parodia oxycostata
haselbergii, see Parodia haselbergii
herteri, see Parodia herteri
horstii, see Parodia horstii; see also £ neohorstii
hypocrateriformis, see Parodia mammulosa
ibicuiensis, see Parodia oxycostata
incomptus, see Parodia oxycostata
joadii, see Parodia concinna
laetivirens, see Parodia muricata
langsdorfii, see Parodia langsdorfii
leninghausii, see Parodia leninghausii
leprosorum, see Parodia langsdorfii
leucocarpus, see Parodia sellowii
linkii, see Parodia linkii
longispinus, see Parodia langsdorfii
macambarensis, see Parodia mammulosa
macracanthus, see Parodia sellowii
macrogonus, see Parodia sellowii
magnificus, see Parodia magnifica
maldonadensis, see Parodia neoarechavaletae
mammulosus, see Parodia mammulosa

brasiliensis, see Parodia mammulosa
subsp. brasiliensis

megalanthus, see Parodia mammulosa?.
megapotamicus, see Parodia linkii
memorialis, see Parodia werdermanniana?
meonacanthus, see Parodia meonacantha
miniatispinus, see Parodia oxycostata
minimus, see Parodia tenuicylindrica
minusculus, see Parodia nothominuscula
mueller-melchersii, see Parodia mueller-

melchersii
mueller-moelleri, see Parodia mammulosa

neohorstii, see Parodia neohorstii
nigrispinus, see Parodia nigrispina
olimarensis, see Parodia concinna
orthacanthus, see Parodia mammulosa?
ottonis, see Parodia ottonis

horstii, see Parodia ottonis subsp. horstii
villa-vehlensis, see Parodia carambeiensis

oxycostatus, see Parodia oxycostata
pampeanus, see Parodia mammulosa
pauciareolatus, see Parodia sellowii
paulus, see Parodia mammulosa
permutatus, see Parodia permutata
polyacanthus, see Parodia langsdorfii
firolifera, see Parodia langsdorfii
pseudoherteri, see Parodia herteri
pulvinatus, see Parodia langsdorfii
purpureus, see Parodia horstii
rauschii, see Parodia nothorauschii
rechensis, see Parodia rechensis
reichei, see Eriosyce odieri
ritterianus, see Parodia mammulosa
roseiflorus, see Parodia rutilans
roseolutens, see Parodia mammulosa
rubricostatus, see Parodia sellowii
rubriflorus, see Parodia herteri
rubrigemmatus, see Parodia concinna
rubropedatus, see Parodia curvispina
rudibuenekeri, see Parodia rudibuenekeri
ruoffii, see Parodia ottonis?
rutilans, see Parodia rutilans
schaeferianus, see Parodia turbinata
schlosseri, see Parodia erubescens
schumannianus, see Parodia schumanniana

nigrispinus, see Parodia nigrispina
scopa, see Parodia scopa

marchesii, see Parodia scopa subsp. mar-
chesii

securituberculatus, see Parodia oxycostata
miniatispinus, see Parodia oxycostata

sellowii, see Parodia sellowii
sessiliflorus, see Parodia sellowii
soldtianus, see Parodia scopa
spinibarbis, see Parodia nothorauschii
stegmannii, see Parodia sellowii
stockingeri, see Parodia stockingeri
submammulosus, see Parodia mammulosa

subsp. submammulosa
succineus, see Parodia scopa subsp. succinea
tabularis, see Parodia tabularis
tenuicylindricus, see Parodia tenuicylindrica
tenuispinus, see Parodia ottonis
tephracanthus, see Parodia sellowii
tetracanthus, see Parodia erinacea

turbinatus, see Parodia turbinata
uebelmannianus, see Parodia werneri

pleiocephalus, see Parodia werneri subsp.
pleiocephala

uruguayus, see Parodia ottonis
vanvlietii, see Parodia werdermanniana
veenianus, see Parodia rutilans subsp.

villa-velhensis, see Parodia carambeiensis
vorwerkianus, see Parodia sellowii
warasii, see Parodia warasii
werdermannianus, see Parodia werderman-

niana
winkleri, see Parodia mueller-melchersii

subsp. winkleri
Nyctocereus, see Peniocereus

castellanosii, see Peniocereus serpentinus
chontalensis, see Selenicereus chontalensis
guatemalensis, see Peniocereis hirschtianus
hirschtianus, see Peniocereis hirschtianus
neumannii, see Peniocereis hirschtianus
oaxacensis, see Peniocereus oaxacensis
serpentinus, see Peniocereus serpentinus

Obregonia denegrii, 25, 64, 484, 692
Oehmea, see Mammillaria

beneckei, see Mammillaria beneckei
nelsonii, see Mammillaria beneckei

Opuntia, 25, 36, 44, 56, 57, 59, 66-67, 96, 484
abjecta, see 0. triacantha
abysii, see Cylindropuntia abysii
acanthocarpa, see Cylindropuntia acantho-

carpa
coloradensis, see Cylindropuntia acantho-

carpa var. coloradensis
major, see Cylindropuntia acanthocarpa

var. major
thornberi, see Cylindropuntia acantho-

carpa var. thornberi
acaulis, 485
adculata, 27, 485-486
xaequatorialis, 486
floras, see 0. velutina
aggeria, see Grusonia aggeria
agglomerata, see Grusonia agglomerata
alamosensis, see Cylindropuntia thurberi
albiflora, see Austrocylindropuntia salmiana
albisetacens, see Tunilla albisetacens
alcahes, see Cylindropuntia alcahes
alcerrecensis, see Tunilla chilensis
alexanderi, see Tephrocactus alexanderi
alko-tuna,486
allairei, see 0. humifusa
ammophila, 486
amyclaea, 486
anacantha, 486

var. anacantha
var. kiska-loro
var. retrorsa, 486
var. utikilio
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anahuacensis, see 0. dillenii
andicola, see Tephrocactus articulatus
angustata, see 0. phaeacantha

comonduensis, see 0. tapona
anteojoensis, see Cylindropuntia anteojoensis
antillana, 486-487
aoracantha, see Tephrocactus aoracanthus
apurimacensis, 487
aquosa, see Pereskiopsis aquosa
arborescens, see Cylindropuntia imbricata
arbuscula, see Cylindropuntia arbuscula
arcei, 487
archiconoidea, see Maihueniopsis archiconoi-

dea
arechavaletae, see 0. monacantha
arenaria, see 0. polyacantha var. arenaria
argentina, see Brasiliopuntia brasiliensis
armata, 487
arrastradillo, see 0. stenopetala
articulata, see Tephrocactus articulatus
asplundii, see Cumulopuntia boliviana
assumptions, 487
atacamensis, see Maihueniopsis atacamensis
atrispina, 487
atrocapensis, see 0. dillenii
atroglobosa, see Maihueniopsis nigrispina
atropes, 487
atrovirens, 487
atroviridis, see Austrocylindropuntiafloccosa
auberi,487A88
aulacothele, see Tephrocactus weberi?
aurantiaca, 488
auraz, 488
aureispina, 488
australis, see Pterocactus australis
austrina, 489
azurea, 489
bahamana, see 0. stricta
bahiensis, see Brasiliopuntia brasiliensis
xbakeri,489
ballii, see 0. macrorhiza
barbata, see 0. polyacantha
barkleyana, see Grusonia pulchella
basilaris, 61, 489

var. basilaris, 488
var. brachydada
heilii, see 0. basilaris
humistrata, see 0. basilaris
var. longiareolata
ramosa, see 0. basilaris
var. treleasei
whitneyana, see 0. basilaris

bella, 489-490
bensonii, 490
bergeriana, see 0. elayior
bernardina, see Cylindropuntia californica
berteri, see Cumulopuntia sphaerica
bigelovii, see Cylindropuntia bigelovii

ciribe, see Cylindropuntia bigelovii var. ci-
ribe

hoffmannii, see Cylindropuntia xfosbergii
bisetosa, 490
bispinosa, see 0. anacantha
bo Wing/in, 490,491
boliviana, see Cumulopuntia boliviana
boliviensis, see Tunilla soehrensii
bonaerensis, see 0. paraguayensis
bonplandii, 490
borinquensis, 490
brachyacantha, see 0. sulfurea subsp. brachy-

acantha
brachyarthra, see O.fragilis
brachydada, see 0. basilaris var. brachydada
brachyrhopalica, see Grusonia pulchella
bradleyi, see Austrocylindropuntia cylindrica
bradtiana, see Grusonia bradtiana
brandegeei, see Pereskiopsis porteri
brasiliensis, see Brasiliopuntia brasiliensis
subg. Brasiliopuntia, see Brasiliopuntia
&ravoana,490,491
brevispina, see Cylindropuntia alcahes
brittonii, see Cylindropuntia leptocaulis
bruchii, see Tephrocactus alexanderi
brunneogemmia, see 0. monacantha subsp.

brunneogemmia
brunnescens, see 0. sulfurea
bulbispina, see Grusonia bulbispina
burrageana, see Cylindropuntia alcahes var.

burrageana
caespitosa Poeppig, see Maihuenia poeppigii
caespitosa Rafinesque, see 0. humifusa
calcicola, see 0. humifusa
californica Engelmann, see Cylindropuntia

acanthocarpa
californica (Torrey & A. Gray) Coville, see Cy-

lindropuntia californica
calmalliana, see Cylindropuntia calmalliana
camachoi, see Maihueniopsis camachoi
camanchica, see 0. phaeacantha
campestris, see Cumulopuntia sphaerica
candelabriformis, see 0. spinulifera
canina, see 0. anacantha
cantabrigiensis, see 0. engelmannii
canterae, 490
caracassana, 490
cardenche, see Cylindropuntia cardenche?
cardiosperma, 490-491
caribaea, see Cylindropuntia caribaea
catingicola, see Tacinga palma dora
cedergreniana, see Tunilla soehrensii
cedrosensis, see Cylindropuntia cedrosensis
cereiformis, see Grusonia bradtiana
chaffeyi,491
chakensis,49l
chapistle, see Pereskiopsis rotundifolia
charlestonensis, see 0. phaeacantha
chavena,49l

chichensis, see Cumulopuntia chichensis
chihuahuensis, 491
chilensis, see Maihueniopsis camachoi
chisosensis, 491 -492
chlorotica, 492

santa-rita, see 0. santa-rita
cholla, see Cylindropuntia cholla
chuquisacana, see Austrocylindropuntia

vestita
cineracea, see Cylindropuntia tesajo
ciribe, see Cylindropuntia bigelovii var. ciribe
davarioides, see Maihueniopsis davarioides
davata, see Grusonia clavata
davellina, see Cylindropuntia molesta var.

davellina
cochabambensis, 492
cochenillifera,6l, 64,70,492
cognata, 493
colorea, see Maihueniopsis colorea
colubrina, 493
xcolumbiana, 493
comonduensis, see 0. tapona
compressa, see O.ficus-indica
conjungens, 493
conoidea, see Maihueniopsis glomerata
corallicola, see Consolea corallicola
cordobensis, see O.ficus-indica
corotilla, see Cumulopuntia corotilla
corrugata, see Tunilla corrugata
covillei, see 0. Xvaseyi
crassa, 493
crassicylindrica, see Cumulopuntia crassi-

cylindrica
crassispina, see Maihueniopsis crassispina
cretochaeta, see 0. hyptiacantha
crispicrinita, see Austrocylindropuntiafloccosa
crystalenia, 493
xcubensis, 493
cwz/fl, see 0. engelmannii var. cuija
cumulicola, see 0. humifusa
curassavica, 493
xcurvospina, 493
cylindrarticulata, see Cumulopuntia dactylif-

era
cylindrica, see Austrocylindropuntia cylin-

drica
cylindrolanata, see Austrocylindropuntia

floccosa
subg. Cylindropuntia, see Cylindropuntia
cymochila, 494
dactylifera, see Cumulopuntia dactylifera
darrahiana, 494
darwinii, see Maihueniopsis darwinii
davisii, see Cylindropuntia davisii
deamii, 494
decumbens, 494
dejecta, 494
delaetiana, 494
delicata, see 0. macrorhiza
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densispina, see Grusonia schottii
depauperata, 494
depressa, 495
deserta, see Cylindropuntia xdeserta
diademata, see Tephrocactus articulatus
digitalis, see Austrocylindropuntia verschaf-

feltii
diguetii, see Pereskiopsis diguetii
dillei, see 0. engelmannii
dillenii,6l,65,495
dimorpha, see Cumulopuntia sphaerica
discata, see 0. engelmannii
discolor, 495
distans, see 0. quimilo
dobbieana, see 0. soederstromiana
domeykoensis, see Maihueniopsis domeyko-

ensis
domingensis, see 0. antillana
drummondii, see O.pusilla
dumetorum, see Grusonia dumetorum
durangensis, 496
eburnea, see Tumilla corrugata?
echinacea, see Cumulopuntia boliviana
echinocarpa, see Cylindropuntia echinocarpa

major, see Cylindropuntia acanthocarpa
var. mo/or

echios, 496
var. barringtonensis, 16
var. echios
var. gigantea, 496
var. inermis
prolifera, see 0. echios
var. zacana

eichlamii, 496
ekmanii, 496
elata, 496-497
elatior, 497
elizondoana, 497
ellisiana, 497
emoryi, see Grusonia emoryi
engelmannii, 60,61,67,497-498

var. cuija
discata, see 0. engelmannii
var. engelmannii, 497
var.flavispina
var. flexospina
var. lindheimeri
var. linguiformis, 20,21
wootonii, see 0. xwootonii

erectodada, see Tunilla erectodada
erinacea, see 0. polyacantha var. erinacea
estevesii, see Tacinga saxatilis subsp. estevesii
exaltata, see Austrocylindropuntia subulata
excelsa, 498
extensa, see 0. aurantiaca
falcata, see Consoleafakata
feroacantha, 498
ferocior, see Cumulopuntia chichensis
ferox, see Consolea moniliformis

ficus-indica, 51-54,62,67,69,71,72,95,
498-499

flexospina, see 0. engelmannii var. flexospina
floccosa, see Austrocylindropuntia floccosa
fosbergii, see Cylindropuntia xfosbergii
/ra£t7/s,39,61-62,70,499

brachyantha, see O.fragilis
parviconspicua, see O.fragilis

frigida, see Cumulopuntia frigida
frutescens, see Cylindropuntia leptocaulis
fulgida, see Cylindropuntia fulgida

mamillata, see Cylindropuntia fulgida var.
mamillata

fuliginosa, 499
fulvicoma, see Cumulopuntia fulvicoma
fuscoatra, see 0. humifusa
galapageia, 40,499-500

echios, see 0. echios
var. galapageia, 39,499
var. macrocarpa
myriacantha, see 0. galapageia?.
var.profusa
zacana, see 0. echios var. zacana

galerasensis, see Cumulopuntia galerasensis
ganderi, see Cylindropuntia ganderi
geometrica, see Tephrocactus geometricus
glaucescens, see 0. stenopeta?
glomerata, see Maihueniopsis glomerata; see

also Tephrocactus articulatus
gosseliniana, 500

santa-rita, see 0. santa-rita
gracilicylindrica, see Grusoniapulchella
grahamii, see Grusonia grahamii
grandis, see 0. stenopeta?
grosseana, see 0. anacantha
guanicana, see Consolea rubescens
guatemalensis, 500
guatinensis, see Cumulopuntia tortispins
guerrana, see 0. robusta
guilanchi, 500
haematacantha, see Austrocylindropuntia

verschaffeltii
haitiensis, see Consolea moniliformis
halophila, see Tephrocactus alexanderi
hamiltonii, see Grusonia californica
heacockae, see 0. polyacantha
heliabravoana, see 0. spinulifera
heliae, see O.puberula
helleri, 500-501
herfeldtii, see 0. rufida
hernandezii, see 0. tomentosa
heteromorpha, see Austrocylindropuntia ves-

tita
hickenii, see Maihueniopsis darwinii
hirschii, see Austrocylindropuntia hirschii
hitchcockii,501
hoffmannii, see O.pubescens
hondurensis,501
hossei, see Tephrocactus aoracanthus

howeyi,501

humahuacana, see Austrocylindropuntia
shaferi

humifusa, 52,62,65,501-502
ramor, see 0. humifusa

humistrata, see 0. basilaris
hypogaea, see Maihueniopsis glomerata
hypsophila, see Austrocylindropuntia ver-

schaffeltii
hyptiacantha, 502
hystricina, see 0. polyacantha var. hystricina
ianthinantha, see Tunilla ianthinantha
icterica, see 0. tomentosa
ignescens, see Cumulopuntia ignescens
ignota, see Cumulopuntia corotilla
imbricata, see Cylindropuntia imbricata

argentea, see Cylindropuntia imbricata
var. argentea

impedata, see 0. humifusa
inaequilateralis, 502
inamoena, see Tacinga inamoena
inaperta, 502
infesta, 502
insularis, 502,503
invicta, see Grusonia invicta
ipatiana, see Austrocylindropuntia salmiana
italica, see 0. humifusa
jaliscana, 502
jamaicensis, 502-503
joconostle, 503
juniperina, see 0. polyacantha
karwinskiana, 503
kelvinensis, see Cylindropuntia xkelvinensis
keyensis, see 0. szrz'cta
kiska-loro, see 0. anacantha var. kiska-loro
kleiniae, see Cylindropuntia kleiniae
kuehnrichiana, see Cumulopuntia sphaerica
kunzei, see Grusonia kunzei
laevis, 504
lagopus, see Austrocylindropuntia lagopus
lagunae, 504
larreyi, 504
lasiacantha, 504-505
lata, see 0. ammophila
leoncito, see Maihueniopsis glomerata
leptarthra, see O.pubescens
leptocaulis, see Cylindropuntia leptocaulis
leucophaea, see Cumulopuntia sphaerica
leucotricha, 504,505
/i/ae, 504,505
limitata, 505
lindheimeri, see 0. engelmannii var. lindhei-

meri
chisosensis, see 0. chisosensis

lindsayi, see Cylindropuntia lindsayi
linguiformis, see 0. engelmannii var. lingui-

formis

h u a j u a p e n s i s ,  5 0 1
h u a i p a e n s i s ,  s e e  C y l i n d r o p u n t i a  w h i p p l e i
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littoralis, 505
Uanos-de-huanta, see Maihueniopsis grandi-

flora
lloydii, see Cylindropuntia imbricata
longiareolata, see 0. basilarisvar. longiareolata
longispina, see Tunilla corrugata?
lubrica, see 0. rufida
xlucayana, 505
lutea, 505
macateei, see O.pusilla
macbridei, see 0. quitensis
macdougaliana, see 0. tomentosa
mackensenii, see 0. cymochila
macracantha, see Consolea macracantha
macrarthra, see 0. stricta
macrocalyx, see 0. microdasys
macrocentra, 506

aureispina, see 0. aureispina
var. macrocentra, 506
martiniana, see 0. martiniana
var. minor

macrorhiza, 62,506-507
var. macrorhiza, 506
var.pottsii

magnifica, see O.stricta
maihuen, see Maihuenia poeppigii
malyana, see Austrocylindropuntia lagopus
mamillata, see Cylindropuntia fulgida var.

mamillata
mandragora, see Maihueniopsis minuta
marenae, see Grusonia marenae
marnieriana, see 0. stenopetala
martiniana, 20,24,507
matudae, see 0. hyptiacantha
maxima, see O.ficus-indica
maxoni, see O.puberula
media, see 0. polyacantha
megacantha, 67,68,507
megapotamica, 507
megarhiza, 507
megasperma, 507-508

var. megasperma
var. mesophytica
var. orientalis, 508

melanosperma, see 0. dillenii
mesacantha, see 0. humifusa

vaseyi, see 0. xvaseyi
metuenda, see Cylindropuntia caribaea
microcarpa, see 0. engelmannii
microdasys, 508
microdisca, see Tunilla corrugata?
mieckleyi, 508
militaris, see 0. triacantha
mittspaughii, see Consolea millspaughii
miniscula, see Tunilla miniscula
minuta, see Maihueniopsis minuta
miquelii, see Miqueliopuntia miquelii
mira, see Cumulopuntia sphaerica

missouriensis, see 0. polyacantha
rufispina, see 0. polyacantha
trichophora, see 0. polyacantha

mistiensis, see Cumulopuntia mistiensis
moelleri, see Grusonia moelleri
mojavensis, see O. phaeacantha
molesta, see Cylindropuntia molesta
molfinoi, see Maihueniopsis glomerata
molinensis, see Tephrocactus molinensis
monacantha, 508-509

subsp. brunneogemmia
subsp. monacantha

moniliformis, see Consolea moniliformis
montevideensis, 509
muelleriana, see Cumulopuntia sphaerica
multiareolata, see Tunilla soehrensii
multigeniculata, see Cylindropuntia xmulti-

geniculata
munzii, see Cylindropuntia munzii
myriacantha, see 0. galapageia?
nana, see O.pubescens
nashii, see Consolea nashii
nejapensis, 509
nelsonii, see 0. velutina
nemoralis, see 0. humifusa
neoarbuscula, see Cylindropuntia xneoar-

buscula
neoargentina, see Brasiliopunita brasiliensis
neochrysacantha, 509
neuquensis, see Maihueniopsis darwinii
nicholii, see 0. polyacantha var. nicholii
nigrispina, see Maihueniopsis nigrispina
nitens, see 0. dillenii
noodtiae, see Cumulopuntia dactylifera
nuda, 509
obliqua, see Tunilla soehrensii
oblongata, see O. tomentosa
xoccidentalis, 510
ochrocentra, see O. xcubensis
orbiculata, 510
oricola, 510
orurensis, see Tunilla orurensis
ovallei, see Maihueniopsis glomerata
ovata, see Maihueniopsis ovata
pachona,51O
pachypus, see Austrocylindropuntia pachypus
pailana,51O
pallida, see Cylindropuntia rosea
palmadora, see Tacinga palma dora

catingicola, see Tacinga palmadora
palmeri, see 0. chlorotica
pampeana,510
papyracantha, see Tephrocactus articulatus
paraguayensis, 510
parishii, see Grusonia parishii
parryi, see Cylindropuntia californica
parviclada,5l0-5ll
pascoensis, see O.pubescens
patagonica, see Maihuenia patagonica

pediophila, see Tephrocactus aoracanthus
penicilligera, 511
pennellii, 511
pentlandii, see Cumulopuntiapentlandii
pes-corvi, see O.pusilla
pestifer, see O.pubescens
phaeacantha, 62,65,511

camanchica, see O. phaeacantha
charlestonensis, see O. phaeacantha
chihuahuensis, see O. chihuahuensis
discata, see O. engelmannii
flavispina, see O. engelmanniiv&r.flavispina
laevis, see O. laevis
major, see O. phaeacantha
mojavensis, see 0. phaeacantha
nigricans, see 0. phaeacantha
spinosibacca, see 0. xspinosibacca
superbospina, see 0. phaeacantha
wootonii, see 0. xwootonii

phyllanthus, see Epiphyllum phyllanthus
picardae, see Consolea moniliformis
picardoi, see Tunilla erectoclada
pi l i fera,511,511
pinkavae, 512
pititache, see Pereskia lychniflora
pittieri,512
pituitosa,512
subg. Platopuntia, see Opuntia
platyacantha, see Maihueniopsis darwinii
subg. Platyopuntia, see Opuntia
plumbea, see 0. macrorhiza?
poeppigii, see Maihueniapoeppigii
pollardii, see O. austrina
polyacantha, 62,65,70,72,512-513

var. arenaria
var. erinacea, 513
var. hystricina
juniperina, see O. polyacantha
var. nicholii
var. polyacantha
rufispina, see O. polyacantha
schweriniana, see O. polyacantha
trichophora, see O. polyacantha

polycarpa, see O. austrina
porteri, see Pereskiopsis porteri
posnanskyana, see Austrocylindropuntia ver-

schaffeltii
pottsii, see O. macrorhiza var. pottsii
prasina,5l3
procumbens, see O. engelmannii?
prolifera, see Cylindropuntia prolifera
pseudorauppiana, see Cumulopuntia sphaerica
pseudo-udonis, see Austrocylindropuntia

floccosa
puberula,5l3
pubescens, 513-514
puelchana, see Cylindropuntia tunicata
pulchella, see Grusonia pulchella
pumila,514
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punta-caillan, see Austrocylindropuntia
punta-caillan

purpurea, see Maihueniopsis ovata
pusilla,5l4
pycnantha, 514
pygmaea, see Grusonia pulchella
pyriformis, 514
pyrrhacantha, see Cumulopuntia pyrrhacan-

tha
pyrrhantha,514
quimilo,26,5l5
quipa, see Tacinga xquipa
quitensis, 515
rafinesquei, see 0. humifusa

minor, see 0. humifusa
rahmeri, see Maihueniopsis rahmeri
ramosissima, see Cylindropuntia ramosissima
rarissima, see Cumulopuntia subinermis
rastrera,5l5
rauhii, see Austrocylindropuntia floccosa
rauppiana, see Cumulopuntia sphaerica
recondita, see Cylindropuntia kleiniae
reflexispina, see Grusonia reflexispina
reicheana, see Maihueniopsis glomerata
repens,516
retrorsa, see O. anacantha var. retrorsa
rhodantha, see O. polyacantha
rileyi,516
riojana, see Tephrocactus alexanderi
ritteri,5l6
riviereana, see O. stenopetala
robinsonii,5l6
roborensis,516
robusta, 516-517
rosarica, see Cylindropuntia californica var.

, see Cylindropuntia rosea
rossiana, see Cumulopuntia rossiana
rotundifolia T. Brandegee, see Pereskiopsis

porteri
rotundifolia (A. P. de Candolle) K. Schumann,

see Pereskiopsis rotundifolia
rubescens, see Consolea rubescens
rubiflora, see 0. humifusa
rufida,517
russellii, see Maihueniopsis ovata
rutila, see O. polyacantha
rzedowskii, see O. lasiacantha
salagria,517
salmiana, 517
salvadorensis,517
sanctae-barbarae, see Cumulopuntia hystrix
sanfelipensis, see Cylindropuntia sanfelipensis
sanguinea, 517-518
santamaria, see Cylindropuntia santamaria
santa-rita, 518
sarca, see O. tomentosa
saxatilis, see Tacinga saxatilis

occibahiensis, see Tacinga saxatilis

pomosa, see Tacinga saxatilis
saxicola,5l8
scheeri,518,519
scheinvariana, see O.puberula
schickendantzii,519
schottii, see Grusonia schottii
schulzii, see Brasiliopuntia brasiliensis
schumannii,65,5l9
schweriniana, see O. polyacantha
securigera,519
semispinosa, see 0. littoralis
serpentina, see Cylindropuntia californica
setigera, see Tephrocactus weberi
setispina, see 0. macrorhiza
shaferi, see Austrocylindropuntia shaferi
shreveana, see O. santa-rita?
silvestris, see Tunilla silvestris
skottsbergii, see Pterocactus hickenii
soederstromiana, 519
soehrensii, see Tunilla soehrensii
spectatissima, see Grusonia pulchella
spegazzinii, see Austrocylindropuntia salmi-

ana
sphaerica, see Cumulopuntia sphaerica
sphaerocarpa, see O. macrorhiza
spiniflora, see Austrocactus spiniflorus
xspinosibacca, 520
spinosior, see Cylindropuntia spinosior
spinosissima, see Consolea spinosissima
spinulifera, 520
splendens, see O. polyacantha
spraguei, 520
stanlyi, see Grusonia emoryi
steiniana, see Austrocylindropuntia verschaf-

feltii
stenarthra, 520
stenopetala, 520
streptacantha, 35,520
stricta, 67,520-521
strigil,521
strobiliformis, see Tephrocactus articulatus
subarmata, see O. engelmannii
subinermis, see Cumulopuntia pentlandii
subsphaerocarpa, 521
subterranea, see Maihueniopsis subterranea
subulata, see Austrocylindropuntia subulata
sulfurea, 521-522

subsp. brachyacantha
subsp. spinibarbis
subsp. sulfurea, 521

superbospina, see 0. phaeacantha
tapona, 522
tarapacana, see Maihueniopsis tarapacana
tardospina, see 0. engelmannii
tayapayensis, see O. pubescens
taylori, 522
tehuacana, 522
tehuantepecana, 522
tenuiflora, 522-523

tenuispina, see 0. macrorhiza
tephrocactoides, see Austrocylindropuntia

floccosa

teres, see Austrocylindropuntia vestita
tesajo, see Cylindropuntia tesajo
tesselata, see Cylindropuntia ramosissima
testudinis-crus, see Consolea moniliformis
tetracantha, see Cylindropuntia xtetracantha
thornberi, see Cylindropuntia acanthocarpa

van thornberi
thurberi, see Cylindropuntia thurberi
ticnamarensis, see Cumulopuntia ticnama-

rensis
tilcarensis, see Tunilla soehrensii
tomentella, 523
tomentosa, 523
tracyi, see 0. pusilla
treleasei, see 0. basilaris var. treleasei
triacantha, 523
trichophora, see 0. polyacantha
tricolor, see 0. engelmannii
tuberculosirhipalica, see Grusonia pulchella
tuberosa, see Pterocactus tuberosus
tumida, see Cumulopuntia tumida
tuna, 523-524
tuna-blanca, see O.ficus-indica
tunicata, see Cylindropuntia tunicata
turbinata, 524
turgida, see O. ammophila
turpinii, see Tephrocactus articulatus
udonis, see Austrocylindropuntia floccosa
undulata, 524
unguispina, see Cumulopuntia unguispina
urbaniana, 524
ursina, see 0. polyacantha
ursus-horribilis, see O. polyacantha
utikilio, see O. anacantha var. utikilio
vaginata, see Cylindropuntia leptocaulis
xvaseyi, 524
velutina, 524-525
verschajfeltii, see Austrocylindropuntia ver-

schaffeltii
digitalis, see Austrocylindropuntia ver-

schajfeltii
versicolor, see Cylindropuntia versicolor
verticosa, see Austrocylindropuntia floccosa
vestita, see Austrocylindropuntia vestita
vilis, see Grusonia vilis
violacea, see O. macrocentra

castetteri, see O. macrocentra
macrocentra, see O. macrocentra
santa-rita, see O. santa-rita

viridiflora, see Cylindropuntia xviridiflora
viridirubra, 525

subsp. rubrogemmia
subsp. viridirubra

vitelliniflora, 525
subsp. interjecta
subsp. vitelliniflora
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Opuntia, continued
vivipara, see Cylindropuntia xvivipara
vulgaris, see O.ficus-indica; see also O. humi-

fusa, O. monacantha
vulpina, see O. sulfurea
wagenknechtii, see Maihueniopsis wagen-

knechtii
weberi, see Tephrocactus weberi
weingartiana, see Austrocylindropuntia sha-

feri
wentiana, see O. caracassana
werneri, see Tacinga werneri
wetmorei, 525
whipplei, see Cylindropuntia whipplei
whitneyana, see 0. basilaris
wiegandii, see Grusonia pulchella
wigginisii, see Cylindropuntia echinocarpa
wilcoxii, 525
wilkeana, see Cumulopuntia subinermis
wolfii, see Cylindropuntia wolfii
woodsii, see 0. phaeacantha
xwootonii, 525
wrightiana, see Grusonia kunzei
wrightii, see Cylindropuntia kleiniae
xanthostemma, see 0. polyacantha
yanganucensis, see Austrocylindropuntia

yanganucensis
zacana, see 0. echiosvar. zacana
zebrina, see 0. dillenii
zehnderi, see Cumulopuntia zehnderi

Oreocereus, 526
australis, see 0. hempelianus
celsianus, 526,527
crassiniveus, 94, see 0. trollii?
doelzianus, 526,527
fossulatus, see 0. celsianus
hempelianus, 526-527
hendriksenianus, see 0. leucotrichus
lanatus, see Espostoa lanata
leucotrichus, 527
maximus, see 0. celsianus
neocelsianus, see 0. celsianus
piscoensis, see Cleistocactus pachycladus
pseudofossulatus, 527,528
rettigii, see 0. hempelianus
ritteri, 528
tacnaensis, 528
fro//n, 528
varicolor, 528,529

Oroya, 33,529
baumannii, see O.peruviana
borchersii, 529
gibbosa, see O.peruviana
laxiareolata, see O.peruviana
neoperuviana, see O.peruviana
peruviana, 529-530
subocculta, see O.peruviana

Ortegocactus macdougallii, 530
xPacherocactus orcuttii, 531

xPachgerocereus orcuttii, see xPacherocactus
orcuttii

Pachycereus,53l
aragonii, see Stenocereus aragonii
calvus, see P.pringlei
chrysomallus, see £ militaris
columna-trajani, see Cephalocereus columna-

trajani
foetidus, see P.gaumeri
fulviceps, 532-533
gatesii, 533
gaumeri, 533
gzgfls, see P. weberi
grandis, 533

borealis, see P. ayopayana
brevihamata, see P. alacriportana subsp.

hollianus, 69, 534
lepidanthus, 534, 535
marginatus, 58, 69, 534, 535
militaris, 534-535
orcuttii, see xPacherocactus orcuttii
pecten-aboriginum, 60, 62, 64, 71, 535-536

tehuantepecanus, see P. pecten-aboriginum
pringlei, 16, 17, 19, 23, 55, 60, 62, 65, 68, 536
queretaroensis, see Stenocereus queretaroensis
ruficeps, see Neobuxbaumia macrocephala
schottii, 30, 31, 55, 536-537
tehuantepecanus, see P. pecten-aboriginum
tetetzo, see Neobuxbaumia tetetzo
weberi, 19, 23, 537-538

Parodia, 538
aconquijaensis, see P. microsperma
agasta, see P. maassii
aglaisma, see P.procera
alacriportana, 539

subsp. alacriportana
subsp. brevihamata
subsp. buenekeri
subsp. catarinensis

albofuscata, see P. microsperma
allosiphon, 539
amblayensis, see P. microsperma
ampliocostata, see P. schumanniana
andreae, see P.procera
andreaeoides, see P.procera
applanata, see P. schwebsiana
argerichiana, see P. microsperma
arnostiana, 539
atroviridis, see P. microsperma
augustinii, see P. ocampoi
aureicentra, 539
aureispina, see P. microsperma
ayopayana, 539-540
backebergiana, see P. tuberculata
belenensis, see P. microsperma
bellavistana, see P.formosa
belliata, see P. ritteri
bermejoensis, see P. maassii
betaniana, see P. microsperma
bilbaoensis, see P./ taratensis

buenekeri, see P. alacriportana subsp.
keri

buiningii, 540
buxbaumiana, see P. ayopayana
cabracorralensis, see P. microsperma
cachiana, see P. microsperma
caespitosa, see P. concinna
caineana, see P. taratensis
camargenss,

camblaya, see P. rzYterz
castanea, see P. rzYferz

camblayana, see P. rzYterz
campestris, see P. microsperma
candidata, see P. tuberculata
capillataensis, see P. microsperma
carambeiensis, 540
carapariana, see P.formosa
cardenasii, see P.formosa
carminata, see P. tilcarensis
carrerana, see P. rzYferz
castanea, see P. rzYterz
catamarcensis, see P. microsperma
catarinensis, see P. alacriportana subsp. cata-

rinensis
cebilarensis, see P. microsperma
chaetocarpa, see P.formosa
challamarcana, see P.procera
chirimoyarana, see P.formosa
chlorocarpa, see P. microsperma
chrysacanthion, 540
cintiensis, see P.ritteri
claviceps, see P. schumanniana subsp. claviceps
columnaris, 540
comarapana, 540-541
commutans, 541
comosa, see P. ayopayana
compressa, see P. ocampoi
concinna, 541

subsp. agnetae, 541
subsp. blaauwiana
subsp. concinna

copavilquensis, see P. ocampoi
cotajacensis, see P. ayopayana
crassigibba, 541, 542
culpinensis, see P. schwebsiana
curvispina, 542
dextrohamata, see P. microsperma
dichroacantha, see P. microsperma
echinopsoides, see P.procera
echinus, see P. ayopayana
elachisantha, see P. haselbergii
elachista, see P. ocampoi
elata, see P. ayopayana
elegans, see P. microsperma
erinacea, 542
erubescens, 542
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erythracantha, see P. mammulosa
erythrantha, see P. microsperma
escayachensis, see P. maassii
exquisita, see P. ocampoi
faustiana, see P. nivosa
fechseri, see P. microsperma
firmisissima, see P. tuberculata
formosa, 542-543
friciana, see P. tilarensis
fulvispina, see P. ritteri
fusca, 543
fuscato-viridis, see P. microsperma
gibbulosa, see P. ocampoi
gibbulosoides, see P. ocampoi
glischrocarpa, see P. microsperma
gokrauseana, see P. tilcarensis
gracilis, see P.procera
graessneri, see P. haselbergii subsp. graessneri
grandiflora, see P. microsperma
grossei, see P. schumanniana

guachipasana, see P. microsperma
gummifera, see Uebelmannia gummifera
gutekunstiana, see P. stuemeri
haageana, see P. maassii
haselbergii, 543

subsp. graessneri
subsp. haselbergii, 543

hausteiniana, 543
herteri, 544
herzogii, see P. microsperma
heteracantha, see P. microsperma
heyeriana, see P. microsperma
horrida, see P. microsperma subsp. horrida
horstii, 544
hummeliana, see P. microsperma
idiosa, see P. tuberculata
ignorata, see P. tuberculata
jujuyana, see P. tilcarensis
kilianana, see P. microsperma
knizei, see P. maassii?
koehresiana, see P. maassii
krahnii, see P. taratensis
krasuckana, see P. tuberculata
lamprospina, see P. maassii
langsdorfii, 544
laui, see P. hausteiniana
legitima, see £ columnaris
lembckei, see P. microsperma
leninghausii, 544-545
liliputana, see Blossfeldia liliputana
linkii, 545
lohaniana, see P. microsperma
lychnosa, see P.procera
maassii, 545
macednosa, see P. ayopayana
macrancistra, see P. microsperma
magnifica, 545
mairanana, see P. comarapana
maldonadensis, see P. neoarechavaletae

malyana, see P. microsperma
igneiflora, see P. microsperma

mammulosa, 546
subsp. brasiliensis, 546
subsp. erythracantha
subsp. eugeniae
subsp. mammulosa
subsp. submammulosa

matthesiana, see P. microsperma
maxima, see P. commutans
mendeziana, see P. maassii
meonacantha, 546
mercedesiana, see P. microsperma
mesembrina, see £ microsperma
microsperma, 546-547

subsp. horrida
subsp. microsperma, 547

microthele, see P. microsperma
miguillensis, see P. ayopayana
minima, see P. schwebsiana
minuscula, see P. microsperma
minuta, see P. ocampoi
miranda, see P. subterranea
mueller-melchersii, 547-548

subsp. gutierrezii
subsp. mueller-melchersii
subsp. winkleri

muhrii, see P. aureicentra
multicostata, see P. tuberculata
muricata, 548
mutabilis, see P. microsperma
nana, see P. microsperma
neglecta, see P. comarapana
neglectoides, see P. comarapana
neoarechavaletae, 548
neohorstii, 548
nigresca, see P. subterranea
nigrispina, 548
nivosa, 548
nothominuscula, 549
nothorauschii, 549
obtusa, see P. commutans

atochana, see P. maassii
ocampoi, 549
occulta, see P. subterranea
otaviana, see P. maassii
ottonis, 549-550

subsp. horstii, 549
subsp. ottonis

otuyensis, see P. tuberculata
oxycostata, 550

subsp. gracilis
subsp. oxycostata

pachysa, see P. formosa
papagayana, see P. microsperma
paraguayensis, see P. ottonis
parvula, see P. formosa
paucicostata, see P. sellowii
penicillata, 550

permutata, 550
perplexa, see P.procera
piltziorum, see P. microsperma
pluricentralis, see P. microsperma
prestoensis, see P.procera
procera, 550,551
pseudoayopayana, see P. ayopayana
pseudoprocera, see P.procera

aurantiaciflora, see P.procera
pseudostuemeri, see P. tilcarensis
pseudosubterranea, see P. subterranea
punae, see P. ocampoi
purpureo-aurea, see P. formosa
pusilla, see P. formosa
quechua, see P. tuberculata
rauschii, see P. aureicentra; see also P. notho-

rauschii
rechensis, 551
ngzWfl, see P. microsperma
rigidispina, see P. microsperma
riograndensis, see P.procera
riojensis, see P. microsperma?
ritteri, 551
roseoalba, see P. n'tten
rostrum-sperma, see P. n'tteri
rubellihamata, see P. microsperma
rubida, see P. ritteri
rubricentra, see P. stuemeri.
rubriflora, see P. microsperma
rubrispina, see P. stuemeri
rubristaminea, see P. microsperma
rudibuenekeri, 551

subsp. glomerata
subsp. rudibuenekeri

rutilans, 551-552
subsp. rutilans
subsp. veeniana

saint-pieana, 552
salitrensis, see P. subterranea
salmonea, see P. schwebsiana
sanguiniflora, see P. microsperma
schuetziana, see P. tilcarensis
schumanniana, 552

subsp. claviceps
subsp. schumanniana, 552

schwebsiana, 552,553
applanata, see P. schwebsiana

scopa, 552-553
subsp. marchesii, 553
subsp. neobuenekeri
subsp. scopfl
subsp. succinea

scopaoides, see P. microsperma
scoparia, see P. tilcarensis
sellowii, 553-554
separata, see P.procera
setifera, see P. microsperma
setispina, see P. formosa
setosa, see P. tilcarensis
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Parodia, continued
sotomayorensis, see P. tuberculata
spanisa, see P. microsperma
spegazziniana, see P. microsperma
splendens, see P. ritteri
stereospina, see P. tuberculata
stockingeri, 554
stuemeri, 554
submammulosa, see P. mammulosa subsp.

submammulosa
minor, see P. mammulosa

subterranea, 554
subtilihamata, see P.procera
succinea, see £ scopfl subsp. succinea
sucrensis, see P. tuberculata
superba, see P. microsperma
suprema, see P. maassii
tabularis, 554-555

subsp. bommeljei
subsp. tabularis

tafiensis, see P. microsperma
talaensis, see P. microsperma
tarabucina, see P. tuberculata
taratensis, 555
tenuicylindrica, 555
thieleana, see P. maassii
thionantha, see P. microsperma
tilcarensis, 555
tillii, see P.formosa
tojoensis, see P. riften
tolombana, see P. microsperma
tredecimcostata, see P.procera
tuberculata, 555
tuberculosi-costata, see P. microsperma
tucumanensis, see £ microsperma
tumbayana, see P. tilcarensis
turbinata, 555-556
turecekiana, 556
uebelmanniana, see P. microsperma; see also

P. werneri
uhligiana, see P. nivosa
varicolor, see P. aureicentra
wagneriana, see P. microsperma
warasii, 556
weberiana, see P. microsperma
weberioides, see P. microsperma?.
werdermanniana, 556
werneri, 556-557

subsp. pleiocephala
subsp. werneri

weskampiana, see P. microsperma
winbergii, see P.formosa
yamparaezi, see P. tuberculata
zaletaewana, see £ subterranea
zecheri, see P. ocampoi

elachista, see P. ocampoi
Pediocactus, 557,692

alonsoi, see Turbinicarpus alonsoi
bonatzii, see Turbinicarpus bonatzii

bradyi, 557
despainii, see Pediocactus despainii
winkleri, see Pediocactus winkleri

brevihamatus, see Sclerocactus brevihamatus
tobuschii, see Sclerocactus brevihamatus

subsp. tobuschii
cloverae, see Sclerocactus parviflorus

brackii, see Sclerocactus parviflorus
conoideus, see Neolloydia conoidea
despainii, 557
erectocentrus, see Echinomastus erectocentrus
gautii, see Echinomastus gautii
gielsdorfianus, see Turbinicarpus gielsdorfi-

anus
glaucus, see Sclerocactus glaucus
hermannii, 558
hoferi, see Turbinicarpus hoferi
horripilus, see Turbinicarpus horripilus
intertextus, see Echinomastus intertextus

dasyacanthus, see Echinomastus intertextus
johnsonii, see Echinomastus johnsonii
knowltonii, 82,558
knuthianus, see Turbinicarpus knuthianus
laui, see Turbinicarpus laui
lophophoroides, see Turbinicarpus lophopho-

roides
jauernigii, see Turbinicarpus jauernigii

mandragora, see Turbinicarpus mandragora
mariposensis, see Echinomastus mariposensis
mesae-verdae, see Sclerocactus mesa-verdae
nigrispinus, see P. simpsonii

puebloensis, see £ simpsonii
nyensis, see Sclerocactus nyensis
papyracanthus, see Sclerocactuspapyracanthus
paradinei, 558
parviflorus, see Sclerocactus parviflorus

havasupaiensis, see Sclerocactus parvi-
florus subsp. havasupaiensis

intermedius, see Sclerocactus parviflorus
subsp. intermedius

terrae-canyonae, see Sclerocactus parvi-
florus subsp. terrae-canyonae

peeblesianus, 558-559
fickeisenii, see P. peeblesianus
maianus, see P. peeblesianus

polyancistrus, see Sclerocactus polyancistrus
pseudomacrochele, see Turbinicarpuspseudo-

macrochele
krainzianus, see Turbinicarpus pseudoma-

crochele subsp. krainzianus
lausseri, see Turbinicarpus pseudomacro-

chele subsp. lausseri
pseudopectinatus, see Turbinicarpus pseudo-

pectinatus
pubispinus, see Sclerocactuspubispinus
rioverdensis, see Turbinicarpus rioverdensis
robustior, see P. simpsonii var. robustior
saueri, see Turbinicarpus saueri
scheeri, see Sclerocactus scheeri

schmiedickeanus, see Turbinicarpus schmie-
dickeanus

dickisoniae, see Turbinicarpus schmiedick-
eanus subsp. dickisoniae

flaviflorus, see Turbinicarpus schmiedick-
eanus subsp.flaviflorus

gracilis, see Turbinicarpus schmiedick-
eanus subsp. gracilis

klinkerianus, see Turbinicarpus schmie-
dickeanus subsp. klinkerianus

macrochele, see Turbinicarpus schmiedick-
eanus subsp. macrochele

rubriflorus, see Turbinicarpus schmiedick-
eanus

schwarzii, see Turbinicarpus schmiedick-
eanus subsp. schwarzii

sileri, see Sclerocactus sileri
simpsonii, 559

beastonii, see P. simpsonii
bensonii, see P. simpsonii
bradyi, see P. bradyi
despainii, see P. despainii
hermannii, see P. hermannii
idahoensis, see P. simpsonii
indranus, see P. simpsonii
knowltonii, see P. knowltonii
var. minor
nigrispinus, see P. simpsonii
paradinei, see P. paradinei
var. robustior
var. simpsonii, 559
winkleri, see P. winkleri

smithii, see Thelocactus conothelos?
spinosior, see Sclerocactus spinosior

blainei, see Sclerocactus spinosior subsp.

schleseri, see Sclerocactus spinosior
subterraneus, see Turbinicarpus subterraneus

zaragosae, see Turbinicarpus zaragosae
swobodae, see Turbinicarpus swobodae
uncinatus, see Sclerocactus uncinatus

crassihamatus, see Sclerocactus uncinatus
subsp. crassihamatus

wrightii, see Sclerocactus uncinatus subsp.
wrzgte'z

unguispinus, see Echinomastus unguispinus
durangensis, see Echinomastus unguispinus

valdezianus, see Turbinicarpus valdezianus
viereckii, see Turbinicarpus viereckii

major, see Turbinicarpus viereckii subsp.
mojor

warnockii, see Echinomastus warnockii
wetlandicus, see Sclerocactus glaucus
whipplei, see Sclerocactus whipplei

busekii, see Sclerocactus whipplei
winkleri, 559-560
wrightiae, see Sclerocactus wrightiae
ysabelae, see Turbinicarpus ysabelae

Pelecyphora, 26, 36, 560
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aselliformis, 64, 73-74, 78, 560
plumosa, see Turbinicarpus valdezianus
pectinata, see Mammillaria pectinifera
pseudopectinata, see Turbinicarpus pseudo-

pectinatus
pukherrima, see Turbinicarpus pseudopecti-

natus
strobiliformis, 77, 561
valdeziana, see Turbinicarpus valdezianus

Peniocereus, 29, 561
castellae, 561
cuixmalensis, 561-562
diguetii, see £ striatus
fosterianus, 562

iz, 30, 57, 62, 562
var.greggii
var. transmontanus, 562, 691

hirschtianus, 562-563
johnstonii, 563
lazaro-cardenasii, 563
macdougallii, 563
maculatus, 563
marianus, 564
oaxacensis, 564
occidentalis, 564
rosez, 564
serpentinus, 58, 564-565
striatus, 60, 565
tepalcatepecanus, 565
viperinus, 565-566
zopilotensis, 566

Pereskia, 27, 32, 35, 37, 40, 69, 96, 566
aculeata, 58, 566-567
amapola, see P. nemorosa
argentina, see P. nemorosa
aureiflora, 567
autumnalis, see P. lychnidiflora
bahiensis, 36, 567
bleo, 72, 567-568
colombiana, see P.guamacho
conzattii, see P. lychnidiflora
corrugata, see P. Weo
cubensis, see P. zinniiflora
diaz-romeroana, 25, 38, 568
grandifolia, 30, 568-569

subsp. grandifolia, 568
subsp. violacea

guamacho, 58, 569
higuerana, see Pereskiopsis spathulata
horrida, 38, 569

subsp. horrida
subsp. rauhii

humboldtii, see P. horrida
rauhii, see P. horrida subsp. rauhii

lychnidiflora, 71, 569-570
subg. Maihuenia, see Maihuenia
marcanoi, 570
moorei, see P. sacharosa
nemorosa, 570

nicoyana, see P. lychnidiflora
opuntiiflora, see P. lychnidiflora
panamensis, see P. Weo
pereskia, see P. aculeata
pflanzii, see Quiabentia verticillata
philippi, see Maihuenia poeppigii
pititache, see P. lychnidiflora
portulacifolia, 570
quisqueyana, 570
rotundifolia, see Pereskiopsis rotundifolia
sacharosa, 23,24,25,570-571
saipinensis, see P. sacharosa
sparsiflora, see P. sacharosa
spathulata, see Pereskiopsis spathulata
stenantha,57l
subulata, see Austrocylindropuntia subulata
tampicana, see P. grandifolia
vargasii, see P. horrida

longispina, see P. horrida
rauhii, see £ horrida subsp. raw/zzz

verticillata, see Quiabentia verticillata
weberiana,38,57l
zehntneri, see Quiabentia zehntneri
zinniiflora, 571-572

Pereskiopsis, 572
aquosa, 572
autumnalis, see Pereskia lychnidiflora
blakeana, 572
brandegeei, see P.porteri
chapistle, see P. rotundifolia
diguetii, 573
gatesii, 573
kellermanii, 573
opuntiiflora, see Pereskia lychnidiflora
pititache, see Pereskia lychnidiflora
porteri, 573-574
rotundifolia, 25,574
scandens, see P. kellermanii
spathulata, 574
velutina, see P. diguetii

Peruvocereus, see Haageocereus
albisetatus, see xHaagespostoa albisetatus
albispinus, see Haageocereus albispinus
chrysacanthus, see Haageocereuspseudome-

lanostele
clavatus, see Haageocereuspseudomelanostele
multangularis, see Haageocereus pseudome-

lanostele?
rubrispinus, see under Haageocereus
salmonoideus, see under Haageocereus
setosus, see Haageocereus pseudomelanostele
viridiflorus, see Haageocereus pseudomelan-

ostele
Pfeijfera, see Lepismium

brevispina, see Lepismium brevispinum
crenata, see Lepismium crenatum
erecta, see Lepismium ianthothele
gracilis, see Lepismium ianthothele
ianthothele, see Lepismium ianthothele

boliviana, see Lepismium ianthothele
tarijensis, see Lepismium ianthothele

incahuasina, see Lepismium monacanthum
samaipatana, see Lepismium monacan-

thum
mataralensis, see Lepismium ianthothele
micrantha, see Lepismium micranthum
miyagawae, see Lepismium miyagawae
monacantha, see Lepismium monacanthum
multigona, see Lepismium ianthothele
paranganiensis, see Lepismiumparanganiense

Phellosperma, see Mammillaria
longiflora, see Mammillaria longiflora
pennispinosa, see Mammillaria pennispinosa
tetrancistra, see Mammillaria tetrancistra

Philippicereus castanea, seeEulychnia castanea
Phyllocactus, see Epiphyllum

ackermannii, see Disocactus ackermannii;
see also D. xhybridus under D, speciosus

anguliger, see Epiphyllum anguliger
biformis, see Disocactus biformis
bradei, see Weberocerews bradez
cartagensis, see Epiphyllum cartagensis
caudatus, see Epiphyllum caudatum
caulorrhizus, see Epiphyllum crenatum
chiapensis, see Disocactus nelsonii
cooperi, see Epiphyllum crenatum
costaricensis, see Epiphyllum costaricense
crenatus, see Epiphyllum crenatum
darrahii, see Epiphyllum anguliger
eichlamii, see Disocactus eichlamii
gaillardae, see Epiphyllumphyllanthus
grandilobus, see Epiphyllum grandilobum
grandis, see Epiphyllum oxypetalum
guatemalensis, see Epiphyllum guatemalense
hookeri, see Epiphyllum hookeri
latifrons, see Epiphyllum oxypetalum
lepidocarpum, see Epiphyllum lepidocarpum
macrocarpum, see Epiphyllum costaricensis
macropterus, see Epiphyllum thomasianum
oxypetalus, see Epiphyllum oxypetalum
phyllanthoides, see Disocactusphyllanthoides
phyllanthus, see Epiphyllum phyllanthus

columbiensis, see Epiphyllum columbiense
pittieri, see Epiphyllum pittieri
pumilum, see Epiphyllum pumilum
russellianus, see Schlumbergera russelliana
stenopetalus, see Epiphyllum hookeri
strictus, see Epiphyllum hookeri
thomasianus, see Epiphyllum thomasianum
weingartii, see Disocactus ackermannii

Pierrebraunia bahiensis, seeArrojadoa bahiensis
Pilocanthus paradinei, see Pediocactus paradinei
Pilocereus, see Pilosocereus; see also Cephalocereus

alensis, see Pilosocereus alensis
arenicola, see Pilosocereus catingicola
arrabidae, see Pilosocereus arrabidae
aurisetus, see Pilosocereus aurisetus
bradei, see Cipocereus bradei
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Pilocereus, continued
brasiliensis, see Pilosocereus brasiliensis
campinensis, see Praecereus euchlorus
catingicola, see Pilosocereus catingicola
celsianus, see Oreocereus celsianus
chrysacanthus, see Pilosocereus chrysacanthus
chrysomalluSy see Pachycereus militaris
chrysostele, see Pilosocereus chrysostek
columna-tmjani, see Cephdocereus columna-

trajani
cuyabensis, see Pilosocereus machrisii
dautwitzii, see Espostoa lanata
erythrocephalus, see Denmoza rhodacantha
euphorbioides, see Neobuxbaumia euphor-

bioides
fulviceps, see Pachycereus fulviceps
giganteus, see Carnegiea gigantea
glaucochrous, see Pilosocereus glaucochrous
gounellei, see Pilosocereus gounellei
guerreronis, see Pilosocereus alensis
haagei, see Espostoa melanostele
hapdacanthus, see Pilosocereus catingicola
hoppenstedtii, see Cephalocereus columna-

trajani
lanatus, see Espostoa lanata
leninghausii, see Parodia leninghausii
leucocephalus, see Pilosocereus leucocephalus
leucostele, see Stephanocereus leucostele
luetzelburgii, see Stephanocereus luetzelburgii
macrocephalus, see Neobuxbaumia macroce-

phalus
macrostibas, see Neoraimondia arequipensis
mezcalaensis, see Neobuxbaumia mezcalaensis
minensis, see Cipocereus minensis
mortensenii, see Cereus mortensenii
nobilis, see Pilosocereus royenii
oligolepis, see Pilosocereus oligolepis
pasacana, see Echinopsis atacamensis subsp.

pentaedrophorus, see Pilosocereus pentaedro-
phorus

phaeacanthus, see Brasilicereus phaeacanthus
piauhyensis, see Pilosocereus piauhyensis
polylophus, see Neobuxbaumia polylopha
pringlei, see Pachycereus pringlei
remolinensis, see Cereus repandus
robinii, see Pilosocereus polygonus
ruficeps, see Neobuxbaumia macrocephala
rupicola, see Pilosocereus catingicola
russelianus, see Cereus fricii

margaritensis, see Cereus repandus
salvadorensis, see Pilosocereus catingicola

subsp. salvadorensis
sargentianus, see Pachycereus schottii
schottii, see Pachycereus schottii

australis, see Pachycereus schottii
scoparius, see Neobuxbaumia scoparia
senilis, see Cephalocereus senilis
sergipensis, see Pilosocereus catingicola

setosus, see Pilosocereus gounellei
sublanatus, see Pilosocereus brasiliensis?
tehuacanus, see Pilosocereus leucocephalus
terscheckii, see Echinopsis terscheckii
tetetzo, see Neobuxbaumia tetetzo
thurberi, see Stenocereus thurberi
tuberculatus, see Pilosocereus tuberculatus
ulei, see Pilosocereus ulei
urbanianus, see Pilosocereus royenii
wagnenaarii, see Cereus horrispinus

Pilocopiapoa Solaris, see Copiapoa solans
Pilosocereus, 33,40,574

albisummus, 575
alensis, 575,576
arenicola, see P. catingicola
arrabidae, 576
atroflavispinus, see P. pachycladus
aureispinus, 576
aurilanatus, see P. aurisetus subsp. aurilanatus
aurisetus, 576-577

subsp. aurisetus
subsp. aurilanatus
densilanatus, see P. aurisetus
supthutianus, see P. aurisetus
werdermannianus, see P. aurisetus

azulensis, 577
azureus, see P. pachycladus
backebergii, see P. lanuginosus
bahamensis, see P. polygonus
barbadensis, see P. royenii
bradei, see Cipocereus bradei
brasiliensis, 577

subsp. brasiliensis
subsp. ruschianus

braunii, see P. gounellei
brooksianus, see P. polygonus
carolinensis, see P.flavipulvinatus
catingicola, 577-578

arenicola, see P. catingicola
subsp. catingicola, 578
haplacanthus, see P. catingicola
robustus, see P. catingicola
subsp. salvadorensis

cenepequei, see P. pachycladus
chrysacanthus, 578
chrysostele, 578
claroviridis, see P. lanuginosus
collinsii, see P. purpusii?
colombianus, see P. lanuginosus
cometes, see P. leucocephalus?
cristalinensis, see P. machrisii
cyaneus, see P. pachycladus
deeringii, see P. polygonus
densiareolatus, 578-579
densivillosus, see P. machrisii
diersianus, 579
estevesii, 579
flavipulvinatus, 579

carolinensis, see P.flavipulvinatus

flexibilispinus, 579
floccosus, 579-580

subsp./foccosMS
subsp. quadricostatus

fulvilanatus, 580
subsp. fulvilanatus, 580
subsp. rosae

gaturianensis, see P.piauhyensis
gaumeri, see P. royenii
gironensis, see P. lanuginosus
glaucochrous, 580,581
gounellei, 580-581

subsp. gounellei
subsp. zehntneri, 581

gruberi, see Cerews mortensenii
guerreronis, see P. alnisis
haplacanthus, see P. catingicola
jauruensis, see P. machrisii
kanukuensis, see P. oligolepis
keyensis, see P.polygonus
lanuginosus, 581-582
leucocephalus, 582
lindanus, see P. machrisii
luetzelburgii, see Stephanocereus luetzel-

burgii
machrisii, 582-583
magnificus, 582,583
maxonii, see P. leucocephalus
millspaughii, see P. royenii
minensis, see Cipocereus minensis
monoclonos, see P. royenii
moritzianus, see P. lanuginosus
mortensensii, see Cerews mortensenii
mucosiflorus, see P.piauhyensis
multicostatus, 583
occultiflorus, 583
oligolepis, 583

kanukuensis, see £ oligolepis
oreus, see P. pachycladus
pachycladus, 583-584

subsp. pachycladus, 584
subsp. pernambucoensis

palmeri, see P. leucocephalus
paraguayensis, see P, machrisii
parvus, see P. machrisii
pentaedrophorus, 584-585

subsp. pentaedrophorus, 584
subsp. robustus

pernambucoensis, see P. pachycladus subsp.
pernambucoensis

piauhyensis, 584,585
gaturianensis, see P. piauhyensis

pleurocarpus, see Cipocereus minensis subsp.
pleurocarpus

polygonus, 585
purpusii, 585-586
pusillibaccatus, see P. machrisii
pusilliflorus, see Cipocereus pusilliflorus
quadricentralis, 586
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quadricostatus, see P.floccosus subsp. quadri-
costatus

rizzoanus, see P. vilaboensis
robinii, see P.polygonus
robustus, see P. catingicola
rosae, see P.fulvilanatus subsp. rosae
royenii, 586-587
rupicola, see P. catingicola
ruschianus, see P. brasiliensis subsp. ruschianus
salvadorensis, see P. catingicola subsp.

sartorianus, see P. leucocephalus
saudadensis, see P. machrisii
schoebelii, see P. pachycladus
sergipensis, see P. catingicola
splendens, see P. pachycladus
sublanatus, see P. brasiliensis?.
xsubsimilis, 587
superbus, see P. pachycladus
superfloccosus, see P. gounellei
supthutianus, see P. aurisetus
swartzii, see P. royenii
tehuacanus, see P. leucocephalus
tillianus, see P. lanuginosus
tuberculatus, 587, 588
tuberculosus, see P. lanuginosus?
tweedyanus, see P. lanuginosus
ulei, 588
urbanianus, see P. royenii
vilaboensis, 588
werdermannianus, see P. aurisetus

densilanatus, see P. aurisetus
zehntneri, see P.gounellei subsp. zehntneri

Piptanthocereus, see Cereus; see also Cipocereus,
Stenocereus

aethiops, see Cereus aethiops
alacriportanus, see Cereus hilmannianus?
azureus, see Cereus aethiops
bageanus, see Cereus hildmannianus
beneckei, see Stenocereus beneckei
cabralensis, see Cereus jamacaru
calcirupicola, see Cereus jamacaru subsp.

caldrupicola
cabralensis, see Cereus jamacaru
cipoensis, see Cereus jamacaru

chalybacus, see Cerews aethiops
cipoensis, see Cereus jamacaru
colosseus, see Cerews lamprospermus subsp.

comarapanus, see Cereus comarapanus
crassisepalus, see Cipocereus crassisepalus
dayamii, see Cereus stenogonus
forbesii, see Cerews validus
goiasinsis, see Cereus jamacaru
hankeanus, see Cereus hankeanus
huilunchu, see Cerews huilunchu
jamacaru, see Cereus jamacaru
lamprospermus, see Cereus lamprospermus
lanosus, see Cerews lanosus

lindenzweigianus, see Cereus spegazzinii
neonesioticus, see Cereus hildmannianus
pachyrhizus, see Cereuspachyrhizus
sericifer, see Cereus fernambucensis subsp.

sericifer
spegazzinii, see Cereus spegazzinii
stenogonus, see Cereus stenogonus
uruguayensis, see Cereus hildmannianus

subsp. uruguayanus
validus, see Cereus validus
xanthocarpus, see Cereus hildmannianus

Platyopuntia, see Opuntia
albisetacens, see Tunilla albisetacens
apurimacensis, see Opuntia apurimacensis
atroglobosa, see Maihueniopsis nigrispina
brachyacantha, see Opuntia sulfurea subsp.

brachyacantha
brunneogemmia, see Opuntia monacantha

subsp. brunneogemmia
cardiosperma, see Opuntia cardiosperma
chilensis, see Tunilla chilensis
cognata, see Opuntia cognata
conjungens, see Opuntia conjungens
cordobensis, see Opuntia ficus-indica
corrugata, see Tunilla corrugata
discolor, see Opuntia discolor
dumetorum, see Grusonia dumetorum
ianthinantha, see Tunilla ianthinantha
inaequilateralis, see Opuntia inaequilateralis
inamoena, see Tacinga inamoena
infesta, see Opuntia infesta
interjecta, see Opuntia vitelliniflora subsp. in-

terjecta
kiska-loro, see Opuntia anacantha var. kiska-

loro
limtata, see Opuntia limitata
microdisca, see Tunilla corrugata?
nana, see Opuntiapubescens
nigrispina, see Maihueniopsis nigrispina
orurensis, see Tunilla orurensis
pituitosa, see Opuntia pituitosa
pyrrhantha, see Opuntia pyrrhantha
quimilo, see Opuntia quimilo
quitensis, see Opuntia quitensis
retrorsa, see Opuntia anacantha var. retrorsa
rubrogemmia, see Opuntia viridirubra subsp.

rubrogemmia
salmiana, see Opuntia salmiana
saxatilis, see Tacinga saxatilis
soehrensii, see Tunilla soehrensii
spinibarbis, see Opuntia sulfurea subsp. spi-

nibarbis
sulfurea, see Opuntia sulfurea
viridirubra, see Opuntia viridirubra
vitelliniflora, see Opuntia vitelliniflora
vulgaris, see Opuntiaficus-indica

Polaskia, 64,588
chende, 588-589
chichipe, 589

Porfiria, see Mammillaria
coahuilensis, see Mammillaria coahuilensis
schwartzii, see Mammillaria coahuilensis

Praecereus, 589
amazonicus, see P. euchlorus subsp. amazon-

icus
apoloensis, see P. euchloris
campinensis, see P. euchlorus
euchlorus, 590-591

subsp. amazonicus
subsp. diffusus, 590
subsp. euchlorus
subsp. jaenensis
subsp. smithianus

jaenensis, see P. euchlorus subsp. jaenensis
maritimus, see P. euchlorus
saxicola,59\
smithianus, see P. euchlorus subsp. smithianus

Pseudoacanthocereus, 591
boreominarum, see P. brasiliensis
brasiliensis, 35-36,591-592
sicariguensis, 592

Pseudoespostoa, see Espostoa
melanostele, see Espostoa melanostele
nana, see Espostoa nana

Pseudolobivia, see Echinopsis
acanthoplegma, see Echinopsis cinnabarina
ancistrophora, see Echinopsis ancistrophora
aurea, see Echinopsis aurea
boyuibensis, see Echinopsis boyuibensis
callichroma, see Echinopsis callichroma
calorubra, see Echinopsis obrepanda subsp.

calorubra
carmineoflora, see Echinopsis obrepanda
ferox, see Echinopsis ferox
fiebrigii, see Echinopsis obrepanda
grandis, see Echinopsis bruchii
hamatacantha, see Echinopsis ancistrophora
kermesina, see Echinopsis mamillosa
kratochviliana, see Echinopsis ancistrophora
lecoriensis, see Echinopsis ferox
leucorhodantha, see Echinopsis an-

cistrophora
lobivioides, see Echinopsis huascha
longispina, see Echinopsis ferox
luteiflora, see Echinopsis aurea
nigra, see Echinopsis nigra
obrepanda, see Echinopsis obrepanda
orozasana, see Echinopsis obrepanda?
pelecyrhachis, see Echinopsis ancistrophora
polyancistra, see Echinopsis ancistrophora
potosina, see Echinopsis ferox
rojasii, see Echinopsis obrepanda?
toralapana, see Echinopsis obrepanda?
torrecillasensis, see Echinopsis ancistrophora
wilkeae, see Echinopsis ferox

Pseudomammillaria, see Mammillaria
albescens, see Mammillaria decipiens subsp.

albescens
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Pseudomammillaria, continued
camptotricha, see Mammillaria decipiens

subsp. camptotricha
decipiens, see Mammillaria decipiens
kraehenbuehlii, see Mammillaria kraehen-

buehlii
Pseudomitrocereusfulviceps, see Pachycereus

fulviceps
Pseudonopalxochia conzattianum, see Disocac-

tus ackermanniivar. conzattianum
Pseudopilocereus, see Pilosocereus

arrabidae, see Pilosocereus arrabidae
atroflavidispinus, see Pilosocereus pachycladus
aurilanatus, see Pilosocereus aurisetus subsp.

aurilanatus
aurisetus, see Pilosocereus aurisetus
azureus, see Pilosocereus pachyladus
bradei, see Cipocereus bradei
carolinensis, see Pilosocereus flavipulvinatus
catingicola, see Pilosocereus catingicola
chrysostele, see Pilosocereus chrysostele
cuyabensis, see Pilosocereus machrisii
densiareolatus, see Pilosocereus densiareolatus
diersianus, see Pilosocereus diersianus
flavipulvinatus, see Pilosocereus flavipulvina-

tus
floccosus, see Pilosocereus floccosus
fulvilanatus, see Pilosocereus fulvilanatus
gaturianensis, see Pilosocereus piauhyensis
glaucochrous, see Pilosocereus glaucochrous
gounellei, see Pilosocereus gounellei
hapalacanthus, see Pilosocereus catingicola
juaruensis, see Pilosocereus machrisii
leutzelburgii, see Stephanocereus luetzelburgii
machrisii, see Pilosocereus machrisii
magnificus, see Pilosocereus magnificus
mucosiflorus, see Pilosocereus piauhyensis
multicostatus, see Pilosocereus multicostatus
nobilis, see Pilosocereus royeni
oligolepis, see Pilosocereus oligolepis
oreus, see Pilosocereus pachyladus
pachyladus, see Pilosocereus pachycladus
parvus, see Pilosocereus machrisii
pentaedrophorus, see Pilosocereus pentaedro-

phorus
pernambucoensis, see Pilosocereus pachycla-

dus subsp. pernambucoensis
piauhyensis, see Pilosocereus piauhyensis
quadricostatus, see Pilosocereus floccosus

subsp. quadricostatus
robustus, see Pilosocereus catingicola
rupicola, see Pilosocereus catingicola
ruschianus, see Pilosocereus brasiliensis subsp.

superbus, see Pilosocereus pachycladus
superfloccosus, see Pilosocereus gounellei
tuberculatus, see Pilosocereus tuberculatus
ulei, see Pilosocereus ulei
vilaboensis, see Pilosocereus vilaboensis
werdermannianus, see Pilosocereus aurisetus
zehntneri, see Pilosocereus gounellei subsp.

salvadorensis, see Pilosocereus catingicola
subsp. salvadorensis

saudadensis, see Pilosocereus machrisii
sergipensis, see Pilosocereus catingicola
splendidus, see Pilosocereus pachycladus

Pseudorhipsalis, 592
acuminata, 592
a/ate, 592
harrisii, see £ a/ate
himantodada, 592, 593
horichii, 593
lankesteri, 593
macracantha, see Disocactus macranthus
ramulosa, 593

Pseudotephrocactus, see Maihueniopsis
atacamensis, see Maihueniopsis atacamensis
ovata, see Maihueniopsis ovata
pentlandii, see Cumulopuntia pentlandii
subterraneus, see Maihueniopsis subterraneus

Pseudozygocactus epiphylloides, see Hatiora epi-
phylloides

Pterocactus, 29, 593
araucanus, 594
australis, 39, 594
decipiens, see £ tuberosus
fischeri,30,594,595
gonjianii, 594-595
hickenii, 595
kuntzei, see P. tuberosus
megliolii, 595
pumilus, see P. valentinii
reticulatus, 595
skottsbergii, see P. hickenii
tuberosus, 596
valentinii, 596

Pterocereus, see Pachycereus
foetidus, see Pachycereus gaumeri
gaumeri, see Pachycereus gaumeri

Puebloa bradyi, see Pediocactus bradyi
despainii, see Pediocactus despainii
winkleri, see Pediocactus winkleri

Puna, see Maihueniopsis
bonnieae, see Maihueniopsis bonnieae
clavarioides, see Maihueniopsis clavarioides
subterranea, see Maihueniopsis subterranea

Pygmaeocereus, 596
akersii, see £ bylesianus?.
bieblii, 596-597
bylesianus, 597
familiaris, 597
rowleyanus, see P. bylesianus

Pyrrhocactus, see Eriosyce
aconcaguensis, see Eriosyce curvispina var.

armatus, see Eriosyce curvispina var. armata
aspillagae, see Eriosyce aspillagae
atrospinosus, see Eriosyce strausiana
atroviridis, see Eriosyce crispa var. atroviridis
bulbocalyx, see Eriosyce bulbocalyx
calderanus, see Eriosyce taltalensis
carrizalensis, see Eriosyce crispa var. carriza-

lensis
catamarcensis, see Eriosyce strausiana
chaniarensis, see Eriosyce heinrichiana
chilensis, see Eriosyce chilensis

albidiflorus, see Eriosyce chilensis var. a/fez-
df/Jora

choapensis, see Eriosyce curvispina var. c/w-

chorosensis, see Eriosyce heinrichiana
coliguayensis, see Eriosyce curvispina
confinis, see Eriosyce confinis
crispus, see Eriosyce crispa
curvispinus, see Eriosyce curvispina
deherdtianus, see Eriosyce heinrichiana
dimorphus, see Eriosyce heinrichiana
dubius, see Eriosyce bulbocalyx
echinus, see Eriosyce taltalensis var. echinus
engleri, see Eriosyce engleri
eriosyzoides, see Eriosyce kunzei
floccosus, see Eriosyce taltalensis var.floccosa
floribundus, see Eriosyce recondita
froehlichianus, see Eriosyce curvispina?
garaventae, see Eriosyce garaventae
glaucescens, see Eriosyce taltalensis
gracilis, see Eriosyce taltalensis
grandiflorus, see Eriosyce curvispina
heinrichiana, see Eriosyce heinrichiana
horridus, see Eriosyce curvispina

mutabilis, see Eriosyce curvispina var. mi-
tabilis

huascensis, see Eriosyce crispa var. huascensis
intermedius, see Eriosyce taltalensis
iquiquensis, see Eriosyce recondita subsp.

iquiquensis
jussieui, see Eriosyce curvispina7.
kesselringianus, see Eriosyce curvispina?.
krausii, see Eriosyce chilensis
kunzei, see Eriosyce kunzei
limariensis, see Eriosyce limariensis
lissocarpus, see Eriosyce marksiana var. /isso-

andicola, see Eriosyce curvispina
aricensis, see Eriosyce recondita

gracilis, see Eriosyce marksiana var. gracilis
marayesensis, see Eriosyce bulbocalyx
marksianus, see Eriosyce marksiana
megliolii, see Eriosyce bulbocalyx
melanacanthus, see Eriosyce villicumensis
neohankeanus, see Eriosyce taltalensis
occultus, see Eriosyce occulta
odoriflorus, see Eriosyce curvispina
pachacoensis, see Eriosyce strausiana var.

pachacoensis
pamaensis, see Eriosyce curvispina
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paucicostatus, see Eriosyce taltalensis subsp.
paudcostata

pilispinus, see Eriosyce taltalensis subsp. pili-
spina

platyacanthus, see Eriosyce strausiana
pulchellus, see Eriosyce taltalensis
pygmaeus, see Eriosyce taltalensis var. pyg-

maea
reconditus, see Eriosyce recondita
residuus, see Eriosyce recondita
robustus, see Eriosyce curvispina var. robusta
rupicola, see Eriosyce taltalensis
sanjuanensis, see Eriosyce strausiana
saxifragus, see Eriosyce recondita
scoparius, see Eriosyce taltalensis
setiflorus, see Eriosyce strausiana
setosiflorus, see Eriosyce heinrichiana var. 5e-

to/y/ora
intermedius, see Eriosyce heinrichiana var.

intermedia
simulans, see Eriosyce heinrichiana subsp.

strausianus, see Eriosyce strausiana
subaianus, see Eriosyce gar 'aventae
taltalensis, see Eriosyce taltalensis
tenuis, see Eriosyce taltalensis
totoralensis, see Eriosyce crispa var. tofora-

lensis
transiens, see Eriosyce taltalensis
transitensis, see Eriosyce kunzeivar. trnnsi-

tensis
trapichensis, see Eriosyce heinrichiana
truncatipetalus, see Eriosyce curvispina
tuberisulcatus, see Eriosyce curvispina var.

tuberisulcata
umadeave, see Eriosyce umadeave

marayesensis, see Eriosyce bulbocalyx
vallenarensis, see Eriosyce kunzei
vertongenii, see Eriosyce vertongenii
vexatus, see Eriosyce recondita
villicumensis, see Eriosyce villicumensis
vollianus, see Eriosyce strausiana
wagenknechtii, see Eriosyce heinrichiana

Quiabentia, 598
chacoensis, see Q. verticillata
pereziensis, see Q. verticillata
pflanzii, see Q. verticillata
verticillata, 25, 29, 598
zehntneri, 598

Rapicactus, see Turbinicarpus
mandragora, see Turbinicarpus mandragora
subterraneus, see Turbinicarpus subterraneus

Rathbunia, see Stenocereus
alamosensis, see Stenocereus alamosensis
beneckei, see Stenocereus beneckei
chacalapensis, see Stenocereus chacalapensis
chrysocarpa, see Stenocereus chrysocarpus
deficiens, see Stenocereus griseus
dumortieri, see Isolatocereus dumortieri

eichlamii, see Stenocereus eichlamii
eruca, see Stenocereus eruca
fimbriata, see Stenocereusfimbriatus
fricii, see Stenocereus fricii
grisea, see Stenocereus griseus
gummosa, see Stenocereus gummosus
kerberi, see Stenocereus kerberi
laevigata, see Stenocereus laevigatus
longispinus, see Stenocereus eichlamii
martinezii, see Stenocereus martinezii
montana, see Stenocereus montanus
neosonorensis, see Stenocereus alamosensis
pruinosa, see Stenocereuspruinosus
queretaroensis, see Stenocereus queretaroensis
quevedonis, see Stenocereus quevedonis
sonorensis, see Stenocereus alamosensis
standleyi, see Stenocereus standleyi
stellata, see Stenocereus stellatus
thurberi, see Stenocereus thurberi
treleasei, see Stenocereus treleasei
yunckeri, see Stenocereusyunckeri

Rauhocereus riosaniensis, 599
subsp. jaenensis, 599
subsp. riosaniensis

Rebutia,66,599
albiareolata, see R. pseudodeminuta
albiflora, 600
albipilosa, see R.fiebrigii
albispina, see ft. nigricans
albopectinata, 600
applanata, see ft. steinmannii
archibuiningiana, see .R. spinosissima
arenacea, 26,600
atrovirens, see R.pygmaea?
auranitida, see R. einsteinii
aureiflora, 600

elegans, see ft. aureiflora
brachyantha, see R.. steinmannii
brunescens, 600-601
brunneoradicata, see R.. steinmannii
buiningiana, see R. pseudodeminuta
caineana,601
cajasensis, see R.fiebrigii
calliantha, see ft. wessneriana
camargoensis, see R. steinmannii
canacruzensis, see R.pygmaea
candiae, see R. arenacea
canigueralii, 601-602

subsp. canigueralii, 601
subsp. crispata
subsp. puluhra

caracarensis, see R. canigueralii
cardenasiana, 602
carmeniana, see R. nigricans
carminea, see R. minuscula
christinae, see R. steinmannii
chrysacantha, see R. minuscula
cincinnata, see R. steinmannii
cintiensis, see R.fiebrigii

colorea, see R.pygmaea
corroana, see R. neocumingii
costata, see R. steinmannii
crassa, see R.pygmaea
cylindrica, 602
deminuta, 602
diersiana, see R.pygmaea
donaldiana, see R.fiebrigii
einsteinii, 602
elegantula, see ft. pygmaea
eos, see R.pygmaea
euanthema, see ft. aureiflora
eucalyptana, see ft. steinmannii
fabrisii, 602
famatimensis, see Echinopsisfamatimensis
fidaiana, 602-603

subsp. cintiensis
subsp. fidaiana, 603

fiebrigii, 603
flavistyla, 603
friedrichiana, see R. pygmaea
froehlichiana, see ft. spegazziniana
fulviseta, 603
fusca, see R. spegazziniana
glomeriseta, see R. arenacea
glomerispina, see R. steinbachii
gonjianii, 603-604
graciliflora, see R. minuscula
gracilispina, see R.pygmaea
grandiflora, see ft. minuscula
Xgrandilacea, see R. minuscula
haagei, see R.pygmaea
haefneriana, see R.pygmaea
haseltonii, see R. caineana
heliosa, 604
hoffmannii, see R. spinosissima
huasiensis, 604
hyalacantha, see ft. marsoneri
ichyacantha, see R.fiebrigii
inflexiseta, see ft. canigueralii
iridescens, see ft. pygmaea
iscayachensis, see R. pygmaea
jujuyana, see R.fiebrigii
kariusiana, see ft. minuscula
kieslingii, see R.fiebrigii
knizei, see ft. pygmaea
krainziana, see R. marsoneri
krugeri, see ft. steinbachii subsp. kruegeri
kupperiana, see R. pseudodeminuta?
lanosiflora, see R.pygmaea
leucacantha, see R. steinmannii
leucanthema, 604
mojor, see R. steinmannii
mamillosa, see R. spegazziniana
margarethae, see R. padcayensis
marsoneri, 26,604
melanocentra, see ft. steinmannii
menesesii, see R. arenacea
mentosa, 604-605
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Rebutia mentosa, continued
subsp. mentosa
subsp. purpurea

minuscula, 605
chrysacantha, see R. minuscula
grandiflora, see R. minuscula
violaciflora, see R. minuscula

minutissima, see R.pseudodeminuta
mixta, see R. pygmaea
mixticolor, see R. pygmaea
mundanensis, see R. pygmaea
muscula, see R.fiebrigii
narvaecensis, 605
nazarenoensis, see R. pygmaea
neocumingii, 605-606

subsp. neocumingii
subsp. pilcomayensis
pulquinensis, see R. neocumingii
subsp. riograndensis, 606
subsp. saipinensis
subsp. trollii

neumanniana, 606
nigricans, 606
nitida, see R. pseudodeminuta
nogalesensis, see R. pseudodeminuta
oculata, see R. aureiflora
odontopetala, see R. pygmaea
oligacantha, 607
ourensis, see R. pygmaea
padcayensis, 607
pallida, see R. pygmaea
parvula, see R. steinmannii
patericalyx, see R. spegazziniana
pauciareolata, see R. pygmaea
paucicostata, see R. pygmaea
pelzliana, see R. pygmaea
perplexa, 607
poecilantha, see R. steinmannii
polymorpha, see R. steinbachii
polypetala, see R. pygmaea
potosina, see R. steinmannii
pseudodeminuta, 607
pseudominuscula, see ,R. deminuta
pseudoritteri, see R. pygmaea?
pulchella, see R.fiebrigii
pulchra, see R. canigueralii subsp. pulchra
pulvinosa, 607
pygmaea, 607-608
raulii, see R. ritteri
rauschii, see R. steinmannii
ritteri, 608
robustispina, see R. pseudodeminuta
rosalbiflora, see R. pygmaea
rubiginosa, see R. spegazziniana
rutiliflora, see R. pygmaea
salpingantha, see R. pygmaea
sanguinea, see R. pseudodeminuta
sarothroides, see R. aureiflora
schatzliana, see R. albopectinata

senilis, see R. minuscula
chrysantha, see R. minuscula
hyalacantha, see R. marsoneri

simoniana, 608
singularis, see R. padcayensis
spegazziniana, 609
spinosissima, 33,609
steinbachii, 609-610

subsp. kruegeri
subsp. steinbachii
subsp. tiraquensis
subsp. verticillacantha, 609

steinmannii, 610-611
sumayana, see R. spegazziniana
supthutiana, see R. albopectinata
tamboensis, see R.fiebrigii
taratensis, see R. steinbachii
tarijensis, see R. spegazziniana
tarvitaensis, see R. spegazziniana
tiraquensis, see R. steinbachii subsp. tiraquensis
torquata, see R. pygmaea
totorensis, see R. steinbachii
tropaeolipicta, see R. pygmaea
tuberculata, see R. steinmannii
tuberculato-chrysantha, see R. steinbachii
tuberosa, see R. spegazziniana
tunariensis, see R. steinbachii
vallegrandensis, see R.fiebrigii
villazonensis, see R. pygmaea
violaciflora, see R. minuscula
violascens, see R. pygmaea
violaceostaminea, see R.pygmaea
vizcarrae, see R. steinbachii
vulpina, see R. spegazziniana
wahliana, see R.pseudodeminuta
walteri, see R. spinosissima
wessneriana,6ll

beryllioides, see R. wessneriana
yuncharasensis, see R. pygmaea?
yuquinensis, see R. pygmaea
xanthocarpa,611
zecheri, see R. spegazziniana

Reicheocactus, see Eriosyce
floribundus, see Eriosyce recondita
neoreichei, see Eriosyce napina
pseudoreicheanus, see Echinopsisfamatimensis

Rhipsalidopsis, see Hatiora
gaertneri, see Hatiora gaertneri
graeseri, see Hatiora xgraeseri
rosea, see Hatiora rosea

Rhipsalis,32,40,611
aculeata, see Lepismium aculeatum
acuminata, see Pseudorhipsalis acuminata
aethiopica, see R. baccifera
alata, see Pseudorhipsalis alata
alboareolata, see R. teres
alternata, see R.paradoxa
anceps, see Lepismium cruciforme
angustissima, see Pseudorhipsalis ramulosa

asperula, see Lepismium micranthum
baccifera, 18,22,34,39,612-613

subsp. baccifera, 23,612
subsp. erythrocarpa
fasciculata, see R. baccifera
fortdauphinensis, see R. baccifera
subsp. hileiabaiana
subsp. horrida
subsp. mauritiana
rhodocarpa, see R. baccifera
subsp. shaferi

bambusoides, see Hatiora salicornioides
bartlettii, see R. baccifera
biolleyi, see Weberocereus biolleyi
boliviana, see Lepismium bolivianum
brachiata, see R. cereuscula
brevibarbis, see Lepismium cruciforme
brevispina, see Lepismium brevispinum
burchellii, 6l3
campos-portoana, 613
capilliformis, see R. teres
caripensis, see R. baccifera
cassutha, see R. baccifera

mauritiana, see R. baccifera subsp. mauri-
tiana

rhodocarpa, see R. baccifera
cassuthopsis, see R. baccifera
cassytha, see R. baccifera
cassythoides, see R. baccifera
cavernosa, see Lepismium cruciforme
cereiformis, see Lepismium ianthothele?
cereoides,613
cereuscula, 22,41,614
chloroptera, see R. elliptica
chrysantha, see R. dissimilis?
chrysocarpa, see R. puniceodiscus
clavata, 614,615
clavellina, see R. teres
comorensis, see R. baccifera
conferta, see R. teres
coralloides, see R. baccifera
coriacea, see Pseudorhipsalis ramulosa
crenata, see Lepismium crenatum
cribata, see R. teres
crispata,614
crispimarginata, see R. oblonga
cruciformis, see Lepismium cruciforme
cuneata,6l4
cylindrica, see R. grandiflora
densiareolata, see R. lindbergiana
dichotoma, see R. baccifera
dissimilis, 614-615
dusenii, see R.pachyptera
elliptica, 615
epiphyllanthoides, see R. dissimilis
epiphylloides, see Hatiora epiphylloides
erythrocarpa, see R. baccifera subsp. erythro-

carpa
ewaldiana,615
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fasciculata, see R. baccifera
fastigiata, see R. grandiflora
floccosa, 33, 615-616

subsp.floccosa
subsp. hohenauensis
subsp. oreophila
subsp. pittieri
subsp. pulvinigera
subsp. tucumanensis,6\6

floribunda, see R.. feres
flosculosa, see R. floccosa
foveolata, see R. neves-armondii
funalis, see R. grandiflora
gaertneri, see Hatiora gaertneri
gibberula, see R. floccosa
goebeliana,616,617
gonocarpa, see Lepismium warmingianum
gracilis, see R.. feres
grandiflora, 616
guineensis, see R. baccifera
hadrosoma, see R. grandiflora
harrisii, see Pseudorhipsalis data
heptagona, see R. baccifera
herminiae, see Hatiora herminiae
heteroclada, see R. feres
himantoclada, see Pseudorhipsalis himanto-

clada
hoelleri,617
hohenauensis, see R. floccosa subsp. /zo/ze-

hookeriana, see R. baccifera
horrida, see R. baccifera subsp. horrida
houlletiana, see Lepismium houlletianum
houlletii, see Lepismium houlletianum
hylaea, see R. baccifera
ianthothele, see Lepismium ianthothele
incachacana, see Lepismium incachacanum
jamaicensis, see Pseudorhipsalis ramulosa
juengeri,6l7
kirkbergii, see R. micrantha
knightii, see Lepismium cruciforme
leiophloea, see Pseudorhipsalis ramulosa
leucorhaphis, see Lepismium lumbricoides
Hndbergiana,6l7
linearis, see Lepsimium warmingianum
loefgrenii, see Lepismium lumbricoides
lorentziana, see Lepismium lorentzianum
lumbricoides, see Lepismium lumbricoides
macrocarpa, see Epiphyllum phyllanthus
macropogon, see Lepismium cruciforme
madagascariensis, see R. baccifera
maricaensis, see R. feres
megalantha, see R. neves-armondii
mesembryanthemoides, 617
micrantha, 617, 618
minutiflora, see R. baccifera
mittleri, see Lepismium cruciforme
miyagawae, see Lepismium miyagawae
monacantha, see Lepismium monacanthum

monteazulensis, see Rhipsalis floccosa
myosurus, see Lepismium cruciforme
neves-armondii, 618,619
novaesii, see R. neves-armondii
oblonga,6l8
occidentalis,6l8
olivifera,6\8
ormindoi,6l8
pacheco-leonis, 618-619

subsp. catenulata
subsp. pacheco-leonis

pachyptera,619
paradoxa,6l9

catenulata, see R. pacheco-leonis subsp.
catenulata

subsp. paradoxa
subsp. septentrionalis

paranganiensis, see Lepismiumparanganiensis
pendula (Swartz) Link & Otto, see R. baccifera
pendula Vb'hting, see R. feres
penduliflora, see R. cereuscula
pentaptera, 24,619-620
phyllanthus, see Epiphyllum phyllanthus
pilocarpa, 620
pilosa, see R. baccifera
pittieri, see R. floccosa subsp. pittieri
prismatica, see R. teres
pulchra, 620
pulvinigera, see R. floccosa subsp. pulvinigera
puniceodiscus, 620-621
purpusii, see Pseudorhipsalis ramulosa
quellebambensis, see R. baccifera
radicans, see Lepismium cruciforme
ramosissima, see Lepismium cruciforme
ramulosa, see Pseudorhipsalis ramulosa
rauhiorum, see R. micrantha
regnellii, see Lepismium houlletianum
riedeliana, see R feres?
rigida, see R. dissimilis?
robusta Lemaire, see R. pachyptera
robusta G. Lindberg, see R. grandiflora
rosea, see Hatiora rosea
roseana, see R. micrantha
russellii,620,62l
saglionis, see R. cereuscula
salicornioides, see Hatiora salicornioides
sarmentacea, see Lepismium lumbricoides
saxatilis, see R. dissimilis
shaferi, see R. baccifera subsp. shaferi
simmleri, see R. cereuscula
spinescens, seeR. dissimilis
squamulosa, see Lepismium cruciforme
suarensis, see R. baccifera
suareziana, see R. baccifera
sulcata,62l
swartziana, see Pseudorhipsalis data
teres, 621
tetragona, see R. teres
tonduzii, see R. micrantha

trigona,621
tucumanensis, see R. floccosa subsp. tucuma-

nensis
undulata, see R. baccifera
villigera, see Hatiora salicornioides
virgata, see R. teres
warmingiana, see Lepismium warmingianum
wercklei, see R. micrantha
zanzibarica, see R. baccifera

Rhipsaphyllopsisgraeseri, see Hatiora xgraeseri
Rhodocactus, see Pereskia

antonianus, see Pereskia weberiana
autumnalis, see Pereskia lychnidiflora
bleo, see Pereskia bleo
colombianus, see Pereskia guamacho
conzattii, see Pereskia lychnidiflora
corrugatus, see Pereskia bleo
cubensis, see Pereskia zinniiflora
grandifolius, see Pereskia grandifolia
guamacho, see Pereskia guamacho
higueranus, see Pereskiopsis spathulata
horridus, see Pereskia horridus
lychnidiflorus, see Pereskia lychnidiflora
nicoyanus, see Pereskia lychnidiflora
portulacifolius, see Pereskia portulacifolia
sacharosa, see Pereskia sacharosa
saipinensis, see Pereskia sacharosa
tampicanus, see Pereskia grandifolia
zinniiflora, see Pereskia zinniiflora

Ritterocereus, see Stenocereus
chacalapensis, see Stenocereus chacalapensis
deficiens, see Stenocereusgriseus
eichlamii, see Stenocereus eichlamii
fimbriatus, see Stenocereusflmbriatus
griseus, see Stenocereus griseus
humilis, see Armatocereus humilis
hystrix, see Stenocereus fimbriatus
laevigatus, see Stenocereus laevigatus
montanus, see Stenocereus montanus
pruinosus, see Stenocereuspruinosus
queretaroensis, see Stenocereus queretaroensis
standleyi, see Stenocereus standleyi
weberi, see Pachycereus weberi

Rodentiophila, see Eriosyce
atacamensis, see Eriosyce rodentiophila
megacarpa, see Eriosyce rodentiophila

Rooksbya euphorbioides, see Neobuxbaumia eu-
phorbioides

Roseocactus, see Ariocarpus
fissuratus, see Ariocarpus fissuratus
intermedius, see Ariocarpus fissuratus
kotschoubeyanus, see Ariocarpus kotschou-

beyanus
macdowellii, see Ariocarpus kotschoubey-

anus
lloydii, see Ariocarpus fissuratus

Roseocereus tephracanthus, see Harrisia tetra-
cantha

Samaipaticereus, 622
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Samaipaticereus, continued
corroanus, 622
inquisivensis, see Yungasocereus inquisivensis

Schlumbergera, 33, 622
bridgesii, see Schlumbergera russelliana
xbuckleyi, 623
Candida, see S. microsphaerica subsp. Candida
epiphylloides, see S. russelliana
xerotica, 623
gaertneri, see Hatiora gaertneri
kautskyi, 623
microsphaerica, 623

subsp. Candida
subsp. microsphaerica

obtusangula, see S. microsphaerica
opuntioides, 623-624
orssichiana, 624
xreginae, 624
russelliana, 624-625
truncata, 625

Sclerocactus, 625
blainei, see S. spinosior subsp. blainei
brevihamatus, 625-626

subsp. brevihamatus
subsp. tobuschii, 626

brevispinus, see S. glaucus
cloverae, see S.parviflorus

brackii, see S.parviflorus
contortus, see S.parviflorus
erectrocentrus, see Echinomastus erectocentrus
glaucus, 626
havasupaiensis, see S.parviflorus subsp. /w-

intermedius, see S.parviflorus subsp. inter-
mecdius

intertextus, see Echinomastus intertextus
dasyacanthus, see Echinomastus intertextus

johnsonii, see Echinomastus johnsonii
mariposensis, see Echinomastus mariposensis
mesae-verdae, 626
nyensis, 627
papyracanthus, 27, 74, 627
parviflorus, 35, 627-628

subsp. havasupaiensis
subsp. intermedius
subsp. parviflorus
subsp. terrae-canyonae, 627

polyancistrus, 628
pubispinus, 628

sieri, see S. sileri
scheeri, 628-629
schlesseri, see S. spinosior
sileri, 629
spinosior, 629

subsp. blainei
subsp. spinosior

terrae-canyonae, see S.parviflorus subsp. ter-

uncinatus, 629-630

subsp. crassihamatus
subsp. uncinatus
subsp. wrightii, 630

unguispinus, see Echinomastus unguispinus
warnockii, see Echinomastus warnockii
wetlandicus, see S. glaucus

ilseae, see S. glaucus
whipplei, 630

busekii, see S. spinosior
spinosior, see S. spinosior

Wrightiae, 630,631
Selenicereus, 30,631

anthonyanus,63l
atropilosus, 631 -632
boeckmannii, 632
brevispinus, 632
chontalensis, 632
chrysocardium, 632
coniflorus, 632-633
donkelaari, 633
grandiflorus, 62,633
hallensis, see S. grandiflorus
hamatus, 69,633
hondurensis, 634
inermis, 634
innesii, 634
knuthianus, see S. grandiflorus
macdonaldiae, 634
maxonii, see S. urbanianus
megalanthus, 634
mirandae,see Weberocereusglaberv&r. mi-

randae
murrillii, 634
nelsonii, 634-635
nycticaulis, see S.pteranthus
pringlei, see S. coniflorus
pseudospinulosus, see S. spinulosus
pteranthus, 635
quadrangularis, see Acanthocereus tetragonus
rizzinii, see S. setaceus
rothii, see S. macdonaldiae
rubineus, 58,635
setaceus, 635
spinulosus, 635-636
testudo, 636
fricflg, 636
urbanianus, 636
vagans, 636,637
validus, 636-637
vaupelii, see S. boeckmannii
wercklei, 637
wittii, 637

xSeleniphyllum cooperi, see Epiphyllum crena-
tum var. kimnachii

Seticereus, see Cleistocactus
aurivillus, see Cleistocactus icosagonus
chlorocarpus, see Browningia chlorocarpa
humboldtii, see Cleistocactus icosagonus
icosagonus, see Cleistocactus icosagonus

roezlii, see Cleistocactus roezlii
Seticleistocactus, see Cleistocactus

dependens, see Cleistocactus dependens
piraymirensis, see Cleistocactus piraymirensis

Setiechinopsis mirabilis, see Echinopsis mirabilis
Siccobaccatus, see Micranthocereus

dolichospermaticus, see Micranthocereus
dolichospermaticus

estevesii, see Micranthocereus estevesii
grandiflorus, see Micranthocereus estevesii
insigniflorus, see Micranthocereus estevesii

Soehrensia, see Echinopsis
bruchii, see Echinopsis bruchii
formosa, see Echinopsis formosa
grandis, see Echinopsis bruchii
ingens, see Echinopsis bruchii
korethroides, see Echinopsis korethroides
oreopepon, see Echinopsis formosa
smrziana, see Echinopsis smrziana
uebelmanniana, see Echinopsis formosa?.

Solisia pectinata, see Mammillaria pectinifera
Spegazziniafidaiana, see Rebutiafidaiana
Stenocactus, 637

albatus, see S. vaupelianusl
arrigens, see S. crispatus
bustamantei, see S. ochoterenanus
coptonogonus, 638
crispatus, 638-639
dichrioacanthus, see 5. crispatus
hastatus, 639
heteracanthus, see S. ochoterenanus?
lamellosus, see S. crispatus
lancifer, see S. crispatus
lexarzai, see S. ochoterenanus
lloydii, see S. multicostatus
multicostatus, 639
obvallatus, 639-640
ochoterenanus, 640
pentacanthus, see S. obvallatus
phyllacanthus, 640
rectispinus, 640-641

tricuspidatus, see S. phyllacanthus
vaupelianus, 641
zacatecasensis, see S. multicostatus

Stenocereus,36,64l
alamosensis, 641-642
aragonii, 642
beneckei, 642, 643
chacalapensis, 642-643
chrysocarpus, 643
deficiens, see Stenocereus griseus
dumortieri, see Isolatocereus dumortieri
eichlamii, 643-644
erwca, 22, 30, 75, 644
fimbriatus, 644
frcii, 55, 644-645
griseus, 55, 644, 645
gummosus, 55, 70, 645-646
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hystrix, see Stenocereusfimbriatus
kerberi, 646
laevigatus, 646
littoralis, see Stenocereus thurberi subsp. litto-

ralis
longispinus, see Stenocereus eichlamii
marginatus, see Pachycereus marginatus

gemmatus, see Pachycereus marginatus
martinezii, 646
montanus, 646-647
pruinosus, 55,646,647
queretaroensis, 55,647
quevedonis, 647
standleyi, 647-648
stellatus, 55,648
thurberi,55,60,7l,72y648

subsp. littoralis
subsp. thurberi, 20,648

treleasei, 648,649
weberi, see Pachycereus weberi
yunckeri, 649

Stephanocereus, 649
leucostele, 649-650
luetzelburgii, 650

Stetsonia coryne, 58,64,69,650
Strombocactus, 650

denegrii, see Obregonia denegrii
disciformis, 28,33,35,651

subsp. disciformis, 651
subsp. esperanzae

jarmilae, see 5. disciformis
klinkerianus, see Turbinicarpus schmiedick-

eanus subsp. klinkerianus
laui, see Turbinicarpus laui
lophophoroides, see Turbinicarpus lophopho-

roides
macrochele, see Turbinicarpus schmiedicke-

anus subsp. macrochele
polaskii, see Turbinicarpus schwarzii
pseudomacrochele, see Turbinicarpus pseudo-

macrochele
pulcherrimus, see S. disciformis
schmiedickeanus, see Turbinicarpus schmie-

dickeanus
klinkerianus, see Turbinicarpus schmie-

dickeanus subsp. klinkerianus
schwarzii, see Turbinicarpus schmiedickeanus

Strophocactus wittii, see Selenicereus wittii
Submatucana, see Matucana

aurantiaca, see Matucana aurantiaca
aureiflora, see Matucana aureiflora
calvescens, see Matucana aurantiaca
currundayensis, see Matucana aurantiaca

subsp. currundayensis
formosa, see Matucana formosa
intertexta, see Matucana intertexta
madisoniorum, see Matucana madisoniorum
myriacantha, see Matucana haynei subsp.

myriacantha

paucicostata, see Matucana paucicostata
ritteri, see Matucana ritteri

Subpilocereus, see Cerews
atroviridis, see Cereus repandus
grenadensis, see Cereus repandus
horrispinus, see Cereus horrispinus
margaritensis, see Cereus repandus
mortensenii, see Cereus mortensenii
ottonis, see Cerews horrispinus
remolinensis, see Cereus repandus
repandus, see Cereus repandus

micracanthus, see Cereus repandus
russelianus, see Cereus fricii

Sulcorebutia, see Rebutia
alba, see Rebutia canigueralii
albaoides, see Rebutia canigueralii
albissima, see Rebutia mentosa
arenacea, see Rebutia arenacea
augustinii, see Rebutia mentosa
breviflora, see Rebutia caineana
brevispina, see Rebutia canigueralii
caineana, see Rebutia caineana
callecallensis, see Rebutia neocumingii
candiae, see Rebutia arenacea
canigueralii, see Rebutia canigueralii
caracarensis, see Rebutia canigueralii
cardenasiana, see Rebutia cardenasiana
chilensis, see Neowerdermannia chilensis
cintiensis, see Rebutia fidaiana subsp. cmfc-

ensis
clavata, see Rebutia steinbachii
cochabambina, see Rebutia steinbachii
corroana, see Rebutia neocumingii
crispata, see Rebutia canigueralii subsp. cra-

croceareolata, see Rebutia steinbachii
cylindrica, see Rebutia cylindrica
electracantha, see Rebutia steinbachii
erinacea, see Rebutia neocumingii
fidaiana, see Rebutia fidaiana
fischeriana, see Rebutia canigueralii
flavida, see Rebutia neocumingii
flavissima, see Rebutia mentosa
formosa, see Rebutia mentosa
frankiana, see Rebutia canigueralii
glomeriseta, see Rebutia arenacea
glomerispina, see Rebutia steinbachii
haseltonii, see Rebutia caineana
hediniana, see Rebutia neocumingii
hojfmanniana, see Rebutia steinbachii
inflexiseta, see Rebutia canigueralii
krahnii, see Rebutia steinbachii
krugeri, see Rebutia steinbachii subsp.

gerz
lanata, see Rebutia neocumingii
leocoriensis, see Rebutia fidaiana
lepida, see Rebutia steinbachii
longigibba, see Rebutia neocumingii
losenickyana, see Rebutia canigueralii

mariana, see R. steinbachii
markusii, see Rebutia mentosa
menesesii, see Rebutia arenacea
mentosa, see Rebutia mentosa
mizquensis, see Rebutia steinbachii
multispina, see Rebutia neocumingii
muschii, see Rebutia arenacea
neocorroana, see Rebutia neocumingii
neocumingii, see Rebutia neocumingii
neumanniana, see Rebutia neumanniana
nigrofuscata, see Rebutia steinbachii
oenantha, see Rebutia steinbachii
oligacantha, see Rebutia oligacantha
pampagrandensis, see Rebutia steinbachii
pasopayana, see Rebutia canigueralii
perplexiflora, see Rebutia canigueralii
pilcomayensis, see Rebutia neocumingii

subsp. pilcomayensis
platygona, see Rebutia neocumingii
polymorpha, see Rebutia steinbachii
pulchra, see Rebutia canigueralii subsp. pul-

chra
pulquinensis, see Rebutia neocumingii
purpurea, see Rebutia mentosa subsp. pur-

rauschii, see Rebutia canigueralii
riograndensis, see Rebutia neocumingii

subsp. riograndensis
ritteri, see Rebutia canigueralii
rubroaurea, see Rebutia canigueralii
sanguineotarijensis, see Rebutia oligacantha
santiaginiensis, see Rebutia mentosa
steinbachii, see Rebutia steinbachii

australis, see Rebutia steinbachii
kruegeri, see Rebutia steinbachii subsp.

kruegeri
tiraquensis, see Rebutia steinbachii subsp.

tiraquensis
vertidllacantha, see Rebutia steinbachii

subsp. vertidllacantha
sucrensis, see Rebutia neocumingii
tarabucoensis, see Rebutia canigueralii
taratensis, see Rebutia steinbachii

minima, see Rebutia steinbachii
tarijensis, see Rebutia oligacantha
tiraquensis, see Rebutia steinbachii subsp.

tiraquensis
totoralensis, see Rebutia steinbachii
torotorensis, see Rebutia mentosa
totorensis, see Rebutia steinbachii
tuberculato-chrysantha, see Rebutia stein-

bachii
tunariensis, see Rebutia steinbachii
unguispina, see Rebutia mentosa
vazqueziana, see Rebutia canigueralii
vertidllacantha, see Rebutia steinbachii

subsp. vertidllacantha
vilcayensis, see Rebutia fidaiana
vizcarrae, see Rebutia steinbachii
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Sulcorebutia, continued
vorwerkii, see Neowerdermannia vorwerkii
westii, see Rebutiafidiana
xanthoantha, see Rebutia arenacea
zavaletae, see Rebutia canigueralii

Tacinga, 652
atropurpurea, see T.funalis
braunii, 652,653
funalis, 652,653

atropurpurea, see T. funalis
inamoena, 43,652,653
palmadora, 652,653
xquipa, 652-653
saxatilis, 653

subsp. estevesii
subsp. saxatilis

werneri, 654
zehntneri, see T.funalis

Tephrocactus, 654
albiscoparius, see Cumulopuntia bolviana
alboareolatus, see Cumulopuntia zehnderi
alexanderi, 654
andicolus, see I articulatus
aoracanthus, 654-655
articulatus, 655
asplundii, see Cumulopuntia boliviana
atacamensis, see Maihueniopsis atacamensis
atroglobosus, see Maihueniopsis nigrispina
atroviridis, see Austrocylindropuntiafloccosa
berteri, see Cumulopuntia sphaerica
bolivianus, see Cumulopuntia boliviana
bruchii, see I alexanderi
camachoi, see Maihueniopsis camachoi
campestris, see Cumulopuntia sphaerica
chichensis, see Cumulopuntia chichensis
chilensis, see Maihueniopsis camachoi
coloreus, see Maihueniopsis colorea
conoideus, see Maihueniopsis glomerata
corotilla, see Cumulopuntia corotilla
corrugatus, see Tunilla corrugata
crassicylindrica, see Cumulopuntia crassicy-

lindricus
crispicrinitus, see Austrocylindropuntiafloc-

cosa
cylindrarticulatus, see Cumulopuntia dacty-

lifera
cylindrolanatus, see Austrocylindropuntia

floccosa
dactyliferus, see Cumulopuntia dactylifera
darwinii, see Maihueniopsis darwinii
diadematus, see I articulatus
dimorphus, see Cumulopuntia sphaerica
echinaceus, see Cumulopuntia boliviana
ferocior, see Cumulopuntia chichensis
floccosus, see Austrocylindropuntiafloccosa
fulvicomus, see Cumulopuntiafulvicoma
geometricus, 655
glomeratus, see Maihueniopsis glomerata', see

also I articulatus

halophilis, see I alexanderi
heteromorphus, see Austrocylindropuntia

vestita
hickenii, see Maihueniopsis darwinii
hirschii, see Austrocylindropuntia hirschii
hossei, see T. aoracanthus
hypogaeus, see Maihueniopsis glomerata
ignescens, see Cumulopuntia ignescens
ignotus, see Cumulopuntia corotilla
kuehnrichianus, see Cumulopuntia sphaerica
lagopus, see Austrocylindropuntia lagopus
leoncito, see Maihueniopsis glomerata
malyanus, see Austrocylindropuntia lagopus
mandragora, see Maihueniopsis minuta
melanacanthus, see Cumulopuntia boliviana
microclados, see Cumulopunita rossiana
microsphaericus, see I alexanderi
minusculus, see Tunilla miniscula
minutus, see Maihueniopsis minuta
mirus, see Cumulopuntia sphaerica
mistiensis, see Cumulopuntia mistiensis
molinensis, 655-656
muellerianus, see Cumulopuntia sphaerica
multiareolatus, see Cumulopuntia sphaerica
neuquensis, see Maihueniopsis darwinii
nigrispinus, see Maihueniopsis nigrispina
noodtiae, see Cumulopuntia dactylifera
ovallei, see Maihueniopsis glomerata
ovatus (Loudon) F. Ritter, see T. aoracanthus
ovatus (Pfeiffer) Backeberg, see Maihueniop-

sis ovata
pediophilis, see T. aoracanthus
pentlandii, see Cumulopuntiapentlandii
platyacanthus, see Maihueniopsis darwinii
pseudorauppianus, see Cumulopuntia sphae-

rica
pseudo-udonis, see Austrocylindropuntia

floccosa
punta-caillan, see Austrocylindropuntia

punta-caillan
pyrrhacanthus, see Cumulopuntia pyrrha-

canthus
rarissimus, see Cumulopuntia pentlandii
rauhii, see Austrocylindropuntia floccosus
rauppianus, see Cumulopuntia sphaerica
reichianus, see Maihueniopsis glomerata
riojanus, see T. alexanderi
russellii, see Maihueniopsis ovata
setiger, see T. weberi
silvestris, see Tunilla silvestris
sphaericus, see Cumulopuntia sphaerica
strobiliformis, see T. articulatus
subinermis, see Cumulopuntia pentlandii
subterraneus, see Maihueniopsis subterranea
tarapacanus, see Maihueniopsis tarapacana
turpinii, see T. articulatus
udonis, see Austrocylindropuntiafloccosa
unguispinus, see Cumulopuntia unguispina
variflorus, see Maihueniopsis subterranea

verticosus, see Austrocylindropuntiafloccosa
weberi, 656
wilkeanus, see Cumulopuntia pentlandiii
yanganucensis, see Austrocylindropuntia

yanganucensis
zehnderi, see Cumulopuntia zehnderi

Thelocactus, 656
aguirreanus, see Acharagma aguirreana
beguinii, see Turbinicarpus beguinii
bicolor, 657

subsp. bicolor, 657
bolaensis, see T. bicolor
commodus, see T. bicolor
subsp. flavidispinus
pottsii, see T. bicolor
schottii, see T. bicolor
subsp. schwarzii
texensis, see T. bicolor
tricolor, see T. bicolor
wagnerianus, see T. bicolor

buekii, see T. tulensis subsp. buekii
conothelos, 657-658

subsp. argenteus
subsp. aurantiacus
subsp. conothelos, 658
macdowellii, see T. macdowellii

durangensis, see Echinomastus unquispinus
ehrenbergii, see T. leucacanthus
flavidispinus, see T. bicolor subsp. flavidispinus
flavus, see T. tulensis
fossulatus, see T. hexaedrophorus
garciae, 658
gielsdorfianus, see Turbinicarpusgielsdorfianus
goldii, see Turbinicarpus horripilus
hastifer, 658-659
heterochrotnus, 659
hexaedrophorus, 659-660

decipiens, see T. hexaedrophorus
droegeanus, see T. hexaedrophorus
fossulatus, see T. hexaedrophorus
subsp. hexaedrophorus, 660
labouretianus, see T. hexaedrophorus
subsp. lloydii
major, see T. hexaedrophorus

horripilus, see Turbinicarpus horripilus
johnsonii, see Echinomastus johnsonii
knuthianus, see Turbinicarpus knuthianus
krainzianus, see T. tulensis
lausseri, 660
leucacanthus, 660-661

subsp. leucacanthus
porrectus, see T. leucacanthus
sanchezmejoradae, see T. leucacanthus
subsp. schmollii, 660

lloydii, see T. hexaedrophorus subsp. lloydii
lophophoroides, see Turbinicarpus lophopho-

roides
lophothele, see T. rinconensis

nidulans, see T. rinconensis
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macdowellii, 661
mandragora, see Turbinicarpus mandragora
matudae, see T. tulensis subsp. matudae
multicephalus, see T. rinconensis?
nidulans, see T. rinconensis
panarottoanus, see T. conothelos?
phymatothelos, see T. rinconensis
porrectus, see T. leucacanthus
pseudopectinatus, see Turbinicarpuspseudo-

pectinatus
rinconensis, 661-662

freudenbergii, see I rinconensis
subsp. hintonii
nidulans, see I rinconensis
phymatothelos, see I rinconensis
subsp. rinconensis, 661

roseanus, see Acharagma roseana
sanchezmejoradai, see I leucacanthus
saueri, see Turbinicarpus saueri
saussieri, see I conothelos
schottii, see I bicolor
schwarzii, see I bicolor subsp. schwarzii
setispinus, 662

cachetianus, see T. setispinus
hamatus, see I setispinus
mierensis, see I setispinus
muehlenpfordtii, see I setispinus
orcuttii, see I setispinus
setaceus, see I setispinus

smithii, see I conothelos?
subterraneus, see Turbinicarpus subterraneus
tulensis, 662-663

subsp. buekii, 662
subsp. matudae
subsp. tulensis

unguispinus, see Echinomastus unguispinus
valdezianus, see Turbinicarpus valdezianus
viereckii, see Turbinicarpus viereckii
wagnerianus, see I bicolor
ysabelae, see Turbinicarpusysabelae

brevispinus, see Turbinicarpus ysabelae
Thelocephala, see Eriosyce

aerocarpa, see Eriosyce aerocarpa
duripulpa, see Eriosyce napina var. duripulpa
esmeraldana, see Eriosyce esmeraldana
fankhauseri, see Eriosyce tenebrica
fulva, see Eriosyce odieri subsp. fulva
glabrescens,seeEriosyceodierisubsp.glabres-

cens
krausii, see Eriosyce krausii
lembckei, see Eriosyce napina subsp. lembckei
longirapa, see Eriosyce krausii
malleolata, see Eriosyce krausii
napina, see Eriosyce napina
nuda, see Eriosyce aerocarpa
odieri, see Eriosyce odieri
reichei, see Eriosyce odieri
tenebrica, see Eriosyce tenebrica

Thrixanthocereus, see Espostoa

blossfeldiorum, see Espostoa blossfeldiorum
cullmannianus, see Espostoa senilis
longispinus, see Espostoa senilis
senilis, see Espostoa senilis

Torreyocactus conothelos, see Thelocactus cono-
thelos

argenteus, see Thelocactus conothelos subsp.

formosus, see Echinopsis formosa
fulvilanatus, see Echinopsis deserticola
glaucus, see Echinopsis glauca
glaziovii, see Arthrocereus glaziovii
grandiflorus, see Echinopsis huascha
grandis, see Echinopsis bruchii
herzogianus, see Echinopsis tarijensis subsp.

aurantiacus, see Thelocactus conothelos
subsp. aurantiacus

Toumeya, see Sclerocactus
bradyi, see Pediocactus bradyi
fickeisenii, see Pediocactus peeblesianus
klinkeriana, see Turbinicarpus schmiedicke-

anus subsp. klinkerianus
krainzianus, see Turbinicarpus pseudomacro-

chele subsp. krainzianus
lophophoroides, see Turbinicarpus

lophophoroides
macrochele, see Turbinicarpus schmiedicke-

anus subsp. macrochele
schwarzii, see Turbinicarpus schmiedick-

eanus subsp. schwarzii
papyracantha, see Sclerocactus papyracanthus
peeblesiana, see Pediocactus peeblesianus
pseudomacrochele, see Turbinicarpus pseudo-

macrochele
schmiedickeana, see Turbinicarpus schmie-

dickeanus
klinkeriana, see Turbinicarpus schmiedick-

eanus subsp. klinkerianus
Trichocereus, see Echinopsis

andalgalensis, see Echinopsis huascha
angelesii, see Echinopsis angelesii
antezanae, see Echinopsis antezanae
arboricola, see Echinopsis arbicola
atacamensis, see Echinopsis atacamensis
bertramianus, see Echinopsis bertramiana
bridgesii, see Echinopsis lageniformis
bruchii, see Echinopsis bruchii
cabrerae, see Echinopsis cabrerae
camarguensis, see Echinopsis camarguensis
campos-portoi, see Arthrocereus glaziovii
candicans, see Echinopsis candicans
catamarcensis, see Echinopsis huascha
cephalomacrostibas, see Echinopsis cephalo-

macrostibas
chalaensis, see Echinopsis chalaensis
chiloensis, see Echinopsis chiloensis
clavatus, see Echinopsis clavata
conaconensis, see Echinopsis conaconensis
coquimbanus, see Echinopsis coquimbana
courantii, see Echinopsis candicans
cuzcoensis, see Echinopsis cuzcoensis
deserticola, see Echinopsis deserticola
eremophilus, see Echinopsis atacamensis
escayachensis, see Echinopsis escayachensis
fabrisii, see Echinopsis fabrisii
fascicularis, see Haageocereusfascicularis

totorensis, see Echinopsis tarijensis subsp.

huascha, see Echinopsis huascha
ingens, see Echinopsis bruchii
knuthianus, see Echinopsis knuthiana
korethroides, see Echinopsis korethroides
lamprochlorus, see Echinopsis lamprochlorus
litoralis, see Echinopsis litoralis
lobivioides, see Echinopsis huascha
macrogonus, see Echinopsis macrogona
manguinii, see Echinopsis schickendantzii
microspermus, see Browningia microsperma
narvaecensis, see Echinopsis tarijensis?
neolamprochlorus, see Echinopsis candicans
nigripilis, see Echinopsis nigripilis
orurensis, see Echinopsis ferox?
pachanoi, see Echinopsis pachanoi
pasacana, see Echinopsis atacamensis subsp.

peruvianus, see Echinopsis peruviana
poco, see Echinopsis tarijensis
pseudocandicans, see Echinopsis candicans
puquiensis, see Echinopsis peruviana subsp.

puquiensis
purpureopilosus, see Echinopsis lamprochlora
quadratiumbonatus, see Echinopsis quadrati-

umbonata
randallii, see Echinopsis formosa
rivierei, see Echinopsis atacamensis
rowleyi, see Echinopsis huascha
rubinghianus, see Echinopsis thelegonoides
santaensis, see Echinopsis santaensis
santiaguensis, see Echinopsis spachiana
schickendantzii, see Echinopsis schickendant-

zii
schoenii, see Echinopsis schoenii
scopulicola, see Echinopsis scopulicola
serenanus, see Echinopsis coquimbana
shaferi, see Echinopsis schickendantzii
skottsbergii, see Echinopsis skottsbergii
smrzianus, see Echinopsis smrziana
spachianus, see Echinopsis spachiana
spinibarbis, see Eulychnia spinibarbis
strigosus, see Echinopsis strigosa
tacaquirensis, see Echinopsis tacaquirensis
tacnaensis, see Echinopsis peruviana
taquimbalensis, see Echinopsis tacaquirensis

subsp. taquimbalensis
taratensis, see Echinopsis taratensis
tarijensis, see Echinopsis tarijensis
tarmaensis, see Echinopsis tarmaensis
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Trichocereus, continued
tenuispinus, see Echinopsis bridgesii
terscheckii, see Echinopsis terscheckii
thelegonoides, see Echinopsis thelegonoides
thelegonus, see Echinopsis thelegona
torataensis, see Echinopsis peruviana
totorensis, see Echinopsis tarijensis subsp. to-

torensis
trichosus, see Echinopsis trichosa
tulhuayacensis, see Echinopsis tulhuayacensis
tunariensis, see Echinopsis tunariensis
uebelmannianus, see Echinopsis formosa?.
uyupampensis, see Echinopsis uyupampensis
validus, see Echinopsis uyupampensis?
vasquezii, see Echinopsis vasquezii
vatteri, see Echinopsis vatteri
volcanensis, see Echinopsis schickendantzii
vollianus, see Echinopsis volliana
walteri, see Echinopsis walteri
werdermannianus, see Echinopsis terscheckii

Tunilla, 663
albisetacens, 663
chilensis, 663
corrugata, 663-664
erectoclada, 664
ianthinantha, 664
microdisca, see T. corrugata?
minuscula, 664
orurensis, 665
silvestris, 665
soehrensii, 65, 665
tikarensis, see I soehrensii

Turbinicarpus, 665, 692
alonsoi, 666
beguinii, 666
bonatzii, 666
booleanus, 666
dickisoniae, see T. schmiedickeanus subsp.

c/zc/asom'ae
flaviflorus, see I schmiedickeanus subsp.

gautii, see Echinomastus gautii
gielsdorfianus, 666-667
gracilis, see I schmiedickeanus subsp. gracilis

dickisoniae, see T. schmiedickeanus subsp.
dickisoniae

hoferi, 667
horripilus, 667
jauernigii, 667
klinkerianus, see I schmiedickeanus subsp.

klinkerianus
knuthianus, 667-668
krainzianus, see T. pseudomacrochele subsp.

minimus, see T. pseudomacrochele subsp.

/awi, 668
lophophoroides, 668

jauernigii, see T. jauernigii
macrochele, see T. schmiedickeanus subsp.

macroc/ze/e
mandragora, 668
xmombergii, 668-669
pailanus, 669
polaskii, see I schmiedickeanus
pseudomacrochele, 64, 669

subsp. krainzianus
subsp. lausseri
subsp. pseudomacrochele, 669

pseudopectinatus, 64, 669-670
rioverdensis, 670
saueri, 670

nelissae, see T. saueri
schmiedickeanus, 670-671

subsp. andersonii, 671
bonatzii, see T. bonatzii
subsp. dickisoniae
subsp. flaviflorus
subsp. gracilis
subsp. klinkerianus
subsp. macrochele
rubriflorus, see T. schmiedickeanus
subsp. schmiedickeanus
subsp. schwarzii

schwarzii, see T. schmiedickeanus
rubriflorus, see T. schmiedickeanus

subterraneus, 671-672
zaragosae, see T. zaragosae

swobodae, 672
valdezianus, 672
viereckii, 672

subsp. major
subsp. viereckii, 672

ysabelae, 673
brevispinus, see T. ysabelae

zaragosae, 673
Uebelmannia, 674,692

buiningii, 674
flavispina, see U. pectinifera subsp. flavispina
gummifera, 674

meninensis, see U. gummifera
meninensis, see U. gummifera
pectinifera, 674-675

subsp.flavispina
subsp. horrida
multicostata, see U. pectinifera
subsp. pectinifera
pseudopectinifera, see U. pectinifera

Utahia, see Pediocactus
peeblesiana, see Pediocactus peeblesiana
sileri, see Sclerocactus sileri

Vatricania guentheri, see Espostoa guentheri
Weberbauerocereus, 676

albus, see W. longicomus
cephalomacrostibas, see Echinopsis cephalo-

macrostibas

churinensis, 676
cuzcoensis, 676
fascicularis, see Haageocereusfascicularis
horridispinus, see W. weberbaueri
johnsonii, 676
longicomus, 676-677
rauhii, 677
seyboldianus, see W weberbaueri
torataensis, 677
weberbaueri, 677-678
winterianus, 678

Vfcfeerocereus, 678
biolleyi, 679
fcradei, 679
glaber, 679

var. glaber
var. mirandae

imitans, 679
panamensis, 680
rosei, 680
tonduzii, 680
trichophorus, 680
tunilla, 680

Weingartia, see Rebutia
aglaia, see Rebutia steinbachii
alba, see Rebutia canigueralii
albaoides, see Rebutia canigueralii

subfusa, see Rebutia canigueralii
albissima, see Rebutia mentosa
ansaldoensis, see Rebutia steinbachii
arenacea, see Rebutia arenacea
attenuata, see Rebutia neocumingii
aureispina, see Rebutia canigueralii
backebergiana, see Rebutia steinbachii
brachygraphisa, see Rebutia neocumingii
breviflora, see Rebutia caineana
brevispina, see Rebutia canigueralii
buiningiana, see Rebutia neocumingii
caineana, see Rebutia caineana
callecallensis, see Rebutia neocumingii
candiae, see Rebutia arenacea
canigueralii, see Rebutia canigueralii
caracarensis, see Rebutia canigueralii
cardenasiana, see Rebutia cardenasiana
chilensis, see Neowerdermannia chilensis
cintiensis, seeRebutiafidaiana subsp. cintiensis
clavata, see Rebutia steinbachii
columnaris, see Rebutia neocumingii
corroana, see Rebutia neocumingii
crispata, see Rebutia canigueralii subsp. crz's-

pafa
croceareolata, see Rebutia steinbachii
cylindrica, see Rebutia cylindrica
electracantha, see Rebutia steinbachii
erinacea, see Rebutia neocumingii
fidaiana, see Rebutia fidaiana

cintiensis, see Rebutia fidaiana subsp. cin-
tiensis
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flavida, see Rebutia neocumingii
flavissima, see Rebutia mentosa
formosa, see Rebutia mentosa
frankiana, see Rebutia canigueralii
glomeriseta, see Rebutia arenacea
glomerispina, see Rebutia steinbachii
gracilispina, see Rebutia neocumingii
haseltonii, see Rebutia caineana
hediniana, see Rebutia neocumingii
hoffmanniana, see Rebutia steinbachii
inflexiseta, see Rebutia canigueralii
kargliana, see Rebutia neumanniana
knizei, see Rebutia neocumingii
krahnii, see Rebutia steinbachii
kruegeri, see Rebutia steinbachii subsp. krue-

geri
lanata, see Rebutia neocumingii

longigibba, see Rebutia neocumingii
pilcomayensis, see Rebutia neocumingii

subsp. pilcomayensis
riograndensis, see Rebutia neocumingii

subsp. riograndensis
leocoriensis, see Rebutia fidaiana
lepida, see Rebutia steinbachii
longigibba, see Rebutia neocumingii
losenickyana, see Rebutia canigueralii
mairanana, see Rebutia neocumingii
margarethae, see Rebutia padcayensis
markusii, see Rebutia mentosa
mataralensis, see Rebutia neocumingii
menesesii, see Rebutia arenacea
mentosa, see Rebutia mentosa
minima, see Rebutia steinbachii
miranda, see Rebutia neocumingii
mizquensis, see Rebutia steinbachii
multispina, see Rebutia neocumingii
muschii, see Rebutia arenacea
neglecta, see Rebutia neocumingii
neocumingii, see Rebutia neocumingii

pulquinensis, see Rebutia neocumingii
sucrensis, see Rebutia neocumingii

neumanniana, see Rebutia neumanniana
nigrofuscata, see Rebutia steinbachii
oenantha, see Rebutia steinbachii
oligacantha, see Rebutia oligacantha
pampagrandensis, see Rebutia steinbachii
pasopayana, see Rebutia canigueralii
perplexiflora, see Rebutia canigueralii
pilcomayensis, see Rebutia neocumingii

subsp. pilcomayensis
platygona, see Rebutia neocumingii
polymorpha, see Rebutia steinbachii
pulchra,seeRebutiacanigueraliisubsp.pulchra
pulquinensis, see Rebutia neocumingii

corroana, see Rebutia neocumingii
purpurea, see Rebutia mentosa subsp. purpu-

rea
pygmaea, see Rebutia neumanniana

rauschii, see Rebutia canigueralii
riograndensis, see Rebutia neocumingii

subsp. riograndensis
ritteri, see Rebutia canigueralii
rubroaurea, see Rebutia canigueralii
saetosa, see Rebutia neocumingii
saipinensis, see Rebutia neocumingii subsp.

saipinensis
sanguineo-tarijensis, see Rebutia oligacantha
saxatilis, see Rebutia canigueralii
steinbachii, see Rebutia steinbachii
sucrensis, see Rebutia neocumingii
tarabucina, see Rebutia canigueralii
tarabucoensis, see Rebutia canigueralii
taratensis, see Rebutia steinbachii
tarijensis, see Rebutia oligacantha
tiraquensis, see Rebutia steinbachii subsp.

tiraquensis
torotorensis, see Rebutia mentosa
totoralensis, see Rebutia steinbachii
totorensis, see Rebutia steinbachii
trollii, see Rebutia neocumingii subsp. trollii
tuberculato-chrysantha, see Rebutia stein-

bachii
tunariensis, see Rebutia steinbachii
verticillacantha, see Rebutia steinbachii

subsp. verticillacantha
vilcayensis, see Rebutia fidaiana
vizcarrae, see Rebutia steinbachii
vorwerkii, see Neowerdermannia vorwerkii
westii, see Rebutia fidaiana
zavaletae, see Rebutia canigueralii

Werckleocereus, see Weberocereus
glaber, see Weberocereus glaber

mirandae, see Weberocereus glabervar.
mirandae

imitans, see Weberocereus imitans
tonduzii, see Weberocereus tonduzii

Wigginsia, see Parodia
acuata, see Parodia erinacea
arechavaletae, see Parodia neoarechavaletae
corynodes, see Parodia sellowii
courantii, see Parodia sellowii
erinacea, see Parodia erinacea
fricii, see Parodia sellowii
horstii, see Parodia neohorstii
langsdorfii, see Parodia langsdorfii
leprosorum, see Parodia langsdorfii
leucocarpa, see Parodia sellowii
longispina, see Parodia langsdorfii
macracantha, see Parodia sellowii
macrogona, see Parodia sellowii
polyacantha, see Parodia langsdorfii
prolifera, see Parodia langsdorfii
rubricostata, see Parodia sellowii
schaeferiana, see Parodia turbinata
sellowii, see Parodia sellowii

sessiliflora, see Parodia sellowii
stegmannii, see Parodia sellowii
tephracantha, see Parodia sellowii
turbinata, see Parodia turbinata
vorwerkiana, see Parodia sellowii

Wilcoxia, see Echinocereus
albiflora, see Echinocereus leucanthus
diguetii, see Peniocereus striatus
kroenleinii, see Echinocereus poselgeri
lazaro-cardenasii, see Peniocereus lazaro-

cardenasii
mariana, see Peniocereus marianus
nerispina, see Echinocereus schmollii
papillosa, see Peniocereus viperinus
poselgeri, see Echinocereus poselgeri
schmollii, see Echinocereus schmollii
striata, see Peniocereus striatus
tamaulipensis, see Echinocereus poselgeri
tomentosa, see Peniocereus viperinus
tuberosa, see Echinocereus poselgeri
viperina, see Peniocereus viperinus
zopilotensis, see Peniocereus zopilotensis

Wilmattea, see Hylocereus
minutiflora, see Hylocereus minutiflorus
venezuelensis, see Hylocereus lemairei

Winteria aureispina, see Cleistocactus winteri
Winterocereus aureispinus, see Cleistocactus

winteri
Wittia, see Disocactus

amazonica, see Disocactus amazonicus
costaricensis, see Pseudorhipsalis himanto-

clada
himantodada, see Pseudorhipsalis himan-

oclada
panamensis, see Disocactus amazonicus

Wittiocactus, see Disocactus
amazonicus, see Disocactus amazonicus
panamensis, see Disocactus amazonicus

Yungasocereus, 681
inquisivensis, 681
microcarpus, see Y. inquisivensis

Zehntnerella, seeFacheiroa
chaetacantha, see Facheiroa squamosa
polygona, see Facheiroa squamosa subsp.

polygona
squamulosa, see Facheiroa squamosa

Zygocactus, see Schlumbergera
altensteinii, see Schlumbergera truncata
candidus, see Schlumbergera microsphaerica

subsp. candidus
delicatus, see Schlumbergera truncata
microsphaericus, see Schlumbergera mi-

crosphaerica
obtusangulus, see Schlumbergera mi-

crosphaerica
opuntioides, see Schlumbergera opuntioides
truncatus, see Schlumbergera truncata
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Common names are by their nature somewhat
inconsistent. When common names for differ-
ent cacti vary, beavertail versus beavertail cac-
tus, for example, the names have been grouped
together under the shorter name here. Small var-
iations in common names are indicated by pa-
rentheses.

aborigine's comb, see Pachycereus pecten-abo-
riginum, 60,62,64,71,535-536

abrojo, see Cylindropuntia imbricata, 61,63,70,
209-210; C. tunicata,6\, 69, 214; Opuntia
pubescens, 513-514; Pereskia zinniiflora,
571-572

achacano, see Oreocereus hempelianus, 526-
527

achuma, see Echinopsis pachanoi, 18,44-49,
61,276

acompes, see Pachycereus hollianus, 69,534
acuna cactus, see Echinomastus erectocentrus,

252-253,691
agave cactus, see Leuchtenbergiaprincipis, 25,

395-396
agostena, see Echinocereus stramineus, 20,249
aguacolla, see Echinopsis pachanoi, 18,44-49,

61,276
agujilla, see Cylindropuntia molesta,211
alastrado, see Pilosocereus gounellei, 580-581
alcahuesar, see Pereskiopsis porteri, 573-574
alcajer oralcajes, see Pereskiopsis porteri,

573-574
alfilerillo, see Cylindropuntia leptocaulis, 210;

Pereskiopsis aquosa, 572; P. diguetii, 573;
P. spathulata, 574

alicoche, see Echinocereus enneacanthus, 235;
E.pentalophus,243

yellow, see Echinocereuspapillosus, 241
amapola, see Pereskia nemorosa, 570
angel's wings, see Opuntia microdasys, 508
apple cactus, Peruvian, see Cereus repandus, 59,

69,70,72,148-149
arbol del matrimonio, see Pereskia lychnidi-

flora, 71, 569-570
arequipa, see Oreocereus hempelianus, 526-527
arpon, see Opuntia decumbens, 494

arrastradillo, see Opuntia stenopetala, 520
artichoke cactus, see Obregonia denegrii, 25,

64,484,692
atacameno, see Copiapoa atacamensis, 29, 174,

175

Aztec cactus, see Aztekium ritteri, 128
baboso, see Pachycereus hollianus, 69, 534
bajotierra, see Copiapoa mollicula, 180
ball, starry, see Coryphantha elephantidens,

188, 189
ball cactus, see Escobaria missouriensis, 311;

Mammillaria heyderi, 60, 63, 422-423
cotton, seeEspostoa lanata, 70,317-318
scarlet, see Parodia haselbergii, 543
silver, see Parodia scopa, 552-553
white-web, see Parodia haselbergii, 543

ballerina flower, see Weberocereus tonduzii, 680
banana cactus, see Echinocereus enneacanthus,

235
barba de viejo, see Pilosocereus alensis, 575,576
Barbados gooseberry, see Pereskia aculeata, 58,

566-567
barbed-wire cactus, see Acanthocereus

tetragonus,l07-108
barrel cactus, see Echinocactus, 66,68,227; Fe-

rocactus, 68, 326
Arizona, see Ferocactus wislizeni, 56, 65, 70,

95, 336
blue, see Echinocactus horizonthalonius,

227-228
California, see Ferocactus cylindraceus, 37,

327-328
cliff, see Ferocactus cylindraceus, 37, 327-328
coast, see Ferocactus viridescens, 335-336
compass, see Ferocactus cylindraceus, 37,

327-328
Coville's, see Ferocactus emoryi, 60, 65, 329
desert, see Ferocactus cylindraceus, 37, 327-328
devil's-claw, see Sclerocactus whipplei, 630
Emory's, see Ferocactus emoryi, 60, 65, 329
fire, see Ferocactus gracilis, 27, 330
fishhook, see Ferocactus wislizeni, 56, 65, 70,

95, 336
giant, see Echinocactusplatyacanthus, 19, 20,

21, 69, 228-229

golden, see Echinocactus grusonii, 25,73,82,
227,692

golden-spined, see Ferocactus cylindraceus,
37,327-328

large, see Echinocactus platyacanthus, 19,20,
21,69,228-229

Le Conte, see Ferocactus cylindraceus, 37,
327-328

many-headed, see Echinocactuspoly-
cephalus,70,72,229

San Diego, see Ferocactus viridescens,
335-336

southwestern, see Ferocactus wislizeni, 56,
65,70,95,336

spiny, see Ferocactus cylindraceus, 37,
327-328

Texas, see Ferocactus hamatacanthus, 27,331
Turk's-head, see Ferocactus hamatacanthus,

27,331
viznaga, see Ferocactus hamatacanthus, 27,

331
woolly-headed, see Echinocactus poly-

cephalus, 70,72,229
bartolona, see Opuntia robusta, 516-517
beavertail, see Opuntia basilaris, 61,489

Bakersfield, see Opuntia basilaris, 61,489
branching, see Opuntia basilaris, 61,489
creeping, see Opuntia aurea, 488
elongated, see Opuntia basilaris, 61,489
Kern, see Opuntia basilaris, 61,489
short-joint, see Opuntia basilaris, 61,489
Trelease, see Opuntia basilaris, 61,489
Woodbury, see Opuntia basilaris, 61,489
yellow, see Opuntia aurea, 488

bed of straw, big, see Neoraimondia arequipen-
sis, 27,30,44,49,63-64,70,72,481-482

beehive, see Escobaria vivipara, 61,313
Arizona, see Escobaria vivipara, 61,313
Bisbee, see Escobaria vivipara, 61,313
desert, see Escobaria vivipara, 61,313
foxtail, see Escobaria alversonii, 308
golden-chested, see Coryphantha recurvata,

195-196,691
Kaibab, see Escobaria vivipara, 61,313
nipple, see Coryphantha macromeris, 63,191

766
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rose, see Escobaria vivipara, 61,313
snowball, see Escobaria orcuttii,3ll

bilberry cactus, see Myrtillocactus geometri-
zans, 19,23,30,55,56,57,473-474

bird's-nest cactus, see Thelocactus rinconensis,
661-662

biscuit cactus, see Escobaria vivipara, 61,313
bishop's cap, see Astrophytum capricorne, 121;

A. myriostigma, 121; A capricorne, 121;
A. myriostigma, 121

bishops miter cactus, see Astrophytum myrio-
stigma, 121

biznaga, see Ferocactus, 68,326; E cylindraceus,
37,327-328

biznaga colorada, see Ferocactusgracilis, 27,330
biznaga de agua, see Ferocactus wislizeni, 56,

65,70,95,336
biznaga de chilitos, see Echinocactuspolycepha-

lus, 70,72,229
biznaga de dulce, see Echinocactus platyacan-

thus, 19,20,21,69,228-229
biznaga de pifia, see Coryphantha longicornis,

191
biznaga de tuna, see Ferocactus hamatacanthus,

27,331
biznaga gigante, see Echinocactusplatyacan-

thus, 19,20,21,69,228-229
biznagita, see Cochemiea pondii, 166; C.posel-

gen',33,166,167
black lace cactus, see Echinocereus reichen-

bachii, 246
bleo (de chupa), see Pereskia bleo, 72,567-568
blue flame, see Myrtillocactus geometrizans, 19,

23,30,55,56,57,473-474
bola de Indio, see Tephrocactus alexanderi, 654
bonete de obispo, see Astrophytum

myriostigma, 121
bottle cactus, see Stephanocereus luetzelburgii,

650
boxing-glove cactus, see Cylindropuntia

fulgida,34,58,61,208
brain cactus, see Stenocactus multicostatus, 639
brinkadora, see Cylindropuntia fulgida, 34,58,

61,208
brittle cactus, see Opuntiafragilis, 39,61-62,

70,499
bugambilia blanca, see Pereskia aculeata, 58,

566-567
bugler, scarlet, see Cleistocactus baumannii, 154
bunny cactus, see Cephalocereus senilis, 19,20,

23,140
button, mescal, see Lophophora williamsii, 9,

17,18,36,44-46,60,95,96,396-397
button cactus, see Epithelantha micromeris, 60,

63,292
Boke's, see Epithelantha bokei, 81,291-292,

691
cabeca de velho, see Pilosocereus densiareola-

tus, 578-579; P.ulei, 588

cabega, see Espostoopsis dybowskii, 321-322
cabeza de viejo, see Mammillaria grahamii, 60,

61,419; Pilosocereus leucocephalus, 582
cacto, see Echinopsis chiloensis, 71,262; E. de-

serticola, 48,265
cacto de la serpiente, see Copiapoa serpentisul-

cata, 180-181
cacto oculto, see Eriosyce occulta, 301
cacto patagdnico, see Austrocactus patagonicus,

122,123
cacto raizdn, see Copiapoa megarhiza, 180
cacto rojo, see Eriosyce curvispina, 296-297
cacto rosado, see Eriosyce subgibbosa, 304-305
cacto solar, see Copiapoa Solaris, 28,181
cactus pudding, see Lophophora williamsii, 9,

17,18,36,44-46,60,95,96,396-397
cadushi, see Cereus repandus, 59,69,70,72,

148-149
calico cactus, see Echinocereus engelmannii, 55,

234-235
camelia blanca, see Pereskia aculeata, 58,

566-567
camelia roja, see Pereskiaportulacifolia, 570
candelabra cactus, see Isolatocereus dumortieri,

382
candelabra, see Isolatocereus dumortieri, 382;

Pachycereus weberi, 19,23,537-538
candelabrum cactus, see Cylindropuntia imbri-

cata, 61,63,70,209-210
candle cactus

purple, see Echinocereus pectinatus, 242;
E. reichenbachii, 246

Santa Rita, see Opuntia santa-rita, 518
candy barrel cactus, see Ferocactus wislizeni,

56,65,70,95,336
candy cactus, see Echinocactus texensis, 27,229
cane cactus, see Cylindropuntia imbricata, 61,

63,70,209-210
cardenche, see Cylindropuntia imbricata, 61,

63,70,209-210;C.rosea,212
cardo, see Cylindropuntia rosea,212; Opuntia

pumila,514
carddn, see Armatocereus cartwrightianus, 113;

Cylindropuntia imbricata, 61,63,70,209-
210; Echinopsis atacamensis, 70,257-258;
Neobuxbaumia tetetzo, 17,479; Opuntia
streptacantha, 35,520; Pachycereus pring-
lei, 16,17,19,23,55,60,62,65,68,536;
P. weberi, 19,23,537-538; Stetsonia
coryne, 58,64,69,650

carddn bianco, see Cephalocereus columna-tra-
jani,19,139-140

cardoncillo, see Cylindropuntia kleiniae,210;
Echinocereus pentalophus, 243; Penioce-
reus striatus, 60,565; P. viperinus, 565-566

cardon gigante, see Pachycereuspringlei, 16,17,
19,23,55,60,62,65,68,536

carddn grande, see Echinopsis atacamensis, 70,
257-258

carddn peldn, see Pachycereus pringlei, 16,17,
19,23,55,60,62,65,68,536

caripari, see Neoraimondia herzogiana, 482
casa de ratas, see Echinocereus brandegeei, 232;

Stenocereus eruca, 22,30,75,644
catalinaria, see Cylindropuntia leptocaulis,210
cat cactus, white Persian, see Cephalocereus se-

nilis, 19,20,23,140
catclaw cactus, see Sclerocactus uncinatus, 629-

630
caterpillar cactus, see Stenocereus eruca, 22,30,

75,644
cavul, see Echinopsis atacamensis, 70,257-258
caxacubri, see Pilosocereus tuberculatus, 587,

588
cegador, see Opuntia microdasys, 508
cenizo, see Opuntia streptacantha, 35,520
cereus

blue, see Cereus hexagonus, 144,145
dahlia-rooted, see Peniocereus striatus, 60,

565
golden, see Bergerocactus emoryi, 129
Mexican night-blooming, see Peniocereus

serpentinus, 58,564-565
moon, see Selenicereus, 30,631
night-blooming, see Hylocereus, 30,33,40,

377; Peniocereus greggii, 30,57,62,562
sun, see Disocactus speciosus, 226

cervetano, see Pereskia weberiana, 38,571
chacam, see Hylocereus undatus, 22,23,56,57,

381
chaco, see Acanthocereus tetragonus, 107-109
chain cactus, see Rhipsalisparadoxa, 619
chak-wob, see Hylocereus undatus, 22,23,56,

57,381
challote, see Lophophora williamsii, 9,17,18,

36,44-46,60,95,96,396-397
chapistle, see Pereskiopsis rotundifolia, 25,574
chascdn, see Copiapoa krainziana, 178
chastudo, see Oreocereus leucotrichus, 527;

0. varicolor, 528,529
chaut(l)e, see Acanthocereus tetragonus, 107-

110; Ariocarpus retusus, 63,111 -112
chaveno, see Opuntia streptacantha, 35,520
chende, see Polaskia chende, 588-589
cherinole, see Stenocereus eruca, 22,30,75,644
chichibe or chichipe, see Polaskia chichipe, 589
chichitun(a), see Polaskia chichipe, 589
chico, see Pachycereus weberi, 19,23,537-538
chik, see Pachycereus pecten-aboriginum, 60,

62,64,71,535-536
chilayo, see Pachycereus marginatus, 58,69,

534,535
chile de perro, see Opuntiapubescens, 513-514
chilenito, see Eriosyce chilensis, 295
chin cactus, see Gymnocalycium mihanovichii,

356
giant, see Gymnocalycium saglionis, 360-361

chiotilla, seeEscontria chiotilla, 314-415
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chique-chique, see Pilosocereus gounellei, 580-
581

chirinole, see Stenocereus eruca, 22,30,75,644
chirrioncillo, see Pereskiopsis aquosa, 572
choclo, see Cumulopuntia sphaerica, 202
choh-kan, see Seknicereus donkelaari, 633
cholla, see Cylindropuntia bigelovii, 61,205-

206
blue diamond, see Cylindropuntia xmulti-

geniculata,2ll
boxing-glove, see Cylindropuntia fulgida, 34,

58,61,208
branched pencil, see Cylindropuntia arbus-

cula, 205; C. ramosissima, 212
buckhorn, see Cylindropuntia acanthocarpa,

58,61,204
bush, see Cylindropuntia arbuscula, 205
California, see Cylindropuntia californica,

206
cane, see Cylindropuntia imbricata, 61,63,

70,209-210; C. spinosior, 34,213
chain-fruit, see Cylindropuntia fulgida, 34,

58,61,208
chain-link, see Cylindropuntia cholla, 207
Clokey, see Cylindropuntia whipplei, 61,215
club, see Grusonia davata, 61,343-344
coastal, see Cylindropuntia prolifera, 211-

212
Colorado Desert, see Cylindropuntia acan-

thocarpa, 58,61,204
cursed, see Grusonia emoryi, 344
dagger, see Grusonia davata, 61,343-344;

G. invicta, 345
desert Christmas, see Cylindropuntia lepto-

caulis,210
devil, see Grusonia emoryi, 344; G. kunzei,

345
diamond, see Cylindropuntia ramosissima,

212
dog, see Grusonia schottii, 347
dwarf, see Grusonia pulchella, 346-347
Gander's, see Cylindropuntia ganderi, 208-

209
golden, see Cylindropuntia echinocarpa, 208,

209
golden-spined jumping, see Cylindropuntia

bigelovii, 61,205-206
ground, see Cylindropuntia echinocarpa,

208,209
ground mat, see Grusoniaparishii, 346
jumping, see Cylindropuntia fulgida, 34,58,

61,208; C. prolifera, 211-212
Klein's, see Cylindropuntia kleiniae,210
Kunze club, see Grusonia kunzei, 345
major, see Cylindropuntia acanthocarpa, 58,

61,204
mounded dwarf, see Grusonia grahamii,

344-345
Munz, see Cylindropuntia munzii,211

paper-spined, see Tephrocactus articulatus,
655

Parish, see Grusonia parishii, 346
Peach Springs Canyon, see Cylindropuntia

abyssi, 203-204
Peebles, see Grusonia emoryi, 344
pencil, see Cylindropuntia arbuscula, 205;

C. tesajo,213
plateau, see Cylindropuntia whipplei, 61,215
popular, see Cylindropuntia xtetracantha, 213
rattail, see Cylindropuntia whipplei, 61,215
sheathed, see Cylindropuntia tunicata,61,

69,214
silver, see Cylindropuntia echinocarpa, 208,

209
smooth chain-fruit, see Cylindropuntia ful-

gida, 34,58,61,208
Sonoran jumping, see Cylindropuntia

fulgida,34,58,61,208
spiny, see Cylindropuntia spinosior, 34, 213
staghorn, see Cylindropuntia versicolor, 25,

214
Stanly's club, see Grusonia emoryi, 344
teddy-bear, see Cylindropuntia bigelovii, 61,

205-206
Thornber, see Cylindropuntia acanthocarpa,

58,61,204
tree, see Cylindropuntia imbricata, 61,63,70,

209-210
Whipple's, see Cylindropuntia whipplei, 61,

215
Wiggins's, see Cylindropuntia echinocarpa,

208,209
Wright's club, see Grusonia emoryi, 344;

G. kunzei, 345
chollita, see Cylindropuntia arbuscula, 205
chollo de oso, see Cylindropuntia bigelovii, 61,

205-206
Christmas cactus, see Schlumbergera, 33,622

desert, see Cylindropuntia leptocaulis, 210
chuchampe, see Maihueniopsis atacamensis,

400
chumbera, see Cylindropuntia arbuscula, 205
chupa, see Pereskia bleo, 72,567-568
chupa melon, see Pereskia bleo, 72,567-568
chupa sangre, see Maihuenia patagonica, 39,

398; M.poeppigii, 398-399
cina, see Pachycereus schottii, 30,31,55,536-

537; Stenocereus alamosensis, 641-642
claret-cup cactus, see Echinocereus triglochidi-

atus, 60,250
black-spine, see Echinocereus triglochidiatus,

60,250
giant, see Echinocereu spolyacanthus, 243-

244
Mexican, see Echinocereus coccineus,6l,

233-234
Rose's, see Echinocereus triglochidiatus, 60,

250

white-spined, see Echinocereus coccineus, 61,
233-234

claret-cup hedgehog
robust, see Echinocereus triglochidiatus, 60,

250
white-spined, see Echinocereus triglochidia-

tus, 60,250
Classen's cactus, see Echinocereus reichenbachii,

246
clavellina, see Cylindropuntia alcahes, 204-205;

C. tunicata, 61,69,214; Grusonia schottii,
347

club cactus, see Cylindropuntia fulgida, 34,58,
61,208

giant, see Cereus repandus, 59,69,70,72,
148-149

Graham, see Grusonia grahamii, 344-345
Schott, see Grusonia schottii, 347

club cholla, see Grusonia davata, 61,343-344
Kunze, see Grusonia kunzei, 345
Stanly's, see Grusonia emoryi, 344
Wright's, see Grusonia emoryi, 344; G. kun-

zei, 345
cob, see Echinocereus enneacanthus, 235; Esco-

baria dasyacantha, 309; E. tuberculosa,
312,313; Leuchtenbergia principis, 25,
395-396

carmine, see Echinopsis backebergii, 258-
259

golden, see Echinopsis aurea, 258
orange, see Echinopsis famatimensis, 266
scarlet, see Echinopsis hertrichiana, 268-269
silver-lace, seeEscobaria albicolumnaria, 308

cochal, see Myrtillocactus cochal, 473
cococheloco, see Opuntiapilifera,511, 512
coconoxtle, see Pereskiopsis blakeana, 572
cojin, see Maihueniopsis camachoi, 400
cola de diablo, see Pereskiopsis diguetii, 573
cola lagarto, see Pereskiopsis kellermanii, 573
column, white, see Escobaria albicolumnaria,

308
comb, aborigine's or Indian's, see Pachycereus .

pecten-aboriginum, 60,62,64,71,535-
536

compass cactus, see Ferocactus cylindraceus,
37,327-328

conchilinque, see Mammillaria pectinifera, 64,
435

cone cactus, see Neobuxbaumia polylopha, 478
Texas, see Neolloydia conoidea, 480

conoideo, see Maihueniopsis glomerata, 27,
401-402

copana, see Cumulopuntia boliviana, 198-199;
Maihueniopsis glomerata, 27,401-402

copao, see Eulychnia breviflora, 323
copao de Philippi, see Eulychnia castanea,

323-324
copiapoa de Adriana, see Copiapoa longista-

minea, 179
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copiapoa de Bridges, see Copiapoa bridgesii,
175

copiapoa de Carrizal, see Copiapoa malletiana,
15,179-180

copiapoa de Philippi, see Copiapoa cinerea, 40,
176

coquimbano, see Copiapoa coquimbana, 29,
176,177

corotilla, see Cumulopuntia corotilla, 200;
C. sphaerica, 202

cory-cactus
Big Bend, see Coryphantha ramillosa, 80,

195,691
big nipple, see Coryphantha macromeris, 63,

191
bunched, see Coryphantha ramillosa, 80,

195,691
cob, see Escobaria chihuahuensis, 308
dense, see Escobaria dasyacantha, 309
Nellie's, see Escobaria mininima,310-311, 691
recurved, see Coryphantha recurvata, 195-

196,691
Scheer('s strong-spined), see Coryphantha

robustispina, 196-197,691
Sneed's, see Escobaria sneedii,312

cory-cactus hedgehog, see Coryphantha echi-
nus, 188

coryphantha, Nickels's, see Coryphantha nickel-
siae, 192

cotton ball cactus, see Espostoa lanata, 70,317-
318

cotton top cactus, see Echinocactuspolyceph-
alus,70,72,229

cow's tongue cactus, see Opuntia engelmannii,
60,61,67,497-498

coyonostyle, see Cylindropuntia imbricata,61,
63,70,209-210

coyonoxtle, see Cylindropuntia tunicata, 61,69,
214

coyotillo, see Opuntia azurea, 489
crab cactus, see Schlumbergera truncata, 625
cream cactus, see Escobaria missouriensis,311;

Mammillaria heyderi, 60,63,422-423
creeping cactus, see Opuntia pusilla, 514
creeping devil cactus, see Stenocereus eruca, 22,

30,75,644
crown cactus

crimson, see Rebutia deminuta, 602
fire, see Rebutia minuscula, 605
king's, see Echinocereus triglochidiatus, 60,

250
red, see Rebutia minuscula, 605
red-gold, see Rebutiapseudodeminuta, 607
scarlet, see Rebutiapseudodeminuta, 607
violet, see Rebutia minuscula, 605

cruz del matrimonio, see Pereskia lychnidiflora,
71,569-570

cuguchi, see Pereskia sacharosa, 23,24,25,
570-571

cuija, see Opuntia rastrera,5\5
cunze, see Eriosyce kunzei, 299-300
cup, sun, see Parodia concinna, 541
dagger cactus, see Stenocereusgummosus, 55,

70,645-646
dahlia cactus, see Echinocereusposelgeri, 244
deer-horn cactus, see Peniocereusgreggii, 30,

57,62,562
desert cactus, see Escobaria vivipara,6l, 313
Despain's cactus, see Pediocactus despainii, 557
devil cactus, see Grusonia schottii, 347

creeping, see Stenocereus eruca, 22,30,75,
644

devil cholla, see Grusonia emoryi, 344; G. kun-
zei, 345

devil's root, see Lophophora williamsii, 9,17,
18,36,44-46,60,95,96,396-397

devil's-claw cactus, see Sclerocactus parviflorus,
35,627-628

blessing, see Sclerocactus parviflorus, 35,
627-628

Heil's, see Sclerocactus whipplei, 630
many-spined, see Sclerocactus polyancistrus,

628
Mojave, see Sclerocactus polyancistrus, 628
Reeve's, see Sclerocactus whipplei, 630
rose, see Sclerocactus whipplei, 630
spinier, see Sclerocactus spinosior, 629
Whipple's (rose-colored), see Sclerocactus

whipplei, 630
devil's-head cactus, see Echinocactus horizon-

thalonius, 227-228; E. texensis, 27,229
diabolic root, see Lophophora williamsii, 9,17,

18,36,44-46,60,95,96,396-397
dildo, see Opuntia dillenii,61, 65,495

Bahama, see Pilosocereus polygonus, 585
dog cactus, Graham's, see Grusonia grahamii,

344-345
Dona Ana, see Coryphantha macromeris, 63,191
dope, Indian, see Lophophora williamsii, 9,17,

18,36,44-46,60,95,96,396-397
dragon fruit, see Hylocereus undatus, 22,23,56,

57,381
drunkard's dream, see Hatiora salicornioides,

376,377
dumpling cactus, see Lophophora williamsii, 9,

17,18,36,44-46,60,95,96,396-397
duraznillo bianco, see Opuntia leucotricha, 504,

505
duro, see Copiapoa echinoides, 177
Dutchman's-pipe cactus, see Epiphyllum oxype-

talum, 289
eagle-claw cactus, see Echinocactus horizontha-

lonius, 227-228; Sclerocactus parviflorus,
35,627-628

Great Basin, see Sclerocactuspubispinus, 628;
S. spinosior, 629

early-bloomer cactus, see Echinomastus inter-
textus, 253

Easter cactus, see Hatiora gaertneri, 375-376;
H. rosea, 376-377

Easter lily cactus
golden, see Echinopsis aurea, 258
pink, see Echinopsis eyriesii, 265-266
red, see Echinopsis eyriesii, 265-266
rose, see Echinopsis leucantha, 272
violet, see Echinopsis obrepanda, 275

elephant's tooth, see Coryphantha elephanti-
dens, 188,189

epiphyllum, see Hylocereus, 30,33,40,377
erizo, see Pereskia zinniiflora, 571-572
erizo gris, see Copiapoa cinerascens, 175-176
escobaria, Sneed's, see Escobaria sneedii, 312
escondido, see Eriosyce recondita, 302
esmeraldano, see Eriosyce esmeraldana, 297
espina, see Cumulopuntia boliviana, 198-199
espina blanca, see Maihuenia poeppigii, 398-

399
espina del huanaco, see Maihuenia poeppigii,

398-399
espinha de Santo Antonio, see Pereskia bahien-

sis,36,567;P.stenantha,57l
espinifloro, see Austrocactus spiniflorus, 123
estrella de la tarde, see Escobaria vivipara,61,

313
etcho, see Pachycereus pecten-aboriginum, 60,

62,64,71,535-536
facheiro, see Pilosocereus catingicola, 577-578;

P. chrysostele, 578; P. magnificus, 582,583;
P. pachycladus, 583-584; P. pentaedropho-
rus, 584-585; P. piauhyensis, 584,585

facheiro azul, see Pilosocereus pachycladus,
583-584

facheiro da lapa, see Pilosocereus densiareola-
tus, 578-579

facheiro da praia, see Pilosocereus arrabidae,
576

facheiro fino, see Pilosocereus pentaedrophorus,
584-585

fachno, see Pereskia aureiflora, 567
feather cactus, see Mammillaria plumosa, 438
fence post cactus, Mexican, see Pachycereus

marginatus, 58,69,534,535
Fickeisen cactus, see Pediocactus peeblesianus,

558-559

%
Eltham Indian, see Opuntia dillenii,6l, 65,

495
Indian, see Opuntia flcus-indica, 51-54,62,

67,69,71,72,95,498-499
finger cactus, see Coryphantha sulcata, 197;

Mammillaria longimamma, 24,25,428
firecracker cactus, see Cleistocactus baumannii,

154
fire crown cactus, see Rebutia minuscula, 605
fishhook cactus, see Mammillaria, 27,28,30,

32,36,40,57,66,96,403,692; Sclerocac-
tus scheeri, 628-629
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fishhook cactus, continued
Arizona, see Mammillaria grahamii, 60,61,

419
California, see Mammillaria dioica, 33,415
clustered, see Mammillaria thornberi, 447,

691
corky-seed, see Mammillaria tetrancistra,

446-447
desert valley, see Sderocactus spinosior, 629
Graham's, see Mammillaria grahamii, 60,61,

419
Great Basin, see Sderocactus pubispinus, 628
green, see Mammillaria barbata, 20,407
Tobusch, see Sderocactus brevihamatus,

625-626
Wilcox, see Mammillaria wrightii, 449-450
Wright's, see Mammillaria wrightii,

449-450; Sderocactus wrightiae, 630,631
flame, blue, see Myrtillocactus geometrizans,

19,23,30,55,56,57,473-474
flor de cera, see Pereskia bahiensis, 36,567
flor de ceram, see Pereskia stenantha, 571
flor de copa, see Dendrocereus nudiflorus, 216-

217
flor de latigo, see Disocactus flagelliformis, 223
floricuerno, see Disocactus flagelliformis, 223
foxtail cactus, see Escobaria alversonii, 308;

E.vivipara, 61,313
Organ Mountain, see Escobaria organensis,

311-312
fruit cactus, Mexican, see Ferocactus hamata-

canthus,27,331
gaitito, see Cumulopuntia sphaerica, 202
garambullo, see Myrtillocactus geometrizans, 19,

23,30,55,56,57,473-474; M. schenckii,
475

garambuyo, see Pachycereus schottii, 30,31,55,
536-537

gatito, see Maihueniopsis ovata, 402-403
giant cactus, see Carnegiea gigantea, 1,9,25,

49-51,55,60,63,68,70,72,74,77,138
giganton, see Echinopsis pachanoi, 18,44-49,

61,276
glory of Texas, see Thelocactus bicolor, 657
goat's horn, see Astrophytum capricorne, 121
goblet flower, see Dendrocereus nudiflorus,

216-217
golden fleece, see Pachycereus militaris, 534-

535
golden-spined cactus, see Pilosocereus chrysa-

canthus, 578
gooseberry, Barbados or Surinam, see Pereskia

aculeata, 58,566-567
grama grass cactus, see Sderocactuspapyra-

canthus, 27,74,627
grosellero, see Pereskia aculeata, 58,566-567
ground mat cholla, see Grusoniaparishii, 346
guacalla, see Corryocactus brevistylus, 183-184
guamacho, see Pereskia guamacho, 58,569

guamacho morado, see Pereskia grandifolia, 30,
568-569

guanocal, see Stenocereus eichlamii, 643-644
guerra, see Cylindropuntia bigelovii, 61,205-

206
guititache, see Pereskia lychnidiflora, 71,569-

570
guyapa, see Pereskia sacharosa, 23,24,25,570-

571
gypsum cactus, see Sderocactus sileri, 629
hairbrush cactus, see Pachycereuspecten-abori-

ginum, 60,62,64,71,535-536
hanging cactus, see Echinocereus pensilis, 242
harem cactus, see Echinocactus polycephalus,

70,72,229
hatchet cactus, see Pelecyphora aselliformis, 64,

73-74,78,560
hecho, see Pachycereuspecten-aboriginum, 60,

62,64,71,535-536
hedge cactus, see Cereus hildmannianus, 144-

145; C. repandus, 59,69,70,72,148-149
hedgehog, see Echinocereus ferreirianus, 237;

Thelocactus setispinus, 662
Arizona, see Echinocereus coccineus, 61,

233-234
Arizona rainbow, see Echinocereus rigidissi-

mus, 246
Bonker, see Echinocereus bonkerae, 231
Boyce-Thompson, see Echinocereus boyce-

thompsonii, 232
brown-flowered, see Echinocereus viridiflo-

rus, 250-251; Sderocactus uncinatus,
629-630

brown-spined, see Echinocereus viridiflorus,
250-251

bundle, see Echinocereus fasciculatus, 236
California, see Echinocereus coccineus, 61,

233-234
Chisos (Mountain), see Echinocereus chiso-

ensis, 232-233
comb, see Echinocereuspectinatus, 242
cory-cactus, see Coryphantha echinus, 188
cream-flowered, see Echinocereus coccineus,

61,233-234
dagger-spine, see Echinocereus engelmannii,

55,234-235
Engelmann's, see Echinocereus engelmannii,

55,234-235
Fendler('s needle-spine), see Echinocereus

fendleri,55,216
Fickeisen, see Pediocactus peeblesianus, 558-

559
Fitch's, see Echinocereus reichenbachii, 246
golden, see Echinocereus nicholii, 240
golden rainbow, see Echinocereus coccineus,

61,233-234; E. dasyacanthus, 234,235
golden-spine, see Echinocereus viridiflorus,

250-251
green, see Echinocereus viridiflorus, 250-251

green strawberry, see Echinocereus ennea-
canthus, 235

Howe, see Echinocereus engelmannii, 55,
234-235

Kuenzler, see Echinocereus fendleri, 55,236
Leding's, see Echinocereus ledingii, 238
Lindsay's, see Echinocereus ferreirianus, 237
Lloyd's, see Echinocereus xroetteri, 95,247
Mojave, see Echinocereus mojavensis, 240
Munz's, see Echinocereus engelmannii, 55,

234-235
needle-spine, see Echinocereus engelmannii,

55,234-235
Nichol's, see Echinocereus nicholii, 240
Peebles, see Pediocactus peeblesianus, 558-

559
porcupine, see Echinocereus stramineus, 20,

249
prostrate, see Echinocereus enneacanthus, 235
purple-spined, see Echinocereus engelman-

nii, 55,234-235
robust, see Echinocereus fasciculatus, 236
robust claret-cup, see Echinocereus triglochi-

diatus, 60,250
Rose's, see Echinocereus triglochidiatus, 60,

250
salmon-flowered, see Echinocereus polya-

canthus, 243-244
spineless, see Echinocereus triglochidiatus,

60,250
spiny, see Echinocereus polyacanthus, 243-

244
spiny strawberry, see Echinocereus stramin-

ews,20,249
strawberry, see Echinocereus engelmannii,

55,234-235; E. enneacanthus, 235 E. fasci-
culatus, 236

straw-colored, see Echinocereus stramineus,
20,249

Texas, see Sderocactus uncinatus, 629-630
Texas rainbow, see Echinocereus dasyacan-

fc234,235
varied, see Echinocereus russanthus, 247;

E.viridiflorus,250-251
varied-spine, see Echinocereus engelmannii,

55,234-235
white-spined claret-cup, see Echinocereus

triglochidiatus, 60,250
hens and chickens, see Escobaria vivipara, 61,

313
hermit cactus, see Sderocactus polyancistrus,

628
hiberno, see Austrocactus philippii, 122-123
hierba del guanaco, see Maihuenia poeppigii,

398-399
higos de teteche, see Neobuxbaumia tetetzo, 17,

479
bookless cactus, Uinta Basin, see Sderocactus

glaucus, 626
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horned-toad cactus, see Mammillaria mainiae,
429

horse-crippler cactus, see Echinocactus texen-
sis, 27,229

Houserock Valley cactus, see Pediocactuspara-
dinei, 558

huachuma, see Echinopsis pachanoi, 18,44-49,
61,276

humildito, see Copiapoa humilis, 178
Indian dope, see Lophophora williamsii, 9,17,

18,36,44-46,60,95,96,396-397
Indian fig, see Opuntiaficus-indica, 51-54,62,

67,69,71,72,95,498-499
Eltham, see Opuntia dillenii, 61,65,495

Indians comb, see Pachycereuspecten-aborigi-
num, 60,62,64,71,535-536

interlacing spine cactus, see Echinomastus in-
tertextus, 253

jacamatraca, see Peniocereus striatus, 60,565
jala-jala, see Cumulopuntia ignescens, 200-201
jasmin de uvas, see Pereskia aculeata, 58,566-

567
jiotilla, see Escontria chiotilla,314-4l5
joconostli, see Cylindropuntia imbricata, 61,63,

70,209-210
joconoxtle, see Opuntia joconostle, 503; Pereski-

opsis blakeana, 572
jumping cholla, see Cylindropuntia fulgida, 34,

58,61,208; C. prolifera, 211-212
golden-spined, see Cylindropuntia bigelovii,

61,205-206
Sonoran, see Cylindropuntia fulgida, 34,58,

61,208
junco, see Disocactusflagelliformis, 223; D. mar-

tianus, 224,225; Peniocereus serpentinus,
58,564-565

junco espinoso, see Peniocereus serpentinus, 58,
564-565

junco tapatio, see Hylocereus undatus, 22,23,
56,57,381

jungle cactus, see Hylocereus, 30,33,40,377
junquillo, see Disocactusflagelliformis, 223
kalapari, see Neoraimondia herzogiana, 482
keg cactus, see Ferocactus viridescens, 335-336
kepo, see Cumulopuntia boliviana, 198-199
king's crown cactus, see Echinocereus triglochi-

diatus, 60,250
Knowlton's cactus, see Pediocactus knowltonii,

82,558
koko, see Echinopsis formosa, 267
Kuenzlers cactus, see Echinocereus fendleri, 55,

236
lace cactus, see Echinocereus pectinatus, 242;

E. reichenbachii, 246
black, see Echinocereus reichenbachii, 246

lace-spine cactus, see Mammillaria lasiacan-
tha,426

lady finger cactus, see Echinocereus pentalo-
phus, 243; Mammillaria elongata, 416

lamb's-tail cactus, see Echinocereus schmollii,
248

lead pencil cactus, see Echinocereus poselgeri,
244

leafy cactus, see Pereskia aculeata, 58,566-567
lemon vine, see Pereskia aculeata, 58,566-567
lengua de vaca, see Opuntia auberi, 487,488;

0. decumbens, 494
leoncito, see Maihueniopsis glomerata, 27,401-

402
lime cactus, Mexican, see Ferocactuspilosus,

334
Lindsay's cactus, see Echinocereus ferreirianus,

237
link plant, see Rhipsalis paradoxa, 619
living rock, see Acanthocereus tetragonus, 107-

112; Ariocarpus kotschoubeyanus, 9, 61,
75,111

living rock cactus, see Ariocarpus retusus, 63,
111-112

Nuevo Leon, see Ariocarpus scaphirostris,
112

Tamaulipas, see Ariocarpus agavoides, 78,
110

lizard catcher, see Mammillaria grahamii, 60,
61,419

long mamma, see Coryphantha macromeris,
63,191

MacDougall's cactus, see Disocactus macdou-
gallii, 224

maihue'n, see Maihuenia poeppigii, 398-399
mamma, long, see Coryphantha macromeris,

63,191
mancacaballo, see Echinocactus horizonthalo-

nius, 227-228; E. texensis, 27,229
mancamula, see Echinocactus horizonthalo-

nius, 227-228
mandacarii, see Cereusjamacaru, 20,146-147
mandacaru de facho, see Pilosocereus pachycla-

dus, 583-584
mandacaru de veado, see Pilosocereus pentae-

drophorus, 584-585
manzanote, see Pereskia lychnidiflora, 71,569-

570
Marble Canyon cactus, see Pediocactus bradyi,

557
mariposa cactus, see Echinomastus mariposen-

5/5,253-254,691
Lloyd's, see Echinomastus mariposensis,

253-254,691
Mason Valley cholla, see Cylindropuntia xfos-

bergii, 208
mat cholla, ground, see Grusonia parishii, 346
mateado or mateares, see Pereskia lychnidiflora,

71,569-570
matial, see Pereskia lychnidiflora, 71,569-570
matraca, see Peniocereus johnstonii, 563
mehuele, see Stenocereus thurberi, 55,60,71,

72,648

melon cactus, see Echinocactus horizonthalo-

nius, 227-228
merry widow cactus, see Echinocereus reichen-

bachii, 246
Mesa Verde cactus, see Sclerocactus mesae-ver-

dae, 626
mescal (button), see Lophophora williamsii, 9,

17,18,36,44-46,60,95,96,396-397
midnight lady, see Harrisia pomanensis, 373
military cap, see Pachycereus militaris, 534-535
mission cactus, see Opuntia ficus-indica,

51-54,62,67,69,71,72,95,498-499
mitra, see Astrophytum myriostigma, 121
mochi, see Pachycereus schottii, 30,31,55,536-

537
monco caballo, see Echinocactus texensis, 27,

229
monk's hood, see Astrophytum ornatum, 121
moon cactus, see Epiphyllum anguliger, 58,287;

Harrisia martinii, 372-373
morada cholla, see Cylindropuntia versicolor,

25,214
mori, see Pereskia nemorosa, 570
mother of hundreds, see Mammillaria com-

pressa,20,4l2
mountain cactus, see Pediocactus simpsonii,

559
mountain prickly pear, smooth, see Opuntia

flcus-indica, 51-54,62,67,69,71,72,95,
498-499

mulatto, see Epithelantha micromeris, 60,63,
292

mule, white, see Lophophora williamsii, 9,17,
18,36,44-46,60,95,96,396-397

mulee
needle, see Coryphantha poselgeriana, 193;

C. robustispina, 196-197,691
stout needle, see Coryphantha robustispina,

196-197,691
nacido, see Stenocereus alamosensis, 641-642
najii, see Pereskia bleo, 72,567-568
naju de culebra, see Pereskia bleo, 72,567-568
naju de esoubas, see Pereskia bleo, 72,567-568
napin, see Eriosyce napina, 300-301
Navajo cactus, (Peebles), see Pediocactuspee-

blesianus, 558-559
needle cactus, big, see Coryphantha macrome-

ris, 63,191
Nickels's coryphantha, see Coryphantha nickel-

siae, 192
night-blooming cereus, see Hylocereus, 30,33,

40,377; Peniocereus greggii, 30,57,62,
562

Mexican, see Peniocereus serpentinus, 58,
564-565

nipple cactus, see Coryphantha sulcata, 197;
Mammillaria, 27,28,30,32,36,40,57,66,
96,403,692; M. heyderi, 60,63,422-423;
M. longimamma, 24,25,428
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nipple cactus, continued
big, see Escobaria emskoetteriana, 309-310
Heyder's, see Mammillaria heyderi, 60,63,

422-423
nipple cory-cactus, big, see Coryphantha ma-

cromeris,63,191
nopal, see Opuntia lasiacantha, 504-505

spiny, see Opuntia dejecta, 494
nopal bianco, see Opuntia leucotricha, 504,505
nopal camueso, see Opuntia larreyi, 504
nopal cardon, see Opuntia streptacantha, 35,

520
nopal cardoso, see Opuntia pumila, 514
nopal cascaron, see Opuntia hyptiacantha, 502
nopal cegador, see Opuntia microdasys, 508
nopal chamacuero, see Opuntia dejecta, 494
nopal Colorado, see Opuntia leucotricha, 504,

505
nopal comueso, see Opuntia robusta, 516-517
nopal coyotillo, see Opuntia azurea, 489
nopal crinado, see Opuntia pilifera, 511,512
nopal de caballo, see Opuntia tehuantepecana,

522
nopal de Castilla, see Opuntiaficus-indica, 51-

54,62,67,69,71,72,95,498-499
nopal de cerro, see Opuntia lasiacantha, 504-

505
nopal de crines, see Opuntia pilifera, 511,512
nopal de culebra, see Opuntia decumbens, 494;

O.puberula, 513
nopal de lenguita, see Opuntia auberi, 487,488
nopal de San Gabriel, see Opuntia tomentosa,

523
nopal de tortuga, see Opuntia decumbens, 494;

O.puberula, 513
nopal duraznillo, see Opuntia leucotricha, 504,

505
nopaleta, see Pereskiopsis diguetii, 573
nopalharton, see Opuntia streptacantha, 35,

520
nopalillo, see Disocactusflagelliformis, 223;

D. macdougallii, 224; D. phyllanthoides,
225; D. speciosus, 226; Opuntia megarhiza,
507

nopalillo cegador, see Opuntia microdasys, 508
nopal memelo, see Opuntia hyptiacantha, 502
nopal serrano, see Opuntia stenopetala, 520
nopal tapon, see Opuntia robusta, 516-517
nun-tsutsuy, see Acanthocereus tetragonus,

107-113
obregonita, see Obregonia denegrii, 25,64,484,

692
octopus cactus, see Stenocereus alamosensis,

641-642
odieri, seeEriosyce odieri, 301-302
old man

golden, see Pilosocereus chrysacanthus, 578
Peruvian, see Espostoa lanata, 70,317-318
snowball, see Espostoa lanata, 70,317-318

old man cactus, see Cephalocereus senilis, 19,
20,23,140; Pilosocereus leucocephalus,
582

old man of Mexico, see Cephalocereus senilis,
19,20,23,140; Pilosocereus leucocephalus,
582

old man of the Andes, see Oreocereus celsianus,
526,527; 0. doelzianus, 526,527; 0. leuco-
trichus, 527

opuntia, velvet, see Opuntia tomentosa, 523
orapro nobis, see Pereskia grandifolia, 30,568-

569
ora pro nobis de mata, see Pereskia aureiflora,

567
orchid cactus, see Disocactus, 33,221; Hyloce-

reus, 30,33,40,377; Schlumbergera, 33,
622

orejas de conejo, see Ariocarpus scaphirostris,
112

orejitas, see Ariocarpus scaphirostris, 112
organ cactus, see Pachycereus marginatus, 58,

69,534,535
organillo, see Grusonia bradtiana, 343
organito de vibora, see Peniocereus viperinus,

565-566
organo, see Acanthocereus tetragonus, 107-114

Isolatocereus dumortieri, 382; Pachycereus
marginatus, 58,69,534,535; Pilosocereus
leucocephalus, 582; Stenocereus eichlamii,
643-644

organo marismena, see Stenocereus thurberi,
55,60,71,72,648

organ pipe cactus, see Stenocereus thurberi, 55,
60,71,72,648

our father, see Myrtillocactus geometrizans, 19,
23,30,55,56,57,473-474

owl's eye, see Mammillaria parkinsonii, 435
padre nuestro, see Myrtillocactus geometrizans,

19,23,30,55,56,57,473-474
pak'an,see Opuntia dillenii,6l, 65,495
paper-spined cactus, see Sclerocactus papyra-

canthus, 27,74,627
Paradine cactus, see Pediocactus paradinei, 558
pasakana, see Echinopsis atacamensis, 70,257-

258;E. formosa,267
pata de venado, see Ariocarpus kotschoubey-

anus,9,61,75, 111
patilon, see Pereskia lychnidiflora,71, 569-570;

Pereskiopsis diguetii, 573; P. spathulata,
574

peanut cactus, see Echinopsis silvestrii, 280
Peeble's cactus, see Pediocactuspeeblesianus,

558-559
pencil cactus, (lead), see Echinocereusposel-

geri, 244
pencil cholla, branched, see Cylindropuntia ar-

buscula, 205; C. ramosissima,2l2
peote, see Lophophora williamsii, 9,17,18,36,

44-46,60,95,96,396-397

peoti or peotillo, see Pelecyphora aselliformis,
64,73-74,78,560

perrito, see Cumulopuntia sphaerica, 202; Mai-
hueniopsis ovata, 402-403

Persian cat cactus, white, see Cephalocereus se-
nilis, 19,20,23,140

peyote, see Lophophora williamsii, 9,17,18,36,
44-46,60,95,96,396-397; Pelecyphora
aselliformis, 64,73-74,78,560; P. strobili-
formis, 77,561; see also Mammillariapec-
tinifera, 64,435; Obregonia denegrii, 25,
64,484,692; Strombocactus disciformis,
28,33,35,651; Turbinicarpus pseudoma-
crochele, 64,669; T. pseudopectinatus, 64,
669-670

false, see Ariocarpus fissuratus, 60,63,110-
111

little, see Pelecyphora aselliformis, 64,73-74,
78,560

peyote cimarron, see Acanthocereus tetragonus,
107-115; Ariocarpus retusus, 63,111-112

peyote verde, see Echinocereus knippelianus, 75,
237-238

peyotillo, see Pelecyphora aselliformis, 64,73-
74,78,560; see also Strombocactus disci-
formis, 28,33,35,651

peyotl, see Lophophora williamsii, 9,17,18,36,
44-46,60,95,96,396-397

pezuna de venado, see Ariocarpus kotschoubey-
fl«W5,9,61,75,lll

pincushion, see Mammillaria, 27,28,30,32,
36,40,57,66,96,403,692

Arizona, see Escobaria tuberculosa, 312,
313

bird's-nest, see Mammillaria decipiens, 414
black-spined, see Mammillaria grahamii, 60,

61,419
Elaine's, see Sclerocactus spinosior, 629
Brady, see Pediocactus bradyi, 557
brown, see Mammillaria wrightii, 449-450
California, see Mammillaria tetrancistra,

446-447
clustered, see Mammillaria thornberi, 447,

691
Cochise, see Escobaria robbinsorum,3l2,

691
corky-seed, see Mammillaria tetrancistra,

446-447
counterclockwise, see Mammillaria mai-

niae, 429
cream, see Mammillaria heyderi, 60,63,

422-423; M.johnstonii, 424-425
devil's, see Coryphantha robustispina, 196-

197,691;Echinocactus texensis, 27,229
fishhook, see Mammillaria grahamii, 60,61,

419
flat cream, see Mammillaria heyderi, 60,63,

422-423
golf-ball, see Mammillaria lasiacantha, 426
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green-flowered, see Mammillaria barbata,
20,407

Heyder's, see Mammillaria heyderi, 60,63,
422-423

jibali, see Coryphantha werdermannii, 198
Kaibab, see Pediocactus paradinei, 558
Knowlton's, see Pediocactus knowltonii, 82,

558
Lee's, see Escobaria sneedii, 312
Mexican, see Mammillaria magnimamma,

428-429
Miller's, see Mammillaria grahamii, 60,61,

419
Missouri, see Escobaria missouriensis, 311
old lady, see Mammillaria hahniana, 26,421
Olive's, see Mammillaria grahamii, 60,61,

419
owl's-eye, see Mammillaria parkinsonii, 435
pancake, see Mammillaria heyderi, 60,63,

422-423
paper-spine, see Sclerocactus papyracanthus,

27,74,627
park, see Pediocactus paradinei, 558
powder-puff, see Mammillaria bocasana, 70,

408
rainbow, see Mammillaria rhodantha, 440
recurved spine, see Coryphantha recurvata,

195-196,691
robust, see Coryphantha robustispina, 196-

197,691
Schlesser's, see Sclerocactus spinosior, 629
Sheldon's, see Mammillaria sheldonii, 443
showy, see Escobaria vivipara, 61,313
Siler's, see Sclerocactus sileri, 629
slender, see Mammillaria thornberi, 447,691
small-spined cream, see Mammillaria hey-

deri, 60,63,422-423
Sneed's, see Escobaria sneedii, 312
snowball, see Mammilloydia Candida, 451
Wilcox's, see Mammillaria wrightii, 449-450
Winkler's, see Pediocactus winkleri, 559-560
Wright's, see Mammillaria wrightii, 449-450

pineapple cactus, see Coryphantha robusti-
spina, 196-197,691; C.sulcata, \97;Echi-
nomastus erectocentrus, 252-253,691; E.
johnsonii, 253; Mammillaria longimam-
ma, 24,25,428; Selenicereus setaceus, 635

chartreuse, see Echinomastus johnsonii, 253
Chihuahua, see Echinomastus intertextus,

253
Johnson's, see Echinomastus johnsonii, 253
needle-spine, see Echinomastus erectocen-

trus,252-253,691
Pima, see Coryphantha robustispina, 196-

197,691
red, see Echinomastus erectocentrus, 252-

253,691
woven-spine, see Echinomastus intertextus,

253

pinecone cactus, see Pelecyphora strobiliformis,
77,561

piote orpiotl, see Lophophora williamsii, 9,17,
18,36,44-46,60,95,96,396-397

pipe cactus
Dutchman's, see Epiphyllum oxypetalum, 289
organ, see Stenocereus thurberi, 55,60,71,

72,648
pitahaya, see Hylocereus ocamponis, 379; H. un-

datus, 22,23,56,57,381; Stenocereus eich-
lamii, 643-644

pitahaya agria, see Stenocereus gummosus, 55,
70,645-646

pitahaya barbona, see Pilosocereus alensis, 575,
576

pitahaya de aguas, see Peniocereus cuixmalen-
sis, 561-562

pitahaya orejona, see Hylocereus undatus, 22,
23,56,57,381

pitahayita, see Echinocereus fasciculatus, 236;
Peniocereus serpentinus, 58,564-565

pitahayo, see Stenocereus martinezii, 646
pitajaya de cerro, see Disocactus speciosus, 226
pitaya, see Echinocereus enneacanthus, 235;

E. stramineus, 20,249; Stenocereus prui-
nosus, 55,646,647

Correll's green, see Echinocereus viridiflorus,
250-251

Davis's green, see Echinocereus viridiflorus,
250-251

green-flowered, see Echinocereus russanthus,
247; E. viridiflorus, 250-251

purple, see Echinocereus enneacanthus, 235
yellow, see Selenicereus megalanthus, 634
yellow-flowered, see Echinocereus dasyacan-

thus,234,235
pitaya colorada, see Stenocereus montanus,

646-647
pitaya de tortuga, see Selenicereus testudo, 636
pitaya marismena, see Stenocereus standleyi,

647-648
pitayita, see Echinocereus brandegeei, 232;

E. pensilis, 242; Mammillaria solisioides,
443; Peniocereus johnstonii, 563

pitayita de culebra, see Selenicereus coniflorus,
632-633

pitayo, see Isolatocereus dumortieri, 382; Steno-
cereus martinezii, 646; S. pruinosus, 55,
646,647; S. stellatus,55,648

pitayo agrio, see Stenocereus gummosus, 55,70,
645-646

pitayo de aguas, see Stenocereus fricii, 55,644-
645

pitayo de Mayo, see Stenocereus griseus, 55,644,
645

pitayo de Octubre, see Stenocereuspruinosus,
55,646,647

pitayo de Queretaro, see Stenocereus queretaro-
ensis, 55,647

pitayo dulce, see Stenocereus thurberi, 55,60,
71,72,648

pitayon, see Pilosocereus leucocephalus, 582
pitire, see Stenocereus quevedonis, 647
plaid cactus, see Gymnocalycium mihanovichii,

356
plains cactus, see Pediocactus simpsonii, 559

bristly, see Pediocactus paradinei, 558
thimble, see Pediocactus knowltonii, 82,558

pochas, see Ferocactus latispinus, 20,27,332
potato cactus, sweet, see Peniocereus greggii,

30,57,62,562
prickly apple

aboriginal, see Harrisia aboriginum, 370
fragrant, see Harrisia eriophora, 372; H. fra-

grans, 372
Simpson's, see Harrisia simpsonii, 373
yellow, see Harrisia aboriginum, 370

prickly pear
Aaron's beard, see Opuntia leucotricha, 504,

505
apricot, see Opuntia xvaseyi, 524
beavertail, see Opuntia basilaris, 6l, 489
black-spined, see Opuntia macrocentra, 506
blind, see Opuntia rufida,517
blunt-spined, see Opuntia macrocentra, 506;

0. santa-rita, 518
brown-spined, see Opuntia phaeacantha, 62,

65,511
bunny-ear, see Opuntia microdasys, 508
chaparral, see Opuntia oricola, 510
chenille, see Opuntia aciculata, 27,485-486
cliff, see Opuntia polyacantha, 62,65,70,72,

512-513
clockface, see Opuntia chlorotica, 492
coastal, see Opuntia littoralis, 505; 0. stricta,

67,520-521
cow tongue, see Opuntia engelmannii, 60,61,

67,497-498
curved-spine, see Opuntia xcurvospina, 493
dark-spined, see Opuntia atrispina, 487
delicate, see Opuntia macrorhiza, 62,506-

507
densely spined, see Opuntia phaeacantha,

62,65,511
desert, see Opuntia engelmannii, 60,61,67,

497-498
discus, see Opuntia engelmannii, 60,61,67,

497-498
eastern, see Opuntia humifusa, 52,62,65,

501-502
Engelmann's, see Opuntia engelmannii, 60,

61,67,497-498
few-spined marble-fruited, see Opuntia

engelmannii, 60,61,67,497-498
flapjack, see Opuntia chlorotica, 492
fragile, see Opuntia fragilis, 39,61-62,70,

499
golden, see Opuntia xvaseyi, 524
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prickly pear, continued
golden-spined, see Opuntia aureispina, 488
grizzly bear, see Opuntia polyacantha, 62,65,

70,72,512-513
hairy, see Opuntia polyacantha, 62,65,70,

72,512-513
hedgehog, see Opuntia polyacantha, 62,65,

70,72,512-513
Indian fig, see Opuntia ficus-indica, 51-54,

62,67,69,71,72,95,498-499
juniper, see Opuntia polyacantha, 62,65,70,

72,512-513
little, see Opuntia pusilla, 514
long-spined, see Opuntia macrocentra, 506;

O.santa-rita,5l8
loose, see Opuntia fragilis, 39,61-62,70,499
low, see Opuntia humifusa, 52,62,65,501-

502
major, see Opuntia phaeacantha, 62,65,511
Martins, see Opuntia martiniana, 20,24,507
Martin's blunt-spined, see Opuntia macro-

centra, 506
Mojave, see Opuntia phaeacantha, 62,65,

511
New Mexico, see Opuntia phaeacantha, 62,

65,511
Nichol's, see Opuntia polyacantha, 62,65,70,

72,512-513
pancake, see Opuntia chlorotica, 492
plains, see Opuntia macrorhiza, 62,506-507;

0. polyacantha, 62,65,70,72,512-513
porcupine, see Opuntia polyacantha, 62,65,

70,72,512-513
Pott's, see Opuntia macrorhiza, 62,506-507
purple, see Opuntia macrocentra, 506;

0. santa-rita, 518
purple-fruited, see Opuntia phaeacantha, 62,

65,511
reddish purple, see Opuntia macrocentra,

506
red-spined, see Opuntia polyacantha, 62,65,

70,72,512-513
Santa Rita, see Opuntia santa-rita, 518
smooth, see Opuntia ficus-indica, 51-54,62,

67,69,71,72,95,498-499; 0. humifusa,
52,62,65,501-502; 0. laevis, 504

smooth mountain, see Opuntia ficus-indica,
51-54,62,67,69,71,72,95,498-499

spineless, see Opuntia laevis, 504
spiny-fruit, see Opuntia xspinosibacca, 520
sprawling, see Opuntia littoralis, 505; 0. xva-

seyi, 524
starvation, see Opuntia macrorhiza, 62,506-

507; 0. polyacantha, 62,65,70,72,512-
513

sweet, see Opuntia dillenii, 61,65,495
Texas, see Opuntia chisosensis, 491-492; 0.

engelmannii, 60,61,67,497-498
tree, see Opuntia echios, 496

Trelease's beavertail, see Opuntia basilaris,
61,489

tuberous, see Opuntia ficus-indica, 51-54,
62,67,69,71,72,95,498-499

tuberous-rooted, see Opuntia macrorhiza,
62,506-507

yellow-spined, see Opuntia phaeacantha, 62,
65,511

prism cactus, see Leuchtenbergiaprincipis, 25,
395-396

prohibition cactus, see Bergerocactus emoryi,
129

pudding, cactus, see Lophophora williamsii, 9,
17,18,36,44-46,60,95,96,396-397

puscaya, see Cumulopuntia boliviana, 198-199
puskaye, see Cumulopuntia sphaerica, 202
puskayo, see Cumulopuntia ignescens, 200-201
queen of the night, see Cereus hexagonus, 144,

145; C.hildmannianus, 144-145; Echinop-
sis leucantha, 272; Epiphyllum anguliger,
58,287; Harrisia simpsonii, 373; Hyloce-
reus triangularis, 57,69,380; H. undatus,
22,23,56,57,381; Selenicereus grandiflo-
rus, 62,633; S. hamatus, 69,633; S. urbani-
anus, 636

Arizona, see Peniocereus greggii, 30,57,62,
562

quepo, see Maihueniopsis glomerata, 27,401-
402

quiabento, see Pereskia bahiensis, 36,567;
P. grandifolia, 30,568-569; P. stenantha,
571; Quiabentia zehntneri, 598

quiabo da lapa, see Pilosocereus aurisetus, 576-
577

quiabo do inferno, see Pilosocereus aurisetus,
576-577

quimilo, see Opuntia quimilo, 26,515
quiotilla, see Escontria chiotilla, 314-415
quisca del bosque, see Pereskia nemorosa, 570
quisco, see Echinopsis chiloensis, 71,262; E. spi-

nibarbis, 281; Maihueniopsis glomerata,
27,401-402

quisco coquimbano, see Echinopsis coquim-
bana, 264

quisco costero, see Echinopsis litoralis, 272
quisco de flores amarillas, see Corryocactus

brevistylus, 183-184
quisco de Fray Jorge, see Echinopsis skottsber-

gii, 280
quisco de la costa de Arica, see Haageocereus

australis, 365
quisco de la precordillera de Arica, see Haageo-

cereus fascicularis, 366
quisco del desierto, see Copiapoa taltalensis,

181-182
quisco peludo, see Eriosyce villosa, 307
quiso de flores amarillas, see Corryocactus bre-

vistylus, 183-184
quisquito, see Eriosyce subgibbosa, 304-305

quisquito de Taltal, see Eriosyce taltalensis,
305-306

quisquito don Rodolfo, see Eriosyce heinrichi-
ana,298

rabo de raposa, see Pilosocereus aurisetus, 576-
577; P. chrysostele, 578; P. piauhyensis, 584,
585

rainbow cactus, see Echinocereus pectinatus,
242

Sonoran, see Echinocereus rigidissimus, 246
Texas, see Echinocereus dasyacanthus, 234,

235
rainbow hedgehog

Arizona, see Echinocereus rigidissimus, 246
golden, see Echinocereus dasyacanthus, 234,

235; see E. coccineus, 61,233-234
raiz diabolica, see Lophophora williamsii, 9,17,

18,36,44-46,60,95,96,396-397
rajamatraca, see Pereskiopsis porteri, 573-574
ramo de novia, see Pereskia aculeata, 58,566-

567
rattail cactus, see Disocactus flagelliformis, 223;

Mammillaria pottsii, 438,439
reina de la noche, see Epiphyllum oxypetalum,

289; Hylocereus undatus, 22,23,56,57,
381; Peniocereus greggii, 30,57,62,562;
P. serpentinus, 58,564-565; Selenicereus
grandiflorus, 62,633; S. hamatus, 69,633;
S.pteranthus,635

rhinoceros cactus, see Coryphantha cornifera,
187

robin tree cactus, see Pilosocereus polygonus,
585

rock cactus
Nuevo Leon living, see Ariocarpus scaphiros-

tirs,112
Tamaulipas living, see Ariocarpus agavoides,

78,110
root cactus, see Sclerocactus scheeri, 628-629
rosa amarilla, see Pereskiopsis porteri, 573-574
rose cactus, see Pereskia aculeata, 58,566-567;

P. grandifolia, 30,568-569
royal cross, see Mammillaria karwinskiana,

425
sabonete, see Pereskia grandifolia, 30,568-569
sacamatraca, see Peniocereus striatus, 60,565
sacasil, see Echinocereus poselgeri, 244; Opuntia

chaffeyi,49l
sacharosa, see Pereskia sacharosa, 23,24,25,

570-571
sage of the desert, see Carnegiea gigantea, 1,9,

25,49-51,55,60,63,68,70,72,74,77,
138

saguaro, see Carnegiea gigantea, 1,9,25,
49-51,55,60,63,68,70,72,74,77,138

sagueso, see Pachycereus pringlei, 16,17,19,23,
55,60,62,65,68,536

sahuaro, see Carnegiea gigantea, 1,9,25,49-
51,55,60,63,68,70,72,74,77,138
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sahuaso, see Pachycereus pringlei, 16,17,19,23,
55,60,62,65,68,536

sak-bak-el-kan, see Selenicereus donkelaari,
633

sand dollar cactus, see Astrophytum asterias,
82,121

sandillon, see Eriosyce aurata, 294; E. rodentio-
phila, 302-303

sanjuanera, see Echinocereus stramineus, 20,
249

San Pedro cactus, see Echinopsis pachanoi, 18,
44-49,61,276

San Pedro macho, see Echinopsis peruviana, 48,
277

San Rafael cactus, see Pediocactus despainii,
557

Santa Marta, see Disocactus speciosus, 226
saramatraca, see Peniocereus greggii, 30,57,62,

562; P. johnstonii, 563
scarlet bugler, see Cleistocactus baumannii, 154
sea urchin cactus, see Astrophytum asterias, 82,

121; Coryphantha echinus, 188
semaphore cactus, see Consolea comllicola,

170-171; C. spinosissima, 173-174
senita, see Pachycereus schottii, 30,31,55,536-

537
serpent cactus, see Peniocereus serpentinus, 58,

564-565
seven stars, see Ariocarpus retusus, 63,111 -112
siempre verde, see Maihuenia patagonica, 39,

398
siichi, see Pereskia guamacho, 58,569
sina, see Pachycereus schottii, 30,31,55,536-

537; Stenocereus alamosensis, 641-642
sinita, see Pachycereus schottii, 30,31,55,536-

537
sisal, see Ferocactus viridescens, 335-336
snake cactus, see Echinocereus pensilis, 242;

Peniocereus serpentinus, 58,564-565
snowball cactus, see Espostoa lanata, 70,317-

318; Mammilloydia Candida, 451
big hatchet, see Escobaria orcuttii, 311
Duncan's, see Escobaria duncanii, 309
Koenig, see Escobaria orcuttii, 311
Robbins's, see Escobaria robbinsorum,312,

691
spiaercactus, see Gymnocalycium denudatum,

352

spine cactus
interlacing, see Eehinomastus intertextus,

253
straw, see Thelocnctus bicolor, 657

sprawling cactus, see Bergerocactus emoryi, 129
starcactus, see Astrophytum asterias, 82,121

spiny, see Escobaria vivipara, 61,313
starrock, see Acanthocereus tetragonus, 107-

116
starry ball, see Coryphantha elephantidens,

188,189

strawberry cactus, see Echinocereus enneacan-
thus, 235; E. stramineus, 20,249; E. bran-
degeei, 232

Indian, see Echinocereus engelmannii, 55,
234-235

short-spined, see Echinocereus fasciculatus,
236

strawberry hedgehog
green, see Echinocereus enneacanthus, 235
spiny, see Echinocereus stramineus, 20,249

straw spine cactus, see Thelocactus bicolor, 657
sunami, see Ariocarpus fissuratus, 60,63,110-

112
sun cup, see Parodia concinna, 541
sunset cactus, see Mammillaria grahamii, 60,

61,419
supi, see Pereskia guamacho, 58,569
Surinam gooseberry, see Pereskia aculeata, 58,

566-567
suspire orsuspiro, see Pereskia guamacho, 58,

569
sweet potato cactus, see Peniocereus greggii, 30,

57,62,562
swell cactus, San Rafael, see Pediocactus des-

painii, 557
tapone, see Epithelantha micromeris, 60,63,

292
tasajillo, see Cylindropuntia kleiniae,210; C. lep-

tocaulis,210; Pereskiopsis aquosa, 572
tasajo, see Cylindropuntia arbuscula, 205;

C. kleiniae,210; C. leptocaulis,210; Hyloce-
reus undatus, 22,23,56,57,381; Stenoce-
reus alamosensis, 641-642

teddy-bear cactus, see Cylindropuntia bigelovii,
61,205-206; Pachycereus militaris, 534-
535

tempranilla, see Opuntia joconostle, 503
tencholote, see Cylindropuntia tunicata, 61,69,

214
tepenexcomitl, see Stenocactus obvallatus, 639-

640
tesajo, see Cylindropuntia imbricata, 61,63,70,

209-210; C. tesajo, 213
tesajo macho, see Cylindropuntia imbricata, 61,

63,70,209-210
teteche, see Neobuxbaumia tetetzo, 17,479
tetencholete, see Opuntia pubescens, 513-514
tetetzo, see Neobuxbaumia tetetzo, 17,479
Texas pride, see Thelocactus bicolor, 657
Thanksgiving cactus, see Schlumbergera trun-

cata, 625
tocopillano, see Copiapoa tocopillana, 182
Tom Thumb, see Parodia mammulosa, 546;

P. microsperma, 546-547
golden, see Parodia microsperma, 546-547
junior, see Escobaria emskoetteriana, 309-

310
tongue cactus, cow's, see Opuntia engelmannii,

60,61,67,497-498

toothpick cactus, see Stetsonia coryne, 58,64,
69,650

top cactus, see Strombocactus disciformis, 28,
33,35,651

cotton, see Echinocactus polycephalus, 70,72,
229

torch
golden, see Echinopsis spachiana, 280,281
green, see Echinopsis lamprochlora, 20,271

torch cactus, see Echinopsis spachiana, 280,281
green-flowered, see Echinocereus russanthus,

247; E. viridiflorus, 250-251
white, see Echinopsis spachiana, 280,281

totem cactus, see Pachycereus schottii, 30,31,
55,536-537

traveler's friend, see Ferocactus emoryi, 60,65,
329

tree cactus, Key or robin, see Pilosocereus poly-
gonus, 585

tsumya, see Pereskia aculeata, 58,566-567
tsuwiri, see Ariocarpus retusus, 63,111 -112
tuna, see Opuntia engelmannii, 60,61,67,497-

498; Stenocereus eichlamii, 643-644; Stet-
sonia coryne, 58,64,69,650

tuna barbona, see Pachycereus schottii, 30,31,
55,536-537

tuna blanca, see Opuntia joconostle, 503
tuna cardona, see Opuntia streptacantha, 35,

520
tuna chavena, see Opuntia hyptiacantha, 502
tuna de agua, see Pereskiopsis aquosa, 572
tuna de Castilla, see Opuntia ficus-indica,

51-54,62,67,69,71,72,95,498-499
tuna de copado, see Eulychnia breviflora, 323
tuna de tierra, see Lophophora williamsii, 9,17,

18,36,44-46,60,95,96,396-397
tuna mansa, see Opuntia ficus-indica, 51-54,

62,67,69,71,72,95,498-499
tuna quisca, see Pereskia nemorosa, 570
tuna tapon, see Opuntia robusta, 516-517
tunilla, see Tunilla, 663
tunillo, see Stenocereus treleasei, 648,649
tuno, see Pilosocereus leucocephalus, 582
Turk's-cap cactus, see Echinocactus horizontha-

lonius, 227-228; Melocactus, 34,40,96,
456,692; M. azureus, 31,457; M. intortus,
461-462; M. matanzanus, 463; M. viola-
ceus, 466-467

dwarf, see Melocactus matanzanus, 463
few-spined, see Melocactus paucispinus, 464
woolly waxy-stemmed, see Melocactus glau-

cescens,46l
Turks-head cactus, see Echinocactus horizon-

thalonius, 227-228; Ferocactus hamata-
canthus, 27,331; Melocactus, 34,40,96,
456,692; Sclerocactus uncinatus, 629-630

cone-like, see Melocactus conoideus,31,459
Nichol's, see Echinocactus horizonthalonius,

227-228
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Turk's-head cactus, continued
wonderfully bristled, see Melocactus deina-

canthus, 460
turnip cactus, see Lophophora williamsii, 9,17,

18,36,44-46,60,95,96,396-397
twin-spined cactus, see Mammillaria gemini-

spina,4\8
twisted-rib cactus, see Sderocactus scheeri,

628-629
tzompahuiztle, see Pereskiopsis rotundifolia, 25,

574
uturunku, see Pereskia diaz-romeroana, 25,38,

568;£wekn'ana,38,571
vela de coyote, see Cylindropuntia imbricata,

61,63,70,209-210
vellas de coyote, see Cylindropuntia bigelovii,

61,205-206
velvet cactus, see Bergerocactus emoryi, 129
vichishovo, see Myrtillocactus schenckii, 475
viejito, see Oreocereus leucotrichus, 527
viejo, see Cephalocereus senilis, 19,20,23,140;

Grusonia bradtiana, 343; Pachycereus
schottii, 30,31,55,536-537; Pilosocereus
purpusii, 585-586

vixivixio', see Opuntia pumila,514:
viznaga, see Echinocactus texensis, 27,229;

Ferocactus hamatacanthus, 27,331
giant, see Echinocactusplatyacanthus, 19,20,

21,69,228-229

green-stemmed, see Ferocactus viridescens,
335-336

viznaga caballona, see Ferocactus macrodiscus,
25,323

viznaga de dulce, see Melocactus curvispinus,
459-460

viznaga de lima, see Ferocactuspilosus, 334
viznaga hembra, see Ferocactus wislizeni, 56,

65,70,95,336
viznaga meloncillo, see Echinocactus horizon-

thalonius, 227-228
viznagita

many-hooked, see Sderocactus polyancis-
trus, 628

pink, see Echinomastusjohnsonii, 253
purple-spined, see Echinomastus erectocen-

trus, 252-253,691
Whipple's, see Sderocactus whipplei, 630
white-flowered, see Echinomastus intertex-

tus,253
waname, seeAriocarpusfissuratus, 60,63,110-

113
Warnock cactus, see Echinomastus warnockii,

254-255
Whipple's cactus, see Cylindropuntia whipplei,

61,215
whisker cactus, see Pachycereus schottii, 30,31,

55,536-537

whiskey, dry, see Lophophora williamsii, 9,17,
18,36,44-46,60,95,96,396-397

whiskey cactus, see Lophophora williamsii, 9,
17,18,36,44-46,60,95,96,396-397

whitey, see Mammillaria geminispina, 418
whortleberry cactus, see Myrtillocactus geome-

trizans, 19,23,30,55,56,57,473-474
Winkler cactus, see Pediocactus winkleri, 559-

560
woodlouse cactus, see Pelecyphora aselliformis,

64,73-74,78,560
woolly cactus, fragrant, see Harrisiafragrans,

372
xique-xique (das pedras), see Pilosocereusgou-

nellei, 580-581
xiquixique, see Pilosocereusgounellei, 580-581
xoconostle, see Cylindropuntia imbricata, 61,

63,70,209-210; Stenocereus Stella tus, 55,
648

xoconoxtle, see Opuntiajoconostle, 503; Pereski-
opsis porteri, 573-574

yaaxpakan, see Opuntia stricta, 67,520-521
yerba del guanaco, see Maihuenia patagonica,

39,398
zacam, see Opuntia inaperta, 502
zacamb, see Hylocereus undatus, 22,23,56,57,

381
zacamsotz, see Opuntia inaperta, 502




