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Wh e n Pfeiffer pub l i shed the f i r s t d e s c r i p t i o n of 
Opuntia clavarioides i n 1837, he c o u l d 

h a r d l y have im ag in ed t h a t h is q u i l l e d p e n w o u l d 
eventua l ly be replaced b y a b a l l p o i n t , t h a t car
riages w o u l d no longer be p o w e r e d by horses, or 
t h a t cactus col lectors w o u l d send co lor p h o t o 
graphs v ia c o m p u t e r s ! B u t , s ince 1837, few cactus 
lovers have l earned m o r e about the p l a n t t h a n 
Pfeiffer d i d . I ts m o r p h o l o g i c a l pecu l iar i t i es a n d 
bio logy have r e m a i n e d obscure, a n d people have 
v e r y o f ten discussed w h e t h e r or n o t the c u l t i v a t 
ed " f inger f o r m " is a n a t u r a l f o r m of g r o w t h . O n l y 
a few photos of the f lowers have been p u b l i s h e d , 
w h i c h perhaps means t h a t i t is n o t f ree - f lower ing 
u n d e r c u l t i v a t i o n . 

Opuntia clavarioides was desc r ibed f r o m 
p lants co l lected b y J o h n Gi l l i es at Mendoza, mos t 
p r o b a b l y at the Paramil los de Uspal lata, o n the 
w a y f r o m M e n d o z a to U s p a l l a t a t h r o u g h 
V i l l av i cenc i o . T h e route s t i l l exists, b u t i t is a 
r o u g h one, used o n l y b y tour i s t s a n d for access to 
a few mines . Today the m a i n route to Uspal lata 
a n d Chi l e takes a d i f f erent way, along the Rio 
Mendoza. Pfeiffer's p u b l i c a t i o n m e n t i o n s " C h i l e , " 
b u t th is is a m i s t a k e — p o s s i b l y Gi l l ies m i s t a k e n l y 
c i t e d " C h i l e " instead of " e n r o u t e to C h i l e . " Most 
p laus ib ly , th i s can be i n t e r p r e t e d as an i n d i c a t i o n 
of the absence of de f in i te borders at the t i m e of 
co l l e c t i on , the t r a n s i t i o n a l p e r i o d f r o m Spanish 
d o m i n a t i o n to o rgan iza t i on as an i ndependent 
c o u n t r y later n a m e d A r g e n t i n a . 

Gi l l i es , a Scott i sh p h y s i c i a n of the B r i t i s h 
naval force o n leave because of tuberculos is , 
chose for his r e c u p e r a t i o n n o t some M e d i t e r 
ranean c o u n t r y , as was c o m m o n , b u t r a t h e r 
Mendoza, i n order to have an o p p o r t u n i t y to 
col lect u n k n o w n plants i n t h i s u n e x p l o r e d p a r t of 
the New W o r l d . D u r i n g the years he l i v e d at 
Mendoza ( 1 8 2 1 - 1 8 2 8 ) , he became a f r i e n d of 
General San M a r t i n , w h o organized the a r m y for 
the l i b e r a t i o n of C h i l e a n d Peru f r o m t h e 
Spaniards. San M a r t i n is the p r i n c i p a l f igure i n 
A r g e n t i n e a n h i s t o r y , n o t o n l y for h is c lever 
m i l i t a r y act ions , us ing psychology m o r e t h a n 
arms ( t h o u g h at the t i m e the w o r d psychology 
was n o t ye t created) . Moved b y ideals of f reedom 
and independence , he lacked personal in teres t i n 
power or r iches . Gi l l i es , San M a r t i n , a n d o ther 
fr iends were act ive i n f o u n d i n g pub l i c l i b rar i e s , a 

couple of schools for boys , a n d ano ther for gir ls 
( i n those days t h i s was v e r y advanced a n d 
p r o d u c e d some v i o l e n t react ions , i n c l u d i n g the 
k i l l i n g of a p h a r m a c i s t w h o co l laborated w i t h 
G i l l i e s ) , a n d o ther benef i c ia l act ions for Mendoza. 
Gillies 's salary f r o m the B r i t i s h a r m y was i n great 
p a r t spent to o b t a i n books for the l ibrar ies . T h e r e 
are a couple of b ib l i ograph i c references to his l i fe 
(Barr , 1972; Dawe, 1988) . 

C o m i n g back to Opuntia clavarioides, the 
p l a n t grows at a p p r o x i m a t e l y 2 3 0 0 - 3 0 0 0 meters 
( 7 0 0 0 - 9 0 0 0 feet) above sea level , u n d e r a very 
severe c l i m a t e . The scarce s u m m e r ra ins fa l l 
i r r e g u l a r l y w i t h an average of 100 to 300 m m (4 to 
12 inches ) per year (some of the p r e c i p i t a t i o n 
arrives as snow i n w i n t e r ) . Most of the days are 
clear a n d sunny. T h e great i n s o l a t i o n heats the 
a i r a n d produces s t r o n g w i n d s n e a r l y every 
a f t e rnoon , w h e n the a i r ascends, m o v i n g u p the 
m o u n t a i n slopes. T h e soi l surface is h o t d u r i n g 
the day, easily r each ing 30°C (86°F) or m o r e at 
n o o n , b u t temperatures d i m i n i s h w i t h the usual 
late a f te rnoon w inds . Nights are cool , several 
degrees be low freezing i n w i n t e r , a n d n o t m o r e 
t h a n 10°C (50°F) i n s u m m e r . ( T h e average 
m i n i m a l t e m p e r a t u r e is - 7 . 3 ° C a n d the average 
m a x i m a l is 18.6°C (65°F a n d 18°F, respect ively ; 
c l i m a t i c data f r o m A m b r o s e t t i et a l . , 1986.) 

The k n o w n d i s t r i b u t i o n of t h i s species is i n the 
valleys of Valle de Uspal lata , Valle de Calingasta, 
a n d Valle de Iglesia, w h i c h r u n n o r t h of Mendoza 
a n d a l l a l ong San J u a n , b e t w e e n t h e t r u e 
C o r d i l l e r a de los Andes a n d , to the east, a para l le l 
m o u n t a i n of anc i ent geological o r i g i n re ferred to 
as the Precord i l lera . I n fact , the three valleys f o r m 
a l ine a n d can be cons idered as a single large 
val ley be tween the above -ment i oned m o u n t a i n s . 
( E a c h v a l l e y has a d i f f e r e n t d ra inage : R io 
M e n d o z a , R io San J u a n a n d Rio Jacha l . ) 
Paramil los de Uspal lata , the l o c a l i t y where Gil les 
v e r y l i k e l y co l lected Opuntia clavarioides, was 
rev i s i ted i n 1937 b y A . Ruiz Lea l , a bo tan is t f r o m 
Mendoza. 

Some colonies of th i s p l a n t are i n c r e d i b l y 
dense a n d abundant . T h e v e g e t a t i o n — i f y o u can 
cal l i t vegetat ion—is n e a r l y t h a t of a desert, 
cons is t ing of some separate shrubs (creosote bush 
is p r e d o m i n a n t ) , m a n y of t h e m sp iny , some 
annuals w i t h a p r e d o m i n a n c e of grasses, a n d v e r y 
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wide spaces be tween the p lants . Exce l l ent studies 
of t h e v e g e t a t i o n have been p u b l i s h e d b y 
A m b r o s e t t i et a l . ( 1986 ) a n d Roig et a l . ( 1998 ) , 
w i t h m o r e detai ls about c l i m a t e , so i l c o m p o s i t i o n , 
p l a n t c o m m u n i t i e s , etc. 

T h e soi l appears to be composed of i r regu lar 
pebbles 1 to 5 c m i n d iameter (less t h a n hal f an 
i n c h to 2 inches ) , b u t th i s is an i l l u s i o n : the 
pebbles o n the surface have no soi l be tween t h e m , 
as the w i n d has b l o w n the f ine part i c les away. 
T h i s is ca l led desert p a v e m e n t a n d consists o n l y 
of a carpet of pebbles. U n d e r the carpet we f i n d 
the real s o i l — m i x t u r e s of v e r y t h i n soi l ( c lay) plus 
a t h i c k e r m a t e r i a l ( sand) , plus pebbles a n d stones. 
There are n o t m a n y large stones o n the surface 
because the e x t r e m e temperatures produce da i l y 
expans ion a n d c o n t r a c t i o n ; i n consequence, the 
larger stones shatter . 

B u t w h a t are the consequences for our lovely , 
smal l , a n d fragile p lant ? I t m u s t resist the w i n d , 
e x t r e m e l y h o t a n d co ld t e m p e r a t u r e s , n e a r l y 
p e r m a n e n t dryness , a n d even some weeks every 
year of w e t so i l , w h i c h t u r n s h o t d u r i n g the day 
a n d cool at n i g h t ; near the soi l surface, water f r o m 
the snow t u r n s to ice every n i g h t . 

W h a t are the biological, chemical and physical 
survival mechanisms possessed by this plant? A n d 
what are the mechanisms that allow i t to use these 
factors as advantages for survival? We do n o t 
k n o w — w e o n l y observe facts a n d describe t h e m . 
T h e f o l l o w i n g i n t e r p r e t a t i o n s are p a r t i a l a n d 
t en ta t i ve . 

The roots 
W h e n descr ib ing a p l a n t , the f i r s t organ n o r m a l l y 
m e n t i o n e d is the roo t , because th i s is the f i r s t 
p a r t appear ing f r o m the seed. I n the present case 
i t is also j u s t i f i e d , c ons ider ing the i m p o r t a n c e of 
the roots to the t o t a l v o l u m e of the p lants . T h e 
roots are a large h a n d f u l — r o b u s t tubers , l i k e 
sweet potatoes, m o r e or less r o u n d e d above a n d 
p o i n t e d below. E x t e r n a l l y t h e y have a b r o w n 
" s k i n " s i m i l a r to t h a t of potatoes, separat ing m o r e 
or less easily, a n d we suppose i t helps reduce the 
f r i c t i o n of the t u b e r w i t h the soi l . We need to 
consider the soil's c o n t r a c t i o n a n d d i l a t a t i o n f r o m 
t e m p e r a t u r e a n d also t h a t the a m o u n t of water 
changes t h r o u g h o u t the day a n d year. Water t u r n s 
to ice every n i g h t d u r i n g some six m o n t h s of the 
year, p r o d u c i n g s t rong pressures a n d p e r m a n e n t 
changes i n m o i s t u r e . 

F r o m t h e t u b e r , some t h i n r oo t s g r o w 
d o w n w a r d , as is n o r m a l ; b u t some grow u p w a r d s ! 
Botan i ca l texts teach us t h a t roots are geotropic , 
w h i c h means t h a t t h e y m u s t go d o w n , b u t to be 
sure, these roots never read a b o t a n y book. By 
going upwards , the t ips of these rebel l ious roots 

can absorb e x t r e m e l y m i n i m a l ra ins , as w e l l as 
dr izz le . We have observed t h a t m a n y o t h e r cac t i 
also have these i g n o r a n t , u p w a r d l y m o b i l e , roots 
(ac tua l ly subterranean stems) . 

The neck 
F r o m the u p p e r p a r t of the tuber is a " n e c k " 
c o n n e c t i n g the roo t w i t h the stems. So n o w we 
have the n e x t q u e s t i o n — w h a t is th i s neck? 

First , it 's bet ter t h a t we answer: h o w d i d i t arise? 
This species, l ike m a n y others, has contract i l e 
roots. Th i s means t h a t w i t h a scarcity of water, 
w h e n the plants are dehydrated , the root vo lume is 
reduced, b u t as the roo t is f ixed f i r m l y at the lower 
e x t r e m i t y , i t is the top t h a t moves downwards . 
W h e n the roots absorb water once again, the 
vo lume increases, b u t t h e i r general f o r m reduces 
the poss ib i l i ty of growing upwards , because i t is 
eas ier—and n a t u r a l — t o grow d o w n w a r d , penetrat 
ing deeper i n t o the soil thanks to the p o i n t e d apex. 
Over the years, the tuber posit ions itself deeper 
and deeper i n t o the soil . L o o k i n g at the approx
i m a t e l y heart-shaped f o r m of the tuber, we can 
easily unders tand h o w this happens. 

A n d the o ther quest ion : w h y does i t happen? 
We k n o w t h a t the differences i n t e m p e r a t u r e are 
n o t as e x t r e m e at a d e p t h of 10 cent imeters (4 
inches ) as t h e y are at the surface, a n d t h e y are 
even m o r e u n i f o r m at 20 cent imeters (8 inches ) , 
w h i c h is about the d e p t h of the larger tubers . I n 
c u l t i v a t i o n we rare ly t h i n k of the e n v i r o n m e n t a l 
c o n d i t i o n s of so i l , f r e q u e n t l y s u b m i t t i n g the poor 
roots t o h o t t emperatures w h e n c o n f i n i n g t h e m i n 
smal l pots . 
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Figure 1. The habitat of Puna davarioides at Paramillos de 
Uspallata. 



B u t we s tar ted to describe the " n e c k " : i t is 
m o r e or less c y l i n d r i c a l , shaped l i k e a shor t , hal f -
used penc i l ; these necks have a l en g th of u p to 7 
cent imeters (3 inches) or m o r e , and a d i a m e t e r of 
about 1-1.5 c m (1 /3 -3 /4 inches ) . Covered b y a 
k i n d of s k i n o r b a r k c o m p o s e d of i r r e g u l a r 
over lapp ing plates t h a t also p r e v e n t f r i c t i o n w i t h 
the so i l , the n e c k suffers m o r e f r i c t i o n t h a n the 
tuber ; i ts c ont rac t i ons a n d expansions are m o r e 
p r o n o u n c e d . Also we c a n see some o l d d r y 
segments of aer ia l stems a t tached to the sides. 

The last ques t i on : w h a t ac tua l ly is the neck? I t 
is a speciaized u n d e r g r o u n d s tem, w i t h apica l a n d 
latera l g r o w i n g po ints f r o m w h i c h the aer ia l stems 
are p r o d u c e d year ly . 

The stems 
We m u s t also m a k e m e n t i o n of the stems. Surely 
no one grows p lants for t h e i r marve lous a n d 
beaut i fu l roots ; we bet ter appreciate stems a n d 
f lowers, except for carrots a n d potatoes, ingest ion 
be ing the sincerest f o r m of f la t tery . 

T h e s t e m s — t h e aer ia l ones, n o t the u n d e r 
g r o u n d " n e c k s " — a r e sparse ( f r o m 1 to 5, rare ly to 
10, b u t r a r e l y m o r e i n h a b i t a t ) , c on i ca l , p o i n t i n g 
downwards . O n l y the f lat t op is at the so i l level , 
s u r r o u n d e d b y soi l a n d pebbles. A c t u a l l y , the 
upper d i sk is n o t c omple te ly f lat ; i t has a m o r e or 
less flat center, b u t the border is m o r e elevated, as 

t h a t of a d i sh . T h e borders grow act ively , w h i l e 
the center areoles rest . 

I n c u l t i v a t i o n , l o w l ight- levels a n d perhaps an 
excess of f e r t i l i z e r a n d water (especial ly i f the 
p l a n t is grafted) p roduce a b n o r m a l f inger - l ike 
growths along the b o r d e r of the flat p a r t , b u t th i s 
sort of g r o w t h never occurs i n n a t u r e . U n d e r 
c u l t i v a t i o n , a n e n t i r e b r a n c h c a n a d o p t a 
c y l i n d r i c a l f o r m for the same reasons. I n m y 
i n t e r p r e t a t i o n , t h i s t h i n c y l i n d r i c a l g r o w t h is an 
adaptat i on ex i s t ing also i n the f i e ld : d u r i n g spr ing , 
the new stems s tar t to grow u n d e r g r o u n d , f r o m 
the neck , as a t h i n cy l inder , w h i c h , c o m i n g to the 
surface, receives l i g h t , expands la tera l ly , a n d 
forms a cone. A n exce l lent , w e l l - i l l u s t r a t e d ar t i c l e 
about th i s species i n h a b i t a t , emphas iz ing the 
stems, was p u b l i s h e d b y G u i l m e r & T h o m a s 
(2000) . 

The stems are a n n u a l , after each s u m m e r 
b e c o m i n g reduced i n size. T h e y d r y u p a n d 
w i t h d r a w i n t o the so i l , r e m a i n i n g a t tached to the 
neck , b r e a k i n g off later. D u r i n g the res t ing p e r i o d , 
the p l a n t disappears f r o m the surface due to the 
c o n t r a c t i o n of the u n d e r g r o u n d p o r t i o n s . T h e 
a e r i a l s t e m c a n b r e a k off f r o m t h e n e c k , 
apparent ly because of the c o n t r a c t i o n there , a n d 
b l o w away. Due to i ts f o r m , the aer ia l s tem c a n n o t 
re -penetrate the soi l . Some of these detached 
stems do r o o t a n d produce n e w i n d i v i d u a l s , b u t 

Figure 2. The terrain at the same locality. 
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Figure 3. Tuber, "collar", stem and flower. 

m a n y sure ly die (we have f o u n d a few stems 
separate f r o m the tubers i n spr ing a n d b e g i n n i n g 
to r o o t ) . 

A t t h e apex, areoles are v e r y dense a n d 
cont iguous ; o n the sides, t h e y are 1 to 2 m m 
apart . W h e n the stems d r y ou t , the spines appear 
denser, r e s u l t i n g i n a w h i t e cover ing t h a t reflects 
l i gh t . W h e n the s t em is h y d r a t e d , the apex co lor 
is b r o w n , a n d i ts size is n o r m a l l y f r o m Vi to 3 c m 
d i a m e t e r (a q u a r t e r to one a n d a ha l f inches ) . 
E x c e p t i o n a l stems can measure m o r e , b u t i n 
those cases t h e y are n o t per fec t ly r o u n d , h a v i n g 
an u n d u l a t e border . 

Can y o u imag ine searching for a w h i t i s h or 
b r o w n i s h d isk , d u l l , sma l l as a c o i n , i n the m i d d l e 
of thousands of smal l w h i t i s h , b lack a n d b r o w n 
pebbles of the same size? Even i f one knows the 
exact l o c a t i o n , i t is necessary to spend some t i m e , 
p a t i e n c e , a n d a t t e n t i v e n e s s to f i n d t h e m . 
F r e q u e n t goat d r o p p i n g s f u r t h e r confuse t h e 
search! 

Spines are s m a l l , w h i t e or t r a n s l u c e n t , h a r d to 
see w i t h the n a k e d eye, a n d adpressed to the 
s tem surface. A f t e r l o o k i n g at t h e m care fu l ly w i t h 
a lens, t h e y can be said to have an a r r a n g e m e n t 

r e s e m b l i n g the t e e t h of a c o m b . T h i s arrange
m e n t is ca l led " p e c t i n a t e " (pec ten means c o m b 
i n L a t i n ) , a l t h o u g h the order is n o t so e v i d e n t as 
i n Sulcorebutia, for ins tance . E x a m i n i n g a n d 
d issect ing the areoles u n d e r h i g h m a g n i f i c a t i o n , 
we note w i t h surpr ise t h a t there are no g loch ids ! 

As g lochids—as def ined i n a l l cactus b o o k s — 
are present i n the e n t i r e sub fami ly O p u n t i o i d e a e , 
we suspected t h a t the areoles, l i k e the roots , have 
also some degree of ignorance , b u t soon we 
a r r i v e d at a d i f f erent conc lus ion : th i s species h a d 
d r a m a t i c changes d u r i n g i ts e v o l u t i o n f r o m a 
" c o m m o n o p u n t i a " to its present c o n d i t i o n . T h e 
p lants are so reduced t h a t t h e y have m o r e r o o t 
t h a n s tem (an e x t r e m e adapta t i on to ve ry severe 
c o n d i t i o n s ) , w i t h a n n u a l g rowths to c a t c h solar 
energy a n d to produce f lowers for p e r p e t u a t i o n 
b u t abandoned after t h e i r useful t i m e , j u s t as 
mega-companies c u t t h e i r subsidiaries w h e n t h e y 
no longer produce a p r o f i t . I t is a m a t t e r of 
s u r v i v a l ! 

We conc lude t h a t the p lan t s r e d u c e d the 
v o l u m e of spines to the m i n i m u m , a n d glochids to 
zero, because—they s i m p l y do n o t need t h e m . 
T h e stems are v e r y w e l l camouflaged, a n d large 
animals l i k e rabb i t s , rats , or guanacos pay h a r d l y 
any a t t e n t i o n to t h e m . The smal l w h i t e spines are 
useful for re f l e c t ing sun l i ght a n d perhaps for 
absorb ing dew, b u t t h e y are obv ious ly n o t a 
defense against herb ivores . 

Flowers 
T h e buds are borne o n the sides of the aer ia l 
stems. T h e receptacle is d a r k - b r o w n to near v i o l e t 
a n d bears several scales as i n Rebutia f lowers. 
Yes!—as i n Rebutia or some o t h er genus of 
Gactoideae, n o t as i n the n o r m a l o p u n t i o i d s , 
w h i c h have areoles o n the receptacle . I n the 
o p u n t i o i d s , these areoles resemble those of the 
s tem b u t are s l i ght ly s i m p l i f i e d i n be ing smal ler 
a n d i n h a v i n g fewer a n d smal ler spines. 

B u t i n O. clavarioides the areoles of the 
receptacle are ex t remely s impl i f i ed , reduced to the 
scale axils and bear ing ne i ther glochids nor spines, 
on ly some hairs and bristles. Flowers open d u r i n g 
summer , about December to February i n the 
southern hemisphere . The d iameter w h e n open is 
f r o m 3 to 4 c m (VA to IV2 inches) . The stamens are 
sensitive, as i n a l l the opunt io ids I've observed: i f 
the stamens are touched , they s lowly curve t o w a r d 
the style, and, after some 15 to 30 minutes , r e t u r n 
to t h e i r or ig inal pos i t i on ( this o n l y happens d u r i n g 
the active stage, i.e., d u r i n g periods of w a r m t h ) . 
The color of the f lower is most ly ye l low; sometimes 
lemon-yel low, or darker brown-ye l low, or w i t h a 
sl ight b r o w n i s h t inge, or even—although more 
rare ly—comple te ly p i n k or red. 
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The fruit 
Some t i m e after the f l ower has been f e r t i l i z e d , 
the tepals , s tamens, a n d style fa l l away, l eav ing 
the i m m a t u r e f r u i t w i t h the classic u m b i l i c u s of 
the O p u n t i o i d e a e . A t least t h i s gives us some 
i n d i c a t i o n of i t s r e l a t i o n s h i p ! T h e f r u i t is 
obcon i ca l , d a r k , d u l l b l a c k i s h - v i o l e t , about 1.5-2 
c m l o n g (one ha l f to 34 of a n i n c h ) , a t t a c h e d to 
the side of the s tem. T h e wal ls are t h i n a n d soon 
d r y w h e n m a t u r e . T h e seeds ins ide are notab le 
for the p r o m i n e n c e s o n t h e i r ex ter ior , r e s e m b l i n g 
b u n i o n s o n a toe. T h e f r u i t does n o t open b y 
itsel f , i .e . , i t is n o t dehiscent . I t falls f r o m the 
p l a n t a n d is opened m e c h a n i c a l l y b y abras ion 
f r o m pebbles a n d w i n d o r b y o t h e r e x t e r n a l 
factors . T h e r e is an i n t e r e s t i n g paper b y Ruiz 
Lea l ( 1944 ) w i t h observat ions o n the g e r m i n a t i o n 
a n d d e v e l o p m e n t of t h e seedlings. 

T h e seeds, f o r tunate ly , have an e x t e r n a l cover 
(cal led a n a r i l or f u n i c u l a r envelope) , d e m o n 
s t r a t i n g t h a t the species is c o r r e c t l y p laced i n the 
s u b f a m i l y Opunt io ideae . T h e a r i l i n t h i s case is 
soft, a n d the e x t e r n a l tissue has para l l e l , h a i r - l i k e 
cells. S t i i p p y (2002) p u b l i s h e d a s tudy of the 
a n a t o m y of O p u n t i o i d seeds, i n c l u d i n g o u r 
species (under the name Maihueniopsis clava
rioides). 

Taxonomic and nomenclatural 
considerations 

A f t e r a l l th i s e x p l a n a t i o n , l e t m e give some shor t 
cons iderat ions about the p l a c e m e n t of th i s p l a n t 
i n h i s t o r i c a n d m o d e r n cactus systematics . 

T h e species was o r i g i n a l l y k n o w n as Opuntia 
clavarioides, so n a m e d b y Pfeiffer i n 1837. T h i s 
name was u n d i s p u t e d for n e a r l y a c e n t u r y , b u t 
t h e n K n u t h ( i n B a c k e b e r g & K n u t h , 1936 ) 
c h a n g e d i t t o Cylindropuntia clavarioides 
(Pfeiffer) K n u t h . T h i s p l a c e m e n t was in f luenced 
b y the a b n o r m a l f inger - l ike g rowths p r o d u c e d i n 
c u l t i v a t i o n . Some years later , i n 1942, Backeberg 
changed i t again, th i s t i m e to Austrocylindro-
puntia clavarioides. 

A n A r g e n t i n e a n bo tan is t , A l b e r t o Castellanos, 
redescr ibed the species u n d e r the name Opuntia 
ruiz-lealii i n 1943, a p p a r e n t l y n o t rea l i z ing t h a t 
h is species was i d e n t i c a l to the ear l ier -descr ibed 
O. clavarioides. Castellanos was sure ly mis l ed b y 
p u b l i s h e d d e s c r i p t i o n s a n d i l l u s t r a t i o n s of 
a b n o r m a l c u l t i v a t e d p l a n t s a n d also b y t h e 
m i s t a k e n n o t i o n t h a t the species came f r o m 
Chi l e . I n 1959 Backeberg, a l t h o u g h n o t i n g t h a t 
b o t h names corresponded to the same species, 
d r e w a t t e n t i o n t o t h e d i f f e rences b e t w e e n 

Figure 4. A flowering plant in habitat. 
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E u r o p e a n c u l t i v a t e d p l a n t s a n d Caste l lanos ' 
i l l u s t r a t i o n o f f i e l d p l a n t s b y m a k i n g t h e 
c o m b i n a t i o n Austrocylindropuntia clavarioides 
var. ruiz-lealii—without j u s t i f i c a t i o n i n m y 
o p i n i o n . 

Previously , i n 1953, Castellanos h a d defended 
t h e n e w n a m e he c r e a t e d f o r Opuntia 
clavarioides, a rgu ing t h a t Pfeiffer's d e s c r i p t i o n 
was based o n a b n o r m a l p lants (he m e n t i o n s an 
art i c l e of the n o m e n c l a t u r a l rules t h a t is n o w no 
longer i n the Code) . O n the o ther h a n d , Pfeiffer's 
d e s c r i p t i o n describes o n l y con i ca l stems, n o t the 
f inger-shaped forms t h a t Castellanos i m a g i n e d to 
have been descr ibed b y Pfeiffer. (Castel lanos 
e v i d e n t l y lacked the o r i g i n a l d e s c r i p t i o n , because 
he t h a n k s a colleague for i n f o r m a t i o n about i t . ) 

I n 1982 , K i e s l i n g cons idered t h i s species, 
together w i t h Opuntia subterranea Fries (also 
k n o w n as Tephrocactus subterraneus), to be 
suf f i c i ent ly d i s t i n c t f r o m a l l k n o w n genera to 
j u s t i f y a separate genus, w h i c h he p u b l i s h e d as 
Puna. I n 1997 Ferguson & Kies l ing p u b l i s h e d a n d 
added a n o t h e r species to th i s genus, P. bonnieae. 
T h e IOS Consensus ( H u n t & Taylor, 1990) placed 
Puna as one of the m a n y s y n o n y m s of Opuntia, 
us ing the w i d e r concept of th i s genus. Prepar ing 

his m o n u m e n t a l book The cactus family, w h i c h 
appeared i n 2000 , Ted A n d e r s o n ( i n 1999) made 
yet ano ther change: he r e c o m b i n e d the species as 
Maihueniopsis clavarioides, w i t h o u t a n y 
e x p l a n a t i o n , o n l y m e n t i o n i n g t h a t several n e w 
c o m b i n a t i o n s w e r e based o n u n p u b l i s h e d 
mo le cu lar studies of Rob Wallace (Wallace a n d 
D i c k p u b l i s h e d t h e i r w o r k later, i n 2002) . 

Recent ly m o r e p e o p l e — b o t h scientists a n d 
a m a t e u r s — h a v e b e c o m e i n t e r e s t e d i n t h e 
sub fami ly Opunt io ideae . Most of t h e m consider 
Opuntia i n the wide sense to be heterogeneous 
( a n o m n i b u s , o r p o l y p h y l e t i c , genus ) , a n d 
c o n s e q u e n t l y recognize o t h e r genera as w e l l 
(Maihueniopsis, Austrocylindropuntia, Cumulo-
puntia, Cylindropuntia, Grusonia, Tacinga, 
Consolea). The above -ment i oned paper of S t i ippy 
( 2002 ) , a n d the one o n m o l e c u l a r systematics of 
O p u n t i o i d e a e b y Wal lace a n d D i c k y ( 2 0 0 2 ) , 
suppor t mos t of these segregations. 

As to Puna, some people accept i t a n d others 
do n o t , as is usual i n such cases! I believe t h a t the 
very d i s t i n c t m o r p h o l o g i c a l features (scales b u t 
n o t areoles o n the receptacle , indeh i s cent f r u i t s , 
the s t r u c t u r e of the a r i l , the pec t inate spines, the 
h i g h l y a d a p t e d roo t s a n d n e c k ) , p lus s u c h 
e n v i r o n m e n t a l r e a c t i o n s as g e o p h y t i s m a n d 
deciduous or desiccated aer ia l stems, are enough 
to m a i n t a i n Puna as a separate genus. 

T h i s ar t i c l e was i n t e n d e d to describe some of 
the m a n y pecu l iar i t i es of th i s smal l a n d strangely 
w o n d e r f u l cactus, as w e l l as to e x p l a i n w h y I s t i l l 
u p h o l d the genus Puna for Puna clavarioides a n d 
the o ther two species, P. subterranea and P. 
bonnieae, w h i c h share severa l of t h e same 
pecu l iar i t i es . The la t t e r t w o have also h a d several 
name changes; P. bonnieae, for instance , has 
already been changed f r o m Puna to Opuntia to 
Maihueniopsis a n d to Tephrocactusl 

Cultivation 
The f o l l o w i n g op in ions are based o n the plant 's 
nat ive c l i m a t e , b u t each of us needs to cu l t ivate i t 
accord ing to our o w n g r o w i n g cond i t i ons : l i g h t , 
t e m p e r a t u r e ( m i n i m a l , average, a n d m a x i m a l ) , 
and , ve ry i m p o r t a n t — t h e t e m p e r a t u r e v a r i a t i o n 
between day a n d n i g h t d u r i n g b o t h s u m m e r a n d 
w i n t e r . Your o w n experience or the experiences of 
o t h e r g r o w e r s i n y o u r area m u s t also be 
considered. 

I bel ieve t h a t h igher la t i tudes ( c e n t r a l or 
n o r t h e r n USA or c e n t r a l Europe ) can be a bet ter 
e n v i r o n m e n t for th i s species, n o t o n l y because 
those areas have longer days i n s p r i n g a n d 
s u m m e r b u t because m o r e h o u r s of l i g h t 
compensate for the sun's lower i n t e n s i t y . Also , 
these areas have l o w e r a n d m o r e v a r i a b l e 
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Figure 5. A close-up of the flower. 



Figure 6. A fruiting plant at Paramillos de Uspallata. 

Figure 7. Puna clavarioides with two fruits. All photos by the author. 
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Figure 8. Opuntia davarioides, crested. 

t emperatures . O n the o ther h a n d , p lants g r o w i n g 
i n h o t places, as i n the s o u t h e r n USA (Ca l i f o rn ia , 
A r i z o n a , Texas) or the M e d i t e r r a n e a n countr i es , 
m a y have some d i f f i cu l t ies , basical ly due to the 
heat . I n fact the p lants are easy to keep al ive ; the 
d i f f i c u l t y lies i n foster ing a n a t u r a l a n d active 
g r o w t h i n order to produce the exquis i te f lowers. 

T r a d i t i o n a l l y , R davarioides was grafted o n 
Opuntia (O. ficus-indica), b u t the segments can 
easily be roo ted , p r o d u c i n g tubers i n a couple of 
years. By gra f t ing or b y us ing too r i c h a so i l , the 
f inger-shaped (or even crested) f orms resul t , b u t 
w i t h some care th i s can be avoided i n order to 
have a m o r e n a t u r a l appearance. L i g h t def i c iency 
also he lps t o p r o d u c e a b n o r m a l g r o w t h . 
Remember t h a t i n n a t u r e the o l d segments fa l l off 
a n d die , so y o u shou ld n o t w o r r y i f some parts of 
y o u r p l a n t also languish or die after a couple of 
years. 

Soi l : As for m a n y cac t i , the soi l m u s t be v e r y 
w e l l - d r a i n e d , w h i c h means i t shou ld i n c o r p o r a t e a 
good q u a n t i t y of pebbles, a l l o w i n g excess water to 
d r a i n o u t of the pot . For the rest of the so i l , use 
a n o r m a l cactus m i x t u r e w i t h a l ow n i t r o g e n 
content . 

Watering: Please r e m e m b e r t h a t w i n t e r is a 
res t ing t i m e for th i s p l a n t , a t i m e w h e n n o t m u c h 
water evaporates. I f y o u have several p lants , one 
can t r y sporadic w i n t e r w a t e r i n g , b u t i f y o u have 
a v e r y few, do n o t take the r i sk . Wet soi l i n w i n t e r 
can produce a p r o l i f e r a t i o n of fungi t h a t can r o t 
the tuber . I n any case, we are n o t sure i f water at 
th i s t i m e is rea l ly useful for the p lant . 

Light : Choose a place w i t h as m u c h l u m i n o s 
i t y as possible, b o t h i n i n t e n s i t y and i n d u r a t i o n . 

Sun r a d i a t i o n is v e r y h i g h i n habi tats at those 
elevations (up to 9000 f t ) , where the a i r is d r y and 
t h i n a l l the year r o u n d . You can h a r d l y prov ide 
too m u c h i n t e n s i t y of r a d i a t i o n i n c u l t i v a t i o n , b u t 
perhaps longer r a d i a t i o n can compensate . You 
cou ld move to a m o r e appropr ia te c l i m e , or—less 
expensive and m o r e considerate of y o u r n o n -
c h l o r o p h y l l o u s loved ones—add a r t i f i c i a l l i ght . 
A d d i t i o n a l l i g h t for some 2 - 4 hours each day can 
be v e r y useful for m a n y of y o u r p lants . One 
a d d i t i o n a l c o m m e n t : i n the f ie ld , the plants are 
n o t exposed to f u l l sun a l l day long; as t h e y grow 
o n slopes; p a r t of the m o r n i n g or a f ternoon has 
o n l y i n d i r e c t l i g h t . Also , the scattered shrubs 
produce shade, h e l p i n g to reduce the intense 
r a d i a t i o n . 

Temperature : We m e n t i o n e d t h a t the roots 
( m a i n l y the t u b e r ) stay coo l at t h e i r n a t u r a l 
d e p t h . T h e a i r a n d soi l -surface t em p era t u res are 
also coo l d u r i n g the year, except d u r i n g v e r y 
s u n n y h ou rs . There fore we have the d i f f i c u l t 
p r o b l e m of p r o v i d i n g m u c h s u n l i g h t b u t w i t h 
r e l a t i v e l y l o w t e m p e r a t u r e s . Use a layer of 5 -10 
c m ( 2 - 4 inches ) of sand o n y o u r benches and 
submerge the pots i n i t ; t h i s helps to c o n t r o l the 
soi l t e m p e r a t u r e . You can also add a l i t t l e water 
to the sand each day; w h i c h because of cap i l l a ry 
a c t i o n w i l l be absorbed b y the roots i n smal l 
q u a n t i t i e s , j u s t as w o u l d occur i n the f i e ld . 
E v a p o r a t i o n w i l l h e l p t o keep t h e p o t 
t e m p e r a t u r e some degrees l o w e r i n summer . 
Plants s i tua ted near the greenhouse ce i l ing have 
m o r e t e m p e r a t u r e v a r i a t i o n , b u t t h e roo ts 
become too h o t d u r i n g the day a n d the p lants do 
n o t f l o u r i s h . 
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