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S u m m a r y . Descr ibed is a n e w species, Puna bonnieae Ferguson & Kiesl ing (Cactaceae), f r o m 
Catamarca, Argent ina . I t is c o m p a r e d to the o ther t w o species o f Puna, P. clavarioides (Pfeiffer) Kies l ing 
and P. subterranea (Fries) Kiesling. The genus Puna Kiesl ing is c o m p a r e d w i t h o ther o p u n t i o i d genera. 

D u r i n g a t r i p to Argent ina i n January-February 
1990 by D a v i d Ferguson, Sean Hogan and Bonnie 
B r u n k o w , an undescr ibed cactus was discovered 
i n the state o f Catamarca. I t was first n o t i c e d b y 
Bonnie, w h o has a knack for finding great things 
w h i l e everybody else is side-tracked b y something 
else. A t first Dave t o o k i t for a Tephrocactus seed
l i n g ; however , w h i l e Sean and Dave w e r e l o o k i n g 
at a t i n y u n i d e n t i f i e d species o f Lobivia, she dis
covered a spec imen o f the "seedling" i n flower, 
and i t was immediate ly apparent that this was 
something n e w — o n e o f the nicest o f many out
standing cact i k n o w n f r o m Argent ina. Once the 
seeds and f r u i t w e r e f o u n d as w e l l , w e k n e w that 
this l i t t le p lant was a n e w species o f the o p u n t i o i d 
genus, Puna Kiesl ing. 

D u r i n g this first visi t w e w e r e probably a l l o w e d 
to find this p lant o n l y t h r o u g h the kindness o f the 
weather d u r i n g the previous several weeks . Nearly 
every plant had flowers open , and once the m a i n 
colonies w e r e located, plants w e r e visible f r o m a 
great distance. The lovely p i n k flowers appeared 
to spr ing d irec t ly f r o m the bare g r o u n d . W i t h o u t 
the flowers, plants w o u l d have been nearly invis
ible , even t h o u g h they w e r e swol len and exposed 
at the surface. 

The species was again vis i ted b y David i n early 
February 1994, w h e n several hours o f searching 
revealed o n l y t w o plants. B o t h o f these w e r e bur
ied under about 1 c m o f soil (one was sl ightly 
exposed b y the erosion o f the slope u p o n w h i c h 
i t grew, o therwise i t w o u l d not have been f o u n d ) . 
This was a v e r y d r y t i m e , and the plants w e r e all 
shrunken d o w n and out o f sight. 

Roberto Kies l ing vis i ted the same area o n three 
addit ional occasions. The type co l l ec t ion was 
made d u r i n g the first t r i p w i t h Omar Ferrari and 
Silvio M e g l i o l i i n N o v e m b e r 1994, the n o l o type be
i n g prepared w h e n these plants flowered i n cul 
t iva t ion i n December. D u r i n g the second t r i p to 
the same local i ty no plants w e r e seen, b u t o n the 
t h i r d t r i p addi t ional plants w e r e located. 

Observations o n behavior at these t imes s h o w 
that the plants are tr iggered to flower b y spr ing 
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or early summer rains, having been f o u n d i n flow
er anywhere f r o m N o v e m b e r to February. The 
frui ts r i p e n approx imate ly f o u r to five weeks after 
flowering. The presence o f r ipe f r u i t and buds at 
the same t i m e o n the date o f the first co l l ec t ion 
indicates that the species is an o p p o r t u n i s t i c 
b l o o m e r and can flower at least t w i c e i n one sea
son. I t l ike ly does n o t flower at all i n some seasons 
(as i n 1993-1994) . 

The genus Puna was or iginal ly p u b l i s h e d b y 
Kies l ing (1982b) . A t that t ime o n l y t w o species 
w e r e k n o w n . P. clavarioides (Pfeiff . ) Kiesl . , the 
type species, occurs i n Mendoza and San Juan, Ar
gentina, and is the most w i d e l y cul t ivated and 
most fami l iar . P. subterranea (Fr ies) K i e s l . is 
k n o w n f r o m the p r o v i n c e o f Jujuy, Argent ina , and 
the depar tment o f Potosi, Bolivia. 

These t w o species have had a chaotic taxonom¬
ic history, having been variously b o u n c e d around 
among the genera Austrocylindropuntia Back., 
Cumulopuntia Ritter (a synonym o f Maihueniop¬
sis Speg.), Cylindropuntia ( E n g e l m . ) K n u t h , 
Opuntia T u r n , ex M i l l . , and Tephrocactus Lem. ; 
however , they are clearly dist inct f r o m all o f these 
and const i tute a dist inct ive g r o u p o n the i r o w n 
meri ts . 

Puna is characterized as f o l l o w s : Plants are geo¬
phytic, possessing an enlarged tuberous r o o t situ
ated w e l l b e l o w the soil-surface. F r o m this arise 
the soft stems, f o r m e d o f series o f densely stacked 
segments. The youngest segments are h e l d at o r 
near the soil surface, w i t h older segments p u l l e d 
deeper u n d e r g r o u n d each season. N e w stem seg
ments are determinate (a l though they may be
come indeterminate under l o w l ight condi t ions ) 
and are p r o d u c e d f r o m the sides o f o lder seg
ments. 

The plants shr ink and contract d o w n w a r d f r o m 
the soil surface d u r i n g d o r m a n t per iods , o f ten be
i n g h i d d e n f r o m v i e w for m u c h o f the year. I t 
w o u l d appear that the r o o t also pul ls d o w n w a r d 
as the p lant ages, resul t ing i n the p lant gradually 
m o v i n g d o w n w a r d as the t o p s l o w l y g r o w s at the 
soil surface. O n an average mature p lant there are 
three or more segments exposed at the soil sur
face, b u t many m o r e are b u r i e d below-ground. The 
leaves are m i n u t e , lanceolate, appressed to the 
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stem and early-deciduous. Glochids are most ly ab
sent (a l though o f t e n p r o d u c e d under cu l t iva t ion , 
part icular ly i n P. subterranea). Spines are short 
and slender, several per areole, all similar, and are 
closely appressed to the stem. The f lowers are o f 
typica l o p u n t i o i d f o r m and are p r o d u c e d f r o m the 
sides o f the previous seasons g r o w t h (or rarely 
f r o m more recent stems), typica l ly one or t w o per 
stem-segment. The areoles o f the receptacle are 
reduced and are spineless, bearing only hairs and 
bristles, a c o m m o n character i n the Cereoideae 
b u t one that is u n i q u e i n the Opuntioideae. Mature 
f rui ts are usually o f a d u l l reddish or orange-brown 
hue and are th in -w a l led and fleshy, w i t h ju i cy (al
most w a t e r y ) p u l p . I f n o t dis turbed, the f r u i t dries 
and eventually ruptures t h r o u g h wear o r distur
bance. The seeds are teardrop-shaped and covered 
b y a f i r m , tan t o b r o w n i s h ar i l . The ar i l is easily 
scraped away and appears to be composed o f 

F i g . 2 . P. bonnieae. A . flower exterior. B . apex of re
ceptacle w i t h elongated podaria, areoles, leaf and small 
spines. C . fruit. D . seed covered by aril. E . longitudinal 
section of aril and seed. Drawings by Vladimiro Dudas. 

fused or t ight ly packed, elongated cells disposed 
radially. The surface o f the ar i l is typica l ly rough
ened at the surface by irregular pro ject ions ; h o w 
ever, i t is sometimes s m o o t h i n P. bonnieae and P. 
subterranea. 

The relationships o f Puna are rather hard t o 
define w i t h certainty, a l though the most obvious 
candidate w o u l d be Pterocactus Schum., w h i c h 
shares similar m o r p h o l o g y i n vegetative parts b u t 
w h i c h o f t e n has wel l -def ined glochids and central 
spines. Fruit dehiscence i n Pterocactus is circum¬
scissile and the seeds have arils expanded i n t o 
t h i n , wing- l ike margins. 

Also similar is Tephrocactus, w h i c h differs i n its 
deeply sunken, fol l ic le- l ike areoles, the irregularly 
dehiscent d r y f r u i t , and the ari l o f the seeds. This 
ar i l contains a n e t w o r k o f o p e n internal cells, giv
i n g i t a puf fed-up tex ture and an appearance 
something l ike p o p p e d c o r n . 

Maihueniopsis has similarities to Puna i n f r u i t 
and seed; however , the s tem tubercles are usually 
i l l -defined and somewhat elongate. Large areoles 
p r o d u c e numerous glochids and usually well-de
ve loped central spines. 

F i g . 1. Puna bonnieae, general aspect of a plant, w i t h 
detail of a tubercle and areole. Note old, shriveled stems 
just above roots. 
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F i g . 3 . P. bonnieae west of Fiambala. 
F i g . 4. A plant flowering a week after its collection. 

The species o f Puna may be characterized as 
f o l l o w s : 

Puna clavarioides is w e l l - k n o w n i n cul t i 
v a t i o n and is immediate ly recognizable b y its nu

merous closely-set areoles and f la t - topped obcon¬
ical stem-segments. I n appearance this species is 
reminiscent o f Epithelantha Web. ex Br i t t . & Rose. 

These segments typica l ly have a thickness o f 
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A plant in flower west of Fiambala 

1.5-2 (0 .8-2 .8) c m . Areoles are t i n y (less than 1 
m m long) w i t h obvious b u t short w o o l . O n the 
u p p e r side o f the segments these are close enough 
for spines to in ter lock ; o n the l o w e r p o r t i o n they 
are f u r t h e r apart. Spines are very slender and bris
tle-l ike, radiat ing (usually w i t h the fewest p o i n t i n g 
u p w a r d ) , most ly under 2 m m l o n g , and pale p i n k 
ish b r o w n to w h i t e . The flowers are ca. 2.5 c m 
w i d e , d i r t y b r o w n i s h to rusty y e l l o w (rarely r e d ) , 
w i t h y e l l o w stigmas. 

I n cu l t iva t ion , specimens o f this species are of
t en h ighly m o d i f i e d i n stem-shape and o f ten be
come somewhat cristate. 

Puna subterranea is also relatively com
m o n i n cu l t iva t ion b u t is less w e l l - k n o w n . I t is a 
t i n y plant , w i t h stems typica l ly 1 to 1.5 c m t h i c k 
(o f ten th icker i n cu l t iva t ion) . The stem segments 
are globose to cy l indr ica l , w i t h the areoles w i d e l y 
spaced o n t o p o f f lat tened, inconspicuous tuber
cles. The areoles are most ly 0 .5 -1 m m long , w i t h 
4 - 6 spines, most o f w h i c h p o i n t d o w n w a r d . The 
spines are very slender, t o 6 m m long , and pale 
p i n k i s h , orange-brown, or w h i t e , b e c o m i n g w h i t e 
i n age. The flowers are about 1.5 c m across and 
are pale salmon p i n k to br i l l i ant orange-red and 
have p i n k stigmas. 

Puna bonnieae D . J . F e r g u s o n & R . 
K i e s l i n g , s p . nov. 

H o l o t y p e : R. Kiesling 8710 ( co l lected w i t h 
O m a r Ferrari and Silvio M e g l i o l i ) , ca. 2000 m , Rio 
Guanchin , near Loro Huasi, Dept . Tinogasta, Cata¬
marca, Argent ina, N o v e m b e r 20, 1994 (SI). F lower 
p r o d u c e d i n cu l t iva t ion at the Ins t i tuto de Botan¬
ica D a r w i n i o n , December 10, 1994 (SI). 

Paratypes: S. Hogan 3755 (=D. Ferguson 319), 
January 24, 1990, near Loro Huasi, W o f Fiambala, 
Catamarca, Argent ina ( U C ) ; plants o f this collec
t i o n w e r e cul t ivated at the Botanic Garden, U n i -

F i g . 6. Scanning electron microscope photo of tuber
cles and areole. 

versity o f California, Berkeley (#90.1306). O. Fer
rari 16/94b, same data as R. Kiesling 8710 (SI). 

D i s t r i b u t i o n : K n o w n o n l y f r o m the v i c i n i t y o f 
the type locality. 

Puna sp. h u m i l i s , radice crassissima napi forme 
superne magis m i n u s v e ramosa. Caule basale 
subglobosa, c u m articulis globosis ve l obconicis 
crassis p l e r u m q u e s impl ic ibus , i n juvenis conspi¬
cue tuberculatis , v i r id is . T u b e r c u l i i n parte super¬
iore, 5-6-goni, i sodiametr ic i . Areolae ± circulare, 
ca. 1.5 m m diametr i , 1.5-2 m m longis . Spinulae 9 -
20, adpressae, 1-4 m m longae. 

Flores ± campanulat i ve l rotacei . Receptaculum 
o b c o n i c u m , s t r ia tum, v i r i d e . Areolae receptacularis 
parte supera disposita, c ircularis , ca. 1.5 m m dia
m e t r i , c u m spinulis rectis et tenuis, 1-3 m m lon
gae. Petala exter iora carnosa, v i r id ia ; inter iora de¬
licata, 2 c m longa et lata, rosea vel alba. Stamina 
numeros i . Stilus c laviformis ; stigma rosea vel rubra, 
4 - 6 lobata. 

Fructus indehiscens, ovoideus vel obconicus, 
t runcatus, i n i t i o succidus e x t r e m u m sicus, ca. 1 c m 
longus, 1 c m diametr i . Ar i l lus biauriculatus, irre
gularis, ca. 3-5 m m longus et 2-3 m m latus, ebur¬
neus, c u m sulci per imetral is c i rcumdatus . Semina 
castanea, 2-3 m m longa et 2-3 m m lata. 

P. subterraneo arete affinis sed omni i s tuberculo 
valde manifestus, quasi pentangularibus vel hexa¬
gonis sulcato-marginat ibus , areo l ibus-major ibus , 
floribus majoribus (p lus minusve 3 5 c m diam. vs. 
1.5 c m diam.) saturate roseis n o n salmoneus vel 
rubr is . 

Plants small, geophyt ic , t o 15 c m i n diameter, 
b u t usual ly m u c h smaller. Root t h i c k , o f t e n 
branched, obconical , u p to 30 c m l o n g and 15 c m 
w i d e at t o p , also most ly m u c h smaller. 

Stem segments broadly obconical , globose, de-
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F i g . 7. Pollen grain w i t h circular apertures. 

pressed-globose or cy l indr ica l , o f a f i r m e r texture 
than i n the o ther t w o species, very broadly at
tached at base, 1.5-2 (1 .2-2 .5) c m i n diameter, 
deep b lu ish green w h e n y o u n g , ashy gray-green 
w h e n mature , b e c o m i n g p u r p l i s h b r o w n (some
times nearly black) i n winter . Tubercles l o w , flat

tened, ca. 3 -6 m m i n diameter, b o u n d e d b y a 
groove, roughly pentagonal . Epidermis m i n u t e l y 
verrucose, w i t h stomata i n depressions. 

Areoles r o u n d e d , vert ical ly elongate, small, ca. 
1.5 (1 -2 .5 ) m m long , approximate i n center o f t u 
bercle. Spines 9 -20 per areole, 1-4 m m l o n g , ap-

F i g . 8. Exine of pollen grain w i t h perforations and several spinulae. 
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pressed to stem and radiat ing m o r e or less evenly 
around areoles ( w i t h fewest at t o p ) , p i n k i s h 
b r o w n , reddish b r o w n , or orangey b r o w n to black
ish w h e n y o u n g (contrast ing beaut i ful ly w i t h the 
y o u n g stem), sometimes w i t h one l o w e r spine 
m u c h darker; all b e c o m i n g w h i t e t o pale grayish 
w i t h age. Central and radials n o t clearly dist in
guishable. 

Flowers f r o m u p p e r lateral areoles, ca. 1-3 per 
stem segment, p r o p o r t i o n a t e l y large (ca. 3 -4 c m 
across), w i t h numerous tepals g i v i n g a double-ruf
f l ed appearance. Receptacle obconica l , 1-1.5 c m 
l o n g , 0 .7 -1 c m i n diameter, sm ooth , areoles few, 
reduced, most ly near apex o f receptacle, ca. 1.5 
m m i n diameter, naked o r w i t h f ine bristle-like 
b r o w n spines to 3 m m l o n g , these subtended by 
a small , lanceolate, usually b r o w n bract. Outer te
pals fleshy, reddish or b r o w n i s h green, grading 
i n t o delicate, mucronate inner tepals to ca. 2 c m 
l o n g and w i d e and p i n k i s h w h i t e to r i c h l ight p i n k . 
Stamens numerous , 9 -13 m m long ; f i laments l ight 
y e l l o w i s h green near base, w h i t e to pale p i n k near 
apex; anthers ca. 3 m m l o n g b y 0.7 m m w i d e , pale 
ye l low, w i t h y e l l o w p o l l e n . Stigma pos i t ioned at 
approx imate ly same level as anthers. Style narrow-
clavate, to 3 m m th ick , ca. 15 m m l o n g , pale p i n k . 
Stigma pale p i n k to deep rose-pink, papil lose, cla¬
vate, w i t h 4 - 6 lobes. 

Pollen globose, perforate, 50 -60 i n diameter. Ex¬
ine ca. 3 th i ck , w i t h t e c t u m and columellae. Sur
face spinulose-perforate. Spinulae conical , 0.5 h i g h . 
Perforations areolate. A p e r t u r e circular, 0.2 i n d i 

ameter, covered by a membrane ornamented w i t h 
s p i n i f o r m or m a m i l l i f o r m processes. 

Fruit turbinate to broadly o b o v o i d , 1-1.5 c m 
l o n g , ca. 1 c m i n diameter, soft, fleshy, later dry, 
th in-wal led , usually d u l l reddish b r o w n , p u l p juicy, 
usually b r o w s e d by animals, b u t sometimes d r y i n g 
o n p lant and sometimes sp l i t t ing irregularly u p o n 
d r y i n g . Umbi l i cus sl ightly conical-concave to flat. 
Areoles inconspicuous, usually near fruit-apex, 
w i t h m i n u t e , w h i t e to b r o w n hairs and a f e w bris
tles. 

Seed ari l pale y e l l o w i s h b r o w n , ca. 3-5 m m l o n g 
and 2-3 m m w i d e , surface s m o o t h to strongly and 
irregularly tuberculate , w i t h a groove around the 
margin . Seeds tear-drop-shaped, b r o w n to near 
black, 2-3 m m long , 2 m m w i d e , testa shiny, w i t h 
elongated cells. 

T h i s b e a u t i f u l and c h a r m i n g l i t t l e p l a n t is 
named i n h o n o r o f the discoverer, Bonnie Brun¬
kow. I t is a creature o f severe desert condi t ions , 
superbly adapted to its e n v i r o n m e n t . The small 
stems are h e l d level w i t h the soil surface and are 
remarkably well -camouflaged among the stones o f 
the desert pavement o n h i l l tops . 

The native habitat is part icular ly stark, w i t h l i t t le 
vegetat ion other than a f e w other geophyt ic cacti 
and an occasional shrub. One o f us (D. F.) saw Pter¬
ocactus gonjianii Kiesl . and P. kuntzei there and, 
nearby, w e r e P. reticulatus Kiesl . , P. megliolii Kiesl . , 
Tephrocactus geometricus (Br i t t . & Rose) Back, (a 
variant o f T. alexanderi (Br i t t . & Rose) B a c k . ) , A t o -
hueniopsis boliviana (S.-D) Kiesl . ,Echinopsis leu-

F i g . 9. Cross-section of pollen-grain wall w i t h columellae supporting the tectum. Photos: Figs. 3, 4 by R. Kiesling, 
Fig. 5 by D. Ferguson, Figs. 6-9 by D. Rodriguez. 
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cantha (G i l l . ) Walp . and a t i n y u n n a m e d Echin
opsis (Lobivia) species w h i c h is h ighly reminis
cent o f a slender-stemmed Epithelantha greggii 
(Engelm.) Ore. W o o d y plants inc lude Larrea di¬
varicata Cav., Lycium sp., Atriplex sp., and Gra¬
hamia bracteata G i l l , ex H o o k . A n y addit ional 
vegetat ion is almost exclusively restr icted to near
b y arroyo channels and the banks o f the Rio Guan¬
chin. 

The closest relat ionship o f this species is w i t h 
P. subterranea. The most obvious dist inct ions o f P. 
bonnieae are the larger flowers and stems, the 
somewhat di f ferent ly co lored and more strongly 
tuberc led stems, and the more numerous spines. 

This species is occasionally seen i n cu l t iva t ion , 
part icular ly i n Europe, under the name, 'Puna ru¬
gosa" ( n o m . n u d . ) . 
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C D - R O M R E V I E W 

The Plant Finder r e f e r e n c e l i b r a r y . 1997-1998 e d i t i o n ; T h e Plant Finder, Freeport , Lewes BN7 
2ZZ, England; CD-Rom, £ 2 6 postpaid (about $42) (VISA accepted) . 

I t s inevitable that succulent-oriented material w i l l end u p o n CD-roms, w h i c h store enormous 
amounts o f text and i l lustrations. We received one the o ther day that , w h i l e o f a m o r e general nature, 
includes i n f o r m a t i o n o n succulents and the i r sources. Many succulent col lectors also g r o w other plants 
as w e l l , and they w i l l find this disk even more useful. 

Published ( i f that's the w o r d ) by The Plant Finder, an annual Br i t i sh reference w o r k , this CD-Rom 
contains a w e a l t h o f material . First, the Royal H o r t i c u l t u r a l Society Plant Finder lists 70,000 plants and 
w h e r e to b u y t h e m . Similar are The Seed Search (33,000 entr ies) ,The Fruit & Veg Finder (1500 f ru i t s , 
3000 vegetables), and Plant Photo Finder (30,000 plants) . Some o f the o ther data-rich bases i n c l u d e d 
are D i c t i o n a r y o f C o m m o n Names (40,000 names), Arboreta & Gardens Guide (15,000 entries) , A u 
thors & Genera, U K & Internat ional Garden Societies, Lex icon o f Latin Names, and Internet D i r e c t o r y 
for Botany. By paying an addit ional $30 y o u can " u n l o c k " at least eight more extensive data-bases o n 
the disk. 

The i n f o r m a t i o n is easy to access, b u t the m a i n p r o b l e m is that i t w i l l date rather quickly. I assume 
that p e r i o d i c updates w i l l be issued. 
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