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HIStorIcAL BAcKGround

tHE GEnuS TricHocErEus

Trichocereus has a basically Andean distribu-
tion, extending from Ecuador through Peru, Bo-
livia, Chile and southeastern Argentina, to the 
Atlantic coast. The plants have cylindrical stems, ro-
bust (mostly more than 9 cm in diameter), ribbed, 
branching from the base (cespitose), or possessing a 
definite trunk (arborescent), or, more exceptionally, 
creeping, with large, conical, robust flowers (from 15 
to 30 cm long, but uncommonly as small as 7 cm), 
white, sometimes yellow, more rarely red or of in-
termediate colors. The receptacle is densely covered 
with hairs, and the fruits are very juicy. Up to the 
beginning of the twentieth century, Trichocereus spe-
cies were treated as part of the collective genus Ce-
reus.

Berger (1905) made an important contribution 
to the segregation of the components of Cereus by 
creating several subgenera (most of them later elevat-
ed to generic level by other authors). He recognized 

14 species within his new subgenus Trichocereus, one 
of which is: “C. (Trichocereus) macrogonus Salm-
Dyck. l.c. 115.- Andes?”.

A few years later, Riccobono (1909: 236) elevated 
Trichocereus—among others of Berger’s subgenera—
to generic level, including in it only two species: T. 
macrogonus (Salm-Dyck) Riccob. and T. spachianus 
(Lem.) Riccob.

Britton and Rose (1920) adopted the genus 
Trichocereus, enlarging it to include a total of 19 spe-
cies, and designating Cereus macrogonus as the type 
species. This designation has been followed up to 
now by all authors (Castellanos and Lelong 1938: 
399, 1943: 87; Kiesling 1978: 281; Hunt 1967: 453; 
Madsen 1989: 27; Anderson 2005: 215; Hunt et al. 
2006: 90).

After the creation of the genus, a few authors 
failed to accept it, keeping the species in Cereus 
instead: but most adopted the genus Trichocereus 
until Friedrich (1974) subsumed it under Echinop-
sis. However, this opinion of Friedrich was not 
shared by a number of other later authors (Rundel 
1974: 86−88; Leuenberger 1976: 96, 130; Kiesling 
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1978: 263−330; Rauh 1979: 197−198; Ritter 1980: 
437−456, 559−567, 1981: 1324−1329; Gibson and 
Nobel 1986: 161−163, 172−173; Bregman 1992: 
218, 221; Kiesling 1999: 485−488; Eggli 1984: 203, 
205; Perea 2005: 149−172; Trevisson and Demaio 
2006: 65−66; Kiesling et al. 2008: 1826−1829). 
Trichocereus and Echinopsis are indeed closely related, 
but most of the species can be assigned clearly and 
without difficulty to one or the other of these two 
genera, using the morphological characters in the fol-
lowing key:

A. Plants 0.5 to 12 m tall, with branches as tall 
or nearly as tall as the central stem. Stems 
cylindrical, including basal branches. Flow-
ers nocturnal or diurnal, campanulate. Re-
ceptacle wide, conical, with hairs dense 
on receptacular areoles, and scales on re-
ceptacle generally somewhat numerous, 
closely spaced or overlapping. Fruits juicy. 
Wood fibrous, hard*. Mostly occurring in 
the Andes, from Ecuador to Argentina and 
Chile .....................................Trichocereus

A'. Plants 0.1 to 0.3 m tall (except for adults 
in E. leucantha complex and E. ayopayana, 
which normally reach no more than 1 m, 
rarely up to 1.5 m). Stems (including basal 
offsets) globular, never cylindrical, when 
young and adult (except, again, for E. leu-
cantha complex and E. ayopayana). Flowers 
mostly nocturnal, funnelform. Receptacle 
wider at the ovarian zone and narrower 
at the tube; hairs on receptacular areoles 
sparse, and scales on receptacle mostly few, 
with considerable space separating them. 
Fruits semidry. Wood without fibers, soft, 
with wide-band tracheids*. Mostly occur-
ring in eastern South America, with some 
species in the Andes of Argentina and Bo-
livia ..........................................Echinopsis

* References to the wood after Mauseth and Ple-
mons (1998), and Mauseth (2004).

Furthermore, the combined analyses of molecular 
and morphological characters indicate that Trichocer-
eus is monophyletic and distinguishable from Echi-
nopsis (Albesiano and Terrazas, 2012, this volume of 
Haseltonia).

cereus/Trichocereus macrogonus

Cereus macrogonus was described by Salm-Dyck 
(1850: 203), who wrote an extensive description. His 
protologue lacks any information about flowers and 
place of origin, but provides several vegetative char-
acters, which taken together can be applied to only 
one species of the whole family Cactaceae.

The names Cereus macrogonus and Trichocereus 
macrogonus have been applied frequently in botanical 
and horticultural books, as well as in trade catalogs, 
from the time of Salm-Dyck’s (1850) publication on-

ward throughout the nineteenth and early twentieth 
centuries. Later, the use of the specific epithet mac-
rogonus may have decreased because the descriptions 
of Trichocereus pachanoi and T. peruvianus by Britton 
and Rose (1920), in their cornerstone monograph, 
encompassed large subsets of the group of plants that 
had previously been known as T. macrogonus. But 
despite that, many authors and horticulturists still 
employ the name Trichocereus macrogonus for a very 
well known species used as grafting stock. The most 
recent monographs recognizing Trichocereus macrogo-
nus (under Echinopsis), are those of Anderson (2001, 
2005), although he also recognized Echinopsis pacha-
noi and E. peruviana as distinct species.

From the original description of C. macrogonus 
(Fig. 1), the characters which we consider important 
are: the number of ribs (6−7), their thickness and 
very obtuse, rounded shape in transverse section, as 
well as their glaucous color; and a transverse dermal 
furrow just above each areole. Areoles are ca. 2.5 cm 
apart, situated on the raised surface of each rib, basal 
to a transverse furrow in the rind of the rib (the 
shape and depth of the furrow and its distance above 
the areole varying among populations and even 
among individuals within a population).

Spination in the young areoles consists of 7−9 ra-
dials and one central; but in old (basal) ones there 
are 18−20 spines, some of them (3−4) thicker than 
the others, ca. 1 cm in length, and brown. The num-
ber of spines of the basal areoles given by Salm-Dyck 
is higher (nearly double) compared to that in the 
plants now cultivated under this name, but variation 
in the number and size of spines is very much affect-
ed by light intensity and other environmental con-
ditions. Cultivated plants can show from zero to 10 
spines at different areoles on the same branch. Wild 
plants have many more: T. santaensis Rauh & Backeb. 
and T. chalaensis Rauh & Backeb. (see below) look 
like wild plants of the same species, but show denser 
spination.

After Salm-Dyck, the only references to C. mac-
rogonus in the nineteenth century (except for 
Schumann’s, see below) were made by Labouret 
(1853: 352), Rümpler (1886: 706), who only repeat-
ed Salm-Dyck’s information, and Weber (1899), who 
gave a short description of a plant that had flowered, 
evidently a Trichocereus, given the size and hairiness 
of its flowers.

Based on flowers produced by mature plants after 
the original description, nearly all subsequent bo-
tanical authors have used the specific epithet macro-
gonus to refer to a Trichocereus species (under Cereus: 
Weber 1899; Berger 1904, 1905; as Trichocereus: Ric-
cobono 1909; Schelle 1926; Borg 1937, 1951; and 
as Echinopsis: Hunt 1989, 1992, 1999; Anderson 
2001, 2005), as also did authors of books on horti-
culture (see below for a more complete list).

Only one author, K. Schumann, in 1890 and 
1897−1898, used the name Cereus macrogonus for a 
species from Brazil, which is currently listed under 
the genus Pilosocereus (Fig. 2). As Schumann worked 
at the Berlin Botanical Gardens, from whence Salm-
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Dyck supposedly received his specimen, there must 
be some possibility that he had original plants and 
may have been correct. Schumann first used that 
name in Martius’s Flora Brasiliensis (1890). The plant 
he described and illustrated there at that time did 
not have all the attributes mentioned in Salm-Dyck’s 
description, such as the furrows above the areoles, 
and perhaps he was influenced solely by the color 
of the epidermis and the number of ribs—but see 
below about Krainz (1975).

Schumann’s assignment of the specific epithet 
macrogonus to a species now considered a Pilosocer-
eus species was rejected by Berger (1904), who also 
gave a complete description of the plant, which cor-
responded to a Trichocereus species and furthermore 
complied with the protologue. The fact that Berger 
devoted a special note to refute the use of the name 
by so great an authority as Schumann is very sig-
nificant. Berger based his argument on the earlier 
description by Weber (1899), and on plants culti-

vated in botanical gardens near the Mediterranean 
Sea. That strongly suggests that the widely cultivated 
plant corresponds to a Trichocereus. In his 1929 book, 
Berger again briefly mentioned Schumann’s mistake.

When Schumann (1897−1898) published in fas-
cicles his monograph of the family, Cereus macrogo-
nus (1898: 121−122) was maintained as the concept 
of his previous publication in Flora Brasiliensis. How-
ever, in a comment following the description of Ce-
reus bridgesii (1898: 107−108), he mentioned “it is 
very similar, if not the same, as Cereus macrogonus”. 
C. bridgesii is a species of known origin (near La Paz, 
Bolivia), and has always been considered as part of 
Trichocereus since the creation of this subgenus and 
later genus. Additionally, Schumann did not incor-
porate Cereus macrogonus in the subgenus Pilocereus 
(now the genus Pilosocereus), surely because his clas-
sification was based on vegetative characters and be-
cause the species he was considering does not have 
conspicuous long hairs on the stem areoles.

Fig. 1: Excerpt of the Salm-Dyck (1850) publication with the original description of Cereus macrogonus.
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Britton and Rose (1920) designated C. macrogo-
nus as the type species of the genus Trichocereus, in-
cluded it in the key, and wrote a description of it. 
Simultaneously, they described T. peruvianus and T. 
pachanoi. We, on the other hand, regard those three 
names as conspecific (see immediately below). Brit-
ton and Rose (1920) also considered that the species 
mentioned by Schumann (1890, 1898) as Cereus 
macrogonus was mistaken by him, and that in real-
ity it corresponds to Cephalocereus arrabidae (Lem.) 
Britton & Rose, now Pilosocereus arrabidae (Lem.) 
Byles & Rowley. The same opinion was taken later 
by Werdermann (1942: 98 and 108).

In our opinion the three names (Trichocereus mac-
rogonus, T. pachanoi and T. peruvianus) correspond 
to only one species because of the glaucous epider-
mis of the stems, the low number of ribs (6−9, but 
rarely as low as 4), which are obtuse, near 2 cm high 
and 2.5 cm wide, with furrows immediately distal 
to the areoles, and dull seeds, which have a dorsal 
crest. Although these characters are variable within 
and among populations, we consider the degree of 
variability to merit infraspecific recognition. These 
character states can also be present in other taxa of 
the subfamily Cactoideae, but not all combined. The 
noticeable differences in some morphological charac-
ters (see the taxonomic key above) and in geographic 
distribution warrant the differentiation at the level of 
variety of T. macrogonus var. macrogonus (= T. peru-
vianus), and T. macrogonus var. pachanoi (= T. pacha-
noi).

Schelle (1926, Fig. 19) not only described, but 
also illustrated, Cereus macrogonus. Although the 
clarity of reproduction of the photo is poor, it de-
picts a cultivated columnar cactus with a few (ca. 5) 
wide obtuse ribs and apical flowers, and can be read-
ily identified as a Trichocereus species of the group we 
are considering.

Borg (1937: 134, 1951: 180) provided a longer 
description of T. macrogonus, but also mentioned Ar-
gentina and Bolivia as being its countries of origin. 
He noted its use as grafting stock.

Rauh (1958) made no reference to T. macrogonus 
in his book on Peruvian cacti, but described some 
very closely related species (see next paragraph).

The publications of Backeberg and Knuth (1936) 
and Backeberg (1966) mention T. macrogonus, but 
add no more information than was previously 
known. The second reference is strange, because 
Backeberg had published an earlier note (Backeberg 
1941) where he had reported that he himself had 
found wild plants of Trichocereus macrogonus in the 
wild, in Peru, and after more than a page of text and 
a clear photo, had made the clear synonymy Tricho-
cereus macrogonus (S.-D.) Ricc. = T. peruvianus Br. 
et Rose. We cannot know if he had subsequently 
changed his opinion or simply forgotten his ow note. 
In his larger work, Backeberg (1959) presented as a 
wild form of T. macrogonus an illustration of a plant 
found by Werner Rauh in central Peru. It exhibits 
more robust spination than is found in cultivated 
plants. In the same book other very similar species 
are included, among them T. santaensis Rauh & 
Backeb. from northern Peru (with a very clear illus-
tration), T. chalaensis Rauh & Backeb. from south-
ern Peru, and also T. peruvianus and T. pachanoi—all 
very closely akin to T. macrogonus as judged by our 
concept. However, we find in that work no reference 
to his 1941 note, nor to his trip to Peru and his own 
finding of T. macrogonus in the wild there.

Krainz’s reference (1975) is confusing. Under 
the heading Trichocereus macrogonus, he described a 
Trichocereus species that agrees with the original de-
scription, and provided a photo of a specimen, cul-
tivated at his own institution in Switzerland, that 
shows a big flower and surely corresponds to Tricho-
cereus. But he also includes two other photos, of 
plants cultivated at a Spanish garden, showing fruit-
ing stems which seem to correspond to a Pilosocer-
eus species, judging from their depressed, dehiscent 
fruits. Very likely he was mixing up different plants 
under that name, as Schumann appears to have done 
(vide supra). Krainz also followed Schumann’s infor-
mation from 1890, mentioning Rio de Janeiro, Bra-
zil, as the area of origin of the plant.

As already pointed out, the name C. macrogonus 
was consistently used throughout the late nineteenth 
and early twentieth centuries. Even more recently, 
the names Cereus macrogonus, Trichocereus macrogo-
nus, and Echinopsis macrogona have been utilized—
and indeed are still being utilized—both by trained 
botanists (Berger 1929: 136; Borg 1937: 135 and 
1951: 180; Rowley 1974: 96, when subsuming the 

Fig. 2: Illustration of Cereus macrogonus in Schumann, Flora 
brasiliensis (1890), surely a Pilosocereus species, according to 
the current conception.
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Fig. 3: Illustration from Madsen (1989) of T. macrogonus var. pachanoi (as Echinopsis pachanoi). A. Flowering stem. B. Longi-
tudinal section of flower. C. Fruit. D. Seeds.
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Fig. 4: Trichocereus macrogonus cultivated at a rural house in northern Chile (between Vallenas and Ovallei). Photo by Daniel 
Schweich.
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species under Echinopsis; Krainz 1. I. 1975 unpaged; 
Hunt 1992: 57, 138 and 1999: 190; Anderson 2001: 
272 and 2005: 235) and in the horticultural litera-
ture (Rothers 1923: 44, 124; Schelle 1926: 19, 105; 
Petersen 1927: 32, 71; Kupper 1929: 66; Houghton 
1931: 116; Backeberg and Knuth 1936: 203; Backe-
berg 1941: Backeberg 1959: 1119 and 1966: 438, 
inter alia; Říha and Šubík 1981: 180; Hunt 1989: 
239; Innes 1990: 146; Mordhorst 2008: 218), as 
well as in trade catalogs (e.g., Haage 1927: 10 and 
1938: 4, inter alia; Kreuzinger 1935: 38; Wenzel 
1937: 4; Holly Gate Nurseries 1977/78: 4; Abbey 
Garden 1981: 38; Veg Saatzucht Zierpflanzen Erfurt 
1979: 5; Köhres 1986: unpaged). These references 
demonstrate that the epithet macrogonus is still in 
use.

Some of the publications also offer illustrations, 
e.g., Schelle (1926, Fig. 19), Backeberg (1959, Fig. 
1075) and Anderson (2001: 273 and 2005: 235). 
Hunt (1989) made a reference to an illustration pub-
lished by Haustein, in Der Kosmos-Kakteenführer 131 
(1983); this illustration is consistent with our identi-
fication of the species, except that Brazil is given as 
country of origin, surely following Schumann’s 1890 
opinion. Most of the references mentioned above 
highlight the remarkably glaucous epidermis and the 
use of the species as a good grafting stock.

In his very recent book, Ostolaza (2011) recog-
nizes both Echinopsis pachanoi and E. peruviana, dif-
ferentiated only by the more robust spination and 

ostensibly higher concentration of alkaloids in E. pe-
ruviana, which had been found by him in the Lima 
region (apparently as a wild plant).

related taxa

As mentioned, Britton and Rose (1920) described 
as two new species: Trichocereus peruvianus, which 
in our opinion is the selfsame species as C. macro-
gonus (and even the same variety), and Trichocereus 
pachanoi. Our concept interprets this latter as an in-
fraspecific variant of the same species, based on the 
different number and size of spines. The authors in-
cluded a good description, illustration, indication of 
place of origin, and cited a type specimen for both. 
Thus, later authors frequently use the well-defined bi-
nomial T. peruvianus, but not so frequently the prior 
name T. macrogonus. This close relationship between 
T. macrogonus and T. peruvianus—and even their syn-
onymy—has been mentioned by several authors, in-
cluding Backeberg and Knuth (1936: 203), although 
in some publications Backeberg did not uphold this 
opinion. Later Madsen (1989) also considered both 
as only one species. Ritter (1981: 1324) proposed T. 
peruvianus as a form of T. pachanoi, based on field 
observations, where he saw populations morphologi-
cally intermediate between the two taxa. Ritter did 
not allude to Cereus (or Trichocereus) macrogonus in 
his work.

Madsen (1989) described and illustrated “Echi-
nopsis pachanoi” in detail (Fig. 3), giving T. peruvia-
nus as a synonym; but the only reference in his work 
to Cereus macrogonus was that name as the type spe-
cies of Trichocereus. The illustration of E. pachanoi 
(his Fig. 7) is very clear, and its fully comprehensive 
description shows great concordance with Salm-
Dyck’s original description of Cereus macrogonus, al-
though with a wider range of variation. Both Ritter 
and Madsen studied the plants and their variability 
in the field. We consider their agreement on the af-
finity of T. peruvianus and T. pachanoi to be plainly 
evident and a signal confirmation of our viewpoint.

Anderson (2001: 272 and 2005: 235) described 
and illustrated T. macrogonus, but also gave T. pacha-
noi and T. peruvianus (all under Echinopsis) as sepa-
rate species. His photo of T. macrogonus agrees with 
our concept of the species, but the origin given is 
Bolivia. The mention of Bolivia as the country of ori-
gin for this plant can perhaps be based on some an-
thropological literature (e.g., Schultes and Hoffmann 
1979). Anderson did not compare nor give any key 
to differentiate the species.

In the last comprehensive study published on the 
Cactaceae (Hunt et al. 2006), both Echinopsis peruvi-
ana and E. pachanoi are given as recognized species. 
The name “Echinopsis macrogona,” however, is listed 
in Appendix III (p. 322): “unreferred names,” in the 
category of “Names whose original application is in-
determinate or debatable.” Hunt et al. state (p. 97)—
without explanation—that “Modern descriptions 
[of E. macrogona] deviate from the original, and the 
name may be misapplied…” A previous Hunt refer-

Fig. 5: Neotype of Trichocereus macrogonus as seen at 
the Tropicos website of the Missouri Botanical Garden; 
www.tropicos.org/Image/85856 on 30 Oct. 2011.
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ence to Echinopsis macrogona (1989), included the 
same doubt, but likewise failed to provide a basis for 
it. One plausible supposition could be that this judg-
ment derived from observations made at plant nurs-
eries or amateurs’ greenhouses. It should be noted 
that the recent book (Hunt et al. 2006) is written 
for a broad audience, and contains neither keys nor 
discussion about the relationships of the species, and 
in this case neglected to mention the true name (or 
names) of the plant(s) which is “said to be a good 
grafting stock.” When Hunt evokes an undescribed 
“Echinopsis macrogona hort.,” the implication is that 
the plant in cultivation does not correspond to the 
description of Salm-Dyck. Neither does Hunt clarify 
what is the true sense of Cereus macrogonus of Salm-
Dyck, which is precisely the object of this paper.

The presence or absence of spines and their size 
have been taken by different authors as the princi-
pal characters for differentiating T. peruvianus from 
T. pachanoi, but these are inconsistent characters. 
The original description of T. pachanoi mentioned 
the variability of the spines, from no spines to 3−7 
spines up to 1−2 cm long, as can be seen in the type 
specimens at NY and US. Schultes and Hoffmann 
(1979: 154) noted that T. pachanoi has no spines 
when cultivated, but develops them under wild con-
ditions. We encountered the same experience after 
moving a cultivated plant of T. macrogonus from a 
relatively shady situation to a more exposed one (SA 
& RK, pers. obs.). A more consistent finding is that 
the spines of plants in populations of T. peruvianus 
are larger and stronger than the ones of T. pachanoi, 
as is evident from the bibliographic references of all 
the authors who studied these plants in the wild, and 
from the herbarium specimens. The species key, de-
scriptions and photos of Britton and Rose note that 
T. peruvianus is shorter in stature (2−4 m, but up to 
5 m in nature) than T. pachanoi (3−6 m, but up to 
7 m in nature) and its branches are not so close and 
parallel, but more arched.

EtHnoBotAnY

Under the local Spanish common name of “San 
Pedro”, but also the indigenous “achuma” or “hua-
chuma”, or the botanical names Trichocereus pachanoi 
and T. peruvianus, this plant is very widely known 
for its hallucinogenic properties (Schultes and Hoff-
mann 1979: 154−155; Anderson 2001: 47). Ritual 
uses of this cactus were practiced long before the 
Spaniards arrived in South America, as is depicted 
on pre-Columbian Peruvian ceramics and other ar-

chaeological objects. Ostolaza (1995: 76−82) gave an 
extended analysis of the San Pedro plant in Peruvian 
archaeology. For Bolivia, Cárdenas (1969: 367−370) 
mentions T. pachanoi only as cultivated. It had been 
used in Peru as a narcotic for therapeutic purposes 
before the Spaniards arrived, as proven by a very 
early archaeological reference (ca. 1300 years B.C., 
Anderson 2001: 46).

At present this cactus is part of Peruvian sha-
manic syncretic ceremonies of healing and magic, 
although its significance is diminishing over time. 
Schultes and Hoffmann (1979: 154−155), describe 
the plant as cultivated in Ecuador, Peru and Boliv-
ia, which explains the references to those countries 
throughout the botanical literature of the twentieth 
and twenty-first centuries.

Anderson (2001) also referred to E. peruviana, re-
corded by him as “San Pedro macho,” perhaps due to 
its more developed spines, as an equivalent source of 
alkaloids, and he alludes to a “rare” four-ribbed form 
of “San Pedro” that was believed to have “special 
healing properties.” Anderson, citing Davis (1983), 
further added that the plant was domesticated along 
the coast, but originated from higher elevations. An-
derson plausibly had information from Ostolaza 
publications and personal communications, but that 
information also could have originated in popular 
belief or as interview data from shamans.

Some of the references to relative alkaloid levels 
among Trichocereus species in the cactus literature we 
have mentioned, were very plausibly based on some 
biochemical analyses of some individuals, but most 
such reports appear to be based on popular behav-
iors or shamanic communications. Although several 
different scientific publications had reported the con-
tent of alkaloids (particularly mescaline, the predom-
inant psychoactive alkaloid) of the “San Pedro”, only 
recently has a paper been published (Ogunbodede et 
al. 2010) with analyses made on several samples of 
mostly known origin, in a comparative way (similar 
sampling, the same techniques and instrumentation, 
etc.) The results reported in that paper suggest that 
the content of mescaline is higher in plants actually 
used by shamans than in other cultivated or wild 
plants. Also the highest mescaline concentration in 
the study was found in plants identified as Echinop-
sis pachanoi, and not in those identified as E. peruvi-
ana, although mescaline levels showed great variation 
among the various plants analyzed, including plants 
of the same complex of species under discussion here. 
There was no suggestion of any correlation between 
alkaloid concentration and rib number or other mor-

Key to the varieties 

A. Spines of the older areoles 18−20, 3−4 of them prominent, longer, stronger, 
and more robust (ca. 5 cm long, 1 mm in diameter). Plants up to 5 m tall, 
branches erect or ascending; stems stouter, 16−20 cm in diameter. T. macrogonus var. macrogonus

A'. Spines of the older areoles often absent or few: 3−7, all similar (ca. 1−2 cm long,
and less than 1 mm in diameter). Plants up to 2−4 m tall; stems erect, 
becoming parallel; stems more slender, 6−11(−15) cm in diameter;  T. macrogonus var. pachanoi
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phological characters, but such correlations were 
not tested for. It seems reasonable to conclude that 
the plants used by shamans are cultivars selected by 
them.

At present it is difficult to determinate in an ac-
curate way the true geographic origin of this widely 
cultivated species. In our opinion, based on the lit-
erature and herbarium specimens, the species is natu-
rally distributed in high valleys of Peru and perhaps 
northwestern Bolivia, but it is cultivated over a wider 
area, including Ecuador and N Chile (Fig. 4) (and 
we hear about it in northwestern Argentina, but can-
not verify that). Wild plants are phenotypically dif-
ferent from the cultivated ones, and they have been 
given different names—by botanists, and likewise by 
the local people.

tAXonoMIc rEMArKS

As a result of comparing the original description 
with the presently known Trichocereus species, we 
conclude that C. macrogonus Salm-Dyck is the same 
species known as T. peruvianus, and that it is con-
specific with T. pachanoi but differentiable at a lower 
(infraspecific) level. Cladistic analysis of combined 
evidence, morphological and molecular (rpl16 and 
trnL-F), confirms the close relationship between 
specimens identified as T. peruvianus and those iden-
tified as T. pachanoi (Albesiano and Terrazas, 2012).

On the other hand, as mentioned, it is worth 
noting that Ritter (1981: 1324) and Madsen (1989: 
27−28), the two authors who extensively observed 
the plants in the field, respectively consider T. pacha-
noi and T. peruvianus to be conspecific, distinguish-
able at the form level (Ritter 1981), and indistin-
guishable and thus synonymous (Madsen 1989). The 
paper of Ogunbodede et al. (2010) is also based on 
documented field samples plus cultivated ones; the 
quantitative phytochemical differences between the 
samples of E. peruviana and E. pachanoi in our opin-
ion may be attributed to a broad range of phenotypic 
plasticity within a single species, which is more com-
patible with the taxonomic recognition of our two 
varieties, rather than two separate species.

noMEncLAturE1

Trichocereus macrogonus (Salm-Dyck) Riccob., 
Boll. Reale Orto Bot. Palermo 8: 236. 1909.

BASIONYM: Cereus macrogonus Salm-Dyck, 
Cact. Hort. Dyck. 1849: 203. 1850.

Neotype (designated here): Peru, Dpto. Junin, 
Prov. Tarma, between Acobamba and Palca, 2890 m, 
1 Oct. 1982, D. Smith 2456 (SI, Neotype; MO, Iso-
neotype, seen at the Tropicos website of the Missouri 
Botanical Garden: www.tropicos.org/Image/85856 
[seen 30 Oct. 2011]). (Fig. 5).

Obs. We choose this specimen because it corre-
1 Other species apparently referable as subspecies, varieties or forms, 
like T. chalaensis Rauh & Backeb., T. santaensis Rauh & Backeb., or 
T. bridgesii (Salm-Dyck) Britton & Rose are not mentioned, pend-
ing the results of research in progress.

sponds closely with the original description of Cereus 
macrogonus except for the lower number of spines in 
young areoles (1 to 4, when the original description 
states 7−9 spines with an additional central). But, as 
explained, this is a variable character.

Stems erect, 2.5−5 m tall. Branches 6−15(−20 
cm) diameter. Ribs at the base 7−8, obtuse, 2.5 cm 
wide, 2 cm tall, with a furrow, perpendicular to the 
axis of the rib, distal to each areole. Areoles circular, 
6 mm diameter, all grey or dark brown. Spines ac-
icular, 1−3 centrals, near 3.3 cm long, brown with 
black point; ca. 8 radial spines, 2−8 cm long. Flow-
ers mostly near the stem apex, rarely at the apex, fun-
nelform, 21 cm long, densely covered by clear brown 
hairs; 2 cm in diameter at the ovary level; scales 
on the pericarp 1 cm long, green with brown apex, 
scales on the tube 2.5 cm long, green or yellowish-
green with brown apex; tepals 9 mm long, mostly 
yellowish-green or pale yellow with brown longitu-
dinal lines, rarely deep pink; style green, 8 cm long; 
stigma yellow, 1 cm long. Seeds broadly ovoid (ratio 
of length to width = 1.3 to 1), small (0.9−1.1 mm 
long), dull, without keel, anticlinal walls of the testa 
straight.

Frequently cultivated in Peru, Ecuador and Bo-
livia as an ornamental, for fences, and for medicinal 
or magical purposes. Its most plausible wild origin is 
the medium to high valleys of the Peruvian Andes, at 
altitudes of 2000−3000 m.

Trichocereus macrogonus (Salm-Dyck) Riccob. var. 
macrogonus.

Basionym: Trichocereus peruvianus Britton & 
Rose, The Cactaceae 2: 136. 1920. Neotype, here des-
ignated: Peru, Dept. Matucana, vicinity of Matucana, 
9 Jul. 1914, J. N. Rose and Mrs. J. M. Rose 18658, 
US 761324, isotype: NY 386193!

Other synonyms:
Echinopsis peruviana (Britton & Rose) Friedrich 

& G.D. Rowley, iOS Bull. 3 (3): 97. 1974.
Trichocereus pachanoi f. peruvianus (Britton & 

Rose) F. Ritter, Kakteen in Südamerika 4: 1324. 1981.
Echinopsis macrogona (Salm-Dyck) H.Friedrich & 

G.D.Rowley, i.O.S. Bull. 3(3): 96. 1974.
Cereus rosei Werd., in Backeberg, Neue Kakteen: 

73: 101. 1931. (As a new name for T. peruvianus 
Britton & Rose, to avoid the homonym with Cereus 
peruvianus (L.) Mill.)

Trichocereus macrogonus (Salm-Dyck) Riccob. 
var. pachanoi (Britton & Rose) S.Albesiano & 
R.Kiesling, comb. et stat. nov.

Basionym: Trichocereus pachanoi Britton & Rose, 
The Cactaceae 2: 134. 1920.

Type: Ecuador, outskirts of Cuenca, 17 to 24 Sep. 
1918, J.N. Rose, A. Pachano and G. Rose 22806 US 
(lost). Lectotype, here designated: Ecuador, outskirts 
of Cuenca, 17 to 24 Sep. 1918, J.N. Rose, A. Pach-
ano and G. Rose 22806 (NY 386191). Note: this 
lectotype is a duplicate (isotype) of the original US 
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holotype. That holotype is apparently lost; a consul-
tation with the US curator, Rusty Russell, in Septem-
ber 2008, revealed that the specimen had not been 
found in 1941, according to a note by the curator at 
that time, and has not been found since.

Synonyms: Cereus pachanoi (Britton & Rose) 
Werderm., in Backeb, Neue Kakteen: 73. 1931.

Echinopsis pachanoi (Britton & Rose) Friedrich & 
G. D. Rowley, iOS Bull. 3 (3): 96. 1974.

other studied materials

Bolivia, Dpto. La Paz, Prov. Larecaja, Collabam-
ba, 5 Nov. 2002, Kiesling et al. 10041 (LPB). Dpto. 
La Paz, Prov. Saavedra, 1433 m, 12 Sep. 2004. L. 
Cayola et al. 1533, 1534 (LPB).

N.b: We are designating the variety pachanoi to 
differentiate the plants with a tendency to have small 
numbers of very small spines to no spines from the 
plants which tend to produce spines of larger sizes 
and different numbers. Even though this changeable 
character of spination also depends on environmen-
tal conditions, and although intermediates exist, the 
differences are noticeable and in some degree consis-
tent enough to merit taxonomic recognition at the 
varietal level.

AcKnoWLEdGEMEntS

We thank UNESCO (No. 503-1), to the German 
Cactus Society, the RLB-Andrew W. Mellon Founda-
tion Grant 2010-2011 and the British Cactus Soci-
ety, for the grants that made this work possible. To 
the Organization of American States-OAS for grant-
ing a Doctoral Scholarship to S. Albesiano. Detlev 
Metzing for help with the tracing of several histori-
cal publications; Nelly B. Horak for the English cor-
rection; Susana Freire for her comments; as well the 
curators at US and MO. A special “thank you” to 
John and Anita Watson, for the deep critical read-
ing and idiomatic corrections. Also thanks to Daniel 
Schweich for the copy of Schumann’s 1890 illustra-
tion and one of his own field photos, and especially 
for bringing to our attention the Backeberg (1941) 
paper which was previously unknown to us. Special 
thanks go also to the reviewers of the manuscript, 
who contributed in great degree to its completeness 
by providing different points of view and biblio-
graphic references unknown to us.

LItErAturE cItEd

Abbey Garden. 1981. Cactus and succulent Catalogue. 
California.

Albesiano S, Terrazas T. 2012 Cladistic analysis of 
Trichocereus (Cactaceae: Cactoideae: Trichocereeae) 
based on morphological data and chloroplast DNA se-
quences. Haseltonia 17: 3-23.

Anderson EF. 2001. The Cactus Family. U.S.A. Timber 
Press.

Anderson EF. 2005. Das Grosse Kakteen-Lexikon. Stutt-
gart: E. Ulmer.

Backeberg C. 1937. Trichocereus peruvianus Br. & R. 
Blätt. Kakteenf. 4: 9.

Backeberg C. 1941. Seltene Cereen des Westandinen 
Suedamerica. Kakteenkunde: 16-20.

Backeberg C. 1959. Die Cactaceae: Cereoideae (Hylocer-
eeae-Cereeae [Austrocereinae]), 2 vols. Jena: Gustav 
Fischer Verlag.

Backeberg C. 1966. Das Kakteenlexicon: enumeratio diag-
nostica Cactacearum. Jena. Gustav Fischer Verlag.

Backeberg C, Knuth FM. (“1935”) 1936. Kaktus-ABC. 
Denmark: Gyldendalske B.

Berger A. 1904. Cereus macrogonus S.-D., Monatt. f. Kak-
teenk. 9: 190.

Berger A. 1905. A systematic revision of the genus Cere-
us Mill. Annual Rep. Missouri Bot. Garden 16: 57−111.

Berger A. 1929. Kakteen: anleitung zur Kultur und Ken-
ntnis der wichtigsten eingeführten Arten. Stuttgart. Ver-
lagsbuchhandlung von E. Ulmer.

Borg J. 1937. Cacti. London. Macmillan Co.
Borg J. 1951. Cacti. London. Blandford.
Bregman R. 1992. Seed studies in the subtribe Borzicac-

tinae Buxbaum (Cactaceae); morphology, taxonomy, 
phylogeny and biogeography. Bot. Jahrb. Syst. 114 (2): 
201−250.

Britton NL, Rose JN. 1920. The Cactaceae: Descriptions 
and illustrations of plants of the cactus family ii. Wash-
ington: The Carnegie Institution.

Cárdenas M. 1969. Manual de Plantas Económicas de Bo-
livia. Bolivia: Ichtus.

Castellanos A, Lelong HV. 1938. Los géneros de las 
Cactáceas Argentinas. Anales Mus. Argent. Ci. Nat. 
Bernardino Rivadavia 39: 383−420.

Castellanos A, Lelong HV. 1943. Opuntiales vel Cac-
tales, in Descole (ed.), Gen. Sp. Pl. Argent., t. 1, pp. 
47−142. Buenos Aires: Apud Guillermo Kraft.

Davis WE. 1983. Sacred plants of the San Pedro cult. Bot. 
Mus. Leafl. 29: 367−386.

Eggli U. 1984. Stomatal Types of Cactaceae. Pl. Syst. 
Evol. 146: 197−214.

Friedrich H. 1974. Zur Taxonomie und Phylogenie 
der Echinopsidinae (Trichocereinae). iOS Bull. 3 (3): 
79−93.

Gibson AC, Nobel PS. 1986. The cactus primer. Cam-
bridge (US:MA)/London (GB). Harvard University 
Press.

Haage FA. 1927. Samen und Pflanzenhandlung. Kakteen-
Preisverzeichnis [Catalog]. Germany.

Haage FA. 1938. Samen und Pflanzenhandlung. Kakteen-
Preisverzeichnis [Catalog], Germany.

Holly Gate Nurseries Ltd. 1977-1978. Seeds List. W. 
Sussex, Great Britain.

Houghton AD. 1931. The Cactus Book. New York. The 
Macmillan Company.

Hunt D. 1967. The genera of the Cactaceae, in J. Hutch-
inson (ed.), The Genera of Flowering Plants, pp. 
427−467. Oxford University Press.

Hunt D. 1989. Echinopsis, in SM. Walters, JCM. Alex-
ander, A. Brady, Brickell, CD. Cullen, J. Green, PS. 
Heywood, VH. Matthews, VA. Robson, NKB. Yeo, 
PF and SG. Knees (eds.), The European Garden Flora, 
vol. 3, Dicotyledons (Part I), pp. 237−243. Cambridge 
University Press.



34 ALBESIANO AND KIESLING— NEOTYPIFICATION OF CEREuS MACROGONuS

Hunt D. 1992. Cites Cactaceae Checklist. Whitstable, 
Kent. Whitstable Litho.

Hunt D. 1999. Cites Cactaceae Checklist. Milborne Port. 
Remous Limited.

Hunt D, Taylor N, Charles G, International Cactaceae 
Systematics Group. 2006. The New Cactus Lexicon. 
Milborne Port. DH Books.

Innes C. 1990. Cacti. London. Collins Publishers.
Kiesling R. 1978. El género Trichocereus en Argentina 

(Cactaceae). Darwiniana 21 (2−4): 263−330.
Kiesling R. 1999. Cactaceae, in F. Zuloaga and O. Mor-

rone (eds.), Catálogo de las plantas vasculares de la 
República Argentina 2, pp. 423−489, 1245−1246. St. 
Louis: Monogr. Syst. Bot. Missouri Bot. Gard.

Kiesling R, Larocca J, Faúndez L, Metzing D, Albe-
siano S. 2008. Cactaceae, in F. Zuloaga and O. Mor-
rone (eds.), Catálogo de la Flora Vascular del Cono Sur 
de Sudamérica, pp. 1715−1830. St. Louis: Instituto 
Darwinion (Arg.)-Missouri Bot. Gard.

Köhres G. 1986. Seedlist [Catalog]. Frankfurt
Krainz H. (ed.) 1975. Trichocereus macrogonus, in Die 

Kakteen, 1. I. Unpaged.
Kreuzinger K. 1935. Verzeichnis amerikanischer und an-

derer Sukkulenten. [Catalog]. Czechoslovakia.
Kupper W. 1929. Das Kakteenbuch. Verlag der Gar-

tenschönheit, Berlin-Westend.
Labouret J. 1853. Monographie des Cactées. Paris. Libre-

rie Agricole.
Leuenberger BE. 1976. Die Pollen Morphologie der 

Cactaceae. Diss. Bot. 31: 1−321.
Madsen JE. 1989. Cactaceae 45, in G. Harling and L. 

Andersson (eds.), Flora of Ecuador, no. 35, pp. 1−79. 
Götenborg, Stockholm, Quito: University of Göten-
borg, Riksmuseum, Pontificia Universidad Católica 
del Ecuador.

Mauseth JD. 2004. Wide-band tracheids are present in 
almost all species of Cactaceae. J. Pl. Res. 117: 69−76.

Mauseth JD, Plemons BJ. 1998. Evolution of extreme 
xeromorphic characters in wood: A study of nine 
evolutionary lines in Cactaceae. Amer. J. Bot. 85 (2): 
209−218.

Mordhorst A. 2008. Die Entstehung, Entwicklung 
und Viefalt chlorotischer und panaschierter Kakteen-
hybriden. Kakt. And. Sukk. 59 (8): 215−222.

Ogunbodede O, McCombs D, Trout K, Daley P, 
Terry M. 2010. New Mescaline concentrations from 
14 taxa/cultivars of Echinopsis spp. (Cactaceae) (“San 
Pedro”) and their relevance in the shamanic practice. J. 
Ethnopharmacol. 131: 356−362.

Ostolaza C. 1995. Etnobotanica II. Quepo 9: 73−82.
Ostolaza C. 2011. 101 Cactus del Perú. Ministerio del 

Ambiente. Lima.
Perea MV. 2005. Relevamiento de Cactáceas en la Provin-

cia de Catamarca. Buenos Aires. Consejo Federal de 
Inversiones.

Petersen E. 1927. Tasschenbuch für den Kakeenfreund. F. 
F. Germany. Schreiber.

Rauh W. 1958. Beitrag sur Kenntnis der Peruanischen 
Kakteenvegetation. Heidelberg. Springer Verlag.

Rauh W. 1979. Kakteen an ihren Standorten. Berlin und 
Hamburg. Verlag Paul Parey.

Riccobono V. 1909. Studii sulle Cattee del R. Orto 
Botanico di Palermo. Boll. Ort. Bot. Palermo 8 (4): 
215−265.

Říha J, Šubík R. 1981. Welt der Kakteen und anderer Suk-
kulenten in Farbe. Czechoslovakia. Mosaik Verlag.

Ritter F. 1980. Kakteen in Südamerika vol. 2: Argenti-
nien/Bolivien. Germany.

Ritter F. 1981. Kakteen in Südamerika vol. 4. Peru. Ger-
many.

Rothers MD. 1923. unsere katteen und Sukkulenten. 
Frankfurt: Frowtzich & Sohn.

Rowley GD. 1974. Reunion of the genus Echinopsis. iOS 
Bulletin 3 (3): 93−99.

Rümpler Th. 1886. Carl Friedrich Förster’s Handbuch der 
Cacteenkunde. Leipzig.

Rundel PW. 1974. Trichocereus in the Mediterranean 
zone of central Chile. Cact. Succ. J. (Los Angeles). 46: 
86−88.

Salm-Dyck J. 1850. Cacteae in Horto Dyckensi cultae anno 
1849. Bonn: Henry and Cohen.

Schelle E. 1926. Kakteen. Tübingen: A. Fischer Vlg.
Schultes RE, Hoffmann A. 1979. Plants of the Gods. 

New York. Mc Graw-Hill.
Schumann K. 1890. Cactaceae, in CFP. Martius, AG. 

Eichler and I. Urban (eds.), Fl. Bras. Enum. Pl., vol. 4 
(2): 186−334. Monachii and Lipsiae. F. Fleischer.

Schumann K. 1897-1898. Gesamtbeschreibung der Kak-
teen (Monographia Cactacearum). Neudamm. Verlag J. 
Neumann.

Trevisson M, Demaio P. 2006. Cactus de Córdoba y el 
centro de Argentina. Buenos Aires. L.O.L.A.

Veg Saatzucht Zierpflanzen Erfurt. 1979. Kakteen-
samen [Catalog]. Germany.

Weber FAC. 1899. Cereus, in D. Bois (ed.), Dict. Hort. P., 
pp. 280−281. Paris. Klincksieck.

Wenzel 1937. Kakteen-Hauptkatalog [Catalog]. Czecho-
slovakia.

Werdermann E. 1942. Brazil and its Columnar Cacti. 
Pasadena. Abbey Garden Press.


