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1. A small foray into taxonomy




Friedrich Ritter discovers the
species near the small town of
Carrizal in 1953. His sister H.
Winter initially sells the plants
as FR 88, G. cardenasii and -
starting in 1956 - as G.
cardenasianum spec. nov.
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TAXON

The Latin diagnosis is published
in Taxon 13(4):144 in 1964.

76. Gymnocalycium cardenasianum
Ritter, sp. nova, corpus hemisphaericum, 5-
20 em altum, 12-23 c¢m diam., griseo-viride;
costac 13-31, 5-10 mm altac, 2-5 c¢m latae,
rectae, obtusae, rimis et tuberculis paulo
distinctis; areolac 5-10 mm longae, 3-7 mm
latae, 5-15 mm inter s¢ remotae, grisc
spinae fere nigrae, canescentes, radiales ¢
3-6 cm longace, validae, incurvatae, centrales
imprimo absentes, demum  plerumque  1-2.
5-8 cm longae, curvatae; flores apicales,
5 em longi; ovarium 11 mm diam., globo-
sum, squamis semi-orbicularibus, rubellis, 5
mm l(mgis, mm  latis vestitum; camera
nectarifera 3 mm longa, orbicularis, rubra,
semi-clausa; tubus floralis 20 mm  longus,
fauce paulo angustatus et 16 mm diam., in-
fundibuliformis, griseo-viridis, intus purpu-
reus, sicut ovarium vestitus; tvpnla 20 mm
longa, 6-9 mm lata, basi angustissima, apice
breviter acuming pallide purpurea, apice
alba, linea mediana rubiginosa; stamina 14
mm longa, lutco-rubella, stigmatibus 15, pal-
lide luteis; fructus = 20 mm longus. 17 mm
latus, griseo-viridis, apice puul() angustatus,
squamis latis, brevibus vestitus; semina 1 mm
longa, 0,7 mm lata, rubescentia, tuberculis
nigris tenuibus, hilo basali, longo, albo.

Habitat: Carrizal, Prov. Mendez, Dept.
Tarija, Bolivien. Gesammelt als FR 88.




Friedrich Ritter

A German description follows in

Kakteen in Stidamerika, volume 2 in 1980.
The same tome offers the description of
another species discussed here —
Gymnocalycium armatum.
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ABSTR. Kiesling R. and Metzing, G. 1996. A new combination in Gymnocalycium:

(Cactaceae). Darwiniana 34: 402-404.

A new combination, Gymnocalycium spegazzinii Britton & Rose subsp. cardenasianum (F. Ritter)
Kiesling & Metzing is cstablished. A key to distinguish the subspecies, area and types of both taxa are
given. Typification of the subsp. spegazzinii is discused, and its lectotype is designated.

Gymnnocalycium spegazzinii Britton & Rose es
una especie muy variable, con un drea que abarca
el oeste de las provincias de Salta, Tucumén y
Catamarca.

En 1953 F. Ritter, botdnico amateur, encontré
en el sur de Bolivia una poblacién un tanto dife-
rente de la especie mencionada, entidad que mds
tarde describié como Gymnocalycium cardena-
séanum sp. nov. (Ritter, 1964). De acuerdo con
este autor, se distingue de Gymnocalycium spega-
zzinii por sus espinas mds gruesas y largas, el
mayor desarrollo de los tallos y por su distribucién
geogrifica. Ademds de la localidad tipo, Ritter
menciond posteriormente (1980) otra, pocos kil6-
metros al norte, poblacién que visitamos en no-
viembre de 1993. Nos llamé la atencién el hdbitat,
tipico de la provincia del Monte, con predomi-
nancia de Larrea divaricata Cav., similar al de
Gymnocalycium spegazzinii en la Argentina, am-
biente ya recorrido en varias oportunidades por
uno de nosotros (RK). Los caracteres seminales,
muy importantes para la clasificacién infra-
genérica, muestran que pertenecen al mismo gru-
po de especies (Serie Mostiana, segiin Buxbaum,
1968; Subgénero Microsemineum Schiltz, Seccién
Loricata Schiitz, segiin Schiitz, 1969; cfr. Metzing
et al.: 186-187, 1995), mientras que los caracteres
vegetativos y florales (disposicién y forma de las
espinas, areolas centrales con abundante pilosidad

! Miembro de la Carrera del Investigador Cientifico. CONICET.
Argentina.

formando un disco, forma del pericarpelo y
coloracién del tubo floral...), tienen una gran
superposicién con los de G. spegazzinii. Por esto
creemos que debe considerarse solo como una
subespecie de Gymnocalycium spegazzinii.

Para una localidad cercana, Ritter (1980) des-
cribié como especie diferente G. armarum. A pesar
que el holotipo consta solo de una costilla con
algunas areolas, es evidente, tanto por la descrip-
cién como por las ilustraciones acompafiantes, que
este taxon debe ser considerado sinénimo de
Gymnocalycium spegazzinii subsp. cardena-
sianum. También se han observado (DM) plantas
cultivadas en Europa como G. armatum, obtenidas
de semillas distribuidas por Ritter, llegando a la
misma conclusion.

Entre las poblaciones argentinas y bolivianas
de Gymnocalycium spegazzinii hay una distancia
de 500-600 km. Al efectuar polinizacién cruzada
(Metzing, ined.), se obtuvieron semillas viables, lo
que corrobora la opinién ya expresada, sobre la
pertenencia de ambas entidades a una sola especie.

A. Espinas adpresas -por una fuerle turvatura en la
las radiales generalmente menores de 2,5 cm

long., la central ausente. Frutos fusiformes, de 2,5-5

: oeste de Salta, Tucumdn y

subsp. spegazzinii

A’. Espinas patentes o no tan adpresas -con curvatura

basal menor o hasta rectas-, las radiales de 3-7 cm

long., la central presente o no. Frutos fusiformes a

globosos, menores de 2,2 cm long. Sud de Bolivia:
noroeste del Dpto. Tarija.

subsp. cardenasianum

Darwiniana, 34(1-4), 1996

zzini en 1903. En dicha publicacién Spegazzini lo
adjudica a Echinocactus gibbosum DC. var.
ventanicola Speg., actualmente Gymnocalycium
platense (Speg.) Britton & Rose var. ventanicola
(Speg.) Kiesling (Kiesling, 1982). En 1984
Kiesling, por error, atribuyé el ejemplar mencio-
nado a Gymnocalycium spegazzinii.

2. El ejemplar LP 23114, que consta solo de
media flor, proveniente del herbario personal de
Spegazzini, lleva como inica leyenda “flores
Echinoc. loricati? 167, no es apropiado para ser
designado como lectotipo, ya que las carac-
teristicas florales en éste género no son suficientes
para identificar las especies. Otro ejemplar: LP
23086, “flores Echinocactus subloricatus™, tam-
bien proveniente del herbario de Spegazzini, que
consta de dos flores cortadas longitudinalmente y
de una flor completa, es dificilmente identificable
y posiblemente corresponda a una especie afin,
dado el epileto especifico que le dio Spegazzini.

3. En suelos arenosos cercanos a cursos de
agua, el tamafio de los ejemplares puede alcanzar
a més de 34 cm didm. (incluso hasta 50 cm), como
menciond Ritter (1980) para G. cardenasianum.
En cambio en terrenos mds secos, el didmetro
normal llega a 25-30 cm. Exislen numerosas va-
riaciones individuales o poblacionales (cfr. Frank
1964); algunas han sido designadas como varieda-
des. La longitud de las espinas es de hasta 2,5 cm,
raro més (Werdermann, 1930, menciona hasta 5,5
cm).

4. Una revisién de la taxonomia infraespecifica
fue publicada recientemente por Till & Till
(1994).

Gymnocalycium spegazzinii Britton & Rose
subsp. cardenasianum (F. Ritter) Kiesling &
Metzing comb. et stat. nov.

Gymnocalycium cardenasianum F. Ritter, Taxon 13
(4): 144, 1964. Tipo: BOLIVIA. Dplo. Tarija. Prov.
Méndez: Carrizal, F. Ritter 88, 1953 (holotipo: U
117818 !; isotipos: ZSS 10112 |, semillas; SGO 124651,
no visto?).

Gymnocalycium armatum F. Ritter, Kakteen in
Siidamerika 2: 662, 1980. Tipo: BOLIVIA. Dpto. Tarija.
Prov. Méndez: El Paicho, F. Ritter 1131, 1962
(holotipo: U I; isotipo: ZSS 150131, semillas). syn. nov.

Material estudiado: BOLIVIA. Dpto. Tarija. Prov.

* Segin Eggli et al.: 99. 1995.

Méndez: entre El Pucnte y Carrizal, 16-XI-1993, R.
Kiesling & D. Metzing 8387 (LPB).

Distribucién geogrdfica y ecologla: Habita el
extremo noroeste del departamento Tarija, a 2700-
3000 m s.m. y posiblemente en zonas cercanas del
dpto. Chuquisaca. Crece bajo arbustos de Larrea
divaricata, Caesalpinia sp. y Jatropha sp., entre
otras especies caracteristicas de la vegetacion del
Monte.
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In Darwiniana 34:402-404, in 1996, Kiesling and Metzing describe a new
combination — Gymnocalycium spegazzinii subsp. cardenasianum.



In 1999, David Hunt uses G. armatum and G. cardenasianum synonymously.

In the same year H. Till and H. Amerhauser set down G. armatum as a form
of G. cardenasianum.

J. Halda and V. Sorma describe a new combination in 2002 — G. spegazzinii
subsp. armatum.

In 2004, R. Slaba and V. Sorma recombine G. armatum to
G. spegazzinii subsp. cardenasianum var. armatum.

Done. ©
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The area of distribution



The main area of distribution of G. cardenasianum is located along the course
of the Rio San Juan del Oro river south of El Puente and Tojo.

The area of distribution



G. cardenasianum, on slopes near Santa Ana de Belen; VoS 382

The area of distribution
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G. cardenasianum, north of Santa Ana de Belen; VoS 387

The area of distribution
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G. cardenasianum, north of Santa Ana de Belen

The area of distribution



G. cardenasianum, north of Chayaza; VoS 1003

The area of distribution



G. cardenasianum, north of Carrizal; VoS 383

The area of distribution



G. cardenasianum, near Carrizal; VoS 390

The area of distribution



G. cardenasianum, near Carrizal; VoS 390

The area of distribution



VoS 391

south of Belen;
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G. cardenasianum

The area of distribution



G. cardenasianum, south of Belen; VoS 391

The area of distribution



G. cardenasianum, south of Belen; VoS 391

The area of distribution



2b. Locations near Carmen del Obispo and
west of Tomayapo

The area of distribution
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The area of distribution



G. cardenasianum, west of Tomayapo; VoS 1002

The area of distribution



G. cardenasianum, west of Tomayapo; VoS 1002

The area of distribution



View of Parroquia

The area of distribution



west of Parroquia; VoS 1000
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The area of distribution



G. cardenasianum, south of Parroquia; VoS 999

The area of distribution



G. cardenasianum, south of Parroquia; VoS 999

The area of distribution
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Habitat west of Parroqu
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G. cardenasianum, north of Carmen del Obispo; VoS 378

The area of distribution



Landscape north of Carmen del Obispo

The area of distribution



; VoS 379

ispo

O
o
[
©
C
)
=
| .
(4°)
o
G
o
<
)
| -
@)
c
=
>
C
R
(%))
(q°)
c
)
©
S
M
O

G

The area of distribution

)
..n. <\

“.../.. N PN Ve S

SRR WV PR >

X ﬂ k.xﬁ ey
N (AT A v,..,._



VoS 379
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G. cardenasianum, north of Carmen del Obispo

The area of distribution



G. cardenasianum, north of Carmen del Obispo; VoS 379

The area of distribution



G. cardenasianum, north of Carmen del Obispo; VoS 379

The area of distribution



2c. At the type location of G. armatum Ritter

The area of distribution



22

“El vos 08-390 |
T

The area of distribution



At the location of G. armatum within Paicho-valley

The area of distribution
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G. armatum during the first visit on October 24, 2003

The area of distribution



The area of distribution
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G. armatum on location in Paicho-valley (Feb 13, 2008)

The area of distribution



G. armatum on location in Paicho-valley (Feb 13, 2008)

The area of distribution



G. armatum on location in Paicho-valley (Feb 9, 2011)

The area of distribution
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G. armatum on location in Paicho-valley (Feb 9, 2011)

The area of distribution



G. armatum on location in Paicho-valley (Feb 9, 2011)

The area of distribution



G. armatum on location in Paicho-valley (Feb 9, 2011)

The area of distribution



G. armatum on location in Paicho-valley (Feb 9, 2011)

The area of distribution



3. Why G. armatum is merely a variation of
G. cardenasianum
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Why G. armatum is merely a variation of G. cardenasianum









VoS 996
G. armatum

VoS 1005
G. cardenasianum

Why G. armatum is merely a variation of G. cardenasianum



VoS 996 VoS 999 VoS 1005
G. armatum G. cardenasianum G. cardenasianum

Why G. armatum is merely a variation of G. cardenasianum



VoS 378 VoS 379

VoS 1002

Why G. armatum is merely a variation of G. cardenasianum



Conclusion

Based on the initial descriptions, observations in culture and on location of both species, |
was not able to detect significant differences between G. armatum Ritter and G.
cardenasianum Ritter.

G. armatum Ritter grows on slate soils and G. cardenasianum Ritter grows on gravelly,
loamy soils. The thorns of G. armatum Ritter often protrude vertically from its body; the
colour of the thorns is often darker than that of G. cardenasianum Ritter.

The smaller size of G. armatum Ritter is noticeable.

| was not able to substantiate, based on my own observations, the differences regarding the
size of seeds and fowers which several authors remarked on.

Why G. armatum is merely a variation of G. cardenasianum



4. Is it possible to distinguish G. cardenasianum
from G. spegazzinii and G. bayrianum?

Is it possible to distinguish G. cardenasianum from G. spegazzinii and G. bayrianum?



Is it possible to distinguish G. cardenasianum from G. spegazzinii and G. bayrianum?



Quebrada del Toro

Is it possible to distinguish G. cardenasianum from G. spegazzinii and G. bayrianum?
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Quebrada del Toro, G. spegazzinii; VoS 95

Is it possible to distinguish G. cardenasianum from G. spegazzinii and G. bayrianum?



Quebrada del Toro, G. spegazzinii; VoS 95

Is it possible to distinguish G. cardenasianum from G. spegazzinii and G. bayrianum?



Is it possible to distinguish G. cardenasianum from G. spegazzinii and G. bayrianum?



Area between Cachi and Mollnos

Is it possible to distinguish G. cardenasianum from G. spegazzinii and G. bayrianum?
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Is it possible to distinguish G. cardenasianum from G. spegazzinii and G. bayrianum?
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South-west of Molinos, G. spegazzinii var. major; VoS 103

Is it possible to distinguish G. cardenasianum from G. spegazzinii and G. bayrianum?



Is it possible to distinguish G. cardenasianum from G. spegazzinii and G. bayrianum?



X,

East of El Brete, G. bayrianum; VoS 813

Is it possible to distinguish G. cardenasianum from G. spegazzinii and G. bayrianum?
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Is it possible to distinguish G. cardenasianum from G. spegazzinii and G. bayrianum?



G. cardenasianum; VoS 999

Is it possible to distinguish G. cardenasianum from G. spegazzinii and G. bayrianum?



G. bayrianum; VoS 816

Is it possible to distinguish G. cardenasianum from G. spegazzinii and G. bayrianum?



G. spegazzinii; VoS 843

Is it possible to distinguish G. cardenasianum from G. spegazzinii and G. bayrianum?



Comparison between G. cardenasiamum, G. bayrianum and G. spegazzinii

Is it possible to distinguish G. cardenasianum from G. spegazzinii and G. bayrianum?



Comparison between G. cardenasiamum, G. bayrianum and G. spegazzinii

Is it possible to distinguish G. cardenasianum from G. spegazzinii and G. bayrianum?



Conclusion

The areas of distribution of G. cardenasianum Ritter, G. spegazzinii Britton & Rose and G.
bayrianum H. Till are well separated from each other. G. spegazzinii Britton & Rose is the
species with the largest area of distribution and the greatest variability. While all three taxa
are quite similar, they can be told apart.

G. bayrianum H. Till can easily be distinguished from G. cardenasianum Ritter and G.
spegazzinii Britton & Rose by the type of its ribs (wider, more plane, smaller number) and its
open spination. Research by Demaio et al., published in the American Journal of Botany
98(11): 1841-1854, 2011 suggested that a close relationship exists to G. spegazzinii Britton
& Rose, although the species are situated in different branches of clade ,C* — however, this
result was designated a low confidence level. The species grows on an altitude of 800
metres to 1500 metres.

G. cardenasianum Ritter is habitually well distinguishable from G. spegazzinii Britton & Rose
and G. bayrianum H. Till by its narrow ribs and only slightly adjacent spination. Its greatest
similarities are with G. spegazzinii Britton & Rose from the Quebrada del Toro. The seeds of
G. cardenasianum Ritter and those of the two other taxa can easily be distinguished. The
seed is strongly curved dorsally and its Hilum-Microphylar-area is ventrally elongated.

Is it possible to distinguish G. cardenasianum from G. spegazzinii and G. bayrianum?



