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INTRODUCTION

Portrayed among the ancient stone carvings of Mexico, woven
through the legends of that land, and central in the seal of the
nation itself is the strange thick stem or the spiny jointed bush
of the cactus. These plants must have been ever present for the
people of that land, interesting to them and of some significance
to their lives as far back as we can know. How strange to re-
alize then that this fantastic group of plants had never been
secen by anyone in the so-called civilized world until after
Columbus discovered America. Yet this must be true; for, except
for two or three small, inconspicuous, and very uncactus-like
species found in places even more unknown to carly travelers
in the jungles of Madagascar and Ceylon, the cacti grow nat-
urally only in the Western Hemisphere. They are as American
as corn, tomatoes, tobacco, or potatoes.

So they must have been secen—and fele—by the conquista-
dors who drove their horses across America in search of gold.
No doubt these men paid little attention to the native flora as
they passed, but the cacti they would have noticed for at least
two reasons. How could they have failed to see the huge thick-
ets of these devilish plants which blocked their paths to the
envisioned gold and which they had to learn to respect? And
when, wandering in the arid expanses, they grew hungry
and had nothing else to eat, they must quickly have learned
from the Indians to spot the cactus species whose fruits were
succulent and sweet to the taste. We can imagine the stories they
told about these outlandish plants of the New World.

These accounts must have spread very rapidly, for we already
have in The Herball or Generall Historie of Plantes, by John
Gerarde, published in London in 1597, the descriptions and
woodcut illustrations of four cacti. Gerarde names them as fol-
lows: “The Hedgehogge Thistle,” which is clearly seen from the
picture to be a Melocactus from the Caribbean area, “The Torch
or Thornie Euphorbium,” which is easily recognized to be a

Cereus, “The Thornie Reede of Peru,” another Cereus, and “The

Indian Fig Tree] obviously a giant Opuntia. This is already
an array of cacti from widely separated parts of Central and
South America.

Soon there followed explorers who were more directly in-
terested in the flora of the New World. These carly explorers
took living specimens of the cacti home to Europe, not only
because of their uniqueness, but because they would survive the
long sea voyages when other plants, except in the seed stage,
would not. They could even be transported all the way without
the prohibitive weight of soil on their roots.

Early botanists, beginning to study these plants, faced a prob-
lem. Since the plants had been totally unknown in the Old
World until this time, there were no words for them at all in
classical Greek or Latin. Like John Gerarde, the botanists often
thought of these plants, because of their spininess, as new sorts
of thistles, and so the Greek word for thistle, Kakztos, became
somehow applied to them. This has become our cactus of to-
day.

There were soon expeditions of botanists just to study the
new plants of America. An example was the Ruiz and Paron
expedition of 1777 to 1787. This expedition to Peru was com-
missioned by the King of Spain and encompassed ten years of
exploring in most difficult terrain; Spain spent upon the ven-
ture twenty million pesetas. Thousands of plant specimens were
sent back, with cacti among them.

The interest in these strange plants grew and soon amounted
to a “cactus craze.” The extent of the “craze” is hard for us to
comprehend today. By 1800 businesses were being set up by
French, Belgian, and German importers to sell quantities of the
plants sent by professional collectors maintained in Central and
South America. Societies and wealthy enthusiasts commissioned
collectors to travel to America and bring them newer and yet
more strange species. Extensive collections were soon formed,
grown at great pains in greenhouses. About 1830 the Duke of
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Bedford had such a collection of cacti at Woburn Abbey. Other
famous collectors in England were the Duke of Devonshire and
the Reverend Mr. H. Williams of Hendon.

This cultivation of the cacti must at first have been a very
expensive, very genteel hobby, open only to the rich; the plants
had to be expensive after having been shipped all the way from
the wilds of the Western Hemisphere, and the resources neces-
sary to keep them alive in the climate of most of Europe before
the advent of gas and clectric heat must have been great. The
greenhouse full of cacti may well have been one of the few
warmed buildings for miles around on freezing winter nights.
Borg has pointed out that the cultivation of cacti has paralleled
the cultivation of orchids in many ways, and this is easy to un-
derstand, since these are two of the most exotic groups of plants
which can be found.

But the cultivation of the cacti became the common man’s
hobby much more casily than did that of the orchids. With
botanical associations and importers putting out long lists of
available species, cacti became cheap and available in Europe
in large numbers. Soon many a humble home had at least a few
of these peculiar plants in a window somewhere. We like to
think of this as wonderful and of these cherished cacti as beau-
tiful, but we must admit that even then they were not univer-
sally appreciated. Dickens, for instance, must have had an active
aversion to them. While attesting to the broadness of the interest
in cacti, his description of Paul Dombey’s nurse, Mrs. Pipchin,
reveals his dislike for them, for he wrote of her, “Among her
failings was a fondness for cactus. In the window of her parlor
were half a dozen specimens writhing round bits of lath like
hairy serpents.”

Perhaps Dickens was sensing something cunning and insidious
in these cacti, which events proved was there. They were early
grown in southern Europe, and it was found that they could be
grown without protection in outdoor gardens in southern Italy,
Spain, Sicily, and Greece, on the Riviera, and, of course, all
along the southern shore of the Mediterranean. In these areas
are still today some of the finest cactus gardens in the world,
with beautiful, hundred-year-old specimens to be seen.

But once introduced into the Mediterranean area, certain of
the Opuntias, the hardiest and most casily spread of cacti, found
the hot, arid region too much to their liking and so escaped
from cultivation and established themselves as permanent res-
idents of the area. These cacti have now spread through many
Mediterranean countries. Though the time required to accom-
plish this was actually comparatively short, mans memory is
even shorter, for so completely are they already accepted as a
normal part of the flora that in many areas one finds hardly
a resident who realizes that his ancestors could not have known
these immigrants. Sometimes one even sees cacti in pictures and
movies supposedly reconstructing the time of Christ and the
Roman Empire, or in otherwise accurate portrayals of classic
Greek times.

In one other place cacti escaped like this and became one of
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the worst plant scourges ever known. This was in Australia,
where several Opuntias, in the absence of their natural enemies
and in an arid situation exactly to their liking, took over mil-
lions of acres and rendered them useless for anything else. Much
money and effort was spent in discovering how to control these
cacti in Australia, and the effort has been largely successful.
They have been eliminated from huge areas and are being kept
in check in others.

But these two instances of cacti escaping and invading new
areas are the exceptions. Usually, when taken from their nat-
ural haunts, the cacti survive only under very precise condi-
tions and when great care is lavished upon them by their grow-
ers. Almost none of them can survive unaided even when only
transplanted from one state to another within the United States.

Within the Americas, where they are at home, cacti as a
group are very widespread. They range from Alberta and Brit-
ish Columbia in Canada on the north to Patagonia, toward the
tip of South America on the south. Their greatest development
in both numbers and diversity is in two areas, one along the
Tropic of Cancer in Mexico and the other near the Tropic of
Capricorn in South America. While flourishing the most in the
American deserts, they are far from restricted to these places.
Special forms are found in tropical rain forests; others abound
along the seashores of the Gulf of Mexico, the Caribbean, and
the Pacific Ocean; while some thrive in mountain forests and a
few are at home on bleak mountain slopes to as high as fourteen
thousand feet. There are also some forms which abound on the
Great Plains all the way into Canada, and within the United
States it is said that indigenous cacti have been found growing
in every state except Maine, Hawaii, and Alaska, although in
many states they are so rare and inconspicuous that their pres-
ence is unsuspected by most residents.

This picture of far-ranging cacti is misleading if one thinks
of any single form as so far-flung. This is the range of the group,
which is a huge and diverse aggregation. It is probably fruitless
to try to estimate the number of cactus forms that exist, because
new publications are constantly adding new-found forms to the
list, as well as realigning those already known. But it is said that
there are well over three thousand known species in all. Of
these, almost none range across from one America to the other.
A very few species, considered broadly, may range practically
across a continent, and some few cover large expanses of one or
the other of the Americas, but the much more usual situation is
for each species to inhabit a range measured in a few hundred
square miles or less. It is very common for a species to inhabit
only a certain valley or mountain range, and there are numerous
forms so restricted in habitat that two or three Texas-sized
ranches will contain them all.

As we have seen, the cacti which excited the first interest and
touched off the first cactus craze were the huge and spectacular
Central and South American forms. The cacti of the United
States were hardly known until later. Early botanists on the
cast coast of the United States found only two or three very
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inconspicuous and uninteresting little prickly pears which they
dutifully recorded and no one got excited about. As they pushed
west, they found little else until they got beyond the Mississippi
River. But once they began to explore the West, the study of
US. cacti began.

The first great student of U. S. cacti was the famous botanist
Dr. George Engelmann. He made his headquarters at the Mis-
souri Botanical Garden, the remarkable carly botanical center
in St. Louis, and studied the specimens and descriptions sent in
by botanists on the early governmental surveys through the
West. These botanists—such as Wislizenus, Wright, Bigelow,
Parry, and Poselger—were the heroes of early cactus studies in
the United States, and some of their names will be met with
later, since Engelmann acknowledged his debt to them by some-
times naming cacti after them. They must have been hardy souls,
riding on long treks with expeditions such as the Mexican
Boundary Survey, the Pacific Railroad Survey, Pikes expedi-
tion, and others; and one must admire their stamina, gathering
cacti all day on the trail, then, while the others rested, making
their records and descriptions and packing up specimens of these
unpleasant-to-handle plants to send back to Engelmann. Their
routes took them through the heart of the cactus country of the
West, and we are amazed at the number of plants found only in
places almost inaccessible even a hundred years later, which
they located and recorded so long ago.

Beginning in about 1846, Engelmann started publishing the
results of these expeditions. He faced the herculean task of list-
ing and describing a huge population of cacti almost unknown
before to the world. He coined names for the multitude of
forms, worked out something of their relationships, and pre-
sented descriptions and some of the finest botanical illustrations
ever made for any plants. Although his material was sometimes
incomplete and so his descriptions were sometimes deficient, he
gave us the first information we have of approximately two-
thirds of the U. S. cacti, information so remarkably accurate
that in a few cases it has taken us almost a hundred years to
verify it. Modern concepts have sometimes revised his ideas of
the relationships between the forms, but almost never have we
found him in error when he told where a plant grew or what it
looked like.

The next effort at studying the cacti of the United States was
made by the great botanist John M. Coulter. In 1894 he began
publishing a major work on the cacti of North America. Mostly
he built on the foundation laid down by Engelmann, with the
benefit of much more material collected since Engelmann’s time,
but he added little really new to what was already known. It is
indicative of the difficulty of studying cacti that he is said to
have given up the study of this group in disgust and spent the
rest of his life with other plant groups after misidentifying a
cactus he had earlier named himself.

About the same time as Coulter’s study, a large, general work
on cacti was being produced in the German language by Karl
Schumann. He did firsthand work on the cacti of the then In-
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dian Territory and the Canadian River area, but did not travel
widely in the United States, and so his work has limited value
for us today in the study of U. S. cacti.

A major project on cacti was then undertaken by the Car-
negic Institute. Dr. N. L. Britton and Dr. J. N. Rose, with the
support of that institution, undertook to list and describe all
the cacti of the world. They traveled widely throughout the
Americas and visited the European collections, and as a result
published a four-volume work, Zhe Cactaceae, in 1919 to 1923.
Their work had probably the greatest effect of anything ever
published on the study of cacti as well as on the growing pop-
ularity of these plants. They greatly revised the classification of
the group, adding a multitude of new genera and species, and
their beautiful volumes, with fine color illustrations, were widely
circulated, giving many people, especially in the United States,
their first knowledge of the beauty of the cacti. Even today,
most people still think of cacti strictly in the terms of the
Britton and Rose accounts.

No new attempt to encompass all of the cacti in one large
study was made for many years. The task had become just too
big. But the great German student of cacti, Curt Backeberg, did
not flinch at the challenge, and in 1958 he brought out the first
volume of a new world-wide survey, Die Cactaceae. It was
completed shortly before his death and comprises six large vol-
umes of fine descriptions, with many good pictures of the cacti
of the world. It is truly a monumental work.

But the great diversity of the cacti and the fact, already men-
tioned, that the majority of them are limited to areas which are
very small (often single mountain ranges or river valleys), when
set against the huge expanse covered by the group as a whole,
make it very difficult for any major flora or all-inclusive cactus
work to be useful on a local level. Who wants to carry the four
volumes of Britton and Rose or the six of Backeberg to the Big
Bend of Texas or the mountains of Peru? And if these works
were to give really detailed accounts of the cacti found in all
of such arcas, exactly the information which the local student
needs, they would become encyclopedic in size. This fact ex-
plains the numerous regional publications on cacti, both articles
in journals and separate books. If one is to understand the local
cacti, he must refer to these publications, done by people on the
scene who have studied the larger picture and then sought out
and portrayed the details of the local forms he sces about him.
This book is intended to be such a regional guide.

In the United States there has long been a tendency to break
down the treatment of cacti into state studies. States are artifi-
cial areas and their boundaries have nothing to do with plant
distribution, but it has been impossible to ignore them. The pres-
ent study, however, includes the cacti of five states: Arkansas,
Louisiana, Oklahoma, Texas, and New Mexico. These five states
make up a unit much more logically considered, cactuswise, than
any one of them alone, and a unit for whose cacti there has
never been a complete guide. While lists of cactus species and
some good descriptions are found in the floras of the respective
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states (as for instance those of Wooton and Standley for New
Mexico) and many articles concerning various cacti in this re-
gion are scattered all through the literature, there has been only
one complete work on cacti within this area: Texas Cacti, by
Ellen D. Schulz (Mrs. Roy Quillin) and Robert Runyon. This
was published in 1930, covered only the cacti of Texas, and is
now out of print.

The need for such a guide for these five states seems, there-
fore, clear. While the cacti of the far Southwest have been dealt
with in numerous publications—Stockwell and Brezzeale’s Ari-
zona Cacti of 1933, Baxter’s California Cacti of 1935, Boisse-
vain and Davidsons Colorado Cacti of 1940, Benson’s The
Cacti of Arizona of 1950, and Earle’s Cacti of the Southwest
of 1963—none of these covered more than those few forms of
cacti which happened to extend their range into our area from
the West. And where the cacti of this five-state area have been
written about in journals or magazines it has usually been done
by students who lived and worked in the far West or even in
Europe, and who wrote of our cacti after brief trips through
this vast area or from secondhand accounts.

The cacti of this area have not lacked a detailed treatment
because they were fewer in number or less diverse than those
of the far Southwest. If anything, they may have presented too
great a challenge just because of their number. I have found
some professional botanists who believed, probably because of
the greater size and conspicuousness of the Arizona species plus
the greater publicity they have received, that the greatest specia-
tion in the United States occurs in the far Southwest. Actually,
this is not true. Texas alone presents more species of cacti than
all of the rest of the United States combined. L. Benson lists 60
cactus species in Arizona. California is said to have about 20
natives; and New Mexico, about 50. On the other hand the
number of separate species listed here for our five-state area is
119. Earle, the most recent writer on the cacti of the Southwest,
lists 121 forms, counting varieties as well as separate species for
all of California, Arizona, Colorado, Utah, Nevada, and west-
ern New Mexico. Within our area we find 172 different forms.
Within Texas alone can be found 106 species and 142 recogniz-
able forms.

The present work, then, lists all of the forms of cacti presently
known to be growing within the five states: Arkansas, Loui-
siana, Oklahoma, Texas, and New Mexico. They are listed by
their recognized scientific names, and immediately following
(in every case where such exist) are given all of the common
names which could be discovered, by which the cactus is known
in various localities, including the Spanish and sometimes the
Indian names. Spellings of these common names show the local
variations found in the literature.

A description of the whole cactus plant, not meant to be te-
dious but made full enough to be useful for the serious student,
is then given. This description is patterned on the original one
of the species, but it takes into account other descriptions by
more recent students plus our own observations and so may be
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broader than the original in the case of quantitative characters
and may add information not covered in the original.

Following this is outlined the known range of natural distribu-
tion for the cactus. This is given in rather general terms, partly
because there is still more to be learned about the spread of some
of these plants and partly because it is not meant to be a guide
telling exactly which mountain slope will provide the collector
with the cactus he wants. The publication of such specific infor-
mation all too often has meant that the slope is bare of any
cacti at all the next year. There are no laws protecting cacti in
any of the states covered in this study, and the conservation of
our cacti is a real problem today. While this work gives no in-
accurate or misleading information about where the various
cacti are to be found, the exact locations of specific populations
are not usually given. Any cactus hunter worthy of the title of
“cactophile,” once given the general territory where the plant
grows, might rather search out the prize himself.

Next follows a discussion of each cactus listed. This is a
gathering together of any remarks I might have on anything
unusual or especially interesting about the cactus. Included
under remarks also, because these are purely my own opinions
after studying the plants and the literature upon them, are sug-
gestions concerning its relationship to its fellows, with restate-
ment of the specific characters which distinguish it from its
closest relatives.

These relationships are very complex, and the concepts of
them have been almost constantly changing throughout the
study of the cacti, as can be quickly traced by looking at the
synonymy in almost any listing. In an attempt to avoid making
this part another series of synonym lists in fine print—or a dry,
dead discussion of dead names-this synonymy is presented as
a historical account of the vicissitudes through which individ-
ual cactus forms, individual plant names, and the ideas of in-
dividual students went from their discovery and their first
statements until the present. Such a historical approach to this
material has not been made before, and it can enable us to
understand much about the science of botany and about men,
as well as about cacti. Of course, the material is much simplified
and rendered as nontechnical as possible. Nevertheless an at-
tempt is made to evaluate fairly, from the vantage point of the
present, each important author's arguments and to assign his
proposal its proper place in the history of the cactus being dis-
cussed.

Lastly, each cactus form is illustrated by a full-color pho-
tograph of the plant, in most cases in bloom. A few of these
photographs were made in the plant's natural location, but in
most cases this proved to be impractical. Most cacti bloom only
a few days out of the year, and it was obviously impossible to
be in a canyon of the Texas Big Bend, on the Wichita Moun-
tains of Oklahoma, on an Indian reservation in northwest New
Mexico, and on an Ozark slope in Arkansas on precisely the
days when each cactus chose to bloom. Much effort, therefore,
has gone into the work of locating the various forms in the
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wild, then bringing them in and growing them in such con-
genial environments that they have bloomed, so that they could
be pictured at the right moment. Unless otherwise stated, I
made all photographs myself.

The soils and backgrounds visible in the pictures are, there-
fore, not usually the natural environments of the plants. In fact,
the colors of these have often been chosen to contrast with and
make as clearly visible as possible the spines and other charac-
ters of the cacti. This means that no conclusion about the en-
vironments of these plants can be drawn from these pictures.
While some readers may consider this a drawback, it should be
remembered that most of these cacti use protective coloration
and camouflage. Pictures of them in their natural habitats, while
of value to the ecologist, usually show little detail of the plants,
if they are visible at all. An extreme illustration of this difhi-
culty would be the case of Mammillaria nellieae Croiz., where
the whole plant is usually totally covered by the moss which
grows with it in its rock crevice; a picture of it iz loco would
show only the flower apparently blooming on the moss and
would be useless in illustrating what the cactus is really like.

In the verbal description of the flower parts, I was confront-
ed with the choice of employing standardized color names, such
as those given in A Dictionary of Color by Maerz and Paul, or
of using more general terms which would be meaningful to the
average reader. I decided on the latter course in the belief that
what would be gained in preciseness by the use of terms from 4
Dictionary of Color would be counterbalanced by the incon-
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venience of having to consult this reference work in a library in
order to determine what was meant by the shade names used.

Although as full as possible a rendering of the beauty of the
flowers is an aim of these pictures, this is not their only goal. It
is hoped that they may also convey a real concept of the plant
body itself and of the spine character; sometimes the flower is
shown at less than full angle because of this other aim.

In organizing this presentation, one of the biggest problems
was the delineation of the genera. The widest possible range of
opinions is held today by the different authorities in the field
on the limits of the genera in the Cactaceae. It seems that the
present extent of the knowledge of the cacti does not enable
anyone to give as definite a list of cactus genera as can be made
for many other plant groups. There are several very different
systems of genera, each very logical in the light of a certain set
of assumptions. I have attempted to re-evaluate these in the
light of the latest research available. The work of Dr. Boke at
Oklahoma University and results of our own chromatographic
studies seem particularly important here. The resulting align-
ment of the genera is in no case a new one, but in some cases
favors one previous proposal and in some another.

Within the genera no attempt has been made to organize the
species into tribes or sections, since this sort of thing—as, for
instance, various proposals for the genus Opuntia—secems still
to be based on conjecture, and I find little newer and more solid
evidence for any of the various contradictory proposals already
made.
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Measurements given in the photograph captions are the plant body
sizes of the specific plants pictured and do not, unless otherwise stated,
include flowers. In most cases this size is smaller than the maximum

size achieved by the species.
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Echinocereus viridiflorus var. cylindricus. 4% inches tall. Echinocereus viridiflorus var. standleyi. 4 inches tall.



Echinocereus davisii. 1 inch tall.

Echinocereus chloranthus var. chloranthus. Young plant (left):
mature plant, 4 inches tall (right).

Echinocereus chloranthus var. neocapillus. Inmature plant (center),
Echinocereus chloranthus var. neocapillus. 3% inches tall. 1% inches tall, flanked by mature specimens.



Echinocereus russanthus. 4% inches tall.

(above, right)
Echinocereus caespitosus Var. caespitosus.
The white-spined “Lace Cactus,” 3 inches tall.

Echinocereus caespitosus var. caespitosus. The
brown-spined “Brown-Lace Cactus,” 5 inches tall.
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Echinocereus caespitosus var. perbellus. 2 inches tall.




Echinocereus melanocentrus. 2 inches tall.

(above, left)
Echinocereus caespitosus var. purpureus.
3% inches tall.

Echinocereus fitchii.
2% inches tall.



PLATE 6

(above, left) Echinocerens baileyi.
White-spined. 4% inches tall.

(above, right) Echinocereus baileyi. Brown-spined,
clustering. Largest stem pictured, 2% inches tall.

(below) Echinocerens albispinus. Tallest stem
pictured, 2 inches high.

PLATE 7 (opposite)

(above, left) Echinocerens pectinatus var. wenigeri.
Stem 4% inches tall.

(above, right) Echinocereus pectinatus var. rigidissimus.
6 inches tall.

(below, left) Echinocereus chisoensis.
7 inches tall.

(below, right) Echinocereus pectinatus var. ctenoides (right)
and Echinocerens caespitosus var. caespitosus (left).
Note typical ovary and fruit coverings.
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Echinocereus pectinatus var. ctenoides. 3 inches tall.




Echinocereus dasyacanthus var. dasyacanthus. Echinocereus dasyacanthus var. dasyacanthus.
Yellow-flowered. 10%-inch stem. Pink-flowered. 12-inch stem.

Echinocereus dasyacanthus var. hildmanii. Stem 5 inch tall.




Echinocereus roetteri. 4% inches tall.




Echinocereus lloydii.
12 inches tall.

Echinocereus triglochidiatus var. triglochidiatus.
8 inches tall.




Echinocereus triglochidiatus var. octacanthus.
Stems 4% inches tall.

(below, left)

Echinocereus triglochidiatus var. gonacanthus.
4 inches tall.

(below, right)

Echinocereus triglochidiatus var. coccineus.

6% inches tall.




Echinocereus coccineus var. conoides. 8 inches tall. Echinocereus polyacanthus var. rosei. 8 inches tall.

Echinocereus polyacanthus var. neo-mexicanus. 4% inches tall.
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Echinocereus stramineus. Clump, 30 inches in diameter. Echinocereus enneacanthus var. enneacanthus.
Clustered stems, 13 inches across.

Echinocereus enneacanthus var. carnosus. Tallest stem 8 inches high.
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Echinocereus fendleri var. rectispinus.
Tallest stem pictured, 8 inches high.

(above, left)
Echinocereus fendleri var. fendleri.
Stem 5% inches tall.

Echinocereus dubius. Tallest stem
9 inches high. Two specimens of
Lophophora williamsii in right
foregrounds.
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Echinocereus papillosus var. angusticeps.
Tallest stem pictured, 3 inches high.

(above, right)
Echinocereus papillosus var. papillosus.
Sprawling stems, 2 inches high.

Echinocereus pentalophus. Stems approximately
% inch in diameter.




Wilcoxia poselgeri. Single
upright stem, 12 inches long.
Echinocereus papillosus var.
papillosus on ground.

(above, left)
Echinocereus blanckii.
Stem pictured, 10% inches long.

Echinocereus berlandieri. Tallest
stems pictured, 4 inches high.
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Peniocereus greggii. Flowers
2% inches in diameter.

(below, left)
Acanthocereus pentagonus. Flower 6% inches
long, including ovary and tube.

(below right)
Echinocactus horizonthalonius var. curvispina. 6
inches in diameter.




left)

>

Echinocactus horizonthalonius var. moelleri.

Echinocactus texensis.
above

7 inches in diameter.

Echinocactus asterias.

2% inches in diameter.
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Echinocactus uncinatus var. wrightii. 8 inches tall.

(above, left)
Echinocactus wislizeni.
14 inches in diameter.

Echinocactus whipplei.
3 inches in diameter.




Echinocactus mesae-verdae.
1% inches in diameter.

(below, left)

Echinocactus brevihamatus.
4 inches tall.

(below, right)
Echinocactus scheeri.

2% inches tall.



Echinocactus tobuschii.
2% inches in diameter.

(below, left)

Echinocactus setispinus var. hamatus.
7 inches tall.

(below, right)

Echinocactus setispinus var. setaceus.
10 inches tall.




Echinocactus sinuatus. S inches diameter.

Echinocactus hamatacanthus.
12 inches in diameter.

(below, left)

Echinocactus bicolor var. schottii. 4 inches in diameter.

(below, right)

Echinocactus flavidispinus. 2 inches in diameter.




Echinocactus intertextus var. intertextus. Echinocactus intertextus var. intertextus. Same plant
When collected, 2% inches in diameter. after 1 year of cultivation. 2% inches in diameter.

Echinocactus intertextus var. dasyacanthus. Echinocactus evectocentrus var. pallidus.
24 2% inches in diameter. 2% inches in diameter.



Echinocactus mariposensis. Green-flowered. Echinocactus mariposensis. Pink-flowered.
1% inches in diameter. 1% inches in diameter.

Echinocactus conoideus. 3 inches in tall.




PLATE 26
(above, left) Ariocarpus fissuratus. 3% inches in diameter.

(above, right) Lophophora williamsii var. williamsii.
Largest stem 3 inches in diameter.

(below) Lophophora williamsii var. echinata.
Largest stem 2% inches in diameter.

PLATE 27 (opposite)

(above, left) Pediocactus simpsonii var. simpsonii. 3 inches in diameter.

above, right) Pediocactus knowltonii. 1 inch in diameter.

(
(below, left) Pediocactus papyracanthus. 2 inches tall.
(

below, right) Epithelantha micromeris. 12 inches in diameter.
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Mammillaria scolymoides. 3% inches in diameter.

Mammillaria echinus. Stem 2% inches in diameter.

Mammillaria sulcata.
4% inches in diameter.




Mammillaria ramillosa. 3% inches in diameter.
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Mammillaria macromeris. Young plant,
not yet clustered. 3 inches tall.

(below, left)
Mammillaria runyonii.
4 inches in diameter.

(below, right)
Mammillaria similis. Typical small
plant; diameter 3 inches.




Mammillaria similis. Old plant
in full bloom. Diameter 12 inches.

Mammillaria vivipara var. vivipara.
2% inches in diameter.
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Mammillaria vivipara var. arizonica. 3 inches in diameter.

PLATE 32 (opposite)

(above, left) Mammillaria vivipara var. radiosa.
2 inches in diameter.

(above, right) Mammillaria vivipara var. neo-mexicana. Large stem
2% inches in diameter.

(below, left) Mammillaria vivipara var. borealis.
2 inches in diameter.

(below, right) Mammillaria vivipara var. neo-mexicana.
Young plants, showing juvenile spination on sides of stem and
mature spines at the tips. Larger plant 2 inches in diameter.

Mammillaria fragrans 2% inches in diameter.
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Mammillaria tuberculosa.
Main stem 3% inches tall.

Mammillaria dasyacantha. Plant
pictured, 3 inches in diameter.

PLATE 35 (opposite)

(above) Mammillaria dasyacantha and
tuberculosa, growing together.

(below left) Mammillaria duncanii. Showing root
formation. Spiny portion of the stem 1 inch tall.

(below right)
Mammillaria duncanii. Same plant, with fruit,
after 3 months’ cultivation.
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Mammillaria albicolumnaria. Plant pictured, 2% inches in diameter.



Mammillaria varicolor. Largest stem
1% inches in diameter.

(below, left)
Mammillaria hesteri.

4 inches tall.

(below, right)
Mammillaria nellieae. Blooming
plant, 1 inch in diameter.
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Mammillaria sneedii. Blooming stem % inch in diameter.



(above, left)

Mammillaria leei. Plants in garden cultivation.
Clusters 4 to 6 inches in diameter.

(above, right)

Mammillaria leei. Typical root formation.

Large clump, 4% inches across.

(below, left)

Mammillaria pottsii. Largest stem, 1% inches
across. M. lasiacantha var. denudata in foreground.

(below, right)

Mammillaria lasiacantha var. lasiacantha.
Stem 1 inch in diameter.




Mammillaria lasiacantha var. denudata. Stem 2 inches in diameter. Mammillaria microcarpa. 2 inches tall.

Mammillaria multiceps. Cluster of stems, 4% inches across.
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Mammillaria wrightii. Stem 1%s inches in diameter.

41
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Mammillaria wilcoxii.
Stem 1% inches in diameter.

Mammillaria heyderi var. beyderi.

45 inches across. Mammillaria heyderi var. applanata.

: " 4 inches across.

PLATE 43 (opposite)
(above) Mammillaria heyderi var. hemis-
phaerica. 3% inches across.

(below) Mammillaria meiacantha.
4 inches across.
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Mammillaria sphaerica. Main plant, with offsets,
4% inches across.

Opuntia stricta. Plant pictured 26 inches tall.

Opuntia engelmannii var. engelmannii.
& s

Pad 12 inches long.
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Opuntia engelmannii var. texana. Largest pads pictured, Opuntia engelmannii var. alta. Red-flowered.
8 inches wide. Blooming pads, 5% inches across.
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Opuntia engelmannii var. flexispina. Main pad 10% inches
wide. White spots are cochineal insects.

Opuntia engelmannii var. alta. White-flowered.
Flower 3% inches across.

Opum‘z’a mgelmannii Var. cacanapa. Largest

46 pad shown, 7 inches across.




Opuntia engelmzmm'i var. aciculata. Largest pad
6% inches across.

(above) Opuntia engelmannii var. dulcis. Largest pad

8 inches in diameter. This plant grew for many years in
an urn by the entrance to the Old Trail Driver’s Museum
in San Antonio.

Opzmz‘z}z engelmzmm'i var. subarmata.
Main pad 12 inches across.




Opuntia engelmannii var. linguiformis.
Blooming pad 16 inches long. White spots

are cochineal insects.

(below, left)

Opuntia chlorotica. Plant about 22 inches tall.

(below, right)
Opuntia tardospina. 9 inches tall.




Opuntia rufida. Largest pad
pictured, 7 inches long.

(above, left)
Opuntia spinosibacca. Largest pad
pictured, 5% inches long.

Opuntia macrocentra. Largest pad 49
pictured, 6 inches long.



Opmltz}z gosselim'mm var. santa-rita.
15 inches tall.

(below, left)
Opuntia strigil. Largest pad pictured,
7% inches long.

(below, right)
Opuntia atrispina. Largest pad pictured,
6 inches across.




(above) Opuntia phaeacantha var. major. Largest pad
shown, 8 inches across.

(below) Opuntia phaeacantha var. nigricans. Old 6-inch
pad sprawling; and new, sprouting 4-inch pads.

(above, left) Opuntia leptocarpa. Shown in fruit.
Plant 15 inches tall.

(below, left) Opuntia leptocarpa in foreground and
Opuntia engelmannii var. texana in background. 51
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Opuntia phaecantha var. brunnea. Wide-open flowers, 3 inches across.
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Opuntia cymochila. Largest pad pictured, 4 inches across.

(above, left)
Opuntia phaeacantha var. camanchica. Largest pad
pictured, 4% inches long.

Opuntia phaeacantha var. tenuispina.

Pads 9 inches long.




Opuntia compressa var. humifusa. Largest pad
pictured, 3 inches across.

OPum‘m compressa var. macrorhiza.

Pad 4 inches long, blooming.

Opuntia compressa var. fusco-atra. Two specimens from the same
Opuntia compressa var. microsperma. Largest pad locality. Largest pad on stunted plant, 2% inches long;
pictured, 3 inches long. largest pad on vigorous plant, 5 inches long.
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Opuntia compressa var. fusco-atra. An abnormal form known as O. macateei.
Open flower 2 inches across.

Opuntia compressa var. grandiflora. Largest
pad pictured, 5% inches long.

Opuntia compressa var. allairei. Largest pad pictured, 6% inches long.
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Opuntia compressa var. stenochila. Largest pad pictured, 4 inches across.

Opuntia ballii. Pad
2% inches across.
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Opuntia pottsii. 6% inches tall, exclusive of fruits. Opuntia plumbea. Pad 2% inches long.
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Opuntia fragilis. Clump 6% inches across. Opuntia sphaerocarpa. In winter condition.
Largest pad pictured, 3% inches across.
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k flowered. 8 inches tall.

inches tall. Opuntia rhodantha var. rhodantha. Pin

Opuntia rhodantha var. rhodantha. Yellow flowered. 6%

spined.
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Largest pad pictured, 4 inches long.

4% inches long.

>

Opuntia rhodantha var. spinosior. Larger

pad pictured
58
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Opuntia polyacantha. With spines few and short. Opuntia hystricina. Upright pad, 4 inches long.
Largest pad pictured, 5% inches long.

Opuntia arenaria. Largest pad pictured 2% inches long. Opuntia grahamii. Pictured clump, 7 inches across.
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Opuntia Stanlyi. Largest joint

pictured, 4 inches long.

(below, left)

Opuntia schottii. Pictured joints,

each 2 inches long.

(below, right)

Opuntia clavata. Largest joints pictured.
1% inches in diameter.




Opuntia imbricata var. arborescens. Branch white ripe
fruits. Main pictured. 1% inches in diameter.

Opuntia imbricata var. viridiflora. Pictured plant 15 inches tall.

(above, left)
Opuntia imbricata var. arborescens. Section of the
main stem pictured, 1% inches in diameter.

(below, left)
Opuntia imbricata var. vexans. Branch with ripe fruits.
Largest fruit pictured, 1%, inches in diameter. 61



Opuntia spinosior. Largest stem pictured, 1 inch in diameter. Opuntia whipplei. In winter condition, 10 inches tall.
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Opuntia davisii. Largest branch
pictured, % inch in diameter.

Opuntia tunicata. Plant pictured,
13 inches across.
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Opuntia kleinei. Plant pictured, 4 feet tall.
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CACTI OF THE SOUTWEST






What Is a Cactus?

BEFORE GOING DIRECTLY into the description of the various
cacti we might pause to consider, for those who have not con-
cerned themselves about these things before, how a cactus differs
from other plants, what is so special about it, and what are
some of the problems the uniqueness of its form and physiology
bring to it in its natural situation and to us if we desire to raise it.

It is harder to say exactly what a cactus is and how it differs
from other plants than one might think. It is obvious that a
cactus is a unique plant, with special problems. Imagining how
it got that way, learning how to recognize it when we see it, and
understanding its adaptations to its special problems—each of
these presents us with special difficulties.

The origin of the cactus family remains almost completely a
mystery. We are balked here by the fact that there are no fossils
of any cacti. So anxious have we been for such evidence that
there have been several remains grasped hopefully as being cac-
tus fossils, but all these, such as the famous one optimistically
christened Eopuntia douglassii Chaney, have since proved not
to be connected with the cacti at all. The most primitive and
least cactus-like forms that we know are the members of the
genus Pereskia, still alive, flourishing, and all-cactus, giving us
no clear clues as to how they got that way. This leaves us with
only theories based on comparative anatomy studies to satisfy us.

Mostly because of certain flower characteristics, it is quite
often assumed that cacti are related to the Rose Family. From
here one can go as far as his imagination chooses to range, pre-
suming with some that the roses of the West Indies changed in
order to adapt to more arid conditions and so gave rise to the
Pereskias and through them to all cacti. This is an enchanting
story, and I am sure that the cactophiles are pleased with the
idea that their favorites might be descendants of the rose, but I
am not so certain that the rose enthusiasts are as sympathetic to

the idea of appending the cacti to their queen of the flowers.
Most agree that the cacti are a young group, maybe 20,000
years old, and an equally big problem is how they could have
developed their extreme and fantastic adaptations in such a
comparatively short time.

Be that as it may, the cacti are here, and one needs to know
how to recognize them. This task is complicated by the fact that
most of the obvious characters by which one thinks to recog-
nize them are shared by some plant or other somewhere in the
world. This is true of such things as large, fleshy stems, vicious
spines, and reduction of leaves, which to an amateur mean cac-
tus every time. There are other plants showing all of these char-
acteristics, some of them to almost the extent the cacti do.

It is a failure to recognize this fact that accounts for the pop-
ular articles, nursery ads, and many “cactus plantings,” contain-
ing mention or actual specimens of completely unrelated plants
under the banner of cactus. Although they show some at least
of the above characteristics, it must be stated that such things
as yuccas, agaves, century plants, sotol, and so on, are not cacti
at all, but extremely modified members of the Lily Family.
QOcotillo and allthorn are individual residents of the desert com-
munity showing some of the same adaptations, but belonging to
other plant families. Then there is the whole multitude of Afri-
can plants paralleling the cacti in almost every feature of stem,
rib, spine, and leaf, but all belonging to the huge, world-wide
genus Euphorbia which also includes such plants as the Poin-
settia. We sometimes speak of all these other plants as succu-
lents, setting up the categories of cacti and succulents—although
the cacti are also succulent, since the word merely means
“feshy”

How then do you tell a cactus? There is no casy way to do it
without close observation of details and something of a bota-
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nist’s eye. However, a cactus is always a dicot, and its two seed
leaves will distinguish it at once from all those members of the
Lily Family so often called cacti, since they are monocots and
have only one sced leaf.

Then, a feature which all cacti have and share with no other
plant is the structure called the areole. All cacti have areoles
quite liberally scattered over the surface, and usually arranged
in rows or spirals in the most conspicuous places. These are
round to clongated spots from Yis to sometimes well over %
inch in greatest measurement; their surfaces are hard, rough,
uneven, and brown or blackish or else covered with white to
brown or blackish wool. These areoles are now considered to be
the equivalent of complex buds, and it is from these that what-
ever spines the cactus possesses grow. These spines, since they
come from these areoles, are always arranged in clusters, which
is another feature not found on other spiny plants, whose spines
are produced singly from some source other than an areole.

Beyond this, for the actual features separating cacti from all
other plants, one has to look to the flower. Certain rather tech-
nical features of the flower are cited, such as its having sepals
and petals numerous and intergrading, its having an inferior
ovary with one seed chamber and having one single style with
several stigma lobes.

The key to understanding why the cactus is such a strange
plant is the understanding of its major problem and how it
solves it. This is its water problem.

Most plants are great spendthrifts when it comes to water.
They stand with their roots in unfailing water supplies from
streams or from moisture stored in the soil between rains; and
they constantly absorb quantities of water, which they use and
then pass on out through their leaves into the atmosphere. This
passage of water through the typical plant is so great that we
call it the transpiration stream and can best think of such plants
as constantly flowing fountains of water. If there is too little
water available near them such plants normally solve the prob-
lem by developing extra long roots which go where the water
is, and if this fails they dry out and die.

But the cactus is typically a resident of the desert or else of
habitats where, for one reason or another, the water supply is
practically nonexistent at least part of the time. It may be
because of inadequate rainfall or because the soil is too coarse
or too thin to hold much water. So the cactus has a water
problem which it solves in its own way.

The cactus disdains to put out the extreme root systems, often
drilling fifty feet deep, used by other desert plants to find the
precious water which enables them to stay alive. Instead it sits
and waits for the infrequent showers which ultimately do come,
even in the desert, or for the rainy season. And when moisture
does come the plant is ready. Its finely branching roots absorb
water rapidly when it is available, and in a short time it has
taken in a large amount. But there will be another drought to
come, when it may be able to take in little if any water for
weeks or months, so it stores this bonanza of water to the limit
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of its capacity, and its adaptations for great water-storing ca-
pacity form the basis for the most obvious peculiarity of the
cactus.

The commonest and most simple means of storing water found
in these plants is by the enlarging of the stem into a thick, fleshy
column or even a round ball. A cactus adapted this way be-
comes literally a water-filled column or ball, actually, in large
specimens, a barrel of water-from which comes the common
term, “barrel cactus.” The interior of such a cactus is not a re-
servoir of pure water into which you could dip a ladle, as car-
toons sometimes show the thirsty prospector doing, but a mass
of soft tissue permeated with water. Except for the supporting
framework necessary in larger species, that interior is of about
the consistency of a melon’s watery pulp. When rain comes it
fills to the maximum with water, and in times of drought this
reserve is gradually reduced. Thus, the cactus stem swells and
shrinks according to the water supply, and there is always an
arrangement of ribs or tubercles which make this change in bulk
possible without the whole stem alternately caving in or split-
ting open.

In a number of the cacti where adaptations for clambering up
trees, camouflage in thickets, or something else limits the thick-
ness or size of the stems, the root may become the water-storage
organ instead. In these cacti the root may become a carrot-like
taproot weighing up to fifty pounds (in the extreme case of an
old Peniocereus greggii specimen) or a cluster of tubers (as
found on Wilcoxia poselgeri and some of the Opuntias).

The cactus, then, is a plant which solves the problem of in-
sufficient water in its habitat by storing large amounts of water
within its tissues, and this explains its succulent consistency and
bloated stem. Due to this habit it is internally among the softest,
most delicate of plants.

But standing there as almost literally a column or barrel of
water in the middle of the thirsty desert brings problems requir-
ing still further adaptations, giving us the other remarkable
characteristics of a cactus. Since the cactus may have to survive
for weeks or months on the moisture it has within it, it cannot
afford to be a spendthrift with water like other plants. It has
to give up a little at all times to stay alive, but it must sacrifice
the smallest possible amount and protect its precious store
against the dryness of the desert air which would otherwise
evaporate it all in a matter of hours.

For this reason the leaves of a cactus are reduced or eliminat-
ed altogether. After all, leaves are for the purpose of increasing
the evaporative and light-absorbing surface of the plant, and
the cactus needs to reduce the evaporative surface to a mini-
mum, while certainly, in the glaring desert, it need not spread
out its surface after light. Therefore, the more strictly a desert
dweller it is, the more completely the leaves tend to be reduced
or absent and the green stems to take over their functions. Then,
its compact form is covered with a thick, waxy epidermis which
is impervious to water, and even its stomata are equipped with
means to reduce moisture loss. There is great variation in the
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tenacity with which individual cacti hold water, with the most
extreme desert forms said to release up to six thousand times
less water in a given moment than an ordinary plant of the
same weight.

The thick, dry, protective covering of the cactus is so decep-
tive to us that we seldom think of the soft, delicate, watery in-
terior which it protects, but we may be sure the thirsty denizens
of the desert, where water is life itself, are ever conscious of it.
They would eat the plant immediately just for the water, if they
could get at it. So the cactus has had to add protection against
all the living water-seekers which surround it, and this gives yet
another of its peculiarities.

The almost universal solution of the cactus to this problem is
to cover itself with an armament of spines. The succulent flesh
is entirely covered with a system of spines so sharp and danger-
ous and so perfectly spreading and interlacing that neither the
browsers nor the rodents can get their teeth between them to
bite into the plant. The spines are never poisonous, and one can’t
ascribe maliciousness to a plant for having them. They are there
as necessary protection for the otherwise most delicate, most
defenseless member of the desert community. It should help one
to understand the spiny thing to realize that in the desert, when
an injury or a malformation leaves a space wide enough for the
jaws of a rabbit or even a mouse to get between the spines and
start working, the cactus is soon caten entirely. If one goes out
on the desert and cuts all of the spines off a cactus, it usually
disappears overnight. Ranchers have long ago learned to profit
by this fact, and in some areas, by merely burning the spines off
the huge prickly pears, provide their cattle with tons of free,
succulent forage. The water problem, then, is directly respon-
sible for the soft make-up of a cactus and indirectly responsible
for its hard, waxy exterior and its often unpleasant but also
fascinating array of spines.

The cactus faces another closely related problem. Its habitats
are usually extreme in their heat and the intensity of their light.
The temperature on a south-facing, rocky desert slope reaches
almost unbelievable heights on a summer afternoon. Even the
desert reptiles are said to avoid the sun in which the extreme
desert forms of cactus have to stand all day. How can they sur-
vive this baking heat and searing light?

Of course many cacti could not, and these grow only in the
shade of thickets or trees, but the ones which stand and take it
are said to depend on their own spines for shade. The spines
achieve their shading effect, somewhat after the manner of a
lath-house cover, by breaking the radiation up into moving
strips of endurable duration. These forms also protect the ex-
posed surface, especially the tender growing area at the top,
with a covering of wool or hair, usually white and reflective.
One can fairly well judge how extreme a desert situation a
species comes from and how much sun it can stand by looking
at how extensively this wool is developed or how complete the
spine shading is.

With no tender leaves, the compact body of the cactus, with-
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in its spiny envelope, is thus remarkably well protected against
any of the natural forces or living enemies of its habitat, and it
can survive in places where only the hardiest persist. Yet it has
one more major problem to surmount. It must reproduce itself.
And to do this it must usually produce a flower. Some of the
cacti avoid this at all but the most favorable times, and depend
instead upon very well-developed vegetative reproduction, but
sooner or later all have to bloom.

Now, a flower is an amazingly complex structure of ex-
tremely delicate parts. Flowering is a time when the plant must
open and expose for the generating touch the most precious
centers of its being. It is a time of vulnerability, and not even the
cactus has succeeded in armoring the flower. It may swathe the
bud in spines and wool, but when the moment comes it must
expose the flower to the cruel desert situation as unprotected as
any rose or lily. This presents another immense problem for the
cactus and its way of solving it gives us both the wonderful
beauty for which the flower is famous, and the extreme flect-
ingness of the flower which exasperates us.

The cactus flower is almost always renowned for its size and
beauty, which are said to be for the purpose of attracting in-
sects or other flying forms across the arid distances to pollinate
it. At any rate it does not seem to be beautiful for our benefit,
because the flower usually lasts so short a period and blooms at
such an unfavorable time that we hardly ever catch a glimpse
of it and it usually is “born to blush unseen and waste its sweet-
ness on the desert air.”

Most cacti have flowers which open in the worst heat of the
day, usually for only a few hours, and then are closed and fad-
ing before the cool of the evening begins. It is as though the
plant waits until the heat of the day drives most of its enemies
under the protection of some shade to unfold these tender mor-
sels which it cannot otherwise protect. Thus, in most forms, the
flower has its brief life, the reproductive act is completed by
the insects which scorn the heat, and the life spark is already
down within the spiny ovary before the desert cools, so that its
thirsty tribes find only wilted petals for their evening meals.

Many tropical and a few of our U. S. cacti reverse this sched-
ule entirely and open their gigantic, wonderfully fragrant flow-
ers at night to be pollinated by night-flying insects or in a few
cases by bats. In most cases these species produce their flowers
on tall, spiny stems where no ordinary enemy could reach them
anyway, but they fade as quickly as the others, and are usually
only sadly wilted remains by dawn. Only the saguaro, whose
flowers are inaccessible to almost any enemy, and some other
forms protected by especially long, vicious spines seem able to
enjoy the luxury of longer lasting flowers.

The cactus fruit, which follows the flower, is usually protect-
ed at first by spines or wool, and grows to become a berry with
numerous small seeds. In some cases this dries up and the seeds
are allowed to scatter, but in many species the ripe berry be-
comes fleshy and at the same time loses its spines or rises out of
its wool covering. Here is probably the only part of a cactus
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purposely left unprotected. It is never poisonous, and it ranges
from sour to very sweet in different species. It is snapped up
and carried off by animals and birds who finally get a meal
from the cactus, but who pay for it by scattering the seeds far
and wide. Some of the sweetest of these fruits are relished by
humans. Those of the Opuntias are called “tunas” and the
“strawberry cactus” (of which there are several species) bears
this common name because the flavor of the red fruits suggests
that of strawberries.

In all of its stages, then, the cactus is admirably adapted for
survival in an arid environment, with all of these special fea-
tures accentuated to the extreme in the forms inhabiting the
more severe desert regions and less markedly developed in those
of less extreme situations. But these same wonderful features
which make the cactus so successful in the desert bring their
own problems with them, limiting it in important ways even
in its natural environment and making the tough desert thing
one of the most vulnerable of plants when brought out of the
desert into cultivation.

Its very life, we have seen, depends upon the large amount
of water stored within it as watery pulp. But this brings also
the greatest danger to the cactus. Everyone knows how easily
bruised and how quickly rotting is the watery flesh of melons
and other soft fruits. A sharp blow or a gash through the pro-
tective covering of such structures causes a breakdown of the
soft tissues which often spreads like wildfire throughout, leav-
ing the whole thing a putrid, rotten mass. This is because such
soft, nutrient-filled tissues form the perfect media for the
growth of bacteria and all sorts of fungi.

The interior of even the toughest cactus is just as vulnerable
to fungi. It survives because this tender core is surrounded by
the tough, fungus-resistant epidermis. The cactus is only safe
when this forms an unbroken barrier covering not only the
stem but the roots of the plant. But the slightest injury, any
break in this epidermis, may let in a fungus, and if one gets in
before the plant can repair the break with scar tissue and starts
growing in the interior, the outwardly invincible old cactus
will be attacked from within. It will then be quickly permeated
by the fungus and will collapse into a foul, oozing thing—often
literally overnight. For this reason any injury is a greater dan-
ger to a cactus than to most plants, especially if it has been
removed from the desert, where fungi are not as numerous, to
a more damp climate where they abound.

But the fungi often gain entrance to our cacti in a more subtle
way. The epidermis on the roots of these plants is necessarily
thinner than that on the stems, and it is in constant contact
with the fungus-populated soil. If there is very little rainfall
or the soil is open and fast-draining, all will probably be well,
but if there are periods of continuous rainfall, or if the soil is
close-packed and remains for any time water-saturated, then
the normally hard, dry, and impervious epidermis of the roots
becomes wet through and softened, and loses its impermeability
to the fungi. The defense barrier is dissolved, and almost any
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cactus whose roots lie in waterlogged soil for over twenty-four
hours or so will be invaded and reduced in about that much
longer to stinking carrion. This is the fate of most cacti taken
in from the desert and planted in heavy yard soil in a more
rainy region or else in a pot which is watered every day along
with the geraniums. In general, cacti must have abundant water
now and then to replenish their stored supply, but they must
not stand in stagnant water at any time.

We have also seen how the cactus survives not only by storing
water but by being miserly with it and giving off a transpira-
tion stream of up to several thousand times less volume than
other plants. When other plants are wide-open, gushing foun-
tains, the cactus is a dribbling faucet with extra safeguards on
all the water exits of its body. This means survival in the des-
ert, but brings problems even there and may mean death in the
moisture-laden atmosphere of your garden.

Plant physiologists tell us that the transpiration stream must
flow unceasingly in any active plant. If the flow ceases the
plant must go dormant—as some plants do in winter or severe
drought—or die. They also tell us that the rate of transpiration
is directly proportional to the rate of the plant’s life processes,
including its growth.

Relating this to cacti, we find that, having to restrict their
transpiration to a minimum to conserve their stored water, the
cacti are limited thereby to very slow life processes and growth
as compared with other plants. When looking at a large old
cactus one should appreciate the time it took, at this reduced
rate, to achieve its bulk. While there is much variation, with
the more extreme desert forms, naturally the most slow-grow-
ing, the variations exist even in these according to their imme-
diate situation. It is often said that a saguaro cactus one foot
tall will be about twenty-five years old, and a barrel cactus one
foot in diameter between twenty and forty years old. I have in
my own garden a fine specimen of Echinocactus ingens, a per-
fect ball just over twelve inches in diameter, which was planted
at the old Shiner Cactus Garden in Laredo, Texas, as a seed,
forty-five years ago. It has grown its whole life in a good
situation in a plant bed, and while the species might grow
somewhat faster in its native haunts in Mexico, its growth has
been very nearly typical. Nor is a smaller cactus necessarily
younger. I have heard it said that a peyote button two inches
in diameter is ten years old. The rates of growth vary from
species to species, but almost no cactus is over a fraction of an
inch tall at the end of its first year, and they all must have
long periods of time to achieve their potential size.

The amount of water vapor in the atmosphere around a plant
also affects the amount of water it will transpire. The dry air of
arid regions literally drags the water out of the plants, and
desert species, including cacti, have to guard their water ardent-
ly against this evaporative pull. On the other hand, the water-
loaded air of humid regions is reluctant to take up more water,
and the plants living in the regions must lay themselves wide
open in order to promote the life-giving flow and often live
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less than the maximum span because of their inability to tran-
spire enough water.

Imagine the problem, then, of that cactus you brought home
from the desert and planted in your nice moist yard. Adapted
to hoarding its water, with its stomata small and guarded by
various means against the pull of the dry desert air, what can
it do in the humid air where it is now? It cannot open and lay
its moisture out for the humid air. This is not its way. And
since this air does not pull water out of its deep recesses, the
flow will be less than it would be in the desert, so your cactus,
which you thought would respond with prodigious growth to
your kindness in bringing it into the moisture, may actually
suffer and grow poorly because it cannot transpire and carry
on its life processes here.

We have also mentioned the adaptations of the cactus which
enable it to live in the extreme heat and light of the desert.
These may also bring severe problems to a cactus.

The flesh of most cacti is more or less shaded and protected
by the spines and a covering of wool or hair. In the forms
which grow in extremely exposed places this covering may be
developed to protect against temperatures of well over 100
degrees Fahrenheit and some of the most intense light radiation
found on earth. The outer tissues themselves, and even the life
processes of some of these species are adapted to such extremes.
It seems, for instance, that some of these cacti cannot even be-
gin photosynthesis until the temperature reaches 75 degrees or
higher. Everything in them is adjusted for high heat and light
intensities.

All this is fine and necessary in the desert, but what about
the problems of such a cactus when you bring it home? You
want to keep it in your nice cool dark house or your nice shaded
garden, and you can’t understand why it does not grow, or why,
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if it does, it becomes all grotesque and spindly. Don’t you see that
in such a situation it cannot get light and heat enough through
all of its defenses to activate its high-set thermostat and stimu-
late its growth processes properly? Air-conditioning has marked
the end of many a cactus dish-garden because the plants can
hardly carry on photosynthesis, in the coolness we maintain,
even in a window, and when this is coupled with what is for
them little better than darkness, they may not be able to manu-
facture enough food even to stay alive.

We have seen some of the remarkable adaptations which
make cacti so fascinating and have tried to understand the
problems these changes are meant to meet, as well as the special
problems they can generate for cactus-growers. Successful cac-
tus culture consists of recognizing these problems and helping
the cactus meet them naturally. One does not have success with
cacti by removing them from all their natural problems. More
cacti in cultivation have been killed by too much kindness than
by anything else. These are tough plants by nature, and all they
ask is that the conditions around them remain within the ranges,
rather severe by our standards, for which they are adapted.

It is well to recall that there are cacti adapted for almost
every sort of environment, from shady rain forest to extreme
desert exposure. All of the problems of growing cacti mentioned
above are less critical for those plants adapted to less severe
conditions, and these can be grown much more easily than the
more restricted ones; some of them can be treated quite a lot
like other plants. But these are generally the less spiny, less suc-
culent forms which are, therefore, the ones less fascinating to
most of us. It is perhaps unfortunate, but unavoidable, that to
grow pitahayas and barrels and other remarkable types one
has to simulate to a fair degree the extreme environments of
their hot, arid homes.



Key to the Genera of the Cacti

THE KEYS which are given here and before the discussion of
cach major genus are based as far as possible on the vegetative
characters of adult individuals, but it appears to be impossible
to construct workable keys for the cacti based on these alone.
It was found necessary to refer in some cases to the flowers or
fruits and sometimes even to the seeds. This means that the keys
will be less than satisfactory in certain seasons and will not
identify most juvenile forms at all. Those using the keys will
need to have before them very nearly complete adult specimens
of the living plants.

The keys are artificial and are my own. They are binomial
keys, presenting a series of choices between two alternatives. In
use, one reads the first choice (1 2) and compares the specimen
in question with the description. If the description at 14 fits
the specimen, he then proceeds to the number given at the end
of the description and repeats the process there. If the descrip-
tion at I 2 does not fit the specimen, then the user abandons 7 4
and moves on to I b, which is the alternate choice. If the spe-
cimen matches 7 4, then he moves to the number given at the
end of 14, and so on. When this process is followed carefully
with a mature plant from our area, it should lead to a descrip-
tion after which a plant name and page number is given. This
is the name of the specimen in hand and the discussion of it will
start on that page. If at any point the specimen does not fit
cither the 2 or & choice one has arrived at, there are two pos-
sible explanations. Either the user has already made a wrong
choice somewhere earlier in the process, or else the cactus he has
is not included in this key. Careful reconsideration of all choices
should show which is the case. If the user cannot choose between
alternatives by studying his specimen, he may have to secure a
more mature or more complete example in order to key the
form.

la.

Stems of mature plants ribbed-that is, the surfaces of the stems

covered with vertical or sometimes spiraling ridges which may

be completely uninterrupted, undulate, or sometimes almost com-

pletely interrupted by grooves between the arcoles, but which are

never, on mature stems, rows of completely separate tubercles—?2.

2a. Plants possessing spines—3.

3a.

3b.

Stems of plants upright, prostrate, or clambering, with ma-

ture stems more than twice as long as they are thick; the

flowers produced on the sides of the stems, with the ovary

surfaces spiny; the fruit remaining fleshy and indehiscent or

sometimes splitting open laterally—4.

4a. Stems not more than about 6 times as long as they are

thick, not over 24 inches long, upright or prostrate, but

not clambering, often caespitose; the flowers produced

from a rupture of the stem epidermis just above an arcole

—Genus Echinocereus (sce key on page 11).

4b. Stems when mature at least 8 to sometimes 100 times as

long as they are thick, on old specimens becoming more

than 24 inches long, upright or clambering, never caespi-
tose; the flowers produced from within a spine areole—S5.

Sa. Stems % to 1 inch in diameter; spines %2 to % of an

inch long; roots tuberous—6.

6a. Stems Y% to % of an inch thick; ribs 8; spines to %

or % of an inch long; roots clustering tubers; flowers

purplish with short tubes and opening during the day

—Genus Wilcoxia (sce page 55).

6b. Stems % to 1 inch thick; ribs 3 to 6; spines %:2 to %

of an inch long; root a single extremely large taproot;

flowers mostly white with long tubes and opening at

night —Genus Peniocereus (see page 57).

Sb. Stems 2 to 4 inches in diameter; spines % to 2 inches

long; roots fibrous—Genus Acanthocereus (see page 60).

Stems of plants upright, never more than twice as tall as

they are thick; the flowers produced at the apex of the stem,
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with the ovary surface scaly or sometimes with hair, but
never spiny; the fruit opening basally or laterally
—Genus Echinocactus (see key on page 65).
2b. Plants spineless—7.
7a. Flowers large and yellow with red centers; ovary
scaly —Genus Echinocactus (see key on page 65).
7b. Flowers small and pinkish; fruit never having spines
or scales —Genus Lophophora (see page 95).
Ib. Stems of plants smooth or else tubercled—that is, covered with
nipple-like projections which may be arranged in spiral rows and
which may overlap due to their length, but which are never con-
fluent to form raised ribs—38.
8a. Plants a fraction of an inch to about 6 inches
tall; stems depressed, hemispherical, or columnar,
but never jointed; the spines straight or hooked
but never barbed glochids; the ovaries and fruits
naked or with only a few scales on them—9.
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9a. Plants spineless —Genus Ariocarpus
(see page 100).
9b. Plants spiny—10.
10a. Fruit becoming dry and splitting open
—Genus Pediocactus (see page 103).
10b. Fruit remaining fleshy and not splitting
open—11.
11a. Flowers produced in the axils of the
tubercles —Genus Mammillaria
(see key on page 112).
11b. Flowers produced from the tips of the
tubercles —Genus Epithelantha
(see page 107).
8b. Plants several inches to sometimes 6 or more feet
tall; stems jointed; at least some of the spines
barbed glochids; the ovary naked or spiny
—Genus Opuntia (see key on page 162).



Genus Echinocereus Engelmann

THE ECHINOCEREI make up one of the largest genera of cacti,
both in number of different species and in number of individu-
als found growing in the arca of this study. Many of its mem-
bers are collected and grown by cactus fanciers all over the
world as great favorites because of the beauty of their flowers
as well as of the plants themselves.

The name of the genus is composed of two words: echinos,
meaning spiny, which refers to the very spiny covering of the
typical members of this genus, and cereus, which means “wax
candle” a reference to the stately appearance of the stems of
the upright species.

The Echinocerei are oval, conical, or cylindrical cacti, always
with ribbed stems. The vertical ribs of some species are more or
less divided into swellings which may be called warts or tuber-
cles, but these are never completely separated from one another
as in some other genera, so the ribs are always an outstanding
character of them all.

These cacti are usually very spiny, as their name implies, and
these spines may be straight or curved, but are never hooked, as
is common in some other groups.

The stems of Echinocerei are always low as compared with
many of their relatives. Most of them are well under twelve
inches long when mature, and the few in the Southwest which
sometimes surpass that do not usually exceed twenty-four inches
long. These stems are erect in most species, but in a few they lie
partly or entirely prostrate upon the ground.

The plant body of some species remains a single, unbranched
stem throughout life. Others cluster or branch sparingly only
when very old; but many regularly form clusters of stems al-
most from the start. In some these clusters are made up of only
a few stems, but in a few of them one plant may with age be-
come a huge, caespitose clump of as many as a hundred or more
stems, These stems are never divided into joints however.

The flowers of this genus are borne on the ribs at the spine-
bearing arcoles, developing just above the uppermost spines of
the areoles, where they literally burst through the epidermis of
the stem. They may be produced from almost any point on the
stem, different species bearing them high or low, but most com-
monly they appear on the sides of the stems a little below the
tips.

The flowers are usually very large and beautiful, so beautiful
that many fanciers pick one or another species in this genus as
the most beautiful of our native cacti. However, a few of the
Echinocerei have small and inconspicuous greenish flowers.
The petals of some species remain only partly open, making the
flowers funnel-shaped, while those of others open very widely.
A perianth tube is always present. The outer surface of the ovary
is always spiny and sometimes woolly as well. The stigma lobes
are always green on all of our species.

The fruits produced by these cacti are always fleshy, thin-
skinned, and often edible. Those of some species are considered
delicacies. Something of their character may be imagined from
the fact that a number of them are known by the common name
of “strawberry cacti” These fruits are also spiny, but the spines
become loosened as the fruits mature, and may be easily brushed
off.

The members of the genus Echinocereus inhabit a wide belt of
the North American continent from Utah and Wyoming south
throughout most of northern Mexico to a little beyond the lati-
tude of Mexico City, and from central Oklahoma and Texas on
the east to the Pacific on the west. “Within this huge area more
than eighty species have been described by various authorities,
but many of these so intergrade that later students have combined
various ones. The result is that almost every book or article on
this genus has at least a slightly different method of listing them,
depending upon the taxonomic philosophy of the writer as well
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as upon his knowledge of these cacti. This has caused much con-
fusion, and makes it necessary for us to deal with many authors
and names in order to know exactly what plant we have before
us.

I will attempt to make or follow no formal classification of
the species within the genus because it is too large a group and
we have in the area of this study only a minority of the forms
which would have to be considered in such a classification. In-
stead, I will group the species in a purely artificial series ac-
cording to their most obvious characteristics, while concentrat-
ing upon describing the various forms properly and calling
them, in the light of the most recent knowledge, by their proper
names.

The Echinocerei grow mostly in exposed places on dry slopes
and hills in the full strength of the southwestern sun. Only a few
of them prefer the shade of bushes and trees. With this sun-
loving characteristic and their inability to tolerate excess mois-
ture remembered, most of them are rather easily cultivated and
are, therefore, popular among collectors. They have a wide range
of tolerance of cold, those of the north being very resistant,
while many of those of Mexico perish by freezing when brought
farther north.

KEY TO THE ECHINOCEREI

la. Stems upright or sprawling, comparatively thick, being two
inches or more thick when mature—2.
2a. Having all three of the following characters: arcoles always
Y2 inch or less apart; ribs always more than 10; radial spines
always more than 12—3.
3a. Flowers small, 1 to 1% inches long and less than that in
width, yellow, yellow-brown, or pinkish-red in color—4.
4a. Areoles elongated; central spines 0 to 3 in number, arranged
in a vertical row, and 1 inch or less in length on mature

plants—S5.
Sa. Plant globose to short-cylindric; radials % of an inch or
less long—6.

6a. Ribs 12 to 18; radials 16 to more than 20; plant 2

inches or more tall when mature—7.
7a. Spines varicolored red, brownish, or purplish-red
and white —E. viridiflorus var. viridiflorus.
7b. Spinesyellowish — —E. viridiflorus var. standleyi.
6b. Ribs 6 to 9; radials 8 to 12; plant about 1 inch tall
when mature —E. davisii.

S5b. Plant cylindrical; radials to %2 inch long
—E. viridiflorus var. cylindricus.
4b. Areoles broad oval to round; centrals 3 to 12 in number
and not standing in a straight vertical row, but instead

spreading outward from the center of the arcole—38.
8a. Radials 12 to 23; ribs hardly tuberculate; centrals
3 to 5 in number on mature plants

—E. chloranthus var. chloranthus.

II

8b. Radials 30 or more; ribs markedly tuberculate;
centrals 5 to 12 on mature plants—9.
9a. Centrals to only % inch long; immature plants
having flexible hairs instead of spines; flowers
greenish-yellow to bronze and with a glossy
surface —E. chloranthus var. neocapillus.
9b. Centrals % to 1% inches long; immature
plants having rigid spines from the first; flow-
ers pale pinkish or brownish-red and with a
dull surface —E. russanthus.
3b. Flowers large and showy, 2 to 5 inches or more in length
and width, yellow to purple in color—10.
10a. Flower tube with long, cobwebby wool and hairlike,
bristly spines; spines not recurved against the plant
body—11.
11a. Longest radial spines % of an inch or less—12.
12a. Central spines 0 to 2, porrect and if more than
one, then arranged in a strict vertical row—13.
13a. Centrals usually missing and % inch or less long
when present—14.
14a. Size of mature plant stems 3 to 12 inches tall
by 2 to 3% inches thick; flower 3 to 5 inches
long and nearly as wide, petals 30 to 50,
stigma lobes 8 to 22—15.
15a. Radial spines 15 to 36—16.
16a. Spines white to gray or reddish, often
with dark tips, but not with the outer
parts of the spines conspicuously shiny
purplish or black so as to give the plant
a shiny blackish aspect —E. caespitosus
var. caespitosus.
16b. Outer parts of the spines bright, shiny,
purplish orblack, giving the plantacon-
spicuous blackish appearance
—E. caespitosus var. purpureus.
15b. Radial spines 12 to 15 —E. caespitosus
var. perbellus.
14b. Size of mature plant stem to only 3 inches
tall and 1 inch thick; flowers small, to only
2 inches long and 1% inches wide, petals to
only 20 in number and stigmalobes to only 8
—E. caespitosus var. minor.

13b. One black central % to % of an inch long al-

ways present —E. melanocentrus.
12b. Centrals 3 to 7 and not in a strict vertical row,
but spreading —E. firchii.

11b. Longest radial spines % to 1 inch—17.
17a. Stems usually caespitose; areoles more than % of
an inch long, having no central spines over % of
an inch long—18.
18a. Radials % to 1 inch long; flower rose-red
—E. baileyi.
18b. Radials %s to ¥ inch long; flower pale pinkish
—E. albispinus.
17b. Stems usually simple; areoles % of an inch or less
long, having at least the main central spines % of
an inch or more long on mature areoles
—E. chisoensis.



10b. Flower tube with short wool and rigid spines—19.
19a. Spines of the plant body strictly pectinate and re-
curved against the plant body; arcoles oval to elon-
gated—20.
20a. Centrals 2 to 3 in a vertical row; radials slender
to medium stout, white to purplish or pinkish and
the plant often banded with color, but spines of
individual areole not variegated—21.
21a. Flower purple with white zone and green center
—E. pectinatus var. wenigeri.
21b. Flower orange-yellow with green center
—E. pectinatus var. ctenoides.
20b. Centrals none; radials stout; spines of individual
areoles variegated grays or tans and red
—E. pectinatus var. rigidissimus.
19b. Spines  of plant body spreading outward instead of
being pectinate; areoles oval to round—22.
22a. Radial spines 15 to 25; areoles % to % of an inch
apart; flower 3 to 5% inches long—23.
23a. Radials 16 to 25 and to % inch long; plant
simple or sparingly branched —E. dasyacanthus
var. dasyacanthus.
23b. Radials 15 or 16 and to only % of an inch long;
plant caespitose —E. dasyacanthus
var. hildmanii.
22b. Radial spines 10 to 15; flower 2 to 3 inches long;
areoles %16 to ¥ inch apart —E. roetteri (in part).
2b. Never having all three of the characters listed under 22 or, in
other words, having any one or more of the three following
characters: areoles more than % inch apart; ribs less than 10;
radials less than 12—24.
24a. Flowers scarlet-red and lasting up to 4 or 5 days, with the
petals firm and their edges entire—25.
25a. Ribs 5 to 9; radial spines 2 to 9; centrals 0 or 1—26.
26a. Spines greatly flattened and usually channeled or fur-
rowed—27.
27a. Spines extremely heavy—28.
28a. Central spine absent; radials 2 to 6; areoles % to
1% inches apart —E. triglochidiatus
var. triglochidiatus.
28b. One central present in at least part of the arcoles;
radials 6 to 8; arcoles % to % of an inch apart
—E. triglochidiatus var. gonacanthus.
27b. Spines slender to medium thickness; radials 5 to 7;

centrals 0 to 1 —E. triglochidiatus var. hexaedyus.
26b. Spines round or practically so and slender to medium
in thickness —E. triglochidiatus var. octacanthus.

25b. Ribs 7 to 15; radial spines 7 to 16; centrals 1 to 6—29.
29a. Plant  clustering densely into dome-shaped masses of
equal, short stems not usually over 6 inches tall—30.
30a. Centrals 1 to 5; arcoles % to % of an inch apart;
largest central round —E. coccineus var. coccineus.
30b. Centrals 3 to 5; arcoles %6 to % of an inch apart;
largest central flattened —E. coccinens
var. conoideus.
29b. Plant  clustering sparingly to form flat clumps of un-
equal stems up to 18 inches tall—31.
31a. Centrals several—32.
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32a. Ribs 8 to 11; radials 7 to 12; centrals usually 3 or
4 and variable in length from % to over 2 inches
long; all spines round and medium thickness to
heavy, whitish to ashy purplish-gray or reddish in
color—33.
33a. Ovary tube with long, flexible hair
—E. polyacanthus var. polyacanthus.
33b. Ovary tube with sparse and short wool
—E. polyacanthus var. rosei.
32b. Ribs 11 to 15; radials 8 to 16; centrals 4 to 6;
spines round and white, yellow, or reddish-yellow
in color —E. polyacanthus var. neo-mexicanus.
31b. Central 1 —E. mojaviensis.
24b. Flowers purple or yellow with red centers and delicate, last-
ing only 1 or 2 days, with petals soft and more or less
emarginate—34.
34a. Spines opaque; flesh medium to dark or gray-green—35.
35a. Mature spines opaque and varicolored or variegated
with shades of brown, gray, and white streaking at
least some of them; radials 5 to 12; centrals 1 to 3—36.
36a. Stems more or less flaccid, wrinkled, with broad,
somewhat tuberculate ribs; central spine 1,longand
curving upward —E. fendlerivar. fendleri.
36b. Stems firm and not wrinkled; ribs narrow and not
markedly tuberculate; central spines 1 to 3, the main
one porrect and straight —E. fendleri
Var. rectispinus.
35b. Maturespinesopaquebutnotvariegated orvaricolored;
radials 14 to 17; centrals 2 to 8—37.
37a. Lowest radials as long as the lateral ones in the are-
ole; fruits 1% to 2 inches long —E. lloydii.
37b. Lowest radials shorter than the laterals; fruits % to
7% of an inch long —E. yoetteri (in part).
34b. Spines translucent to some degree; flesh light or medium
green—38.
38a. Arcoles % to 1% inches apart; ribs only slightly tuber-
culate on mature stems; flowers purple—39.
39a. Ribs 11 to 13; areoles % to % of an inch apart;
plant forming a large, regular, hemispherical clump
from a single root center; flowers 4 to 5 inches long
—E. stramineus.
39b. Ribs 7 to 10; areoles % to 1% inches apart; plant
formingan irregular, sprawling, or prostrate clump,
often withadventitious roots; lowers 1% to 3inches
tall—40.
40a. Stems extremely flabby; becoming prostrate and
to30incheslong; flower with 20 to 35 inner pet-
als in several series and 10 to 12 stigma lobes
—E. enneacanthus var. carnosus.
40b. Stems sprawling, more or less flabby, and to 15
inches or so in maximum length; flower with 10
to 15 inner petals in one row and 8 to 10 stigma
lobes—41.
41a. Stem to 2% inches thick, comparatively firm
and upright; radials % to % of an inch long
and straight; arcoles % to 1 inch apart
—E. enneacanthus var. enneacanthus.
41b. Stems 3 to 4 inches in diameter, flabby, and



GENUS Echinocereus ENGELMANN

semiprostrate; radials % to 1% inches long,
often curving; areoles 1 to 1% inches apart

—E. dubius.
38b. Arcoles % to % inch apart; ribs extremely tuberculate;
flowers yellow with red centers —E. papillosus

var. papillosus.
Ib. Stems prostrate and slender, being %2 to 1% inches thick—42.
42a. Central spine present on all or most arcoles and % to 2 inches
long—43.
43a. Stems to only 4 inches long; central spine % of an inch
long; flower yellow with red center; ribs markedly tuber-
culate —E. papillosus var. angusticeps.
43b. Stems 6 to 14 inches long; central spine % to 2 inches long;
flower purple—44.
44a. Central spine % to 2 inches long, dark in color, and
somewhat aimed and curved downward; flower with a
dark reddish-purple throat and narrow, pointed petals
—E. blanckii.
44b. Central spine % to 1% inches long, yellowish-brown,
porrect or turning upward; flower with a white throat
—E. berlandieri (in part).
42b. Central spine usually missing, and if present on occasional
areoles only % of an inch or less in length—45.
45a. Radial spines 4 to 6 and some of them % to 1% inches
long; flower with white throat and narrow, pointed petals
—E. berlandieri (immature or stunted growth form).
45b. Radial spines 3 to 6 and only Yis to % of an inch long;
flower with white throat and broad, blunt-tipped petals
—E. pentalophus.

Echinocereus viridiflorus Eng.
“Green-Flowered Torch Cactus] “Green-Flowered Pitaya,
“Nylon Cactus,” “New Mexico Rainbow Cactus”

DESCRIPTION PLATE

STEMS: Single or forming small clusters of up to about half a
dozen heads. Each stem is spherical to columnar, varying in
the different forms from a sphere or cone only an inch or so
across to a column as much as 8 inches tall by as much as 3
inches in diameter. The surface is light green to yellowish-
green in color. There are 13 to 15 low ribs with shallow verti-
cal grooves between them. There are definite grooves crossing
the ribs between the areoles, giving them a somewhat tuber-
culate appearance.

AREOLES: Small, narrow oblong to very elongated, up to
about % of an inch apart on mature parts of the stem. Young
areoles are covered with short, white felt, but old areoles lose
this and become bare except for a small tuft of wool just
above the spines of each arcole where a flower has developed.
SPINES: There are 12 to more than 20 radial spines which
radiate evenly around the areole. They are straight and rigid,
and lic flat upon the surface of the plant or sometimes re-
curve back toward the grooves between the ribs. The longer
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ones sometimes interlock with those of the adjacent areoles.
They vary in size from very small, very weak upper ones
which are bristle-like and only %6 of an inch long to lateral
and lower ones % of an inch long in one variety and % inch
long in another. There is great variation in the coloring of
these radial spines. They may all be purplish-red or yellow or
whitish, but the most typical pattern is for the upper and
lower ones in each areole to be white while the lateral ones
are reddish—although an occasional specimen displays ex-
actly the reverse pattern. Sometimes individual spines may
be white, tipped with red. All of these variations may some-
times occur on the same plant, often in zones, giving the plant
a banded appearance.

There is most typically one central spine, much thicker and
more rigid than the radials and standing erect in the center of
the areole. This spine sometimes is curved upward toward its
tip and is usually about % inch long, although in one form
it may be up to 1 inch long. This spine may be white with a
reddish tip, half and half, or all purplish-red except for a
white base. Sometimes one or even two auxiliary central
spines, much shorter (only Yis to %s of an inch long) but
otherwise identical to the first, may be present, in which case
the two or three centrals are arranged in a perfect vertical
row. On the other hand, the areoles of many plants lack the
central entirely. All the spines have bulbous bases.

FLOWERS: Small, lemon-yellow or straw-color, this often
approaching chartreuse or occasionally being suffused with
brown and then bronzy. These flowers are about 1 inch long
by % of an inch in diameter, produced on old arcoles on the
sides of the stem, usually midway between the base and the
top although sometimes even lower. The outer petals are
linear, brownish in the midline with lemon-yellow or char-
treuse edges. The inner petals are longer and become a little
broader toward the tips which are more or less rounded.
These inner petals are lemon-yellow to straw, usually with
somewhat darker green in the midline. The edges are all en-
tire. The stamens show the same colors. The style is some-
what longer than the stamens and crowned by 6 to 10 dark
green, rather fat stigma lobes. Each areole of the ovary has
short white wool and 4 to 12 white spines up to % of an
inch long.

FRUITS: These are % to % of an inch long, egg-shaped, and
greenish in color, and have white wool and white spines upon
them.

RANGE. From eastern Wyoming and eastern Colorado south
through castern New Mexico to the vicinity of El Paso, Texas,
and southeast through the Guadalupe Mountains into the Big
Bend of Texas.

REMARKS. E. viridiflorus is famed as the most northerly of the
Echinocerei. It grows on the bleak prairies and the foothills of
castern Wyoming and Colorado in spite of cold and extreme
conditions which would kill most cacti. A few times it has been
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reported from extreme western Kansas and the Panhandle of
Oklahoma, but these reports were mostly fifty or more years
ago. If it is not extinct in those areas, it is Very rare today. It
still may be found occasionally in the Texas Panhandle and in
northeastern New Mexico, which is its type locality. The most
westerly report of it seems to be just a few miles west of Santa
Fe, New Mexico.

Over this whole northern area of its range the cactus is a
small, squat, egg-shaped, withdrawing plant, hiding as best it
can in the sparse grass and practically invisible during the win-
ter when it is greatly shrunken. The whole plant is seldom over
2 or 3 inches tall in this area. Neither does it produce conspicu-
ous flowers to give away its position in the spring. The flowers
are small and greenish-yellow, and even these are borne low on
the plant rather than at the top. These northern plants usually
have long, up-curving central spines, but their radials tend to
be shorter than those of their southern relatives. This northern
form seems to he the plant Engelmann had before him which
he called E. viridiflorus var. minor. He stated correctly that
this variety grows from around Santa Fe, New Mexico, north-
eastward.

South of Santa Fe the species is seen again past Socorro and
Roswell, New Mexico, into the Guadalupe Mountains and at
El Paso. It then becomes common east and south into the Big
Bend area of Texas. But all of the southern plants studied show
some differences from their northern relatives. These differ-
ences have been considered significant enough from the very
beginning to warrant separate variety designations. Much of
the confusion in the minds of cactophiles and, therefore, in their
accounts of this species and the closely related species Echino-
cerens chloranthus has been due to a failure to distinguish and
understand these varieties. The southern forms of E. viridiflorus
arc quite commonly displayed and even sold today under the
name of E. chloranthus.

Echinocereus viridiflorus var. viridiflorus (Eng.)

DESCRIPTION
STEMS: As the species except that it is spherical to conical,
growing occasionally to about 5 inches high by as much as 3
inches in diameter, but usually much smaller. Usually cluster-
ing.

AREOLES: As the species.
SPINES: As the species, except that the centrals are often miss-
ing entirely and never observed over % inch long.

FLOWERS: AS the species, except that they are usually lemon-
yellow in color and more rarely brownish than in the other
forms, with the petals somewhat rounded at the ends.

FRUITS: As the species.

RANGE. From eastern Wyoming and eastern Colorado through
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castern New Mexico to the vicinity of Santa Fe, which seems
to be the southern and western limit of its range. It occurs from
there east into the Oklahoma and Texas panhandles and is
found occasionally in the high plains of extreme northwestern
Texas, but this form does not appear to come down into south-
west Texas.

REMARKS. This is the more hardy northern form of the Species.
Small and comparatively insignificant as it is, anyone who has
been abroad in its range would be amazed to know how many
specimens he has stepped over as it hides in the grass. It takes
a real Search to locate the plant, but it can easily be grown in
northern gardens where most other cacti do not survive. With
its clustering habit it soon presents an attractive little clump of
heads with varicolored spines.

Echinocereus viridiflorus var. cylindricus (Eng.) Rimpl.

DESCRIPTION
STEMS: Similar to the species except that it is cylindrical and
grows to at least 8 inches tall by 3 inches in diameter. Seldom
and sparingly clustering.

AREOLES: As the species.

SPINES: As the species, except that the radials number 14 to
24, their maximum length to % inch; and the centrals num-
ber 0 to 3 in a vertical row, the main central growing to a
maximum length of 1 inch on some plants. On many plants,
however, the main central may be entirely missing or no
longer than the %16 to %e-inch auxiliary centrals.

FLOWERS: As the species, except that they are more often
brownish in color and the petals are more sharply pointed.
FRUITS: As the species.

RANGE. Common from the area of Socorro and Roswell, New
Mexico, southeast through the Guadalupe Mountains into Tex-
as. The writer was surprised to find a stand of this variety near
Mosquero, in northeastern New Mexico, which marks a great
extension of its range northward. In Texas it ranges through the
Davis Mountains into the Big Bend.

REMARKS. This is E. Viridiflorus as it appears in its southern
range, a much more robust form, with radial spines about twice
as long as and more interlocking than those of the northern
form. Its central spines are extremely variable. Almost any col-
lection from the Big Bend will show some plants with only five
or six single centrals %s to % of an inch long scattered over
the whole stem, a few with no centrals at all, and others with
regularly 2 or 3 centrals per areole arranged in a single vertical
row. The specimens from the Hueco and Guadalupe mountains
sometimes lack centrals also but more often show a single cen-
tral like the species except usually to 1 inch long and curving.

Thousands of these large, columnar specimens, usually dis-
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tinctly reddish of spine and bronze of flower, are shipped by
dealers out of the Texas Big Bend every year. They are so ob-
viously different from the little northern form that, since the
name E. viridiflorus without variety qualification is usually ap-
plied to the northern form, these are usually distributed under
the name of E. chloranthus. However, this southern variety was
recognized as a distinct form long ago when it was named E.
viridiflorus var. cylindricus by Engelmann. Coulter, failing to
apply Engelmann’s name to it, renamed it Cereus viridiflorus
var. tubulosus, basing his description on specimens from Brew-
ster County, Texas. Both men recognized its distinctness from
E. chloranthus, a distinction which has become blurred in some
more recent accounts.

This variety of this cactus was once one of the most common
in the Big Bend region. I have been told by older collectors of
beds of these cacti extending over many acres in Brewster
County, Texas, in which the cacti often stood almost too close
for one to walk among them. Their numbers seemed inexhausti-
ble. There are few such stands left today, however, mostly due
to the destruction wrought by the cactus dealers whose crews
have for years been bringing them out by the truckloads to
languish and die in dime-store bins and novelty-shop cactus
assortments. I have been on some ranches in the area whose
owners have allowed no cactus digging, and there they still
grow in quantity; but only a few years ago I watched three
big truckloads of them come out as another of these ranches
was opened up and swept clean of cacti, and so they appear to
be doomed to elimination as surely as the more rare species of
the area.

Echinocereus viridiflorus var. standleyi (B. & R.) Orcutt

DESCRIPTION PLATE

STEMS: Similar to the species except becoming cylindrical and
growing to about 4 inches tall, while seldom clustering.
AREOLES: As the species.
SPINES: As the species, except that they are a clear, rather
translucent yellow, becoming sometimes whitish when old.
FLOWERS As the species.
FRUITS: As the species.

RANGE. South central New Mexico.

REMARKS. This was described as a species by Britton and Rose,
but since they had not seen it flower and their description was
very incomplete, it was long uncertain what the plant’s rela-
tionship really was. After having seen numerous specimens
throughout their development and in bloom, I feel certain that
it is a form of E. viridiflorus, as Orcutt has already suggested.
I cannot distinguish its flowers from those of the species by any
essential feature. It is close to the variety cylindricus in the
cylindrical shape of its stems and in the character of its centrals,
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but its radial spines are shorter and more like those of variety
viridiflorus. 'This leaves it distinct from these other forms only
by the clear yellow color of its spines. This is a doubtful char-
acter to base even a variety upon, and it surely will not support
its being listed as a separate species. It may be that it does not
even warrant varietal status, but I list it separately here since
anyone reading the literature will be anxious to know what the
plant referred to so incompletely by almost all authors actually
is.

Echinocereus davisii Houghton

DESCRIPTION

STEMS: Globular or nearly so and very small. This is a dwarf
plant, % to 1% inches tall when mature. Stems occur singly
as far as is known. There are 6 to 8 ribs on this tiny stem,
which are rather high and broken into nearly completely
separated tubercles. The color of the flesh is dark green.
AREOLES: Narrow oval to clongated and % to %s of an inch
long, having very little if any wool upon them, even when
young.

SPINES: White, with the tips or sometimes the outer one-half
dark brown. These spines are all radials and are 8 to 13 in
number. The upper ones are shortest, slender, round, and ‘Ts
to % of an inch long, while the laterals are longer, stouter,
usually flattened, and % to % of an inch long. The spines
are straight or often somewhat curved and recurved back
against the plant.

FLOWERS: Straw-yellow, about 1 inch long, not opening
widely. The outer petals are narrow with midlines reddish to
umber and the edges yellowish. They are pointed and entire.
The inner petals are straw-yellow, and linear to slightly
broadened above, with the tips sharply pointed. The fila-
ments are green, the anthers light yellow. The style is light
green and is crowned by 5 light green, heavy, curving stigma
lobes. The ovary has about 12 white spines to % of an inch
long on each areole, but no wool.

FRUITS: Oval, about % of an inch long, apparently remaining
green.

RANGE. Found on only a few limestone summits a few miles
south of Marathon, Brewster County, Texas.

REMARKS. This is one of the two dwarf cacti of Brewster Coun-
ty, Texas, and it is remarkable that it grows on the same few
hills as the other, Mammillaria nellieae. It even grows in the
same situation as that other, underneath the moss in the crevices
of the limestone ledges. The tiny plant is rarely visible at all
because of its mossy protection, and only sends its flowers up
briefly above this layer. It is a real hands-and-knees effort to
scarch for these diminutive plants in the expanse of the Texas
hills. The best effort will be useless unless one is on the right



16

hills, and these are restricted to two or three ranches near Mara-
thon.

One would think that the little cactus would be secure in its
very limited range, but that is not the case. After Houghton
described this plant in 1931 and others wrote about it, collectors
and dealers went straight to the spot and brought out hundreds
of specimens. This continued for some years, and most collec-
tions then sported some of these attractive little novelties. In
this way the wild population was reduced steadily until more
recently the area in which they grow has come into the hands
of owners who allow no one to dig cacti at all. This is fortunate
for the survival of the species, but the plant has become more
and more rare in collections, and its value on the market has
now become rather high.

The problem here, again, is to place this cactus properly in
respect to its relatives, and as always this cannot be done with
absolute certainty or to please everyone. A. D. Houghton des-
ignated it a separate species when he first described it, but W. T.
Marshall soon considered its similarities to E. viridiflorus too
great and called it E. viridiflorus var. davisii. Anyone may take
his choice of these arrangements, since it is a matter of evalua-
tion of similarities and differences which all can see. I choose
to leave it distinct from E. viridiflorus because it differs from
that plant in rib and spine number and spine length, as well as
in size. Of perhaps more importance to me in deciding to re-
gard it as a separate species are the facts that the petals of its
flowers are more pointed than those of E. viridiflorus, and that
it has no wool on the ovary areoles while the other does. This
matter of wool or no wool has been made the basis for separat-
ing others of this genus into entirely different sections, and so it
certainly seems significant enough here to separate species.

Although tiny in size, E. davisii is not short-lived, as one
might expect. I have seen a series of specimens collected ten
years ago and grown all this while by a collector who knows
how to care for her plants. They have bloomed most years, but
have hardly increased in size in all this time.

Echinocereus chloranthus (Eng.) Riimpl.
“Green-Flowered Torch Cactus,” “Green-Flowered Pitaya”

DESCRIPTION
sTEMS: Cylindrical, up to 10 inches high by 3 inches thick,
occasionally, but not often, producing one or two branches
from the main stem. There are 12 to 18 ribs which are low
and definitely tuberculate at the areoles, with broad, shallow
furrows between the ribs and between the tubercles. The color
of the surface is pale green.

AREOLES: Oval to circular in shape and rather large. The
young arcoles have much short white or yellowish wool. This
gradually disappears with age so that old areoles are almost
or quite bare except for the floral areole just above the spines
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which remains as a persistent tuft of wool. The arcoles are up
to % of an inch apart on the mature sides of the stems.

SPINES: There are 12 to 38 radial spines which radiate evenly
all around the areole. They are straight and rigid, and inter-
lock with those of adjacent arcoles. They may recurve back
toward the plant slightly on some specimens, but when young
they spread out from the plant before they assume their
strictly radiating mature position. The upper 4 to 6 of them
are short and weak, % of an inch or less in length. There is a
gradual increase in size going around the areole, the laterals
being about %2 inch long and the lower ones sometimes longer,
even up to % of an inch. The upper radials are usually white,
while the laterals and lower ones vary greatly in color, some-
times being white, yellowish, purple-red, or even variegated
with white or light bases and the rest of the spine red.

There is great variation in the centrals in this species. On
the typical form there are 3 to 6 centrals on mature areoles.
These spread from the center of the areole and are not ar-
ranged in a straight line. They are stout and rigid, somewhat
translucent, and usually somewhat curved. A typical arcole
on a typical mature plant will have 1 or 2 upper centrals
which are only % to % inch long and point upward. These
are usually red or white with red tips. Then there will usually be
2 centrals spreading laterally, straight or curved, about % of
an inch long and all red or red with whitish or yellowish
bases. Below this is one long central pointing downward and
often curved, which is almost always lighter colored, white
sometimes with a reddish tip, stout, rigid, and % to 1% inches
long. Some plants have an extra central or two besides these.
Young plants do not grow their centrals at all until they are
4 inches or so in height, adding them gradually after that, so
that it is easy to find good-sized plants with none or with
only a couple of centrals. All of the spines have bulbous bases,
but the bases of the radials arc usually covered, until they are
very old, by the wool of the areole.

FLOWERS: Funnel-shaped, not opening widely, 1 inch in diam-
eter by about 1% inches long, very dark green or yellowish-
green. The outer petals have brownish midlines and green
edges. The inner petals are dark green in the midlines with
lighter edges, but are often suffused with brown. The petals
are linear, not broadening throughout their lengths, the edges
entire, and the tips sharply pointed. The filaments are light
green and the anthers cream-colored. The pistil is long, green,
and ends in 8 dark green stigma lobes. The areoles of the
ovary have white wool and white spines about % to % inch
long upon them. These flowers are produced on the sides of
the stems, usually from one-half to two-thirds of the way to
the top, but sometimes lower.

FRUITS: Small, greenish, very spiny. They are usually about
% inch long and almost spherical.

RANGE. A small area of southern New Mexico in Luna and
Dona Ana counties, specifically from Cook’s Peak and near
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Rincon through the Organ and the Franklin mountains into
Texas and Mexico. In Texas occurring in scattered mountain
areas from El Paso east about as far as Van Horn, apparently
being limited to EI Paso and Hudspeth counties, except for a
separate variety isolated in Brewster County.

REMARKS. This cactus was first described by Engelmann in 1856.
Typically, it is a beautiful, tall, and slender column of long,
rigid, varicolored spines, these partly obscuring the surface of
the stem and spreading in all directions, giving the plant an
interesting unkempt appearance in contrast to the usual preci-
sion of armament of other Echinocerei. It has small green, yel-
low-green, or bronze-green flowers produced on the sides of the
stems, very similar to those of E. viridiflorus. This is a compara-
tively localized form, however, growing in the mountains from
about a hundred miles northwest of El Paso to about the same
distance southeast of that city.

E. chlovanthus is one of those cacti which are very difficult
to distinguish from their relatives, and I find for more confusion
among cactus fanciers about it than about any other mem-
ber of this genus. Somehow the names of this and the previous
species were exchanged in popular usage in west Texas many
years ago, and even some dealers’ lists offer them reversed in this
way. In addition, another species has been entirely lost for
many years by being included under this one.

The striking similarity of E. chloranthus vo E. viridiflorus is
the main cause of the confusion. It is easy enough to distinguish
between the typical E. viridiflorus var. viridiflorus, the north-
ern cactus, and E. chloranthus. The northern plant is very small
and squat, has elongated areoles with either no central spine or
only 1 per arcole, and has flowers with rounded petal tips. E.
chloranthus, on the other hand, is tall and slender, has up to
5 spreading centrals not in a row, rounded areoles, and sharply
pointed petals. These differences are plain enough, and the
widely different ranges of the two, separated by almost half
the length of New Mexico, makes it easy to regard them as very
scparate forms.

But the trouble lies with the form of E. viridiflorus called
variety cylindricus by Engelmann, which grows in the same
range as E. chloranthus and on into the Big Bend. This variety
is typically cylindrical also, but somewhat stouter than E. chlo-
ranthus, with clongated areoles and with 1 to 3 centrals in a
straight row. These two are close, but they can be told apart by
the shape and size of the arcoles and the difference in number,
length, and arrangement of the central spines on mature speci-
mens. Immature specimens are much alike, but can be recog-
nized by their areoles.

After one has learned to recognize the two forms the possi-
bility of confusion is not yet over, because the names used for
them have not remained standard. Marshall and T. M. Bock
have proposed the combining of E. viridiflorus and E. chloran-
thus entirely as synonyms. Backeberg, on the other hand, chooses
to combine this form with the other as E. viridiflorus var. chlo-
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ranthus. Future study may bring a combination of some sort,
but there can be no more than conjecture about what the proper
relationship of the two is, without new evidence, which is not
yet at hand. In the meantime, it seems, any conscientious student
of cacti will have to look very carefully at arcoles and spines
and come to know this interesting little cactus.

Echinocereus chloranthus var. chloranthus (Eng.)

STEMS: As the species, except growing to only about 8 inches
tall.

AREOLES: As the species, except to only about % of an inch
apart.

DESCRIPTION

SPINES: As the species, except always spiny and never hairy,
the radials only 12 to 23 in number, and the centrals only 3
to 6 in number.

FLOWERS: As the species.

FRUITS: As the species.

RANGE. Extreme southern New Mexico in Luna and Dona Ana
counties, into El Paso and Hudspeth counties, Texas, and on
into Mexico.

REMARKS. This is the typical form of the species, but it has a
restricted range, and far fewer people have seen it than suppose
they have.

Echinocereus chloranthus var. neocapillus Weniger

DESCRIPTION

STEMS: Cylindrical, up to 10 inches high and 2% inches thick.
It is usually single, but occasionally branches above the
ground. It has 12 to 18 ribs, low, with distinct tubercles. The
color is pale or yellowish-green.

AREOLES: Oval, about % of an inch long, covered with much
white or yellowish wool when young, bare when old except
for a very small tuft which usually remains at the upper end
of the areole where the flower is produced. The areoles are
up to ¥ of an inch apart.

SPINES: There are 30 to 38 straight, slender radial spines.
These radiate evenly around the areole, being often so crowd-
ed that they touch their neighbors most of their lengths, and
they interlock with spines from other arcoles. The upper ones
are very slender and often only % of an inch long. From
this the length increases around the areole, with laterals being
up to % inch long and the lower ones only slightly shorter.
They are clear translucent yellow or chalk-white, all of an
areole being the same color, this usually forming bands of
yellow and white on the older plants. There are 5 to 10 cen-
tral spines, all heavier and straight. They spread in all direc-



tions from the crowded center of the areole. The uppermost
ones are % to % of an inch long, and slender, while the rest
of them are heavier and % to % of an inch long. They may
be all translucent yellow, often with a reddish tip, or oc-
casionally all reddish. All spines have bulbous bases. Imma-
ture plants or new branches have no spines at all, but have
instead a thick covering of white, very fine, flexible hairs
from Y% to % inch long, about 40 hairs to the arcole. When
the plant is 1 to 2 inches tall spines begin appearing at the
tip of the stem. The juvenile hairs can often be seen on the
bases of older specimens.

FLOWERS: Apparently identical with those of the species.
FRUITS: Similar to those of the species.

RANGE. A very small area including only two ranches 5 to 10
miles south of Marathon, Texas.

REMARKS. This cactus was noticed by A. R. Leding in 1932, and
he published an article on it in the Jowrnal of Heredity in
August, 1934, which included pictures of it. At that time he
called attention to the unusual form of the juveniles, which are
covered with long white hairs instead of spines, but he did not
distinguish between the mature form of the plant and the typi-
cal E. chloranthus or state whether the typical form has hairs
when young. He did say that comparison of plants from differ-
ent localities and the discovery of whether the hairy condition
is inherited might show that the form deserves specific or at
least varietal rank.

This article by Leding was reprinted in the October-Novem-
ber, 1942, number of the Cactus and Succulent Journal of
America, with an added note by the author, but no new con-
clusions were drawn.

The immature plants of this variety are very striking, having
no rigid spines at all, but being covered with much long white
hair which is % to % inch long and produced usually 40 or so
hairs to each areole. This hair is their only armament until the
plants become about 1% inches high. At that size they sud-
denly begin producing the regular armament of yellow or white
spines as described above. The bases of plants 1% to as much
as 4 inches high will often show a belt of this white wool, with
the typical spines above, but this hair is gradually replaced by
normal Spines.

The spines of adults of this form are very similar to those of
E. chloranthus, but not identical. There are 30 or more radials
where the typical form has only 12 to 23. These very numerous
radials obscure the surface of the stem much more than do those
of the typical form. Also, the centrals of this variety are more
numerous and shorter. But the major difference between the
two is in the juvenile stage. The young plants of typical E. chlo-
ranthus never have hairs at all, but are covered from the be-
ginning with rigid spines. There is no possibility of confusing
the two in this stage.

E. chlovanthus var. neocapillus is found growing in a very
restricted range encompassing some hills from about 5 to about
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10 miles south of Marathon. Where undisturbed the plants
grow in quite great numbers, but they have been removed al-
most entirely from much of their range. Fortunately, some of
them are upon ranchland which is closed to all cactus digging,
and so they still survive.

Since the nearest occurrence of the typical E. chloranthus is
about 150 miles northwest, there is little danger of confusing
these two in the field. The many more spines, as well as the
spine color and the areole shape easily set this variety off from
E. viridiflorus var. cylindricus.

Echinocereus russanthus Weniger

DESCRIPTION PLATE

STEMS: Cylindrical, up to about 10 inches tall and 2% inches
thick. These stems almost always branch to form clusters of
up to a dozen stems. They have 13 to 18 ribs, which are low
and narrow with indistinct tubercles. The color of the surface
is medium green.

AREOLES: Round at first, then broadly oval. About % of an
inch long, with white wool when young, situated from % to
% of an inch apart.

sPINES: All spines are very slender and somewhat flexible.
There are 30 to 45 slender to very slender and bristle-like
radial spines, which are very crowded and which interlock
with those of adjacent areoles, giving the plant a very dense
spine cover. There is a tuft of small ones at the summit (up-
per edge) of the areole, which are only %s to % of an inch
long. Moving laterally around the arcole the radials become
longer, the lower laterals being % to % of an inch long. All
radials are white or straw-colored. There are 7 to 12 central
spines spreading in all directions from bulbous bases. The up-
per ones are small, similar to the larger radials in size. The
lower ones are from % to 1% inches long, though still slen-
der and rather flexible. While there is a complete gradation
of spine sizes from the smallest radial to the largest central,
the centrals are distinguished from the radials not only by
their position but also by their color, having at least the tip,
often the upper half, and sometimes the whole spine reddish
or purplish in color.

FLOWERS: About 1 inch long, funnel-shaped, not opening
widely and so only about % inch in diameter. They are rust-
red in color sometimes with darker midlines. All segments are
linear in shape, with the ends somewhat pointed, but not
sharply so. The bases of all segments are lighter and the cen-
ter of the flower is greenish. The stamens are pale yellow.
The style is long and yellowish. There are 8 to 10 green
stigma lobes.

FRUITS: About % inch long, oval to almost spherical. They
are covered with clusters of slender white spines, 10 to 12 on
each areole.
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RANGE. A small area of southwestern Brewster County, Texas,
including the northern part of the Chisos Mountains and the
country northwest of these to just past Study Butte, but not
seen as far west as Terlingua or south to the Rio Grande.

REMARKS. I have often found it rewarding to examine the
thousands of specimens which the Texas dealers in cacti have
in their bins. Even a slight variation stands out when it is lying
among dozens of its supposed fellows. Several times I have
found in such places something new to me and have been able
to trace it back to its location and discover what it was.

In piles of E. viridiflorus var. cylindyicus from the Texas Big
Bend we repeatedly found one or two unusual specimens with
far too many and too long and flexible spines to be that cactus.
Usually the assortment was being sold as E. chloranthus, but the
bulk of them were clearly the Big Bend forms of E. viridiflorus.
These few obviously different specimens were all that could be
seen to explain the confusion of names.

These unusual specimens did have the round or oval areoles
of E. chloranthus, and noting their long central spines I assumed
at first that they were that cactus. They have been going under
that name for a long time.

But when I saw the actual E. chloranthus, which does not
grow at all in the Big Bend, it was obvious that the two plants
were really very different. All authorities have given the radial
count for E. chloranthus as between 12 and 23, while this cac-
tus has 30 to at least 45. That cactus has 3 to 6 centrals which
are up to % of an inch long, while this one has 7 to 12 which
are up to as much as 1% inches long.

Such differences as these have usually been deemed sufficient
to distinguish varieties in this group, and I thought at first that
this would prove to be a Big Bend varicty of E. chloranthus.
But when the plants bloomed the new one presented a flower
different in most respects from that of the other cactus. These
flowers are smaller, with more narrow and linear petals, and
are rust or russet-red in color. No flower of E. chloranthus ever
approaches the color or the texture of these flowers, which are
also the smallest I have seen on any Echinocereus. On E. chlo-
ranthus the flowers are yellow to brown or occasionally almost
chocolate brown in color, but never with any reddish coloring,
and their petals are firm, opaque, and glossy to the point of
being almost waxy. On this Big Bend plant there is no green in
the flower beyond the greenish center, the rest of the petals
being essentially pale reddish, and these petals are soft, thin,
somewhat translucent, and dull of surface instead of glossy.
There is no mistaking the two plants when in flower, and these
being so different, it seems clear that here is a species entirely
separate from E. chloranthus.

Once having concluded this, I cast around for what the cac-
tus might have been named, but in all of the species and vari-
eties listed for this group in the U. S. I have found no descrip-
tion of this cactus.

I did discover Engelmann’s description of a cactus from
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northern Mexico which seemed almost identical to this one. It
was his E. longisetus. His only statement about the flowers of
that cactus was “flower... said to be red” When I saw that
the type locality of his plant was in the Santa Rosa Mountains,
which form the lower end of a continuous mountain chain of
which the Chisos Mountains, where our cactus grows, is the
northern end, I immediately thought that the two might be the
same species and that it might range over this whole mountain
chain.

Following up this idea, several of us made trips into these
difficult mountains of northern Mexico. We observed and col-
lected E. longisetus in its type locality, where it grows in clusters
of up to thirty sprawling stems, each up to 12 inches long. On
the many plants observed we found the radial number always
16 to 21 per areole and the centrals up to 2 inches long. These
differences alone indicate that the plants are not the same. And
when the true E. longisetus bloomed, there was no further
question. It presented beautiful rotate flowers 2 to 2% inches
in diameter, claret in color with white centers. They looked like
a more reddish version of the E. berlandieri flowers, surely as
different from the flowers of our Chisos Mountain plant as
could be.

We were unable to locate E. longisetus growing north of its
type locality in the Sierra de Huacha or Sierra del Carmen
ranges, and assume that it does not grow up into Texas. Neither
did we find our cactus growing south of the northern slope of
the Chisos Mountains. I assume, therefore, that these two sepa-
rate species occupy only their respective escarpments of this
large mountain system.

E. russanthus is left, therefore, as what appears to be a sepa-
rate species which, however, has always been thrown in with
E. chloranthus. Tt occupies its own small range, where that
cactus never grows, and is actually a much more beautiful plant
than most of its close relatives.

Echinocereus caespitosus Eng.
“Lace Cactus; “Purple Candle;” “Classen’s Cactus”

DESCRIPTION

STEMS: Spherical when very young, quickly becoming oval
and then, when mature, cylindrical. These stems occasionally,
in some locations, grow to 12 inches tall and 3% inches thick,
but the typical adult size is 4 to 8 inches tall by 2 to 2%
inches thick. There is a form which never exceeds 3 inches
tall and one inch thick. A plant may remain a single, erect
stem all of its life, while its neighbor a few feet away may
offset and branch to form a cluster of a dozen or so upright
stems. This clustering habit is so common as to provide the
basis for the name. There are 10 to 19 ribs which are narrow
and definite and divided into distinct tubercles. The flesh is
dark green.
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AREOLES: Small, rather oval, and quite woolly when young,
becoming greatly elongated vertically and bare of wool when
older. These arcoles are % to %s of an inch long and almost
touching on shrunken, dormant plants, but up to %s of an
inch apart on active, well-watered ones.

SPINES: There are 12 to 36 rigid but slender radial spines.
They radiate evenly, lying almost flat over the surface of the
plant. Crowded around the elongated areole in this flac po-
sition, they look, on each side of it, much like the teeth of
a comb, and so are often described as being pectinate. Those
at the top of the areole are very tiny, often almost bristle-
like and only %2 to % of an inch long. The lateral ones are
robust and %s to %s of an inch long. The lower 1 to 3 are
somewhat smaller again. The spines of adjacent clusters
may interlock on the longer spined forms, but do not reach
each other on the shorter spined individuals. These spines may
be pure white, white with brown tips, yellowish with brown
tips, or all brown, or, in one form, have the outer half of
cach spine shining black or purplish. The plant may be some-
what banded by variations in these colors, but the spines of
any single areole are never variegated.

Most commonly there is no central spine, but on many spe-
cimens in some locations one can find areoles with 1 central
standing straight out or 2 centrals, one above the other in the
center of the arcole. An occasional plant will have such cen-
trals on the majority or even all of its areoles. These centrals
are stout and firm, but only %52 to % of an inch long.

FLOWERS: Very large and colorful on all but the dwarf form,
being 2 to 5 inches tall and 2 to 4 inches in diameter, and
brilliant purple or rose pink. The flower tube is covered with
white, cobwebby wool to at least % of an inch long and
clusters of 10 to 14 very fine, hairlike, white, gray, or black
spines, % to % of an inch long. Above these the outer seg-
ments of the flower lengthen gradually, with greenish or
brownish midlines and pink edges. The petals, of which there
are 30 to at least 50, arise from usually narrow reddish or
reddish-brown bases (which may, however, be bright green
instead) to broaden to % of an inch or more wide above.
This upper part of each petal is purple or rose-pink. Its edges
are more or less ragged and often notched. The tips vary from
erose and rather blunt to almost entire and definitely pointed.
The filaments are reddish at the bases, fading above; the
anthers, cream-colored. The style is long and reddish or pink-
ish, crowned by 8 to 22 large, dark green stigma lobes. The
dwarf form has the same flower but with a marked reduction
in size and number of almost all flower aspects.

FRUITS: Egg-shaped or almost spherical, covered with the
slender spines and wool of the ovary. It remains green until
it dries and splits open by one or two vertical slits.

RANGE. As Engelmann stated, this is the most eastern of the
Echinocerei. Found in hilly, mostly limestone regions from near
Ponca City to near Durant, Oklahoma, on the northeast, and
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from there on south to the edge of the coastal plain just west of
the Brazos River. Industry and Cat Spring, Texas, mark its
southeastern limit. From this line—which, as Engelmann ob-
served, approximately parallels the 96th longitude—it occurs
wherever the proper conditions are found throughout central
and western Oklahoma and into southeastern Colorado, as well
as over all of northwestern Texas and into a little of eastern
New Mexico. The southern limit of its range runs west through
Texas just south of San Antonio to Eagle Pass, where it dips
into Mexico; from there it curves northwest past the vicinity
of Sonora and Big Spring, Texas, to just cast of Carlsbad and
Roswell, New Mexico. Although it occurs in only widely scat-
tered locations in eastern New Mexico, its western limit runs
approximately from Carlsbad north into eastern Colorado.

REMARKS. The lace cactus is probably one of the most collect-
ed, most fancied, and best known of all cacti. Almost anyone
the world over who grows cacti has this plant, and it is often
the favorite of the collection. The high regard in which it stands,
is well carned by the beauty of the plant body with its truly
lacy spines and the exquisiteness of its flowers, which are pro-
duced in profusion by a healthy plant. This cactus is well-
known because it is very widespread in range and so prolific
in its natural habitats as to be readily available to any dime
store or nursery which wants to stock it. Furthermore, it is
tolerant of the rigors of cactus culture after it is in the collec-
tion. It is the common cactus of two-thirds of Oklahoma and
all of central Texas. It is not found everywhere in this wide
area, but the right sort of limestone or gypsum hill often sup-
ports a population of literally hundreds of individuals.

The fact that this cactus has been so commonly seen has not,
as one might have hoped, made for less confusion concerning it.
Even yet a varicty of names are bantered back and forth and
each new work on cacti still is unable to make an air-tight case
for what the plant really is and what its official name should
be. Knowing this, I have made special effort to study thousands
of specimens from all possible locations within its range, and
have growing before me specimens from each general area in
which it is found.

Several quirks of history make for two major problems in
dealing with this cactus, and each leads to its own type of con-
fusion. I will attempt here to give as simple an account as pos-
sible of what has happened in the past in order to evaluate the
conflicting views which exist today about E. caespitosus.

The plant was undeniably studied by Engelmann, who wrote
up several very complete and detailed descriptions of it be-
tween 1848 and 1856. He originated the name Echinocereus
caespitosus for his cactus. But Terscheck had in 1843 named a
plant from Mexico Echinocactus reichenbachii. His description
was very incomplete and could, as many have since pointed out,
fit any one of several cacti in more than one genus.

It is very doubtful whether the two names would ever have
been associated at all except that Prince Salm-Dyck, in 1844,
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referred to some plants in European collections as Echinopsis
pectinata var. reichenbachiana. He wrote Engelmann about the
possibility that these might be the same as Engelmann’s plant,
and Engelmann mentioned this speculation in one account of
E. caespitosus.

Early writers to and including Coulter all used Engelmann’s
name, E. caespitosus, which is the earliest name with an indis-
putably adequate description, for the plant. Things might have
remained this way and all would have known what plant they
were talking about, but in 1893 F. A. Haage, Jr., changed Ter-
scheck’s useless Echinocactus reichenbachii to Echinocereus
reichenbachii, and later Britton and Rose adopted this as the
name they used when referring to our cactus.

It is true that by the rules of nomenclature the carliest name
applying to a plant must be used, but Terscheck’s description
does not any more link his name to this plant than to a dozen
others, while Prince Salm-Dyck’s usage of the name as a vari-
ety of E. pectinatus leads definitely away from our plant. It
would therefore seem that the resurrection of Terscheck’s name
and the adoption of it for our plant was probably not required
by the rules. It has certainly led to continuing confusion since
that time.

But once done, Britton and Rose¢’s beautiful and popular
books carried the name E. reichenbachii so well into general use
that what cactus E. caespitosus actually was has been forgotten
by almost everyone. Yet any serious student coming across this
name so definitely set forth by Engelmann would have to do
something with it. Some merely regarded it as a synonym of
the other, but others tried to prove that there were two separate
plants for the two names. And here the confusion had its second
effect and led to the second large problem encountered in un-
derstanding this cactus.

Engelmann pinpointed the eastern range of this cactus almost
exactly when he said it corresponded to the 96th meridian, and
he very well indicated the western extent of its range in south
Texas when he said it goes no farther west than the San Pedro
(Devil's) River. But he badly underestimated the extent of its
range northward and westward in the northwestern quadrant
of its area when he said it occurred only to about the 100th
meridian and the Canadian River. In a later note he did add
that it grew from the Arkansas River to Saltillo, which exactly
corrects the range northward, but he did not ever seem to know
that it occurs west of the 100th meridian. Actually, the plant is
found well past the western edge of the Texas and Oklahoma
panhandles to the last hills east of the Pecos River in New
Mexico.

Now, as one might expect, over the huge extent of this
range from east to west and north to south there are certain
gradients of characteristics in this cactus. And since Engelmann
apparently had only eastern specimens to examine—his type
came from the farthest southeastern location where it grows—
his descriptions are definitely slanted toward the characters
most commonly found in the eastern populations and do not
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allow for extremes found commonly only in specimens from
the part of the range he did not know existed. For example,
castern specimens almost always have 20 to 30 radial spines and
only extremely rarely—I estimate from my experience maybe
in one plant out of a thousand—does one find fewer than 20
radials. Yet in the plants from far western Oklahoma, north-
western Texas, New Mexico, and Colorado, while radial counts
of 12 to 32 are found, many localities have a vast majority
showing fewer than 20 radials and only a rare plant with more
than 20. Throughout central Oklahoma we find all numbers
from 12 to 32 commonly on the same hillside. Also, western
plants usually have less wool on the growing stem areoles and
shorter spines than eastern ones. There are other less obvious
gradients as well.

So when students who took the name E. reichenbachii for the
common eastern forms began to notice the lower spine numbers,
shorter spines, and smaller amount of wool of the far north-
western forms, they tended to think they had in these north-
western plants something worthy of a name. Britton and Rose
made up some new names such as E. perbellus for these forms,
but others, by a strange reversal, called them E. caespitosus.
Boissevain and Davidson seem to have initiated this in their
work on the Colorado cacti, and others have followed them.
Backeberg, in a 1941 article, made a case for a plant from the
Wichita Mountains of Oklahoma as being the true E. caespito-
sus because of its extreme amount of clustering, but in his later
works has placed that plant correctly as a form of E. baileyi.
However, he still keeps E. caespitosus as separate from E.
reichenbachii, saying that the spine clusters of adjacent arcoles
on E. caespitosus do not intertwine, while those of E. reichen-
bachii do. 1 have checked this character specifically at dozens
of locations all over the range of these cacti, and have found
growing together, wherever there is a large population of
plants, specimens with spines interlocking and specimens with
spines not interlocking. Coulter made this variation clear many
years ago, saying that on E. caespitosus, “Spincs may or may
not interlock.”

It seems obvious, therefore, that we have one definite species
with a very large range over which there is gradation. The
species description in respect to spine number and so forth is,
therefore, broadened in order to include specimens from the
part of the range Engelmann did not see. The only question
really remaining is which of the two proposed names is legiti-
mate, and since I cannot honestly tell whether Terscheck meant
this cactus by his Echinocactus reichenbachii, while it is ob-
vious that Engelmann did with his Echinocereus caespitosus, 1
use that name here.

Engelmann noticed that the spine color of individual speci-
mens of this cactus varied from pure white to chestnut-brown
or rosy. He called the brown ones E. caespitosus var. castaneus.
This would be the form called by collectors the “brown lace”
Later an attempt was made to transfer this variety to E. pecti-
natus, a related species, and then to equate it with E. pectinatus
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var. rubescens. However, other characters such as the long wool
and the hairlike spines of the flower tube quickly distinguish it
from E. pectinatus and show this sort of combination to be in
error. The fact that almost any large population of E. caespito-
sus studied shows a complete range of colors from white to
brown with all sorts of intermediates, and each local popula-
tion varying only in proportionate numbers of the various
colors, indicates that the color of individual plants is only a
simple genetic character and not worthy of varietal name at all.

At one time members of the Oklahoma cactus society collect-
ed and studied large numbers of these cacti from the Arbuckle
Mountains of that state, where this species is very common. In
doing this they found several specimens which bloomed with
yellowish instead of violet flowers and one plant with white
flowers. For these specimens they proposed the variety names
aureiflora and albiflora, respectively. There is no report of these
flower colors being seen again, and they are not listed as true
varieties.

If we can look beyond all this confusion, we have in this
species a beautiful cactus, the lace cactus, white to brown in
spine color, which is deservedly a favorite of all. It is most
casily confused with E. pectinatus. Sometimes individual plants
of the two are very hard to tell apart by spine and stem char-
acters, although the spines of E. caespitosus are typically not so
extremely pressed against the plant nor quite so heavy as those
of the other. But for absolute identification of the two one must
sometimes wait for the flowers to appear. There are various
differences here, the most obvious being that—on the flower
tube and remaining on the fruit—E. caespitosus has much long
wool and extremely thin, flexible, hairlike spines up to % of
an inch long, while E. pectinatus has shorter wool and com-
paratively thick, rigid spines up to only % of an inch long.

Echinocereus caespitosus var. caespitosus (Eng.)

DESCRIPTION B
STEMS: As the species.

AREOLES: As the species.

SPINES: As the species, except that it has 15 to 36 radial spines
which are usually long enough to interlock with those of ad-
jacent areoles. In most of its range only a very rare plant has
the radials fewer than 20 in number. However in the ex-
treme northwestern part of the range individuals with 15 to
20 radials become the majority in some populations.
FLOWERS: As the species.

FRUITS: As the specics.

RANGE. From approximately the 96th parallel in Texas and
Oklahoma west to near Del Rio, Big Spring, and Amarillo in
Texas and throughout central and western Oklahoma to the

base of the Oklahoma Panhandle, but hardly if at all entering
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the Oklahoma Panhandle itself. The most northwesterly records
of this form we have are Alabaster Caverns, Woodward, and
Shattuck, Oklahoma, and Sanford and Palo Duro Canyon in

Texas.

REMARKS. I take this to be the typical form of the species. It is the
form discovered and described by Engelmann, from specimens
taken in southeast Texas, as E. caespitosus. It is the form of the
species which clusters the most, the name applying well for this
reason. It is also the largest form the species assumes.

I have broadened the spine count included in this variety
from Engelmann’s 20 to 30 radials because in populations over
the whole of the range given above we find occasional individ-
uals exceeding his limits in both maximum and minimum to
the extent we have indicated. Specimens with the lower num-
bers make up a larger proportion of the population the farther
northwest one goes, but individuals falling entirely within his
range of spine numbers are found all the way to the edge of the
area we have indicated. I feel the plants over this wide arca
comprise one form varying in a continuous gradient from south-
east to northwest. I consider it the typical variety. Those seg-
ments of this species which vary from this typical variety I list
as separate varieties.

Echinocereus caespitosus var. minor Eng.

DESCRIPTION PLATE 4

STEMS: As the species, except that it is very much smaller,
apparently reaching a maximum of only 3 inches tall and 1
inch in diameter.

AREOLES: As the species.

SPINES: As the species, except that no centrals have been seen.
FLOWERS: Small for the group, being 2 inches tall and 1% to
1% inches in diameter. They are pale lavender-pink in color,
and are otherwise as those of the species, except that the
petals are smaller and only 15 to 25 in number, and the
stigma lobes 8 in number.

FRUITS: As the species, except smaller.

RANGE. Known only from the vicinity of Stockdale, Wilson
County, Texas.

REMARKS. Engelmann thought it necessary to set this dwarf
form of the lace cactus apart as a variety, and so it scems to be.
The diminutive size of its body is striking and the reduction of
its flower parts from the typical numbers is consistent.

Warning should be given, however, that not every small lace
cactus discovered is this variety. Engelmann spoke about how
precocious E. caespitosus is in blooming, and it is not unusual
to find a 2-inch specimen of the typical variety in bloom. In
certain areas, notably around the granitic region of Llano and
Ink’s Lake, Texas, are found many clusters of very small stems.
These, however, all bloom with the typical huge, many-petaled
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purple flowers, and when grown in the garden will in time take
on full stem size.

The cactus meant by varicty minor is different in that it does
not grow larger in any situation, and its flowers are small, with
only around 20 petals as opposed to the 30 to 50 of the typical
form of the species.

Engelmann gave no range or location for his dwarf form.
We have encountered it only in Wilson County, Texas, where it
grows in some fields in rather dense stands.

Echinocereus caespitosus var. perbellus (B. & R.)

DEScCRIPTION PLATE 4

STEMS: As the species, except that it is not over 4 inches tall,
with ribs numbering 13 to 15.

AREOLES: As the species.

SPINES: As the species, except that the total radial number is
only 12 to 15 and the central spine is always missing.
FLOWERS: As the species, except that they are not as large as
the flowers of the species sometimes become. They are usually
about 2 inches tall and wide.

FRUITS: As the species.

RANGE. The type locality is Big Spring, Texas. Individuals are
found occasionally, associated with typical E. caespitosus popu-
lations north of this point in Texas, along the western edge of
Oklahoma as far as Majors County, west into New Mexico as
far as the Pecos River, and on into Colorado. A pure popula-
tion of the form, unmixed with any other, has been found only
near Muleshoe, Bailey County, Texas.

REMARKS. This is at best a doubtful variety, and certainly not
a separate species. Its existence at all as a separate entity would
probably never have been advocated except for that unfortu-
nate failure of Engelmann to have Specimens from the north-
western part of its range when he drew up his description of
E. caespitosus. Limited as he was to specimens from the cast, he
gave as the radial number for his species 20 to 30, which is the
number on almost all examples found in central Oklahoma and
Texas. But even here a rare plant will show 15 to 20 or more
than 30 radials, giving us a hint that his spread is too narrow.
This fact was apparently not realized for many years.

So when Britton and Rose were confronted with small speci-
mens from Big Spring, Texas, with only 12 to 15 radials, they
immediately set up a new species, calling it E. perbellus, al-
though all of its other characters which they listed equaled
those of E. caespitosus.

Later authorities appear to have seen no specimens of this
form except the originals, and the species has stood as Britton
and Rose described it until this time.

In this study I have made great effort to collect this species
in its type locality and to study it. Two extensive collecting
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trips into the Big Spring area netted numerous specimens of E.
caespitosus with radials from 17 to 24 in number, but not those
with the 12 to 15 of Britton and Rose. Finally, on a third ex-
tensive scarch of the arca we collected two specimens, both
small plants identical to the previous ones, but both with 12 to
15 radials. We had apparently re-collected E. perbellus at last.

But in the process we had established that specimens with
fewer than 20 radials but more than 15 were common in the
area, as they are in the surrounding countryside. We began to
suspect that intermediates could be found linking these two
numbers entirely and that we had no separate species here after
all. Later collections throughout northwest Texas, western Okla-
homa, eastern New Mexico, and Colorado established that the
range of radial numbers throughout the area was 12 to 30, the
most common being 17 to 26, these latter numbers appearing in
the populations at almost any good location.

At one location in Majors County, Oklahoma, we found
specimens with radial counts as low as 12 and as high as 23.
This was the same location where Caryl, in 1935, reported the
first collection of E. perbellus in Oklahoma. But what we had
here was no separate population of a separate form, but instead
just some specimens of E. caespitosus with the lower extreme of
spine number, mixed with typical specimens. At this discovery
we were ready to follow Mrs. Lahman, no doubt the greatest
student of Oklahoma cacti, who also in 1935 wrote, “In the
meantime, I have crossed E. perbellus from my list of Oklahoma
cacti until I find someone who really knows what it is.” We had
about decided that Britton and Rose’s taxon had arisen out of
Engelmann’s failure to realize the scope of his species and that
it should be entirely relegated to the synonymy.

This may still be the case, and the name may yet be dropped,
but since then we have discovered a population of cacti in
Bailey County, Texas, necar Muleshoe, in which all of several
dozen plants examined have 12 to 14 radials and no centrals.
These bloomed with flowers typical, although small for the
species, and have no other obvious character to distinguish
them from that species. Since this is a pure population of this
form, perhaps it should be recognized after all. It certainly
cannot be considered a separate species, and may be only a
clone. In the meantime, in the complete absence of any experi-
mental evidence concerning any of the relationships of these
plants, the most logical way to treat it so that it will not be lost
and will be available for future study is to call it a variety of
the species.

Echinocereus caespitosus var. purpureus (Lahman)

“Black Lace”

DESCRIPTION PLATE 9

STEMS: As the species, except that it is smaller in maximum
size and clusters more sparingly.
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AREOLES: As the species.

SPINES: 14 to 22 radials and 0 to 3 centrals, as the species,
except that the outer part of each spine is shiny purplish or
glistening black in color.

FLOWERS: As the species, except that they are always purple
in color. There were 12 stigma lobes on all specimens seen.
FRUITS: As the species.

RANGE. The Wichita and Glass (Gloss) mountains of western
Oklahoma.

REMARKS: This cactus was found at Medicine Park, Oklahoma,
on the eastern edge of the Wichita Mountains, and described by
Mrs. Lahman, who studied the cacti of Oklahoma extensively.
It is very rare and has been seldom seen again. Mr. Charles Po-
laski of Oklahoma City, who has the finest private collection
of cacti I have scen, supplied the first specimen of it which I
had the privilege to study. This specimen came from the Glass
Mountains about 100 miles north of the type locality at Medi-
cine Park. Mr. Polaski, who grew up in the Wichita Mountains
near Medicine Park says he has never seen it there, and I have
searched the type locality without finding either it or any form
of E. caespitosus. A large area of Medicine Park is now under
the waters of Lake Lawtonka, and perhaps it grew in this now-
flooded area.

The Glass Mountain plants show the strikingly beautiful,
purple-black coloring of the spines described by Mrs. Lahman.
They show all of the other characters of her plant, except that
the variation of radial spines is from 14 to 22, which raises the
maximum number 4 spines beyond her report. This does not
seem significant in the light of the variations in spine number
we have already seen in this group. The large flower is as she
describes, a very beautiful deep meadow violet, except that the
throat may be reddish instead of green as she described it. This
also seems unimportant, since we find other specimens of E.
caespitosus with flowers with either green or reddish throats.
The stigma lobes on all specimens seen were 12 in number, which
is strikingly regular for this group.

An evaluation of all the characters of this plant seems to show
only the dark coloration of the spines to distinguish it from the
typical E. caespitosus. Everything else falls within the known
range of the species, when it is interpreted in the broad way
made necessary by including specimens of all its range. This
spine color does not seem sufficient grounds for considering it
a separate species, so I place it here as a variety. Whether even
this is justified remains to be determined after further study.

The coloring of the plant body is very beautiful, and so con-
spicuous as to prompt special exclamations when it is seen in a
collection. We have no other cactus with this striking colora-
tion. It is so dark that the term, “black lace,” arises spontanc-
ously for it. Even this shows how closely it is related to the
more common lace cactus. Unfortunately it is very rare. Much
ranchland must be covered to discover a single specimen. It
would be a good cactus to be distributed by the trade.

CACTI OF THE SOUTHWEST

Echinocereus melanocentrus Lowry

DESCRIPTION PLATE 3

STEMS: Almost spherical to oval when young, becoming
cylindrical. Single, or when very old, sometimes branching to
include two or three side-branches. Each stem may reach a
maximum of about 6% inches tall and about 2 inches thick.
There are 10 to 13 ribs of definite, confluent tubercles. The
surface color is very deep green.

AREOLES: Practically touching to % of an inch apart. They
are oval when young to elongated when old, and woolly at
first, becoming bare.

SPINES: There are 17 to 20 slender radial spines lying pectinate
close to the plant surface. The upper ones are only %2 to Yis
of an inch long, the lateral ones gradually lengthening to a
maximum in the lower laterals of % to % of an inch. The
lowermost spines are somewhat shorter again. Spines of ad-
jacent clusters may or may not interlock. There is one central
spine on each areole standing out, perpendicular to the plant
body, or turned slightly upward. It is straight and slender,
like the radials and rises from a bulbous base, black or mahog-
any in color. It is % to % of an inch long.

FLOWERS: 2 to 3 inches across and tall. They are showy rose-
pink in color, with reddish centers. The petals are almost linear
or slightly broadening over their upper parts, their ends more
or less ragged. They recurve greatly as the flower ages, leaving
it open extremely wide by the second day. The style is pink-
ish, the stigma lobes green and 12 or 13 in number. The ovary
has on it cobwebby wool and very black or brown and white,
very slender, flexible, hairlike spines % to % inch long.

FRUITS: Unknown.

RANGE. Very localized in sections of Jim Wells and Kleberg
counties, Texas.

REMARKS: E. melanocentrus is one of those rare little cacti we
find growing in extremely localized situations here and there.
It is found under the extremely heavy brush of the small amount
of uncleared territory there is left around Alice and Kingsville,
Texas. Even here it is only found in certain spots. Much of this
territory is in ranches where the owners are extremely jealous
of their rights to keep outsiders out, and so few had seen this
cactus until recently. Perhaps this is fortunate, because at the
same time that this keeps the plant out of the public eye it
preserves it in its natural setting. But the ranchers are using
clearing devices and now spraying with brush-killing chemicals
more and more, so the plant is not safe in any case. A few
Texas dealers have found an accessible location and in the past
few years I have seen possibly a hundred of the plants being
distributed.

This species is very similar to E. caespitosus in general ap-
pearance. It looks much like that other species with one con-
spicuous black central stuck on cach arcole. However, E. caes-
pitosus does not grow anywhere within over 100 miles of the
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location of E. melanocentrus, and the general aspect of the
flowers of the two plants are somewhat different.

The flowers of E. melanocentrus are apparently identical to
those of E. fitchii, and there are other similarities to this species
found farther west in south Texas, but the two will hardly be
confused, since E. fitchii has 3 to 7 spreading centrals instead
of only one, and its radials are not pectinate.

E. melanocentrus is a little known specialty of an area which,
having none of the more common representatives of this group,
boasts its own

Echinocereus fitchii B. & R.

DEScCRIPTION PLATE 5

sTEMS: Upright and usually single, sometimes putting out
only 1 or 2 side-branches when very old. These stems are to
6 inches tall and 2 inches thick, medium to dark green in
color, having 10 to 14 ribs of low, confluent tubercles.
AREOLES: Round when young, becoming oval on the sides of
the plant. They are small in size, almost touching to %s of
an inch apart, and woolly when young, becoming bare.

SPINES: There are 20 to 25 radial spines which are white with
brown tips to tan with reddish-brown or black tips. They are
slender and not pectinate, but spreading outward somewhat
from the plant surface. The uppers are very short, the lower
laterals becoming % to % of an inch long. There are 3 to
7 slender central spines which are the same color as the ra-
dials, rising from slightly bulbous bases, % to % of an inch
long and spreading to the sides instead of standing out in one
rOW.

FLOWERS: Large and showy, pink, always with dark bur-
gundy centers. They are about 2% inches tall and 2 to 4
inches across. The flower tube possesses much cobwebby wool
and 10 to 17 hairlike, yellowish or white, dark-tipped spines
to % inch long. There is much variation in petal shape, as
there is in this whole group. They run from linear to spatulate,
and the ends are blunt or pointed, ragged or entire. Usually
the petals recurve when the flower is completely open. The
long style is pink, and there are 12 or 13 green stigma lobes.
The flowers are fragrant.

FRUITS: Spherical to oval, % to 1 inch long. They remain
green and covered with white wool and spines.

RANGE. Along the Rio Grande and away from it only a few
miles from near Rio Grande City northwest past Laredo to not
quite as far upstream as Eagle Pass, Texas.

REMARKS. E. fitchii seems to be an immigrant to us from Mexico,
appearing as it does just along a stretch of the Rio Grande, but
it appears not to be widespread in north Mexico cither. I have
collected paralleling its whole range about 50 miles within
Mexico without seeing one specimen of the plant that far south.
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It does occur in Mexico, and there are other forms farther down
in that country whose relationship to this must be close, but
within our own territory it has only a tenuous foothold on
gravelly hillsides overlooking the Rio Grande. Much of its ter-
ritory was flooded by the huge Falcon Lake, and it is now pos-
sible to collect this cactus literally from the boat, when that
lake is high. It is found to the northwestern edge of Webb
County, but hardly farther in that direction, its range stopping
almost too abruptly to believe, about 30 miles below the lower-
most collection point of E. caespitosus.

E. fitchii is casily distinguished from the other cacti of this
group by the fact that its spines spread outward instead of lying
neatly pectinate. This is a slight difference, but apparently a
sufficient one, as one never hears this cactus called a lace cactus.
Its numerous spreading centrals also distinguish it.

Its spines are arranged very nearly like those of E. dasy-
acanthus, and it does look much like a small, delicate version of
that cactus, but every other character is different, and no one
should confuse them.

It also shows a superficial similarity to E. pectinatus, but,
besides the differences in the spines, the flowers are different.
The ovary with its wool and hairlike, flexible spines is entirely
unlike that of E. pectinatus, which lacks the long wool and has
rigid spines.

There is much variation in the spine colors of E. fitchii, as
indicated in the description, but all spines on any plant are the
same, so there is no banding. The difference is from individual
to individual. The extreme on one side is almost pure white,
with only pale brown tips on the spines; the plant of the oppo-
site extreme has spines all tan or honey-colored below, with the
outer half of each spine red-brown or black. Most plants in
between these extremes present a sort of salt and pepper appear-
ance over-all.

The species is casy to grow and presents beautiful flowers.
These flowers vary remarkably, however, in size and petal char-
acters; there is hardly any variation in their fine, delicate col-
oring.

Echinocereus baileyi B. & R.

DESCRIPTION PLATE 4

STEMS: Globose or oblong at first, becoming cylindrical with
age. They sometimes remain single, but usually form clusters
which may become very dense with up to 30 stems when old.
Individual stems measure up to 8 inches tall and 3% inches
thick. They are medium green in color, with ribs narrow and
somewhat tuberculate.

AREOLES: Oval when young, and very woolly, becoming
clongated when older. They usually become bare when very
old, but may for a long time have a mass of dirty white or
tawny wool at the upper edge of the areole, and some plants



26

have been seen on which the areoles remained rimmed with
wool. They are % to % of an inch apart.

SPINES: There are 12 to 28 slender but rigid radial spines
which are not pectinate, but spreading outward from the
plant and interlocking with those of adjacent areoles. The
upper ones are very small and weak, the lateral ones become
progressively longer until the lower laterals are % to 1 inch
long. There are 0 to 5 centrals, these often very small, some-
times only % to % of an inch long, but on those plants with
well-developed centrals they may be % to % of an inch
long. When there are several centrals they spread from
crowded bases almost lined up vertically in the middle of the
arcole. The spines vary in color from pure white to yellowish,
straw to rust-brown, or even rosy reddish, but all on any
given plant will be the same color, giving a fine variety of
colors in most stands of the species.

FLOWERS: Large and showy, 2 to 3 inches tall and 2% to 3%
inches in diameter. They are fuchsia in color. The petals arise
from narrow red bases and their upper parts are broad and
fuchsia in color, with the ends ragged or crose. The stamens
are very short, and the style is short for the group. There are
10 to 21, but most commonly 10 to 12, dark green stigma
lobes. The ovary surface is covered with a great deal of long
white wool and also has 5 to 15 hairlike, white to rusty spines
Y4 to % of an inch long on each areole.

FRUITS: Egg-shaped, % to % of an inch long. They remain
green and covered with wool and bristles until they dry and
split open laterally to scatter the seeds.

RANGE. Apparently restricted to the Wichita Mountains of
southwestern Oklahoma.

ReEMARKS. This is one of the most attractive of the Echinocerei,
yet it is very restricted in its range and, therefore, is not so well
known as some of its relatives. It is an inhabitant of the unique
granitic region of southwest Oklahoma comprising the Wichita
Mountains. There have been occasional reports of its having
been collected outside these mountains in adjacent areas of Okla-
homa and even in nearby Texas, but those reports which it
has been possible to check have all proved to deal with E. caes-
pitosus instead. As one enters the Wichita Mountains from the
cast, near Lawton, Oklahoma, E. baileyi is found immediately,
growing in beautiful stands, often of hundreds of plants to-
gether, upon the undisturbed granite-strewn slopes and ledges.
It is found in profusion almost throughout the Wichita Moun-
tains Wildlife Refuge and north of it a few miles, then north-
west to Quartz Mountain and its attendant hills. The last of this
mountain chain on the northwest is Granite Mountain, arising
all alone above the town of Granite, Oklahoma. All over this
huge pile of red granite, in the crevices of the main mass and
in between the huge boulders, are clumps of E. baileyi, but be-
yond this, as in every other direction from these mountains,
stretch the ordinary hills and plains of Oklahoma, where E.

azespl'tosus takes Oover.
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E. baileyi is easily distinguished from its relatives by the pro-
fusion and length of its spines. These cover the whole plant and
stand out from its surface in all directions, giving it a distinctly
unkempt appearance when compared with the majority of the
Echinocerei. Only E. longisetus from far-off northern Mexico
has such long and unruly spines, and those are extremely slen-
der and flexible, while these of E. baileyi are strong and rigid.

The flowers of E. baileyi are similar in many ways to those
of the lace cactus, but are not quite as big and flamboyant, and
are rose-red rather than purple.

When a whole population of this cactus is viewed on any
good mountainside in its range, it presents a remarkable selec-
tion of spine colors. There is no variation on the individual
plants and, therefore, no banding at all; but individual plants
vary greatly from each other in color, the range of colors run-
ning from pure white through yellowish, tan, brown, and rusty
to rose-red. The effect of all these colors together in a thick
stand is very attractive. Also presented is quite a variation in
number and length of radial spines, from as few as 12 to as
many as 28, and the longest of these from as little as % of an
inch on some plants to as much as 1 inch on others. Central
spine number varies also, from none on some plants to 5 on the
most heavily armed ones.

All of these variations, with the exception of the radial num-
ber, seem to present gradients through the range, the majority
of the plants in the east being white or light color and averaging
shorter spines and fewer centrals, while on the western edge of
the range at Granite, the majority are rusty or reddish, have
spines averaging longer, and usually have several centrals in
each areole. One cannot set up ranges for these variations with-
in the over-all range, however. These are only averages. For
instance, the darkest colored, rosy-tipped spines I have seen
were on a plant growing within inches of a pure white neighbor
near Medicine Park, at the castern edge of the range, while the
shortest spines I measured were on a white individual on far
western Granite Mountain. These variations thus appear to be
the result of simple quantitative inheritance within one major
unit population.

Britton and Rose first named and described this cactus. Un-
fortunately they had the benefit of only a few specimens to
examine, brought to them by Mr. Bailey; and, therefore, they
had no concept of the actual limits of the species’ characters.
This fact has caused much confusion, especially since most more
recent students have apparently seen no more representative
series of the plant than they did, and so have attempted to fol-
low Britton and Rose’s too narrow description. Backeberg, for
instance, goes to quite some trouble, apparently in order to
agree with Britton and Rose who say the plant has no centrals,
to try to make a case that on older areoles the spines arising
in the middle of the young areoles all finally assume radial
positions. This is unfortunate, as on every mountainside, even
among the predominantly central-less specimens of the east, there
is an occasional plant with a distinct central or two, and in the
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west the vast majority of plants have 2 to 5 unmistakable cen-
trals up to % of an inch long. Similarly, Britton and Rose give
“about 16” as the number of radials, while the number actually
varies from 12 to 28. In the description given above I have
broadened the limits to include the whole range of characters
found in studying the whole population over its entire known
range. This seems the only way to understand it as the contin-
uous entity that it is.

Probably because of Britton and Rose’s too limited descrip-
tion, attempts have been made to segregate parts of this popula-
tion as separate species. Mrs. Lahman, noticing specimens which
did not conform to the original description, described and at-
tempted to set off E. oklahomensis, distinguished by having 20
to 24 radials only % of an inch long and 0 to 2 centrals. She
also set up E. longispinus, with 14 to 16 radials up to 1 inch
long. Specimens with both these sets of characters are easily
found on almost any undisturbed slope in the Wichita Moun-
tains, and it does not secem that they deserve even varietal des-
ignation. They just represent two extremes of the plant, un-
known to Britton and Rose.

A more recent attempt has been made by Backeberg to break
up the species. In an article in 1941, attempting to show that
there was a difference between E. caespitosus and E. reichen-
bachii, he turned to some white, very greatly clustering speci-
mens of E. baileyi sent him from Oklahoma and described them
as the true E. caespitosus, rediscovered after all this time. He
was impressed by the dense clusters of these specimens and
thought Engelmann must have meant something like this in
using the name he did for his plant. It is, however, obvious that
Backeberg’s specimens could not be Engelmann’s E. caespitosus,
since nothing like the Oklahoma plant grows within hundreds
of miles of Industry, Texas, which was the type locality of E.
caespitosus. It is equally obvious to anyone knowing Oklahoma
cacti that Backeberg’s photo of his plant showed only a short-
stemmed, clustering specimen of E. baileyi. Backeberg, in his
more recent work, Die Cactaceae, has recognized this, and now
calls this plant E. baileyi var. caespitosus. It scems unnecessary
to maintain even this varietal distinction, as everywhere in the
Wichita Mountains the whole range of variation exists togeth-
er, from single-stemmed, tall specimens to greatly clustering
plants. The largest cluster I myself have counted had 30 stems
5 to 6 inches tall, and grew less than two feet from a plant,
identical in every respect except that it was a full 8 inches tall
and showing signs of old age without offering to ever become
more than a single stem.

Backeberg has also set up a set of varieties based almost en-
tirely on spine color, as follows: E. baileyi var. brunispinus
having long, chestnut-brown spines; variety flavispinus with
soft and pale yellow spines; variety albispinus (Lahman) Backe-
berg having white spines; and variety roseispinus having long
but soft spines, rose at the tips. This sort of thing appears to be
useless in a case of quantitatively varying characters in which
there are all possible intermediates. We could as well have eight
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varieties on color basis as four, once this sort of thing is started.

If one can look beyond the minor differences, he will see
whole hillsides of granite boulders in the crevices of which
grow beautiful spiny columns and clusters of columns, from as
red as the rocks themselves to as white as the snow which
covers them here in the winter. This is E. baileyi, one of only
two or three cacti unique to Oklahoma, and surely one of which
the state can be proud.

It is also necessary to report here what appears to be an even
more rare and remarkable variant of this variable species. Years
ago Oklahoma’s outstanding cactophiles, Mr. and Mrs. Charles
Polaski, discovered a strange cactus on Headquarters Moun-
tain, near Granite, Oklahoma. Only one individual was found,
and much searching of the mountain has never revealed another.
But Mr. Polaski is an expert at cactus culture, and he has propa-
gated this individual vegetatively for many years by grafting.
He most kindly gave me a cutting of it, as he has to others.

The plant presents real peculiarities. The grafted cuttings
have become cylindrical, clustering from the base, some stems
up to 2 inches thick. The surface is in very indistinct ribs com-
posed of almost separate tubercles. The areoles have 15 to 20
short, spreading, whitish spines, but are more remarkable for
having, besides the spines, a mass of fine, white wool. The
whole plant remains covered with this woolly development,
under the spines. I puzzled over my cutting of this plant for a
number of years, while I tried to persuade it to bloom, but it
finally died without responding that much to my care.

In 1965, Curt Backeberg described this form as a new species,
calling it Echinocerens mariae, and with his article is a photo-
graph of its bloom, which appears much like the typical E.
baileyi flower.

What actually is this plant? After much reflection, I feel that
this individual specimen found upon Headquarters Mountain
is only an aberrant, atypical individual of E. baileyi, which
grows in its typical form all over the mountain. Note that the
spines are much like those of E. baileyi in everything except
length-they are shorter. Note also that the growing tip of
E. baileyi has the same sort of woolly arcoles, the wool later,
with maturity, falling off. Add to this the fact that the ribs in
the growing tip of E. baileyi are, as in most cacti, markedly
tuberculate, only flattening out later; that Backebergs photo
shows a flower in no visible character contrasting with those
of this species; and that the grafted cuttings greatly surpass the
2.3 centimeters maximum he gives for the stem diameter of the
original specimen, and approach the typical stem size of E.
baileyi. Notice that all of these unique characters of this cactus
can be interpreted as a retention of juvenile or immature form.
This makes it scem that we have here a plant retarded in some
way, and the flower, when it was finally seen, not being unique,
I feel it should be considered an atypical individual of E.
baileyi.

I therefore do not list this as a separate species here. This
decision is also influenced by the following consideration. It
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does not seem proper to erect new species upon only one in-
dividual, and I understand that this plant was never re-col-
lected. If the modern concept of the species as a population had
been followed in the past, numerous names based upon one
atypical specimen only would never have been proposed, and
the study of cacti would be much simpler. While the knowledge
of this specimen and its existence for all these years in several
collections stands as a fitting tribute to the surpassing abilities
of Mr. and Mrs. Polaski in collecting and culturing cacti, it
seems the one individual can hardly constitute a formal taxon.

Echinocereus albispinus Lahman

DESCRIPTION PLATE G
STEMS: Densely clustering. Individual stems are cylindrical
arid 3 to 6 inches tall, while to only 1 inch thick, with 12 to
14 narrow, tuberculate ribs.

AREOLES: Oval, very woolly when young. The wool persists
for a long time, but very old arcoles are bare.

SPINES: 14 to about 20 radial spines, not pectinate against the
plant surface but deflected evenly outward all around the
areole. They are very slender, the uppers the shortest, being
only % of an inch or so long, while the laterals are from
% to % inch long. There are no centrals. All spines are pure
white, or sometimes white with light brown, translucent tips.
FLOWERS: Very pale pink or rose-pink, 1% to 2% inches tall
and % to 3 inches in diameter. They usually open very
widely so that the petals are curved backward. These petals
arisc from very narrow, brownish bases and broaden only
slightly to a maximum width of only % of an inch. The upper
parts of the petals are whitish-pink. The upper edges of the
petals are very ragged, but they are pointed at the apex. The
Style is white, and there are 7 to 11 light green stigma lobes.
The ovary surface has much white wool and clusters of 12 or
more hairlike spines up to % of an inch long, in shades of
white, grays, tans, browns, to black. These flowers are usually
produced below the apex of the plant and may appear well
down the sides of the stems.

FRUITS: Almost spherical, %2 to % of an inch across, green,
said to be edible. They split open when ripe.

RANGE. The type locality of this species is near Medicine Park,
Oklahoma, in the eastern end of the Wichita Mountains. It had
not been found outside of the type locality until, during this
study, it was collected on a single granite ridge a few miles
northwest of Tishomingo, in Johnston County, Oklahoma.

REMARKS. When Mrs. Lahman made her study of the cacti of
the Wichita Mountains, she spoke of most of her new forms as
variations of E. baileyi, even while giving several of them new
species names. But two forms which she discovered she set apart
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most definitely from that species. After listing her five varia-
tions of the E. baileyi species, she then said, “Also there are two
others which appear to be separate species and are here de-
scribed as E. purpurens and E. albispinus” We have seen that
her E. purpureus was in fact separate from the E. baileyi vari-
ctics, since it appears instead to be a form of E. caespitosus.
Therefore I would assume that her E. albispinus is accurately
set off from E. baileyi also, instead of being just the white form
of that plant.

The cactus which fits her description will not be confused
with E. baileyi by any observer who sees it in a living condi-
tion. Its spines are shorter, and while they are not pectinate,
they stand out around the areole evenly at the angle found on
some specimens of E. caespitosus. It has the manicured appear-
ance of that species and none of the disheveled look of E.
baileyi. In fact, it is much nearer in appearance to a long-
spined E. caespitosus than to a short-spined E. baileyi. Even
from Mrs. Lahman’s photograph this is clear.

However, it seems distinct from both. Its mature stems are
more slender as well as shorter than those of either of the others,
and its flowers are different. They are smaller and the most
pale in color of any related Echinocereus. The exaggerated way
in which they open back until the petal tips almost touch the
outside of the ovary is also unique, as well as the low position
on the stem from which the flowers usually, but not always,
sprout.

E. albispinus is probably the most rare of Oklahoma cacti.
We have seen no evidence that this cactus has actually been
observed alive by any student since Mrs. Lahman until this time.
Her description and photos of it are usually reprinted without
any claboration. Backeberg, however, quickly assumed that she
referred to the common white-spined E. baileyi, and so appro-
priated her name for his series of color-dictated varieties,
making it E. baileyi var. albispinus. Not only does this sort of
variation based on color alone seem ill-founded, but the use of
this name in this way ignores the already-mentioned differences
which set this plant off from all the E. baileyi forms.

Thanks to the aid of Drs. Bruce Blauch and Claude Gatewood
(until recently of the Oklahoma State University), we have
collected a number of specimens of a cactus which fits Mrs.
Lahman’s description very well. We feel that it is distinct from
any other and stands best as a separate species between E.
baileyi and E. caespitosus.

It was truly surprising when this cactus turned up on a single
one of the many granite ridges near Tishomingo, Oklahoma. The
area in which the plant grows in that location is only a few
acres and the total population is probably no more than 100
plants. This is fully 100 miles from the type locality of E. albi-
spinus or from any known collections of E. baileyi. E. caespito-
sus grows in profusion not many miles away, but is not found
associated with this plant. This is one of those surprising turns
of distribution found so often in cacti.
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Echinocereus chisoensis Marshall

DESCRIPTION PLATE

sTEMS: Columnar, to 8 inches tall, but remaining rather slen-
der, the greatest diameter seen being two inches. They are
almost always simple, but may, very rarely, branch above the
ground. They have 13 to 16 ribs composed of very distinct
tubercles almost completely separated from each other by
broad valleys. The color of the surface is deep green or bluish-
green.
AREOLES: Very small for the group, being about % of an
inch or less across. They are circular and woolly at first, be-
coming oval and naked when older. These arcoles are about
Y4 of an inch apart.
SPINES: There are 10 to 15 very slender radial spines which
radiate evenly around the areole and lie almost parallel to
the plant body. They are white or gray below with the upper
part red-brown or maroon. The uppermost ones are very small,
only %6 to % of an inch long, and bristle-like. The lateral
ones are progressively longer, until the lower laterals are %
to % of an inch long. There are also 1 to 4 central spines.
One is porrect or nearly so and % to % of an inch long,
while the others are more or less spreading and shorter. They
are all very slender and straight, from bulbous bases. They
are black or dark red-brown, usually with whitish bases.
FLOWERS: Rose in color, with reddish centers, about 2%
inches long, but never opening widely, and so only 1 to 2
inches in diameter. The petals are long and these would be
big flowers of 3 or more inches across if they opened back,
but the petals remain almost perfectly upright. They are ob-
long, the bases deep red and the upper parts rose, with entire,
pointed tips. The pistil is short and white. The stigma is com-
posed of 10 small, green lobes. The surface of the ovary has
some white wool and clusters of 8 to 14 white to brownish,
hairlike spines.
FRUITS: Elongated, 1 to 1% inches long and about % inch
in diameter. They are red and fleshy when ripe, but covered
with wool and bristles. When older they become dry and
split open.

RANGE. Restricted to the Chisos Mountains within the Big Bend

National Park, Brewster County, Texas.

REMARKS. This cactus was first described by Marshall in 1940.
It is an obscure species, perhaps best described as retiring in
both habitat and appearance. Even among those living and
working at the Big Bend National Park, it is mostly unknown.
The reasons for its remaining so little known are clear. It
hides shielded in the middle of clumps of brush and never seems
to dare to expose itself on ledges or open spaces. Among the
stems of protecting bushes its small, upright column is well
camouflaged and so is seldom seen. Even its flowers are striking-
ly reserved for an Echinocereus. They are as large as many of
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the flamboyant ones, but discreetly remain almost closed even
during the few hours of the afternoon when they are open at
all, showing only the pale rose color of the outer petal surfaces.
There is bright color within them, but it is deep in the center
where only the bees see it and it attracts no one else.

Although almost unknown, the cactus is not rare in its area.
Marshall spoke of examining over three hundred specimens, and
I found it easy to locate dozens of them, once I knew how to
search for them.

The relationships of the plant to other Echinocerei are dif-
ficult at best to determine. Marshall discussed its similarity to
some forms of E. fendleri, but concluded that they were only
superficial. On the other hand, characters of the ovary surface,
rib and arcole arrangement, and spine form all relate it more
closely to E. pectinatus or E. caespitosus than to E. fendleri.

E. chisoensis is a delicate cactus, rarely seen, but a unique
resident of the Big Bend National Park, where it is, fortunately,
protected and so should be with us long after many of its more
flamboyant relatives are decimated through a combination of
conspicuousness and lack of protection.

Echinocereus pectinatus var. wenigeri Benson

“Comb Hedgehog”

DEscRrIPTION
STEMS: Single, or sometimes in old specimens 2 or 3 to one
plant. They are egg-shaped to stoutly cylindrical, growing to
10 inches tall and 3% inches thick. Rows of distinct but con-
fluent tubercles make up shallow ribs on the stems. The num-
ber of ribs on Texas plants is 13 to 18.

AREOLES: Broadly oval and woolly when growing at the tip
of the plant, but becoming narrowly oval or elongated and
bare when older, on the sides of the stem. These areoles are
from almost touching to % of an inch apart.

SPINES: There are 15 to 20 radial spines which are pectinate,
spreading over the surface of the plant, the laterals actually
to some extent recurved back into the grooves between the
ribs. They are medium strength to rather heavy and very
rigid. The upper ones are most slender and short and the
laterals longer, to between % and % inch. There are 2 or 3
central spines standing in a vertical row in the center of each
arcole. They are stout, but very short, only %6 to % of an
inch long. All spines are white with pinkish or purplish tips.
FLOWERS: Very large and striking in appearance, 3 to 5 inches
tall and broad. The outer one-half or less of each oblong,
broad, blunt petal is lavender pink in color. Below that is an
expanse of white extending to the narrow bases of the petals,
which are green. This gives a unique, three-colored flower,
pink around the edges with a distinct white zone making up
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sometimes half of the flower, followed by a greenish center.
The stigma is whitish and supports 9 to 12 large, dark green
stigma lobes. The ovary surface bears some short, white wool
and 6 to 18 rigid spines, white or white with dark brown
tips and measuring to % of an inch long.

FRUITS: Spherical or nearly so, about 1 inch in diameter.
Fleshy at first, becoming bronze or brown in color, after

which they dry and split open.

RANGE. A local form of a Mexican species encountered only
occasionally in Texas, from Del Rio on the cast to just beyond
Sanderson on the west, in a strip not over twenty miles wide
along the Rio Grande. It is not reported from the Big Bend in
Texas, but has been reported from the southern edge of New
Mexico, although the report has not been confirmed.

REMARKS. The species E. pectinatus grows widely in Mexico, but
can be regarded as established in only two areas of the U. S. It
is well represented in Arizona, one form coming from that state
into the extreme southwest corner of New Mexico as well; and
the form just described is rare but can be found in a limited
strip of Texas from Del Rio to Sanderson. Strangely, it seems
to be missing in the wide expanse of the border between these
locations. This leaves the Texas form of it isolated from the rest.

It is never common even in that area. A full day’s tramping
over the hills just north of the Rio Grande in the vicinity of
the lower Pecos and Devil’s rivers will yield at best one or two
specimens, if the searcher has good eyes and better luck.

The Texas range of the cactus begins just west and south of
the southwesternmost range of E. caespitosus and extends west
just to the beginning of E. dasyacanthus. It is sandwiched be-
tween these its two closest relatives.

The Texas specimens of this cactus have some differences
from the typical specimens from Mexico, namely, fewer ribs;
more oval, more woolly, and more widely spaced areoles;
whiter spine coloring; and a lower maximum number of both
radial and central spines, as well as heavier spines. At first, I
did not distinguish it from the Mexican E. pectinatus, but after
I became familiar with the Texas plants and after I had studied
literally hundreds of Mexican specimens coming from that
country through our Texas cactus dealers, and had collected
the plant in various parts of Mexico myself, without finding
one specimen to match ours, I became convinced that we have
here our own distinct form. L. Benson erroncously refers my
specimens of variety ctenoides from Mexico to this variety and
so credits me wrongly with having collected the variety in
Mexico as well as in Texas.

The cactus may well be Hooker’s E. pectinatus var. texana,
but there is no way to know, and, therefore, that name has not
been recognized by any recent writers. L. Benson finally de-
scribed and typified the form, naming it after the author. I
feel it deserves varietal rank, as he indicated.

E. pectinatus var. wenigeri can easily be distinguished from
E. dasyacanthus because its radials are rigidly recurved and
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appressed to the surface of the plant instead of spreading out-
ward, and because its centrals are very short, and are always
in one vertical line instead of being longer and spreading out-
ward. The typical Mexican E. pectinatus is actually much closer
to E. dasyacanthus than is variety wenigeri. It is equally easy
to distinguish from the typical E. caespitosus, which also has
more outward-standing, finer spines, and often no centrals at
all. But some specimens of E. caespitosus have very nearly as
recurved radial spines and 1 or 2 short centrals in the middle
of the areole. It is then very hard to distinguish the two by the
plant body alone. But if one has the opportunity and patience
to observe the flowers of the two the distinction is obvious:
E. pectinatus presents a flower tube with short wool and short,
rigid spines, while E. caespitosus always has long wool and
long, flexible, hairlike spines on its flower. The white zone is
also always present in the flower of E. pectinatus, while the
flower of the other always lacks it, since its darker purple pet-
als deepen to a reddish or greenish center.

Echinocereus pectinatus var. rigidissimus (Eng.) Rimpl.

“Arizona Rainbow Hedgehog,” “Cabeza del Viejo”

DESCRIPTION
sTEMS: Thick columnar to 8 inches tail and 4 inches thick.
They may be single or rarely branched, with 18 to 23 nar-
row, tuberculate ribs.

AREOLES: Elongated, and from practically touching to % of
an inch apart.

SPINES: There are 15 to 23 radial spines which are pectinate
and recurved to lie fiat on the surface of the plant. They are
very heavy and rigid. The upper spines of each areole are
small and a translucent tan, amber, or gray. The laterals and
lower spines are to % of an inch long, tan or amber, amber
with red tips, or sometimes all red. The plant usually presents
a banded appearance due to successions of these spine colors.
There are no central spines.

FLOWERS: Identical to those of previous form except the outer
parts of the segments fuchsia and often having 13 stigma
lobes.

FRUITS: As those of the previous form.

RANGE. Extreme southwest New Mexico and south Arizona in-
to Sonora, Mexico.

REMARKS. This is now regarded as a variety of E. pectinatus. It
presents the same large, white-zoned flowers and the same
general appearance, being, however, distinguished from the
typical form of the species by its heavier spines and its larger
stem size. The spines are always all radials, and are the longest
and heaviest of this species. They interlock, and the plant body
is usually hidden under this thick, rigid armament lying flat
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upon it. This seems also to be the only one of this group to
present a variegation of the spine color on a single areole. Typi-
cally, the upper, smaller spines of each areole are lighter, while
the lower ones are more or less red. These characters make it
casily distinguishable from the other varieties of the species.

It will be noticed that the pattern of coloration of the spines
is almost the same as those of E. viridiflorus. Because of this I
have seen this cactus confused by beginners with large, robust,
short-spined specimens of E. viridiflorus var. cylindyicus of the
Big Bend in Texas. If closer observation does not clear up this
error, the big purplish flower is surely a surprise when it ap-
pears where the little greenish one was expected.

The flower of variety rigidissimus is identical with that of
the species. It seems, however, to be a more prolific bloomer
when cared for, and so is a great favorite of growers. Numer-
ous photographs of this plant in its glory with many of the
striking flowers open at once have been printed in various
books and magazines.

This cactus secems to be limited in its natural range to the
mountains of the southwest corner of New Mexico and south-
eastern Arizona, coming up out of Mexico in only that one
area. Coulter once stated that it was found in west Texas, but
this seems doubtful. It is a beautiful form, just managing to
enter the corner of our area.

Echinocereus pectinatus var. ctenoides (Eng.)

P

STEMS: Single or sometimes clustering to half a dozen stems,
cach heavily cylindrical and to 6 inches tall by 3 inches in
diameter, having 15 or 16 ribs greatly interrupted by tuber-
cles.

AREOLES: As the specics.

SPINES: As the species except that the radial number is only
14 to 22 and the centrals always number 2 to 4. The spines
are white with very light brown tips. The plants are never
purplish or banded with color.

DEScRIPTION

FLOWERS: A large and showy orange-yellow, 2% to 4 inches
long and wide. The petals are almost linear to narrowly
spatulate, the ends erose. The upper part of cach petal has a
bright orange midline. The lower one third of each petal is
green, and the center bright green. The style is greenish white,
and there are 13 dark green stigmas. The outer ovary surface
has a little short white wool and 14 to 16 short, rigid spines,
which are white with dark brown tips, per areole.

FRUITS: % to 1% inches in diameter, spherical or egg-shaped.
They are green, turning to greenish-brown when ripe, and
covered with short wool and rigid spines which, however,
become deciduous when the fruit ripens.
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RANGE. Given originally as from Eagle Pass to the Pecos in
Texas and south to near Santa Rosa, Coahuila, Mexico. It is
said to exist westward in Mexico into Chihuahua. Apparently
it is now extinct in Texas.

REMARKS. It is a real indication of the thoroughness of the early
collectors and of Engelmann’s studies that this plant was col-
lected and described over one hundred years ago. I am per-
suaded that none of the more recent students of cacti since
Coulter have seen it at all, but this has not kept them from
writing about it, and so the confusion is extensive, as can be ex-
pected.

Engelmann described the cactus in detail and pictured it well,
including the flower. He had specimens from Bigelow, collected
at Eagle Pass and near Santa Rosa, Coahuila, and those of
Wright, collected by the lower Pecos River, which is not far
from Eagle Pass. He stated that the plant “looked distinct
enough from C. dasyacanthus] and then he stated that “the
flowerless plant so closely resembles C. pectinatus that it can
hardly be distinguished from it except by the fewer ribs.”

In spite of this, later students have, probably because of its
yellow flowers, tried to link this with E. dasyacanthus, and in
their enthusiasm they have published some pictures of several
different forms under this name. Backeberg finally grew bold
enough to come out and call the cactus E. dasyacanthus var.
ctenoides.

In making this study, we recognized that this plant was one
of the least known of all in our area and needed clearing up
more than almost any other, so we carly made attempts to col-
lect and study it. For four years we made field trips regularly
to the Eagle Pass vicinity and the area of the lower Pecos River
looking for it. In this time I believe that I myself covered al-
most every undisturbed acreage along the Rio Grande from
below Eagle Pass to the Pecos looking for this cactus, and it is
not now to be found. We believe the form is now extinct on
the north side of the Rio Grande—if indeed Engelmann meant
to imply that it was on this side of the river in the first place.

Still wanting to find out what the plant really was, we then
extended our field trips into the adjacent part of Coahuila,
working down toward the Santa Rosa Mountains, which was
the other location where Engelmann reported the plant as grow-
ing. We found nothing for many miles below Eagle Pass, but in
the rugged mountains northwest of Santa Rosa (now called
Ciudad Muzquiz) we suddenly found stands of small, white
Echinocerei almost exactly like E. pectinatus, except for their
whiter spines. We noted that they were much more inclined to
cluster than any E. pectinatus we had seen, and then, noting the
regularly 15 or 16 ribs and 2 to 4 centrals, we began to hope
that we had found ctenoides. When the plants bloomed, they
presented large, light-orange flowers, and we had our con-
firmation.

It is obvious, as it should have been from Engelmann’s de-
scription and his illustrations, that this is a form of E. pectina-
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tus. It bears no characters half so close to E. dasyacanthus, ex-
cept the flower color, and we now know that that species has
flowers ranging from yellow to magenta. With this we have the
parallel situation of E. pectinatus with flowers from orange-
yellow to fuchsia.

The question of whether this cactus should even remain listed
as a separate variety will doubtless now become the order of
business. We do not separate the yellow, pink, and magenta-
flowered strains of E. dasyacanthus this way. But it scems that
this plant has other consistently maintained characters setting
it off from its species: such as its greater clustering tendency,
its smaller size, its fewer ribs, and so forth.

We apparently are faced here with the first cactus form ren-
dered extinct from our area of the United States in the past
hundred years. Very much of the land around Eagle Pass is
farmed and the majority of the range areas which look undis-
turbed have actually been cleared in one way or another in the
past, so this is not really surprising. But may we take warning
from this and cherish our other cacti found in limited areas
more actively?

Echinocereus dasyacanthus Eng.
“Texas Rainbow Cactus,” “Golden Rainbow Hedgehog,
“Yellow-Flowered Pitaya”

DESCRIPTION PLATE

STEMS: Oval at first, soon becoming cylindrical. They grow
to a maximum of 14 inches tall and 4 inches thick. These stems
often remain single, but old plants quite often branch to
form several heads. They have 12 to 21 narrow, tuberculate
ribs.

AREOLES: Round and with tan wool at the growing tip of an
active stem, becoming oval or elliptical and bare when older.
They are % to % of an inch apart.

SPINES: There are 15 to 25 radial spines per arcole, all spread-
ing outward at various angles from the surface of the plant
and interlocking with those of adjacent areoles, so that the
plant surface is heavily covered by them. They are rigid and
of medium thickness, the upper ones very short and the lat-
erals to % or even % of an inch long. There are also 2 to 5
robust centrals usually % to % inch long, but occasionally
% or even 1 inch long. These centrals stand spreading in all
directions from the center of the areole, and are not lined up
in a vertical row. All spines are white, yellowish, or tan,
with their tips reddish or rust-brown. The variations in color
shades arc often found in zones up and down an individual
plant, giving the typical specimen distinct bands of color,
although some specimens are of one unvarying color and so
are not banded at all.

FLOWERS: Very large and showy. 3 to 5% inches long and
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wide, in colors they range from yellow through pink to violet
and magenta. The very long petals are spatulate, with the
ends ragged and variously notched or pointed. Their bases
are green. The style is long and white. There are 12 to 22
large, deep green stigma lobes. The long flower tube has some
short wool and 7 to 18 rigid spines to % inch long and pure
white to white with reddish tips upon each areole.

FRUITS: Spherical, 1 to 2 inches in diameter. They are covered
with spines until ripe, when these become deciduous and the
fruit becomes red-brown or purplish.

RANGE. Southeastern New Mexico through southwestern Texas
and the Big Bend. On the east it extends to near Sanderson and
Fort Stockton, and into the Guadalupe Mountains of Texas. It
follows these mountains a short distance north into New Mex-
ico. It is common in the Big Bend and around El Paso, Texas.
It has been said to extend west all the way into Arizona, but I
cannot verify this.

REMARKS. E. dasyacanthus is the largest member of this group,
the most robust in every feature. It likes to stand unprotected
by the shade of any other plant on the thin soil of rocky slopes,
where its thick spine cover gives it protection from the severe
elements as well as from all enemies. A colony of fine old plants
on a Big Bend hillside, many of them to at least a foot tall and
varying from almost white to reddish or rusty brown, often
banded with these colors, is a proud and handsome sight. They
bloom with huge flowers, often opening well down on the sides
of the plants. These flowers come in all shades from pale yellow
to reddish, pink, and even deep magenta.

It scems obvious that no varieties can be set up within this
species on the basis of flower color. Other variations found
within the limits of this species, such as banding or lack of
banding with color, do not seem any more significant. Miss
Clover sct up the name E. steereae for the whitish, nonbanded,
violet-flowered population found in the Chisos Mountains of
the Big Bend, but this does not secem warranted. Rumpler tried
to make this E. pectinatus var. steereae, but the radials are not
pectinate, nor are the arcoles elongated. If made a variety, it
would have to be E. dasyacantha var. steereae, as Backeberg
lists it, but even this does not seem supportable since we would
have only the flower color to distinguish it.

Whether or not the limits of this species have been drawn
widely enough is another question. Coulter found a cactus some-
where in southeastern New Mexico which he called E. dasy-
acanthus var. neo-mexicanus (note that this is not the same as
Wooton’s E. neo-mexicanus). Coulter described his plant as hav-
ing areoles % to %s of an inch apart, with stouter, “spreading
radials and 4 stout centrals and larger seeds.” He apparently
did not see the flowers of this plant.

No one has since been sure what this cactus of Coulter’s
really was, and the name should probably be eliminated, since
it scems impossible to know. Most have found it irresistible to
speculate, however, and I would add my own theory. Coulter
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did not know that E. dasyacanthus could have any flower color
except yellow. He even used this flower color to key this plant
from its relatives. So he automatically set both the species and
his variety of it off from all of its red or purple-flowered
relatives and apparently never thought to compare characters
between the two groups he had set up, yellow-flowered and
purple-flowered. Since we now know that this division will
not stand, when we disregard flower color, we find that the
characters of his E. dasyacanthus var. neo-mexicanus and those
of the red-flowered E. roetteri are practically identical. Re-
membering that they are similar enough so that Engelmann had
first called E. roetteri by the name of E. dasyacanthus var.
minor, and that Coulter did not know the flower color of his
variety, I find it likely that his variety neo-mexicanus was
nothing but E. roetteri. Beyond this sort of speculation we can-
not go.

Benson decided to combine E. dasyacanthus with E. pectina-
tus as a variety of that other species, and since by the rules of
nomenclature, one must use an earlier variety name for such a
combination if one exists, he calls our cactus E. pectinatus var.
neo-mexicanus in place of E. dasyacanthus. Even in doing this,
he commented that this was unfortunate, and so it surely is, as
it would leave us for our most well-known rainbow cactus only
an obscure name which refers to no one knows what for sure.
It seems that the species is distinct enough from E. pectinatus
anyway, and the combination need not be made in the first
place.

Echinocereus dasyacanthus var. dasyacanthus (Eng.)

DESCRIPTION
STEMS: As the species.
AREOLES: As the species, except always round.
SPINES: As the species, except that the centrals are not seen
less than % of an inch long.
FLOWERS: As the species.
FRUITS: As the species.

RANGE. Southeastern New Mexico and southwestern Texas east
to the Guadalupe and Davis mountains and to near Sanderson,
Texas. From these areas it ranges into Mexico. It is also said to
range west into Arizona, but I have been unable to confirm

this definitely.

REMARKS. This is the common, typical form of the species which
is so widely appreciated by almost everyone who looks at cacti
at all. It is a dominant part of almost every collection from
western Texas or southern New Mexico. However, most speci-
mens grown in gardens come from along the highways instead
of from farther south in the nearly inaccessible mountains along
the Rio Grande, and so most people sce only yellow-flowered
individuals.
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There is actually a gradient of flower color in the wild popu-
lation. Nearly all plants growing in New Mexico and around
El Paso bloom yellow or orange-yellow. In the Big Bend of
Texas pink is more common; and in the lower and eastern part
of the Big Bend red and purplish are almost the rule. The full
range of colors is found south and west of Sanderson, with
some populations there being almost entirely magenta. I saw a
beautiful collection of over one hundred local specimens in a
rock garden in Sanderson in which all the range of colors were
blooming together, but with yellow the most rare. Each speci-
men I have seen has presented only one color of flower, but
Marshall reported seeing a specimen bloom with yellow and
purple flowers simultancously.

Echinocereus dasyacanthus var. hildmanii Arendt

STEMS: Ovate to tapering cylindrical, single at first but soon
clustering to at least 6 or 8 stems, each of these to 10 inches
tall and 3 inches in diameter. The flesh is dark green, and
the stems have 12 to 16 very tuberculate, narrow ribs.

DESCRIPTION

AREOLES: Round to oval, woolly when young, then bare.
They are % to % of an inch apart.

SPINES: 15 or 16 radials to % of an inch long, white or gray
at the bases with maroon or brownish tips. There are 3 to 5
centrals % to % of an inch long, from the same color as the
radials to completely maroon or dark red-brown. The spines
do not band the plant with color.

FLOWERS: 4 inches tall, 3% inches across, deep orange-yellow,
with 15 to 19 stigmas. Otherwise they are as the species.
FRUITS: Not observed.

RANGE. The Davis and Apache mountains of west Texas to near
Pecos, Texas.

REMARKS. This form is very close to E. dasyacanthus, yet is suf-
ficiently distinct from it to be set apart from it even by ama-
teurs who don’t have any name for it. It is never a rainbow,
having no banding of colors. The fewer spines do not cover
its body so entirely, so the dark green flesh is always visible.
Although the individual stems are smaller, the cactus is defi-
nitely a clustering one. I have actually yet to see an unbranched
specimen, and the largest I have seen had 8 stems loosely clumped
in a cluster well over a foot in diameter. This sort of growth
is never seen in the typical E. dasyacanthus. Yet the flowers of
the two are almost indistinguishable, and the other character dif-
ferences between them are so minor that it seems no more than
a variety.

Since Arendt described it in 1892, it has, probably, not been
seen by any student until now. Schumann did not mention it,
and Britton and Rose seem to have confused it with E. fendleri
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var. bonkerae, in which Backeberg followed them. It should be
noted that their description when discussing the plant is of spec-
imens collected in the Santa Catalina Mountains of Arizona,
and so not of this plant. Arendt described it definitely as a
Texas cactus. It is a rare form, and limited to the Davis and
Apache mountains and the hills northeast of them to near the
Pecos River.

Echinocereus roetteri (Eng.) Rumpl.

DESCRIPTION PLATE 10

STEMS: Single, at first rather egg-shaped, but becoming cylin-
drical, up to 6 inches tall and about 3 inches in diameter. The
surface is bluish or grayish-green, and there are 10 to 13 ribs
which are composed of definite tubercles.

AREOLES: Oval or sometimes round, with some tan wool when
young, but naked when old. These areoles are % to % inch
apart.

SPINES: There are 8 to 15 radial spines, the variation due to
the plants frequent addition of very tiny bristle-like radials
at the top of the arcoles. These upper radials are only % to
%6 of an inch long. The lateral radials are of medium thick-
ness, straight, and up to % inch long. The lowermost radial
is a little shorter and weaker than the laterals. There are also
2 to 5 centrals which are stout and straight, % to % inch
long, and spreading in all directions. All the spines are opaque
and ashy brown or almost maroon, with the tips blackish,
and their bases are bulbous.

FLOWERS: Brilliant purplish in color, but only 2 to 3 inches
long and not opening widely.

FRUITS: Almost round to clongated egg-shaped, and small,
being only % to % of an inch long.

RANGE. Originally given by Engelmann as from El Paso, Texas,
south in the sand hills, and said by Coulter to range from there
west into Arizona and south into Chihuahua. But the only rec-
ords in recent times have been from southeastern New Mexico.

REMARKS. This is a very obscure and difficult cactus. It has been
surrounded by confusion from the beginning. Engelmann first
described it as E. dasyacanthus var. minor, but later withdrew
that connection and called it Cereus roesteri. Coulter probably
studied it more thoroughly than anyone else, having at hand
plants from Texas, Arizona, and Chihuahua. Britton and Rose
seem to have been misled by Engelmann’s first linking of the
plant with E. dasyacanthus. Their specimen collected at El Paso
is a tiny thing only 1% inches tall, which seems to have no cen-
trals at all, and appears to be a seedling of E. dasyacanthus.
Their specimen from Arizona has 1 or 2 very short centrals,
apparently in a row, and appears to be one of the E. pectinatus
group. At any rate, since I have seen living plants of E. roezteri,
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their preserved specimens do not seem to me to be this plant.
This may explain why their description of the cactus is erro-
neous in several respects. More recently Backeberg has realized
the close relationship of this cactus with E. loydii, and com-
bines these two, calling that other cactus E. roetteri var. lloydii.

It does scem obvious that these latter two are closely related.
How closely is not clear. However, on the basis of the very few
specimens of this rare cactus I have seen, I feel it is too soon to
combine them. E. roetteri seems to be a much smaller, noncluster-
ing form with other vegetative characters strikingly similar to
the more robust E. loydii. But the flowers and fruits of E.
roetteri are very much smaller than those of the other, and its
flowers show none of the firm, lasting characters of the claret-
cup group, which those of E. /loydii display.

E. roetteri is today an extremely rare cactus. The few known
specimens recently collected all have come from southern New
Mexico. It is surprising that with the large amount of recent
study of Arizona cacti this one has not been reported there since
Coulter. It is not so surprising that it is not seen around El
Paso, which is its type locality, since the real estate, farming,
and military developments there have already greatly reduced
several much more common species of the area. For this reason
it appears that it cannot be found in Texas today, surviving only
farther west, in less disturbed areas.

Echinocereus lloydii B. & R.

DESCRIPTION

STEMS: Simple at first, but clustering and branching slowly
to form clumps of up to about six stems when old, the single
stems attaining a large size before clustering. Mature stems
grow to 12 inches high and as much as 4% inches thick, and
are cylindrical and bright green to gray-green in color. The
ribs are 11 to 13 in number, broad, interrupted, and extremely
tuberculate, being formed of broad thickenings at the areoles.
There are deep furrows running down the sides of the ribs be-
tween these broad bases of the tubercles. The vertical furrows
between adjacent ribs on the older parts of the stem are the
deepest I have seen on any Echinocereus, being up to at least
% of an inch deep.

AREOLES: Medium to large, oval to circular, with much white
wool when young, but becoming practically bare with age.
They are ¥ to % of an inch apart.

SPINES: When mature all ashy-gray to reddish-gray, but when
young and growing they are a brilliant purplish-red, this color
often remaining for many years on the tips of the spines. All
spines are of medium stoutness, round, and straight from
bulbous bases. There are 14 to 17 radial spines, the lower
and lateral ones being % to occasionally 7% of an inch long.
The upper radials are very much more slender, and much
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shorter-down to % of an inch long. There are 4 to 8 cen-
tral spines identical to the larger radials standing perpen-
dicular to the stem and spreading slightly from the crowded
center of the areole.

FLOWERS: Large and very beautiful, usually being 3 inches
long and 2 to 3% inches in diameter. There is much variation
in their color. They are most commonly scarlet, but I have
specimens with petals coral-pink instead. The outer petals are
greenish in the midline with entire edges and pointed tips.
The inner petals are long, spatulate, with entire edges al-
though these are sometimes somewhat notched at the tips.
There are 9 to 14 green stigma lobes. The filaments are pink-
ish, the anthers extremely small and pinkish or rose in color.
The ovary tube bears some white wool and clusters of 7 to 12
firm, reddish spines which are almost equivalent in arrange-
ment to those on the stem areoles, except that they are more
slender.

FRUITS: Egg-shaped and 1% to 2 inches long. They are dense-
ly covered with spines; when the fruit is ripe, these spines
loosen fairly easily, but do not scem to fall unless brushed
off. The ripe fruit is greenish-orange in color and fleshy.

RANGE. Known only from the type locality, Tuna Springs,
Texas, which is about 20 miles east of Fort Stockton in Pecos

County.

REMARKS. This cactus was named by Britton and Rose in 1922
from plants collected by Mr. E E. Lloyd, in his honor. Mr.
Lloyd collected many cacti in the area around Tuna Springs,
and there was no other label of location on his plants but that.
Tuna Springs has not existed as a town and is not on most
Texas maps, so during all these years it has been impossible for
interested people to go and find this cactus. The long period
of time in which the plant has been lost has not been com-
pletely unfortunate, because this has meant that no one has
collected it. Consequently it has grown undisturbed and rather
commonly in its small area, when most of our rare species
whose locales have been known are nearing extinction. But re-
cently the fact that Tuna Springs was once a stagecoach stop
a short way east of Fort Stockton has become known, and deal-
ers have been rapidly bringing out the plants. Its continued
survival under these conditions is doubtful.

This is a heavy-stemmed, clustering Echinocereus possessing
an interesting set of characteristics, which make it unique. In
areoles, spines, and stem shape it is very close to the scarlet-
flowered E. triglochidiatus-E. polyacanthus-E. coccineus group,
and its flowers show certain similarities to these (such as in
the pink anthers). Yet there are definite differences from these
and the flowers are more purplish and less waxy or long-
lasting than those of the claret cups, making it appear rather
intermediate between those and the purple-flowered groups.
The theorists will surely play with this one, but in the mean-
time, it is a rare and beautiful Texas cactus recently redis-
covered.
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Echinocereus triglochidiatus Eng.
“Claret-Cup Cactus,” “Strawberry Cactus, “King’s Cup

Cactus”

DESCRIPTION ,
STEMS: Globular to cylindrical in shape with 5 to 9 broad,
rounded ribs having wide, shallow grooves between them.
These stems may be from 3 to 18 inches in maximum length
by 2% to 4% inches thick. The surface of the stems is very
soft, often markedly wrinkled, and from dark to pale green
in color. These stems cluster in different numbers in different
varieties, usually producing fewer than a dozen heads, but in
one form an old plant occasionally becomes a large mat of
up to around 50 heads. In all cases, however, the stems are
loosely and irregularly clustered, a plant being made up of
various-sized stems, standing or partly reclining in an ir-
regular clump.

AREOLES: Circular, varying greatly in size within the species
from no more than % of an inch to sometimes over % of an
inch in diameter. They also vary in distance from one
another. The areoles always have much white wool when
young, but usually become bare in age.

SPINES: Yellowish or red when growing, becoming opaque,
ashy-gray to almost black when old. They vary within
the species in number, size, and shape, the range being as
follows: radials from 2 to 9 in number and centrals 0 or 1,
all these variously from % to 2% inches long, from rather
slender to very thick, rounded to greatly flattened, angular,
or channeled, as well as cither straight or curved.

FLOWERS: 2 to 2% inches long and 1 to 1% inches in dia-
meter, rigid, waxy, and remarkable among the cacti for their
persistence, often staying open for several days and nights.
The stiff, blunt petals are scarlet-red or orange-red from nar-
row green or whitish bases. The stamens are as long as or
slightly longer than the petals, with filaments greenish be-
low, becoming fuchsia above. The anthers are very tiny and
fuchsia. They are about the same length as the style, so that
they sometimes partly enclose the stigma, which has 5 to 11
green lobes. The ovary surface has small areoles upon it, each
with a fleshy scale-like segment, a little white wool, and 2
to 6 slender, white, or white-tipped brown spines.

FRUITS: Varying within the species. They are round or oval
and from % to % inches in largest measurement, somewhat
tuberculate to practically smooth, with some spines which
usually become deciduous with ripening. In color they are
from green to green with a pinkish cast or else bright red
when ripe.

RANGE. Taken as a species, this plant ranges over a very wide

arca from near Kerrville in central Texas, west through all of

the Texas Big Bend to near El Paso, then north through central

New Mexico into Colorado and northwestern Arizona.

REMARKS. There has probably been more confusion about E.
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triglochidiatus than about any other Echinocereus. It is mostly
due, I believe, to the fact that this name is the oldest among
the red-flowered Echinocerei. Because of this the descriptions
given under the name have been broadened from time to time
to include every new form which has been put with it in com-
bination. This process has gone on until the extreme is reached
by L. Benson’s description in the Cacti of Arizona, where he
describes E. triglochidiatus as having stems from 8 to 24 inches
high and spines from as few as 3 to as many as 16 per arcole.
This sort of description is obviously drawn up to include every-
thing in the red-flowered Echinocereus group. It really has
little to do with the E. triglochidiatus as it was described by
Engelmann. Since we have all degrees between these two ex-
tremes in the literature, it is not hard to see why the confusion
is so great. There will never be anything but confusion here
until we see how this problem came about.

There exists a whole series of Echinocerei all of which have
flowers similar in that their firm, long-lasting petals are scar-
let-red with no blue pigments in them and their stamens light
magenta. They are often called the “claret cups” because of this
remarkable flower coloration. The shape of the flower and its
parts is essentially the same in all of these forms, with the only
difference between their flowers being minor variations in the
proportions of some of the floral parts.

In size, manner of growth, and details of stem and spines,
however, these forms show casily as much variation as is found
between many other recognized cactus species, and far more
than between some. To give a general description broad enough
to encompass all of them is almost to repeat the broad charac-
teristics of the entire clustering, sparsely ribbed group of Echi-
nocerei.

This problem has caused disagreement as to how to treat these
forms from the very start. On the one hand, there have been
authorities who have described them all as separate species
because of their diversity of stem and spine characters; on the
other hand some have placed most of them together as varieties
within large species groupings because of their flower similari-
ties. A few have even proposed uniting them all into one large,
variable species complex. Almost every authority has his own
system at least slightly different from every other, often with
different names for the same plants—and sometimes the same
author has changed his system from publication to publication.

All of this makes E. triglochidiatus one of the most difficult
groups of cacti to understand. Synonymous names are often
taken to mean different plants, and on the other hand, doubtful
combinations have been made where some definite characters
or other have been overlooked. This has led to the reporting of
some of these forms from areas, and even from states, where
they do not really occur. On the basis of this sort of thing,
several of them have been almost lost sight of altogether. It has
even been maintained by some that they cannot really be dis-
tinguished at all, but intergrade entirely.

After much observation of the plants in their habitats and
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after study of available herbarium materials and the literature
on them, I have concluded that, once erroneous and incomplete
descriptions and doubtful records based on these are eliminated,
most of the major forms long ago described in this group do
exist within definite ranges and can be distinguished by con-
stant characters.

What are they then? Most of them are too widespread to be
clones. Several of them are found in identical or very similar
environments in overlapping ranges, and I have seen them pre-
serve their distinctive characters perfectly in the uniform en-
vironments of gardens and greenhouses. Therefore, they do not
scem to qualify as ecotypes or environmental modifications of
a single taxon. This leaves their differences as rather clearly
genetic, and the crucial questions here would be: What are
their genetic relationships? Are they close enough genetically to
be varieties or distinct enough, after all, to be species? But these
are the questions no one can yet answer, because of a twofold
lack. First, there is no standard degree of genetic relationship,
at least in cacti, one side of which is a variety and the other
side of which is a species. The thing has just not been worked
out to this degree as yet. And, more important, we know noth-
ing so far concerning the genetic relationships of the Echino-
cerei. There has been absolutely no biosystematic rescarch re-
ported upon them; not even chromosome numbers are known
for these forms. So at the present time no one can say cate-
gorically from any research data that these are cither species
or varicties. Any decision is a purely arbitrary, philosophical
one.

So we continue to get different treatments of these forms de-
termined entirely by each author’s concept of species. This ac-
counts for the highly confusing spectacle we have today of two
leading authorities on cacti so completely at odds that while
Benson regards the claret cups all as variceties of one vastly en-
larged species, Backeberg treats them just as confidently as
separate small species. It is still no more than a philosophical
argument.

Faced with the necessity of taking a stand on this question,
I am following a middle course. It seems clear that some of
these forms are too close to be totally separate species. I am,
therefore, following Benson in listing as varieties under the
species name, E. triglochidiatus, all those forms which are close
enough to the typical form that their inclusion does not cause
the original species description to be altered basically. But I
agree with Backeberg that the lumping of everything with the
one characteristic of a firm, long-lasting flower into one species
is unnecessary, and so I am leaving separate from that species
all of those forms whose vegetative characters are so far re-
moved from the original, typical form that their inclusion would
cause the species to become something basically different from
the original. This decision, like any made at this time about this
group, is arbitrary, and we look forward to the day when some-
one will be able to give us experimental evidence to decide these
questions.
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From this position, then, we move on to discover and under-
stand the varicties of this fine species.

Echinocereus triglochidiatus var. triglochidiatus (Eng.)

sTEMS: Clustering or branching only slowly to form small
clumps often of no more than two or three stems, with an
apparent maximum of a dozen or so stems per plant. The
stems are of unequal lengths and loosely clustered, each one
cylindrical, dark green, and usually somewhat wrinkled, the
largest being up to about 8 inches high and about 3 inches in
diameter. There are usually 7 ribs, but occasionally there may
be 6 or 8, and they are broad, with slight swellings at the

areoles and with very shallow grooves between them.

DESCRIPTION

AREOLES: Circular, but not large for the group, with white
wool persisting on them, % to 1% inches apart, these being
the more widely spaced areoles found in this group.

SPINES: Ashy-gray to almost black, from % to 2% inches
long. They are very stout, most of them being about % of an
inch in diameter for most of their lengths. They have very
much enlarged bases and are very flattened or angled, with
distinct ridges or grooves running the length of the spines, the
top surfaces of them even being concave in most cases. Some
of the spines are straight, but some of them at least are curved,
in every specimen I have seen. There are 2 to 6 spines to an
areole, all of them radials, but a fair share of the areoles on
any plant usually have the 3 spines from which comes the
name of the plant.

FLOWERS: As the species, except to 1% inches long; the petals
broadest at the tips and very blunt.

FRUITS: Oval or egg-shaped, 1 to 1% inches long and % to
1 inch in diameter. They are tuberculate. Fruits I have watch-
ed remained green until about January, when they rotted
without coloring. The areoles were on the upper ends of long,
broad tubercles about % of an inch wide at the top and %
inch wide at their bases. Each arcole possessed a pinkish,
fleshy scale and 2 to 5 stout, persistent spines which showed
under magnification the same angled, channeled, and twisted
character as the plant’s major spines. Britton and Rose, as
well as Boissevain, have described the fruits as red, with
deciduous spines, but it is worth remembering that these au-
thors had already combined this with other forms known to
have red fruits, so their descriptions may be of those other
forms. There is no description of the fruits of this form by
earlier authorities before the confusion of combinations had
begun to enter the picture.

RANGE. Northern New Mexico from near the upper Pecos River
west to just beyond the Arizona boundary and north into Col-
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orado. Its southern limit seems to be near Albuquerque, New
Mexico.

REMARKS. In the process of combination which has been prac-
ticed the form originally described by Engelmann as E. #riglo-
chidiatus—with its stems only up to 8 inches high and its spines
very long, very heavy, greatly angled, and all radials—has al-
most been lost sight of, as witnessed by the fact that its range
is often given today as being from Arizona throughout New
Mexico and trans-Pecos Texas. When the form originally cir-
cumscribed by Engelmann is considered, however, I find it to
be the form described above, and this specific cactus has a def-
inite range much less wide than is often ascribed to it, due to
the inclusion of other forms under the too-broad descriptions.
When this is once understood, the confusion vanishes.

The casternmost report of this plant is still Engelmann’s report
of it on the Gallinas River just east of the upper Pecos, which
would be near Las Vegas or Anton Chico, New Mexico, and the
westernmost report of it from Fort Defiance, just within upper
Arizona. It seems most common about the mountain slopes from
Albuquerque to the Gallup area of New Mexico and north
from there into south-central Colorado. Coulter cites a supposed
collection of it in Texas by Wislizenus in 1846, and on the
strength of that places its range as extending that far into Texas,
but it is significant that Engelmann in 1856, having worked
over Wislizenus material, did not mention any collections of it
in Texas. This one Texas report may have led later students to
mistake for it variety octacanthus, which does grow widely in
Texas, and may be the reason for the survival of the idea that
it grows in Texas. In much collecting throughout far west Texas
and in lower New Mexico, I have never seen it growing there,
nor found anyone who had, in spite of the fact that thousands
of plants have been shipped out of Texas erroncously called by
this name.

The plant is a handsome cactus, one of New Mexico’s finest.
It is very hardy, and its dark green looks its best half buried
in a snowbank. It is, of course, most beautiful in the spring
when it has its fiery red flowers. Their character, shared with
the other red-flowered Echinocerei but unique among other
cacti, of staying open for several days and nights at a time,
makes the plant a favorite of all.

Echinocereus triglochidiatus var. gonacanthus (Eng.) B. & R.
“Claret-Cup Cactus,” “King’s Cup Cactus”

DESCRIPTION PLATE 12

STEMS: Cylindrical, clustering very slowly and sparingly,
usually only 2 or 3 stems to a plant and the most I have seen
in one cluster being 6. Each stem has 7 to 9 ribs which are
somewhat rounded, with shallow grooves between them and
with distinct, rounded swellings of the ribs at the areoles.
There are two separate populations of this form identical ex-
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cept for size. In the widespread northwestern population the
stems are only 3 to 6 inches high and to about 2% inches
thick, but there is a localized population restricted to the
vicinity of the White Sands National Monument, where the
stems grow to a maximum of at least 18 inches tall by 4%
inches thick.

AREOLES: These are very large for the group, % to % of an
inch in diameter, with a great deal of wool when young, but
losing much of it with age. They are about % to % of an
inch apart.

SPINES: The spines of this cactus are most striking. They are as
heavy as or heavier than those of variety triglochidiatus, and
there are more of them. At least some of them are always
curved, bent, and twisted, and they are conspicuously angled,
ridged, and furrowed—the largest ones often having 6 or 7
flattened surfaces and deep grooves. They are yellowish,
mottled or tipped with black, when young, and then gray to
almost black when old. There is commonly one very heavy
central spine which usually has 6 or 7 angles, and is curved
and twisted, 1 to 2% inches long, and around % of an inch
thick. There are 6 to 8 radial spines, the lower 7 radiating
fairly evenly and being the shortest of the spines. The upper
radial is usually about equal to the central spine and may be
even longer. It is often mistaken for a second central because
of its size.

FLOWERS: As the species, except that they are larger, being
about 2% inches long, with the petals widening more gradu-
ally from their narrow bases and their tips not as broad as
those of the plants relatives. The ovary surface has slender
white bristles at least % inch long upon it.

FRUITS: Unreported by anyone except Earle, who describes
them as spiny, globose, and green with a pink blush.

RANGE. This cactus is always rare, and is found in a compara-
tively small areca around Zuni and Gallup, New Mexico, ex-
tending from there to just within Arizona and into the south-
western corner of Colorado around Cortez and Dolores. There
is also a separate population of the variety in southern New
Mexico, where it grows in the White Sands region between the
San Andres and Sacramento mountains.

REMARKS. This is a very beautiful cactus, yet one rarely seen.
Its spines are very remarkable and set it off from any of its
relatives. They are heavy enough to be worthy of some massive
barrel cactus. It is closest to variety triglochidiatus, but the
spines are always much more numerous and much more ridged,
grooved, and flattened.

Since its discovery, the study of this cactus has gone through
a history of confusion. It was named by Engelmann; and, at
first, Coulter followed in keeping it distinct. But later Coulter
and Nelson broadened their description of it to include charac-
ters of variety #riglochidiatus, and they were followed in this
by others. Plants with fewer ribs and spines were then called by
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this name, and of course when plants which were really variety
triglochidiatus were called E. gonacanthus, the supposed range
of variety gonacanthus was enlarged. Britton and Rose then
took the step which logically followed from the blurring of
distinctions between the two plants and placed E. gonacanthus
for the first time as a variety of the other. Different combina-
tions were also made. Boissevain and Davidson, in their Colo-
rado Cacti, picture and describe a cactus collected near Corte,
Colorado, which appears to be this form, but which they call
E. coccineus var. octacanthus. This confuses the cactus with that
very different cactus from a far-off part of Texas. But even
today the idea persists that E. gonacanthus occurs in Texas.

This seems to be a perfect example of what happens when
details of stem and spine structure are regarded as insignificant,
for this is a constant form occurring in a definite, small range,
which any person interested in cacti would want to be able to
identify and refer to specifically. Yet, because of the confu-
sion, I have found typical specimens of it, collected near its type
locality, in herbaria under four different names. It is probably
best considered as only a variety of the larger species, but un-
less it is kept distinct no order will be possible in this group.

Throughout its range in northwest New Mexico and Colorado
variety gonacanthus grows as a small plant with stems only to
about six inches tall, precocious only in its spination. But there
is a strange quirk in its range and its response to a different
environment.

A cactus was collected long ago by Wooton at the White
Sands area of southern New Mexico, which had 7 radial spines
and one much-flattened central, and which he, therefore, called
E. gonacanthus. 1 have seen this specimen, and in its preserved
state it certainly could pass for our plant. However, its occur-
rence so far from the ordinary range of the variety seems
strange and might make us doubt that it is our plant. Our
doubts are increased when we find that the White Sands cactus
grows to a majestic 18 inches tall by 4% inches in thickness,
making it probably the largest Echinocereus in our Southwest.

I went into the study of this White Sands cactus with these
doubts. I studied the cacti growing in their natural habitat.
They have been fairly common and are still to be found here
and there within the White Sands National Monument, but
they have for the most part been eliminated in the rest of their
territory, which lies mostly within the military’s missile range,
from wide areas of which the vegetation seems to have been
systematically eliminated.

After observing numerous specimens of the cactus I was forced
to conclude that they are identical to the much smaller va-
riety gonacanthus in every respect but stem size and I won-
dered how one could explain the great difference in size alone.
Fortunately this question was answered when cactophile friends
in both Albuquerque and Colorado showed me what had
happened to specimens of the White Sands cacti which they had
brought out and planted in their gardens. In each case, during
one year in their gardens, stems 12 inches or more tall when
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collected had shrunk to half that size or sometimes even smaller,
and then had proceeded with the slow, limited growth and
branching seen in the northern wild population.

Obviously, we have at the White Sands a local population of
variety gonacanthus isolated some way in a very unusual hab-
itat which enables it to grow to sizes it cannot match or even
maintain anywhere else. This makes it probably the most re-
markable example of environmental effect upon growth of any
cactus within our area. Except for this, the variety is a smaller,
heavy-spined cactus, a rare and beautiful resident of the north-
west corner of our area, where it grows in small clumps under

the cedar trees on the higher, sandy hills.

Echinocereus triglochidiatus var. octacanthus (Muchlenpf.)
Marshall
“Strawberry Cactus,” “Claret-Cup Cactus”

DEScCRrRIPTION
STEMS: Branching or clustering to form clumps, of from 2 or
3 to sometimes as many as 50 stems in some old plants. The
stems are globular to cylindrical, bright green or pale, yellow-
green, and plump, with shiny surfaces. They are of varying
heights and somewhat loosely clustered within the clump.
There is a distinct but gradual increase in the maximum size
of the plants from one end of its range to the other, the sterns
hardly ever exceeding 5 inches in height in the northern part
of the range, but often standing 9 to 12 inches high in the
southern part, particularly in the eastern Big Bend and along
the Devil’s River. They are always comparatively thick, the
largest ones being 4% inches in diameter. They have 5 to 9
wide, shallow ribs with slight enlargements at the arcoles, but
with no—or only slight—cross-furrows between areoles.
AREOLES: Round, about %6 of an inch across, and % to 1%
inches apart. At first they have much short white wool on
them, but later they become bare and are entirely filled by
the swollen bases of the spines.

SPINES: All spines on this plant are slender or medium in
thickness, actually measuring from only %: to Ys of an
inch in diameter, always round and straight or nearly so,
and having very bulbous bases. When young they are yel-
lowish, often with distinct red streaks and shadings, especial-
ly toward the bases. When old they may remain yellowish
or darken to gray or almost black. The amount of darkening
seems to depend upon how much sun they get: I have col-
lected plants from sunny ledges which had almost black
spines, only to have the new spines remain yellowish or gray
when grown with some shade. There are 3 to 9 radials, very
nearly equal in size on any arcole, or with the upper ones
only slightly smaller. They are from % to 1% inches long.
There may be one central spine standing out at a right angle
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to the stem, % to 1% inches long, round and scarcely any
heavier than the radials, but many plants lack the central
entirely.

FLOWERS: As the species, except for the following limitations:
they are smaller, being only 1% to 2 inches tall, with the
petals short and blunt; the ovary tube has almost no wool, but
has clusters of 2 to 6 slender spines up to % inch long; the
stigma lobes are 5 to 8 in number and light green.

FRUITS: Round, smooth, red, edible berries about % to 1%
inches in diameter. They have a few spines which soon fall
off, leaving them naked by the time they are ripe.

RANGE. A band of territory about 100 miles wide from central
Texas west through the Big Bend, perhaps to near El Paso. Spe-
cifically, the northeastern limit of this strip is just east of the
Colorado River near Lampasas, Texas, the southeastern limit
about Kerrville, Texas. From there it is found quite commonly
westward past junction and Del Rio. The northern edge of the
range proceeds on south of Fort Stockton to the Davis Moun-
tains, while the southern limit, after dropping into Mexico at
Del Rio, takes in all of the Big Bend. The western limit of the
range is not so definitely known, due to confusion of the names
and incompleteness of the older records. The most western
strictly verifiable reports seem to be from Presidio County on
the south and near El Paso on the north.

REMARKS. This plant was first named Echinopsis octacanthus
in 1848 by Muchlenpfordt, from a plant collected by Dr. E
Roemer in Texas. In 1849 Engelmann described the same Texas
plant and named it Cereus roemeri. Muchlenpfordt had in the
meantime named an entirely different New Mexico plant Cereus
roemeri, and from here on one can anticipate confusion.

In 1896 Coulter wrote of a plant fitting this description,
calling it Cereus octacanthus, but stating that it occurred from
extreme southwestern Texas around El Paso northwestward
through New Mexico into Utah. It seems impossible now to
guess what plant he was referring to. But from this time on it
was assumed that Echinocereus octacanthus, as Britton and Rose
called it, occurred in New Mexico. Perhaps the reason lies in the
coincidence of both a Texas plant and a different New Mexico
plant having been given the same name, Cereus roemeri, and
in the superficial similarity between the Texas plant and a Colo-
rado and New Mexico cactus called E. coccineus. To add to the
confusion, Boissevain and Davidson, in their Colorado Cacti,
mistook for variety octacanthus both variety gonacanthus, a
primarily Colorado cactus which can have the same number of
ribs and spines but which is vastly different in most other de-
tails, and E. mojaviensis, another similar species which reaches
from the West into the corner of Colorado, and called their
amalgamation of these two E. coccineus var. octacanthus.

As a start in putting the confusion straight, I will say that I
have not seen a plant definitely known to be from either Colo-
rado or New Mexico having the combination of characters set
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out in the ecarly, carefully circumscribed descriptions and out-
lined above for this plant. I believe it to be entirely a Texas
cactus, except for an extension into northern Mexico.

A further confusion was building, however. In 1856 Engel-
mann created a name, E. paucispinus, for a Texas form with 5
to 7 ribs and 3 to 6 round, slender radials. This form he said
usually lacked a central, but might have an occasional round,
porrect one.

It was soon noticed that the rib and spine numbers of the
new E. paucispinus matched those of the New Mexico E. #7i-
glochidiatus, which also lacks centrals. Soon the differences be-
tween the two were overlooked, and the Texas plant was being
spoken of as E. triglochidiatus. However, when both plants are
seen together the difference between them is obvious. The color
and surface of the stems are very different. The spines of the so-
called E. pauncispinus are always round and not more than Ve
of an inch thick-truly insignificant on the broad ribs; while
those of E. triglochidiatus are always greatly flattened, ridged
or even grooved, and twice to four times as thick-casily the
most striking thing about that plant. On these characteristics
alone it is easy to separate them.

As I have found no real intermediate between these two
plants to confuse them, I have also found no specimens of either
of them growing in that wide expanse separating the New
Mexico E. triglochidiatus from the Texas E. paucispinus. There
is about 200 miles between their known ranges. However, this
difference in ranges means that few people have seen them to-
gether and realized the difference, with the result that in Texas
this plant is almost entirely known under the name of the
other. Britton and Rose are largely responsible for this con-
fusion, since they united the two, but even in doing so they
stated their opinion that E. paucispinus should perhaps be re-
stored for the Texas plants. And they did us the service of
picturing side by side a true E. triglochidiatus var. triglochid-
iatus and the Texas plant, even though their Texas specimen
appears to be a badly damaged variety octacanthus.

And here we may have a clue to unravel some more of the
confusion. In erecting the species E. paucispinus, the Texas form
with fewer ribs, fewer but round spines, and no central spine,
Engelmann appears to have merely set apart and given a name
to the lower end of variety octacanthus range of variations.
For a long time I have tried to keep the two separate, but it
just cannot be done. Too many times, on too many hills, the
whole range of characters from 5 to 9 ribs, 3 to 9 radials, and
1 or no central have been found growing happily together. The
flowers and fruits appear to be identical, and it seems that the
two must be combined entirely.

So we have, when we sce the whole picture, variety octa-
canthus, an entirely or at least primarily Texas cactus which
was once called E. roemeri and so was confused with the true
E. roemeri of New Mexico and Colorado. Then those of its in-
dividuals with fewer ribs and spines were called E. paucispinus
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and immediately confused with the very different New Mexico
form, variety triglochidiatus.

In the extreme northeastern part of its range, variety octa-
canthus is a small cactus with stems only 3 to 5 inches high, one
of the weakest growths of any in this group. However, in this
area it is adjusting to the wettest habitat any of the red-
flowered Echinocerei succeed in colonizing, and this may be the
price. But around Sabinal and Uvalde, Texas, one begins to
come across clumps of this cactus much more robust in size of
the stems. These specimens grow larger as one goes west through
Del Rio, Langtry, and Sanderson, until from Del Rio west to
south of Marathon and Alpine one occasionally finds majestic
clumps with massive stems to at least 12 inches tall. This ap-
pears to be the plant’s response to the more arid conditions of
this part of its range. If we are correct in our interpretation of
the immense effect of the White Sands area’s conditions on
variety gonacanthus, then we should not be surprised at a simi-
lar though less extreme and more gradual effect of the environ-
ment on this related cactus.

The spines in this western area are more uniformly dark gray,
which one would expect, due to the more general exposure to
the sun here. I was gratified to find that a specimen taken from
a canyon south of Alpine, where it was shaded most of the
day, had the same light, reddish-yellow spines as those growing
under the shade of the castern junipers, although it stood almost
10 inches high, completely overshadowing its eastern counter-
part in size.

Variety octacanthus is definitely more resistant to rot than
most others in this genus. I have seen plants of it growing and
healthy beside rotted plants of E. enneacanthus and E. caespi-
tosus, where their ranges all meet around Sabinal, Texas. For
this reason it would probably be a better cactus for use in
eastern gardens than many others of the genus.

Echinocereus triglochidiatus var. hexaedrus (Eng.)
Boissevain & Davidson

DESscRrIPTION

STEMS: Few in the clump, each 4 to 6 inches high and 2 to
2% inches in diameter, with 6 obtuse ribs having wide, shal-
low grooves between them.

AREOLES: Only Y6 to % of an inch in diameter, which
makes them among the smallest in this group. They are about
% to % of an inch apart, and woolly when young.

SPINES: Slender, with bulbous bases, and distinctly angular
or flattened. Each areole usually has 6 radial spines, but En-
gelmann says one specimen had 7 and another 5. The lower
radials are the shortest spines, being % to % of an inch long,
and yellowish-red in color. The upper radials are longer,
about % to 1% inches long, stouter, and darker in color.
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The central spine is missing, although there may be one, and
Engelmann mentions finding one plant with two centrals.
The centrals are % to 1% inches long and definitely flat-
tened, but not very thick.

FLOWERS: Unknown.

FRUITS: Unknown.

RANGE. Known only from about 15 miles west of Zuni, New
Mexico.

REMARKS: This cactus was described by Engelmann from plants
collected by Bigelow in 1853. No one has reported seeing it
since that time. Coulter described it many years later from
Bigelow’s preserved specimens. The writer has not seen these, so
the description given above is a combination of Engelmann’s
and Coulter’s.

It is hardly possible to do more than guess about the real
relationships of this cactus to the other forms it resembles, since
we know so little about it; so I merely list it as did the only
two authorities who had it before them. Since then various
authors have given it as a form of onec or the other related
species, but little can be proved.

I do find in the U. S. National Herbarium one specimen col-
lected by Standley in the Tunitcha Mountains of New Mexico,
not far north of Zuni, which fairly well fits Engelmann’s de-
scription of E. hexaedyus. It was labeled by Standley as E. pau-
cispinus, but that is doubtful, since it has the very flactened
spines which E. paucispinus (var. octacanthus) does not have,
and it was collected very far from that plant’s area in Texas.
It could be the only collection of variety hexaedrus since the
type.

It would be a real service for someone to rediscover and
study this cactus, if it still exists.

Echinocereus coccineus Eng.
“Aggregate  Cactus, “Bunch-Ball Cactus” “Turk’s Head
Cactus, “Heart Twister; “Red-Flowered Hedgehog Cac-

»
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tus

STEMS: This cactus always consists of a cluster of short, equal-
sized stems tightly packed to form a dense, hemispherical
mass 1 to 6 feet in diameter and containing, in old specimens,
up to several hundred heads. Each head or stem is from only
2 to 6 inches high and up to about 2% inches in diameter,
with 8 to 11 ribs which are either practically straight or
often composed of pronounced tubercles or projections on the
tips of which the areoles are found.

DESCRIPTION

AREOLES: These are large, circular to more or less oval in
shape, and only %s to % inch apart—the closest areoles
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among the clustering, few-ribbed Echinocerei. They are woolly
when young, becoming bare.

SPINES: All spines on one variety of this cactus are slender to
medium in thickness, often almost bristle-like, straight, and
round. In color they are white, gray-white, or straw; some-
times the centrals are brownish when new. On the other form
of the species the central is stouter, darker, and definitely
flattened. Due to the closeness of the areoles and the length
of the spines, the general appearance is of a mass of whitish
bristles, from which fact comes the common name, “hedge-
hog cactus” There are 8 to 12 radial spines, % to 1% inches
long, which all more or less stand out from the stem of the
plant, the upper ones being the shorter ones. There are also 1
to 4 centrals: in the one variety, these are always round, very
slender to medium in thickness, % to 1% inches long, and
standing out nearly perpendicular to the stem; in the other
variety the main central is flattened, a little stouter, directed
downward, and 1 to 3 inches long.

FLOWERS: Deep crimson to orange-red in color, around 1%
to 2 inches long and opening from 1 to 2 inches in diameter.
The stamens are fuchsia and shorter than the petals. The
stigma lobes are green and 6 to 12 in number. The tube sur-
face has white wool and 8 to 11 slender white spines, % to
Y3 inch long, in each areole.

FRUITS: Red, juicy, with deciduous bristles.

RANGE. Growing in a wide territory from Colorado south past
Raton, New Mexico, down along the upper Pecos River to
about even with Santa Fe and Albuquerque, and from there
west into Arizona and Utah.

ReEMARKS. The “bunch-ball cactus” was among the first col-
lected in our area and is distinctive enough, with its slender,
round spines and its manner of growing as a tight, perfectly
regular ball of stems that it has not been so much confused with
others of the group as some. However, it also has had too many
names applied to it. Engelmann first called it E. coccinens, and
then, later, because of a change of genus name, he called it
Cereus phoenicens. He also had once named a plant Mammil-
laria aggregata, which he did not describe in any detail. Coulter,
assuming correctly that this was our cactus, called our plant
Cereus aggregatus. Later authorities got back to the first definite
name, E. coccineus, until, in an attempt to combine this cactus
with others by reducing it to a variety, L. Benson found it nec-
essary to rename it yet again as E. triglochidiatus var. melana-
canthus, resurrecting for it an obscure varietal name once coined
by Engelmann but ignored since as referring to no form really
distinct from the species.

There has been much confusion of E. triglochidiatus var. octa-
canthus with E. coccineus because they both have round spines.
Since the two do not grow at all in the same areas, the differ-
ences between them have been easily overlooked, but they are
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very different plants, with hundreds of miles and other forms
separating their ranges, and when they are closely compared it
is hardly possible to confuse them.

Echinocereus coccineus var. coccineus (Eng.)

DESCRIPTION PLATE 12

STEMS: As the species, except that the ribs undulate by having
definite and pronounced tubercles at the areoles.

AREOLES: As the species, except that they are to only % of
an inch apart.

SPINES: As the species, except that all spines are round, the
centrals all slender, spreading, and to only 7 of an inch long.
FLOWERS: As the species, except that the stigma lobes number
only 6 to 8.

FRUITS: As the species.

RANGE. As the species.

REmARKS. This is the typical form of the species. It was appar-
endy very common in northern New Mexico at one time, grow-
ing equally well under the trees on the lower mountains and in
grassy valleys, forming huge mounds of dozens of stems. It has
been a great favorite in that area because of the beauty of the
large, symmetrical clumps it forms, its brilliant flowers, and its
hardiness. For this reason many plants were dug up, and most
of them were allowed to languish and die in boxes and planters.
As a result it is now much easier to find it growing in gardens
of the cities of that area than on the range, and one has to
search long in remote spots to find an old specimen rounded up
into a massive hemisphere. All one usually finds in any ecasily
accessible place are young specimens of only a few heads, which
give little clue to the magnificent things they could become if
left unmolested.

Echinocereus coccineus var. conoideus Eng.
<« . »
Beehive Cactus

DESCRIPTION PLATE 13

STEMS: 3 to 6 inches high, 2 to 2% inches in diameter, the tips
being markedly smaller in diameter, this giving them a coni-
cal shape. When old, they form large, rounded mounds of 30
to 40 nearly equal stems, somewhat similar to but larger in
individual stem size than those of the typical species form.
There are 9 to 11 ribs on each stem, which are almost straight
with at most very small swellings at the areoles and with
rather deep furrows between them.

AREOLES: Large, woolly when young, later almost bare, % to
Y3 inch apart.

CACTI OF THE SOUTHWEST

SPINES: There are 9 to 12 slender radial spines which are very
uneven, the upper 2 or 3 being only % to % inch long, while
the lateral and lower ones are larger, up to 1% inches long.
They are all round, with enlarged bases, and are white to
straw-colored. There are 3 or 4 central spines. The upper ones
arc as the radials in shape and color and not much if any
longer than the longest radials. The lower central, however,
is directed downward, instead of standing perpendicular to
the stem, and is usually somewhat curved. This lower central
is a little stouter than the other spines, although still slender
for the group, and different from the other spines on the
areole in being definitely flattened, often to the point of being
quadrangular. It is darker in color, often being yellowish
with a brown base, or else ashy-gray. It is 1 to 3 inches long.
FLOWERS: These are a little larger than some in this group,
being about the same length and color, but opening all of 2
inches in diameter, and there are 9 to 12 green stigma lobes.
FRUITS: As the species.

RANGE. From along the upper Pecos River in north central New
Mexico north into southern Colorado and west into Arizona.

REMARKS. Variety conoideus is very close to variety coccineus,
and there seems more justification for uniting these two, as Brit-
ton and Rose suggested but did not do, than any of the other
forms listed here. Boissevain and Davidson stated that transi-
tional forms existed between these two but kept them as sepa-
rate specics, a position which seems hard to maintain. However,
the typical forms of the two are so different that it seems there
must be some distinction made between them, so we are going
back to Engelmann’s first opinion and placing this plant once
again as a variety of the other. Variety conoideus has the longer
spines and less tuberculate ribs, with more widely separated
areoles, and it is a larger, more robust plant in general. In par-
ticular, the long, flattened, and darker central spine serves to
identify it quickly.

The plant was first named Cereus roemeri by Mucehlenpfordst,
but Engelmann did not seem certain about Muehlenpfordt’s de-
scription; and besides he had in the meantime applied the name
roemeri to the Texas cactus we know as E. triglochidiatus var.
octacanthus, so he was obliged to rename this New Mexico
cactus. He used the name Cereus phoeniceus var. conoideus,
and later, when he decided to elevate it to species rank, Cereus
conoideus. Muchlenpfordt’s description seems very clear, how-
ever, and his name, being the oldest, is the one which should
be used if the plant is treated as a species. The Texas plant can-
not go under this name.

But since the plant we are considering seems much more ac-
curately placed as a variety, by the rules of nomenclature it
must carry the first varietal name applied to it. This is quite
clearly Engelmann’s variety conoideus.

Most of what was said about the growth habits of E. coc-
cineus would apply to this cactus as well, except that it seems
to grow in higher mountains and on more rocky locations. This
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one has also been gathered from the field too widely and is now

hard to find growing wild.

Echinocereus polyacanthus var. rosei (Wooton & Standley)
“Red-Goblet Cactus,” “Pitahaya”

DESCRIPTION

STEMS: This is another cactus forming flat, loose clumps of
unequal stems. The clumps may become large, with up to 50
stems, but this is rare and they are usually smaller, with only
a dozen or fewer heads. Each stem is cylindrical, but some-
what tapering over almost the whole length toward the smal-
ler, rather pointed tip. They grow to at least 10 inches long
and 4 inches thick at the base, when in ideal situations, but
remain much smaller in poor environments. The color is a
lighter or paler green than some of its relatives. The number
of ribs is variable, from 9 to 11, these broad with very shal-
low grooves between them on the older parts of the stems,
but sharp with fairly prominent tubercles or swellings at the
arcoles and deep, narrow grooves between them at the tips.
AREOLES: This plant has probably the most conspicuous are-
oles of the group. When young they are about % of an inch
across, circular, bulging outward, with much white or yel-
lowish wool covering the bases of the new spines. As they get
older they become more typical, nearly flat, and lose much
of their wool. They are from % to 1 inch apart.

SPINES: The spines of this cactus are undoubtedly the most vari-
able in size of any in the group. I have seen plants with large
centrals over 2 inches long and other plants with no spines
over % inch long. In spite of this variation, the spines are
constant in being straight, of medium stoutness, and always
round. There are 7 to 10 radials % to 1 inch long, radiating,
the lower ones usually almost twice as long as the upper ones.
There are 3 to 5 centrals on mature plants. Young seedlings
always have only 1 central per arcole, and in some mature
specimens occasional areoles will have only the 1 central, but
this is never typical of the whole mature plant. These cen-
trals may be % to 2 inches long, depending upon the speci-
men, but they are always round, from somewhat enlarged
bases, and spreading at various angles from the arcole. All
spines are reddish, ashy-gray, or occasionally dark, purplish-
gray, with the centrals usually somewhat darker than the
radials.

FLOWERS: Variable in color, including tints from pale red to
orange, these often in the same flower. These shades are unique
among the firm, long-lasting flowers of this group. Other-
wise the flowers are typical of the group, 1% to 2% inches
long, with short, rigid petals broadening and blunt at the
ends. They have fuchsia stamens and the stigma lobes number
7 to 10. On the ovary are brownish or yellowish spines, %
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to % of an inch long, with reddish tips, plus some short
wool.

FRUITS: % to 1 inch long, greenish-purple when ripe, with
deciduous spines.

RANGE. From Mexico northward over west Texas and much of
New Mexico, into southern Colorado and southeastern Arizona.
The northeastern limit of the known range is near San Antonio,
Texas, and so far as is known the northern edge of the range
runs past Rocksprings, Texas, to the Davis Mountains and then
turns sharply north through the Guadalupe Mountains into
New Mexico, where it follows the Pecos River, goes past Las
Vegas, New Mexico, and along the castern edge of the moun-
tains into Colorado. The range seems to come back south out of
Colorado east of the Continental Divide, and does not cross
this demarcation until near Lordsburg, New Mexico, where it
moves into southeast Arizona.

REMARKS: E. polyacanthus var. rosei is the most common red-
flowered Echinocereus throughout southern New Mexico and
far southwest Texas. It is casily found on the lower slopes of
the Franklin and Organ mountains and in similar places west
into Arizona. It is less common but may be found occasionally
in the mountains of central New Mexico and north into Colo-
rado. It is even less common, but has also been collected in the
Texas Big Bend and the Davis and Guadalupe mountains. Its
eastern limit is hard to establish, as occasional specimens which
must be referred to this species have turned up in widely sepa-
rated places over a very large area. I have a living specimen
with very short spines but otherwise typical from near Rock-
springs, Texas, and there is in the US. National Herbarium a
specimen labeled as collected by Tourney at San Antonio in
1897, but I cannot find it growing in the area now.

Because of the variability of its spines and its very wide range
this cactus has been widely confused with others of its relatives.
In northern New Mexico and Colorado it is sometimes mistaken
for E. coccineus, from which it can be distinguished by the facts
that it never grows in the compact, dome-shaped clusters nor
has such slender spines as that plant, or for E. coccinens var.
conoideus, from which it can be told by the fact that its spines
are never flattened as is the lower central of that plant. In
Texas its immature growth and certain stunted, atypical speci-
mens have been called E. #riglochidiatus var. octacanthus, in
spite of the fact that Engelmann in his carly description was so
thorough that he mentioned that the immature plants have only
1 central per areole. The atypical forms can be distinguished by
the fact that they have more ribs than variety octacanthus.

Engelmann did leave room for confusion to enter by giving
two slightly varying descriptions for the plant he named E.
polyacanthus. His original description was of plants collected
in Chihuahua, Mexico, by Wislizenus. This was a narrow de-
scription of a very localized cactus found only there. It is
unique for the whole group of scarlet-flowered Echinocerei in
having long wool on the flower tube. In his later writings En-
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gelmann used the same name, but broadened the description
somewhat, as well as the range. In the later descriptions he said
the cactus was a common plant at El Paso, and did not mention
the long wool on the flower. Since no specimens have ever been
collected at El Paso or anywhere in the US. with this long
wool, its seems clear that, after further study, Engelmann meant
to include all of this form, whether having long or short wool,
under this name. Coulter took it this way, and so included in
the range of the species New Mexico and Arizona.

Wooton and Standley returned to restricting E. polyacanthus
to the local Chihuahuan form, and set up the New Mexico rep-
resentatives having only short wool as two new species, E. rosei
and E. neo-mexicanus.

Britton and Rose faced the problem of relating these forms.
Dr. Rose made the famous trip to the type locality of E. poly-
acanthus at Cosihuiriachi, Chihuahua, and collected specimens
there, establishing to their satisfaction that the original type
specimens were actually different from our forms, at least in
having the long wool on the flower tube. They, therefore, fol-
lowed Wooton and Standley in their names, E. rosei and E.
neo-mexicanus, for the two US. forms which lack this unique
character. Since then no one has used the name E. polyacanthus
for any U.S. cactus except Benson, who ignores the distinction
and calls the plants of New Mexico and Arizona E. triglochi-
diatus var. polyacanthus.

Helia Bravo, in her book, Las Cactaceas de Mexico, has a
good illustration of the true E. polyacanthus.

It seems necessary to follow most recent students in separating
the US. forms in some way from the unique Chihuahuan cac-
tus, which must carry the name E. polyacanthus. But it seems
equally true that the U. S. forms are very close to it, close
enough so that Engelmann had justification in lumping them all
together. The best way to show the whole picture appears to be
by regarding the U. S. forms as varieties of the species. Our
common cactus of such wide range in the U. S. then becomes
E. polyacanthus var. rosei.

Echinocereus polyacanthus var. neo-mexicanus (Standley)

DESCRIPTION PLATE 13

STEMS: As those of variety rosei, except to only about 3
inches thick and having 11 to 15 ribs.

AREOLES: As those of variety rosei, but closer, being % to
% of an inch apart.

SPINES: Radial spines variable in number from 8 to 16, but
usually 10 to 13. These are slender; straight; round; white,
straw, or yellow; and to % of an inch long. The spreading
centrals number 4 to 6 on mature plants, and are straight,
round, slender, and usually % to 1% inches long. In color
they are yellowish below with the outer parts or the tips

reddish or blackish.
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FLOWERS: As thosc of variety rosei, except usually smaller
and of burnt-orange to yellow coloring. The petals are not as
wide as those of the other variety and are, as Wooton put it,
“almost acute,” if one emphasizes the almost.

FRUITS: As those of variety roses.

RANGE. Fairly common around Las Cruces, New Mexico, and
found occasionally at least to Socorro, in central New Mexico.

REMARKS. This plant is very close to the previous variety, but is
easily recognized by the more numerous ribs and the more
numerous, lighter colored, and more slender spines. Where va-
riety rosei presents a gray or purplish-gray appearance, the
spine covering of variety neo-mexicanus is always yellowish,
and sometimes strikingly so. It does not appear to be a separate
species, but it does definitely appear to stand in some way dis-
tinct from the other more widespread form. Collections made
around Las Cruces are casily divisible into the two types.

This is a beautiful cactus, usually large and impressive in
growth, with the long-lasting flowers which make it a favorite.
Near El Paso and Las Cruces, in the few areas which have been
too remote for the casual collector or which have been in some
way protected, there are still to be secen whole slopes dotted
with the clumps of tall heads covered in April and May with
beautiful goblet-shaped flowers, and here and there within the
cities transplanted clumps are to be seen gracing yards and gar-
dens most beautifully. Variety neo-mexicanus is cold-resistant
and would be a good garden cactus in other colder areas, except
that it is definitely a desert form and so must be protected
from moisture more carefully than some of the other species of
this group.

It is worth mentioning, for the sake of any hobbyist who
might be growing the plant inside to protect it from the winter
dampness of their areas, that this cactus, like many other winter-
hardy forms, must have some cold during the winter in order
to trigger the blooms. In south Texas I have seen plants which
had grown for several years without a suggestion of a flower
bloom profusely for the first time after the stimulus of one of
those freezes which are so destructive to southern cacti.

Echinocereus enneacanthus Eng.
“Strawberry Cactus,” “Pitaya”

DESCRIPTION PLATE 14

STEMS: 3 to 30 inches long and 1% to 4 inches thick, and
cylindrical, tapering somewhat over the last one-third of the
length to a rather pointed tip. These stems grow in loose
clusters of a few to as many as 100 in a large plant. New
stems multiply as side branches at or just above the ground
level, so their first growth tends to be lateral, after which
they turn upward. This results in all of the stems around the
edges of a large clump being long and curving, the lower
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part often lying flat on the ground and the upper part stand-
ing erect. In color they are bright green, and the flesh of the
plant is soft, even flabby, giving them a more or less wrin-
kled appearance and causing them to appear actually with-
ered in very dry periods or in the winter. There are 7 to 10
ribs on each stem, which are low and broad with shallow
grooves between them and with slight to rather pronounced
tubercles or swellings at the areoles.

AREOLES: Circular, about % of an inch in diameter, with
much gray wool on them when young, some of which re-
mains on the older areoles. These are placed % to 1% inches
apart on mature stems.

SPINES: All spines on this plant are rigid and slender to fairly
stout, rise from enlarged bases, and are light-colored, being
white to straw-colored or very light brown. All spines are
distinctly translucent, having a horny appearance with age.
When very young and while still growing, the spines are a
delicate pink color which fades quickly as they mature. There
are 7 to 12 white radial spines radiating evenly, straight or
slightly curved back toward the stem, but varying greatly in
length and thickness. The upper ones tend to be shortest, only
Y4 to % of an inch long, while the lateral and lower ones are
usually longer—% to as much as 1 inch long. There is one
stout central spine standing perpendicular to the surface of
the stem or slightly deflexed. It has a very bulbous base and
is round and white when young, but becomes darker, espe-
cially toward the base, and more or less flattened when old.
On immature tips this central is very little longer than the
radial spines, but with age it usually continues to grow, be-
coming heavier and longer, up to 1% or even 2 inches long.
Many plants are found with 2 extra central spines above this
main one, these spreading upward and remaining shorter.

FLOWERS: Large and beautiful, opening widely, 2 to 3 inches
in height and about the same in diameter, purple-red in
color. There are 10 to 20 short outer petals with brownish-
green centers and pinkish, crinkled edges. The inner petals
are in 1 to 3 rows, 12 to 35 in number and oblong, linear,
or spatulate in shape. The edges of these petals are entire or
toothed, and the tips pointed or blunt. The stamens are much
shorter than the petals, the filaments greenish, and the anthers
yellow. The style is white, the stigma lobes green, long and
slender, 8 to 12 in number. The tube of the lower has white
wool and white bristle-like spines up to % inch long upon it.

FRUITS: About 1 inch long, almost spherical, greenish to
brownish or purplish, with bristle-like spines which fall
off casily. The flesh of the fruit is edible and very delicious.

RANGE. Along the Rio Grande from near that river’s mouth to
the Big Bend. It has seldom been found west of the Pecos River
or more than 50 miles north of the Rio Grande in any arca.
However, there have been isolated reports of it from near San
Angelo, Kerrville, San Antonio, and Raymondville, Texas,
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which would mark the northern and eastern extremes of its
range. Coulter says it occurs west of Texas into Arizona, but I
have found no record of it ever having been collected in New
Mexico.

REMARKS. This is the common Echinocereus of a wide area of
the lower Rio Grande Valley. It is found occasionally farther
west, but only becomes common near Del Rio. It is very com-
mon from the Devil's River to Eagle Pass, large clumps of it
dotting the gravelly ground on the low hills just north of the
Rio Grande wherever these hills have not been cleared. It is so
common as to be a pest at Laredo and for about 50 miles north
and cast of there, with clumps under almost every bush on
whatever of the range is well-drained and has not yet been
cleared. The practice of “rooting” or “chaining” the range with
large machinery in order to clear out the brush seems to do
away with this, as well as with most other small cacti, although
it merely does a favor to the large Opuntias of the region,
whose pads are scattered by the machines and immediately take
root as new plants. The result is that you now have to hunt for
unspoiled range where the pitayas still are allowed to grow
and the giant Opuntias have not taken over. Below Laredo this
cactus is found commonly to near Rio Grande City, but below
there it is found only rarely.

E. enneacanthus was noticed and collected on the very carly
survey of the Rio Grande area by Wislizenus, and named by
Engelmann in 1848. It is a distinct form which has seldom been
confused with any other. However, there seem to be more or
less distinct varieties within its population, which are listed
below.

When its clusters are covered with dozens of its large, lively
colored flowers (usually during April), the species is a beautiful
cactus, appreciated by almost everyone. It is most appreciated
by those who take its common name of strawberry cactus liter-
ally, for the greenish-brown fruits have a flavor very similar to
strawberries. Where it grows profusely the fruits are actually
gathered, the spines brushed off;, and the flesh eaten with cream
and sugar.

This cactus is fairly hardy, being able to stand a temperature
considerably below freezing, but it cannot stand excess moisture.
If it is in some way protected from winter rains and allowed to
wither in dryness during the winter, it can live quite far north
of its natural range. Then, when moisture is given to it again in
the spring, the reward will be quick appearance of many large
fowers.

Echinocereus enneacanthus var. enneacanthus (Eng.)

DESCRIPTION

STEMS: As the species, except that they grow to only about 12
inches long, 2% inches thick, and are much less flabby, with
only slight tubercles at the arcoles.
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AREOLES: As the species, except that they are to only 1 inch
apart.

SPINES: As the species.

FLOWERS: As the species, except with only 10 to 15 outer
petals and only 12 to 15 inner petals in one row. These petals
are oblong or linear in shape, with edges entire and tips
pointed. There are only 8 to 10 stigma lobes.

FRUITS: As the species.

RANGE. As the species.

REMARKS. This is the typical variety of the species which is com-
mon over all of its range. Its smaller stems to only 12 inches
long are prostrate for only the first part of their length, and the
plant tends to form rather tidy, firm clumps.

Echinocereus enneacanthus var. carnosus (Riimpl.)
K. Schumann

STEMS: Becoming at least 16 and sometimes as much as 30
inches long by 3 to 4 inches in diameter. These very flabby
stems grow out laterally from the cluster and when large lie
fully prostrate on the ground, only the very tips turning up-
ward. There are 8 or 9 broad ribs on each stem, with rather
pronounced tubercles.

AREOLES: % to 1% inches apart.

DESCRIPTION

SPINES: There are 8 or 9 radials, the uppers only % of an
inch long (often missing entirely), and the laterals % to %
of an inch long. There is usually only 1 porrect central % to
2 inches long, but rarely there may be 2 short upper centrals
besides. The centrals are round when immature and flattened
when old.
FLOWERS: Very large and full. There are 13 to 20 short, green-
ish outer petals and 20 to 35 inner petals in 3 rows. These
inner petals are spatulate, the edges crinkled and toothed,
with the tips not pointed. The narrow bases are greenish, the
broader upper parts fuchsia or reddish-purple. The style is
white and short. There are 10 to 12 green, linear stigma
lobes.
FRUITS: As the species.

RANGE. Occurring only about Laredo and Eagle Pass, Texas.

REMARKS. There is no experimental evidence to show the rela-
tionship of this form to the typical variety enneacanthus. Its
range is entirely within that of the species, and there is no way
at present to know how much of its distinctness is due to en-
vironment. It does exist as a recognizable form, however, and
in its fullest development a very remarkable one. I have seen
large plants fully five feet in diameter, their outer stems spread-
ing over the ground like giant starfish arms. The sight of such
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green snake-like forms nearly a yard long running out from
under a mesquite tree is unforgettable. The large, extremely full
flowers of this form are as remarkable as the stems. With their
several rows of petals they are truly the roses of the cacti.

Small specimens of variety carnosus may be distinguished
from the typical form by the excessive flabbiness of the stems,
the more distant areoles and, of course, the surpassing flowers.

This form has apparently been known by the name E. enne-
acanthus var. major Hort.

Echinocereus stramineus (Eng.) Riimpl.
“Strawberry Cactus,” “Organo,” “Pitaya”

DESCRIPTION PLATE 14

STEMS: Up to at least 10 inches tall and 3% inches thick,
tapering gradually over most of their lengths to a rather
pointed apex. They have 11 to 13 ribs, which are rather
sharp, with fairly deep furrows between them and with slight
tubercles or enlargements at the arcoles. These stems cluster
very freely by multiplying from the base, thus forming large,
compact clumps of up to 100 or more equal stems. Such a
large plant has the form of a hemisphere, often 2 or 3 feet
across and nearly as high.

AREOLES: On this cactus they are small, round, white, with
much wool when young, and % to % of an inch apart.

sPINES: All white to straw-colored and translucent, slender to
medium in thickness from thickened or bulbous bases, cover-
ing the plant profusely. When very young at the tip of the
stem, the spines are a very delicate pink in color, this be-
coming straw-colored for a while and then fading quickly to
whitish. The radials vary in number from 7 to 14, and in size
from % to 1% inches long, these extremes in size often being
found on the same areole with the lower being the longer
ones. They are all round and either straight or curved. The
centrals vary from 2 to 5 in number and are to 3% inches
long, slender for their length, and round or slightly flattened.
They are usually a little darker than the radials, and may
be straight or curved. Usually the lower central is perpen-
dicular to the stem surface, while the others spread upward
at various angles and interlock with those of other areoles.
FLOWERS: The flowers of this cactus are very large and beau-
tiful, and are produced in large numbers. They are 4 to 5
inches tall by 3 to 4 inches in diameter, and purple-red in
color. There are 10 to 15 pointed outer petals with green
centers and pink edges. There are 15 to 20 inner petals which
are longer than the outer ones, with narrow bases and broad-
ening to % inch wide or more toward the tips. These bases
are a bright red which blends gradually to a bright rose to-
ward the tips. The edges of these inner petals are ragged and
toothed, and the blunt ends are sometimes notched. The fila-
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ments are short and red. The anthers are yellow. The style is
long and red, and on top of it there are 10 to 13 long, green
stigma lobes. The tube of the flower is very long, with many
white, bristle-like spines upon it.

FRUITS: These are spherical, 1% to 2 inches long, purplish to
red when ripe, with deciduous bristle-like spines. They are

edible.

RANGE. From El Paso almost to the lower Pecos River in Texas,
and extending deep into Mexico. It is said to have been col-
lected in southern New Mexico, but I have not been able to
verify this.

REMARKS. E. stramineus is one of the most beautiful Echino-
cerei. Its domelike, compact manner of growth is shared by no
other cactus within its range, and only by the more western
and northern E. coccineus. It grows commonly only on the up-
per slopes of the sandy hills east of El Paso and on the lime-
stone ridges in and around the Big Bend National Park. In these
places its large clumps show up from a distance as glistening,
whitish, or golden balls on the almost bare crowns of these hills.
When it blooms in the spring its flowers form brilliant diadems
of color for these otherwise drab rises. Its flowers are among
the largest and most numerous of any Echinocereus. I have
counted 40 of these brilliant purple blossoms on one clump at
one time. Its fruits are also delicious, with a taste similar to and
said by some even to surpass that of strawberries.

I have not seen this cactus from anywhere west of the Frank-
lin Mountains near El Paso, and there are no recent reports of
its collection west of there, although there are old reports of it
from southern New Mexico and even Arizona. It occurs only
occasionally east of the Hueco Mountains of Texas, in an area
south of Marfa, Alpine, and Marathon, Texas, extending into
the Big Bend National Park, where it is once again almost as
common as farther west. Near Langtry, Texas, scems to be its
castern limit. It grows widely in Mexico, and is considered by
some to be the same as E. conglomeratus (Forster) Maths. of
Mexico.

This species must have the very dry, rocky conditions of its
hillsides. For this reason it seldom survives when transplanted
to gardens unless extra care is taken to give it sandy soil and to
shield it from moisture.

Echinocereus dubius (Eng.) Riimpl.
“Strawberry Cactus,” “Pitaya”

DEscrIPTION
sTEMS: Cylindrical, tapering at the upper end to a somewhat
pointed tip. They are up to at least 15 inches long and 3
inches thick, light green in color and very soft and flabby.
They have 7 to 10 broad, rounded ribs with shallow furrows

between them and very Slight enlargements at the areoles.
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These stems branch and cluster very slowly to form loose,
irregular clumps which I have never seen with more than 8
heads. The stems branch at all angles from about the ground
level, and the heavy, flabby stems seem too soft to stand up-
right, so the clump is usually partly sprawling or semipros-
trate—never rounded, compact, and regular as is that of E.
stramineus.

AREOLES: These are circular, about % of an inch in diameter
and 1 to 1% inches apart, having much white wool when
young, but losing all of it with age.

sPINES: All of the spines are white to light brown and some-
what translucent when young, becoming opaque when old.
They grow from enlarged bases. The radial spines are 5 to 9
in number, often very irregular in size, being almost bristle-
like to medium in thickness, % to 1% inches long, the upper
ones shorter than the lower ones and these upper ones some-
times pushed aside or eliminated entirely by the large bases
of the centrals. There are 1 to 5 very conspicuous central
spines curving or spreading in all directions from mature
arcoles. They are very large, 1% to 3 inches long and from
Yis to % of an inch in thickness. They are also markedly
flattened and sometimes ridged. It should be mentioned that
the development of these centrals is very slow, so that young
arcoles often have only 1 or 2 shorter, round centrals, which
makes them look almost exactly like typical E. enncacanthus
spines. And when the plant is growing in conditions not en-
tirely favorable to it these spines do not achieve their full
development; thus large stems will sometimes have entirely
juvenile spines. I have collected such plants, especially near
the Devil's River, which I would have taken for the other
species except for the more robust, lighter green, and more
flabby stems, and only after two full years in better growing
conditions have these plants gone ahead to produce the typi-
cal large growth of central spines.

FLOWERS: Magenta in color. Otherwise similar to those of
E. stramineus, but not nearly so beautiful because they are
much smaller in size, and because they fail to open widely
and are produced in comparatively sparse numbers, cach
clump having only a few blossoms cach year. They are only
2 to 3 inches long and about 2 inches across. There are about
10 outer petals, green in the centers with pinkish edges. There
are about 10 inner petals with entire edges, narrow bases
which broaden considerably and then end in a broad tip with
a prolonged point at the apex. The bases are greenish with an
orange arca above that shading into magenta on the broader
ends of the petals. The filaments are brownish and the anthers
yellow. The style is long and white, while the stigma lobes
are 8 to 10 in number, and green. The ovary tube has white
spines Y% to % of an inch long, and has almost no wool upon
it.

FRUITS: Globular, 1 to % inches long, with many deciduous
spines. It is said to be as edible as that of E. stramineus.
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RANGE. Near the Rio Grande from near El Paso to the mouth
of the Devil’s River, and extending into Mexico.

REMARKS. E. dubius is very closely related to E. stramineus,
which grows in similar situations, but usually at higher eleva-
tions. E. dubius can hardly be mistaken for the other cactus,
however, since it has fewer branches and ribs and poorer floral
development, and it never grows in the huge, dome-shaped
masses characteristic of E. straminens. No authority seems to
have suggested any combination of the two. E. stramineus is
much more popular with collectors because only in the size of
its spines does E. dubius excel; and yet, because it has more ribs
and closer arcoles, E. stramineus appears enclosed in its spines,
while the stems of E. dubius are not obscured by its heavier,
larger ones. Only on the hills just north of the Big Bend Na-
tional Park have I seen these two species growing together; here
the young plants are sometimes hard to distinguish, but the
large, mature ones are casily told apart.

E. dubius also is close to E. enneacanthus var. carnosus, in
its stem structure, but it does not ever become so huge as that
other form, and the flower developments of the two are the
opposite extremes of the group.

This cactus usually grows wherever the rocky hills spread out
their lower slopes toward the Rio Grande. Its favorite place
is the edge of the sandy river valley at the base of the hills.
Just west of Sierra Blanca, Texas, where the highway starts to
climb out of the sandy valley into the Sierra Blanca range it is
very abundant. Along the Rio Grande below Presidio it is also
common to beyond the Big Bend National Park. The specimens
cast of Presidio have longer, straighter, more stout and ridged
central spines than those farther west, until one gets beyond the
Park. East of the Big Bend Park it is very rarely seen, and the
atypical specimens I found on the lower Devil's River must
represent its eastern limit, as well as its weakest spine develop-
ment.

Borg, in his book, Cacti, apparently is in error when he says
that it is found in the sandy wastes of southeastern Texas, since
there is no record of it anywhere except in the far southwestern
part of the state.

Echinocereus fendleri (Eng.) Riimpl.
“Fendler’s Pitaya, “Fendler’s Hedgehog Cactus, “Purple
Hedgehog,” “Strawberry Cactus” “Torch Cactus,” “Sitting

Cactus,” “Pink-Flowered Echinocereus”

DEScCRIPTION PLATE 15

sTEMS: This cactus grows as a small, loose clump of upright
stems which may take various shapes, from short and almost
oval to longer and cylindrical, usually tapering and there-
fore often somewhat conical. These stems are not usually
over 12 inches tall, but may reach a maximum of 18 inches
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tall and about 4 inches thick in one variety. The surface is
dark green and soft, often being wrinkled in appearance.
There are 8 to 16 ribs, which are broad, somewhat wrinkled,
and have rather conspicuous swellings around the areoles.

AREOLES: Circular, not large, with some white wool when
young, but later becoming bare. Up to only % inch apart on
mature growth.

SPINES: Rather stout from bulbous bases. This is the only
purple-flowered Echinocereus I know within our area which
has spines that can be called truly variegated in color. At
least some of the spines on each plant have brown and white
or black and white coloring in streaks along them. There are
5 to 12 radial spines which are round or sometimes slightly
angled and variegated brown and ashy-gray with white
streaks. The lower ones are the stoutest and are % to 1 inch
long; the upper lateral ones are bristle-like, usually white and
only % to % inch long. The radial is missing entirely from
the top of the arcole. There is usually one central spine which
is longer, more stout, round or only very slightly flattened.
This spine is from % to 3 inches long, dark brown or black
fading to gray when old, except in one variety where it
reaches only %s of an inch long. Some varieties of the species
sometimes present 2 additional centrals.

FLOWERS: Large, to at least 3 inches in height and diameter,
and a beautiful violet-purple. There are broad, greenish outer
petals with violet edges. The inner petals are long, somewhat
variable in shape, and violet-purple. The bases of these are
narrow and dark purple-red, the petal broadening from this
to a blunt or pointed tip. The filaments are green and the
anthers light yellow. The style is whitish and only a littde
longer than the stamens. The stigma has 9 to 16 dark green
lobes. The tube of the ovary has some white wool and many
spines which are white or white with brown tips and mea-
sure to at least % of an inch long.

FRUITS: Almost spherical, 1 to 1% inches long, purplish,
covered with spines which fall easily from it. It is fleshy and

edible.

RANGE. Extreme southwestern Texas, all of western New Mexico
and into Arizona, Colorado, and Mexico. Its eastern range ap-
parently stops at a line from near the upper Pecos River in
New Mexico to just east of El Paso, to near Presidio, Texas.
Within Texas it has been collected only in the Franklin Moun-
tains just within the border of that state and in extreme western
Presidio County.

REMARKS. E. fendleri is one of the most beautiful Echinocerei.
Its flowers are large and of very delicate rose shades which are
not matched by any of its relatives within our area. The colors
of its spines are also unique for us, being truly variegated. The
brown and whitish shadings in them I have not seen elsewhere
except in some specimens of the more western E. enge[manm’i.
The clumps formed by E. fendleri within our territory are not
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large, and they do not flower as profusely as some, but it is a
very worth-while cactus.

Engelmann, in first describing and naming the cactus a hun-
dred years ago, described a form of it with only 5 to 7 radial
spines and no centrals, calling it variety pauperculus, but said
also that on every specimen he had seen of this form some
arcoles had normal spines, so he suspected it was only an atypi-
cal growth. I have seen specimens from both New Mexico and
Texas with this atypical spination, but ecach was a stunted or
injured plant which could well have suffered some impairment
to the spine growth, and each which I was able to grow under
good conditions later put on typical spines. So I feel that this
cannot stand as a distinct variety, and I therefore include this
in the description of the species.

E. fendleri must be considered as one of the more western
Echinocerei, only dwelling a comparatively short distance into
our territory. It reaches a great development in Arizona where
there arc at least four varieties besides the typical one. Our
New Mexico plants, however, are mostly the typical form, as
would be expected, since its type locality is near Santa Fe, New
Mexico. Only in extreme southwestern New Mexico do we find
one of these other varieties.

Echinocereus fendleri var. fendleri (Eng.)

DESCRIPTION
STEMS: As the species, except that the stems are usually around
6 inches tall and reach a maximum of 12 inches, with only 9
to 12 ribs.

AREOLES: As the species.

SPINES: As the species, except that the radials number only 5
to 10, and the single central is 1 to 2 inches long and usually
curving upward.

FLOWERS: As the species.

FRUITS: As the species.
RANGE. As the Species.

Echinocereus fendleri var. rectispinus (Peebles) L. Benson

STEMS: Forming small clumps of up to 6 or 8 comparatively
firm, columnar stems, up to about 8 inches tall. There are 8 to
11 ribs on these stems, which are narrower than on the typical
form and not tuberculate.

DESCRIPTION

AREOLES. Similar to the species.
SPINES: There are 10 to 12 radials very similar to the typical
except that they are usually lighter in color. There is 1 main
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central spine which is often accompanied by 1 or 2 upper
accessory centrals. The main one is stout and porrect and
straight instead of curving upward. It is % to 1% inches
long. The accessory centrals are only % to % of an inch
long.

FLOWERS : Similar to those of the Species, with stigmas num-
bering 10 to 13.

FRUITS: As the species.

RANGE. Extreme southwestern New Mexico and extreme south-
castern Arizona. In New Mexico reported, so far, only from
western Hidalgo County.

Echinocereus papillosus A. Linke
“Yellow-Flowered Echinocereus,” “Yellow-Flowered Alico-

che”
DESCRIPTION PLATE 14

STEMS: This plant consists of 2 or 3 to sometimes, in one
variety, dozens of clustering and branching stems forming a
very loose clump. The stems are slender, soft, and weak, ap-
parently unable to entirely support their own weight, and so
they lean and sprawl at awkward angles, although seldom
being actually prostrate. Each stem is deep green in color, up
to 10 inches long, and 1 to 2% inches thick. There are 7 to 9
ribs which are extremely tuberculate, formed of series of
conical enlargements about % of an inch high, with the
areoles on the tips of them, these enlargements being sepa-
rated by deep valleys which almost completely interrupt the
ribs.

AREOLES: Small, bare, % to % inch apart, crowning the
tubercles.

SPINES: Slender but rigid, straight, and round, from bulbous
bases, white to brownish or yellowish in color. There are 7 to
11 radial spines radiating evenly. They are whitish to yellow-
brown, usually with brownish bases. The lower and lateral
ones are longest and heaviest, being up to % inch long. The
upper 2 or 3 are very much shorter and very slender, almost
bristle-like. There is 1 central spine about % of an inch long,
not much more stout than the radials, but having a very
bulbous base and standing perpendicular to the stem surface.
It is brownish to sometimes bright yellow, often with a dark
brown base, a yellow zone in the middle, and a brown tip.
FLOWERS: Large, beautiful, and delicately fragrant, 2% to 4
inches in diameter and height. The outer petals are oblong,
reddish in their centers to yellowish at the edges-which are
ragged. The inner petals lie in 2 to 4 rows, and are long, rising
from narrow, bright orange-red bases, giving the center of
the flower a striking red color. The upper part of the inner
petal is much wider, with ragged edges and a tip either
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somewhat pointed or blunt. This upper part of the petal is
yellow, shading to almost white at the edges. The midline of
each petal on the dorsal side has some unique feathery ridges
and furrows extending almost to the tip. The filaments are
reddish, the anthers light yellow. The style is white, and the
stigma lobes are green, 10 to 13 in number, long, and broad,
with a furrow running the length of the underside of each.
The ovary surface has reddish scales and white spines up to
about % of an inch long.

FRUITS: Greenish, covered with short bristles.

RANGE. A comparatively small part of south Texas bounded by
a line from about 20 miles east of Laredo northeast into McMul-
len County, then southeast to near Alice, and from there south
to within a few miles of Edinburg and back to Laredo.

REMARKS. In south Texas is found a cactus unique among the
Echinocerei of the US. in having large, fragrant, yellow flowers
with red centers. The plant itself is insignificant and not par-
ticularly attractive in its growth, but it is highly prized for its
beautiful flowers. It would undoubtedly be a favorite with cac-
tus collectors except for two facts.

First, it grows in a comparatively small area of south Texas,
and this not right along the Rio Grande where most collecting
has been done. The center of its range is Duval, Jim Hogg, and
upper Starr counties. From there it extends not quite to the Rio
Grande Valley at any point on the west and south, and not
quite to the coastal plain on the east. This interior country
where it grows is dense brush country through which few
people travel and in which fewer care to collect. This area pre-
sents some of the most difficult brush to move around in that
I have encountered anywhere. And even here the cactus is an
inconspicuous plant usually well-hidden under the chaparral or
the tall Opuntias of the area. So it is seldom found except by
the hardy.

The second reason for its being so little known is that the
plant is one of the most difficult to grow out of its natural
habitat. It is found only on the light, sandy, limestone loam of
the area. It cannot tolerate the darker soils of the Rio Grande
Valley, or even of the bluffs overlooking the valley. Its range
starts where this light sandy loam starts, a few miles to 50
miles from the river, and at the same time it is unable to grow
in the soils of the coastal plain on the ecast. I have the word of
an experienced cactus dealer and grower in Laredo that it will
not grow unprotected in that city only 20 miles from its natural
range, and also that of a long-time grower of cacti in San An-
tonio that it will not live out-of-doors in that city less than a
hundred miles above its range. I know of a grower much farther
west who grows it with some success, but it is in desert soil and
in real desert conditions. If conditions such as this are not pains-
takingly provided, the very soft flesh of the plant will rot al-
most overnight. I find it necessary, myself, to give it the most
careful treatment to keep it alive and flowering, but the reward
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for this sort of care is great when one succeeds in getting a
healthy plant to produce its huge yellow and red flowers.

Long ago Hildmann described a variety of E. papillosus
which he said has spines pink to red, passing to brownish. He
called it variety rubescens. 1 have not found this variety, or
seen anyone who knows it. Cactophiles might keep it in mind
and try to discover whether it is truly a distinct variety.

Echinocereus papillosus var. papillosus (A. Linke)

DESCRIPTION ,

STEMS: As the species, except each plant a clump of only up
to 10 or 12 stems.
AREOLES: As the species.
SPINES: As the species.
FLOWERS: As the species.
FRUITS: As the species.
RANGE. As the species.

REMARKS. This is the typical form of the plant, and it is dis-
cussed above. Only in one small area will the dwarf form, de-
scribed next, be encountered.

Echinocereus papillosus var. angusticeps (Glover) Marshall
“The Small Papillosus”

DESCRIPTION

STEMS: As the species except that it is markedly smaller, at-
taining the size of only 3 to 4 inches tall and 1 to 1% inches
in diameter, but occurring in dense clusters of many stems.
While 1 to 3 or 4 dozen stems to the plant is common, Miss
Glover tells of one specimen containing 95 of these small
stems. The stems are sprawling to upright.

AREOLES: As the species.

SPINES: As the species, except that they are shorter, the cen-
tral spine reaching only % of an inch long.

FLOWERS: As the species except that they are usually slightly
smaller and have a larger number of petals. The petals are
usually more blunt at the tips. The yellow coloring is more
greenish and the red paler.

FRUITS: As the species.

RANGE. Northern Hidalgo County, Texas.

REMARKS. While this cactus does not seem to be a separate spe-
cies, it is definitely recognizable as a separate variety. It is a
very interesting, dwarf-like form, found in only the portion of
Hidalgo County above Edinburg, Texas, where it grows under
mesquite and brush thickets.
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Echinocereus pentalophus (DC) Riimpl.
“Alicoche,” “Lady-Finger Cactus”

DESCRIPTION

STEMS: Light green and rather flabby, up to 12 inches long,
but usually only 4 to 6 inches, slender, from % to 1% inches
in diameter. The ribs number 4 or 5 on old stems, and are
low, with very shallow furrows between them so that the
stem in cross-section is almost a perfect square or pentagon.
There are very low tubercles at the areoles. Young growing
tips have much more pronounced tubercles and much more
distinct furrows between the ribs, and in some specimens the
stem does not flatten out much until very old. These slender
stems branch and bud off new stems at any point and at any
angle, forming an unorganized mass, most of which is pros-
trate on the ground. Young branches often are upright for a
while, but soon bend over unless supported by something.
These prostrate branches root at the areoles touching the
ground and the whole mass thus grows rapidly, a very old
plant becoming 10 or even 15 feet in diameter.

AREOLES: Very small, less than Y6 of an inch in diameter,
with yellowish wool when young, then bare. They are spaced
% to % of an inch apart.

SPINES: Very short and slender, but rigid, from bulbous bases.
There are 3 to 6 radials which are Y16 to % inch long, rose-
colored when growing, then lightening to brownish with dark
tips and finally becoming gray with dark tips when old.
There is often no central, but one may be present, which is
somewhat stouter than the radiais, darker in color, and from
% to % inch long. This central points upward if present, and
sometimes the upper radial assumes this direction without
moving from its position.

FLOWERS: 3 to at least 4 inches in diameter as they open
widely. The outer petals have greenish midlines and pink
edges. The inner petals are about 18 in number and long, their
bases rather narrow and the upper part broadening to a
maximum of % of an inch wide toward their tips. The edges
arc entire, the end of the petal blunt and often somewhat
notched, but still having a small point at the apex of the
midline. The basal third to one-half of ecach petal is white
shading to yellowish, while the upper part is a light cerise.
This results in a beautiful flower, cerise-pink with a large
whitish center. The filaments are greenish, the anthers yellow.
The style is composed of 10 to 16 linear, olive-green lobes
with a yellow furrow on the ventral side of each. The ovary
wall has much long white wool and many brown, bristle-like
spines, giving it a woolly covering.

FRUITS: Egg-shaped, green, % to % of an inch long, covered
with white wool and brown spines.

RANGE. Northeastern Mexico, extending across the Rio Grande
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into its lower valley up as far as Rio Grande City. It nowhere
occurs over 15 or 20 miles north of the river.

REMARKS. The most common Echinocerei of deep south Texas
and the lower Rio Grande Valley on both sides of the river are
several forms of prostrate cacti. These all have very slender
stems, usually 1 inch or less in diameter. They branch very
profusely, forming masses of these stems, most of which lie en-
tirely or partly on the ground, rooting where they touch the
ground, and spreading the plant outward in this way. In some
of them there are upright stems or tips of stems when young,
but in all at least the old stems are prostrate. They are all known
locally as the alicoches.

In spite of the lowly forms of their growth, these are inter-
esting cacti, and are justly famous for the beauty of their large
pinkish flowers. These flowers, often 4 inches or more in diam-
eter, are particularly startling when numbers of them appear
upon a prostrate mass of these slender stems.

The number of forms in this group is not large, but they were
among the very carly cacti described, and the differences be-
tween them not being strikingly obvious, there has been a his-
tory of confusion over them.

E. pentalophus was described very early, in 1826, by De
Candolle. At that time he also described three varieties of it,
variety simplex, variety subarticulatus, and variety radicans. It
is very difficult to know today just what these varieties were,
but we can see a hint here that the species is somewhat variable
and that identification of these forms will be confusing. In
1837, Pfeiffer ascribed the new names of variety propinguus
and variety leptacanthus to the first two of De Candolle’s va-
rieties respectively, and he was followed in this by Salm-Dyck
in 1850. Then, in 1898, Schumann dropped the species name and
spoke of Cereus leptacanthus.

In the meantime, Engelmann had coined a new name for the
plants he studied, calling them Cereus procumbens. We may
perhaps understand why Engelmann did this if we notice a
statement he made in his Synopsis of Cactaceae in 1856. He said,
C. pentalophus is “.similar, but an erect plant” Thinking
this, he naturally gave the prostrate plants he had before him a
new name. But it seems clear that in the variety simplex of E.
pentalophus as described by De Candolle, there is a form with
more numerous upright branches and with central spines, and
that the variety subarticulatus was a more uniformly prostrate
plant with no central spines on most arcoles, which seems to fit
Engelmann’s specimens. Accordingly, E. procumbens is consid-
ered widely to be a synonym of E. pentalophus, and perhaps
more specifically, of E. pentalophus var. subarticulatus.

More recently, there has been mentioned a Cereus runyonii
from near the mouth of the Rio Grande. It has never been de-
scribed completely, but it seems to have the same characters as
E. pentalophus except for the fact that it has underground stems
with arcoles and short spines on them. I do not believe that this
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species has been validly published, its mention being only in a
list published in 1926 by Orcutt, but the area where it was
found is one of very sandy coastal dunes, and since these cacti
lie prostrate, it seems casy to account for the unusual occurrence
of underground stems by the drifting action of wind-blown
sand covering up the usual prostrate stems of the ordinary E.
pentalophus.

This is the cactus called the lady-finger cactus because of the
small size of its stems, which are perhaps the slenderest of the
genus. But anyone happening upon a clump of these stems, pros-
trate and spreading over and under each other to cover the
ground like a mass of green, intertwining snakes, might think
of a less pleasant name for it. However, when this mass covers
itself with dozens of large, cerise flowers it is a different matter.
It is a favorite because of the beauty of its flowers and because
it is among the easiest of cacti to grow. Wherever even a piece
of it touches sandy, well-drained soil it roots and grows, and
with its prostrate, spreading habit it soon fills a window box
or overflows a pot.

Echinocereus berlandieri (Eng.) Riimpl.
“Berlandier’s Alicoche”

DESCRIPTION PLATE 1

STEMS: A sprawling, clustering, and branching plant with the
older parts of the stems prostrate, but with the growing tips
and sometimes complete stems erect. The stems are deep green
to bright green and slender, not flabby, up to about 6 inches
long and % to 1 inch thick, although not usually over % of
an inch thick. There may be 4 to 6 ribs, composed of rows of
distinct, conical tubercles at the areoles with rounded notches
between them often interrupting the ribs entirely. These rows
of tubercles usually spiral about the stem, and often stop and
start abruptly, so that the upper part of the stem may have
either more or fewer ribs than the lower part of it.

AREOLES: Round, % of an inch in diameter, having much
white wool when young, but becoming entirely bare with age.
They are from % to % of an inch apart.

SPINES: Slender to rather stout, round, from bulbous bases,
very light yellow to white, and rather translucent, with
slightly brownish bases and very minutely brown-tipped
when young, becoming all gray and opaque when old. There
are 6 to 8 radial spines, slender and yellowish white, some-
times with tips and bases brownish. They are % to 1% inches
long, the lower 3 being longest, and the upper 3 being much
shorter and more bristle-like, except on areoles without a
central, where the upper radial often is longer and heavier
and moved into the areole almost to the position of an up-
ward-pushing central. On typical plants there is 1 central
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on most areoles. It is much stouter and longer than the radials,
being ¥ to 1% inches long, and stands almost perpendicular
to the stem or else turned upward. The arcoles low on the
stems tend to have short, weak centrals or none at all, while
those toward the tips have robust, long centrals, which often
gives the plant a curious top-heavy look. Some specimens are
weaker in armament and on them centrals are found only on
occasional arcoles, but I have never seen a plant of this species
wholly without centrals.

FLOWERS: Said to be 2 to 4 inches in diameter in some de-
scriptions, but all I have seen were 3 to 5 inches across, while
only 2 inches tall, opening very widely. The petals are in
only one row, always very long and narrow, not usually over
% of an inch wide at any point. They have very gradually
tapering, pointed tips with entire edges. The bases, and at
least the lower one-third of the petals’ length are whitish,
while the tips are cerise-pink. The stigma lobes are 7 to 11 in
number. The surface of the ovary has very short white wool
and many longer, weak, dark spines.

FRUITS: Green, egg-shaped, about % of an inch long, covered
with long, dark bristles, but having very little, and very
short wool.

RANGE. Throughout most of south Texas below a line drawn
from the Rio Grande just northwest of Laredo to near Uvalde,
Texas, then southeast to just below San Antonio and down to
Corpus Christi. Most common along the Nueces River and the
lower Rio Grande.

REMARKS. Berlandier’s alicoche is very close to the true alicoche,
E. pentalophus, and has often been confused with it. However,
it is a more northern form occurring over a wide area of south
Texas, while the other is restricted very closely to a small sec-
tion of the lower Rio Grande Valley. E. berlandieri was first
discovered and described from along the Nueces River, where
E. pentalophus never grows. It has flowers of the same color
as the other cactus, but they are larger, with fewer, more nar-
row and pointed petals, fewer stigma lobes, and only short
wool on the ovary surface. It also is a more upright-growing
plant, never with all stems prostrate and never branching or
rooting except near the base of the stems. Its stems are shorter,
more slender, more tuberculate, and less flabby. It has longer
and more numerous spines, usually with long and robust cen-
tral spines on most areoles, while E. pentalophus usually has no
centrals at all and at most sometimes produces a very much
shorter and weaker one on an occasional areole.

It must be admitted that there have been found plants which
seem to be puzzling intermediates, if only such things as spine
character are observed. The secret to this seems to be that it is
not uncommon to find immature or stunted specimens of E.
berlandieri which present only the shorter spines typical for
E. pentalophus, but when I have grown such plants in good
conditions they have, within a year, put on the greater arma-
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ment typical of this species, as well as shown the narrower,
more pointed petals and shorter wool on the flower tube which
are a sure sign of this species.

The two forms are so close that some have thought that per-
haps they should be combined, but since we really know nothing
experimentally about their actual relationship, any combina-
tion would be only conjectural at this stage. A combination
here would make the nomenclature extremely confusing. It may
well be that E. berlandieri is the plant referred to as C. pen-
talophus variety simplex by De Candolle and variety propin-
quus by Pfeiffer, since that form was supposed to have central
spines. This could then be the plant referred to by Engelmann
as the “erect” C. pentalophus. But if this is so, it is hard to see
why he went on to give it a new species name at all.

E. berlandieri has been further confused with the next species
we will take up, E. blanckii. Britton and Rose went so far as to
claim that these two very distinct and different species were
synonymous. They even feature a clear photograph of E. ber-
landieri as E. blanckii, while at the same time having a correct
color plate of E. blanckii. We do not know how much Coulter’s
and even Engelmann’s descriptions of E. berlandieri were in-
fluenced by a failure to distinguish between these two species,
since neither of those authors mentions E. blanckii at all.

E. berlandieri, when once identified certainly and separated
from its relatives, is a handsome plant forming small thickets
of slender, sprawling stems standing at least 6 inches high. When
blooming, a big clump of it will have dozens of the very large
flowers with beautiful, two-colored, sharp-pointed petals.

It may formerly have been common over its wide range, but
it now is seldom seen anywhere (and then in only small clus-
ters) except on the low banks overlooking the sandy plains of
the Rio Grande delta below Brownsville, where it is still found
under almost every bush. Still, an occasional specimen is found
much farther north. I found a fine specimen growing 20 miles
south of D’Hanis, Texas, which puts it only about 50 miles
southwest of San Antonio. I have also found several nice speci-
mens a few miles north and cast of Laredo, Texas. These points
apparently are near the extreme northwestward limit of its
range.

Echinocereus blanckii (Poselgr.) Palmer
“Alicoche”

DEscRrIPTION

STEMS: At first erect, but later sprawling. They are very soft
and usually wrinkled, twisted, and contorted when old,
bright green in color when in perfect health, but rapidly
fading and turning yellowish-red when overexposed to the
sun. The stems are % to 1% inches in diameter and to at
least 14 inches long. There are 5 to 8 ribs. On young, growing
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tips these are composed of rows of practically unconnected
tubercles, but on older parts of the stems these ribs are con-
tinuous, with the tubercles less prominent and with almost no
depressions between tubercles or adjacent ribs, making the old
stems almost perfect hexagons to octagons in cross sections.
These ribs do not usually spiral, but individual ribs may stop
or start at any point on the stem, increasing or dccrcasing
the number of them. These stems sometimes branch above the
ground, but not profusely. The plant produces most of its
stems in clusters from its large underground root. Since they
come forth from very small bases often only % of an inch in
diameter at the ground level, if for any reason the soil is
moved away from them, these young stems appear standing
on very spindly bases, from which they abruptly widen to
the typical size.

AREOLES: Small, less than % of an inch in diameter, % to %
inch apart. They have a very little short wool when young,
and then become bare.

SPINES: Radial spines 6 to 9 in number, very slender and
translucent, %6 to % of an inch long, radiating evenly. The
3 radials on each side of the areole are the longest, and are
white, sometimes with minute black tips when young. The
lower radial is the shortest and is very weak, almost bristle-
like. The uppermost radial is very dark brown when young,
in striking contrast to the other white radials, and fades
gradually to almost gray when very old, usually keeping at
least a brown tip. There is 1 stouter central spine with a
bulbous base. It stands perpendicular to the stem at first, but
then turns downward and often is slightly curved down-
ward. This central spine is from % to 2 inches long. It is
translucent and variegated when young, with zones of very
dark brown to light brown and almost white alternating
throughout its length. When old it fades to almost the same
gray as the other spines.

FLOWERS: Funnel-shaped, not usually opening widely. About
2 inches tall by 2% to 3% inches across in their natural,
partly spread state. The ovary surface has pointed, reddish,
scalelike segments and clusters of white to brown spines on
it, with a littdle short wool. The outer petals have purple
midlines with lavender-pink edges, and are narrow and
pointed, with smooth, unbroken edges. The inner petals are
about 26 in number, widening a little to % or % inch across
near the tips, their margins smooth and their tips sharply
pointed. The upper four-fifths of each of these is light rose
in color, while the base darkens to carmine, giving the flower
a dark, reddish throat. The filaments match the center of the
flower. The anthers are orange-yellow. The pink style is little
longer than the stamens. There are 8 to 11 long, slender, and
very light green stigma lobes.

FRUITS: Practically unknown. There seem to be no descrip-
tions of them except for the very general statement by Miss
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Schulz in Texas Cacti that, “The fruit is greenish, globose,
and covered with small spines.”

RANGE. Northeastern Mexico and southern Texas, particularly
in Starr and Hidalgo counties. Reported otherwise only once,
and this from near Carrizo Springs, Texas, in Dimmit County.

REMARKS. E. blanckii is a very distinct species of prostrate
Echinocereus. It was first named and described by Poselger in
a German publication in 1853. Strangely, however, neither En-
gelmann nor Coulter mentioned it in their studies, so it was
overlooked for many years. Then, in 1922, Britton and Rose
confused it with E. berlandieri, stating that the two were
synonymous. They published a photograph obviously of E.
berlandieri as E. blanckii, but at the same time also published
the best color plate of E. blanckii in bloom that I have seen. As
a result of this, E. blanckii is still confused with the others of
this group. I have seen numerous pictures of both E. pentalophus
and E. berlandieri called E. blanckii in popular magazines and
in catalogs but, due to its rarity, have not seen any good picture
of the true species except the one of Britton and Rose, one in
Borg’s Cacti, and one in Texas Cacti by Ellen Schulz.

This species is casily distinguished from both E. berlandieri
and E. pentalophus by the thicker stems with more ribs, the
more numerous radial spines with the lower one smallest and
the upper one dark colored. The downward-turning, variegated
central spines are also very distinct from anything found in the
others. When the flower is present there is no possibility of
mistaking this cactus, as it has an over-all darker color with a
dark center where the others have strikingly whitish centers, it
opens only partly while they open extremely wide, and its
petals are narrower, more pointed, and more numerous than in
the other prostrate Echinocerei. Also, it normally blooms in
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February or March, about a month ecarlier than the others, but
buds on disturbed plants may remain half-formed for more than
two months and then open normally much after their usual
season.

E. blanckii is primarily a Mexican species, and it occurs in
Texas mainly in Starr and Hidalgo counties. The only record I
find of its occurrence outside these two counties is a single spe-
cimen which is incomplete but which appears to be of this
species in the herbarium of The University of Texas. This is
labeled as collected 18 miles southwest of the Dimmit-Frio
county line, which would be near Carrizo Springs, Texas, well
above Laredo. On the basis of this specimen its range would be
rather large. Without it the range would be restricted to Starr
and Hidalgo counties. But nowhere is it common, and, in recent
years I know of only a dozen or so plants being brought in by
professional dealers who comb the countryside continually. It is
an exceedingly inconspicuous plant in the field, and it cannot
stand much sun. The stems quickly turn yellow and red and
wilt if exposed to the sun, so it is limited to the shady thickets
where it is very hard to find. With the increase in the practice
of clearing the brush cover, it will probably be one of the first
species to become extinct on our side of the Rio Grande. This
is unfortunate, as it is a beautiful cactus producing many fine
flowers when given the conditions it requires.

A possible reason for its scarceness may be this plant’s ap-
parent inability to produce fruits. These have never been de-
scribed except for the incomplete description given by Schulz,
and the form may be practically sterile. A fine specimen form-
ing a clump all of 10 feet across is fully protected within the
Santa Ana National Wildlife Refuge, and over a number of
years of observation this has been seen to bloom profusely, but
has never set a fruit. The reason for this is unknown.



Genus Wilcoxia B. & R.

THE GENUS Wilcoxia was erected by Britton and Rose in 1909.
Some earlier writers had included its members in Cereus and
some in Echinocerens. Since 1909 the species in the genus have
been dealt with in various ways. Berger placed them in the
genus Peniocereus, while Benson returned both of these genera
to the genus Cerens, and others have considered cach of these
a subgenus of that large genus.

Whatever they have concluded about the genus, all recent
writers have agreed that while these species secem to form a
rather good grouping, the separation of the genus as such from
other genera is not as clear-cut as they would like. Most say
that any final word on the genus will have to await further
investigation. With this word of caution about its status, we
use the genus in the way most authorities are using it at the
present time.

Five species in this genus are usually recognized. They are
almost entirely Mexican, only one species coming into the
United States at all, and that one only into southern Texas.

They are also inconspicuous cacti. In form they are very
slender-stemmed, sparingly branched bushes. The stems, about
% of an inch or less in diameter, grow very long, but are weak,
so the plants seldom attain much size unless they have trees or
shrubs to recline upon. If growing in a thicket, they clamber
over the other plants, some species then becoming up to three
yards or more long. But the slender stems are usually well hid-
den among the branches of the supporting plants.

Each individual grows from a cluster of tuberous roots which
provide the water storage for these cacti, whose stems are too
slender to handle that function adequately.

The spines are very short, % of an inch or less long, and are
appressed to the stems. There is also more or less hair on the
areoles.

The flower is large and beautiful, bell-shaped or funnel-

shaped, but with a short tube. It is reddish to purplish in color,
and diurnal. The ovary surface is scaly, woolly, and covered
with bristly or hairlike spines which remain on the fruits. The
seeds are black.

By way of summarizing the differences between the genus
Wilcoxia and those genera closest to it encountered in our area,
we can list the following points: genus Wilcoxia differs from the
genus Echinocereus by having much more slender stems, by its
clambering habit, by never being caespitose, by having fascicled,
tuberous roots, by producing its flower from within its spine
arcole instead of from a rupture of the stem epidermis just
above the areole, and by the difference of seed form. Wilcoxia
differs from the genus Peniocereus by having even more slender
stems with 8 ribs where that genus has only 3 to 6 ribs; by hav-
ing fascicled tubers while that has a single extremely large tap-
root; by producing red to purple flowers with short perianth
tubes, which open during the day, instead of white or very oc-
casionally rose flowers with long tubes, which open nocturnally;
by having fruit with wool and bristles instead of with rigid
spines; and by the difference in seed form.

Wilcoxia poselgeri (Lem.) B. & R.

“Pencil Cactus,” “Dahlia Cactus,” “Sacasil”

DESCRIPTION PLATE 1

ROOTS: A cluster of dahlia-like tuberous roots usually half a
dozen or more in number. Each tuber is rather spindle-shaped,
up to about 4 inches long and about 1 inch in diameter.

STEMS: Long, very slender, and sparingly branched to form a
very weak bush standing by its own strength sometimes to
2 feet tall, but when supported by the branches of a thicket
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sometimes attaining a height of 3 or even 4 feet. Each stem
is round with 8 very low and inconspicuous ribs and is from
Yi to % of an inch thick. The upper parts of the stems are
green, but the lower parts become brown and woody.
AREOLES: Very small and very close together, with some white
wool.

SPINES: There are 9 to 12 very slender radial spines only about
Vi to ¥%se of an inch long. They lie perfectly flat against the
surface of the plant and are white or gray in color. There is
1 central spine about % of an inch long, which is turned
upward against the upper radials. It is white, whitish tipped
with brown, or sometimes all dark.

FLOWERS: Borne on the sides of the stems, very near to their
tips. The flowers are funnel-shaped and 1% to 2 inches wide
by 2 to 2% inches long, deep pink in color. The outer petals
are narrow with greenish midribs and pink edges. Inner petals
are broader but still linear and sharply pointed, deep pink or
rose shading to lighter edges. The stamens are pale yellow. The
stigma has 8 long green lobes. The ovary surface has reddish
scales upon it and has a dense covering of long wool and
black-and-white hairlike bristles. Each flower opens about
noon and closes before night, usually for 2 or 3 days.

FRUITS: Practically oval in shape, becoming nearly dry and
remaining covered with the wool and bristles. The seeds are

black.

RANGE. From western Hidalgo County, Texas, along the Rio
Grande to slightly beyond Laredo, Texas, and in adjacent Mexi-
co. It has not been reported more than about 30 miles away

from the Rio Grande on the U. S. side.

REMARKS: The pencil cactus is a fascinating member of this
family, but so inconspicuous and actually camouflaged in its
native habitat that few people have scen it. It is rather common
in its range, but always grows in thickets where its slender stems
lic upon those of the bushes and trees. The support of these
thickets scems practically essential to it, since individuals un-
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fortunate enough to be growing in the open rarely attain a
height of over a foot or so. Within thickets in the same arca
one finds many individuals 2 or 3 feet tall and sometimes even
more. Yet these are extremely hard to see. I have found that
almost any good thicket in the area will have one, but about
the only way to discover it is just to sit down and study the
tangle of branches until it becomes apparent.

Once discovered, the cactus usually prompts exclamations of
wonder. It presents the most slender stems of any U. S. cactus
except Opuntia leptocanlis. These may extend for several feet,
and branch, but they do not increase in size with age, remaining
almost exactly the thickness of a lead pencil. Its common name
is well chosen. But in spite of this slenderness, the plant may
reach quite a good size, with a dozen or more branches. And once
having gotten so large, it can really amaze us with the produc-
tion of up to two or three dozen of its large, beautiful flowers
at a time.

Each plant grows from a cluster of fleshy roots. It does best
in sandy, loose soil, and can be grown quite easily in cultivation
if treated much like other cacti of the region. However the in-
dividual plants seem to lose vigor after a few years. While they
may remain alive for up to ten years or so, they seem to largely
stop growing or blooming after the first three to five years. It
seems that there must be a maximum size and number of the
fleshy tubers and that these are not replaced with age. Mrs. Roy
Quillin (Ellen Schulz), long a student of these cacti, always
keeps several beautiful specimens of this cactus growing in pots,
but she keeps them vigorous by cutting off the upper branches
every few years and, after rooting these for her new starts,
throwing away the whole of each plant which has passed its
prime. Others grow them very successfully to very large size by
grafting them upon other cacti.

Wilcoxia poselgeri has been known in the past as Echinocereus
poselgeri Lem., and as Cereus poselgeri Coult. Even earlier it
was known under the name Cereus tuberosus Poselgr. and Echi-
nocereus tuberosus Rumpl. It is the only U. S. species of Britton
and Rose’s genus Wilcoxia.



Genus Peniocereus (Berger) B. & R.

THIS IS ANOTHER small genus erected by Britton and Rose. The
name means something like thread cereus, referring to the slen-
der stems of all the members.

Before Britton and Rose made this separation, the group had
been part of the large genus Cereus. It is very hard to show
significant characters to distinguish this genus Peniocereus from
several other closely related genera. Perhaps its standing as a
separate genus cannot be well justified, but the old genus Cerens
has been so subdivided and reduced that it would be impossible
to weigh the question of putting it together again without a
restudy of many Central and South American genera, and that
places the question beyond the scope of this book. It should be
noted that Benson, in his 1950 study, placed these small genera
back into Cereus, but that at the same time Backeberg and
others have gone on very rapidly carving new genera out of
the territory formerly covered by the original genus Cereus. It
appears to be a matter which will be decided by the turn of
taxonomic philosophy.

One cannot even state the number of species in the genus
Peniocerens definitely or give an unequivocal set of charac-
teristics for the genus, because these will be different depending
upon whose limits to the genus one elects to follow. The number
of species will be from two in the case of the most restrictive
authors to seven in the case of Backeberg, who places back into
this genus such things as Marshall’s genus Neoevansia and some
species from the genus Acanthocereus.

Therefore, we can only give characteristics of this genus in a
very general way here. We can say that the members of the
genus all have a single, extremely large, fleshy taproot, from
which grow one to several slender stems which are ribbed at first
but then become round. All have fragrant, nocturnal flowers

with long perianth tubes, the flowers produced from within the
spine arcole, and all have very short spines on the stems, and
rigid spines on the fruits.

A comparison of this genus with the genus Wilcoxia was
made in the discussion of that genus. The other genus in our
area to which it is most closely related is Acanthocerens. The
differences between these two genera are as follows: Penio-
cereus has a huge, fleshy taproot, stems ribbed but becoming
round when old, very short spines, and more elongated fruits,
while members of Acanthocereus have fibrous roots, stems al-
ways markedly ribbed, much longer spines, and fruits more
nearly spherical.

Peniocereus greggii (Eng.) B. & R.
“Arizona Queen of the Night “Texas Night-Blooming Ce-
reus; “Deer-Horn  Cactus” “Chaparral Cactus,” “Sweet-
Potato Cactus”

DESCRIPTION PLATE 18§

ROOTS: Each plant has a single, huge, fleshy taproot. This is
roughly carrot-shaped or turnip-shaped, but often takes on
the shapes of crevices between rocks and other obstacles
through or around which it grows, and so may be greatly
distorted. A typical plant of medium age will possess a root
8 to 12 inches long and 3 to 5 inches in diameter at its
thickest point, but very old plants have been reported with
the root up to 2 feet in diameter and weighing up to 125
pounds.

STEMS: Slender, erect, and sparingly branched to form a weak
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bush, 1 to reportedly at least 9 feet tall. Young branches are
dark, dull, grayish-green, quickly becoming reddish when in
too much sun. They are from % to 1 inch thick, with 3 to 6
very strong ribs. Old stems do not increase in size, but rather
shrink to a smaller diameter, and in the process the surface
loses its areoles and ribs and becomes brownish, woody, and
circular in shape.

AREOLES: Very tiny and closely situated on tiny tubercle-like
prominences crowning the ribs. There is much white wool at
the growing tips, some of which remains when the areoles
are older. They are round to clliptical in shape.

SPINES: Each areole has 6 to 9 spreading radials and 1 or some-
times 2 centrals. All of these are blackish fading to gray;
they are very short, being only %2 to % of an inch long, but
stout and rigid, from bulbous bases.

FLOWERS: Strictly nocturnal. Produced from well down on the
sides of the branches, these flowers are large and beautiful, as
well as extremely fragrant. In size, they are 5 to 8 inches
long by 2 to 3 inches in diameter; in color, whitish with the
outer perianth segments somewhat tinged with brown; in
shape, having a very long, very slender perianth tube, with
the inner perianth segments spreading very widely and the
outer segments usually recurved. The ovary surface has tu-
bercles, and the arcoles on these bear short, rigid spines. The
outer surface of the clongated tube has scales and longer,
more bristle-like spines. The perianth segments are lanceolate
and sharply pointed. The stamens are erect, exserted, with the
anthers cream in color. The style is slender; the stigma, white.

FRUITS: These are 2 to 3 inches long, ovoid in form, with the
upper end attenuated and ending in the persistent, dried re-
mains of the perianth, which is sometimes referred to as the
“beak.” Some authors give the size of the fruit as 5 to 6 inches
long, but this includes the dried perianth, which is not ac-
tually part of the fruit and which usually hangs downward
anyway. The surface of the fruit is strongly tuberculate, each
tubercle bearing a round, black areole about % of an inch in
diameter. These arcoles bear short, black, rigid spines. The
color of the surface remains bright green until after they are
very ripe and the pulp is a beautifully contrasting magenta.
Later as the fruits soften and start to disintegrate the surface
becomes a brilliant orange-red. The seeds are black, very
broadly obovate, and about % of an inch or a little more in
greatest diameter.

RANGE. Trans-Pecos Texas, west through southern New Mexico,
across southern Arizona, and in adjacent Mexico.

REMARKS. Peniocereus greggii is one of the most fascinating of
the cacti. It is one of only two “night-blooming cereus” species
found in our area. It is justly famous for its large, extremely
fragrant, nocturnal flowers—so famous that one finds a rivalry,
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as seen in its names: both Arizona queen of the night and Texas
night-blooming cereus.

These flowers are not the only amazing things about the cac-
tus. The blooms come out on the sides of very slender stems. The
branching of these stems creates a spindly bush which always
grows up within a thicket of other plants. The other plants
about it provide not only the support which is necessary if it is
to stand over a foot or two tall, but also the light shade which
it likes, and a shield of stems and branches among which it is
extremely well camouflaged.

The cactus is always rare in all of its range, and this fact,
together with its camouflage, makes it almost completely foolish
to start out anywhere looking specifically for it. The chances are
overwhelmingly against one’s finding a specimen. But the plant
has to face the crucial few days when it must expose itself in
flower, and this has been the downfall of many a fine speci-
men. The standard way of searching for it has often been to
scarch the desert at night with good lights, under which the
large white flowers stand out like signs. Or, even more simply,
some merely follow the wonderful fragrance of these flowers
back to the plant. This scent is said to carry sometimes up to
one-fourth of a mile in the desert.

Once the plant is located and the searcher sees its slender
stems, he has still not seen perhaps the most amazing part, for
like the iceberg this plant has most of its bulk underground.
The bush above ground may be one foot or several feet tall. This
depends almost entirely on the conditions in which it is growing
and not on its age, since the stems die back very quickly during
severe seasons and are usually destroyed whenever they grow
past the limit of whatever chaparral they may be surrounded by.
So any specimen of this cactus which is old enough to stand a
foot or more high will normally have a taproot 6 inches long
and 3 inches thick at the minimum, and without being any taller
it may as casily be an ancient specimen with the root weighing
dozens of pounds. There is hardly any way to predict the size of
this enormous root, where the water storage of this plant is
taken care of so that the stems may remain so inconspicuously
slender among those of the thicket.

Bearing this in mind and noting the fact that it grows in-
variably in very rocky or very hard, clayey soil, it is a coura-
geous person who starts to dig up this cactus. The root conforms
to the shape of rocks and other roots it has to grow between,
and getting it out is usually a good half-day’s work for a strong
man.

Once acquired, keeping the plant alive is also difficult. The
huge root is very vulnerable to fungus if it is kept in soil even
a little too damp. If rotting is avoided, the plant seems to
decline gradually over a few years’ time in greenhouse cultiva-
tion or in pots. I have only been able to keep my own specimens
healthy, growing, and blooming, even in the climate of San An-
tonio, when they are planted in outdoor beds shielded from the
rain. It is no wonder they are so seldom seen in collections.
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Engelmann, at one time, distinguished two varieties of this
species, which he called variety cismontanus and variety trans-
montanus. Few have since tried to separate them, and we have
seen no clear division in any of the material we have studied.

Kuntze, in 1919, described plants of this species collected at
Organ, New Mexico, which had light purple flowers instead
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of white. He established the new variety roseiflorus for these,
but I will not list this variety separately, for two reasons. We
have already seen how unwise it is to erect varicties on flower
color alone, and there seems to be no other difference in these
plants from the typical. Also, I know of no record since then of
the collection of specimens with purplish flowers.



Genus Acanthocereus (Berger) B. & R.

H ERE IS A SMALL GENUS of somewhere around a dozen species
carved out of the huge old genus Cereus. No one seems to dis-
pute this one. Whether it is so little criticized because it is more
of a natural group or because so little is certainly known about
it is a question which might occur to anyone reading the
numerous but remarkably incomplete and often contradictory
statements about its members. From Linnaeus on we have had
not a lack of, but actually too many, references to these plants.
What we do lack is enough good data on which solid decisions
can be based.

The members are more or less shrubby plants. The stems grow
upright at first, but usually cannot support their own weight
for long, and thus recline upon some support—usually other
plants—or else become more or less prostrate and thicket-form-
ing. Supported stems may grow to at least twenty feet tall
and branch sparingly, but prostrate stems throw up many up-
right branches. Stems may be from an inch or so to 4 inches in
diameter. Mature stems have 3 to 7 conspicuous ribs. The areoles
are not close, and bear strong and rigid spines. The flowers are
nocturnal, large, and white, with the perianth tube long and
the ovary usually spiny. The fruit is round or nearly so, spiny
or with the spines deciduous. The seeds are black or brown.

This is a group of tropical, lowland cacti. They are never
found far from a coast, and seem to thrive best on semi-arid
coastal plains. However they can tolerate much more moisture
than most cacti, and when given it their rate of growth is often
amazing. I have had one species, when planted in an outdoor
bed where it got sufficient water, produce a 6-foot stem in one
summer’s growing season. But they are most severely limited
by cold, being among the most tender of the cacti. A frost will
kill the tips of the stems, and at 32 degrees Fahrenheit the
whole of the plant above the ground is killed, although the

roots may sprout again.

The combination of conditions these plants need is found in
various coastal areas in Central and South America. There are
species of Acanthocerei native in castern Mexico, Guatemala,
and Panama, and in northern, coastal regions of Colombia,
Venezuela, and Bahia, Brazil. In the US. they have a precar-
ious hold along the coast in south Texas and in Florida. Besides
these locations, they have been introduced in Cuba, the islands
of St. Thomas and St. Croix, and probably in some other areas.

Acanthocereus pentagonus (L.) B. & R.
“Triangle Cactus, “Night-Blooming Cereus, “Organo,
“Pitahaya”

DESCRIPTION
ROOTS: Fibrous.
STEMS: At first upright, later reclining, becoming practically
prostrate and rooting to form low thickets unless supported.
If supported, it grows to at least 6 feet tall. Such an upright
stem may branch once or twice and the branches, if sup-
ported, rebranch similarly to attain a total height of at least
20 feet. The thickness of the stems is extremely variable: from
1% to 4 inches in diameter. Mature stems have 3, 4, or S
ribs so high and narrow that the stem has only an extremely
small central axis and is essentially a triangle, quadrangle,
or pentagon with deeply concave sides. These winglike ribs
are from about % to 2 inches high. Their summits are some-
what tuberculate at first, but become almost smooth. ‘The
surface is light to medium green.

AREOLES: Round, % to % of an inch across, bulging on slight
prominences on the summits of the ribs. They are spaced from
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about % to at least 2 inches apart, and have very short,
whitish wool.

SPINES: There are 5 to 7 radial spines which radiate rather
evenly around the arcole; 1 to 3 upper ones are from %s to 1
inch long. There are sometimes 2 upper laterals and always 2
lower laterals, each % to 1 inch long. There is always one
lower radial which is more slender than the laterals and %
to % of an inch long. There are also 1 to 4 central spines; 1
is always a lower central, porrect or slightly deflexed and
% to 1% inches long. There may be 0 to 2 laterally directed
centrals % to 2 inches long, and 0 or 1 upper central 1 to
2% inches long. All spines are medium to heavy in thickness,
straight and round, from bulbous bases. They are light brown
when growing, then rough and gray when old.

FLOWERS: Nocturnal, extremely large and showy, but only
slightly if at all fragrant. They are white in color, from 5%
to 8 inches long, and about 5% to 6 inches wide when fully
expanded. The ovary is hardly expanded more than the long
green tube, which is only % to % of an inch in diameter.
There are conspicuous areoles on slight prominences rather
closely placed on the ovary and becoming very widely spaced
as they proceed up the tube. These have white wool in them
and one to several rigid spines each; these spines are very
short on the ovary but become progressively longer as they
proceed up the tube until they are to about % of an inch long
on the upper tube areoles. The outer perianth segments are
greenish, the inner ones white. All are lanceolate and pointed.
The stamens are shorter than the perianth segments, with the
filaments white and the anthers straw in color. The stigma is
white, with 10 to 12 close-standing lobes.

FRUITS: Oval to rather egg-shaped, about 3 inches long by 2
inches in diameter. They are slightly tuberculate, with 1 to 4
spines per areole, and they are bright red and edible when
ripe. The seeds are obovate, about % of an inch (3 millime-
ters) in size, and bright, shining black in color.

RANGE. In Texas in a few locations only a few miles from the
coast in Kenedy, Willacy, and Cameron counties. It is reported
to be also a native in southern Florida, along the east coast of
Mexico, in coastal parts of and on islands near Guatemala,
Panama, Colombia, Venezuela, and Bahia, Brazil, and to have
been widely introduced in other places, among them Cuba,
parts of the Virgin Islands, and reportedly southern Louisiana.

REMARKS. The triangle cactus is a very beautiful cactus, but a
very difficult one to deal with in a study with only the scope
of this one. It is clearly a tropical cactus which has at best a
precarious foothold in the United States and which never attains
its full growth here. There are many questions about it which
could only be answered by a wide survey of this genus in sev-
eral countries of tropical America.

The very name of the cactus is the first of these questions
which we cannot evaluate satisfactorily here. Cacti similar to
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this were seen very ecarly, and we have numerous very old
names accompanied only by notes too incomplete to be con-
clusive and by no type specimens. We are in the embarrassing
situation of having too many names which might refer either
to this cactus or to some entirely different one.

Linnacus started this problem. In 1737 he named a Cactus
pentagonus and gave a very brief description of it. He gave
no location for this cactus except, “Habitat in America” The
description could apply to this plant, but there are difficulties.
A main obstacle is that he describes its stem as being 5-angled,
which our plant never is in the U. S. But in a new note in
1753, Linnacus modified this point a little by saying that the
stem was sub-5-angled (subquinquangularis).

Haworth, in 1813, applied this name to a Central American
plant, but, interestingly enough, no later authorities used the
name for many years. Engelmann, in referring to a Mexican
cactus which must have been the same as ours, ignored Linnacus’
name entirely and called the plant Cereus variabilis, while
Coulter refers apparently to the same Mexican plant under the
name originated at about the same time by Pfeiffer, Cereus
princeps.

In the meantime there had been a host of other names which
some have thought referred to our plant and some have
thought were meant for entirely different forms. Among them
were Cactus pitajaya Jacquim, published in 1761, Cereus pris-
maticus Wildenow, 1813, Cereus undulosus DC, 1828, Cereus
acutangulus Otro, 1837, Cereus baxaniensis Karwinsky, 1837,
Cereus nitidus SD, 1850, Cereus dussii Schumann, 1899, Cereus
sirul Weber, 1904, and so on. Only very extensive study of much
material and very astute evaluation of tiny clues could ever
determine whether any one of these names is a synonym for the
cactus we have in our area or a legitimate name of some closely
related form.

It is obvious that there was no agreement on a name for
this cactus up to this century. Perhaps the most remarkable fact
to be seen from the above list is that all of the authorities
seemed to avoid the use of Linnaeus’ name, Cactus pentagonus.
Did they consider the name unusable because the description
was so brief and lacked even a type locality for the plant it
was supposed to name?

It remained for Britton and Rose, in 1909, to revive the old
name and apply it for the first time to our Texas cactus, adapt-
ing it to their new genus as Acanthocereus pentagonus. They
were able to do this by stating that the plant has 3 to 5 ribs,
thus enabling it to fit the number mentioned by Linnaeus fairly
well. Due to their wide influence, our plant has been known
from their time until recently as 4. pentagonus, and most have
happily forgotten, if they ever knew, about the whole 150 years
of controversy over names.

We do not want to be blamed for ending a period of pleasant
stability by introducing some doubt once again. It was Backe-
berg who, in his recent great work on cacti, had the courage
to restudy the literature and who came up with a disquieting
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decision. He it is who now tells us that Britton and Rose went
back to the wrong name by Linnaeus for this cactus.

Backeberg does not feel that the assumption is warranted that
Linnacus had our plant before him in describing his Cactus
pentagonus. It must be admitted that this can be no more than
an assumption and that for 150 years none of the authorities
assumed it. But isn’t this better than the maze of names we are
faced with without it? What can be offered positively?

Backeberg is ready with an answer. He says that Cactus
pentagonus L. is “unidentifiable.” Then he refers us to Humme-
link, who has already stated that the first name, Acanthocerens
pentagonus, of Britton and Rose could only have been Cactus
tetragonus L.

The point is that in the same publication in 1753 Linnacus
relisted his Cactus pentagonus and also described a new form,
Cactus tetragonus, with stems 4-sided. This plant is even more
inadequately described than the first, but it does have a more
proper number of angles to the stem for our cactus. And even
more important, Linnaeus pinpoints the location of it as
“Curagao, America” This does give something to work on.
Backeberg makes the flat statement that our plant is the same
as the one which grows on Curacao, and so he considers the
question of names closed. He lists our cactus as Acanthocerens
tetragonus (L.) Hummelink.

I have not so far read any discussion of Backeberg and
Hummelink’s idea, and no doubt there will be rebuttals. In the
meantime I am unable to make a choice between the two pro-
posals. I have been able to examine no specimens from Curagao,
and it seems that only a very detailed comparison of specimens
from this type locality and our plants can give any basis on
which to determine their relationship. In the present state of
our knowledge, I feel it best to repeat the use of Britton and
Rose’s name, at the same time pointing out the question about
it and warning any serious cactus student that he may or may
not in the future find the tide of opinion turning toward
Backeberg’s theory.

The triangle cactus is a beautiful one. It seems to be the only
U. S. cactus which can outdo the large Opuntias in rate of
growth. I have seen well-established plants produce stems 5 and
6 feet tall in one growing season, and since some of these fall
over and root where they touch the ground, in a few years such
plants become large thickets.

This is its mode of growth in the wild. It grows in the very
dense brush just back from the coast in south Texas, sprouting
under the trees and bushes which present an almost unbroken
cover in this area. Here the large stems start upward, and if

CACTI OF THE SOUTHWEST

they find a tree trunk to lean against or attain a tree limb
before they bend of their own weight, they go clambering up
the tree and branch sparingly in it. Those branches which do
not succeed in remaining upright touch the ground again and
by rerooting where they touch, help the cactus to spread. By
combinations of this method and seeding, in several Texas
locations the cactus forms an understory plant so thick among
the trees and bushes that it is difficult to walk through the
stands. On summer nights the brush in such a place is so covered
with hundreds of the huge white flowers that the sight is glo-
rious.

But often when one goes to such a place the sight is not so
wonderful. This cactus is one of the most tender to frost of any
I have grown. It is far more tender than most of the larger
Mexican Cerei. So if one goes to such a natural stand of it in
south Texas in the spring after a winter in which there has been
a freeze in the area, one finds the trees draped with the dry,
brown skeletons of the stems and only new shoots starting again
from the roots. It seems that throughout its range in Texas the
plant is killed back nearly to the ground by freezes every few
years. The cold limits its range, and nowhere north of Corpus
Christi can the plant be grown successfully without protection.
It is definitely a tropical species barely hanging on in our area.

All specimens which I have seen growing wild in Texas have
been uniform in having the mature stems 3-angled—hence the
name, triangle cactus. Only in cultivated specimens have I
seen the stems 4-angled, and these I suspect came from Mexico.
I have never seen a 5-angled mature stem in a U. S. specimen.
However, this is apparently not typical of the species in the
rest of its range. Many stems on the plant as it grows in Mexico
have 4 ribs and some are secen there with 5, while the plant
growing on Curagao is described as having only 4 or more ribs.

This and other differences may be due to the fact that in
Texas we actually have only young sprouts of the plant. Here,
in a lucky time when it does not get frosted for several years it
may attain 8 feet or so tall, but then comes a freeze and it has
to start over again. Only a hundred miles or so south along
the Tamaulipas coast, where it never gets frozen, the cactus
grows 20 feet or more up into the large trees and is a truly
impressive giant.

The largest stand of this cactus which I have seen is in
Cameron County, Texas, in the brush about a mile and a half
inland from the waterway called Callo Atascosa. It is almost
within sight of the Atascosa Wildlife Refuge, and it is unfortu-
nate that it is not within this protected area. Such a stand is a
unique extension of the tropical flora into our area.



Genus Echinocactus Link & Otto

MOST OF THE CACTI in the genus Echinocactus live up to the
meaning of the name. Some of them present among the strongest,
most rigid spines found on any cacti, and most of them are
covered with as complete a spine cover as is found anywhere.
Their main spines are often made especially troublesome by
being hooked at the end, but, because they are never barbed
along the shaft they are actually not as vicious as the much
more slender spines of the Opuntias. Although these heavy
spines are a feature of most of the Echinocacti, a few of them
present more slender and flexible spines, and there are even a
few spineless members of the group.

These cacti are often known as the “barrel cacti,” and this
term is a good one if it reminds us of their heavy, fleshy bodies
and we do not let it limit our concept of them to something only
barrel-shaped or barrel-sized. In size they may actually range
from the huge, truly barrel-like species usually thought of under
this name and sometimes weighing hundreds of pounds, to
miniature forms essentially the same but, in some cases, only
a few inches high when mature. In shape they are typically
globular, although they may be very flattened, hemispherical,
or sometimes heavily cylindrical.

The exteriors of these cacti are typically firm and solid. They
are shaped into from 8 to more than 20 vertical or spiraling
ribs, which may be broad or narrow, high or low, smooth and
even throughout their lengths or undulating, notched, or cross-
furrowed, but never completely interrupted. These ribs may be
thought of as partly or completely fused tubercles, but with the
fusing process always clearly visible. They are never rows of
completely separate tubercles. The arcoles are on the summits
of these ribs.

The presence of these ribs distinguishes the Echinocacti hand-
ily from the tubercled cacti, but not from the Cerei. For the

characters which set these apart and the characters which a
botanist uses to be sure of his genera, we have to look to the
reproductive structures. All of the Cerei produce the flowers
on the sides of the stems, have a flower tube prolonged above
the ovary, and also have a spiny ovary surface. Our Echino-
cacti, however, produce their flowers at or near the apex of the
plant, have no distinct floral tube, and the ovary bears scales
and sometimes wool, but not spines.

It is harder to state differences between the Echinocacti and
their other relatives. Ribs versus tubercles will usually do it,
giving us a handy way to tell them from any of the Mammil-
larias and the members of the genus Pediocactus or genus Ario-
carpus, but the genus Lophophora has what are best thought of
as low ribs. These are small, spineless forms, different from the
Echinocacti in various ways, but for clearly observable differ-
ences one has to look to their ovaries and fruits, which are
naked, with no appendages of any kind. Most of the Mammil-
larias can also be separated from the Echinocacti by having
such naked fruits, but several of them may have some scales on
their fruits.

The genus Echinocactus is used here in practically the old and
original sense given it by Link and Otto. It was originally de-
scribed as a large and complex grouping of ribbed cacti which
produced their flowers at or near the apex of the plant, where
the blossoms grew out of the upper edges of the young spine-
bearing arcoles, and whose ovary and fruit surfaces were to
some degree scaly. Schumann organized a series of subgenera
within it, and later Britton and Rose divided the old genus up
into a whole array of separate small genera, leaving the original
name, Echinocactus, to cover in their system only a few species
of large barrel cacti.

The dividing process has continued until we have had at least
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twelve genera carved out of the old genus, among them Echino-
cactus (in the sense of Britton and Rose), Ferocactus, Homalo-
cephala, Hamatocactus, Glandulicactus, Astrophytum, Sclero-
cactus, Thelocactus, Ancistrocactus, Neolloydia, Echinomastus,
and Coloradoa.

Due to the large influence of Britton and Rose’s publications
these are no doubt the names that most cactus fanciers are fa-
miliar with today. Most people probably think of them as dis-
tinct and definite groupings, even though almost all would be
hard-pressed if they had to try to tell the differences among
them. They are annoyed when someone comes along who thinks
that what they have known as Ferocactus jobnsonii is actually
Echinomastus johnsonii, or that Ferocactus wuncinatus should
have an entirely new genus made for it; and they sometimes
make uncomplimentary remarks about taxonomists who bring
up such subjects. This is because they are blisstully unaware of
the uncertainty of these numerous small genera.

Actually, these genera were erected upon very small differ-
ences and these differences are used to divide them so arbitrarily
that, for instance, the presence or absence of wool on the ovary
is taken to be important enough to divide the woolly Echino-
cactus (sensu B. & R.) from the nonwoolly Ferocactus, while the
equally woolly ovary of Homalocephala is considered of no
significance and the single species placed in this latter genus is
linked in this system no more closely to Echinocactus than to
Ferocactus. Or Glandulicactus is a genus recently erected almost
entirely, as the name implies, because of the presence of glands
on the plants, even though other plants left in three other
genera of the group may have equally obvious glands.

These small genera erected upon this sort of extreme use of
the dividing rather than the synthesizing method are so
poorly defined that their actual history is one of continual shift-
ing of species from one to another and continual disagreement
among the authorities who have tried honestly to define them.
Echinocactus uncinatus, for instance, has been placed during
the fifty years since the move to break up the original genus
into five different genera, Britton and Rose placing it in Fero-
cactus, Knuth putting it in Echinomastus, Marshall in Thelo-
cactus, Buxbaum in Hamatocactus, and finally Backeberg
making the new genus Glandulicactus for it. Various other spe-
cies have been shifted from genus to genus and the genera them-
selves have been both combined and redivided from time to
time. The result is that the index of any recent book on cacti
is used only with difficulty because it either lists many of these
forms under different genera from the book last consulted or
else is rendered overly long by listing each species repeatedly
under the various genera cach has been placed into by one
authority or another.

This situation looks, on the face of it, like the dividing pro-
cess gone to excess, and this attitude toward the problem has
been taken by one contemporary authority. Dr. L. Benson, in
his book, Arizona Cacti, has ignored these newer genera and

placed them all back into the old genus Echinocactus. This
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greatly simplifies things, and would seem a welcome move, if it
can be justified.

Some twenty years have passed since Benson’s recombination
of these genera and there should be something more to be said
on the problem. However, we actually find no more prospect
of agreement on how to classify this group today than ever.
Backeberg has recently published his large work with the genet-
ic divisions at their all-time extreme. Dr. Benson has published
studies on another genus, Pediocactus, in which he has applied
a similar combining to some other small genera, but he has not
dealt again with the Echinocacti themselves. We are left with
the two fundamentally opposing views, each with a top expert
in the field backing it; thus, we must make a choice for our-
selves between them.

To help in doing this we must look about for some newer re-
search which might shed light on the problem. Remarkably
little actual research has been reported recently on these cacti,
but there has been a little. I do not want to place too much
weight upon this small bit of evidence, but we must use it in
choosing between the two very different approaches to this
group.

The most significant recent research is that of Dr. Norman
H. Boke at the University of Oklahoma. He has undertaken
very fine anatomical studies, particularly of the shoot and
arcole formation in various species of cacti. Of particular im-
portance, he has shown that the famous groove which in some
cacti extends above the spine areole-in some running a long
way upward and in some a shorter distance-is really only an
extension of the spine areole itself and so all flowers which
come out of the upper edge of an unelongated spine areole or at
the end of this groove are essentially coming from the same
position in relation to the areole. He has shown that the areole
in all such cases is the same in essential development and struc-
ture, described by the term “monomorphic,” as opposed to the
term “dimorphic” for situations where the flower areole is sep-
arated from the spine arcole entirely. This is important, since
it makes all but academic the huge discussions of grooves versus
merely elongated areoles and short grooves versus long grooves
which have figured in trying to divide the genera within this
group. The areole in all of the various members of this large
group is uniformly monomorphic, a fact which is of some signifi-
cance.

On most of the other characters used to divide the Echino-
cacti into the many genera proposed, much has been written in
the past, but there is no new evidence. Some authorities could
be quoted on each distinguishing character proposed; and other,
equally eminent students, on reasons why the character is of
doubtful value.

However, what little recent research has been done has made
it clear that if the theory of dividing into separate genera on the
basis of each and every little difference prevails, the familiar
genera of Britton and Rose will, for the most part, not stand
as generally used today. Instead there will have to be newer and
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more logical realignments and even some more splittings. Backe-
berg has already embarked upon that sort of future with his
genus Glandulicactus. An indication of the future, if this line
is followed, can be seen in a statement by Dr. Boke summarizing
his research on only three species in the group. He says,

The anatomical data obtained in this study emphasize the
similarities between Homalocephala texensis and Echinocac-
tus horizonthalonius as well as the difference between these
two species and Echinocactus grusonii. The combined list of
characters suggests to the author that if E. horizonthalonius is
to be retained in the genus Echinocactus, Homalocephala
should be returned to the same genus. It further suggests that
E. horizonthalonius could, with equal logic, be referred to the
genus Homalocephala. The outcome will depend upon taxo-
nomic opinion and also upon the results of investigations on
the developmental anatomy of other species now included in
the genus Echinocactus.

These further investigations have not yet been reported, but
since it seems clear that after they are there will probably have
to come a very far-reaching and so far unpredictable realign-
ment of the genera already proposed, it secems undesirable to
perpetuate genus names in this book which have so little mean-
ing now and which have such unpredictable futures. For this
reason I am inclined to follow Benson in a conservative ap-
proach, going back to the usage of the older, inclusive genus
Echinocactus, at least until more work is done. There is a trend
toward synthesis as opposed to division in plant taxonomy and
the distinct possibility exists that a more complete understanding
will show that these recent genera are better thought of as sub-
genera or tribes, as Schumann first meant them to be. For these
reasons I am referring them all back to the genus Echinocactus.

The Echinocacti, understood in this way, are especially inter-
esting to cactus fanciers because of their heavy bodies and con-
spicuous, often beautiful spine covers. They include all of the
huge barrel cacti growing within the United States, which in-
spire such feelings of awe in us—except the huge saguaro. Be-
cause they are such favorites, collectors like especially to grow
them.

But fanciers must always remember that these are the real old
desert rats. If one were to rate the cacti on their adaptation for
survival in extreme desert situations, the finest and most beauti-
ful of these Echinocacti would be among the most specialized
for the extremes of heat and drought. And one should always
remember that this makes the big, tough-looking specimens one
most admires among the least capable of surviving in our cool,
moist gardens and patios. It is a sad sight to see a venerable old
desert barrel turning to mush in an over-watered situation. We
feel sorry for a person who has to watch a desert planting of
these cacti going to pieces in his yard, but there are unscrupulous
nurserymen who will extract large prices for selling and install-
ing fine old plants in places where they cannot possibly live.
Many growers have shown that all of these can be grown almost
anywhere if they are protected and cared for properly, in which
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case their beauty is well worth the trouble they take, but anyone
wishing to grow them must go to the trouble of learning their
requirements and providing for them properly.

Knowing that some will disagree with the treatment of this
group which I am using and will wish to use instead the micro-
genera of Britton and Rose, and realizing that the decision is
at this time largely an arbitrary one, I add with the listing of
each species in this group the alternate name which would be
the valid one at the present time under that system.

KEY TO THE ECHINOCACTI

la. Plants spiny—2.
2a. Central spines never more than one—3.
3a. Central spine hooked if present, or else absent—4.
4a. Radial spines 7 or 8 in number, % to 2 inches long, the
upper 4 or 5 of them straight and flattened, the lower 3
round and hooked; central spine 2 inches or more long;
flower red-brown —E. uncinatus var. wrightii.
4b. Radial spines 8 or more, % to 1% inches long, all round
and straight; central spines absent or less than 1% inches
long; flower cream or yellow in color—S5.
5a. Radials 10 to 19; central spine always present and % to
1% inches long; flower large and yellow with red throat
—6.
6a. Stem becoming to 5 inches in diameter; radial spines
10 to 13 in number; flowers 2 to 3 inches tall
—E. setispinus var. hamatus.
6b. Stems becoming to only 3 inches in diameter; radial
spines 12 to 19; flowers 1% to 2 inches tall
—E. setispinus var. setaceus.
5b. Radials 8 to 11; central usually absent and when present
(in rare cases) only % inch or less long; flower cream to
pale yellowish without red coloring —E. mesae-verdae
(in part).
3b. Central spine present and straight—7.
7a. Mature plants large, 6 to 12 inches in diameter; spines very
heavy and cross-ridged; radials 5 to 8 in number; central
deflexed—S8.
8a. Ribs 5 to 13; arcoles % to 7% of an inch apart; stigma
lobes 6 to 10; fruits imbedded in much long wool, soon-
drying, and not bright colored—9.
9a. Spines extremely heavy, very flattened and very se-
verely recurving against the plant; stems remaining
at most pyramid-shaped instead of cylindrical, with
the ribs noticeably tuberculate —E. horizonthalonius
var. curvispina.
9b. Spines not so heavy, only somewhat flattened and not
recurvingagainst the plant; stems becoming columnar,
with the ribs hardly tuberculate—E. horizonthalonins
var. moelleri.
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8b. Ribs 13 to 27; areoles 1 to 1% inches apart; stigma lobes
10 to 17; fruits standing exposed beyond the wool, very
slow drying, and bright red in color —E. texensis.
7b. Mature plants not so large, 1% to 4 inches in diameter;
spines rigid but not extremely heavy or cross-ridged; ra-
dials 8 to 16 in number; central porrect or turned upward
—10.
10a. Central usually present on only some areoles and %
inch or less long; radials 8 to 11 in number and % inch
or less long —E. mesae-verdae (in part).
10b. Central always present, % to % of an inch long; ra-
dials 10 to 16 in number and to % of an inch long
—E. erectocentrus var. pallidus.
2b. Central spines more than 1 on mature plants—11.
11a. Lowermost central spine hooked; upper ones straight—12.
12a. Mature plants massive in size; radial spines 12 to 20, all
but the lower 3 of them slender, flexible, bristle-like, and
white; central spines very heavy and cross-ringed
—E. wislizeni.
12b. Mature plants small to large, but not massive, radial
spines all rigid; centrals various but not cross-ringed—13.
13a. Mature plants large, 7 to 12 inches thick; largest cen-
tral spines 2 to 6 inches long—14.
14a. Ribs very high and broad and composed of massive,
rounded tubercles 1% to 2 inches tall and in diam-
eter at their bases; central spines 4 to 8 in number,
all round or nearly so and smooth
—E. hamatacanthus.
14b. Ribs high but acute, composed of indistinct tuber-
cles only about % of an inch across; central spines 4,
all flat and pubescent
13b. Mature plants small, not over 6 inches and usually 4

—E. sinuatus.

inches or less thick; largest central spines 2 inches or
less long—15.
15a. Radials brown, yellowish, or tan, fading to gray;
upper centrals conspicuous for forming an erect “V”
of straight, diverging spines; flowers greenish or
yellowish—16.
16a. Radials 12 or more, ribs 13; flowers greenish and
not opening widely—17.
17a. Roots fibrous; radials 12 to 14; flowers green
suffused with rose —E. brevibamatus.
17b. Roots composed of a long, fleshy, white tap-
root; radials 13 to 28; flowers plain green
—E. scheeri.
16h. Radials 7 to 12; ribs 8; flowers yellow and open-
ing widely —E. tobuschii.
15b. Radials all but the lower one on each side of the
arcole white; upper centrals not forming a conspicu-
ous, erect “V”; flowers rose, purplish, pink, white,
or rarely pale yellowish —E. whipplei (in part).
11b. All central spines straight—18.
18a. Radial spines predominantly white—19.
19a. Radials 25 to 36; plant small, 3% inches or less tall
—E. mariposensis.
19b. Radials 7 to 16; plants becoming larger than 3% inches
tall—20.
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20a. Radials % to 1 inch long; centrals somewhat flattened

and 1 to 2 inches long —E. whipplei (in part).

20b. Radials % to % inch long; centrals round and %

to 1% inches long

18h. Radial spines with various strong colors besides white

—21.

21a. Ribs 8 in mature plants
21b. Ribs 12 to 14—22.

22a. Spines with bright red zones and some of them flat-

—E. conoideus.

—E. bicolor var. schottii.

tened and 1 inch or more long on mature plants;
flowers large and very bright rose-pink

—E. flavidispinus.

22h. Spines gray or yellowish to dull purplish or reddish,

but not bright red; all spines round and none over

% of an inch long; flowers small and pale pinkish

—23.
23a. Lowermost porrect central only % to %s of an
inch long; ribs % to 1 inch wide ~ —E. intertextus

var. intertextus.

23b. Lowermost porrect central % to % of an inch
long; ribs narrower, only % to % of an inch apart
—E. intertextus var. dasyacanthus.

1b. Plants spineless —E. asterias.

Echinocactus horizonthalonius Lem.

“Turk’s Head, “Devils Head” “Eagle Claws” “Bisnagre,

“Bisnaga de Dulce,” “Bisnaga Meloncillo”
SR

sTEMS: Each plant is at first a depressed hemisphere which
later elongates to become a pyramid or a short cylinder in
shape. It grows to a maximum size of about 8 inches tall and
8 inches in diameter, and is almost always single, but rarely
forming 2 or very rarely 3 stems. There are almost always 8
ribs, but reports have been made of 5 to 13 ribs. These are
very broad and rounded, with shallow grooves between them,
and when old they are more or less interrupted by shallow
cross-furrows. They may be vertical or spiraling. The color of
the surface is a dull gray-green. Young plants have only a
very little short wool at the apex, but old plants have a tuft
of long wool filling the apex.

DESCRIPTION

AREOLES: Spherical or nearly so and % to % of an inch apart.
Having much long wool when young, but nearly bare when
old.

SPINES: There are 5 to 8 radial spines. They radiate rather
evenly around the areole, except that there is no lower radial
present. In one form the radials are strongly recurved against
the plant. Those of adjacent arcoles interlock extensively.
There is also one central spine on mature plants, which is
more or less strongly deflexed and curved downward upon
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the others. All spines are from % to 1% inches long, heavy
to very heavy from enlarged bases, almost round to distinctly
flattened. Their surfaces are rough and more or less cross-
ridged. Their color is brownish or reddish fading to grayish
or sometimes almost black.

FLOWERS: Very brilliant rose-red in color. They are 2 to 3
inches broad and long. The ovary is covered with small scales
and dense white or pink wool. The outer segments are short,
narrow, and sharply pointed, sometimes ending in a blackish
spine. The inner petals are longer, somewhat lance-shaped,
with notched, toothed, or ragged edges, but usually ending in
a spinclike point. There are very many short yellow stamens.
The style is pink. There are 6 to 10 long stigma lobes which
are reddish or pink on the lower side with the upper or inner
sides salmon to somewhat orange or even olive.

FRUITS: Oblong, to 1% inches long by about % inch thick,
with some scales on the surface and enclosed in the long wool
at the apex of the plant. This fruit dries from the tip down-
ward so that when it is ripe the lower part is usually reddish
and soft while the upper part is brown and dry. This upper,
dry part usually breaks off, leaving the base and many seeds
imbedded in the long wool. The seeds are about % of an inch
long, somewhat irregular and angular in shape, with large,
depressed hila. The surface is rough and dark brown.

RANGE. All of trans-Pecos Texas, most of southern New Mexico
and on into Arizona and Mexico.

REMARKS. With this species we venture into the fascinating
group of the barrel cacti. While this is not one of the largest of
the group, it is as tough as they come, its surface almost as hard
as leather and its spines so strong, rigid, and spreading that one
of its local common names, “eagle claws,” is apt.

This licele barrel grows on arid, rocky hilltops and slopes
where there is no brush and very little grass to shade it. One
may encounter it in such exposed places once he has passed
westward over the Pecos River anywhere below Roswell, New
Mexico. It is especially common in parts of the Davis, Guada-
lupe, Franklin, and other mountains of southern New Mexico
and southwest Texas, where places may still be found with
dozens of fine old specimens dotting the hillsides. However, it
is much more usual now, over most of its range, to find an iso-
lated plant and to search the surrounding area without finding
a companion to this one somehow surviving individual. The most
likely places to see this species in quantity today are in the bins
of cactus dealers and the beds of nurserymen.

It is hard for us now to imagine the wealth of such plants
that our unspoiled deserts once boasted and the mayhem man
has visited upon them in a relatively short time. Mr. Ernest
Braunton, in an article published in the Cactus and Succulent
Journal in 1933, tells of counting 500 cacti of this species up-
rooted and dumped into a ravine during a single clearing and

building project that year in El Paso, Texas. He called then for
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some sort of conservation of such plants, but was not heard, and
now one has to go far into the out-of-the-way places of the
mountains to find any of these cacti at all. Such is the situation
almost everywhere, and the individuals we do find seem to be
only the lucky ones which have so far been missed by the dig-
gers. Since this cactus does not hide under any brush or survive
well in thick grass, it is especially vulnerable and the motives
for taking it have been several.

As one of its Spanish common names implies, in the past its
flesh has been used for the making of cactus candy. It is prob-
ably used little if at all for this in the U. S. today, but now it is
taken for use in the so-called desert plantings fashionable for
yards and gardens. But in this it usually suffers almost as cer-
tain a death as in the candy manufacture. It is so strictly a
desert plant that it does not thrive well even in the yards of
New Mexico or west Texas; only those willing to give it the
most specialized situation should try to grow it. In the mean-
time, it becomes more and more scarce as we are fascinated by
the tough old fellows and bring them from their deserts.

This species apparently received two names in the same year.
In 1839 it was named E. horizonthalonius by Lemaire and E.
equitans by Scheidweiler; however, the first of these two names
has long been the one used for it. Engelmann attempted to set
those specimens with central spines apart as variety centrispinus,
but this division was long ago dropped as unnecessary since it
would comprise almost all mature specimens seen and leave out
all juvenile ones. However, there do seem to be two recogniz-
able varieties which are consistent.

Echinocactus horizonthalonius var. curvispina SD

DESCRIPTION PLATE

STEMS: As the species, except that old specimens remain short
and pyramid-shaped instead of cylindrical and have ribs
which are very flat but quite noticeably interrupted by cross-
furrows and, therefore, tuberculate.

AREOLES: As the species.

SPINES: As the species, except that they are always very heavy,
very flat, and very severely recurved against the plant, with
no spines projecting outward.

FLOWERS: As the species.

FRUITS: As the species.

RANGE. Practically limited to west Texas. From the lower Pecos
River to the Davis and Guadalupe mountains.

REMARKS. The Texas members of this species are mostly of this
form. I have examined hundreds of Davis Mountain specimens
without seeing a single plant diverging from this description. In
southeastern New Mexico there are less definite examples which
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appear sometimes as intermediates. Engelmann stated, in “Cor-
rections to the Cactaccac of the Boundary, that these two
forms had “entire identity” and could scarcely be called varie-
ties, but that the intermediates seem to require them. Yet when
one moves so short a distance from the Franklin Mountains as
the Selden and Portrillo mountains he finds all of the specimens
there clearly of the next variety.

Variety curvispina is, therefore, the eastern form of the species.
The extremely heavy, recurved spines on the squat, pyramid-
shaped barrel gives us one of the most beautiful forms found in
the cacti. It is a plant remarkable for the unvarying tidiness and
symmetry of its form and it gives a fascinating expression of
unyielding toughness. Still, its spines are so appressed against its
surface that one may hold an old giant of this variety in the
flat of the hand without getting a prick from it. I have seen
workmen unloading a truckload of these plants by casually
tossing them down from one to another like balls-all bare-
handed. This is something one had better not try with the more
western variety of the species.

Echinocactus horizonthalonius var. moelleri Haage Jr.

DESCRIPTION PLATE 1

STEMS: As the species, except that with age it becomes more
columnar than pyramid-shaped and taller but not so large in
diameter. The ribs are high but with very shallow cross-
grooves; the tubercles are more fused and often are hardly
visible at all.

AREOLES: As the species.

SPINES: As the species, except that the spines are not so heavy,
being only somewhat flattened, and straighter; not recurving
against the plant but rather standing out at angles from its
surface.

FLOWERS: As the species.

FRUITS: As the species.

RANGE. From the Franklin and Guadalupe mountains west into
Arizona.

REMARKS. This is the western form of the species. By comparison
to the other variety it is smaller in diameter but taller and more
columnar, with sharper, higher, less interrupted ribs. But the
most noticeable difference is in the spines, which in this variety
show none of the tidiness of the others, but stand out at all
angles in chaotic, interlacing masses. Where the one may be
handled ecasily, woe betide anyone who thinks to pick up this
variety by other than the roots, as there are spines aimed in
every direction and if he secks to withdraw from a point in one
direction he will usually back into an opposing point nearby or
even be caught between the spines, which often have a pincers
action. These spines are also much less heavy or flattened than
those of the other variety.
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Echinocactus texensis Hop{f
(Homalocephala texensis (Hopff.) B. & R.]
“Devil's Head,” “Horse Crippler; “Candy Cactus,” “Manco

Caballo,” “Viznaga”

STEMS: Very broad. Greatly flattened to sometimes dome-
shaped. This cactus grows to a maximum of about 12 inches
across, and such large plants rise from only 2 to occasionally
8 inches high. Stems are usually single, but the plants occa-
sionally produce 2 or 3 equal stems. When injured at the sum-
mit, they often produce a cluster of small heads on top of the
old one. The surface is dark green. The ribs are prominent and
acute, normally 13 or 14, 20 or 21, or 27 in number. The apex
of the stem is filled with some long, white wool.

DESCRIPTION

AREOLES: Triangular to inverted heart-shaped, % to % of an
inch in greatest diameter, and covered with white or gray
wool. They are located about 1 to ¥ inches apart.

SPINES: Reddish or brownish-gray, becoming whitish when
old. Only a litde flattened, they are ringed by regularly oc-
curring ridges, and are very heavy and rigid. There are 6 or 7
radial spines from % to 2 inches long. There are typically 2
diverging upper radials which are comparatively small and
short, 2 lateral radials which are very heavy and long—often
the longest spines—and a pair of lower diverging radials
which are again smaller. Occasionally there may be one ad-
ditional radial which is also comparatively small and directed
straight upward. All the radials may be straight and spread-
ing to strongly recurved. There is also one central spine which
is the stoutest spine, often % of an inch thick at the base and
sometimes much more than that. It is from % to 2% inches
long, deflexed, and from straight to recurved or sometimes

slightly hooked.

FLOWERS: These are bell-shaped, 1 to 2% inches in diameter
and similar in length, slightly fragrant and very beautiful,
each flower displaying an interesting range of shades. The
ovary is densely covered with long white wool and many
short, sharp-pointed but soft, blackish scales. These scales
lengthen as they progress upward, while the wool thins. The
outer perianth segments are short, narrow, and sharp-pointed.
Their midribs are fleshy and greenish or brownish, ending in
a brownish point, while their edges are greenish to whitish,
fringed, and more or less covered with a web of wool. The
inner perianth segments are narrowly lanceolate from narrow
bases. These bases are red. A pale rose midline extends up the
petal, darkening noticeably as it nears the apex, where it ends
in a pronounced mucro which is purplish or brownish. All of
the expanded part of the petal is pale lavender, salmon, pink
or sometimes almost white, depending upon the individual
plant. The edges of the petals are fringed to the tips, feathery
in appearance. The filaments are reddish to pinkish, the an-
thers pale yellow. The style is yellowish or pinkish. The stigma
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has 10 to 17 rather long yellowish or pinkish lobes, each often
having a red stripe on the lower side.

FRUITS: Spherical to oval, % to about 1% inches long. They
remain fleshy and become brilliant red. After a very long
time on the plant they usually split open vertically on one
side. Scattered over the surface are the dried and hardened,
bristle-like ovary scales, each with a tuft of white wool in its
axil. On the top of the fruit clings the dried remains of the
perianth. The seeds are black, kidney-shaped, slightly less
than % of an inch in length.

RANGE. All of Texas west of a line from approximately the
mouth of the Colorado River to near Fort Worth and “Wichita
Falls, except the Texas Panhandle and the extreme western tip
of the state beyond the Guadalupe Mountains. Also in extreme
southwest Oklahoma and southeastern New Mexico as far north-
west as Roswell. Extending deep into adjacent Mexico.

REMARKS. It is fitting for this plant to carry the name zexensis,
for it has one of the widest ranges of any cactus in that state,
and it does not venture far into any other state, barely entering
Oklahoma and only penetrating a corner of New Mexico. It is
a low, flat, retiring cactus content to stay under the grass, so
although it is fairly common over a wide range, many people
do not know it. Yet when one has once discovered it, he is not
likely to forget the plant.

The impression this cactus gives is one of elemental, even
brutal strength. It squats low to the ground, usually only 2 to 5
inches or so high, its surface is hard and unyielding, and it is
covered with a loose system of not too many but some of the
most robust and rigid spines found on any of our cacti. There
it sits, and it seems to dare anyone to come its way. No wonder
the ranchers of two nations call it in two languages by the name
“Horse Crippler,” for it is said that it sits there unseen in the
grass, and if a running horse steps on it, the rigid spines will
penetrate the tender underside of the hoof and cripple the horse.
Its very strength brings its downfall, since most ranchers regu-
larly uproot any of these pests they see on their ranges, and
this has greatly reduced the numbers of these cacti found in
many areas. However, the species is still very common in certain
fields from within sight of the Gulf around Corpus Christi
northwest through central Texas and in extreme southeast New
Mexico. To either side of this broad southeast to northwest band
one finds it less frequently, but it ranges over a wide area.

This species is remarkable because, even though it is one of
the toughest of the barrels in structure, it can stand lots more
moisture than most others of this group. For this reason it is
much better adapted to cultivation than most of its relatives
and can also stand more cold than most of them. It is a favorite
among collectors and growers.

The species was first described and named Echinocactus
texensis in 1842. Three years later Engelmann described it
again and designated it Echinocactus lindheimeri. There were
few other names coined for it, but E. platycephalus by Muchlen-
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pfordt and Melocactus laciniatus by Berlandier are two syn-
onyms.

There have been two varieties of this cactus proposed, variety
gourgensii Cels and variety longispinus Schelle. Since it grows
over so wide a range it is surprising there are not more local-
ized forms deserving varietal rank, but the species is remarkably
stable. There is a general gradient of spine size on these plants
as one moves from southeast to northwest over its range. Those
specimens from southeast Texas have more slender and usually
somewhat shorter spines than those from farther northwest.
This is not surprising, and the first of the above proposed
varieties seems to be no more than a segment of this gradient
which cannot really be set apart.

However, there is one local population which seems to be
rather distinct from the rest, and which may deserve varietal
rank. In the Big Bend of Texas, in Brewster County, one finds a
population of this species which is identical to the rest except
for the following points: its surface is more gray-green than
typical, and its central spines run from 2 to 2% inches long on
mature individuals. This plant’s physiology is also so different
from that of the typical specimens from the rest of Texas that
while the typical specimens have been growing, blooming, and
fruiting each year in my beds, my examples of this form have
sat right beside them for five years with a minimum of growth
and never a bloom. This may be variety longispinus Schelle,
but since I have never succeeded in seeing its flowers and fruits
and cannot give more details about it, it is not so listed here.

After what looked like a history free of any arguments over
its taxonomic place, this cactus caught the eye of Britton and
Rose and they took it out of the genus Echinocactus and erected
a new genus, Homalocephala, for it. This has remained a mono-
typic genus.

There scems to have been little if any discussion of the valid-
ity of this new genus. It was accepted as a logical result when the
original genus Echinocactus was broken up, and so it may be if
one is to follow in that step to no one knows yet what frag-
mentation. However, I have noted in the discussion of the genus
Echinocactus that some of the most significant recent research
on cacti has involved this species. Dr. Boke’s summary of his
anatomical research results are so important here that we should
refer to them again. He says, “The combined list of characters
suggests to the author that if E. horizonthalonius is to be re-
tained in the genus Echinocactus, Homalocephala should be re-
turned to the same genus. It further suggests that E. horizontha-
lonius could, with equal logic, be referred to the genus Homa-
locephala”

Faced with this alternative, I choose to return Homalocephala
texensis to the genus where it was originally thought to belong,
rather than to further fragment the original genus and eliminate
it from our area altogether by making it a Homalocephala
horizonthalonius.

I find a great similarity between Echinocactus texensis and
a plant brought out of Mexico by a dealer. I saw several dozen
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specimens of this Mexican plant, some of them up to about 16
inches in diameter but still only about 8 inches tall. The ribs,
arcoles, and spines of this plant are almost identical to those of
our plant, except that the spines are longer and more yellow in
color, and the centrals stand more upward. The plant was being
sold as Echinocactus victoriensis, but I have been able to learn
little more about it. It does not seem to be Ferocactus rafaelensis
(Purpus) B. & R. This plant appears to be the most closely re-
lated to our Texas cactus of anything I have yet seen.

Echinocactus asterias Zucc.
[Astrophytum asterias (Zucc.) Lem.]
“Sea-Urchin Cactus”

DESCRIPTION PLATE 1

STEMS: Extremely flat, depressed disc-shaped to sometimes
low dome-shaped. Mature plants arc from 2 to occasionally
6 inches in diameter by less than I to at most 2% inches tall.
This plant body, which is always simple, is divided by very
narrow but distinct vertical grooves, into 8 broad, almost flat
ribs. These ribs actually form triangular sections of the stem.
Up the center of each section runs a line of arcoles which are
on no projections and separated by no cross-grooves of any
kind. The surface of the plant is a dull green, and scattered
over it are tiny, less than pin-head-sized clusters of very short,
whitish wool.

AREOLES: Circular, a little less than % to % of an inch across,
and filled with dense wool, at first straw-colored, then gray.
They are located about % to % of an inch apart.

SPINES: None.

FLOWERS: Yellow with orange throats. 2 to 3% inches across
and about 2 inches tall. Opening widely. The ovary is densely
covered with scales which have blackish, bristle-like points at
their summits and much cobwebby wool in their axils. The
outer perianth segments are short, narrow and pointed,
greenish in color, and covered on their outer surfaces with
short fuzz. The inner segments are long, slightly spatulate,
from narrow orange bases. The upper parts are clear yellow,
the edges entire and the tips from entire and slightly pointed
to somewhat erose and irregular. The filaments are orange at
their bases and yellow above. The anthers are yellow. The
style is yellowish and the stigma has 10 to 12 yellow lobes.
FRUITS: Oval, about % inch long. Densely covered with spines
and wool. Becoming dry while on the plant and finally
breaking off at or near the base. The seeds are black or
nearly so, shiny, about ¥is of an inch long.

RANGE. Entering Texas from Mexico only in the lower Rio
Grande Valley, where it is found in a few locations in Starr and
Hidalgo counties.
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REMARKS. Strange as it may seem, this is a diminutive barrel
cactus. It is unmistakably the dwarfed relative of a group of
large, columnar barrels found in Mexico and it is still very
closely related to the biggest barrels of all. But this one has
apparently survived by being small, inconspicuous, and retiring.
It even dispenses with the typical heavy covering of spines and
shows that survival is possible without these. This is said to be
accomplished by having the whole body suffused with some
chemical compounds distasteful to all enemies so that it can
remain unarmored among them. It also has scattered over its
surface to a greater or lesser degree on different specimens a
series of clusters of short white wool, said to substitute to some
extent for the lack of the shade which other cacti get from their
spines.

The form of this cactus is unique and remarkably beautiful.
It projects a very short distance above the ground even when
plump and water-filled. When water is deficient it shrinks to a
mere flat disc which hardly projects above the ground at all
and may be almost covered by the sand. Its common name
comes from the fact that its broad, nearly flat ribs and its shape
make it look almost exactly like the skeleton of a sea urchin
denuded of its spines.

The cactus has had at best a precarious foothold on the north
side of the Rio Grande. It has been found on the dry hills over-
looking the river and never more than about 15 or 20 miles
north of that river. And we have in recent times not been kind
to this immigrant. The cactus has been a favorite among col-
lectors, partly because it is a beautiful curiosity without spines.
Dealers have for many years scoured the counties where it
grows for the plant, and have uprooted it by the thousands for
the trade. At the present time it takes a very good guide to show
one the few locations in Texas where it still grows in numbers,
and the chances are rather good that when one gets there a
cactus digger will already have eliminated the population. With
the widespread clearing of the area which is now going on, this
cactus may well be eliminated in Texas, although it is abundant
in Mexico.

The species was long ago called Echinocactus asterias by
Zuccarini. Over a hundred years ago Lemaire separated out
some cacti formerly in that genus, including this one, into a new
genus, Astrophytum. Coulter later thought this unwarranted
and returned them to Echinocactus. K. Schumann agreed with
him, but listed Astrophytum as a subgenus of the genus Echino-
cactus.

Most authors since then have treated Astrophytum as a sepa-
rate genus, although very few of the books on U.S. cacti have
included it at all, since only this one species is found in the
U. S. and that only in a very small region of south Texas.
Buxbaum, the great theorizer about cacti, decided that the
Astrophytums do not have any close relationship to the Echino-
cacti at all, but instead he considers them the most northetly of
the South American cactus group. He considers the closest rela-
tives to the sea-urchin cactus to be the members of the South
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American genus Frailea. Others, including Backeberg, have
opposed this idea most strenuously, and their arguments show
good reasons why it is after all an Echinocactus. It does seem
that if this, with its scaly, woolly ovary, is not a member of the
Echinocacti then the distinguishing characters of that group are
of little validity and the group can hardly exist on any level at

all.

Echinocactus wislizeni Eng.

(Ferocactus wislizeni (Eng.) B. & R.]
“Barrel Cactus,” “Fishhook Barrel,
“Visnaga,” “Biznaga,” “Biznaga de Agua”

“Candy Barrel”

STEMS: Spherical at first, then ovate or conical, and finally
cylindrical. This plant becomes very massive, up to at least
4 feet tall, and is said to have reached 6 feet tall. It grows
about 2 feet in diameter. There are 13 to 25 ribs which are
sharp, up to about 1% inches high, and a little undulate
because of the slight bulging at the areoles. The color of the

surface is dark green.

DESCRIPTION

AREOLES: % to 1 inch long and % to % inches apart,
elliptic to linear. Those areoles which have not produced
flowers have the upper end prolonged as a narrow groove;
but after blooming this upper part of the areole is perma-
nently broadened and connected to the lower, spinous part
by a more narrow neck. It has a short brownish wool which
fades to gray and then is mostly lost on old arcoles. Some
glands are present.

SPINES: There are 12 to more than 20 slender radial spines.
The upper and lateral ones are flexible, bristle-like, whitish,
and about 1 to 2 inches long. The lower 3 are a little shorter
and rigid, approaching the character of the centrals. There
are 4 very strong centrals 1% to 3 inches long, yellowish to
red or purplish-red, and all ringed by conspicuous annular
ridges. The upper three are straight, spreading upward, and
are round to somewhat flattened. The lower one stands porrect
or slightly deflexed, is usually hooked downward at the end
(but on rare specimens is nearly straight), is much heavier
than the other centrals, and is somewhat to greatly flattened.

FLOWERS: Variable shades of yellow, gold, orange, or red,
about 2 inches long by 2 to 3 inches across. The ovary is
covered with scales which are green, edged in white. The
outer segments of the perianth are short, triangular-shaped to
ovoid, with pointed apexes, the midlines greenish to reddish
or yellowish, and the edges entire and lighter colored. The
inner segments are linear and sharply pointed, the edges
slightly irregular or erose. They are most commonly orange-
red on the midlines shading to conch-shell pink on the edges,
but they may be all yellow or all red. The extremely numer-
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ous filaments are yellow or red, the very small anthers
yellow. There are 18 to at least 26 long, pointed, erect stigma
lobes which are in yellow flowers yellow, in red flowers
reddish below and yellowish above.

FRUITS: Oblong, % to 2% inches long, practically covered
with white-edged scales. They are yellowish and fleshy at
first, but remain long on the plants, becoming finally dried
and hard. The sceds are nearly % of an inch long, black,

with the surface rough but not tuberculate.

RANGE. From Arizona east through the mountains of southern
Hidalgo and Luna counties, New Mexico, to the Organ and
Franklin mountains of Dona Ana County, and extending into
Texas only in the Franklin Mountains near El Paso. Also in
adjacent Mexico.

REMARKS. This is the largest cactus in our area, and the one
which is truly barrel-like in its dimensions. An old specimen of
this cactus is awe-inspiring for its sheer bulk and the impression
of age and strength it presents. It is the tough old patriarch of
the exposed mountain slopes in our semidesert regions. Such a
mountainside still dotted with its population of old barrels is
an unforgettable sight. The effect is much like that of viewing
a herd of buffalo or a flock of whooping cranes, and the chance
of experiencing it today is almost as unlikely. Each of these is
a giant among its kind, formidable to confront—yet today cach
is, as a species, only a pitiful remnant of what it once was. One
is lucky now to find an individual candy barrel, and there are
very few places left in our area where one can see a population
of old specimens still undisturbed in their natural glory.

There are several reasons why such great, formidable species
have fared so badly in the last hundred years, and understand-
ing them can teach us much about this cactus and about our-
selves. Some of these reasons arise out of the fact that, taken
individually, these organisms are not as invulnerable as they
appear. They are all approaching extremes in development and
adaptation to very special environments, and while this gives
them great survival powers in these special environments, it
makes them conspicuous targets for new enemies which enter
the community and it renders them ungainly misfits which
cannot maintain themselves when the environment is changed
or they are pulled out and put somewhere else.

Modern man is the new enemy which has recently entered
the environment of each of these, and they have fallen in terrible
numbers before his attack. But why did he come before them as
such a ruthless destroyer? Preciscly because of their size and
majesty.

Each of them was so big that an individual presented a mass
of flesh usable for food and other purposes. As they slaughtered
the buffalo for meat and hides, they slaughtered the barrel
cactus to use its watery pulp. The few that were sacrificed to
the thirst of prospectors caused no problem. The real inroads
upon this plant came with its use for making candy. This became
so widespread that it became known by the name, candy barrel.
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Man’s slaughter of these organisms could be more ecasily ex-
cused if it had been limited by even such uses of them, but it
has not been. The very appearance of them apparently invokes
a reaction in modern man, and he has turned his weapons upon
them in a frenzy of destruction. It is as though before their
formidable majesty he developed an inferiority complex which
issued in an urge to kill. The extent of this factor in the slaugh-
ter of the buffalo is casily seen, but few realize that it has
played a big part in the disappearance of the barrel cactus.

One of the few places where I have seen a stand of old barrels
was in a small canyon so deep in the Franklin Mountains that
a mountain lion shadowed us as we proceeded up it. Here I
found myself on a steep slope with several dozen fine old cacti
up to four feet tall in view at the same time. But I had arrived
there a week or so too late. As I moved from one to another
of these old monarchs, each perhaps half a century old, I found
that each had been neatly decapitated or else the apex split
open by one deft stroke of a machete or some such instrument.
The exposed flesh of each one was melting away in the heat.
Since then that canyon is a sad place to anyone knowing what
was needlessly destroyed.

I did not understand the reason for such a destruction until
some time later when I stood and observed people filing through
the cactus house of the New York Botanical Garden. Here I
saw a man push against the fence which protected the plants
and, gesturing excitedly toward a beautiful old barrel cactus,
roar for the benefit of his young son, “Look at that big, ugly,
—————— thing!! God, if I could only get at it, you'd see
how I'd fix it! I'd tear it apart!!” Only then did I realize how
such great organisms have been sacrificed to the ego of modern
man.

More indirectly, but quite as effectively they have been sacri-
ficed to man’s meddling with their environment. When he
moves in and tampers with it, they, being so specialized, are
usually the first to go. And, finally, the unwise treatment of
those who do appreciate the beauty of these cacti takes its toll.
Fine old giants are pulled up and planted in lush yards where
they cannot live. The extent of this activity is so great that I
have seen them arrive by the truckload at nurseries in climates
where they cannot possibly be kept alive out-of-doors. Against
all of this destruction the buffalo and the whooping crane are
now protected, but not the candy barrel within our area.

There have been a few problems about this species’ taxonomy.
Engelmann first described and named it. He also described and
named an Echinocactus emoryi, which has been the subject of
much confusion since some have thought it was a synonym of
this and some have thought not, and he also had an E. wis/i-
zeni var. decipiens, but neither of these forms appears in the
arca covered by this study and so we do not have to evaluate
them here. Apparent later synonyms for E. wislizeni were
E. falconeri Orcutt and E. arizonicus Kunze.

Everything was rather stable, taxonomically, concerning this
plant until Britton and Rose. These authors, however, in
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breaking up the old genus Echinocactus erected a new genus
Ferocactus and placed in it this plant, along with various
others. It has generally been known since their time as Fero-
cactus wislizeni.

But Britton and Rose’s genus Ferocactus has not fared very
well. A number of species which they included in it have since
been removed by other students to other genera, among them
their Ferocactus johnsonii o Echinomastus, F. hamatacanthus
to Hamatocactus and E. crassibamatus and F  wuncinatus to
Glandulicactus. It is obvious that Britton and Rose’s concept of
the genus Ferocactus was not satisfactory and that the genus
has come to be, at best, another microgenus. The only real char-
acter which can be cited to set wislizeni off from the Echinocacti
is the absence of wool on the ovary and fruit. If this is con-
sidered a character less essential than it takes to support a genus
all by itself, as Link and Otto obviously regarded it, then we
would have little if anything else definite to uphold the genus
Ferocactus. Because of these considerations I am using the older
genus name for this plant.

Echinocactus uncinatus var. wrightii Eng.

(Glandulicactus uncinatus var. wrightii (Eng.) Backbg.]
“Turk’s Head,” “Cat-Claw Cactus,” “Brown-Flowered
Hedgehog,” “Texas Hedgehog”

DESCRIPTION PLATE 20

STEMS: Oval, up to 8 inches tall and 4% inches thick, but
usually much smaller. These stems are almost always single,
but occasionally they may produce 1 or 2 branches at or near
the base. The surface is bluish-green with a gray glaucescence
and is formed into 9 to 13 ribs. These ribs are fairly high
and conspicuous, separated by broad grooves, and consist of
rather distinct but partly fused tubercles. The tubercles them-
selves are rather remarkable in shape. The arcole is on the
upper slope of the tubercle, which is prolonged below or
ventral to the arcole into a chinlike swelling which more or
less overhangs the upper end of the areole on the next tu-
bercle. The abrupt drop-off from this prominent chin before
the next tubercle produces a sharp cross-indentation of the
rib when it is old. On the new tubercles the chin and this
cross-indentation are not yet so definite.

AREOLES: Elongated oval, to about % of an inch long, the
upper end prolonged into a narrow extension which has been
called a groove. The spines all grow from the broader lower
portion of the arcole, while the flower is produced from the
narrower upper end of it. In the still more narrow neck of
the areole joining these two regions there are produced several
yellowish glands. The whole areole contains gray or slightly
yellowish wool.

SPINES: All spines are very heavy and are at first red, later
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reddish-brown, straw-colored, or grayish, with the points
remaining darker. There are 7 or 8 radial spines which ra-
diate rather evenly. The upper and lateral 4 or 5 are straight,
flattened, and from % to 2 inches long. The lower 3 radials
are % to 1% inches long, round, or nearly so, more or less
curved, and hooked at their tips. There is one central spine
from 2 to at least 4 inches long, which stands porrect or
turned upward, and is very heavy, angled, usually twisted,
and hooked at the tip.

FLOWERS: Maroon to garnet in color. They are funnel-shaped,
not opening widely, % to 1% inches long, and about 1 inch
across. The narrow ovary is covered with short, broad scales
with brown centers and broad white, membranous edges. The
outer perianth segments are triangular to long triangular with
bluntly pointed tips and white, entire, but often crinkled,
edges. The maroon to garnet inner segments are linear, their
edges sometimes lighter colored and often irregular or toothed
above, with the apex slightly pointed, irregular, or sometimes
even squared off. The filaments are brown or maroon, the
anthers cream-colored. The style is brown, the stigma having
10 to 14 broad, fat lobes which are cream-colored above and
maroon below.

FRUITS: Oblong to egg-shaped, % to 1 inch long. They are
for a brief time pale reddish between the whitish scales which
very nearly cover them. They soon become dry and colorless,
usually remaining on the plant for a long time in this condi-
tion. The seeds are about Ys of an inch long, curved, and
compressed, with the hila basal. The surface of the seeds is
finely tuberculate.

RANGE. Southern New Mexico, south Texas, and adjacent
Mexico.

REMARKS. Although commonly designated as a hedgehog cactus
rather than a barrel, this cactus is a smaller one of the latter
group with spines to rival any.

The range given above for this form is less specific than for
most. This is because, while the cactus has been found over a
huge arca, it is apparently common today hardly anywhere,
and we suspect that it has been eliminated from some of its
former range. It is still to be found in limited numbers on dry
hills from El Paso to Van Horn and on down the Rio Grande
past Presidio, Texas. This is a far cry from Coulter’s statement
of 1896 that it was then “abundant from El Paso, Texas, to the
Pecos,” but it does seem to be the center of this cactus’ range
and the only area where one can count on finding it today.

From here there are isolated records of the plant for great
distances in all directions, even though none of them seem to
represent  established populations at these faraway points.
Coulter stated its range as, “Extending almost to the mouth of
the Rio Grande” After several years of extensive observation
almost all along that river, the idea of this cactus existing any
more below the Big Bend had about become unbelievable to
me, when suddenly I found one specimen of the cactus growing

73

happily near Falcon Dam in Starr County, far down toward
the mouth of the river from any place I had seen it before. No
more could be found in the area, and we have still found no
record of the plant in the more than 300 miles between this
collection and the Trans-Pecos records. However, this does
corroborate to a great extent Nealley’s old record of the plant
having been taken near Rio Grande City.

In all other directions we find similar very widely scattered
records, some of them not duplicated in many years. Northeast
of the central range there is Lloyd’s record of the plant just east
of Fort Stockton, Texas, which I have not been able to dupli-
cate. Going north and west of El Paso there are few and very
widely scattered records of the cactus in New Mexico. Very far
to the northwest. Wooton and Standley list it as found at Pena
Blanca, New Mexico, which is only some 25 miles or so south-
west of Santa Fe. While it has been found west of El Paso in
southern New Mexico, it apparently does not reach Arizona.
We are faced with the fact that there must once have been a
very huge area over which this cactus ranged, but that today,
everywhere but in the central range as outlined above, it is so
rare that if one locates a single specimen he should consider
himself very lucky.

Our U. S. form is not the typical form of the species, Echino-
cactus uncinatus Galeotti. That form has 3 or 4 central spines
and a difference in the seed form, and seems restricted to
Mexico. Engelmann realized the difference in our form and
called our variety wrightii. There has been no disagreement
about this since, except that some authors have not bothered
to tack on the varietal name, merely using the species name for
our plant. No one has produced any evidence that I have seen
of the typical form being found in the U. S. One man, the late
Mr. Fred Leasure, an El Paso teacher who for most of a lifetime
collected, studied, and dealt in cacti from that area, once told
me that he had found a population of the typical form with
several centrals, somewhere in the mountains near El Paso. I
was never able to learn any details about this.

Most of the disagreement over this plant has been about what
genus to put it in, and the history of these arguments is a rather
disillusioning one.

Galeotti, in the beginning, placed the species in the old genus
Echinocactus. There was no question at all through all of the
earlier treatments of the cactus until Britton and Rose broke
up the large genus. When they did, they put this cactus in their
new genus Ferocactus. It does have some close similarities to the
other species placed in that genus, among them being a very
scaly ovary which is bare of wool. But differences can be cited
too. Once these small similarities and differences began to be
considered significant on the generic level, the gate was down,
and the confusion which has resulted has not enhanced the rep-
utation of cactus scholarship.

Knuth, in 1935, was just as certain as Britton and Rose had
been about Ferocactus that the cactus belonged in the equally
new genus Echinomastus. He had his reasons also. But by 1941
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Marshall published the plant as Thelocactus uncinatus, with his
set of arguments backing this name. By this time Backeberg had
also published his solution of the problem, which was to erect
an entirely new genus for the species. He justified this to a large
extent by the presence of glands in the areoles of the species,
and so his new name was Glandulicactus uncinatus.

In 1951 Buxbaum published yet another disposition of the
species. He was very sure that it should be in the genus Hamato-
cactus. His reasons were good enough to persuade Marshall, and
in 1957 he published his new opinion that the species should
really be called Hamatocactus uncinatus. However, Backeberg
remained unconvinced and in his still more recent large work
maintains the genus Glandulicactus and adds some other species
to it.

One seems to be able to take his own choice of all these genera
for this species, with perhaps Hamatocactus and Glandulicactus
having a slight edge in taxonomic opinion at the present time.
It would take a long digression to outline the points for and
against each genus. They are all very detailed, slight differences
of morphology which tend to balance cach other off too well,
leaving the decision between them at best somewhat arbitrary.
I myself feel that these are all no more than microgenera and
that the argument may well be left with the theorists while we,
by harking back to the old genus Echinocactus of Link and
Otto, can find a name so usable and stable that it will not be
different in every book picked up.

This is a rare species, a tough, desert-loving one, and there-
fore one which is not very easy to cultivate. It rots very quickly
from too much moisture, but if this problem is taken care of, it
can grow slowly and produce a number of small but interesting
flowers which are very unusual for their brownish hues.

Echinocactus whipplei Eng. & Big.
[Sclerocactus whipplei (Eng. & Big.) B. & R.]
“Devil’s Claw Barrel”

DESCRIPTION PLATE 2()

STEMS: From practically spherical to an ovate or even short-
cylindrical shape. These stems are usually single and up to 6
inches tall by 4 inches in diameter, but occasionally forming
small clusters of 2 or 3 stems, and said to have reached 12
inches tall and 6 inches in diameter. They have 13 to 15 ribs
composed of conspicuous tubercles % to % of an inch high.
These tubercles are almost completely separated near the stem
apex, but are quite fused lower down on the stem. The sur-
face is dark green.

AREOLES: Circular at first, but the growth of the flower out
of the upper edge of each produces a narrower extension of
it upward which persists, leaving the arcole from then on
elliptical ovate, or even narrowly ovate. Areoles range in size
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from about %s to slightly over % of an inch long, and have
much white wool.

SPINES: There are 7 to 11 straight, evenly radiating radial
spines % to 1 inch long. They are rather slender, compressed,
and all but 1 lower lateral on each side white in color. These
2 lower laterals are gray or brownish in color. There are 4
central spines on matured specimens, although immature ones
have no centrals. The lowermost central is porrect to a little
deflexed, strong, round to somewhat flattened, hooked at the
end, and 1 to 2 inches long. It is gray or tan to reddish-
purple, usually streaked with white. The two lateral centrals
are similar but straight. The upper central is lighter in color,
sometimes whitish, more flattened (sometimes very much so),
and straight or nearly so.

FLOWERS: Very beautiful, more or less funnel-shaped blooms
of varying colors: mostly fuchsia, but sometimes purplish,
pink, white, or even yellowish. They are about 1 to 2 inches
in diameter and nearly the same length. The short ovary has
a few short, greenish, triangular scales with membranous,
crinkled edges and short hairs in their axils. They intergrade
into the outer perianth segments, which are almost lanceolate,
greenish in the midline with the edges whitish, membranous,
and crinkled. The inner perianth segments are fuchsia, pink,
white, or yellowish; lanceolate; with their ends pointed and
the edges entire or nearly so. The filaments are pink, rose, or
yellow, the anthers orange. The style and stigma are greenish
or rose, the stigma with 5 to 10 lobes.

FRUITS: Oblong, about % to % inch long. Green to pinkish
and fleshy at first. The surface has several scales upon it, with
small tufts of wool in their axils. When ripe it becomes dry
and then opens by splitting all the way around at or near the
base.

RANGE. The northwestern corner of New Mexico into north-
castern Arizona, the very southwestern corner of Colorado, and
on into Utah. In New Mexico mostly limited to San Juan, Mc-
Kinley and Sandoval counties, but recorded once from upper
Socorro County.

REMARKS. This is a beautiful though diminutive barrel cactus
which is so retiring in both its appearance and its range that
many have never seen it. It looks like just another clump of
dried grass and sticks in the field, and although it occurs over a
wide arca of several states, it is adapted to such extremely arid
conditions that one has to go far into the desolate hills and In-
dian reservations to find it. For these reasons it has not been
brought out and sold as commonly as many other cacti. This is
probably just as well, since with its adaptation to such extreme
conditions it is extra sensitive to moisture and most people are
disappointed who try to keep it alive outside of the arid south-
west.

The species was first dealt with by Engelmann and Bigelow,
who named it Echinocactus whipplei. The only change in its
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name since was that made by Britton and Rose who decided to
put it in one of their separate microgenera. They called it Sclero-
cactus whipplei, and this name has been widely used.

The basis for this separation of Sclerocactus from the other
Echinocacti has always been at best vague, and in 1950, when
L. Benson was acting upon his own taxonomic principle of syn-
thesis above splitting, he dropped this new genus and used the
original name. But in 1966 Benson published a series of articles
in which he resurrected the genus Sclerocactus again and broad-
ened it to include species never before in it. This was done,
however, without the advancing of any new facts to make the
move appear more necessary now than before. The decision
cither way scems purely arbitrary, and since we have not seen
a single new character mentioned since Britton and Rose’s
doubtful ones to justify putting their little grouping on a par
with the genus Echinocactus 1 see no real reason to regard it
as more than a subgenus.

In his series of articles Benson distinguishes three varieties of
this species. The form he designates variety rosexs does not grow
in our area and so I do not deal with it here. He designates as
Sclerocactus whipplei var. whipplei a form which he says is
found only in Arizona, growing to only 3 inches tall, and
having the upper central white, flat, and %6 to % of an inch
wide at the base, and, so far as is known, bearing only yellow
flowers. Then he has a third variety, Sclerocactus whipplei var.
intermedius. This is the one found in all four states which grows
to 6 inches tall, has the upper central less flattened and only
Y24 to Yie of an inch thick at the base, and has purple, rose,
pink, or white flowers. If these varicties are distinct all New
Mexico specimens known so far would be the latter, as no one
has reported yellow flowers in the state.

I have been unable to follow these varicties in every case.
Some New Mexico plants seem to duplicate all of the charac-
ters of variety whipplei so closely that they would, except for
blooming with fuchsia flowers, be that variety. Since I have
avoided basing any variety on flower color and the other dis-
tinguishing characters of these two varieties seem to intergrade
in New Mexico specimens, I am not listing these varieties defi-
nitely here. More study of this species will be needed before a
final word on them can be given.

Echinocactus mesae-verdae (Boissevain) L. Benson
[Sclerocactus mesae-verdae (Boissevain) L. Benson]|
“Mesa Verde Cactus”

DESCRIPTION

STEMS: Depressed- globose to short-cylindrical in shape, with
mature plants usually from 1% to 3 inches tall and wide,
but said to have achieved 7 inches tall. There are 13 to 17
ribs. On young plants they are indistinct, composed of tu-
bercles almost completely separated from one another, but on
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older plants these tubercles become confluent, with deep
grooves between the ribs and lesser cross-furrows between the
tubercles. The surface is pale grayish-green.

AREOLES: Ovate and % to % of an inch long, containing
much wool at first yellowish and then fading to gray.

SPINES: There are 8 to 11 radial spines spreading irregularly
around the areole. They are straight or slightly curved, round
or nearly so, tan or straw-colored, about % to % inch long,
and rigid. Central spines are usually missing, but on very rare
individuals are present—then described as being one per
areole, %2 inch or less in length, gray with a dark tip, porrect
to ascending, and straight or sometimes hooked.

FLOWERS: Cream to whitish in color, funnel-shaped, % to 1Y%
inches wide and tall. The ovary and tube have a few broadly
triangular scales placed high on them, but have no wool. The
outer perianth segments are from triangular to oblanceolate
and brownish with yellowish, entire margins. Inner perianth
segments are cream or whitish from greenish bases, oblan-
ceolate, entire or somewhat erose at the tips. The filaments
are green or yellowish-green, the anthers yellow. The stigma

has 6 to 8 light green lobes. The flowers are fragrant.

FRUITS: Very small: about %6 of an inch long, and cylin-
drical in shape. They are greenish at first, becoming brownish
and dry and finally splitting open with an irregular, trans-
verse opening near the middle of the fruit. The seeds are
black, % of an inch or a little more in the longest measure-
ment.

RANGE. A very small area in the extreme southwest corner of
Colorado and the extreme northwest corner of New Mexico,
actually comprising a strip of territory only about fifty miles
long from near Cortez, Colorado, past Mesa Verde to slightly
southwest of Shiprock, New Mexico.

REMARKS. This is one of the rarest of our cacti. It was discovered
by Boissevain near Cortez, Colorado. He remarked about its
rarity and the fact that it is adapted to drought beyond any
other Colorado cactus, so much so that he could not keep it
healthy even in his Colorado garden. Actually it is adapted to
an extremely alkaline soil, as well as to extreme dryness. The
combination of its rarity and the difficulty encountered in try-
ing to grow the plant artificially means that few have ever seen
it. Yet it does grow down into New Mexico, and is a most in-
teresting, if rather prosaic cactus inhabitant of our area.

In his first description of the cactus, Boissevain thought of it
as representing a new genus. Going all the way with pride of
state, he gave it the name Coloradoa mesae-verdae, certainly
one of the most geographical plant names ever. It seems difficult
to justify Coloradoa as a genus, and in 1951 L. Benson moved
the plant to the genus Echinocactus. This would seem to have
given the species a place to rest comfortably, but in a recent set
of articles Benson has reinstated the genus Sclerocactus again,
after having himself dropped it, and now he assigns this cactus
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to that genus. Thus this cactus has begun its journey, following
the others in looking for a generic home. We hope it is not as
long a journey as it has been for some others of the Echinocacti.

In view of the extreme rarity of this cactus and the great
difficulty which is encountered in keeping it alive after taken,
it would seem useless and wanton to endanger the species by
collecting in the wild specimens which are probably doomed
by being taken anyway. Perhaps someone can grow these plants
from seeds, and thus condition them to cultivation, after which
this rarity can take its place in collections.

Echinocactus brevihamatus Eng.
[Ancistrocactus brevihamatus (Eng.) B. &R.]
“Fishhook Cactus”

DESCRIPTION PLATE 2

ROOTS: Fibrous.

STEMS: Globose, egg-shaped, or, when older, columnar. The
maximum size seems to be about 5 inches high by 3% inches
in diameter, and no clustering has been reported. The surface
is a very dark, dull green. There are 13 straight or slightly
spiraling ribs which are made up of rows of tubercles almost
completely separated from each other by deep notches. These
tubercles are up to about ¥ inch tall from bases nearly as
broad, but are compressed from side to side to leave an un-
interrupted groove between the ribs.

AREOLES: Almost linear. The lower end of the areole is slight-
ly expanded and contains the spine cluster. Above this is a
narrow groovelike portion of the areole containing 1 to sev-
eral glands. At the upper end of this groove the flower is
produced, and after flowering this portion remains a little
expanded. The whole areole thus measures % to %2 inch long
and runs from three-fourths to all of the way to the base of
the tubercle. These areoles are at first filled with white wool,
which is mostly lost on old areoles.

SPINES: There are 12 to 14 rather heavy radial spines which
spread out slightly from the plant. They are from % to 1
inch long, the upper ones the longer. They are opaque, tan
with dark brown tips at first, then turning gray. There are
typically 4 centrals, but occasionally 1 or 2 more. The upper-
most is erect in front of the upper radials, slender, straight,
its upper surface flat while its lower side is rounded. This
spine is % to 1% inches long. On ecither side of it are 2 or
more centrals diverging upward and similar except growing
to 1% inches long. These upper centrals are all colored like
the radials except that their flattened upper sides may be
rust-colored in some specimens. The lowermost central stands
out perpendicular to the plant surface, is heavier, distinctly
flattened, and hooked, and measures % to 1 inch long. It is
yellowish-brown, rust, or dark brown on its flat upper side,

lighter below, with the hook dark brown.

CACTI OF THE SOUTHWEST

FLOWERS: Green in color, suffused with rose. They are 1 to
1% inches long, but only % to % of an inch wide, since
they can hardly open because of the spines around them. The
ovary of the flower has upon it fewer than a dozen small
scalelike segments with fringed edges. Next there are about
8 outer perianth segments which are oblong with bluntly
pointed ends. There are slightly over a dozen inner segments
which are almost linear, about % of an inch long, and
pointed. These are dark green with a faint rose midline on
the outer side and dull rose fading to green edges on the inner
surfaces. The filaments are bright rose. The anthers are yel-
low. The style is short, and there are 10 or 11 rose-pink stigma
lobes.

FRUITS: Egg-shaped, green, becoming faintly pinkish when
very ripe. They are % to about 1 inch long. There are several
scales upon the surface of each fruit. They do not become
completely dry, but remain somewhat fleshy until they dis-
integrate. The seeds are dark brown to blackish.

RANGE. Along the Rio Grande from near the mouth of the Pecos
River to near Eagle Pass, occurring northeast almost to Uvalde
and Brackettville, Texas, in the Anacacho Mountains, but not
found otherwise more than a few miles north of Del Rio or up
the Devil’s River.

REMARKS. This species is a member of a very closely related
group. However it has remained distinct in almost the whole of
the literature since its first description by Engelmann, being
regarded as a separate species by all except Weber who reduced
it to a variety of the more widely known species, Echinocactus
scheeri.

This plant is immediately told from E. scheeri by its fibrous
roots, its darker green body, its fewer and longer opaque radial
spines, and its flowers which are suffused with rose. Many take
the name brevibamatus to mean that it has the lower, hooked
central spine shorter than those of its relatives, but this leads
them into difficulty, since the centrals of E. scheeri are often
much shorter. Engelmann coined the name because of “the
shortness of the hook,” not the shortness of the spine, by which
he meant that the hook itself is not curved as far around as in
the typical E. scheeri. This is still an observation of doubtful
value, since I have seen specimens of E. scheeri on which the
spines failed to hook at all.

The species is limited to a comparatively small area in four
counties of Texas along the middle course of the Rio Grande. It
is found growing in the scattered clumps of low vegetation on
rocky hillsides overlooking the river and on alluvial soil be-
tween the hills, never far from the Rio Grande except where it
spreads into the Anacacho Mountains.

Engelmann included this species and its relatives in the genus
Echinocactus. They were left there, a subgenus Ancistrocactus
being erected by Schumann for them and some other species
later put in a number of other genera, until Britton and Rose
broke up the genus. When they did this Britton and Rose ele-
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vated Ancistrocactus to an entirely separate genus containing
only this and a couple of other species. Their arrangement is
naturally best known today. But if; in order to methodize some
of the chaos which has resulted from Britton and Rose’s break-
up of that genus we go back to the original genus Echinocactus
these are surely part of it.

Echinocactus scheeri SD
[Ancistrocactus scheeri (SD) B. & R.]
“Fishhook Cactus,” “Root Cactus”

ROOTS: E. scheeri grows from a long, fleshy, white taproot
which is % to % inch in diameter and may be from a few
inches to as much as 3 feet long. This root may occasionally
branch to form several the same size.

DESCRIPTION

STEMS: Globular at first, becoming quickly columnar or even
club-shaped with the upper end often twice the diameter of
the lower half. These stems grow to at least 7 inches tall and
3 inches in diameter, and are single until very old, when they
sometimes branch from the base to form clumps of 6 or 8
stems. The flesh is medium to dark green in color. There are
13 straight or spiral ribs which are composed of only slightly
connected, almost perfectly conical or only slightly com-
pressed tubercles to ¥ inch tall and the same width at their
bases on large specimens.

AREOLES: Broadly ovate on unflowering tubercles. On flower-
ing tubercles the ovate arcoles are prolonged by a short
groovelike extension above, at the upper end of which the
flower appears. There are several glands in this groove. The
length of this groove and, therefore, of the areole depends to
a great degree on the age of the plant. Typically it extends
from the spinous part of the areole at the summit of the tuber-
cle about one-half of the way down the upper side of the
tubercle; but in immature plants the groove does not form at
all; in young flowering plants it is short; and on old plants it
often extends three-fourths or more of the way to the axil.
The arcoles, therefore, vary from about % to as much as %
of an inch long. They have much white wool in them at first.
SPINES: There are 13 to 28 very slender radial spines, radiating
strictly and tending to recurve toward the plant. They are %
to % inch long on young plants, but grow to as much as 1%
inches long on some very old specimens. They are a very light,
translucent yellowish shade, with the tips red-brown. There
are also 3 or 4 centrals as follows: 2 straight upper centrals
diverge as they stand erect to form a distinct V. They are %
to 2 inches long, distinctly flattened, the upper side being
brown to dark mahogany-brown, while the lower or outer
side is tan to whitish. There may or may not be 1 more upper
central bisecting the V formed by the other 2 and similar to
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them except shorter and more slender. The lowermost central
stands out perpendicular to the stem; it is stout, flattened
above or sometimes almost round, and almost always hooked.
It varies on different plants from % to 1% inches long. In
color it is variegated, being mostly dark brown or black
above and light brown or whitish below.

FLOWERS: Plain green or yellow-green. About 1 inch long,
but only % to % of an inch wide due to their inability to
open farther because of the surrounding spines. There are
about 12 fringed scales on the ovary. There are about 8 outer
segments of the perianth, which are linear with blunt ends,
deep green with yellowish edges. There are about 13 inner
segments, to about an inch long and almost % of an inch
wide, with pointed ends. These are bright green in some speci-
mens or yellowish in others. The color of the filaments varies.
In some plants they are green, in some yellowish, while in a
few they are pink or even reddish. The anthers are yellow or
pale orange. The style is somewhat longer than the stamens.
The stigma lobes vary in number from 5 to 10, in length from
%6 to ¥ of an inch, and in color from green to yellowish,
cream or even brown, sometimes the brown ones having a

faint pink flush at the tips.

FRUITS: % to 1% inches long, not including the old perianth
which persists upon them. They are club-shaped. There are 12
to 24 scales widely spaced upon each fruit. They remain green
for the whole of the summer, but when very ripe they finally
turn yellowish tinged with pink. They ultimately disintegrate,
sometimes splitting open vertically on one side as they rot.
The seeds are about Y16 to of an inch long, very dark mahogany-
brown with the surface dull instead of shining due to ex-
tremely fine pitting. They are globular, compressed from side
to side, with large, deeply concave hila.

RANGE. In Texas south of a line from approximately Eagle Pass
to Pleasanton to near Kingsville, also ranging deep into Mexico.

REMARKS. This species was described before any of its relatives
by Prince Salm-Dyck. As Britton and Rose mention, there is
doubt as to what specimens the description was originally based
upon. Engelmann made his description, the first detailed one,
from obviously very immature specimens, since he gave as the
maximum size a mere 2 inches tall. His plants also were from
Eagle Pass, the northern extreme of their range. Coulter, Britton
and Rose, and even Backeberg have descriptions which are es-
sentially repetitions of Engelmann’s, although the latter two did
increase the maximum size to 4 inches tall.

I have studied literally hundreds of these plants in their habi-
tats and also as they have come to San Antonio dealers before
being sent all over the world. I have seen plants from Eagle Pass
on the north to Brownsville on the south and numbers from
Mexico. As a result I find that I must enlarge the description in
several respects.

I have in my collection a plant which consists of a single stem
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7 inches tall and club-shaped, being 3 inches in diameter near its
top and only 2 inches thick near the ground. I have seen several
clusters formed by the branching of such large stems near the
ground, the largest with 8 heads forming a cluster about a foot
across. This species can be a much larger and more majestic plant
than we have been told.

Very carly in my study of it, I noticed wide variations in the
number of radial spines on different plants—considerably wider
than the limits heretofore given. Engelmann’s 11 to 18 was nar-
rowed by Britton and Rose to 15 to 18, which number Backe-
berg repeats. On the other hand, in one group of 50 plants at a
single location near Zapata, Texas, I found specimens with all
numbers of radials from 13 and 14 on one plant to 28 on all
arcoles of another. Many plants varied widely in the number
on the various arcoles of the same plant. For instance, one had
18, 19, 21, 23, and 24 on its different areoles. I must state, how-
ever, that every plant I studied in the vicinity of Eagle Pass had
between 14 and 17 radials, showing why Engelmann did not
give the higher numbers in his description.

I was fortunate to be able to examine much larger specimens
than the carlier authorities, and I found the spines on these to
be somewhat longer also. For instance, some of these old plants
have radials to 1% inches long where Engelmann described
them as to only % inch on his little plants and everyone has
dutifully followed him. I found great variation in the lower
central spine also, from only % inch long on some plants to 1%
inches on others. I have one good big plant 5 inches tall which
keeps its short but stout %-inch centrals and also one 4-inch
plant whose centrals are all 1% inches long, so central length is
not entirely related to the size of the plant.

The flowers of the species vary also. The petals may be dark
green or green suffused with yellow so as to be almost golden.
The filaments may be various colors, and the stigma lobes vary
greatly in number, size, and color. All of the several flowers of
any single specimen are consistent in these characters, however.

The fruits of the species are all similar, as described, and they
are all alike in having the long, white taproot of almost un-
varying size over a distance of up to several feet. This root is
said to be unique among cacti. Many people, not knowing of it,
pull the cactus up instead of digging it out. The root is so slender
that it breaks off casily and they may not realize what is miss-
ing when they take the plant home or why it languishes so long
before it re-establishes its roots.

The species grows over a wide area, including much of Mex-
ico, and it seems clear that this is an aggregate containing sev-
eral forms which could perhaps be separated out as varieties, if
anyone wished to make a complete study of them. Britton and
Rose have a form which appears at first glance to be one of
these. It is their Echinocactus megarhizus Rose, from near Vic-
toria, Mexico. It has the fleshy root, 20 or more radials, and 4
centrals quite like those of E. scheeri. However, they describe
its seeds as black and shining, which would set it apart from
our cactus at once.

CACTI OF THE SOUTHWEST

I have seen two specimens of E. scheeri in which the lower
centrals were not hooked at all.

It should be noticed that E. scheeri may not be scparated
from E. brevihamatus on the basis of how far down the tubercle
the groove extends, as Engelmann seemed to think, since on the
large, old plants of E. scheeri, which Engelmann’s measurements
indicate he did not have before him, the groove goes fully as far
as on the other species.

The plant has been one of the most common on gravelly hill-
sides from Eagle Pass south, becoming very common around the
area of Falcon Lake. However, dealers have kept after it relent-
lessly. It is found in almost every box of cacti in dime and curio
stores, and more recently large tracts of its territory are being
cleared, which spells its doom in those areas. We hope the con-
spicuous V formed by its upper centrals means victory for it
over its enemies and that this attractive little fishhook cactus
will be with us a long time to come.

This, along with the last species, will be in the genus Echino-
cactus or the genus Ancistrocactus according to the philosophy
of the person defining these genera.

Echinocactus tobuschii (Marsh)
[Ancistrocactus tobuschii Marsh]

DESCRIPTION PLATE 22

ROOTS: Short, not too well developed taproots which are tur-
nip-shaped, tapering, and brown rather than white.

STEMS: Low, flattened hemispheres. The largest I have seen
was about 3% inches in diameter and nearly as tall. T have
seen only one double plant, but have been told of clusters of
8 and 10 heads having been found. The flesh is dark green.
There are 8 broad, flat ribs made up of pyramidal tubercles
to almost % inch tall from greatly flattened, quadrangular
bases to as much as % of an inch wide.

AREOLES: Linear or very nearly so. From the spine cluster at
the lower end of the areole there extends a narrow groove in-
ward and upward usually half to three-fourths of the length
of the tubercle to the floral part of the arcole. There is some
white wool when the areole is young, but this is later lost.
There are also 1 or 2 glands in the groove of each areole.

SPINES: There are 7 to 12 slender radial spines which are %
to % of an inch long, equal in length on any given areole,
yellowish in color, becoming gray with age, the tips being a
little darker. There are 3 to 5 centrals. The 2 upper centrals
are always diverging to form an erect V in front of the upper
radials. These upper centrals are to 1% inches long, flattened,
and ridged. There may or may not be 1 other upper central
bisecting the V formed by the first two. If it is present it is
similar to the others, except more slender, growing to only
% of an inch long, and recurving somewhat back toward the
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plant. Very rarely on some areoles there may be 2 of these
erect centrals in the V. There is always 1 lower central stand-
ing out perpendicular to the plant or directed upward a little.
It is stout, hooked, angled and ridged, arid to 1 inch long. All

centrals are translucent yellowish to gray in color.

FLOWERS: 1 to 1% inches long and to almost as wide, opening
almost completely. The ovary and tube have many scalelike
segments upon them which are greenish, triangular in shape,
with yellowish, entire edges. These intergrade to almost linear
outer perianth segments, with blunt tips, midlines greenish
tinged with brown, and with yellow, entire edges. The inner
segments are about 20 to 25 in number, clear citron or golden
yellow, with no variation at midline or edges. They are
shorter than the outer segments, almost spatulate, coming to
pointed tips often having a very small, soft spine at the apex.
The filaments are yellowish, the anthers pale orange. The
style is green and up to % of an inch longer than the stamens.
The stigma has 5 to 9 yellow or whitish lobes which are very
small at first, but when expanded become over % of an inch
long.

FRUITS: Elongated egg-shaped, about 1 inch long, greenish in
color, flushing pinkish when very ripe. There are numerous
small scales upon it. The seed is almost spherical, very dark
brown and shiny, with a large hilum.

RANGE. Known only from a very small arca in the Texas hill
country from just above Vanderpool to near Ingram and Moun-
tain Home, Texas.

REmARKS. This little cactus was discovered by H. Tobusch in
1951 and described by Marsh in 1952. It is one of the rarest
forms in the Southwest, known only from an area not more than
30 miles long. I have succeeded in finding scattered plants in the
type area, but there appear to be stands of them in only a couple
of places and I would estimate that the population does not
comprise over a few hundred plants in all. This should be re-
membered by any who are tempted to take any number of them.
They could become extinct very easily.

These plants might at first be mistaken for small specimens of
E. brevibamatus with fewer ribs made up of broader tubercles
and fewer radial spines. The range of that other species comes
to about 50 miles southwest of this plant at the nearest point
that I could find. Any idea that they might be the same species
is dispelled, however, when they bloom. The bright yellow,
broadly opening flowers with entire edges on the outer perianth
segments and with greenish-yellow filaments, long styles, and 5
to 9 stigma lobes found on E. tobuschii are greatly different
from the green suffused with rose, hardly open flowers of the
other form, with their rose-pink filaments, short styles, and 10
or 11 rose-pink stigma lobes. E. tobuschii seems to be a distinct
form limited to the environs of the canyons cutting into the
edge of the Edwards Plateau.

The author of the original description of this cactus was
already a victim of the confusion which exists about the cactus
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genera. In his description he used the dodge so often resorted
to when one is confused and called the cactus Mammillaria
(Ancistrocactus) tobuschii. Of course a review of the charac-
teristics will make it clear that it is not a Mammillaria. It is
definitely one of the group known widely as the genus Ancistro-
cactus, which group is obviously part of the Echinocacti. As this
group is returned to the genus Echinocactus this species must
necessarily follow, and once its relationship to the other Echino-
cacti is seen, its difference from the Mammillarias should also be
clear.

Echinocactus setispinus Eng.

(Hamatocactus setispinus (Eng.) B. & R.]
“Fishhook Cactus,” “Hedgehog Cactus,”
“Twisted-Rib Cactus”

DESCRIPTION

STEMS: Hemispheric at first, later egg-shaped, and finally
columnar. They may be single or may branch around the base
to form clusters of up to 7 or 8 heads. There is great variation
in size, some individuals reaching a maximum of 3 inches
tall, while others may reach 12 inches. One form never ex-
ceeds 3 inches in diameter, while another attains 5 inches.
The color of the surface is light green in one form and dark
green in another. There are 13 sharp ribs which are about %
of an inch high, undulating, with shallow cross-furrows
between the arcoles. On one form these ribs usually spiral, on
another they are straight and vertical.

AREOLES: At first elliptic or egg-shaped and about %s of an
inch long. They very soon eclongate to nearly twice that
length and becoming obovate as the floral part of the arcole
develops above the original spine-producing part. After the
flower and fruit are gone, the floral part of the areole re-
mains, with several glands within it. Then, as it gets older this
floral part contracts to become a narrow groove running
about % of an inch inward and upward from the spine-
bearing part of the areole. There is quite a lot of yellowish
wool in the young areole, most of which is lost with age.
SPINES: The radial spines are 10 to 19 in number, round,
slender, bristle-like to somewhat rigid, and straight or re-
curved toward the plant. They are from %s to 1% inches
long, the upper ones the longest. They are dark mahogany,
yellow, or whitish in color. There is one central spine which
stands perpendicular to the plant surface, is round, weak,
hooked, and % to 1% inches long. This central is translucent
yellow fading to gray on one form, while on another it is
opaque brown.

FLOWERS: Ivory or cream with red centers and extremely
fragrant; 1% to 3 inches tall and 2% to 3 inches wide. The
ovary is cylindrical with a few scales on it and the outer
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perianth tube has many triangular scales which are green,
brownish, or reddish-green, with white or yellowish, fringed
edges. The outer perianth segments are triangular to oblong
with blunt ends, or sometimes with their upper parts much
broader than the bases and flaring into earlike projections on
each side just below the blunt tip. They have greenish
midlines with yellowish, fringed edges. The inner segments
are spatulate and ivory or cream with red bases. Their edges
are somewhat ragged and often toothed, the tips pointed. The
filaments are reddish, weak, and swirled. The anthers are
cream-colored or pale yellow. The style is long, thick, and
greenish-yellow. There are 5 to 11, but usually 9 or 10 stigma
lobes, which are yellow or pale orange, to % of an inch long,
rough, and blunt. They usually curve in all directions.

FRUITS: Spherical or nearly so, % to % of an inch across.
Bright scarlet in color with a smooth, shiny skin and almost
no scales. They remain upon the plants for a long time, often
a year, if not disturbed, before they finally dry up and split
open down one side, releasing the seeds. The seeds are about
Vie of an inch long, black, with a finely pitted surface,
somewhat irregular in shape, having been described variously
as globose and club-shaped. The large hilum at or near the
end of the seed is surrounded by a broad lip with an unpitted,
shining surface.

RANGE. Growing over a wide area of central and south Texas
and on into Mexico. Known to grow north as far as San Saba,
Lampasas, and near Georgetown, Texas. From there the north-
eastern boundary of its range seems to be approximately the
Colorado River. Rare near the mouth of that river, it becomes
more and more common going south along the lower Texas
Coast all the way to Brownsville. On the west it is not found so
far north, but is seen around the mouth of the Devils River,
which seems to be about the limit of its northwestern range.

REMARKS. Echinocactus setispinus is one of the most common
cacti in south Texas, and also one of the most colorful. It will
bloom practically the whole summer if happily situated. It is at
the same time one of the most easily grown, being very resistant
to rotting, and so is a great favorite for indoor growing as a
potted plant. T have seen large specimens which had lived for
many years in the windows of business establishments, planted
all these years in flat dishes with soil not over two inches decp.
I have also seen numerous dish gardens and planters originally
planted with an assortment of various cacti, in which, after
some months, only this species remained alive. Here at last is
the cactus which I can recommend for the amateur grower who
cannot provide the specialized conditions other cacti require
and who wants to grow a cactus on his windowsill. It does not
like the full sun, and it tolerates more moisture than most.

In the extreme western part of its range this cactus is found
growing near another species of this genus, E. sinunatus, and is
often confused with it. The two are readily distinguished,
however, by the fact that E. sinuatus has broader, not so sharply
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edged ribs, fewer radial spines, and 4 central spines at least
some of which are always flattened.

E. setispinus was originally considered by all authorities as
part of the genus Echinocactus. When Schumann set out sub-
genera for that large genus he placed it in his subgenus
Ancistrocactus. But Britton and Rose segregated this species
from the rest in a new genus, Hamatocactus. Other species were
added to this new genus by other authors, and for a time its
favor in taxonomic opinion was at full tide. Then the tide began
to turn as they began to subtract from the proposed genus
Hamatocactus. Buxbaum put one of its members back into
Ferocactus, while adding E. wuncinatus to it. Backeberg, of
course, took E. uncinatus out again as he erected a new genus
for it. Meanwhile Hester had decided on the basis of seed
characters that all of those species put in Hamatocactus really
belonged in Thelocactus. This sort of confusion has not yet been
resolved, and seems to be the result of trying to define the genera
too closely. Since no new character has come to light which
will separate these microgenera cleanly and no one has man-
aged a combination of characters which will organize them
logically, the return to the inclusive old genus Echinocactus
seems indicated here too, at least until these smaller groups can
be redefined in meaningful terms.

Echinocactus setispinus var. hamatus Eng.

[Hamatocactus setispinus var. hamatus (Eng.) B. & R.]
“Twisted-Rib Cactus,” “Fishhook Cactus,”
“Hedgehog Cactus”

STEMS: Hemispheric when young, becoming columnar when
old, usually occurring singly, but occasionally branching at
the base to form a clump of several stems. The stems grow up
to 12 inches tall and 5 inches in diameter. They are dark, dull
green in color, and have 13 very sharp ribs which undulate
somewhat, but are not interrupted by cross-grooves. These ribs
are about % of an inch high, and usually spiral by twisting
sideways between the arcoles. There are hardly distinct
enough swellings at the arcoles to be called tubercles, but the
ribs are slightly higher at each areole than between them.

AREOLES: As the species.

DESCRIPTION

SPINES: There are 10 to 13 radial spines which are very slen-
der, bristle-like, and rather flexible. They are straight and
radiate evenly. They are all translucent yellow at first, but
when mature they develop as follows: the lower 3 become
% to % of an inch long and dark mahogany-brown on some
plants, honey-yellow on others; the lateral 2 or 3 on each
side become % to 1 inch long and white in color, only the
very tips of these sometimes remaining honey-yellow; the 3
to 5 uppermost ones become % to 1% inches long, dark
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mahogany-brown or variegated shades of brown in color.
There is 1 central spine which stands out perpendicular to the
stem and is hooked. It is 1 to 1% inches long, round, and
very slender, being so weak as to be easily flexible. It is
brown, often very dark, but with the tip usually lighter.
FLOWERS: As the species, except that they are 2 to 3 inches
tall and 2% to 3 inches wide and have the inner perianth seg-
ments almost linear, to about % of an inch wide. The edges
are crinkled but not toothed or fringed, and the tips are
pointed.

FRUITS: As the species.

RANGE. The northern and eastern part of the species range.
There is no record of this variety south of Eagle Pass along the
Rio Grande until near Brownsville. The southwestern limit of
its range seems to be a large arc from Eagle Pass on the north
swinging east of Cotulla, Texas, then south to near Alice, and
on down to some point in the lower Rio Grande Valley not far
west of Brownsville.

REMARKS. The species contains such well marked and constant
variations that from its very first descriptions it has been found
necessary to speak of varieties. Engelmann set up two of these,
but remarked that “many forms” had been collected. It does
seem that his two varieties are basic, however. Even though
there is variation within cach of them, they secem to be the only
two consistently distinct and separable varieties.

E. setispinus var. hamatus is the larger, more grand form of
the species, and it also occurs over much the greater range of
the two. At its prime it is a beautiful, bulky plant up to a foot
high, dark green, with very slender, flexible spines, the central
one of each cluster a perfect little fishhook as round and slender
as a real fishhook of its size. When it blooms, which if it gets
moisture enough is all summer from April to October, it pro-
duces its large, extremely fragrant, yellow and red flowers several
at a time, and soon the upper part of the plant is also adorned
by the scarlet fruits. Just recently, near San Antonio, I happened
upon 13 plants of this variety growing under one mesquite tree,
cach with 3 to 6 flowers open. As other specimens were under
almost every tree and shrub in every direction, both the sight
and the fragrance of this unspoiled field was delightful.

The ribs of this cactus are very sharp and not interrupted
between the areoles. They almost always spiral by twisting side-
ways between each pair of areoles. It is from this that the plant
gets the name twisted-rib cactus. This twisting becomes more
pronounced as the cactus loses water during drought or settles
with old age.

This variety grows over much of south-central Texas. It is
common along the upper Colorado River and in the hill country
of Texas from just north of Austin to some 30 miles or so south
of San Antonio and from there on west. It is again very com-
mon along the lower Texas coast from Corpus Christi to
Brownsville. It does not grow along the Rio Grande any farther
than 50 miles or so above its mouth until it is found again near
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Eagle Pass, from which point it apparently grows at least as
far west as the mouth of the Devils River. I have also seen
beautiful specimens of this cactus which were said to have come
from Coahuila, Mexico approximately south of Sanderson,
Texas. This is perhaps not surprising since Coulter said it grows
in Coahuila and even in Chihuahua. However I have found no
verifiable records of it in Texas west of the Devil’s River.

In the gap along the Rio Grande where this cactus, variety
hamatus, does not grow, and limited to that gap, is found the
other distinct variety of the species, varicty sefacens. This is a
much smaller form with much more slender stems, straight ribs
and heavier, more rigid, as well as more numerous spines. The
best means of distinguishing the two varieties will be pointed
out after that other variety is described. A good photo of a young
specimen of variety hamatus is presented by Britton and Rose
on page 104 of Volume 3 of The Cactaceae, while the other

variety is well illustrated on the following page.

Echinocactus setispinus var. setaceus Eng.
(Hamatocactus setispinus var. setacens (Eng.) B. & R.]
“Fishhook Cactus,” “Hedgehog Cactus”

DESCRIPTION

STEMS: Hemispheric when very young, becoming egg-shaped,
and when very old often becoming columnar. Some plants
branch early to form clusters of up to 7 or 8 heads, while
others remain single throughout life. Clustering plants do not
usually grow over 3 inches tall, while single plants may be-
come 12 inches in height. The maximum diameter in either
case seems to be about 3 inches. The surface is a light green
color. There are 13 sharp ribs which are straight, vertical,
and shallow, being less than % of an inch deep, but which
are interrupted by cross-furrows between the arcoles. There
are almost no thickenings at the areoles, which could be called
tubercles.

AREOLES: As the species.

SPINES: There are 12 to 19 radial spines which are round and
rigid, straight or often recurved back toward the plant. The
lower 3 or 4 are % to about % inch long and translucent
honey-yellow, sometimes with their bases reddish-brown. The
lateral 3 to 5 on each side are % to % of an inch long and
whitish with their tips translucent yellow. The upper 3 to 5
radial spines are % to 1% inches long, translucent honey-
yellow, often with dark red-brown bases. There is 1 central
spine which stands approximately perpendicular to the stem,
is round, hooked, weak but rigid, and % to 1% inches long.
On some plants this central is translucent honey-yellow be-
coming gray with age, while on others it is partly or all dark
red-brown.

FLOWERS: As the species, except that they are only 1% to 2
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inches tall by 2% to 3 inches wide and the inner segments
are spatulate.
FRUITS: As the species.

RANGE. Starr and Hidalgo counties, Texas, and south into
Mexico.

REMARKS. Although the descriptions of various authors are con-
fusing due to the failure of some to distinguish between this and
the previous variety, this plant seems clearly to be E. setispinus
var. setaceus of Engelmann. It can readily be recognized by its
straight, shallow ribs, its shiny, pale green color, its more nu-
merous and more rigid radial spines, and its slender stems never
observed to be over 3 inches in diameter.

This variety is found in great numbers in a very restricted
area of south Texas. It suddenly appears on gravelly hills near
Falcon Dam, and is common on such undisturbed slopes neatly
to Mission, Texas. On a specimen in the U. S. National Museum
collected by Robert Runyon, who no doubt knew south Texas
cacti more completely than any other man, I find a note that
this cactus occurs in only Starr and Hidalgo counties. This is an
area where variety hamatus is not found.

It seems almost impossible to discuss variety setacens in any
more detail without noting that within it there are two obvious
growth forms. They grow together in the same fields, and I have
found the two forms actually within inches of each other, in
which case the difference between them is striking.

One of them always remains a single stem and becomes when
old a very slender column up to 12 inches tall but only 2 to 3
inches thick. This form has the upper radials and the hooked
central variegated with brown or sometimes wholly dark brown.
The centrals are % to 1% inches long.

The other form never grows as a single tall column, but begins
branching around the base when about 2% inches tall. An old
plant will be composed of up to 7 or 8 egg-shaped stems, the
largest of which is only 3 inches tall. This form has all its spines
shorter and honey-yellow, becoming gray when old. There is no
brown in them. The hooked centrals are only % to % of an
inch long, but they are heavier than on the other form.

These two forms seem to correspond in many ways to two
varieties in the literature, the tall one with darker spines to
E. setispinus var. cachetianus (Monv.) Knuth, and the shorter
form with yellow spines to E. setispinus var. mierensis K. Schu-
mann, but there are discrepancies in each case in the descrip-
tions, and it seems impossible to apply the names with certainty
to these or any other plants. Even if they were applied to these
forms, they could not be other than growth forms or forma.

Two good photographs of the single, columnar type of variety
setacens supplied by Robert Runyon are reproduced as figures
113 and 114 on page 105 of Britton and Rose’s The Cactaceae,
Volume 3.

This variety is not nearly so massive and spectacular as the
previous variety, and is not as well adapted for the amateur’s
growing. It is much less tolerant of moisture and shade. Its flesh
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is much more firm and lighter in color and does not present the
soft, deep green, and the luxuriantly massive appearance of the
variety hamatus. Its flowers are somewhat shorter than those
of the other variety, but deeper in the shade of their yellow.

Echinocactus sinuatus Dietrich
[Hamatocactus sinuatus (Dietrich) Orcutt]
“Lower Rio Grande Valley Barrel”

STEMS: Spherical, becoming conical and finally clongated
ovate with a definitely pointed tip, and up to at least 12
inches tall and 8 inches thick. It is usually single, but some
old plants produce one or two branches at the base. The sur-
face is very dark, dull green or even blue-green. There are 13
ribs which are deep but compressed. They are 1 to 1% inches
deep, undulating, acute and sharp between the areoles, and
raised into indistinct tubercles which are somewhat rounded
but only about % of an inch across at the areoles.

AREOLES: Round or slightly oval and about % to % of an
inch in longest measurement at first. The flower comes out of
the upper end of the areole, leaving afterward a short groove-
like extension of the arcole forward which is usually about
Y% of an inch long and so broad as to be almost oval. This
has some wool and several large, elongated glands in it. The
areoles are about 1 inch apart.

DESCRIPTION

SPINES: There are 8 to 12 spreading radial spines which vary
consistently in all specimens as follows: the lowermost 1 is
% to 1% inches long, round or slightly flattened, sometimes
slightly hooked, red or purplish with a translucent yellow tip;
the spines on each side of this one are similar in color but %
to 1% inches long, slightly flattened, and also sometimes
slightly hooked; the 2 lateral radials on each side are flat,
straight, 1 to 2% inches long, yellowish, and often slightly
banded, becoming gray and rough with age; the upper 1 to
3 radial spines are round, 1% to 2% inches long, straight, the
most slender of the radials, reddish with yellow zones or all
yellow, becoming gray with age. There are 4 centrals which
arc all flat and pubescent. The three upper ones spread up-
ward in front of the upper radials and are 1% to 2% inches
long, straight, yellowish with reddish zones, becoming gray
with age. The lowermost central is approximately perpendic-
ular to the stem, hooked, very flat and wide, 2 to 3% inches
long and to % of an inch wide, reddish, becoming purplish-
gray with age.

FLOWERS: 2 to 3 inches long and wide, clear lemon or greenish-
yellow without red centers, and hardly fragrant. The ovary
has a few rounded and fringed scales. The outer petals are
short, greenish with reddish-brown midlines and greenish-

yellow, fringed edges. Their tips are pointed, but they are
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wide and irregular in shape otherwise. The inner petals are
long, with entire edges, sharply pointed, all clear lemon yel-
low with narrow yellow bases. The filaments and anthers are
all yellow. The style is yellow and the stigma has 8 to 10
lemon-yellow lobes which are rough and about % of an inch
long.

FRUITS: Green, oval or egg-shaped, about 1 inch long and %
of an inch wide at the widest part near the center. There are
about 6 to 12 small scales upon each fruit, and the old flower
parts persist. When undisturbed these fruits remain on the
plant for months, finally rotting, at which time they usually
split open and the fermenting pulp containing the seeds spews
out. The seeds are about %s of an inch long, almost globular
except compressed and prolonged beaklike at one end sur-
rounding the small, sunken hilum. The surface is slightly
shiny, with small but comparatively widely spaced pits all
over it.

RANGE. From near Brownsville in the lower Rio Grande Valley
in a narrow strip north along the river to Eagle Pass, Texas.
Spreading northeast of Eagle Pass beyond Brackettville to the
Montell and Camp Wood, Texas, area and west along the Rio
Grande to the mouth of the Devil’s River,

REMARKS. This cactus has been confused with other forms to a
remarkable extent, considering its definite differences from its
relatives. Its existence has even been denied by some more re-
cent writers-one of the most strange omissions in all of cactus
study.

It was first described as Echinocactus sinuatus by Dietrich
in 1851. Poselger, in 1853, referred to it as E. setispinus var.
sinuatus, and perhaps also as E. setispinus var. robustus. Engel-
mann, a few years later, had no doubt about its standing as a
separate species, and wrote an especially full description of it
with the stated purpose to show this. Coulter understood the
plant well, and followed Engelmann and Dietrich. Weber, how-
ever, in 1902, listed an E. longihamatus sinuatus, by which he
must have meant to place this cactus as a variety of E. hamata-
canthus. Then came Britton and Rose, who took a cue from
Weber but then took one of their long steps and said that the
plant was the same as their Ferocactus hamatacanthus. They
even reproduced a photograph of E. sinuatus as their illustration
of Ferocactus hamatacanthus, the picture in The Cactaceae, Vol-
ume 3, page 144, figure 152. Marshall, following them, speaks
of sinuatus as an extreme form of Hamatocactus hamatacanthus.
Backeberg apparently did not have specimens to study first
hand, but recognized from the previous literature that it was
probably a separate species, and so listed it with a call for
further study to be made of it.

I had found mention by Schulz and others of the big fish-
hook barrel, E. hamatacanthus having been collected near
Brownsville and “on the clay dunes ncar the Texas Coast” I
had never understood how that cactus, a native of the Big Bend,
could turn up in such a different environment down in the lower
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Rio Grande Valley. When I found my first foot-high specimen
of E. sinuatus near Zapata, Texas, I didn’t know what it was,
but I knew at a glance that it wasn’t any form of E. setispinus
or E. hamatacanthus. 1 doubt that anyone would confuse them
who had actually seen all three together. I have since seen
dozens of specimens all the way from the edge of the Gulf to
the mouth of the Devil’s River, and they are consistently dis-
tinct.

As briefly as possible, E. sinuatus may be distinguished from
E. setispinus by the following comparisons: E. sinuatus grows
to 8 inches thick; has ribs % to 1% inches deep; 8 to 12 radial
spines, some of them flattened; 4 centrals, all flattened and more
or less pubescent; flowers which are never red-centered and
hardly fragrant; fruits % to 1 inch long, oval or egg-shaped,
and green until they rot; and seeds %s of an inch long, shining,
with very fine pits and small hila which have no collars. E.
setispinus, on the other hand, grows to only 5 inches thick; has
ribs % of an inch or less in depth; 10 to 19 radial spines, all
round and bristle-like; only 1 central spine, which is round and
smooth; flowers which are red-centered and very fragrant;
fruits spherical, % to % of an inch across, and scarlet; seeds
about Y6 of an inch long, dull with closely set pits and large
hila having wide collars.

The following distinguish E. sinuatus from E. hamatacanthus:
E. sinuatus grows to a maximum of about 12 by 8 inches; has
13 compressed ribs the summits of which are % of an inch wide
at the most; 8 to 12 radials, some of which are greatly flattened;
4 centrals, all flattened and more or less pubescent; flowers
which are lemon yellow with 8 to 10 stigma lobes; fruits % to
1 inch long, oval to egg-shaped, and green; seeds %25 of an inch
across. E. hamatacanthus, on the other hand, grows to at least
24 by 12 inches; has 13 to 17 massively rounded ribs the sum-
mits of which are % of an inch or more across; 8 to 14 radial
spines which are all round or very nearly so, and smooth; 4 to
8 central spines which are smooth instead of pubescent, round
or with only the lower one flattened on top; flowers which are
entirely straw or pale yellow with or without red centers, with
11 to 14 stigma lobes; fruits 1 to 2 inches long, egg-shaped or
oblong, and brownish-red when ripe; and seeds about %6 of an
inch long with dull surfaces.

E. sinuatus is a beautiful species first encountered on the first
solid ground back of the beach in deep south Texas. It may
once have been common around and above Brownsville, but
few undisturbed areas in which it can be seen remain there now.
It may be found on a strip of territory a few miles wide all
along the river up to Eagle Pass, being very common in some
areas around Roma and Zapata. It is rare north of Zapata to
north of Eagle Pass, but is occasionally seen. In some parts of
the Anacacho Mountains and in the hills at the edge of the
Edwards Plateau north and east of Brackettville, Texas, it is
again rather common, although these northern specimens do not
grow nearly as tall as they do farther south, preferring to re-
main spherical in shape. It is fairly casily found in various hilly
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areas west of Eagle Pass to the mouth of the Devil’s River,
which seems to be its westward limit, but it does not grow any
distance north along that river. I have also seen numerous spec-
imens collected in northern Mexico, some to almost as far south
as Monterrey.

Echinocactus hamatacanthus Muchlenpf.

(Hamatocactus hamatacanthus (Muehlenpf.) Knuth]
“Turk’s Head,” “Visnaga, “Biznaga Costillona,” “Biznaga es
Pinosa,” “Biznaga Ganchuda,” “Biznaga Limilla” “Biznaga

de Tuna”

DESCRIPTION PLATE 23

STEMS: Large and heavy, hemispherical or almost spherical,
becoming columnar and to a maximum of at least 2 feet tall
and 1 foot in diameter. These stems are usually single, but
occasionally become double or triple by branching, and when
injured sometimes form larger clusters. The surface is dull
green or gray-green. There are usually 13, but may occasion-
ally be as many as 17 massive, broad ribs 1% to 2 inches high
and wide. These ribs are divided between the areoles into very
distinct, rounded tubercles 1% to 2 inches tall and the same
width at their bases. The rounded tops of these tubercles are
about % of an inch wide on mature plants. The areoles are
on the tops of these massive tubercles.

AREOLES: About 1 to 1% inches apart, oval to oblong, and
about % to % inch long. There are very wide, felted grooves
running inward and upward about % of an inch from the
spinous parts of the arcoles on mature plants, but these are
not present on young plants which have not yet bloomed.
There are very large, elongated glands in these grooves. The
flower comes from the end of this groovelike extension of the
areole.

SPINES: There may be 8 to 14 radial spines, but usually are 10
or more of them, as follows in appearance: the lowermost
spine is % to 2 inches long and variegated reddish at first,
turning gray-brown with age; the 3 laterals on cach side are
1 to 3 inches long and the same color or whitish. All of these
are round or only very slightly flactened, straight, and radi-
ating evenly. The 3 to 5 upper radials do not radiate, but
stand spreading upward. They vary on different plants from
as short as % of an inch to as much as 3% inches long, are
round, or practically so, slender, straight, and reddish or
gray, often variegated. There may be 4 to 8 round or some-
what flattened, smooth central spines in each areole. There
is one extremely large lower central which stands out ap-
proximately perpendicular to the stem, but which usually
curves and twists in any direction. It is hooked at the end,
entirely round or else round below and flattened on its upper
surface, 2 to at least 6 inches long, a heavy spine but some-
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what flexible due to its great length. It is yellow mottled with
red or else all dull red at first, often indistinctly annulate,
becoming gray-brown with age. There are always 3 more
upper centrals which stand spreading upward. They are
straight, round, relatively slender, reddish often mottled with
yellow, later turning gray-brown, and 1 to 3% inches long.
These 4 are all the centrals on young plants, but with age
2 or 3 upper centrals are added which are shorter and more
slender, standing erect just back of the previous upper cen-
trals.

FLOWERS: Entirely straw to yellow or the outer parts thus
with red centers, 2% to 4 inches tall, 2% to 3 inches wide,
and very fragrant. The ovary and tube have very many
small triangular scales on them; Engelmann, having counted
them, said there are 30 to 60 of these. Their centers are red-
dish or brownish, while their edges are greenish-yellow,
crinkled, and may or may not have a few twisted cilia on
them. The very many outer perianth segments—Engelmann
says there are 55 to 80 of them—range all the way from
short, scalelike ones to full-length, oblong ones. They all have
reddish midlines, the outer parts being greenish and the edges
being yellowish. There are about 30 inner petals which are
long, wide, and pointed, the edges entire or often toothed
irregularly. These inner petals may be all yellow or yellow
with red bases. The filaments will be yellow in all yellow
flowers, but reddish in those with red centers. The anthers
are yellow. The style is yellow and longer than the stamens.
There may be 11 to 14 lobes in the stigma, which are about
Y4 of an inch long, yellow, rough, and usually much curved
and twisted.

FRUITS: Egg-shaped to oblong, 1 to 2 inches long, not in-
cluding the persistent perianth. There are 30 or 40 scales on
the fruit, each greenish edged in white. The fruit remains
green all summer and fall and then during the winter it ripens,
becoming at that time a brownish-red color. The seeds are
practically round, about %s of an inch long, black, with the
surface pitted.

RANGE. Along and never many miles north of the Rio Grande
from the mouth of the Devil’s River all the way to El Paso,
Texas. Occurring very rarely west of El Paso for perhaps 50
miles along the southern border of New Mexico. Growing very
abundantly in Mexico.

REMARKS. Echinocactus hamatacanthus is the second largest,
second most splendid member of this genus in the United States.
It has often been called E. longihamatus. Although this latter
name may have been coined by Galeotti first, it was used with-
out description and so most have agreed that Muchlenpfordt’s
hamatacanthus has precedence.

This species may be distinguished from its already described
relatives by its great rounded ribs composed of massive tuber-
cles swelling around each areole. Both E. setispinus and E. sinua-
tus have sharp ribs without these large rounded tubercles. The
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same characteristic distinguishes it from the only other cactus
in our area presenting such a massive size and having hooked
spines—Echinocactus wislizeni—since that large barrel cactus
has very large but uninterrupted, sharp ribs.

Engelmann described three varieties of this cactus. However,
since they overlap and there are many intermediates which one
cannot assign to any one of them with any certainty, they do
not stand distinct as do those of E. setispinus. They are no doubt
just the extreme variations in spine characters of the species.
Variety crassispinus Eng. has its central spines when typical rel-
atively heavy and the most flattened of this species. It is the
form which Engelmann first called Echinocactus flexispinus. He
and other authorities consider it to be found only in Chihuahua,
but Coulter assigned some Texas specimens to this variety. Vari-
ety gracilispinus Eng. is the most common form in Texas and
Mexico, having its centrals comparatively slender and the hooked
one only slightly flattened. Variety brevispinus Eng. is the form
having the central spines shorter than the others, hardly if any
longer than the radials, and all spines round. Almost all young
specimens could pass for this variety, and a few mature ones also.
Coulter states that this is the form found west of El Paso in New
Mexico.

One often finds in the literature the name Brittonia davisii
applied to this species and credited to Dr. A. D. Houghton. Mar-
shall, in his Cactaceae made this Hamatocactus hamatacanthus
var. davisii. However, in an article in the Cactus and Succulent
Journal of America in 1944, Marshall relates that shortly before
his death, Houghton wrote him that he had never published the
name at all, and so in this article Marshall agrees with Borg in
dropping the name entirely.

E. hamatacanthus is a beautiful cactus, becoming one of the
largest in the Southwest. Everything about it grows in grand
proportions. This is not a cactus for dish gardens or window
ledges, and it should not be dwarfed in a cramped pot. It needs
space, in return for which it will grow slowly into a massive
barrel with perhaps the longest spines of any in our area. It is
not so easy to grow as its relatives from farther east in Texas,
being more liable to rot if given too much water. It is more
completely a desert species, and one must remember this. Neither
is it as resistant to freezing as our other cacti, and it can only at
great risk be left unprotected during the winter anywhere north
of its range.

This species has been shunted about between genera more than
its other close relatives. Of course, it was first described as an
Echinocactus. But when Britton and Rosa broke up that genus,
they did not assign this species to Hamatocactus with the others,
but instead to the genus Ferocactus. This was because they con-
cluded that this species had enough scales on its ovary to belong
there. It was Knuth who finally transferred it to Hamatocactus,
where it seems most obvious that it would have to remain un-
less those two microgenera are actually so close as to be merely
subdivisions of the one actual genus, Echinocactus. But more
recently Buxbaum has maintained that it is really a Ferocactus,
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while Hester shows how impossible it is to keep any of these
microgenera separate by asserting that all of the members of
Hamatocactus, including this one, should be included in Zhelo-
cactus.

Echinocactus bicolor var. schottii Eng.
[Thelocactus bicolor var. schottii (Eng.) B. & R.]
“Glory of Texas”

DESCRIPTION PLATE 23

STEMS: Egg-shaped or conical to almost columnar, sometimes
to 10 inches tall and 5 inches in diameter, but usually smaller.
These stems are usually single, but very old plants sometimes
form small clusters of 3 or 4 heads by branching from the
base. There are 8 broad, flat ribs which are composed of wart-
like tubercles to about % inch high from almost perfectly
square bases up to % of an inch wide.

AREOLES: Oval or nearly round with yellow wool at first,
later egg-shaped on immature plants. On adult tubercles the
floral part of the areole forms a short groove about % to %s
of an inch long and often so wide as to make the areole as a
whole obovate in shape. In old plants glands are often visible
in the areoles.

SPINES: There are 12 to 18 radial spines on each areole. The
upper 1 to 4 of these radials are erect, straight, flattened, and
% to 2% inches long. They are yellow when young, becoming
gray with age. The lateral and lower radial spines are all
round, % to 1% inches long, and varicolored, the bases of
them being gray, the middle zones dark red, and the ends
yellowish. The lower radials often recurve a little back to-
ward the plant. There are 3 or 4 straight central spines. The
uppermost stands erect just in front of the upper radials. It
is 1 to 3% inches long, very flat and broad—often % of an
inch wide—and flexible. Standing erect beside this one are 1
or 2 other centrals, flac on some plants but round on others,
and not quite so long. These erect centrals are yellow at first,
becoming gray. The lower central stands perpendicular to the
plant or is turned downward. It is perfectly round or oval,
stout and rigid, and % to 2% inches long. It is gray, red, and
yellow like the lower radials at first, becoming all gray when
very old.

FLOWERS: 2 to 3 inches long, 3 to 4 inches across, opening
widely with petals usually recurving backward. They are
brilliant fuchsia with scarlet throats and a shining, satiny sur-
face. The sepals vary from short, rounded scales on the ovary
wall to more elongated, oblong sepals above. All have green-
ish midlines and whitish, fringed edges. The inner petals are
oblong from narrow bases, about % of an inch wide at the
widest point, the margins entire but crinkled, the tips pointed
and recurving. Their bases are bright scarlet, the upper three-
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fourths of each one a bright, satiny fuchsia. The filaments are
bright scarlet, matching the petal bases. The anthers are yel-
low. The style is pink and a little longer than the stamens.
The stigma has 8 to 11 rough, blunt lobes, light rose to brown-
ish-pink in color.

FRUITS: About % to % inch long, becoming dry and splitting
open by means of an irregular basal pore. The seeds are about
Vis of an inch long, almost globular, with very large hila.

RANGE. Occurring in Texas in two widely separated areas, one
near and up to about 20 miles north of the Rio Grande in Starr
County, and the other around Lajitas and above Candelaria,
Texas, in Brewster County in the Big Bend. No record of collec-
tions between these widely separated points comes to light.

REMARKS: This is primarily a Mexican species. We are very for-
tunate that it steps across our border in two widely separated
places, where we can claim it as the glory of Texas. The name is
well deserved. The bright-colored, variegated spines are attrac-
tive, and when the cactus blooms, it presents undoubtedly the
brightest and most exotic flower of any in our area. The fuchsia
petals with their scarlet bases are satiny in texture and colorful
beyond description. It is unfortunate that they are so sensitive
that they will only open in the full heat of the southwestern
summer afternoon and close again permanently as the sun begins
to fall. They are so sensitive that they start to close visibly when
a cloud temporarily covers the sun. I have found that it requires
fast action to photograph them, since they close in a short time
when taken out of the greenhouse and placed outside where the
temperature is 10 degrees cooler, even when the sun is still full
upon them. Because of this sensitivity few people have seen these
exquisite flowers each one of which is open only three or four
hours of only one afternoon.

It is quite common to consider the plants from the two differ-
ent areas in Texas as different forms, those from Starr County
usually being called E. bicolor and those from the Big Bend E.
bicolor var. schottii or E. bicolor var. tricolor. 1 have examined
many specimens from both areas, and although the southern
ones are smaller with correspondingly shorter and less colorful
spines, there is no essential difference between them. I am con-
vinced that they must all be considered the same form, the west-
ern one only being more robust in every respect.

The species was first described from Mexican specimens by
Galeotti in 1848, under the name Echinocactus bicolor. When
Engelmann first described the Texas plants, he found them
enough different from the original description that he erected a
new variety, calling the Texas plants E. bicolor var. schottii. He
stated that the Texas specimens differed from the species by
having more radials and having the upper centrals greatly flat-
tened and the longest spines on the plants.

I have examined many plants from both Texas and the area
of the type in Mexico, and find Engelmann’s distinction between
the Texas specimens and the type of the species partly right and
partly in error. There is no consistent difference in number of
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radials between the two. On Texas specimens I have found 12
to 18 radials, while on Mexican specimens I have found 10 to
18. Engelmann must have seen only examples of the lower
number in his Mexican plants. There is, however, a great differ-
ence in the length of the radials between the two types. The
Mexican form shows lower radials % to % inch long, laterals
% to % of an inch, and the upper radials %2 to % of an inch
long, while the same spines on Texas plants run lower and lat-
eral radials % to 1% inches and the uppers % to 2% inches
long.

In the matter of central spines, Engelmann was quite right,
and this is the primary distinction overlooked by many. The
Texas plants have a round or oval lower central which is rather
stout and % to 2% inches long. Then they have 2 or 3 upper
centrals which are erect, the uppermost one being very flat, e
to % of an inch wide, flexible, and 1 to 3% inches long—al-
ways longer than the lower central on a mature plant. The
Mexican plants of the type area, on the other hand, have this
uppermost central round or oval like the lower, very stout, and
awl-shaped, not flattened or flexible, and only % to 1% inches
long—never longer than the lower central. In general, the Mex-
ican plant has short, very stout, and rigid spines, while the Texas
form is more or less covered by its longer, more slender, more
flattened, flexible spines.

The difference between the two forms is certainly not great,
but it seems enough that they can be recognized once they are
understood. No doubt they are not separate species, but it does
seem that Engelmann’s variety is valid, even though Britton and
Rose, as well as some others, have ignored it. I find no record
of the typical E. bicolor which occurs in Mexico or any of the
several other varieties of it having been found north of the Rio
Grande. Variety schottii, however, does grow quite some dis-
tance down into Mexico.

E. bicolor var. tricolor is a name proposed by Schumann for
the specimens with the most brilliant red spines. Such extremely
red-spined plants show no other differences from the other Texas
specimens, however, and are found growing right among the less
brightly colored specimens in the Big Bend, so this does not seem
a valid basis for a variety, and the name probably should be
dropped. Backeberg described a variety fexemsis. After observa-
tion of many specimens, it seems to me that plants fitting his
description cannot be set off from the variety schortiz, but inter-
grade with the others and must be included within that variety.

This species was regarded as an Echinocactus as long as that
genus was recognized in its original sense. Later Schumann
erected a subgenus Zhelocactus for it which Britton and Rose
elevated to a separate genus. This separation was made because
of the few scales on the ovary and its lack of wool, and because
of a misinterpretation of the areole. Britton and Rose thought
the flower originated in a separate floral areole separated by a
groove from the spine areole. It has since been shown that this
whole structure is one monomorphic areole and that there is no
distinction between the areoles of this plant and those of the
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most typical Echinocacti. Unless only those species are left in
the genus Echinocactus which have wool on the ovary, this
species must be included along with the rest.

Very large and beautiful specimens of this cactus 8 and even
10 inches tall are now being brought out of the more inaccessible
mountains of the Big Bend by resourceful commercial gatherers.
They are much larger and have much longer spines than the
earlier writers ever saw, but are otherwise the same. Unfortu-
nately this is a very fastidious desert cactus, and these large old
specimens grown to such splendid size because of the most per-
fect desert environment in these very arid mountains will not
live and grow further in the less favorable environment of a
pot or garden. It is a questionable practice of the dealers to offer
for sale these huge old plants which cannot live long. They thrill
the collector, but must disappoint him when they soon die. Even
the small specimens, which are sold widely, are impracticable
for all but the collector who can duplicate the desert conditions
for them. There is a saying that they will not live over 3 years
in a pot, and in most cases I believe this is longer than can be
expected. I have disproved the saying by keeping one in a pot
4 years now, but this must be credited to extremely alkaline,
limestone soil and to its position in the full Texas sun in a green-
house where the temperature climbs to between 110 and 120
degrees every day of the summer. Treated in this seemingly in-
humane way, the cactus thrives and shows its appreciation for
the heat and sunshine by blooming all summer. Its earliest
flower has opened on April 12, and its latest on September 16.
It seems cruel to subject such a delicately flowering plant to
this kind of treatment, but if it is provided, this plant will show
all of its glory.

Echinocactus flavidispinus (Backbg.)
[Thelocactus flavidispinus Backbg.]

DESCRIPTION

STEMS: Hemispherical at first, becoming columnar and some-
times branching at the base or, if injured, at the point of
injury. Becoming at least 4 inches tall and 3 inches in diame-
ter. There are 13 ribs composed of rows of conical tubercles
to about % of an inch high. These are distinct in young speci-
mens, but become somewhat confluent on older plants. The
color of the surface is light green or even yellowish-green.
AREOLES: Oval at first, but after flowering, ovate, the upper
part prolonged into a short groove containing glands.

SPINES: There are 14 to 20 radial spines which are recurved
against the plant. They are all yellow at first, or yellow
streaked with red. Later the lower and lateral ones remain
round, only % to % of an inch long, and become bright red
in their middle zones with yellow tips, while the uppermost
becomes flattened, cream to gray in color, and to 1 inch long.
Juvenile plants possess only the radials, and these are all round
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at first. When the plant is a little older there appears 1 strong,
round central which stands perpendicular to the stem or
turned downward; it is pubescent, all yellow or yellow at the
base and tip with bright red in the middle, and % to 7% of an
inch long. Mature plants add 3 more centrals turned upward:
2 of them are like the radials in all respects, while the upper-
most becomes 1 to 1% inches long, flattened, more or less
curved toward the plant, and all yellow, fading to gray with
age.

FLOWERS: About 1% inches tall and 3 to 4 inches in diameter
when fully open. The scales on the ovary and the outer peri-
anth segments have brownish-green midlines shading to whit-
ish, entire edges and scarlet bases. The inner segments have
very narrow scarlet bases widening to bright rose-pink or
fuchsia upper parts, which have entire edges, are very sharp-
pointed, and do not recurve. The filaments and anthers are
yellow. The style is yellow or pink, and there are 11 stigma
lobes which are scarlet at their bases fading to yellowish at
their tips.

FRUITS: Not seen.

RANGE. Known only from near Marathon, Texas, particularly
in the Pena Blanca Mountains in the upper part of the Big
Bend region.

ReEMARKS. This cactus was first described as Thelocactus bicolor
var. flavidispinus by Backeberg in 1941. Later Backeberg ele-
vated it to a separate species. He apparently had before him
only the younger plants, since he described the species as having
only 1 central. Examination of many specimens in their native
habitat shows that the juveniles have no central, the younger
adults for a number of years after flowering have only one, and
old plants produce 4 centrals on all arcoles, as described above.

This cactus is easily distinguished from Echinocactus bicolor
var. schottii or the typical Echinocactus bicolor, neither of
which grows anywhere near the very limited range of this form.
The 8 ribs of E. bicolor and 13 of E. flavidispinus are an un-
varying difference, and the shorter, more yellow, and all round
spines—except for the one upper central on old plants—charac-
terize E. flavidispinus.

The flowers of E. flavidispinus are basically similar to those
of E. bicolor var. schottii, but differ in details which are obvious
if the two are seen blooming together. This flower is a much
lighter rose color, its petals are much more pointed and do not
open so widely. The filaments are not red, but yellow, and the
stigma lobes are more slender and less colorful.

Backeberg did not describe the fruits of this species, and in
examining hundreds of specimens in their native locations and
in growing examples for several years I have seen many flowers
but no fruits. I do not know what if any significance there is
to this. The plants in their natural situations suffer very often
from some sort of injury to their growing tips, and it may be
that some insect rapidly devours the young fruits. At any rate,
they do not seem to have been observed up to this time.
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In much of its range, I found that fully one-half of the plants
had suffered the injury mentioned above. Their growing tips
were partly destroyed, perhaps by an insect or by a severe
freeze, and they were reproducing at this point 3 or 4 small,
spherical branches with short, yellow, juvenile spines upon
them. Several of these, when grown in my greenhouse for two
years, have now put out the one reddish central heralding matu-
rity, but none of them has yet produced the other 3 centrals
obvious on the older, original stem.

The description given for Thelocactus wagnerianus Berger, of
eastern Mexico, seems very close to this plant. Backeberg dis-
cussed the relation of the two in his 1941 article, but did not
conclude them to be synonymous. However, he did not realize
that the Texas plant has 3 or 4 centrals when fully mature, as
does the Mexican one. The relationship between the two needs
study, but I have not been privileged to see the Mexican cactus,
and so cannot offer anything on it.

Echinocactus intertextus Eng.
(Echinomastus intertextus (Eng.) B. & R.]
“The Early Bloomer,” “White-Flowered Visnagita”

STEMS: Always occurring individually and without branching.
They are spherical at first, becoming egg-shaped or conical, and
when very old, short, thick columns. The maximum size seems
to be 4 to S inches tall and 3% to 4 inches in diameter. There
are almost always 13 ribs, although 12 and 14 are said to
have occurred. These are distinct and broad but low, % to 1
inch wide and only % to % of an inch deep on a large plant.
The tubercles making up these ribs are distinct, being almost
entirely separated by deep cross-grooves. They are conical at
first, but on the older sides of the stem the deep cross-grooves
separating them make the bases square. The summits of the
tubercles are prolonged below the areole into a sharply peaked,
chinlike ridge running back so far as to almost overhang the
next lower tubercle, and at the cross-groove between them this
ridge terminates suddenly with a straight drop into the pitlike
depression thus formed for the axil.

DESCRIPTION

AREOLES: The young areoles are rather large, slightly oval,
very woolly, becoming bare when old. The mature areole be-
comes elongated by a woolly groovelike extension which runs
inward and upward from the spinous portion all the way to
the base of the tubercle, where it meets the cross-groove be-
tween the tubercles. The flower is produced from the end of
this extended areole in the axil of the tubercle. There is usu-
ally left after flowering and fruiting a tuft of longer, yellow-
ish-white wool in this depressed axil.

SPINES: The spines are all round with slightly enlarged bases.
They are all dull gray or yellowish at the bases, with the up-
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per one-half or so darkening into purplish or reddish-brown
tips. There are 16 to 27 radial spines which radiate evenly,
recurve slightly and lie tightly against the plant surface on
one form and spread outward on another. The upper ones are
much the weakest spines, being almost bristle-like and %
to % of an inch long. The lateral radials are heavier and
longer, being up to % of an inch long. The 3 to 5 centrals are
similar to the radials but a little heavier and slightly darker
in color. 2 to 4 of these stand erect in front of and against the
upper radials in one form or spread upward in the other form.
They are % to 7 of an inch long. The lowermost central
stands straight out from the center of the areole. On one form
it is heavy, but very short, being only % to %s¢ of an inch
long. On the other form it is not so heavy, but is % to %
of an inch long. Juvenile plants have 16 to 18 strictly radiat-
ing radial spines and no centrals. Then 1 central appears and
the others follow.

FLOWERS: Salmon to white in color, % to 1 inch long and %
to 1 inch in diameter, the state of the plant determining how
widely they open. On plants growing with a minimum of
water the spines will prevent the petals from opening out,
but on plants well expanded with water the spines will allow
them to open widely. There are about half a dozen small
scales on the ovary. The outer perianth segments are from
very short to about % of an inch long and %6 of an inch
wide. They have pink midlines with very pale pink edges,
and are pointed, with the edges entire or sometimes some-
what toothed and ragged. The inner petals are about % of an
inch long and about % to %s of an inch wide, whitish at
their bases and with a very pale pink midline shading to
white edges. They are pointed, often with a tiny, soft spine at
the apex, and their edges are usually irregular. The filaments
are greenish and the anthers yellowish. The style is greenish,
but the stigma has 6 to 12 bright pink to brilliant purple-red
lobes.

FRUITS: Small, % to % inch in diameter and globular to
somewhat oblong, with the old perianth persistent upon it.
It becomes dry and brown without coloring, and then it
splits open all around its base and the upper part falls off,
releasing the seeds. It has a few scales on its surface. The
seeds are about %6 of an inch or slightly larger, black and
shining, with a rough surface. They are nearly kidney-shaped
and have large hila.

RANGE. From the Texas Big Bend and lower Davis Mountain
region west to El Paso and the Franklin Mountains. They occur
from there west in a narrow strip along the lower border of
New Mexico into the southeastern corner of Arizona, and also
in adjacent Chihuahua and Sonora, Mexico.

REMARKS. The white-flowered visnagita is an interesting little
cactus venturing into our area from Mexico. Nowhere does it
manage to survive very far within our territory. Its deepest
penetration is about 100 miles above the Rio Grande around
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Alpine and Fort Davis, Texas, where one form has been fairly
common in the past, but is now much more rarely seen, due no
doubt to the activities of collectors and dealers who have long
made Alpine their headquarters. Lower in the Big Bend. oc-
casional plants may still be found, but it is nowhere abundant.
It may once have existed much farther cast in Texas than this,
as carly reports mention its collection near the mouth of the
Pecos River, but no specimens have been reported cast of Alpine
and the Big Bend National Park for many years. This form is
occasionally found along the very southern edge of New Mexico
and into southeastern Arizona. Another form of the same species
ventures up through the Franklin and Organ mountains as far
into New Mexico as Rincon and Lake Valley.

The cactus is well named the carly bloomer. So far as I have
observed it is the first cactus in its locale to bloom cach year. I
have had plants bloom in my garden in San Antonio as carly as
February 13.

Concerning the growing of E. intertextus in cultivation I
must be discouraging. It is an attractive small cactus, especially
for its very early flowers which are unusual in that, while the
petals are very pale in color, the brilliance is in the bright col-
ored stigma. But this is one of our most particular cacti in re-
gard to its growing requirements. It cannot tolerate water. It
must be kept almost dry at all times or it will rot immediately.
Only when given soil which will not hold moisture, and much
hot sun will it grow and bloom. It should be remembered that
this plant does not grow in partial shade like most small cacti,
but is found unprotected in the full sun and heat.

Echinocactus intertextus was first described by Engelmann,
and there has been little disagreement about it until recently.
The only instance of confusion seems to have been when Coulter
apparently mistook an Arizona specimen of it for a Cereus and
named it Cereus pectinatus centralis. Schumann then called it
Echinocereus pectinatus centralis. This is of course absurd, as
the plant has no real similarity to a Cereus.

Britton and Rose naturally took this species out of the genus
Echinocactus along with most others, and based their new
genus Echinomastus on it. While this name has been widely
used, there has never been much certainty about this proposed
genus among taxonomists. It has been combined with various
other genera. Because of the long, groovelike extension of the
arcole and the tubercles more separated from one another than
most of those in the Echinocacti, some have played with the
idea of calling this cactus a Coryphantha, but no one has actually
done so officially. In his book, Arizona Cacti, Benson returned
the genus Echinomastus to Echinocactus, but he is now pro-
posing to merge it with the genus Neo/loydia. Thus the species
scems off on the rounds of the microgenera like so many other
species, pausing next as Neolloydia intertextus, unless Echino-
cactus in its original sense, the only meaningful genus designa-
tion we have had for all these plants is maintained.

Engelmann’s description of this species included only the typ-
ical form of it and did not include the other variety which he
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himself originated. The best taxonomical practice would require
us to designate this typical form a variety also and to broaden
the species description to include both varieties of the species,
which has been done here.

Echinocactus intertextus var. intertextus (Eng.)

DESCRIPTION

STEMS: As the species, except that it grows to only 5 inches
tall and that the ribs are broader, being % to 1 inch wide.
AREOLES: As the species.

SPINES: As the species, except that the radial spines always
radiate evenly, recurving and lying tightly against the plant
surface, while the upper radials are to only % inch long, the
lateral radials to only % of an inch long, and the lower
radials to only % of an inch. Also, the upper centrals stand
erect in front of and against the upper radials, while the
lower, porrect central is very heavy and only % to %s¢ of an
inch long.

FLOWERS: As the species.

FRUITS: As the species.

RANGE. From the Texas Big Bend and lower Davis Mountains
west past El Paso in a narrow strip along the lower border of
New Mexico into Arizona.

REMARKS. This is the typical form of the species, and it occurs
over a wide range. Engelmann’s original description of the
species was restricted to this form, and most books and articles
refer to this only when they use the species name.

This variety appears as a single small hemisphere or short
column made of distinct ribs composed of curiously shaped
tubercles as described under the species. Its arcoles are close
together, and the plant is encased in its purplish-red spines, all
of which lie flat against the surface, except for the one very
short and stout lower central which stands straight out, but
which is so short as to be almost unnoticed. The spines meet and
interlock over the top of the plant and completely enclose the
growing tip, which is very woolly when active. The flowers
come out of this woolly summit and often have a terrible time
opening because of the interlocking spines.

The effect of the environment upon the form of the flower
in this variety was dramatically impressed upon me by one
plant which I collected just at blooming time. It had apparently
had a very dry winter, and when it bloomed for me the plant
was still quite shrunken due to low water content. It bloomed
profusely in spite of this, and had as many as 6 flowers at a
time on the rather flat summit of the stem. But the spines were
so many and so tightly interlocking around them that none of
these flowers could open properly. Their petals managed to
stand straight up, but that was all, and one had to look directly
down into the tube about % of an inch across which they
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formed to see the bright purplish stigma. This same plant flour-
ished in cultivation, however, and exactly a year later it
bloomed again in my greenhouse. But now it was nicely filled
out and plump, and the swelling of the stem had pushed the
spines over the summit much apart, so the flowers could now
open widely. I was amazed to see the petals open all the way
back above the spines until the flowers were rotate and at least
1 inch across.

Echinocactus intertextus var. dasyacanthus Eng.
[Echinomastus intertextus var. dasyacanthus (Eng.) Backbg.]

DESCRIPTION LATE 24

STEMS: As the species, except that they grow to 6 inches tall
and that the ribs are somewhat narrower, being only % to %
of an inch wide.

AREOLES: As the species.

SPINES: As the species, except that all spines are longer and
more spreading than on the typical variety. The upper radials
are % to % of an inch long and very slender, the lateral
radials % to % of an inch long and heavier, the lower ones
Y2 to % of an inch long and rather heavy. The upper centrals
spread upward instead of lying appressed against the radials
as in the other form and are % to 7 of an inch long. The
lower central stands practically perpendicular to the stem, as
in the other form, but is no heavier than the upper centrals
and is % to % of an inch long.

FLOWERS: As the species.

FRUITS: Apparently identical with the species.

RANGE. A narrow belt of mountainous territory from near Lake
Valley and Rincon, New Mexico, south at least to El Paso and
probably into Mexico. Most common in the Franklin and Organ
mountains near Las Cruces and El Paso. Apparently not coming
into Texas beyond the extent of the foothills of the Franklin
Mountains.

REmARKS. This is merely a variety of the species. Engelmann
considered it that when he first named it, and it was so con-
sidered until Britton and Rose elevated it to species rank, calling
it Echinomastus dasyacanthus. From that time on collectors
have been constantly struggling to distinguish what they were
led to believe were two nicely distinct species. It has been a great
contribution of Backeberg to return this form to varietal status.
Collectors should not be surprised if they have trouble telling
variety dasyacanthus from variety intertextus. The only real dif-
ferences are matters of maximum stem size and spine character.
The most obvious difference is the length and character of the
lowermost, porrect central spine. Near El Paso and in New
Mexico just north of El Paso the plants collected in the Franklin
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and Organ mountain foothills all have the longer, more spread-
ing spines, with the lower central % to % of an inch long. This
contrasts nicely with the typical variety intertextus of the Texas
Big Bend and the very lower edge of New Mexico with its gener-
ally shorter, sharply appressed spines and its lower central very
heavy but only % to %s of an inch long. But there are definitely
intermediates. They come particularly from the arca of Presidio
and Candelaria, Texas. As adults some of these are hard to assign
to either variety with certainty.

It had seemed to me that even a separate varietal rank for a
form merging so closely into the typical was hard to justify,
and I might have been tempted to merge them more closely if I
had not been shown juveniles of the two forms. These were grown
in quantity from seed by Mr. Clark Champie of Anthony, New
Mexico-Texas. When 1 inch in diameter both forms were almost
hemispherical to slightly conical in shape. But the character of
the spines at this stage is completely different one from the
other. Variety intertextus has all of its 16 to 18 radials heavy,
%6 of an inch long, opaque purplish-gray and appressed flat
against its surface. One does not feel the spines in handling this
cactus, they lie so flat upon the plant. At the same age and size
the spines of variety dasyacanthus are only about half as heavy,
nearly twice as long, translucent yellowish to reddish-brown, and
stand spreading well out at all angles from the plant so that it
is, indeed, a very dangerous little ball to handle. The difference
between them at this age, before they get any centrals at all, is
much more striking than it is when they are adults, and no one
could look at the flats of seedlings ac Mr. Champic’s establish-
ment—hundreds of variety intertextus consistently the same on
one hand and on the other hand hundreds of variety dasya-
canthus so different—without realizing that here is a difference
which must be recognized, even if it is within the one species.

Echinocactus erectocentrus var. pallidus (Backbg.)
[Echinomastus pallidus Backbg. nom. prov.]

STEMS: Single until very old, then occasionally producing
several short branches just above the ground. The stem is glo-
bose at first, becoming oblong or short columnar and growing
to a maximum of 6 inches tall and 4 inches in diameter when
old. It has 13 spiraling ribs when young, this number increas-
ing by branching of the ribs to a maximum of at least 21 on
large stems. These ribs are up to % of an inch deep and com-
posed of definite tubercles which, however, vary greatly in
shape on the same plant. Some are compressed from side to
side and are only % of an inch wide, while others are up to
Y% inch broad at their bases. The tubercle is prolonged as a
short, sloping ridge running downward from the areole. Often

DESCRIPTION
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this ridge rises a little to form a second shorter, chinlike pro-
jection behind the main tubercle and then ends abruptly by
falling to a definite though narrow cross-furrow between the
tubercles.

AREOLES: Elongated and very woolly at first, then becoming
nearly round and almost bare, except for a woolly groove
which extends inward and upward from the spinous portion
to the floral portion of the arcole in the axil, which is often
almost overhung by the chin of the next higher tubercle.

SPINES: Very light straw-colored with pale brown tips when
young, becoming darker with the tips sometimes dark purplish-
brown on old plants. There are 10 to 16 round, rigid radial
spines which all spread out at an angle from the plant surface.
The 5 or 6 upper radials spreading erect are the longest spines
of the plant, % to % of an inch long. In front of these at the
very tip of the arcole or occasionally scattered to as much as
halfway down the groove to the axil there will often be 1 to
3 additional very tiny spines to as little as %16 of an inch long.
The lateral radials spread outward and are about % of an
inch long. The lower 2 to 4 radials spread almost perpendic-
ular to the plant surface and are % to % of an inch long.
There is one central spine which is always turned upward to
stand in front of the upper radials. It is round and a little
heavier than the radials, has a bulbous base, and is % to % of
an inch long,.

FLOWERS: 1 to 1% inches wide and tall, white in color. There
are a few whitish scales on the ovary. The perianth segments
on the lower tube are small and scalelike with arrowhead-
shaped edges. These gradually lengthen up the tube until they
become oblong, blunt-tipped segments about %s of an inch
wide. They have greenish-brown midlines and whitish, entire
edges. The inner petals are cream-colored or pure white, only
% of an inch wide, and pointed, with entire edges. The fila-
ments are green or whitish, the anthers yellow. The stigma has
6 to 10 slender, light green lobes.

FRUITS: Spherical or nearly so, about % of an inch in diam-
eter. They are light green, sometimes with pinkish areas when
ripening, becoming dry and papery when ripe. The perianth
persists and there are a few whitish scales on the fruits. They
split open along one side when mature. The seeds are black,
finely tuberculate, about %10 of an inch long, with a very large,
concave hilum.

RANGE. Known only from lower parts of the Texas Big Bend.
Scattered populations occur from near Terlingua, Texas, just west
of the Big Bend National Park, to northwest of Ruidosa, Texas.

REMARKS. This cactus was apparently first discovered by J. P.
Hester during his wonderfully thorough field study of cacti of
the Texas Big Bend region. He published a description of it in
the Cactus and Succulent journal of America in 1939, not naming
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it however, but assigning it two numbers in his own numbering
system—this because he was inclined to think there were two
forms here instead of one. No one again took notice of the plant
for many years. This is not remarkable, since it only grows in
the more inaccessible part of the Big Bend.

The next mention of the cactus appears to be by Backeberg in
his Die Cactaceae, Vol. 5. He apparently had only a few speci-
mens sent to him in Europe, and his data on them was so meager
that he gave the location of them as “US.A. (Arizona?).” He
had not seen the flowers or fruits. It is obvious, however, from
his rather complete description that he was describing this cactus.
He showed uncertainty about exactly what to do with the plant,
and took care of it by calling it Echinomastus sp. (Echinomastus
pallidus nom. prov.). Its students it seems, have experienced an
unusual reluctance to name this cactus, the first one to describe
it assigning it only a number and the second one only a provi-
sional name.

It will be clear to anyone who has seen both of them together
that this cactus is very close to the Arizona cactus, Echinocactus
(Echinomastus) erectocentrus Coult. At a glance the two look
alike, and the characteristics of stem and spines are almost alike.
The differences are only quantitative. E. erectocentrus grows to
8 inches tall, while our cactus has been seen to only 6 inches.
The radials of the former are appressed rather tightly against the
plant surface, while our Texas plant has its radials more spread-
ing. The centrals are the same, except that on the Arizona plant
they sometimes reach 1 inch, while on the Texas plant they have
not been observed over 7% of an inch long.

But if the differences of stem and spines are too small to he
significant, the flowers and fruits of the two present more defi-
nite differences. E. erectocentrus has pink flowers and all writ-
ers describe it with 8 or 9 pink to deep purple stigma lobes. No
one has previously described the flowers of our Texas cactus
except for Hester’s statement that they were pure white. They
are indeed pale cream-colored or pure white, with 6 to 10 light
green stigma lobes. The fruits of the two differ in shape, those of
E. erectocentrus being cylindrical and % to % of an inch long
by % of an inch wide, while those of our Texas form are per-
fectly or very nearly spherical and only % of an inch across, but
they both split alike along one side to release their seeds.

The differences outlined above do not seem to indicate two
distinct species, but neither do I think they can be ignored. I
think the plant is best regarded as a separate variety of the Ari-
zona species. Since it is essentially a slightly smaller form of the
other and more pale in all of its coloring of spines and flowers,
the use of Backeberg’s proposed species name for it as the name
of the variety seems most appropriate.

Roads have recently been built into the lower Big Bend areas
where variety pallidus grows. It is never common there, but is
found on widely scattered limestone ridges from near Terlingua
up along the Rio Grande to beyond Ruidosa, Texas. Where it had
been seen until recently by only a very few people, now that the
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area is opened this has become one of the standard offerings of
the Texas cactus dealers, going out under almost every sort of
name. Anyone who has scarched for this cactus and who knows
how scarce it is, when he looks down into a bin of literally
hundreds of these specimens in a dealer’s stock must realize with
sadness how efficient their digging is and in what danger all the
cacti lie. This will probably be another in that procession of cacti
suddenly sold in every dime store and nursery until its newly
opened territory is stripped and the form again becomes unknown
except to specialists.

This cactus has all of the characteristics of its relatives, and is
like most of them in being very exacting in its requirements of
full sun and heat and very little water.

Echinocactus mariposensis (Hester)
[Echinomastus mariposensis Hester]

DESCRIPTION PLATE 25

STEMS: Single, practically globose, egg-shaped, or short ob-
long. These stems grow to a maximum of 3% inches tall by
about 2 inches in diameter, but are usually smaller. Small
plants have 13 ribs, but as they mature the number of ribs
increases to 21. These are usually twisted and wrinkled into
more or less distinct but small tubercles. The surface is light,
often yellowish-green.

AREOLES: At first practically spherical and about % of an
inch across, with much short brownish wool. At maturation
the areole extends forward as a narrow groove on the upper
side of the tubercle, the flower being produced at the end of
this groove in the axil of the tubercle, where it is accompa-
nied by long wool and a tuft of persistent white bristles in
the axil.

SPINES: There are 25 to at least 36 radial spines. These radiate
evenly, are rigid, and are from % to % of an inch long. They
are pure, shining white to gray, sometimes tipped with light
brown. There are 4 to 7 centrals. The upper 3 to 6 of these
spread upwards or are often somewhat appressed against the
upper radials, are comparatively heavy, and are % to % of
an inch long. The lower central is porrect or curving down-
ward, heavy, but only %s to % inch long. The centrals are
whitish, gray, or pale yellow below, with their distal sections
usually light brown or a striking bluish-gray.

FLOWERS: About % to 1% inches in diameter and length,
opening funnel-shaped or wider. The ovary and tube of each
flower have a dozen or so whitish scales. The outer perianth
segments have somewhat crose edges. The inner segments are
somewhat spatulate, their tips bluntly pointed and sometimes
notched or toothed, There are two distinct flower colors found
in this species. One has the outer perianth segments with green
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midribs and white edges and the inner segments with light
green midlines and white edges. The other has the outer seg-
ments with brown midlines and pink edges and the inner
petals pink fading to whitish at the edges. The stamens are
cream-colored, sometimes with the filaments pinkish. The style
is long and greenish or brownish, the stigma with 5 to 8 green

lobes.

FRUITS: Globose or oblong, up to % of an inch long. They are
yellowish-green at first, becoming dry, and then splitting open
on one side. They have a few scales upon them. The seeds are
slightly over Y6 of an inch long, ovate, and black.

RANGE. Known only from hills a short distance north and north-
west of Terlingua, Texas, in the southwest corner of Brewster

County.

REMARKS. This dainty little cactus is the smallest of the barrel
cacti in our area—usually little larger than a golf-ball—but it
is definitely one of the Echinocacti. It is far from spectacular in
any way and, with a very limited range in very rough country,
it is not surprising that it was not discovered until 1945 and is
still very little known.

J. Pinckney Hester, the tireless explorer of the Texas Big Bend,
discovered the cactus and described it in great detail. He found
it first on hills overlooking the site of the once famous quick-
silver mine called the Mariposa Mine, and named it after that
mine. It has still not been reported very many miles from that
site. He described it as an Echinomastus, and it is clearly a close
relative of those species usually put in that microgenus. It will
probably share in whatever decision is finally reached when the
question about that group of plants is settled. It also shares most
of the growth characteristics of those plants, which means that
although it is small and delicate in appearance, it is just as tough
a desert species as its bigger relatives. It is not found naturally
hiding in any shade, but grows in the open in the thin layer of
soil overlying hot, exposed limestone ridges. In cultivation it
must be kept drier and in brighter sun than most of the other
small species of our area, if it is to survive.

The range of this species is very small and the population
must not be great, so specimens should not be taken out in large
numbers. In fact, it is a wonder that the population has not al-
ready been depleted. It was one of the most terrible experiences
of this study to come upon at least a thousand specimens of
small cacti, mostly this rare species, gathered by someone and
left to die in a pile on a hill only a few miles from the old
Mariposa Mine. I was told that this was probably a cache left
by a professional cactus-digging crew for the dealer to pick up
with a truck—but a cache which he missed. At any rate, the
cacti were mostly burned to a crisp by the time I saw them and
nothing could be done for them, but perhaps they did not die in
vain if my telling of them here makes us a little more conscious

of the plight of these little species.
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Echinocactus conoideus (DC) Poselgr.
[Neolloydia conoidea (DC) B. & R.]

STEMS: Globular to egg-shaped at first, becoming conical or
cylindrical, to at least 4 inches tall and 2% inches thick. The
stem of a plant may remain simple, but it often sprouts near
the base, or even from higher on the sides, to produce 2 or 3
branches. The surface is dull gray-green and shaped into 8 or
13 indistinct ribs composed of spiral rows of almost com-
pletely separate tubercles. These tubercles are to about % inch
long, conical in shape, from bases broad but somewhat com-
pressed horizontally by their crowded, almost overlapping
position.

DESCRIPTION

AREOLES: Circular, about %s of an inch in diameter and with
white wool when new. It soon becomes enlarged by the for-
mation of a narrow groovelike extension forward from the
spinous part of the arecole. On a mature areole this groove
extends to the axil of the tubercle, where it broadens into a
larger felted area from which the flower comes. After bloom-
ing the original circular part of the areole remains as the
spine-bearing portion, usually losing its wool, and the felted
groove runs upward and inward from this.

SPINES: There are 10 to 16 radial spines per areole, all radiat-
ing rather evenly, straight, rigid, white fading to gray, and
Y4 to about ¥ inch long. There are also 1 to 4 spreading cen-
tral spines % to slightly over 1 inch long, straight, rigid,
blackish when young, fading to gray. The lowest of these is

the longest and heaviest one.

FLOWERS: Beautiful violet or violet pink in color, 1 to 2 inches
in diameter and about 1 inch tall, opening rather widely. The
ovary surface and tube seem most commonly naked of scales,
but occasionally the ovary has one or two small, rounded,
white-edged scales upon it. The outer perianth segments have
pink centers with whitish, entire edges. The inner segments
are violet or pinkish-violet all over and are lanceolate, with
pointed tips and entire edges. The stamens are bright orange.
The stigma has 5 to 7 long, white or yellowish lobes.

FRUITS: Spherical, yellowish or reddish at first, drying and
becoming brown, after which they seem to remain until broken
open by some outside force. Most of them seem to be naked,
but on a few the dried remains of 1 or 2 tiny scales may he
recognized. The seeds are about %6 of an inch in diameter,
black, tuberculate, with large basal hila.

RANGE. Widely found in central Mexico, extending north into
Texas to a distance of about 30 miles or so along the arc of the
Rio Grande from near Del Rio west to somewhere near Boquillas.

REMARKS. Echinocactus conoidens had long been known from
Mexico, where it grows over a huge area, but it was not known
at first to be in the United States. Engelmann apparently saw
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specimens from Texas, but did not seem to connect them with
the Mexican species. Instead, he called the Texas plant Mammil-
laria strobiliformis.

When Britton and Rose dealt with it they first erected a new
genus, Neolloydia, for it, and then described the Texas speci-
mens they saw as a new species separate from the others, calling
it Neolloydia texensis. This is therefore the name under which it
has been most widely known in the U. S.

It was Boedcker who first questioned the correctness of set-
ting off the Texas plants as a separate species, saying that they
were actually only the northern form of the original Mexican
species, Echinocactus conoideus. But it is hard to change a usage
so widely followed as this of Britton and Rose. While most
authorities since Britton and Rose have not listed the species
texensis separately, most collectors still use the name.

Being very concerned with what might be the correct name
for this plant, we have studied many specimens from both Texas
and Mexico. We have found that while the range of variations
in the Mexican plants is much greater, it wholly encompasses
anything we have found in Texas. Since we have seen duplicated
every character of the Texas plants in those from the general
type arca in Mexico, we do not feel that the Texas plants can
even be considered to form a distinct variety.

This species and its close relatives stand at the opposite end of
the Echinocacti from the huge barrels. These are the only ones
to which it really seems incongruous to apply the term “barrel
cactus.” Their ribs are indistinct and made up of very necarly
separate tubercles and their ovaries have at best very few scales
upon them and often none at all. They are undeniably the nearest
to the next large group of cacti, the Mammillarias.

Because of this position, these cacti have been classified in al-
most all possible ways. In its original description it was named
by De Candolle Mammillaria conoidea. In a few years it had
also been saddled with a remarkable number of other names,
among them M. diaphanacantha by Lemaire, M. inconspicua by
Scheidweiler, M. echinocactoides by Pfeiffer, who must already
have noticed its similarity to the Echinocacti, M. scheeri by
Muchlenpfordt (1845 non 1847), and M. strobiliformis by En-
gelmann. When the large genus Mammillaria was divided up, it
then naturally had to be given the name Coryphantha conoidea,
since it has grooved tubercles, and Orcutt took care of that.

But there had been another line of reasoning about its proper
relationship, and Poselger had already renamed it Echinocactus
conoideus, soon followed by Kuntze with Cactus conoideus.

As if these weren't already genera enough to choose from,
Backeberg more recently took some of the relatives of this cactus
and some formerly called Thelocactus species and created a new
genus, Gymnocactus, for them. But now the most recent move is
to revitalize the genus Neolloydia by returning these to it and
by adding to them other species formerly in the genera Thelo-
cactus and Echinomastus. Once again we seem to see the split-
ting process gone to its extreme, giving us more and more Un-
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stable microgenera until lately a move has begun to recombine
these again.

The main point seems to be the question of which major group
this cactus and its close relatives belong in, Echinocactus or
Mammillaria. On this the decision seems to have been made
some time ago. It is many years since anyone has considered this
form a Mammillaria. While it is admittedly the more doubtful
of them, all recent students seem to have placed it among the
Echinocacti. This is because the ovary has at least one or two
scales in at least some specimens, the fruit becomes dry, and it is
possible to speak of ribs on at least most of the species involved.
Beyond this, little can be said except that the recent move to
combine the much more clearly Echinocactus species in Thelo-
cactus and Echinomastus with these in their own microgenus,
Neolloydia, draws these more solidly than ever into the Echino-
cactus group.

Considering this species as an Echinocactus, then, I choose to
use the name of that large genus for it-at least until the micro-
genera are a little more stabilized.

Echinocactus conoideus is not ever very common in Texas.
Where it occurs it is usually in stands of several dozen speci-
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mens, but these stands are in widely scattered locations. It grows
on rocky hillsides, more or less in the open.

Its range does not go at any point very far north of the Rio
Grande. It is most casily found around Sanderson, Texas, and
in the very eastern edge of the Big Bend. Our knowledge of the
eastern limits of its range were changed by finding a nice stand
of the cactus on a hillside overlooking Goodenough Springs,
which is just north of the Rio Grande south of Comstock, Texas.
This is the most castern record of this species of which I know
personally, although there are reports of it from near Del Rio.
The cactus has been eliminated at beautiful Goodenough Springs
and its whole surrounding area has been submerged with the
filling of the lake behind Amistad Dam.

I have no knowledge of this cactus west of the eastern Big
Bend. Although I have seen a herbarium specimen labeled “near
El Paso,” I have been unable to confirm that the species grows
that far west.

This is a fairly easy cactus to grow, not quite so badly affect-
ed by moisture as are most of the other members of this group.
It is not a vigorous grower or a prolific bloomer, but the flowers
it does produce are of a very beautiful shade and rather large.



Genus Lophophora Coult.

CCE COME HERE to one of several cactus genera which seem
to lie between the Echinocacti and the Mammillarias. Although
there have been attempts in the past to submerge them in first
one and then the other of these larger groups they seem to defy
either combination. The reasons for this may seem rather techni-
cal to the nonspecialist, but they are the stuff out of which cac-
tus taxonomy is constructed.

Although some of its members were first described by Lemaire
as Echinocacti, the significant points which seem to rule the
Lophophoras out of the genus Echinocactus are the facts that
the ovary and fruit on them are entirely naked and that the
fruit remains always fleshy. These characters would put them
in agreement with the Mammillarias, but they are even more
clearly set apart from that genus by the facts that their stems
are ribbed and that their monomorphic areoles produce the
flowers from the apexes of young tubercles rather than from
the axils. So this small genus is left by all recent students to
stand alone.

There are only a very few species in this genus, and as yet
little agreement exists as to exactly how many they number.
Most authors list two and some three or four, but there is no
standardization of species and varietal arrangement, so no defi-
nite figure can be given.

The members of Lophophora are small, globose, or depressed
globose cacti growing from comparatively large, carrot-shaped
taproots. Usually the stem of the plant is to about 3 inches in
diameter, and although one form sometimes reaches to about 5
inches, they stand no more than 2 inches above the ground. The
stems of an individual may be single or may sometimes branch
from the base to form large clusters.

The surfaces of these cacti are blue-green, usually with much
gray glaucescence. There are no spines at all after the early seed-
ling stage. The very broad and flat ribs are composed of some

of the broadest, flattest, most confluent tubercles seen anywhere.
The areoles are small and round, with long white to yellowish
wool which tends to persist. The flowers are small, bell-shaped,
and pink, pale rose, white, or rarely pale yellowish. The fruits
are club-shaped and rose-pink or reddish.

The insignificant little members of this genus have been fa-
mous out of all proportion to their size and appearance as far
back as we can trace them. They are the sacred plants of the
Indians best known by the ancient Indian name, peyor/, which
has become the peyote of common usage. This is all because
these plants contain in their flesh a group of alkaloids which,
when taken into the human body, have remarkable effects upon
the nervous system.

The history of man’s use of and society’s reaction to these
alkaloids is a fascinating study in itself. From ancient times to
the present, Indians of Mexico and the US. Southwest have
caten these cacti specifically for the effects they have on their
senses. An idea of how ancient and how widespread the practice
has been can be grasped by noting that these plants have been
called in different cultural periods and different Indian societies
by all of the following names: peyotl, teonanacatl, tlalcoyore,
uocoui, xicorl, seni, and hicore or jiculi. All during the history
of the area, the Indians have given the cactus a very special
veneration, eating it in very special religious ceremonies. This
was because it gave them remarkable sensations which they were
convinced came from their Great Spirit and marvelous visions
which they were certain were glimpses—granted them by the
Great Spirit—of ultimate reality itself.

In the meantime others who did not venerate its visions as
quite so god-given discovered peyote and came to enjoy its re-
laxing effect. Many Mexicans came to relish a little of it now
and then, just for the relaxation and sense of well-being it
brings, and in central Mexico most good markets will include
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among the herbs a stock of the mescal buttons, as the plants
have also come to be called after mescaline, the most famous of
its alkaloids. In the U. S. and in Europe many years ago word
of its effects got out, and for years now some people have ex-
perimented with it, there being an extensive literature built up
through the years on its effects.

Cactus dealers, particularly in southern Texas, where the
plants have been ecasily available, have sold the mescal buttons
in quantities for at least 40 years.

But very early, in the US., this ran up against the typical
American suspicion of anything so mystical and strange as the
experiences produced by eating the peyote button. Moves were
made long ago to outlaw the sale and even the possession of
these cacti, and for a while they were declared narcotics and
prohibited by edict. But these moves failed for two reasons. In
the first place it was found impossible to maintain that they
were narcotics under any meaningful definition of that term.
And in the second place it was found a direct breach of the
principle of religious freedom to deny the Indians this key part
of their religious ceremony. Peyote could no more be denied to
these Indians than sacramental wine could be denied the Chris-
tians. This move therefore soon collapsed, and peyote again be-
came legal in all but California, where a state prohibition of it
has hung on to the present, although it has been only sporadi-
cally enforced.

This was the fascinating peyote cactus, then, eaten for millen-
niums by the Indians as their means to induce and intensify the
mystical experience, relished casually as a harmless relaxing
agent by many a humble Mexican, and beyond that tried oc-
casionally by the curious all over the world in order to ex-
perience its strange effects—until the past few years.

Then suddenly, only a few years ago, our little cactus was
catapulted into the limelight, where it is now discussed in every-
thing from the most technical medical and psychological jour-
nals to the best art and literary magazines to the most lurid
sensation-promoting newspaper.

This spurt of interest in the cactus secems to have been touched
off by the success of chemists in synthesizing some of the alka-
loids found in the peyote. The most famous of these synthetic
products similar to the compounds in peyote is the now well-
known LSD. This synthetic compound is extremely potent and
does very strange things to the nervous system of the user.

Knowledge of LSD has been general among psychologists and
a few others for some years, but it was treated as a dangerous
drug and used sparingly for research until recently. However,
the accounts which did appear concerning LSD stimulated much
interest, and many turned to the comparatively very mild, na-
tural, unconcentrated, layman’s version of this sort of agent—
peyote. Their motives in eating peyote were various, including
a desire to share in the mystical experience many have always
invoked by all sorts of means, from fasting to Zen, a desire
among artists to profit from the heightening to the visual and
auditory senses which it is well-authenticated that peyote brings,
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a desire to gain the feeling of cleansing and well-being which it
is universally testified that peyote leaves in the user, and, of
course, a good share of just plain curiosity.

All this boded only ill for our little cacti. These little species
which had foregone the use of spines to protect themselves from
their enemies and instead saturated their flesh with a set of
alkaloids unpalatable to most animals in order to survive, sud-
denly found themselves taken by the hundreds and thousands
just for these unique protective agents they had developed. The
demand became so great that the countryside was systemati-
cally sacked of all its peyote. Five or six years ago I knew
thousands of acres in the lower Rio Grande Valley where peyote
grew in profusion under almost every shrub, but visits to one
after another of these locations now show them barren of even
a surviving specimen after the crews of gatherers have been
through. The plant now only survives north of the Rio Grande
in a few small areas.

For all of these years dealers have sold peyote openly to any-
one who wanted it, with the full knowledge of the authorities.
In the past few years I have been at establishments where hun-
dreds of the plants were being shipped when governmental
agents visited and observed the business and heard them assure
the cactus dealers that they were doing nothing wrong. This was
because various court cases had established that the active sub-
stances in these plants were not narcotic or intoxicating sub-
stances and because there was no evidence of ill effects from the
cating of the plant.

But very recently the picture has changed dramatically. LSD
has escaped the laboratory and is being indulged in indiscrimi-
nately by all sorts of people. This synthetic substance is very
powerful, has sometimes very violent effects, and a case can
casily be made that it is a danger when misused. Moves for its
control appear justified, and are under way. But how does that
involve peyote, which does not even contain this dangerous
synthetic substance?

Fuzzy thinking seems to be indicated when peyote is involved
at all. LSD, the alkaloids in peyote, and those found naturally
in various other plants are all lumped together under the sud-
denly very emotion-charged term “hallucinogens,” because all
of them are capable of producing hallucinations in the user.
There is little, if any evaluation of these various substances.
Every magazine and paper making any attempt to follow the
trends has had articles on one of the prime subjects of discussion
today, the hallucinogens. In almost all of these articles little or
no effort is made to differentiate among them and deal with the
subject of their possible good and bad qualities, their potential
or lack of potential for harm, and the question of whether each
one in its own right should or should not be prohibited to the
public. They are all lumped together as hallucinogens and they
seem destined to stand or fall with LSD.

The Food and Drug Administration recently invoked the 1938
Federal Food, Drug, and Cosmetic Act and ruled that the sale
or use of any of them is the illegal sale or use of drugs. Under



GENUS Lophophora

this new ruling you may not dig our little cactus, sell it to be
eaten, or eat it yourself—unless you arc a member of the Native
American Church, the legal name of the Indian religious group
in the U. S. using it in their ceremonials. Note that the naturally
occurring peyote or the substances in it in their naturally oc-
curring concentration have never been ruled narcotic, incapaci-
tating, or even intoxicating, and that it has never been stated to
have harmful effects either mental or physical. It has apparent-
ly suffered from illogical association in the minds of the author-
ities with the man-made substances LSD and mescaline, which
undeniably can be dangerous, and the 1938 Food and Drug Act,
which could as easily be applied to aspirin or wine as this, has
been used to suppress it. Because the distinction between peyote
and LSD has been overlooked, we are once again in the hard-
to-maintain position of prohibiting the use of a substance as too
bad for the general public which we allow a chosen group to
use as a supreme good in their religious services. Can this posi-
tion be maintained now any more than it was before?

Of course, this prohibition clearly works for the good of the
cacti themselves. Without it the species of this genus which
grows in south Texas would soon have become extinct in the
US., but now the wholesale digging has stopped and the cactus
has been granted a reprieve. From the standpoint of the cacti,
this is good.

But the cactophile is faced with a peculiar situation. While it
is specifically made clear that in all of the United States but
California—and most recently some other states also—he may
acquire and grow a few peyotes as garden or pot plants, if he
should eat one of his plants, or if he should allow someone else
to cat one of them, he would be guilty of violating a federal drug
control act. This special dispensation for him (no doubt granted
to avoid raising his ire) is appreciated, but he must weigh care-
fully the question of whether, under this sort of ruling a bed of
peyotes is not too dangerous to have around. Perhaps, if he wants
to keep his collection complete, including the peyote species, he
should join the Native American Church—just to be safe. The
cactus dealer is, of course, in double jeopardy. He is assured that
he can sell a few peyotes singly or in small numbers to those who
wish to grow them, but that he is a lawbreaker if anyone eats
any of the peyotes he sells. Faced with being prosecuted as a
“pusher’ at any moment if he sells peyotes, most dealers I know
have stopped handling these plants entirely.

Wk are, of course, happy at the prospect that these interesting
cacti may be saved from almost certain extinction by the new
ruling, and are not primarily concerned here with whether or
not anyone should be free to use them to “expand his conscious-
ness.” But we do note that if the present rulings had gone into
effect a few years carlier and put these species beyond the pale
of respectability at that time, the research which has gone into
these plants would have been well-nigh impossible. This is un-
doubtedly the most peculiar situation that has ever arisen con-
cerning any cactus.

It has been said that somewhere among the cacti you will
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find almost every kind of strangeness, and that this is the secret
of the interest cacti generate in people. There is truth in this,
and here, in the genus Lophophora we have another kind of
strangeness. Here we have our “notorious” cacti, and with them
the study of cacti acquires all the exciting elements of mysticism
and sinister intrigue and danger. These are the cacti for those
who thrive on such things.

Lophophora williamsii (Lem. in SD) Coult.
“Peyote;” “Mescal Button,” “Whisky Cactus,” “Dry Whisky”

DESCRIPTION ,

ROOTS: Each plant grows from a large carrot-shaped taproot
the same diameter at its top as the stem and tapering slowly
below, being usually 3 to 5 inches long.

STEMS: Each plant begins as a single stem and sometimes re-
mains so, but often clusters greatly to form in one variety
sometimes up to 50 stems to one specimen. “These stems, hemi-
spherical or usually depressed-globular, grow to about 5 inches
in diameter, but not over about 2 inches tall. The flesh of the
stem is soft and flabby, the surface blue-green, usually with a
gray glaucescence. There are 5 to 13 very broad, very low
ribs separated by narrow grooves. These ribs may be straight
or sinuous. Each rib is more or less divided into tubercles. At
the apex these tubercles are fairly distinct, but lower on the
stem they are only very slight projections or almost entirely
obliterated, with or without small wrinkles to indicate their
limits.

AREOLES: Round, or nearly so, and small, only about % of an
inch in diameter and located % to 1% inches apart on the
summits of the tubercles. At first each areole is filled with
much long white or yellowish wool, so that the usually de-
pressed summit of the stem is more or less filled with the wool
of the close-standing young tubercles. With age the wool usu-
ally turns gray and may or may not be worn off to leave the
areole with merely a tuft of short wool. The flowers are pro-
duced from within these arcoles at the summits of the young
tubercles.

SPINES: The plant is spineless after the very young seedling
stage.

FLOWERS: Small, usually pale pink or whitish, but said to be
rarely rose or pale yellowish. They are bell-shaped and % to
1 inch in diameter. The small ovary is naked. The outermost
perianth segments are greenish with entire edges. The inner
segments are almost linear and are pale pink to rose, white,
or yellowish. The filaments are whitish, the anthers yellow.
There are 3 to 7 reddish or yellowish stigma lobes.

FRUITS: Club-shaped, % to % of an inch long, pale pink or
very pale rose in color when ripe, and remaining fleshy and
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indehiscent. The seeds are Y6 of an inch or slightly less in

length, with basal hila.

RANGE. Extending from a very wide range in Mexico across the
Rio Grande a short distance into south and southwest Texas. In
south Texas it occurs in Hidalgo, Starr, and Zapata counties; in
west Texas it occurs in a few locations in Brewster County in
the Big Bend. There are records of many years ago of the species
having been taken near Laredo and near the mouth of the Pecos
River, but the plant does not seem to be in these areas now.

REMARKS. This is the famous peyote. Individual stems are often
called mescal buttons. Some plants remain single until very
large, while others sprout new heads or buttons all around them
almost from the beginning. I once collected an old plant of the
latter type which was 18 inches across with almost 50 heads.
Since it is said that a button 2 or 3 inches in diameter takes
around 10 years to grow, it is casy to see that such old plants
are very venerable. With the great interest in peyote of recent
years it is almost impossible to find such old plants in the wild
any more.

There is much variation in the rib shape, number, and size,
and some in flower features. This plant has been greatly studied
for a long time, and a confusing series of taxa have been set up
for it. After observing many of the plants in the field and thou-
sands of them in dealers’ bins and markets from our area all the
way to Chihuahua and central Mexico, and after growing and
flowering them ourselves, we have come to the conclusion that
many of the proposed varieties are unnecessary and that the
species found in the US. needs to be divided into only the
following two taxa.

Lophophora williamsii var. williamsii (Lem. in SD)

DESCRIPTION PLATE 24

ROOTS: As the species.

STEMS: As the species, except that they grow to only 3 inches
or less in diameter and the tubercles are less distinct than in
the other form, being smaller, only about % to % of an inch
across their bases. They cluster, usually quite early and exten-
sively when old.

AREOLES: As the species, about Y% to % of an inch apart.
SPINES: As the species.

FLOWERS: As the species, except that the sepals and petals
each grow in fewer than 3 series and the stigma lobes are 3 to
S in number.

FRUITS: As the species.

RANGE. Central Mexico to south Texas. In Texas it is restricted
at the present time to Hidalgo, Starr, and Zapata counties.

REMARKS. This is the typical form of the species. Since it was
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described too narrowly in the carly accounts, a whole series of
variety names grew up around it. These include the following:
Anbelonium lewinii Hennings, which became Lophophora wil-
liamsii var. lewinii (Hennings) Coult.; Lophophora williamsii
var. typica Croiz.; var. pluricosmm Croiz.; and var. caespitosa
Y. Ito. I have found specimens falling within the limits of all
of these proposed varieties within single populations of both
Mexican and Texas plants, and they all intergrade, so it seems
most logical to broaden the description of the typical form to
include all limits found together and stop trying to interpret
simple genetic traits as varieties.

This is the form of the species growing in south Texas, the
form which has smaller stems but which forms large clusters of
these smaller stems when old. It is the more tender form, pre-
ferring to grow under the partial shade of the brush, shrubs, and
trees, and rather easily damaged by frost. Two or three degrees
below freezing will usually kill it. It does not now appear north
or west of southern Zapata County, but old records suggest that
it may have once grown in Webb County.

There was also described by Fric as variety fexana a form
with 14 ribs, but the locality of it is not known and I can find
no record of another collection with 14 ribs. A variety lutea
(Roubhiers) Croiz. has been proposed for specimens with yellow-
ish flowers, but we have long ago seen that it is very risky to
base even a variety on flower color alone.

Lophophora williamsii var. echinata (Croiz.)

DESCRIPTION

PLATE 24
ROOTS: As the species.

STEMS: As the species, except remaining single or at most
dividing to form 2 or 3 heads in very old specimens. These
stems are larger than in the typical form, growing to at least
S inches in diameter. The tubercles are more conical and
larger, the bases being % to 1% inches across.

AREOLES: A little larger than the typical form, with more
wool, but otherwise the same.

SPINES: Spineless after the seedling stage, as the species.
FLOWERS: As the species, except that the sepals and petals are
more numerous and usually in 3 series each.

RANGE. Northern Mexico, extending from Chihuahua and Coa-
huila into the Texas Big Bend in lower Brewster County.

REMARKS. This is a larger, tougher form of the species. There is
little difference in the structure of the two except that in all
respects the stems of this form are heavier and larger, although
not clustering to any marked degree. This form is found grow-
ing on dry, exposed hillsides of the Big Bend where the lower
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Rio Grande Valley form would be burned to a crisp. It can also
survive the much more severe cold of the Big Bend. I have sev-
eral times had the smaller form from south Texas freeze in San
Antonio, while this form growing in the same bed showed no ill
effects.

This form does seem distinct enough to be recognized, and it
has been called a separate species, but this hardly is warranted.
It seems at best a variety of the species, but a stable one. It is
L. williamsii in the sense of Schultes (Cactus and Succulent Jour-
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nal, 1940), Britton and Rose’s description of the species seems
to include this form along with the typical form.

This is clearly the form which grew nearest to the Indians of
Arizona, New Mexico, and northwestern Mexico, and is the one
they originally hunted and used for their religious experiences.
It has been noted that this form seems to have more of the al-
kaloids in it than are in the typical variety, since a small plant
of this form when consumed will give more effect than the
same-sized button of the typical variety.



Genus Ariocarpus Scheidweiler

THIS IS A SMALL GENUS containing about half a dozen very
strange cacti, one of which is found in Texas, the rest in Mexico.

The body of an Ariocarpus consists of one or occasionally a
cluster of low, flattened stems from only about 2 inches in diam-
eter and not projecting above the soil level at all in some
forms to as much as 10 inches across and 5 inches tall in one
form. This stem sits on top of a large, carrot-like taproot.

The surface of the stem does not have ribs, but is divided into
very distinct, usually imbricated but noncoalescent tubercles.
These are very firm, often have a horny, rough epidermis, and
are of peculiar shapes, usually more or less triangular and flat-
tened above. There are no spines after the first seedling growth.

The members of this genus are unusual among cacti of our
arca because they flower in the fall of the year, usually from
September to December. The flowers come from the woolly
axils of the young tubercles at the center of the plant. They
open widely, are diurnal, and are white, yellowish, or purplish
in color. The ovary and fruit are both naked; the fruit is fleshy
at first, becoming dry at maturity and disintegrating, leaving
the seeds in the wool at the center of the plant.

This genus was described and named Ariocarpus by Scheid-
weiler in 1838. The next year Lemaire redescribed it, calling it
Anhaloninm, and many students, including Engelmann and
Coulter, thought that Lemaire’s name had precedence, so for
many years there was confusion over these names.

This is another genus which falls into the gap between the
Echinocacti and the Mammillarias, or rather, which has some
characters typical of each of these major groups but will not
rest easily in either.

The members have fruits which become dry, as do those of
the Echinocacti, and some of them have monomorphic areoles
also, but they have never been considered Echinocacti. This is
partly because they have no ribs and because they have naked
ovaries.

They actually seem to be closer to the Mammillarias. In fact,
for most of his life Engelmann persisted in including them in
the genus Mammillaria. This is because they have a tuberculate
surface and naked ovaries, and some species of them have di-
morphic arcoles with the nonproducing spinous portion of the
arcole at the tip of the tubercle and the floral portion separated
from it at the base. However, the tubercle characters are very
different; the flowers come from the apex of the stem instead
of from older tubercles away from the apex; the fruits become
dry and open; and there are differences of seed structure; all of
which seems to separate these plants from the Mammillarias as
well. Coulter remarked with obvious relish in 1896 that Engel-
mann had “finally come” to the opinion that these must be kept
distinct from Mammillaria.

The confusion over this sort of thing had no more than sub-
sided when in 1925 Berger noted an obvious difference between
certain members of the genus. Most have no groove on the up-
per surface of the tubercle, but two have a woolly groove on it.
Berger seized upon this difference and proposed that those with
grooves should be removed from the genus Ariocarpus and put
into a new genus, Roseocactus.

Since that time there has been a history of disagreement over
Berger’s proposal. In brief, Marshall did not think that the dif-
ference was fundamental enough to warrant completely separat-
ing the plants into different genera, and proposed that Roseo-
cactus be put back into Ariocarpus as a subgenus. Buxbaum
scemed to agree with Marshall. The main recent champion of
Berger’s view was Backeberg, who backed it vociferously in his
large work on cacti.

Only very recently was detailed study of the mode of devel-
opment of the tubercles and areoles carried out and the infor-
mation acquired, together with other factors, applied to the
problems. However, it seems already to have brought some wel-
come clarification, as well as results of significance to the classi-
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fication of some other cactus groups. Edward F. Anderson made
these studies and reported on them in a series of articles begin-
ningin 1961.

He found that in all of this group there is a single original
growing point for the areole development which is located near
the base of the tubercle instead of at its tip. From this single
point develop all areolar structures, including the spinous por-
tion (if represented), groove (if present), and floral portion. But
there are differences in the different species in the way these
develop from the original growing point. In Ariocarpus (Roseo-
cactus) fissuratus, the floral development is at the base, with
elongation of the tubercle occurring beneath the vestigial spi-
nous part of the areole and thus drawing that part of the areole
out into the already mentioned groove. In Ariocarpus retusus,
the type species of the genus Ariocarpus, the rudimentary spi-
nous part of the areole soon separates from the floral part and
elongation between them then leaves the floral part in its basal
position, while it pushes the spinous part to near the tip of the
tubercle, where it persists as a woolly spot. In Ariocarpus
trigonus the elongation occurs ahead of the spinous portion
and never allows it to separate from the floral part at the base
at all.

The usual interpretation of these events requires us to call the
elongated, groovelike areoles of A. fissuratus and also the short,
basal arcoles of A. #rigonus, whose meristems do not divide,
monomorphic. At the same time the arcoles of A. refusus, where
the floral and spinous parts separate, are entirely dimorphic.

Essentially this same difference has, since Britton and Rose,
been made the reason for separating the Coryphanthas out of
the genus Mammillaria, and if it is so fundamental a difference
as some have thought, it should also make mandatory the divi-
sion of the genus Ariocarpus as well. But Anderson carried on
many other investigations of scedling development, seed struc-
ture, other aspects of stem anatomy, fruit composition, and hy-
brid reactions, and concluded from these that they should all
make up one genus, Roseocactus being at most a subgenus. The
lack of importance of those details of arcole structure which
have been used so much in separating cacti is further indicated
by Anderson’s report of A. fissuratus individuals without the
groove and A. retusus individuals which have no spinous por-
tion of the areole at all. This means that in at least 4. retusus
both the monomorphic and the dimorphic areoles occur in the
same species, a situation which Dr. Boke has found also in cer-
tain Coryphanthas. This study has far-reaching implications for
the taxonomy of other groups, where, it seems, too much em-
phasis has been put on grooves or their absence.

The members of Ariocarpus are retiring species, often not ris-
ing above the ground level at all, with usually horny and dis-
colored surfaces which make them almost invisible. They are
very difficult to find in their native haunts, but this is the point
of their method of growth. They have no spines, and they de-
pend instead upon being so insignificant as to be overlooked,
upon camouflage, and upon some unpalatable alkaloids in their
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flesh for their survival. They are so unusual in their appearance
that most people find it hard to believe they are cacti at all.

Ariocarpus fissuratus (Eng.) K. Schumann
“Living  Rock] “Star Cactus] “Star Rock,” “Sunami,
“Chautle;” “Peyote Cimarron”

DESCRIPTION
ROOTS: A carrot-like taproot.
STEMS: Entirely flat to somewhat rounded and depressed-
globose, usually level with the ground or rising to only 1 inch
or so above it. Covered with very crowded and overlapping
tubercles which have bases broad and flattened and upper
surfaces flattened and triangular in shape and % to about %
of an inch long. These upper surfaces are crossed by numerous
small fissures which give them a warty appearance. The epi-
dermis of the plants is always very firm and is gray-green
when young or well-watered, but in the older plants or in the
usual desert situation it is yellowish or brownish and, over
most of the surface, hard, horny, and dead-appearing. The
apex of the stem has long wool often almost entirely covering
the younger tubercles. Plants usually have a single stem, but
occasionally they branch to form a cluster of several to as
many as a dozen stems.
AREOLES: Each areole is at first circular and at or near the
base of the young tubercle, filled with a dense mass of woolly
hairs, but by the time it is ecasily visible on the clongated
tubercle it is stretched into a conspicuous woolly groove run-
ning from the axial floral part to the tip of the tubercle on the
upper surface. Mature arcoles are thus linear and % to about
% of an inch long, except on very rare individuals on which
the areoles do not elongate, remaining instead in the axil of
the tubercle.
FLOWERS: From the axils of young tubercles at or near the
center of the stem, where they arise out of the long wool.
They are 1 to 2 inches broad, opening rather widely, but only
about 1 inch tall. In color they are from almost white to pink
or magenta. The ovary is naked and short; the outer perianth
segments are almost linear with pointed tips, brownish or
greenish with whitish, entire edges. The inner segments are
pinkish or purple with whitish edges and are rather oblong
from narrow bases, the tips with small, hairlike points at the
apex. The filaments are white, the anthers bright orange. The
style and stigma are white, with 5 to 10 lobes.
FRUITS: Oval, about % to % of an inch long, pale green or
whitish at first, becoming dry and disintegrating while still
mostly buried in the long hair at the apex of the plant. The
seeds are about %6 of an inch long, black, with rough sur-
faces.

RANGE. Northern Mexico into Texas. In Texas it is found along
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the Rio Grande from the mouth of the Pecos River to near Pre-
sidio, but never penetrating more than a few miles into the state
except in the Big Bend, where it occurs almost as far north as
Alpine.
REMARKS. This is the plant to which the name “living rock”
truly applies. It likes to grow on barren, rocky slopes where it
survives burning up by hardly if at all projecting above the
ground level and by having its surface covered with a thick,
horny, brownish epidermis. It appears that its water storage is
in the thick taproot on which the stem merely forms a flactened
cap, and that the result of desiccation during the dry seasons is
the shrinking of this root. This in turn seems to pull the stem
down into the ground as it shrinks, so that it has even less sur-
face to suffer from the cruel elements in these most exposed of
all habitats in our region. The result is that the plants do not
project any higher than the rocks all around them, and the
brown, horny epidermis, broken into irregular warts by the
many fissures from which the plant gets its name, looks just as
dead and mineral as anything on the slope. I have repeatedly
had the experience of walking around on what I thought was
an unoccupied slope until I saw the first one of these cacti and
then realized that I had been treading all over them, never
knowing they were anything but rocks. Fortunately they are so
hard that stepping on them does not damage them.

The species is most interesting for its unusual appearance—
quite uncactus like—and it blooms with a fine flower at a time

CACTI OF THE SOUTHWEST

of the year when most other cacti are through blooming. It
interests people greatly, but I do not often advise it for growing
in the usual cactus garden. Most people cannot keep it alive
because it is one of the most extreme of the desert-adapted. It
grows on the most exposed brows of the most arid ridges in
west Texas, and cannot tolerate much moisture at all, or any
amount of shade. Few people have the courage to “mistreat”
this cactus with enough sunlight, heat, and dryness to keep it
alive, healthy, and blooming. They want to pamper it until it is
nice and soft and green, but A. fissuratus is a hard, rocklike
thing, and it will not change, except to melt into rot if it is not
kept in a situation approaching its desert home.

As mentioned in discussing the genus, Engelmann long thought
that this cactus was a Mammillaria: his first name for it was
Mammillaria fissurata. Later Lemaire used the name Anhalo-
nium engelmannii for it. K. Schumann first put it in Ariocarpus.
The only other name applied to this species was Berger’s Roseo-
cactus fissuratus.

There is a form known as Ariocarpus fissuratus var. loydii
(Rose) Marshall. It is characterized by having the stems higher,
more rounded, and larger in maximum size, the tubercles more
rounded and with less distinct fissures. This variety is apparent-
ly found only in Mexico.

The living rock may have been more common in the past in
the castern part of its Texas range, but it is now very difficult
to find east of the Big Bend. There it is still fairly common.



Genus Pediocactus B. & R.

ORIGINATED FOR one species of cactus, this genus has grown
through the years until it now contains at least seven species.
The increase has come about in two ways. Four of its species
have been discovered and described only within the past twenty
years, and three of these less than ten years ago. This is, there-
fore, the only group of cacti in the United States which has had
major additions to it in the last few years. New understanding
has come with these new species. They have tended to fill gaps,
and this has resulted in the combining under the over-all genus
Pediocactus of four small genera: Pediocactus sensu B. & R.,
Utahia B. & R., Navajoa Croiz., and Toumeya B. & R. This ac-
tion has been taken by Dr. Benson only in the last few years,
and since there has not yet been time for any opposing inter-
pretations to appear it may be regarded as still somewhat tenta-
tive. However it seems to be the best system to take into account
all the newer forms.

This enlarged version of the genus Pediocactus would be
characterized as follows: the stems are cither single or branch-
ing sparingly; flattened, spherical, or cylindrical; usually very
small but in one form up to 6 inches in diameter and height.
The surface of the stem is covered with small but prominent,
noncoalescent tubercles, spirally arranged. Areoles are small and
entirely on the tips of the tubercles, sometimes with glands pres-
ent. The spines are variable. The flowers are bell- or funnel-
shaped. The ovary is naked or with 2 or 3 small scales, some-
times these having a few hairs or bristles in their axils. The outer
perianth segments are fringed to entire. The fruits are green at
first, often changing to tan or yellowish, and then becoming
dry. They are naked or have several small scales. In shape they
are from nearly spherical to almost club-shaped. The fruits are
dehiscent, opening by a ring around the apex, by a lateral slit
on the upper side, or sometimes rather irregularly by both of
these. Seeds are black or gray, the surfaces rough or shiny, but
always textured when seen under the microscope.

The members of this genus are once again cacti which fall be-
tween the major groups, the Echinocacti and the Mammiliarias,
overlapping each to some extent. Most technical discussions of
these cacti have become involved with trying to balance the
characters in which they coincide with the one group against
the characters in which they agree with the other. This began
even with Engelmann, who had the type species of this genus
as an Echinocactus, but who said that this species, with some
others, “forms a small section of Echinocacti with the appear-
ance of Mammillarias named by Prince Salm 7heloidei” Al-
though he insisted that they were still “true” Echinocacti, he
repeated that they “.. constitute the closest and most imper-
ceptible transition to Mammillaria subgenus Coryphantha.”

To show the reasons for the divergent opinions over these
cacti in the past, and the way they overlap both adjacent major
cactus groups while actually falling outside of cither one, we
will mention here the most significant of the characters involved.
They share with the Echinocacti the following points: the
areoles are monomorphic with the flower coming at or near the
tips of the tubercles; the flowers are similar to those of the
Echinocacti, the ovary often with 2 or 3 tiny scales and occa-
sionally these with a few bristles in their axils; the fruit be-
comes dry and splits open—Dbut they differ from the Echinocacti
by having no ribs and by having mucilage cells, which are not
found in any recognized Echinocactus. On the other hand they
share with the Mammillarias the following characters: the
stems are tubercled instead of ribbed; the ovary is sometimes
naked or has only 2 or 3 scales—while differing from them by
producing the flowers from a monomorphic areole at the tip of
the tubercle and by having dry, dehiscent fruits. In possessing
mucilage cells, as Dr. Boke has pointed out, they look toward
the Echinocerei. The result of all this is that this genus is left
standing with those few others which are somewhat alone, out-
side of any of the major groups. Buxbaum has considered it
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significant, because of its peculiar combination of characters, as
an ancestor of other groups, but other scholars have disputed
his theories on this.

The members of this genus can be as exasperating to the ordi-
nary cactophile as to the taxonomist. If it is difficult to view
them in the proper systematic niche, it is even harder to view
them in their native habitat. They are all extremely retiring
cacti. They are usually so well camouflaged in their natural en-
vironment that there are places where it is more rewarding to
hunt for them by feel than by sight. And it is not easy to find
their locations. With the exception of one species, they all oc-
cupy very small ranges, several only a few miles in extent, and
some are noted more for their rarity than for anything else.
Each is restricted to a particular soil type or geologic formation,
and some are associated with one other specific plant. The one
species which is more widespread is usually a high mountain
inhabitant where only the hardy collectors will come across it.
So these are especially challenging little cacti not seen by
many people and perhaps fully appreciated by only the special-
ist. However, they are part of the huge group known as cacti
and they contribute to its amazing diversity.

Pediocactus simpsonii var. simpsonii (Eng.) L. Benson
“Mountain Cactus”

DESCRIPTION PLATE 2

STEMS: Globose or sometimes even a little elongated in the
growing season, but usually depressed and often almost flat
in the winter. These stems are up to 5 inches in diameter and
1 to 6 inches tall. They are almost always single, but on rare
occasions clustering. The surface is covered with spirally ar-
ranged tubercles which are conical or sometimes somewhat
pyramidal, % to % of an inch long. The color of the surface
is light green.

AREOLES: The arcoles, situated on the tips of the tubercles, are
circular or nearly so. When young, at the apex of the plant,
they are large, to %s¢ of an inch in diameter, with much long
white wool, but when older they shrink to % of an inch or
so and lose most or all of their wool.

SPINES: There are 15 to 30 radial spines which are white or
whitish, rigid and straight, but very slender, radiating, and
Yi to % inch long, the shortest and most slender of them
being at the top of the areole. On mature plants there are 5
to 11 widely spreading central spines. These are heavier than
the radials, rigid, straight or nearly so, and % to % of an
inch long. They are whitish, cream, or pale yellow below,
with the outer half of each darkening to brown or red-brown.
FLOWERS: Bell-shaped, opening rather widely. They are % to
1 inch in diameter and length, and are pale pink, pale pur-
plish, whitish, or yellowish in color. The ovary has several
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small scales near its top. The outer perianth segments are
broadly rounded, greenish with pink to whitish, somewhat
fringed, ragged, or notched edges. The inner segments are
pink, pale purple, whitish, or yellowish, almost linear, with
pointed tips and entire edges. The stamens are yellow, the
stigma with 5 to 7 yellowish lobes.

FRUITS: % to % of an inch long. Almost spherical to short-
cylindrical. The fruits are green, sometimes suffused with red-
dish, later becoming dry. When ripe they split open some-
what irregularly along the upper side. The seeds are gray or
black, the surface rough, %is to % of an inch long in largest
measurement.

RANGE. Occurring far north of our area in Idaho, Montana,
Nevada, Utah, and Colorado. From these states it enters Ari-
zona and the northern mountains of New Mexico.

REMARKS. This cactus is a mountaineer. It is seldom if ever
found below 6,000 feet in altitude, and ranges happily up to
10,000 feet in the high Rockies. There are reports of its having
been collected even above that altitude, but I have not been
able to verify them. However, one thing is certain. This cactus
scorns the extreme cold and the snow of the high mountains.
Give it a sunny south slope for light and warmth in the summer
and it will gladly sit all winter in the snows. It can stand an
amazing amount of cold and moisture such as would kill most
other cacti almost over night.

The adaptation which this cactus has made to the high moun-
tain climate is all gain in those mountains. Yet with every such
gain something is usually lost, and this cactus has almost com-
pletely lost the ability to live where most of its fellows reside,
in the hot, dry desert below the mountains. It can be kept alive
and healthy in gardens in central New Mexico, but this is about
its limit. It languishes and dies in two years or so in the low
altitude and greater heat of San Antonio, even when kept more
moist than its relatives. Those trying to grow this cactus should
remember and try to simulate its mountain habitat, or they will
have trouble.

This species was first discovered and named by Engelmann.
He observed it as a result of several expeditions over many
years and described it very fully. However, he was from first
to last convinced that it was an Echinocactus, and called it al-
ways Echinocactus simpsonii.

Coulter followed Engelmann entirely, but in 1893 the plant
was called by M. E. Jones Mammillaria simpsonii, this indicat-
ing that already its position between the two major groups was
becoming noticed. K. Schumann found a plant in Colorado
which he called Mammillaria purpusii, and this is thought to
have been the same plant.

In 1913 Britton and Rose first set this species off from both
the Echinocacti and the Mammillarias. They originated a new
genus for this species alone, calling it Pediocactus simpsonii. The
genus name is not at all apropos to this mountain cactus and
seems to have been prompted by a doubtful report that the
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cactus was once found on the plains of Kansas. However, it has
remained as the valid name for this cactus, and a whole group
of others have joined this species in the genus.

Engelmann’s very complete description of the species is that
of what, to be taxonomically correct, we must call variety simzp-
sonii. Besides this Engelmann described a smaller variety which
he called variety minor, and Coulter added a variety robustior
from Nevada, Oregon, and Colorado.

Although everyone has mentioned it, variety minor has not
ever been described very completely. It appears to be a smaller
form of the species found in Colorado, but there are few defi-
nite characters to establish it. It has been said that some speci-
mens found in northwestern New Mexico might be this form,
but as there are doubts about them, the variety is not listed as
definitely one within our area. It should be noticed in this con-
nection that a young, immature specimen of Mammillaria bo-
realis which has not flowered and on which the grooves of the
mature arcoles have not yet formed fits the description of vari-
ety minor very well. This may be the explanation of some of the
specimens of variety minor.

Be that as it may, the typical variety of the species is found
in the mountains of northern New Mexico. It is a beautiful
cactus and one of our most hardy forms for cold climates.

Pediocactus knowltonii L. Benson
“Knowlton Cactus”

DESCRIPTION

STEMS: Very small, %2 to 1 inch in diameter. These stems are
depressed-globular or globular, a fraction of an inch to a
maximum of 1% inches tall. Individuals usually have single
Stems, but sometimes they form small clusters. Each stem is
covered by small tubercles only %6 to %10 of an inch long.
AREOLES: Almost circular at first, becoming elongated oval.
These areoles are very small, being only about %+ of an inch
in length. They have much white wool at first, which be-
comes shorter with age, but is quite persistent.

SPINES: There arc 18 to 24 radial spines, which lie pectinate
or even recurve somewhat and are %4 to % of an inch long.
They are somewhat flattened and magnification reveals fine
hairs upon them. In color they are white, pinkish, or reddish-
tan.

FLOWERS: Opening widely and when fully open about % of
an inch across by about % of an inch long. They are pinkish
in color, with the ovary naked. The outer perianth segments
are entire and blunt, the inner segments somewhat pointed.
The stamens are yellow. The stigmas are 4 in number and rose-
purple.

FRUITS: Egg-shaped or somewhat club-shaped, about % of an
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inch long, becoming tan, dry, and dehiscent. The seeds are
black and about ¥1s of an inch long.

RANGE. Known only from one area in northwestern New Mex-
ico, near the Los Pinos River just south of the New Mexico-
Colorado border.

REMARKS. This is one of the very small, very inconspicuous new
species in this genus which have only recently been discovered.
It was first described in 1960 by Dr. Benson from plants dis-
covered by the late Mr. Fred G. Knowlton.

The cactus is quite clearly a Pediocactus. Very small, with
nothing outstanding in stem, spine, or flower development, it
has no special interest because of any feature except its rarity.
However, for those who are intrigued by this, it is rare enough
to make up for all it lacks otherwise, because it is definitely in
the running for the most rare cactus of our area. It has been
found so far only on gravelly hills near the Los Pinos River in
New Mexico. Its population is apparently small, even there,
and collectors should avoid decimating the species.

Pediocactus papyracanthus (Eng.) L. Benson
“Paper-Spined Cactus,” “Grama-Grass Cactus,” “Toumeya”

DESCRIPTION PLATE 2

STEMS: Ovate or nearly so when young, becoming cylindrical.
Most often the stem remains single, but old plants sometimes
give off several branches by proliferation of several arcoles
on the sides of the stem. The surface of the stem is covered by
dark green tubercles % to %6 of an inch long when mature.
AREOLES: Round or nearly so, very small on immature stems,
but up to %s of an inch long on robust stems. With yellowish
wool at first, this becoming gray and short, but persisting.
Sometimes active areoles have 1 to several pinkish glands on
the upper edge of each.

SPINES: There are 6 to 9 radial spines which are straight, rigid,
and flattened, and which radiate evenly. They are from less
than % of an inch to as much as % of an inch long; the
lowermost is heavier, wider, and longer than the others. They
are white or gray in color, often snowy white. There are also
1 to 4 central spines. The lowermost central, which seems al-
ways to be present after the very early stage, is greatly flat-
tened, up to Yo of an inch wide at the base, flexible, papery
in texture, and always to some extent twisted and curved. On
young areoles it tends to stand at least somewhat upward,
but lower down on the sides of the stem it may be aimed in
any direction. It is from % to 1% inches long, usually mot-
tled brown at first, fading to pale gray or whitish. Mature
plants usually have 1 to 3 upper centrals, curving upward.
They are similar to the main central except shorter and very
much more slender, as well as usually less flattened.
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FLOWERS: Bell-shaped, not opening very widely, whitish in
color. They are % to 1 inch long and wide. The ovary usually
has a few small, toothed scales upon it, but may be bare. The
outer perianth segments are triangular in shape with their
edges entire or ragged, but not fringed. Their midlines are
dark brownish, the edges whitish. The inner perianth seg-
ments are practically white. The stamens are cream-colored.
The style and stigma are also cream-colored, with 4 or 5
stigma lobes.

FRUITS: Almost spherical, %6 to % of an inch long, becoming
tan and dry at maturity and splitting open by a dorsal slit
and a ring at the top. They are with or without a few scales.
The seeds are black, shiny, but with a fine texture under
magnification. These seeds are up to about % of an inch long.

RANGE. A limited area in north-central New Mexico and an
even more limited area in northeastern Arizona. In New Mexico
it is found in a few scattered locations from near Santa Fe to
the Sandia Mountains near Albuquerque. The range in New
Mexico and the range in Arizona are not continuous.

REMARKS. This has long been regarded as perhaps the rarest cac-
tus in our area. It is not profitable to try to decide which of
several species actually is that, but P pipyracanthus certainly
is one of the least seen of them all.

The rarity of its collection is partly due to its scarcity, but
also to its excellent camouflage. This species grows in open
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grasslands where it appears to be almost always, if not always,
associated with the grama grasses, from which comes the com-
mon name, ‘grama-grass cactus.” It usually grows in or near
clumps of these grasses, and in this situation the broad, papery
central spines look just like dried grass leaves and the cacti
themselves like clumps of grass.

Engelmann first described this cactus as a Mammillaria. Later,
after closer examination, he observed that the flowers arose
from the unelongated areoles at the tips of the young tubercles,
and so observed that the plant was really an Echinocactus, as
the genus was then understood. Coulter, therefore, classified it
in the genus Echinocactus.

We have already discussed in the introduction to the genus
Pedjocactus why this cactus and its relatives could not very
logically remain in the genus Echinocactus. Britton and Rose
appear to have been correct in separating it from that genus.
They erected a special new genus, Toumeya, for this species
alone. It has stood there, all alone, until recently.

The very recent study of these plants by L. Benson has shown
what appear to be good reasons for expanding the genus Pedio-
cactus to include this cactus. New species only recently dis-
covered are in several respects intermediate between the two
original species, Pediocactus simpsonii and Toumeya papyra-
cantha, and it seems that at best Zoumeya should be reduced to
a subgenus or section of Pediocactus.



Genus Epithelantha (Weber) B. & R.

THERE SEEMS TO BE but one species of this genus in the United
States. It is a very small, but distinctive cactus.

The whole stem of this cactus is covered with very many,
very tiny tubercles—apparently the smallest tubercles of any
United States cactus. Hiding these almost entirely from view
are very many tiny spines. The growing tip of the stem is in the
form of a rather distinct depression which is filled with a great
deal of hairlike wool and covered over by the converging, later
deciduous tips of the longer spines. This makes it very difficult
to observe the formation of the tubercles, areoles, and flowers,
but the way these are formed has assumed much importance and
has been studied very closely. This is because taxonomically al-
most everything hinges upon them.

Originally Engelmann described this cactus as Mammillaria
micromeris. In most of its characters it is a perfectly good Mam-
millaria. Later, however, something unusual was noticed about
the cactus. It produces its flower not in the axil of the tubercle,
but at the top of it. Mammillarias otherwise produce their flow-
ers from halfway down the dorsal side of the tubercles to deep
in the axils.

When this was noticed it was assumed that the ower was
produced from within a single, unlengthening, monomorphic
arcole on the tip of the tubercle. This is the situation in the
Echinocacti. Because of this difference, Weber seemed unable to
come to a real conclusion about this cactus, listing it once as a
Mammillaria, once as Echinocactus micromeris, but also coining
a new name, Epithelantha, for it. He apparently did not offi-
cially describe this latter as the name of a new genus, however.
Britton and Rose then took the name Epithelantha and applied
it to a new and separate genus. This genus, because of the sup-
posed production of the flower from within the spine areole,
has usually been placed in the subtribe Echinocactanae, although

its other features, such as the naked fruits and lack of ribs, seem
to point more toward the Mammillarias.

Recently Dr. Norman H. Boke has done most thorough studies
of cactus anatomy and development, and studied this species
very carefully. In the course of his studies he has discovered
that this cactus does not produce its flower from within a mono-
morphic spine areole after all. The blossom is, in fact, produced
after a division of the meristem into a determinate spinous por-
tion and a separate, indeterminate floral or vegetative meristem.
This gives essentially a dimorphic areole, very different from
those of the Echinocacti. It is actually more removed from the
Echinocactus arrangement than is that of the many Mammilla-
rias often set apart as Coryphanthas because they usually have
monomorphic areoles elongating toward the axils instead of di-
morphic areoles. The situation in this cactus can be interpreted
as good dimorphic Mammillarian areoles in which the floral
meristems merely remain at the tops of the tubercles. Dr. Boke
notes Moran’s remark that for many years no one has linked
Epithelantha to Mammillaria, but Boke’s conclusion is that a
strong case for doing just this can be built.

This possibility is very attractive, since the cactus is in so
many ways a better Mammillaria than many of the Mammilla-
rias themselves. It does seem that the work of Boke has made it
impossible to classify it any longer with the Echinocacti, and
that it points it toward the Mammillarias. Yet the fact remains
that its flower is produced at the top of the tubercle, which is a
trait not found in other members of that genus, and this differ-
ence in itself may be justification for keeping the cactus sepa-
rate from the genus Mammillaria.

As a separate genus based upon this cactus, Epithelantha
seems, like Lophophora and Ariocarpus, to fall somewhere be-
tween the two major genera, Echinocactus and Mammillaria. It
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is worth noting in this connection that the Epithelanthas Pos-
sess alkaloids similar to those of Lophophora and Ariocarpus,
which seems to link them in some way.

I, therefore, leave this genus in this difficult middle area.
Buxbaum has made claborate schemes in attempting to relate
these plants phylogenetically, but others have pointed out that
entirely different schemes from his could be devised which
would appear just as logical as his, if different assumptions were
made to start with. I am not primarily interested here in such
phylogenetic schemes, so I merely list this as a small genus be-
cause it seems in some way a separate entity among the cacti.

Epithelantha micromeris (Eng.) Weber
“Button Cactus,” “Mulato”

DESCRIPTION PLATE 2

STEMS: Spherical or spheroid, usually with a depressed top.
Usually only % to 1 inch in diameter, but sometimes to 1%
inches. Plants usually consist of a single stem, but are occa-
sionally seen with double, and rarely with triple stems. These
stems are covered with tiny, wartlike or somewhat conical
tubercles about %o of an inch long.

AREOLES: Dimorphic. The spinous areole is at the tip of the
tubercle, is small and at first has much long hair, which is
later lost. The flower comes from a separate floral arcole
which appears adjacent to the spinous arcole, also at the top
of the tubercle.

SPINES: There are about 20 to 40 slender but rigid spines per
areole. They are in one series on immature plants, but in
several series on mature areoles. The outermost series on ma-
ture plants are the stronger, and the upper ones of these are
often % to %s of an inch long when first produced, with the
outer half of cach swollen in diameter until they are some-
what club-shaped, but with the tips acute. These form an in-
curving tuft of long spines over the shorter spines and hairs
of the new growth in the more or less depressed top of the
mature plant. The enlarged outer sections of these spines break
off with time, however, and the hairs are shed, leaving the
sides of the plants with only short spines about Yis to % of
an inch long. All spines are white, sometimes with faintly
gray tips.

FLOWERS: Very small, only about %s to % of an inch long
and % to % of an inch wide, only partly rising above the
long wool and spines in the top of the plant and only partly
opening. They are pale, whitish-pink. The ovary is rather
clavate, greenish-yellow, and naked. There are 3 to 5 outer
perianth segments which have greenish-brown or pinkish mid-
lines and pinkish-white, somewhat notched or eroded edges,

CACTI OF THE SOUTHWEST

in some specimens bearing a few short cilia. There are 5 inner
petals which are whitish-pink with entire edges. The stamens
are greenish-white. The style and stigma are greenish-white,
with 3 or 4 stigma lobes.

FRUITS: Club-shaped and % to % of an inch long by % to
%6 of an inch in diameter, red, fleshy, and naked, with the
perianth remains persistent upon them. The seeds are black,
about ¥is of an inch (1% millimeters) long.

RANGE. In the US. forming a large arc with the east end in
Medina County, Texas, near San Antonio, running west from
there, barely remaining within Texas at the mouths of the Devil’s
and Pecos rivers and perhaps leaving Texas briefly before turn-
ing northward through Brewster County in the Big Bend. From
there following the Davis and Guadalupe mountains northwest
into New Mexico, passing through the Sacramento Mountains
to have its northwest end in the Capitan Mountains of New
Mexico. The western limit in Texas seems to be the Hueco Moun-
tains just east of El Paso.

REMARKS. The tiny, tidy little button cactus reminds me of a
very spherical button indeed, and even more of a white, fuzzy
marble or ping-pong ball. It sits on exposed ridges and hillsides,
a litdle white globe among the whitish limestone rocks. It is also
the only cactus I have ever seen growing in a river bed. I have
on several occasions found populations of dozens of specimens
growing among the water-piled rocks in the almost always
bone-dry beds of west Texas streams. Once, however, I found
them within ten feet of perpetually running water in the bed
of a major stream. Specimens in this sort of situation have ex-
tensive root systems running for several feet in all directions
through the loose rocks and pebbles among which they stand.
These roots anchor them against the rushing water which must
entirely cover them at times, so long as the whole rock jam is
not dislodged. The almost perfect roundness of the plants is
what usually betrays their presence on hillsides and ledges where
the surrounding rocks are almost never rounded, but in a de-
posit of water-rounded rocks they are doubly hard to see. This
may be why they have not been reported from such a habitat
before.

There seems to be only a single form of this genus in the U.S.
A separate form of this species, variety greggii, was also de-
scribed by Engelmann but it is a larger form found only in
Mexico. Many have regarded this as merely a synonym, but I
have concluded that this larger and distinct form does exist.
Beginning about 100 miles south of the Rio Grande on the road
to Saltillo, I have seen this other form, which is unlike anything
I have seen in Texas. I have often found stems of this form to
3 inches in diameter. Dr. Boke, in the report of his study of Epi-
thelantha, gives some interesting details of anatomical differ-
ences he found between this Mexican form and our U.S. cactus.

H. Bravo, Marshall, Backeberg and others have described a
whole list of other Epithelantha forms found in Mexico. I have
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seen some of these, and I am sure that some of them are distinct
from our U. S. cactus, but as they do not enter the United States,
I will not deal with them here. Perhaps it should be stressed
that they do not grow in the United States, since some of them
do from time to time enter the country in the trade. Because of
this fact, one should be careful about assuming that any plant
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he buys as E. micromeris is actually the U. S. form. I have often
seen the densely clustering Mexican form, with clumps of 10 to
20 heads and beautiful rose-colored flowers 2 to 3 times as large
as those on our cactus, sold simply as E. micromeris, when in
reality it is quite different. No specimen like this has ever been
recorded from within the U. S.



Genus Mammillaria Haw.

THE MEMBERS of this genus are for the most part comparative-
ly small or sometimes extremely tiny cacti. The plant stems vary
in different species from depressed and almost flat to globular
or sometimes even columnar in shape, and are often referred to
as “heads” In some species these remain single, while in many
others they multiply from the base to become caespitose, one
individual thus sometimes forming a large clump of these
“heads.” In a few species the stems may branch sparingly from
higher up on the stem.

Each stem is entirely covered by a system of nipple-like pro-
jections called tubercles. These are usually arranged in spiral
rows, but in a few cases are more loosely organized. These tu-
bercles are usually cylindrical or conical, but sometimes may
have more or less quadrangular bases and sometimes are mildly
keeled below.

Very early the knowledge of cacti progressed to the point
where it became obvious that the huge assortment of forms they
present could not be left in the one catchall genus Cactus L. By
the middle of the eighteenth century Miller felt it necessary to
divide the lot. By using the four old names of Tournefort, he
separated out many cacti into Pereskia, Opuntia, and Cereus,
leaving the rest in the genus Cactus. By 1812 even this nar-
rowed genus Cactus was too broad, and Haworth abandoned it
entirely, erecting five new genera out of it, one of which was
Mammillaria, including all of the unjointed, tubercled cacti.

Discoveries of new species continued, and as even this genus
came to include a myriad of forms, the process of subdivision
began all over again. Engelmann proposed two sections of the
genus Mammillaria. He had section Coryphantha, which he
characterized as having grooved tubercles, green fruits, and yel-
low or brown seeds, and section Ewmammillaria with groove-

less tubercles, scarlet fruits, and black or blackish seeds. Lemaire
very soon elevated the section Coryphantha to a separate genus.
Many concurred—although not all, as for instance Berger, who
lefe this group as a subdivision which he rechristened Ew-cory-
phantha.

This was the situation, rather uncasy and not wholly satis-
factory to anybody, when Britton and Rose presented their
major study, and they swept it all away by dividing the old
genus Mammillaria into a whole spectrum of new and much
smaller genera. Their names are in constant use and are most
familiar to us today. The old section Coryphantha became the
genera Coryphantha, Escobaria, Neobesseya, and others, and
the old genus Mammillaria was eliminated as the rest of its
forms were separated out into new genera such as Dolichothele
and Neomammillaria. It seemed that the process of subdivision
had been carried to its logical conclusion by this courageous
leap of Britton and Rose, and almost the whole cactophile
world adopted their array of new genera with surprising speed
and many sighs ‘of relief.

But the genera of Britton and Rose were not to go unchal-
lenged for long. They were assaulted from two directions. As
carly as 1931 Fosberg questioned the basis for separating Esco-
baria from Coryphantha and concluded that the two should be
recombined. This was an carly expression of a desire for simpli-
fication by recombination. Many people had already found the
genera of Britton and Rose so hard to tell from one another
that it was often more difficult to determine the genus of a
specimen directly than it was to determine its species first; and
some had noted that the distinguishing characteristics of these
genera were not always consistently present.

But at the same time the trend to still more subdivision was
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continued by various students. J. Pinkney Hester conducted
very detailed studies of the seeds of cacti, and concluded that
their variations did not well uphold the alignment of Britton
and Rose’s genera, but actually, if regarded as diagnostic char-
acters, would require a new realignment. As a result, in 1941,
he shifted some species from one to another of these genera and
erected such new genera as Escobesseya.

Backeberg had already started subdividing further with his
subgenera  Subgymnocarpae and  Neocoryphantha. Buxbaum
conducted large studies of the cacti and proposed his own new
subgenera, such as Pseudocoryphantha. He also proposed major
theoretical schemes of cactus evolution which would appear to
indicate radical new alignments of the species in this group.
Thousands of words have been written concerning Buxbaum’s
phylogenetic theories, but we do not need to study them here,
because no one has yet actually followed his lead and there has
been no essentially new scheme for classifying this group since
Britton and Rose.

What we do have at the present time are two opposing phi-
losophies of classification giving two different concepts of this
group, the same as they do of the Echinocacti. One considers
very small differences in plants to be adequate bases for estab-
lishing genera and this results in lists of very slightly varying
microgenera. This attitude is well expressed in Backeberg’s major
work, where all of Britton and Rose’s genera are perpetuated
and even some new ones added. “The other attitude is the more
conservative one that a genus should be a major group based
upon some rather obvious and very fundamental differences.
This attitude regards the newer genera based on very small dif-
ferences as no more than sections or subgenera, or at most micro-
genera of an entirely different level from such larger plant
genera as for instance Euphorbia. This approach had recent ex-
pression in L. Benson’s Arizona Cacti where all of these pro-
posed genera were recombined once again into the original genus
Mammillaria.

Every scrious cactus student is faced today with the battle
between these opposing views, and even the amateur is affected
by it, since, in order to be conversant, he often has to remember
two or even more names for each of his cacti.

It cannot be said that either view is established at this time.
The present study does not presume to answer a major taxo-
nomic question such as this. It is not even addressed to such a
purpose. I would have preferred to avoid the issue entirely, but
under the circumstances even to list a series of species is to take
sides.

Since a decision was thrust upon me, I wished to make it as
intelligently as possible, so before making my decision I have
studied the arguments for cach view and then applied to the
problem the most recent evidence to come to my attention. After
the most exhaustive study of which I am capable, I feel con-
strained to follow here the recombination of these cacti under
the genus Mammillaria and to consider this genus in the older
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and larger sense. The results of research reported since the pub-
lication of the last major work on these cacti has figured largely
in my decision, so it may be of value to mention that newer
evidence here.

Most significantly, the old distinction between those plants
with grooved tubercles and those with grooveless tubercles
which prompted Engelmann to make the first division of the
group into two sections and which is still so much emphasized
that all artificial keys use it, scems to have failed us. Dr. Nor-
man H. Boke, in a series of very detailed studies of cactus shoot
form and development, has recently shown that both Cory-
phantha erecta and C. clava, two common Mexican species, may
have grooved and grooveless tubercles on the same mature heads
at the same time, or may change the form of their growth back
and forth from the one to the other. This would appear to make
it impossible to classify these particular species in cither the
proposed genus Coryphantha or Neomaimmillaria and to make
it possible for a given specimen to fulfill the characteristics of
both of these genera at once, which would seem to cast real
doubt upon the divisions themselves.

In terms more technical but more meaningful to the botanist,
the grooved group have areoles monomorphic, which means
producing from a single meristem not only both vegetative
structures (leaf primordia and spines) but also the later repro-
ductive structures (flowers and branches), while the grooveless
forms have arcoles dimorphic, with two separate meristems, one
producing only vegetative structures at the summit of the tu-
bercle and the other producing only reproductive structures,
usually at the axil of the tubercle. This distinction appeared at
first to be an essential one, dividing the whole group handily,
but here again Dr. Boke was able to show that in the two species
mentioned above, the arcoles may be cither monomorphic or
dimorphic on the same adult head of the same specimen.

Since these distinctions have broken down, there apparently
remains no character by which the large group formerly known
as genus Mammillaria can be divided into two major subdivi-
sions. Such things as sepals fringed versus sepals entire, fruit
green at maturity versus fruit red at maturity, fruit with a few
scales versus fruit naked, and details of seed form all show ex-
ceptions on one side or the other in all major subdivisions which
have been proposed.

But what about the status of the array of small genera erected
within this large group of tubercled cacti? As already mentioned
the division into Coryphantha and Escobaria was challenged
almost immediately by Fosberg. The distinguishing characters
usually given of green fruit on the one hand and red fruit on the
other obviously does not work, because the fruits of some Cory-
phanthas become brownish or reddish when very ripe and those
of several Escobarias remain green barely flushed with apricot
on the sunny side. Nor is seed color always reliable to separate
these two proposed groups. One searches in vain for a valid
reason why Fosberg has not been followed and why these two
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groups have been allowed to stand so long in most of the litera-
ture.

To make a long story short, all other distinguishing characters
proposed for these microgenera have proved as uncertain. We
have, therefore, been left with only such quantitative characters
as long tubercles versus short tubercles, tubercles grooved all the
way versus tubercles grooved more or less of the way, flowers
predominantly yellow versus flowers brownish through pink to
purple, and so on, which hardly seem adequate to distinguish
genera—and there are exceptions to all of them anyway. At
tempts to separate on this sort of basis have resulted in a con-
stant shifting of species from one to the other genus and finally
in the proposal of Escobaria subgenus Pseudocoryphantha Bux-
baum and subgenus Neocoryphantha Backbg., as well as of
genus Lepidocoryphantha Backbg., for those which burst out of
the closely drawn genera.

The other genera which Britton and Rose proposed for this
group fare little better. We have seen that monomorphic versus
dimorphic areoles and grooved versus ungrooved tubercles will
not divide them. Neither will flower color, since we have the
whole range of colors in the proposed genus Coryphantha, in
Neobesseya, and in Britton and Rosc’s strictly drawn Neomam-
millaria. Fringed versus nonfringed sepals and even various de-
grees of fringing in the same species are found in both Cory-
phanta and Neomammillaria. Seed form fails also, with both
Escobaria and Neomammillaria showing the whole range of
sced coats, shapes, and hilum positions so completely that Bux-
baum has to theorize parallel evolution within each of these
groups because of it.

It scems that there are no characters left strong enough upon
which to erect genera and that the whole group is best consid-
ered one genus, as originally conceived. Dr. Boke’s judgment
after his research would seem justified:

In any event, it is my opinion that the discovery of a com-
bination of areole monomorphism and arcole dimorphism in
Coryphantha clava and C. erecta weakens one of the princi-
pal distinctions between the Mammillarias (sensu lato) and
other tubercled cacti. I think that it also indicates a cautious,
conservative approach in delimiting genera in these cacti.

He who can take the larger view will find in the genus Mam-
millaria a rich and diverse group of cacti presenting almost
every sort of interesting variation on the theme of the small,
tubercled cactus body. As a group they present all of the chal-
lenges to his ability at collecting, classifying, and culturing
cacti which the most ardent cactophile can desire.

For those who are fascinated by the Britton and Rose type of
genus divisions and who want to concern themselves with this
sort of thing, as well as for those who may be familiar with
only those plant names, I have added for cach form described
here the name which seems to be the most valid one under the
microgenus system.

CACTI OF THE SOUTHWEST

KEY TO THE MAMMILLARIAS

la. Diameter of stems on mature plants 2 inches or more and the
length of the tubercles % of an inch or more—2.
2a. Stems on mature plants hemispherical to flattened, always as
broad as they are tall on normal specimens and usually much
greater in diameter than in height—3.
3a. Arecoles always dimorphic, with the spinous portion at the
tip of the tubercle and the floral portion in the axil of the
tubercle and having no groove connecting them—4.
4a. Central spines 1 or 2 per areole, short and always straight;
outer perianth segments entire—35.
5a. Color of the plant surface deep green or blue-green;
tubercles firm and their bases quadrangular and more
or less keeled; flowers whitish, rose, or pinkish—6.

6a. Radial spines 5 to 9; tubercles strongly kecled and to

Is of an inch long; plant to 12 inches in diameter
—M. meiacantha.
6b. Radial spines 9 to 26; tubercles with bases quadran-
gular but not so strongly keeled; plants to about 5

inches in diameter—7.
7a. Radial spines 20 to 26 —M. heyderi var. heyderi.
7b. Radial spines 9 to 20—8.

8a. Radial spines 14 to 20 —M. heyderi
var. applanata.
8b. Radial spines 9 to 13 —M. heyderi

var. hemisphaerica.
5b. Color of plant surface light yellowish-green; tubercles
flabby and egg-shaped to cylindrical; flowers brightly
yellow —M. sphacerica.
4b. Central spines 1 to 4 and at least some of them hooked;
outer perianth segments fringed—9.
9a. Radial spines 8 to 15; flowers bright purple with about
20 inner perianth segments and 11 yellow stigma lobes
—M. wrightii.
9b. Radial spines 14 to 22; flowers paler pinkish-purple
with about 40 inner perianth segments and 5 to 9 green
stigma lobes —M. wilcoxii.
3b. Arcoles normally and predominantly monomorphic and pro-
longed into a groove extending halfway or more toward the
axil of the tubercle on mature stems, with the flower produced in
the end of this groove—10.
10a. Tubercles equal in size or nearly so on a given stem and
arranged regularly; central spines 0 or 1 per areole and
% to % of an inch long; flowers greenish-yellow, brown-
ish, or pink; fruits scarlet when ripe—11.
11a. Flowers greenish, greenish-yellow, or brownish, some-
times streaked with pink; the outer perianth segments
fringed —M. similis.
11b. Flowers pure pink without stripes or zones of various
colors; the outer perianth segments not fringed, but en-
tire —M. rosiflora.
10b. Tubercles unequal in size and shape on a given stem and
arranged irregularly; centrals 1 to 4 per arcole and % to
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2 inches long; flowers purplish or rose-pink; fruits re-
maining greenish when ripe —DM. runyonii.
2b. Stems on mature plants spherical to columnar, usually taller
than they are broad and often markedly so—12.
12a. Having at least one and often several hooked central spines;
arcoles dimorphic with the spinous portion at the tip of the
tubercle and the floral portion in the axil of the tubercle,
the two never connected by a groove —M. microcarpa.
12b. Without hooked centrals; arcoles mostly or entirely mono-
morphic, the flower always produced at the end of the un-
divided areole which is prolonged into a groove running at
least part of the way down the tubercle—13.
13a. Having fleshy taproots and 2 to 8 central spines to 2%
inches long; flowers purplish —M. macromeris.
13b. Having no fleshy taproots and having central spines not
over 1% inches long—14.
14a. Having one brownish gland in the groove formed by
the elongated areole —M. bella.
14b. Without glands—15.
15a. Centrals 0 to 4 on mature plants—16.
16a. Centrals present—17.
17a. Centrals not hooked—18.
18a. Flowers yellow, orange-yellow, or yellow with
red centers—19.
19a. Stems single or very sparingly branched;
flowers yellow or orange-yellow, sometimes
reddish when fading, but not yellow with
red centers; radials and centrals to at least
% of an inch long—20.
20a. Plants large and robust, to at least 6
inches tall and 4 inches or more in diam-
eter when old; tubercles %2 to 1 inch long
—21.
21a. Radials 6 to 16; outer perianth seg-
ments lacerated and more or less
fringed
—M. scheeri (in part).
21b. Radials 14 to 28; outer perianth seg-
ments entire and smooth
—M. scolymoides.
20b. Plants small, to a maximum of 3 inches
tall or wide; tubercles % to % inch long
—M. echinus (in part).
19b. Stems greatly branching by new heads aris-
ing from the grooves in old tubercles all
around their bases to form large mas