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Background 

The K r u t c h M e m o r i a l Garden is a 3000-square-
foot r e m n a n t of a m u c h larger desert garden 

t h a t once occupied the m a l l of the Univers i ty of 
A r i z o n a i n Tucson. The name honors Joseph Wood 
K r u t c h , a t ransplanted New Yorker w h o fel l i n love 
w i t h the Sonoran desert and became an e loquent 
spokesman for its preservat ion. Or ig ina l p lant ings 
f r o m 1930 inc lude three b o o j u m trees (Fouquieria 
columnaris) t h a t are n o w among the oldest and 
largest i n c u l t i v a t i o n . Plans to relocate the garden 
led to concerns t h a t the boo jums and m a t u r e cact i 
w o u l d n o t survive t ransplant ing . The result was a 
loosely organized effort to convince the Univers i ty 
a d m i n i s t r a t i o n to leave t h e garden i n place . 
W i s h i n g to c o n t r i b u t e , I u n d e r t o o k a census of boo
j u m trees o n publ i c display i n A r i z o n a gardens. 
This soon expanded i n t o an effort to l earn as m u c h 
as possible about boo jums i n c u l t i v a t i o n , especially 
factors t h a t m a y affect successful t ransplant ing . M y 
on ly qua l i f i ca t ion is a l i fe - long love of desert plants . 

Figure 1. Arizona's tallest boojum (35.79') at Boyce 
Thompson Arboretum, Superior, Arizona. Photo by 
William Thornton. 

Methodology 
I v i s i t e d n i n e b o t a n i c a l gardens a n d a b o o j u m 
tree n u r s e r y a n d spoke w i t h h o r t i c u l t u r a l i s t s at 
each f a c i l i t y (see A c k n o w l e d g m e n t s ) . A p h o t o 
graph i c r e c o r d was made of A r i z o n a trees a n d a 
s a m p l i n g of those i n C a l i f o r n i a . F i e l d w o r k was 
s u p p l e m e n t e d w i t h readings f r o m available l i t e r 
a ture . 

Findings 
A r i z o n a gardens d i sp lay ing b o o j u m trees inc lude : 

1. A r i z o n a S o n o r a Deser t M u s e u m , Tucson. 
Five trees, f r o m four to t e n feet i n he ight , are 
grouped i n a n a t u r a l Sonoran desert sett ing . 

2. B o y c e T h o m p s o n A r b o r e t u m , Super ior . 
Home to the state's tal lest b o o j u m (Fig. 1 : 35 .79 
feet, e s t imated age 195 years based o n anecdotal 
est imate of size at p l a n t i n g us ing H u m p h r e y a n d 
H u m p h r e y ' s [1980] age data) a n d a second v e r y 
o ld tree at 29.12 feet. B o t h were p l a n t e d i n 1927. 
Five smal ler trees c o m p l e m e n t these stately m o n -
archs i n a beaut i fu l n a t u r a l se t t ing at the foot of 
P i cke t t Post M o u n t a i n . 

3. Desert Botanical G a r d e n , Phoenix . N ine trees 
rang ing i n he ight f r o m less t h a n t w o to m o r e t h a n 
t w e n t y feet j o i n d r y l a n d p lants f r o m a r o u n d the 
w o r l d i n Arizona 's p r e m i e r desert garden. The o l d 
est p lants were co l lected i n Baja Ca l i f o rn ia b y 
George L i n d s a y i n l 9 3 9 . 

4. Krutch G a r d e n , U. of A . , Tucson. Three of 
n i n e b o o j u m s (Fig. 2) p l a n t e d b y Godfrey Sykes i n 
1930 (Ho ldr idge , 2002) r e m a i n i n place. T h e y 
inc lude the state's second tal lest at 33 feet a n d 
t w o o t h e r s m e a s u r i n g 27 .19 a n d 22 .73 feet 
respectively. A l l are l i s ted i n the A r i z o n a Register 
of Great Trees. 

5. Tucson Botanical Garden has three smal l trees 
i n a w o n d e r f u l i s land of t r a n q u i l i t y near one of 
Tucson's busiest intersect ions . 

6. M y focus was o n bo tan i ca l gardens, b u t I w o u l d 
be remiss i n n o t m e n t i o n i n g an except iona l boo
j u m (Fig. 3 ) o n the grounds of the G h o s t Ranch 
Lodge i n Tucson. A t 33 feet i t is t i e d for second 
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Figure 3. Double-trunked boojum at Ghost Ranch Lodge, 
Tuscon. Photo by William Thornton. 

Figure 2. The Krutch Garden in Tucson in February 1932. 
Photo by UA President Homer Schantz. 

tal lest i n A r i z o n a a n d is a candidate for the 
A r i z o n a Register of Great Trees. A double t r u n k 
makes i t u n i q u e a m o n g boo jums I have seen. 
A r t h u r Pack, w h o was i n s t r u m e n t a l i n f o u n d i n g 
the A r i z o n a Sonora Desert M u s e u m , probab ly 
p l a n t e d i t i n the 1940s. 

A n u m b e r of s o u t h e r n C a l i f o r n i a gardens also 
display boo jums i n c l u d i n g : 

1. T h e S a n D iego W i l d A n i m a l Park near 
Escondido features the largest b o o j u m display 
(Fig. 4) outs ide of Mex ico ; 220 trees u p to 25 feet 
t a l l are dispersed a m o n g cardons a n d o ther Baja 
plants i n a m a s t e r f u l r e p r o d u c t i o n of four acres of 
c e n t r a l Baja Ca l i f o rn ia desert. Due to its p r e - e m i 
nence as a zoological i n s t i t u t i o n we m a y over look 
the fact t h a t the San Diego Zoo a n d W i l d A n i m a l 
Park also c o n t a i n world-c lass bo tan i ca l gardens. 

2. T h e D e s e r t G a r d e n a t t h e H u n t i n g t o n 
Botanical G a r d e n s , San M a r i n o , has a smal ler b u t 
s t i l l spectacular Baja d isplay f ea tur ing about 30 
boo jums , i n c l u d i n g p lants co l lected b y H o w a r d 
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Figure 4. Boojums in the Baja California garden of Wild 
Animal Park, Escondido, California. Photo by William 
Thornton. 

Gates i n 1932. T h e Desert G a r d e n is w i d e l y 
a c c la imed as the world 's foremost . 

3. T h e Rancho Santa A n a Botanic Garden at 
G l a r e m o n t is t e m p o r a r y h o m e to "Boo j i e " . A t 23 
feet " B o o j i e " m a y n o t be the tal lest or mos t spec
tacu lar b o o j u m . I t c o u l d become the mos t famous 
w h e n the s t o ry of i ts 1800 m i l e j o u r n e y f r o m St. 
Lou is is t o l d i n a soon-to -be-publ ished ch i ldren ' s 
book . " B o o j i e " is scheduled to r e t u r n to i ts per 
m a n e n t h o m e at the M i s s o u r i Botanic G a r d e n 
w h e n a n e w greenhouse is c omple ted i n 2005. 

Transplanting 
A r i z o n a h o r t i c u l t u r a l i s t s r e p o r t l i t t l e success i n 
t r a n s p l a n t i n g large b o o j u m s . Bob P e r r i l l of 
Boo jums U n l i m i t e d notes t h a t t r a n s p l a n t success 
great ly decreases at heights over seven feet. I n 
th i s regard i t is s i m i l a r to the saguaro (Carnegiea 
gigantea), w h i c h has a c r i t i c a l h e i g h t - l i m i t of 
a p p r o x i m a t e l y f i f teen feet for successful t r a n s 
p l a n t i n g (Cec i ly G i l l , Tucson Botan i ca l Garden ) . 
M a r k D i m m i t t of the A r i z o n a Sonora Desert 
M u s e u m says: " I don ' t k n o w of a single b o o j u m 
larger t h a n t e n feet t h a t has surv ived t r a n s p l a n t 
i n g " . P lant accession records f r o m the Desert 
Bo tan i ca l G a r d e n suppor t the anecdotal evidence. 

Four of t h i r t y w i ld - co l l e c ted p lants f r o m 1981 
r e m a i n e d alive i n December 2 0 0 1 . 

The exper ience i n s o u t h e r n C a l i f o r n i a is m u c h 
d i f ferent . G a r y Lyons of the H u n t i n g t o n Desert 
Gardens reports great success, i n c l u d i n g re - roo t 
i n g pieces of a large tree t h a t b lew d o w n i n a w i n d 
s t o r m a n d r e - r o o t i n g the upper ha l f of a n 18-foot 
tree t h a t began to r o t after t r a n s p l a n t i n g . T h a t 
p l a n t s t i l l thr ives after 35 years. C a r y Sharp of the 
San Diego W i l d A n i m a l Park notes a h i g h rate of 
success i n t r a n s p l a n t i n g boo jums i n t o t h e i r Baja 
garden. T h e c o m m o n pract i ce of m a r k i n g the 
n o r t h sides of the trees assures proper o r i e n t a t i o n 
i n t r a n s p l a n t i n g . T h e a f o r e m e n t i o n e d "Boo j i e " 
q u i c k l y establ ished i tse l f w i t h no special t r e a t 
m e n t o ther t h a n an a p p l i c a t i o n of fungic ide to the 
roots . I t was r o l l e d off the t r u c k a n d p r o p p e d 
u p r i g h t i n the l o c a t i o n where i t n o w thr ives . 

Habitat 
I t appears we can rule out soil w h e n at tempt ing to 
explain the difference i n success rates between 
Cali fornia and Arizona. I n The Boojum and its Home 
Dr. Robert R. H u m p h r e y notes t h a t the b o o j u m 
reaches i ts m a x i m u m g r o w t h rate i n g r a n i t i c soils 
b u t is n o t r e s t r i c t e d b y soi l type . C l i m a t e seems 
t h e m o r e l i k e l y e x p l a n a t i o n . T h e b o o j u m ' s 
r es t r i c t ed range indicates r a t h e r exac t ing r e q u i r e 
ments . A b i - m o d a l ( i .e . , w i n t e r a n d s u m m e r ) 
r a i n y season is c r i t i c a l . B o o j u m seeds germinate 
i n late w i n t e r a n d ear ly spr ing b u t need s u m m e r 
r a i n to survive . Indeed , lack of s u m m e r r a i n 
seems to define the n o r t h e r n l i m i t of the boojum's 
range i n Baja Ca l i f o rn ia . Based o n rates of g r o w t h , 
H u m p h r e y descr ibes b o o j u m h a b i t a t o n t h e 
Sonoran coast as " m a r g i n a l " c o m p a r e d to m o r e 
favorable c ond i t i ons i n the Baja c e n t r a l desert 
( H u m p h r e y , 1974) . T h e f o l l ow ing tables compare 
the Tucson c l i m a t e w i t h weather stat ions i n the 
Baja c e n t r a l desert , t h e S o n o r a n coast, a n d 
Pasadena, Ca l i f o rn ia . 

Data for Tucson a n d Pasadena are f r o m the 
N O A A website 2 0 0 1 . Data for Mex i co are averages 
f r o m six weather stat ions w i t h i n the boojum's 
range i n Baja Ca l i f o rn ia and three stat ions closest 
to t h e b o o j u m range o n t h e Sonora coast 
( H u m p h r e y , 1974) . Guaymas data is f r o m Jaeger. 
(Jaeger, 1957) . (Table 1.) 

F r o m these data i t w o u l d appear t h a t Tucson 
temperatures resemble m a r g i n a l b o o j u m hab i ta t 
o n the Sonoran coast, w h i l e Pasadena resembles 
the m o r e favorable c ond i t i ons of i n t e r i o r Baja 
Ca l i f o rn ia . Averages, of course, do n o t t e l l the 
who le story. Da i l y extremes are be t ter ind i cators 
of the stress encountered b y a p l a n t t r y i n g to re 
establ ish i tsel f after t r a n s p l a n t i n g . U n f o r t u n a t e l y , 
c omparat ive data are n o t available for the Sonora 
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Table 1. Selected climate data 

Tucson Sonora Guaymas, Pasadena, Baja Central 
coast Son. CA Desert 

Hottest month mean 86 F 85 F 87 F 73 F 79 F 

Coldest month mean 51 F 54 F 64 F 53 F 57 F 

Annual precipitation 11.3 in. 4.36 in. 9.96 in. 20.3 in. 4.44 in. 

Table 2. Selected climate data 

Tucson Pasadena Guaymas 

Hottest month average daily high 100 F 87 F 95 F 

Coldest month average daily low 37 F 41 F 56 F 

Average annual variance 63 F 46 F 39 F 

a n d Baja stat ions . We can , however, compare 
Tucson w i t h Pasadena a n d Guaymas . (Table 2.) 

We can see t h a t Tucson experiences greater 
extremes of s u m m e r heat a n d w i n t e r co ld t h a n 
coastal Sonora or Pasadena. Temperatures t o l e r 
ated b y an establ ished b o o j u m c o u l d be fatal to a 
p l a n t suf fer ing t r a n s p l a n t shock. 

O u r l ow h u m i d i t y m a y be even m o r e c r i t i c a l . 
H u m p h r e y a n d M a r x (Desert Plants, A u t u m n 
1980) note t h a t h i g h re lat ive h u m i d i t y is a deter 
m i n i n g factor i n d i s t r i b u t i o n of the b o o j u m i n 
Sonora. Boo jums were establ ished i n areas w i t h 
m e a n re lat ive h u m i d i t i e s of 40 .44% a n d 41.89% 
b u t were absent where readings were 36.69% a n d 
35.17%. Tucson's m e a n h u m i d i t y of 38.5% is less 
t h a n 2% be low the m i n i m u m measured where 
boo jums occur. Cou ld th i s seemingly smal l d i f fer 
ence be s ign i f i cant? A g a i n we need to l o o k 
b e y o n d averages to the extremes t h a t stress 
p lants . I n the dr ies t m o n t h s ( A p r i l , May, June ) 
Tucson's highest average h u m i d i t y is o n l y 42% 
w i t h average lows of 13% a n d a q u a r t e r l y m e a n of 
25.7%. Th i s m a y be too d r y to favor es tab l i shment 
of t r a n s p l a n t e d boo jums . Data f r o m H u m p h r e y 
a n d M a r x do n o t inc lude da i l y extremes , b u t i t is 
d o u b t f u l t h a t coastal Sonora experiences the p r o 
longed periods of ve ry l o w h u m i d i t y c o m m o n i n 
Tucson. 

I m e n t i o n p r e c i p i t a t i o n o n l y i n pass ing . 
H u m p h r e y a n d M a r x d i s count i t as a d e t e r m i n i n g 
factor i n the n a t u r a l d i s t r i b u t i o n of boo jums p r o 
v i d e d an occasional s u m m e r is we t enough to 
a l l ow a successful c rop of b o o j u m seedlings. 
P r e c i p i t a t i o n is less i m p o r t a n t i n a garden se t t ing 
where prepared soi l can assure proper drainage 
a n d water can be appl ied as needed. 

Discussion 
M a t u r e b o o j u m trees are e x t r e m e l y valuable . G a r y 
Lyons notes t h a t ten- foot trees are occasional ly 
offered for sale i n s o u t h e r n Ca l i f o rn ia at prices 

rang ing f r o m t e n to f i f teen t h o u s a n d dol lars . A 
b o o j u m was repor ted ly s to len f r o m the Desert 
Botan i ca l Garden . The h i s t o r y of the K r u t c h 
G a r d e n trees ( i . e . , a s soc ia t i on w i t h G o d f r e y 
Sykes, w h o gave the b o o j u m i ts popu lar name) 
increases t h e i r value to an e s t i m a t e d t h i r t y to f i f t y 
t h o u s a n d dol lars each. Boo jums are n o w p r o t e c t 
ed b y C I T E S ( the C o n v e n t i o n o n I n t e r n a t i o n a l 
Trade i n Endangered Species) a n d m a y no longer 
be i m p o r t e d f r o m Mexico . T h e K r u t c h Garden 
boo jums are sure ly a m o n g the mos t valuable 
p lants o n the U A campus . I f u n d i s t u r b e d and left 
i n place t h e y c o u l d l ive several centur ies a n d 
reach heights equal to the tal lest bu i ld ings o n 
campus ( L i b b y Davison , U A A r b o r e t u m ) . I f t h e y 
were k i l l e d b y t r a n s p l a n t i n g or excessive d i s t u r 
bance , n u r s e r y - g r o w n r e p l a c e m e n t s w o u l d 
requ i re decades of g r o w t h to beg in to resemble 
these magni f i c ent specimens. 

Conclusion 
T h e Ca l i f o rn ia exper ience shows t h a t , g iven the 
proper c ond i t i ons , large b o o j u m trees can be suc
cessfully t ransp lanted . For whatever reason, these 
c o n d i t i o n s do n o t seem to ex ist i n A r i z o n a . 
C l i m a t e offers the mos t l i k e l y e x p l a n a t i o n . 

T h e o u t p o u r i n g of c o m m u n i t y suppor t for 
K r u t c h Garden was t r u l y g r a t i f y i n g . I n response, 
U A pres ident Dr. Peter L i k i n s has pledged to leave 
the boo jums i n place; however , as of th i s w r i t i n g , 
the status of o ther p lants r e m a i n s unreso lved . 

Acknowledgments 
Special t h a n k s : To m y dear wi fe Susan w h o 
p a t i e n t l y overcame m y m i n i m a l c o m p u t e r ski l l s . 
Also to : the late Professor E m e r i t u s Robert R. 
H u m p h r e y , w h o w r o t e the b o o k o n boo jums ; M a r k 
D i m m i t t , A r i z o n a Sonora Desert M u s e u m ; D a n 
B a c h , Bach's Cac tus N u r s e r y ; Bob P e r r i l l , 
Boo jums U n l i m i t e d ; K i m Stone, Boyce T h o m p s o n 
A r b o r e t u m ; R a u l P u e n t e , Deser t B o t a n i c a l 

10 Cactus and Succulent Journal (U.S.), Vol. 75 (2003), No. 1 



G a r d e n ; Brad Spencer, Ghost Ranch Lodge; G a r y 
Lyons , H u n t i n g t o n Desert Gardens; J i m O 'Leary 
( h i s t o r i c photos ) ; Gary Sharp, San Diego Zoo a n d 
W i l d A n i m a l Park ; J o h n Do lan a n d Susan Jet t , 
Rancho Santa A n a Botanic G a r d e n ; Cec i ly G i l l , 
Tucson Botan i ca l Garden , L i b b y Davison, U A 
A r b o r e t u m , a n d G u y McPherson , U A School of 
Renewable Resources. 

References 
H O L D R I D G E , R A N D A L L . 2 0 0 2 . A Request t o t h e U n i v e r s i t y 

of A r i z o n a H i s t o r i c P r e s e r v a t i o n C o o r d i n a t o r . . . 
J a n u a r y 2 0 0 2 . 

H U M P H R E Y , R O B E R T R. 1974 . T h e B o o j u m a n d I ts H o m e . 

U n i v e r s i t y o f A r i z o n a Press. 
. 1978 . A t a l l e r - t h e t a l l e s t ? - c i r i o . Cact . Succ. J . 

(US) 50 : 73 . 

HUMPHREY, R O B E R T R. & A L A N B. 1990 . I d r i a c o l u m n a r i s : 

Age as D e t e r m i n e d b y G r o w t h Rate. Desert Plants 
10 ( 2 ) . 

H U M P H R E Y , R O B E R T R., & D A V I D B. M A R X . 1 9 8 0 . 

D i s t r i b u t i o n of t h e B o o j u m Tree (Idria columnaris) 
o n t h e Coast of Sonora M e x i c o as I n f l u e n c e d b y 
C l i m a t e . Desert Plants 2 (3 ) . 

J A E G E R , E D M U N D C. 1957 . T h e N o r t h A m e r i c a n Deserts . 
S t a n f o r d U n i v e r s i t y Press. • 

William Thornton 
2955 E. Chula Vista Drive 
Tucson AZ 85716 
cactusworld@worldnet.att.net 

B o o k R e v i e w 

by Myron Kimnach 

Pitahaya (Hylocereus species), a promising new fruit crop for southern California, by Paul H. Thomson. 2nd 
edition, August 2002; Bonsall Publications, Bonsall, California; soft-bound, 46 pp, 57 color photos. Available from 
Leo Manuel (leom@rarefruit.com), P.O. Box 723083, San Diego, CA 92172-3083; $20 postpaid within the US, $25 
postpaid by air to foreign countries. 

Recently there has been m u c h w r i t t e n and said 
about "dragon f r u i t " , globular br ight - red cactus 

fruits the size of a large avocado, spineless b u t w i t h 
p r o m i n e n t scales. It's now a t r e n d y f r u i t sometimes 
available i n season at upscale restaurants and mar 
kets. Near ly al l are f r o m clones of Hylocereus unda-
tus, usual ly w i t h w h i t e flesh, though some w i t h red 
flesh are said to be sweeter and tastier. I n any case, 
dragon fruits are no t strong on f lavor—it 's the i r 
exotic appearance and novelty that i n i t i a l l y attract . 
O n l y a few clones have received cu l t ivar names, so 
i t is d i f f i cu l t to refer to any part i cu lar type. 

A c c o r d i n g to an i n f o r m a t i v e ar t i c l e b y D a v i d 
Karp i n the Los Angeles Times, there are several 
t h r i v i n g s o u t h e r n Ca l i f o rn ia dragon - f ru i t farms i n 
s u c h places as F a l l b r o o k , R a i n b o w a n d t h e 
Borrego Desert area. The p lants are g r o w n o n t r e l 
lises, a n d the f lowers m u s t be h a n d - p o l l i n a t e d to 
o b t a i n f r u i t s . Israel sends t h e m to Europe , a n d 
Nicaragua exports f rozen f r u i t - p u l p for use i n 
d r i n k s (a "Dragon M a r t i n i " is n o w avai lable) . One 
can access m o r e data o n the I n t e r n e t ( h t t p : / / 
groups. yahoo . com/group /Pi tay a F r u i t / ) . 

T h e y e l l o w p i t a h a y a (Mediocactus o r 
Selenicereus megalanthus) is ra ther di f ferent , hav
ing a ye l low exter ior covered w i t h easily removed 
spines. The flesh is sweeter and more f lavorful . I t is 
nat ive to Peru and Co lombia and is wide ly cu l t i va t 
ed i n the lat ter c o u n t r y for export . Unfor tunate ly i t 
is too frost -tender to be g r o w n wide ly i n Cal i fornia . 

Paul T h o m s o n has been active for m a n y years i n 
t rop i ca l f r u i t development , the k i w i f r u i t being one 
of his earl ier interests . One of his aims is to encour
age the c u l t i v a t i o n of dragon frui ts i n southern 
Cal i fornia so far as cl imates p e r m i t . The new edi 
t i o n of his book seems to be the on ly one available 
on the subject. ( I t probably w o u l d have been better 
i f the name, dragon f r u i t , had appeared i n the 
t i t l e — i t seems a name t h a t w i l l st ick, whi l e p i t a 
haya is harder to remember and applies also to the 
frui ts of o ther cactus genera.) The author gives use
f u l detai ls about propagat i on , c o l d - p r o t e c t i o n , 
shading and f e r t i l i za t i on . 

The book is we l l supplied w i t h color photos 
showing var ia t i on i n stems, flowers and fruits . 
Ident i f i cat ion to species is di f f i cult , though appar
ent ly most of the plants are variants of H. undatus, 
w h i c h has characterist ic undulate stem-lobing and 
short spines at the b o t t o m of each undu la t i on . 
Several p lants p i c t u r e d be long to the H. 
purpusii/costaricensis/guatemalensis/ocamponis 
complex (probably all best considered variants of 
one species). The pericarpel and floral tube of the 
flowers are helpful i n ident i f i cat ion , but few of the 
photos show these characters. Whether some of the 
plants are hybr ids between species is no t k n o w n . 
It's to be hoped that a future ed i t i on w i l l b r i n g bet
ter ident i f i cat ion and more cu l t ivar names. 
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