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Rhapis excelsa is one of the oldest

ornamental palms in the world. Native to

the temperate regions of China, dwarf
varieties have been popular container

plants in Japan for over three centuries.
Forms of Rhapis excelsa were introduced

into America during the IB50's. Our Vic-
torian ancestors often used these plants as

indoor parlor palms and courtyard accents.

Many old Victorian homes in the South
still display beautiful clumps of Rha.pis,

over I00 years old. In 1939, Fairchi ld
Tropical Gardens in Miami planted twelve

single canes of Rhapis excelsa six feet

apart. Today these palms stand in a l0'-
12'tall "hedge" which is more than eight
feet wide and eighty feet long. These palms

of Fairchild and the Victorian homes are
large "standard" Rhapis excelsdt the

dwarf varieties of Rhapis excelsa were
not collected by Americans until the
I 960's-a surprise'sinee we are .usually
quick to discover, import, and cultivate
highly prized plants of othert countries.

Perhaps dwarf Rhapis excelsa could be

called "the secret of the Orient"l
I discovered this secret, by chance, in

I976. At that time, few Americans distin-
guished one species or type of Rhapis
palm from another. Fortunately, I chose

dwarf Rhapis excelsa for commercial
Droduction and later found it the most

adaptable type of Rhapis for interior use.
However, back then, it was just another
Rhapis palm.

Rhapis Gardens began with the purpose

of finding and producing plants which were

MCKAMEY: RHAPIS

The "Ameri canizatron" of Dwarf Rhapis
Excelsa: How I Cot Involved In An

International Secret

LyNN McKanEv
Rhapis Gardens, P.O. Box 76, Gregory, TX 78359

not "typical tropicals." A well-known

South Texas nurseryman, J. B. Wright,

suggested that we consider growing

Rhapis palms. Mr. Wright had admired

these palms for many years, but had never

found a reliable supplier. As we began to

search for a source of plants and infor-
mation, we found that Rhapis palms were

available on a limited basis and production
information was non-existent. My hus-

band, a graduate of Cornell University,
suggested that I contact the Bailey Hor-
toriufn. I received a reply from Dr. Harold

E. Moore, Jr.,  an outstanding palm

authority and editor of PRINCIPES. Dr.

Moore reoorted that little was known about

the cultu;e of these Far Eastern palms,

but recommended several PRINCIPES
articles which had information about the
few known species of Rhapis. He offered

encouragement and requested that I

someday share my experiences and

knowledge with The Palm Society.
In the past six years, I have reached

many conclusions on the growth and cul-

ture of the dwarf forms of Rhapis excelsdi
however, I have "Americanized" the
growing methods of these palms. The tra-

dit ional Japanese culture of Rhapis

excelsa is very involved and complex, and

not easily adaptable to the American life-

style. The methods used by Rhapis Gar-

dens are successful and simple but
required many years of experimenting. As

promised to Dr. Moore, I will gladly share

my current knowledge with the members

of The Palm Society.



l .  Rhapis excelsa, Daruma in 7" pot.

Our first challenge was to locate a
source for Rhapis palms. Only a few
nurseries in California and Florida had
palms avai lable in quanti ty. Sample
Rhapis were totally different in size, Ieaf
shape, and overall appearance-some
were seedlings, while others were new
divisions. A Californian broker supplied
several Rhapis excelsa from Japan which
were uniform, named varieties. According
to the broker, Cali lornia nurseries rou-
t inely imported bare-root R hapis" potted.
and sold them. He warned thai 6nly small
pa lms cou ld  be  purchased s ince  the
U.S.D.A. would not admit foreign plants
over three years old or l8// tall.

Several factors needed to be analyzed
before a decision could be made. The forms
of Rhapis from Japan were far superior
to the domestic samples, but Texas seemed
a long distance from the Orient for fre-
quent orders. In addition, imported palms
often carried hibernatine scale and suf-
fered from "jet lag"l  I  projected that Jap-
anese prices, plus air freight, plus costs of
acclimatizing the palms would result in
extremely high prices at the market level.

[VoL. 27

2. Rhapis excelsa, Tenzan in 7" pot.

However, plants of dwarf Rhapis excelsct
produce several offshoots per year, which
can be grown and sold. The solution to
costs and problems of continuous import>
was simply to purchase growing stock and
propagate  Rhctp is  exce ls ( r  in  Texas .
American descendants of Japanese Rho,pis
could then be domesticallv oroduced at
low cost and grown to large sizes. The
1977 dollar was strong, Japanese prices
were reasonable, and air freight was tol-
erable. (Times have since changed! Jap-
anese prices have doubled and air freight
has tripled; as for the dollar . . . .).

Four varieties were originally selected
for propagating stock: Tenzan, Koban,
Daruma, and Kodaruma. Two thousand
palms were imported during the first year.
The importing was easy; the hard part was
just beginning. The Japanese were happy
to sell the palms, but provided only vague
hints concerning culture. Instruct ions
included using three sizes of granite for
soiI, 50% shade, and Japanese Bush War-
bler droppings as fertilizer. Our nursery is
1,500 miles from the Rocky Mountains
(the closest granite source); 50% shade in

P R I N C I P E S
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3. Rhapis excelsn, Koban in B" pot and Zuikon'
ishiki in 5" pot.

Japan equalled ??7o shade in South Texas;

and alas, we didn't import any birds. We

considered our native seagull as a possible

source for droppings, but our employees
just wanted to collect seashellsl Thus began

the years of trial and error.

Experimenting is an integral Part of

many commercial operations. Most ordi-

nary plants have numerous guidelines

which are established and provtn (and

often available from a local extension ser-

vice). Further testing is usually a means

of "fine-tuning" predetermined growing

methods. In our case, we faced an almost

impossible situation with few guidelines and

five variables present-type of soil, type

of fertilizer, rate of fertilizer application,

amount of shade, and possible insects'

Another drawback was the slow growth

rate of Rhapis-frrst test results were

over a year away.
We initially set up twelve experiments

using bone meal, cottonseed meal, fish

emulsion, and several different commer-

4. Rhapis excelsa, Kodaruma in 7" pot.

cial fertilizers and soil mixes. Plants were

shaded to 557o and sprayed with general

insecticides. During the first year, imported

scalt! inundated th"e palms, most feriilizers

burned (application rates were too high

and we could not control the levels of

organic fertilizers), the sun toasted the

Ieaves, and our "1,000 ppm of salt" ci ty

water silently encrusted our soils. Surpris-

ingly, few palms died-proof of the

endurance of Rhapis excelsa (although I

refuse to describe the appearance of the

survivors).
The following year, we shaded to 737o,

installed a water deionizer, used several

soil mixes, limited our choices of fertilizer

to the commercial chemical types, sub-

mitted soil samples monthly for lab anal-

ysis, and used a systemic for pest con-

trol. That year ended with better results-

shade was adequate, scale was almost

eliminated, a peat-based mix proved suc-

cessful, and the best fertilizer was 20-20-

20 at low rates. Today. our experiments

continue and provide new methods for

growing Rhapis paIms.
Propagation of our dwarl Rhctpis
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5. Rhapis ext:elsa, Gyokuho, ?'/ pot.

excelsa is by division. Clones provide a
true plant variety and a constant supply
of stock. Each mature palm produces an
average of two offshoots per year. "Pups"

remain attached to the parent plant until
a root system develops that will fill a 4"

[\rol. 27

or 4Yz" pot. - \n olfsh,* ' l  thi .  size usually
takes two years to rea' h d .alable 5" pot
size, and six to seren \r,ar: to qual i fy as
a 10" pot size. Sonre o[ our imported
stock, purchased at three r-t  ars of age,
are now 10 year old specirnen.. oter 42//
tal l  with 12 15 canes.

We totally acclimatize drrarf fr/rapls
excelsa.to low light conditions. Our green-
houses are now shaded to 9092 in the
summer and 80% in winter. Palms to be
sold are held under 95%, shade for three
to six months. As a result. our Dalms can
easi ly adapt to low l ight condit ions of 200
f .c. (98% shade) and still maintain growth.

The var iegated  fo rms o f  Rhap is
excelsa require different culture than the
green varieties. The Zuikonishiki is a white
and green striped palm which prefers very
low light and reduced fertilizer rates.
Another variegated, the Chiyodazuru, has
chartreuse leaves with delicate white
stripes. The variegation disappeared within
several months after importing this vari-
ety. Correspondence with the Japanese
re3ulted in the advice "more cool. less

P R I N C I P E S
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6. Rhapis cxcelsa, Zuikonishiki, 5, 10, and ? years old
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Table 1. Contparisons of 10 year old uarieties in U.S. contftiercial production-10"
pot size, grown under an cluerage 1,000 foot cdndles; height rneasuredfrorn soil line
to top of leaoes; auerage leaf split indicates leaf on pup uersus leaf on tallest cane;

light recommended is a trl,inimum-m'&ximurn range for e&ch uariety.

r03

Name

Average Growth Average

Lv.  Sp l i t  Hab i t  He igh t

Fert.

Rate

Light
F .C .

# o r

Canes Comments

Daruma

Tenzan

Koban

Kodaruma

Cyokuho

Daikokuten

Zuikonishiki

Chiyodazuru*

Kotobuki

4- t l

2 5

2 6
3 6

4  l l
3 -6

3-6

2 5

t / 2

r /2
t / 2

tall

tall

36'� r /2  150 4 .000 12 leaf resembles

the standard

R. excelsa

long, oval,

drooping leaves

large oval leaves

small twisted

leaves

small oval leaves

large thick leaves

green stripes on

white leaves

light stripes on

green leaves

white stripes on

green, leaves

resemble Tenzan

medium 32"

short 24"

short 24"

tall 36"

short 20"

short 22"

I50 4,000 8

I50  4 ,000 l0
I50  4 ,000 20

t /2  150 4 ,000 10
t / 2  1 5 0  4 , 0 0 0  1 2
t /4  100-800 10

r /2  100-800 12

r /2  100 2 ,000 834 'tall

* Chiyodazuru-bright l ight wil l result in loss of variegation. Grow in lorv l ight with the higher recommended

ferti l izer level to maintain the striped appearance.

shine." Three years later, after many
experiments, we discovered that the Chi-
yodazuru produces beautiful stripes if
grown under very low light and fed high
rates of fertilizer.

Our last shipment of Rhapis excelsd
was received in 1979. The order consisted
of 200 Kobans and 50 Kodaruma. We
found many palms which seem to be "dif-

ferent." The Koban has large, oval leaves
and upright growth; the Kodaruma has
more segments per leaf and a very short
compact growth. The odd ones seemed to
be a combination of both varieties-small
oval leaves on short canes. The mystery
palm was nick-named "Bush baby" until
we verified the type to be Gyokuho. This
variety is a pleasant surprise and seems
to be a favorite.

We propagate five green and three var-
iegated varieties of dwarf Rhapis excelsa.
Some people often think that the dwarf
forms of Rhapis excelsa will eventually

all look alike, regardless of variety. How-
ever, many of our original palms are l0
l5 years old and remain true to variety.
Of  our  to ta l  s tock ,  very  few are
"unknowns" and we hope these may be
new "sports." Only time and more exper-
iments will tell!

A last word is needed on the genus
Rhapis. America is finally becoming aware
of "Rhapis palms," but confusion about
the different species is still prevalent. Two
main species are Rhapis excelscL and
Rhapis humilis. Several other Rhapis are
natiye to the Far East, but have not yet
been classified or named and are presently
listed under the general category of
Rhapis sp. An unclassified Thailand
Rhapis is becoming common because it
is easily grown from seed. This palm is
often incorrectly listed as R. humilis. The
Thailand palms have thin canes, frail
leaves, and segments per leaf which vary.
Rhapis "Thailand" should not be mis-



104

taken for Rhapis excelsa or Rhctpis
humilis. It is to be hoped that greater
interest in the genus Rha,pis palms will
result in more knowledge of the species.

I am presently involved in researching
any and all known types of Rhctpis in
America. So far, Rhapis humilis is only
prevalent in California. This species is
scarce and expensive, and will seldom tol-
erate the hot summers of the Gulf Coast
or indoor culture. Rhapis "Thailand" is
easily grown in Florida, but has limited
success in interior culture and in Texas
landscapes (our drastic 40 degree tem-
perature fluctuations seem to be detrimen-
tal). Rhapis excelsa is the only species
which is reportedly adaptable to all inte-
riors and temperate regions of the United
States.

Varieties of Dwarf
Rhapis excelsa

The Japanese have collected, culti-
vated, and classified over 100 varieties of

[Vor. 27

dwarf Rhapls e.tcelso. In America, the
more popular and arailable types are green
Daruma, Koban, Tenzan. Gyokuho, and
Kodaruma, and variegated Zuikonishiki,
Chiyodazuru, and Kotobuki. Each variety
has an individual leaf shape and growth
habit. Some are short and compact; others
are tall and slender. Table I compares the
varieties.

Commercial production provides per-
fect conditions for maximum growth rates
of 3"-6" per year (depending on variety).
Interior light levels usually result in slower
growth rates of I"-3" per year.
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AVAILABLE AT THIS TIME. Seedlings of Gronophyllum ramsayii, Phoenix rupicola,
Irleodypsis decaryi, Latania lod.digesii, Bismarcltia nobilis, Coccothrinax crinata, and.
many others. 

'Write 
for price list. RICHARD RUDY, P.O. Box 252, Winter Beach, FL.

3297r.

PALMS FROM HAWAII. Many rare and unusual palms listed in our catalogue supple-
ment. Please send 500 for posfage and handling. HANA GARDENLAND, P.O. Box 248
PS, Hana, Maui, Hawaii 96713.

DWARF RHAPIS EXCELSA. Seven green and variegated varieties available, 12' 36'
heights, 5'-I0'pot sizes, 3-15 years old. Over 10,000 specimens continuouslyproduced
in America. See pp. 99-104 this issue. RHAPIS GARDENS, P.O. Box 287, Cregory,
TX.  78359.  (5r2)  643-206r.

WANTED. Palm seeds from Brazil, Colombia, and Australia. Also large quantities of seed
of Charnaerops humilis, Rhapis excelsa, Polyandrococos caudescens, and Rauenea.
RICHARD RUDY, P.O. Box 252, Winter Beach, FL.3297I.

PRIVATE COLLECTING EXPEDITION. Leaving late August for Malaysia, Thailand,
and Indonesia. Available for plant and seed acquisition; send list by August 25th. JIM
McCULLY, Box 311,  Mt .  View, Hl .9677I .  808-968-6934.
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The date palm, Phoenix d,actylifera L.,

is one of the economically most important

species of the Arecaceae (Palmae). Date

palms provide a staple food crop for sev-

eral North African and Middle East coun-

tries (Fig. 1). Records reveal that the date

palm has the distinction of being one of
the oldest cultivated tree crops beginning

at least as early as 4,000 B.C. (Zohary

and Spiegel-Roy I975).

Extent of the U.S. Date
Industry

The date industry in California is

restricted to the hot arid, inland desert
regions of Riverside and Imperipl coun-

ties. About 99% of the dates produced in
the United States are grown in the Coach-

ella valley of Riverside county. The total

date acreage of Riverside county has
remained relatively constant since the
I950's and today consists of 3,868 acres
(Anon.. l978, Mitchel l  1973). AIso, some
insignificant date acreage is located in
adjacent Imperial and San Bernardino
counties and the Phoenix and Yuma
regions in Arizona. Dates are a specialty

crop in California and in 1978 yielded
24,317 tons of fruit  worth $19,130,000
from 3,542 bearing acres (Anon. 1978).

TISSERAT: CULTURE DATE

Tissue Culture of Date Palms-A New
Method to Propagate an Ancient
t1 Id A Short DiscussionLrop-ar
of the California Date"Industry

J

BnsNr TlssnRar

Research Geneticist, I ' .5. DeStartment ofAgri.culntre, AgricuLture Research Serxice,

Fruit and Vegetable Chemistry Laboratory, Pasadena, CA 91106

Cultural Innovations in the
U.S. Date Industry
Since the 1960's

The California date industry began
around the turn of the 20th century
through the introduction and multiplica-
tion of proven date palm clones which were
obtained from North Africa and the Mid-
dle East. Excellent reviews of date palm
industry's establishment and history are
avai lable (Nixon l97l).  Prior to 1964,
the date industry was highly labor-inten-
sive, such as that of other date producing
countries in the world. An integration of
mechanical and hand operations has
occurred in the U.S. industry based on
economic necessity (Wright 1975). The
termination of the Mexican National Pro-
gram in 1964, and with it cheap agricul-
tural labor, has resulted in the introduc-
tion of successful new mechanical methods
to pollinate, dust, and harvest dates. These
techniques were developed by USDA and
Uriversity of California agricultural engi-
neers (Perkins and Brown 1964).
Mechanical harvesting has been success-
ful because the cultivar "Deglet Noor"
comprising 85% of the date trees in the
Coachella Valley is amenable to this
method. Deglet Noor is a naturally semi-
dried date and can be allowed to ripen on



l .  Date palm (variety "Deglet 
Noor") commercial

garden located in Indio, California, with ripe fruit

bunches. Approximately 300 pounds of fruit can be

harvested from each of these 30 vear-old trees.

the bunch. The whole bunch may be

removed, el iminating individual hand

picking. Picked whole fruit bunches may

be harvested and processed in a uniform

manner (Huxsoll and Reznik 1969). Nat-

urally soft dates such as the Medjools and

Barhees are not amenable to mechanical

harvesting and must be hand picked and

processed. Successful mechanical pollina-

tion of trees using a ground applicator has

been achieved (Perkins and Burkner

1973). These applicators can also be
employed in dusting operations. However,
some growers prefer both hand pollination
and harvesting. Mechanical pollination,

probably accounts for only 20-25% of

the crop fruit set. Other attempts to devise

methods to mechanize further cultural

practices such as pruning, bagging and

fruit bunch tie-down have not been adopted
because they are economically not feasi-

lVoL. 27

ble. The date industry has drastically
reduced the labor force necessary to per-
form its cultural practices to only 20
25% of its former level since the intro-
duction of these techniques (Wright I975).
Any substantial increase in soft date
acreage is  no t  p robab le  because o f
increased labor demands that would result
in their maintenance. New improved cul-
tivars must compare favorably with Deglet
Noor in order to be planted and no fore-
seeable replacement is apparent (Carpen-

te r  1979) .

Methods of Date Palm
Propagation

The key to the success and viability of
the California date palm industry has been
the large uniform quality fruit production,
usually 12,000 to 14,000 pounds of fruit
are produced per acre. A single Deglet
Noor tree may yield 200 to 300 pounds
of fruit a year. Such uniform yields have
only been possible because of the foresight
of the original date growers to procure
and propagate desirable clonal varieties by
offshoots (Nixon t97I). Offshoots are lat-
eral buds located at the base of the trunk
above the point of leaf attachment. These
buds grow out producing a tree which is
an exact copy of the parent. Only a lim-
ited number of offshoots are produced by
vegetative buds during the juvenile life
cycle of the palm, the first five to seven
years of growth. Thereafter, bud devel-
opment is usually devoted to the genera-
tion of fruit bunches (Fig. l). Occasion-
ally, high offshoots will develop in the fruit
producing region of the tree. Production
of high offshoots is infrequent and unpre-
dictable and the reason for their origin is
not known. Less than a dozen offshoots
are usually produced during the life of a
palm, and the number may vary consid-
erably among different varieties. Com-
mercially acceptable date palms cannot be
propagated from seed. Half the progeny
will be male and half will be female. The

P R I N C I P E S
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2. Field techniques to propagate the date palm vegetatively. Newly initiated leaves are growing out lroIn crown'

iuy Eru-pl" of i y"ur-oid dot" putr" bearing offshoot-s. (b) Positioning chisel to r'er offshoot from parent tree'

i. j  D"ru"'h-",n of roots and fiber to obtain offshoot. (d) Freshl-v cut offshoot with prefornred adventit ious roots'

(e) Offshoot wrapped with burlap bag planted in field aiier I year'
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seedling female palms usually produce fruit
which is commercially inferior in quality
to the clonal Darent.

Offshoots should have roots initiated
orior to the time of their detachment from
the parent tree to ensure survival when
planted. Roots are produced naturally from
the base of the offshoots when they are in
contact with soil. Offshoots slightly above
ground level can be induced to form roots
by mounding soil around their bases; in
the case of higher offshoots air layering
will suffice. Prior to the time of detach-
ment from the parent trees offshoots are
severely pruned (Fig. 2a). The offshoot is
remoyed from the tree in a Drocedure
invo lv ing  two men (F ig .  2b .  2c) .  One man
positions a large chisel between the off-
shoot and the parent tree while the second
man drives the chisel with a sledee ham-
mer  lo  sever  lhe  vascu la r  connect ion .  The
crown portion of the shoot is wrapped with
a burlap bag to protect the growing plant
against excessive cold and heat during the
early years of growth. The transplanted
offshoot will produce its own foliage, off-
shoots and fruit bunches in three to five
years (Fig. 2d, 2e). Generally, 40 palm
offshoots are planted in one acre and are
spaced about 20 feet from each other.

World Demand for Offshoots

Adult fruit bearing trees are denuded
of offshoots to facilitate easier cultural
handling and increased fruit yields per tree
(Mitchell 1973). Thereafter, adult date
palms seldom, if ever, produce more off-
shoots. Avai lable offshoots are either
employed in new local plantings or are
sold to foreign buyers for planting over-
seas. For example, Israel has developed a
vigorous date industry patterned after that
of the U.S., employing imported offshoots.
Offshoots from the Coachella valley are a
world-wide source of commercially desir-
able disease-free trees. The orices of an
offshoot may vary from $25 io $50 each.
depending on the size and type of cultivar.

The exist ing method of vegetative
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propagation of date palms is reliable but
slow. Should the Cali fornia industry
attempt to expand date plantings using
proven clonal varieties, only 100 200
acres with 40 date palms per acre could
be planted each year. Presently, about
4,000 to 6,000 offshoots are produced
annually in the Coachella valley (Mitchell

1973). It would require decades to replace
the existing date acreage in the Coachella
val ley with a superior variety.

In Morocco and Algeria, the bayoud
disease (causal agent-Fusarium oxspo-
r&m Schlect. var. a,lbedinls) has devas-
tated the date industries destroying 10
million palms since the turn of the century
(Carpenter 1973). It would require sev-
eral decades perhaps centuries to re-
populate devastated areas with resistant
cultivars propagated clonally using con-
ventional methods. Further, moderniza-
tion of the Old World date industry similar
to that of the U.S. could not readily be
applied since many presently employed
date varieties oroduce fruit which are not
arirenable to mechanical harvesting and
processing. Deglet Noor and other com-
mercially comparable cultivars are -not

available on a large scale.

Tissue Culture as a New
Means to Produce Clones

Tissue cul lure micropropagalion is a
term used to describe the cloning of plants
under artificial sterile conditions. Tissue
culture cloning is often economically more
leas ib le  and fas te r  than us ing  ex is t ing  veg-

e ta t i ve  p ropagat ion  methodo logy  to
increase rapidly large numbers of a desired
clone. Since the early I960's, several plant
species have been commercially propa-
gated using t issue culture techniques
including orchids, ferns and an ever
increasing multitude of herbaceous orna-
mentals (De Fossard 1976, Murashige
1976, Reinert and Bajaj I977). However,
propagation techniques for woody species
are notably less developed.

Interest in the development of suitable

P R I N C I P E S
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3.  Morphogenet icpo ten t ia lo f  exc iseddatepa lmembryos f romHalawyf ru i tcu l tu red  inu i t ro . (a )Cerminat ion

."qr"."", fro=m left to right: freshly excised mbryo, elongation of cotyledon after 2 weeks in culture, continued

cotyletlon elongation after 3 to 4 weeks in culture, germination of the primary root after 4-6 weeks in culture

urd "-".g"r." of the first foliar leaf, after 4-6 weeks in culture. (b) Totipoterrcy of embryos cultured on

nutrient medium containing 100 mg/l 2,4-dichlorophenoxyacetic acid. Left: callus producing organized structures

after 4 months in culture. Right: nodular callus devoid of any organogenesis'
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4. Effect of charcoal on date palm lateral bud explants. (a) Lateral buds cultured on nutrient medium devoid
of charcoal. (b) Lateral buds cultured on nutrient medium containrng 0.3%, activated charcoal. Note that buds
cultured on medium without charcoal are exhibit ing grorvth inhibit ion corrpared to buds cultured on medium

containing charcoal.
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procedures to clone palms in. aitro began

in the 1960's and early 1970's (De Guz-

man and Del Rosario 1964, Rab6chault,

Ah6e and Gu6nin 1970, Schroeder 1970).

Embryo culture, a type of tissue culture

procedure in which the embryo is excised

lrom the seed and grown separately- may

have several potential appl icat ions in palm

research and breeding studies. Rare palm

hvbrid embrvos such as that of the 
"Mak-

ap.rno" coc;nut cultivar which normally

does not germinate in nature maY be

propagated in uitro (Balaga and De Guz-

man 1970, De Guzman and Del Rosario

1964, Ventura, Ztriga, Figueroa andLazo

L966). Also, Hodel (I971) suggested that

embryo culture could aid in the germina-

tion of other incompatible interspecific and

intergeneric palm hybrids or slowly ger-

minating palm seeds (Fig' 3"). Host-

pathogen relationships such as that for
"Lethal Yel lowing" disease common in

coconut may be studied through the inoc-

ulation of growing embryos in sterile cul-

ture (Fisher and Tsai 1979). Further,

embryo explants may also serve as a tis-

sue source to rapidly multiply palms ?ia

callus (Fig. 3b). Embryogenetic callus that

has given rise to plantlets or miniature

tissue cultured plants has been obtained

from excised embryos of several palm

species such as coconut (De Guzman, Del

Rosario and Ubalde 1974), oil (Corley,

Barrett and Jones I976, $ab6chault,
Ah6e, and Gu6nin 1970) and date Palm
(Ammar and Benbadis 1977, Reynolds and

Murashige 1979; TisseraL I9T9) (Fig. 3b).

Unfortunately, embryo culture is not use-

ful for multiplication of desired clones due

to the highly heterozygous nature of the

embryo.
Clonal propagation using tissue culture

must involve the culture of somatic tissues

or  o rgans  f rom the  vegeta l i ve  and /o r

reDroductive structures of the clone. Two

striking factors regulate the growth of palm

tissue and organ explants in uitro: I) the

omnipresent occurrence of explant and

medium browning, and 2) the inherent

explant totipotentiality, or its ability to

regenerate an entire plant from cultured

cells.
Browning is a uound resPonse resul l ing

when the explant is cut or damaged.

Browning substances released by such

injuries may be inhibitory or lethal to the

develooment of the cultured tissue. Sev-

eral early investigators noted this phe-

nomenon and attributed their negative

results to its occurrence (Reuveni and Lil-

ien-Kipnis 1974, Schroeder I970). The

browning phenomenon was overcome by

addition of adsorbants to the nutrient

medium (Fisher and Tsai 1979, Poulain,

Rhiss and Beauchesne 1979, Reynolds and

Murashige 1979, Tisserat I979). Appli-

cations of activated charcoal (0'I to I%)

has been found to reduce browning for

palm embryos (Fisher and Tsai 1979, Tis-

sera t  1979)  and o ther  rege la t i ve  l i ssue

sources (Reuveni and Lilien-Kipnis 1974,

Tisserat 1979, Wang and Huang 1976)

(Fig. a). Likewise, addition of polyvinyl-

pyrrolidone (200 mg/I) to the nutrient

medium has been found to retard suc-

cessfully browning in date palm shoot tip

cultures (Poulain, Rhiss and Beauchesne

r979).
Plantlets have been derived from the

rooting of cultured shoot tips in oil palm
(Staritsky 1970) and date palm (Poulain,

Rhiss and Beauchesne 1979, Reuveni and

Lil ien-Kipnis 1974, Tisserat 1979) (Fig.

5). Rooted shoot tips will only provide one

plant per explant; while an almost unlim-

ited number of plantlets are available from

embryogenetic callus.
The bes t  type  o f  somal ic  exp lan t  source

to produce a callus capable of giving rise

to plantlets is from meristematic regions

of the plant. Mature leaves, fruits, inflo-

rescences, stems, roots and other special-

ized plant organs and tissues will have the

least chance to grow in uitro because they

are composed mostly of cells which are

highly differentiated and usually incapable



P R I N C I P E S lYoL. 27

5. !,xamples of rooted date palm shoot tips. (a) Early init i i t ion of adventit ious root primorida at the base of

the tip after 4 months in culture. (b) Shoot tip with several elongated adventit ious roots after 6 months in

cullure.

of undergoing further cell divisions. In
contrast, prolific embryogenetic callus has
been obtained from date palm shoot tips
(Tisserat 1979), lateral buds (Tisserat
1979, Tisserat and DeMason 1980) and
immature inflorescences (Revnolds and
Murash ige  I979)  (F iC.  6 ) .  In  da te  pa lm.
explants were cultured on nutrient medium
containing Murashige and Skoog salts,37o
sucrose, 100 mgll  l - inositol,  0.4 mg/l
thiamine'HCl, 3 mg/I N6-(A'�-isopentyl)
adenine, I00 mgll 2,4-dichlorophenoxy-
acetic acid, 0.37a neutralized activiated
charcoal and 0.87o Phytagar. After sev-
eral transfers at 8 week intervals the
explants enlarge and eventually produce
a white nodular callus. This callus may be
subdivided and proliferated almost indefi-
nitely. The author has had several callus
clones of date palm in culture for up to 3

years and no diminished embryogenetic
capacity has been observed. Histological
sections of this callus reveal that it con-
sists of microscopic proembryonic bodies
and meristematic centers (Tisserat and
DeMason 1980). Transfer of callus to a
nutr ient medium devoid of 'hormones al lows
visible asexual embryos and plantlets to
develop (Fig. 6). Palm plantlets produced
from callus arise from a somatic embryo
that germinates through a sequence of
events called asexual embryogenesis. The
process of asexual embryogenesis is anal-
ogous to the germination of the normal
zygotic embryo within the seed (Corley,

Barrett and Jones 1976; Tisserat and
DeMason I9B0). These plantlets may be
transferred to soil where they assume a
growth pattern comparable to that of a
seedling (Figs. 6, 7, B). Assuming that no
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6. Examples of enrbryogenetic date palm callus derived from lateral buds. (a) Callus cultures producing several

asexual embryos cultured on nutrient medium without hormones. (b) Plantlets, asexual ernbryos and callus

produced from "Medjool" cultivar callus plated on agar medium rvithin a PlantCon. (c) Isolated plantlet derived

from callus.
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B. Examples of freeJiving tissue cultured date palms varyirrg in age fron I to 2 years. These plantlets may
now be transferred into the field.

7. Examples of date palm plantlets derived from callus in high humidity transition containers. These plantlets
have been irr soil for { months.
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of Coupling Fruit Tree
with Cryogenics

genetic change has occurred during the

differentiation process, these plants will
produce uniform clonal trees that are cop-

ies of the parent tree. A single individual

date palm tree or offshoot maX theoreti-

callv be developed into a million or more

genltically uniform individuals. A note of

caution should be mentioned regarding this

clonal process; aberrant plantlets derived

from plant tissue cultures are not uncom-

mon (Reinert and Bajaj,  1973)'

Cloning through plant l issue culture

may be coupled nith cryogenic storage in

order to accumulate and preserve a clonal

palm repository (Tisserat, Ulrich and Fin-

kle lgBl).  The National Date Palm Germ-

plasm Repository was established in I977

at the U.S. Date and Citrus Station, Indio,

California. Numerous living trees of Old

World and New World varieties are

retained in this collection which could serve

A New 18ay

as a source of future date palm breeding

material.  Maintenance of such l iving

germplasm col lect ions is expensive and

involves large spatial requirements. Cryo-

biology may be implemented as an alter-

native method to store crop germplasm
(Fig. 9). Date palm calli may be frozen to

the temperature of liquid nitrogen (- 196'

C) and kept indefinitely without genet-

ic change. Thawed calli readily produce

plantlets (Tisserat, Ulr ich and Finkle,

1981). Such a procedure could serve to

preserve endangered fruit tree clones with

a  min imum amount  o f  e rpense.  ma in te -

nance and space.

Two methods exist to produce plantlets

using tissue culture techniques: l) asexual

embryogenes is  in  wh ich  somal ic  embryos

germinale, and 2) organogenesis. the se-

quential production of roots from shoots

Iaouen Tisttre

First Practical Method
Tissue Culture

!'he Old tll'ay

v{:ilra l-r$

Thrnrd & adltsred
in lubes

Pe{l{d ir soil

I-lntil NOw * The few,,offshool" buds from g mature tree {four lo seven years old)

tre cut oft and Planted in soil.

NOw * Propagation from frozen tree-tissue eultures. Mary eighth-inch bits-,rf 
60-day cultured tissue can be stored frozen in liquid nitrogen unlil

needed {weeks or decede$), then thawed and planted at will to produce

an unlimited number of genctieally identieal new tress.

Xg:pfl; Man.v more Ynrieties availattls udng less land and rnanpower'

9. Cryopreservation of date palm clones through micropropagatiort '
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or shoots from roots. Date palm plantlets
may be derived using either process.

Future research should now be directed
at developing a quality-control test to
determine the clonal purity of tissue cul-
tured plantlets. Vegetative and fruiting
characteristics of clonal plantlets should
be evaluated and compared with the par-
ent. Electrophoretic tests involving pro-
tein, isoenzyme and nucleic acid banding
patterns could be developed as a prelimi-
nary test to eliminate any potentially aber-
rant tissue cultured palms from being cul-
tivated further.

Refinement of the plantlet production
process is necessary in order to make this
technique commercially feasible. Under-
standing and control of the mechanism to
mass produce axillary shoots from cul-
tured tips and buds, in date palms at least,
would alleviate such concern regarding the
clonal nature of these plantlets. Many
palms do not exhibit any natural method
of vegetative propagation such as produc-
tion of offshoots (e.g., African oil palm,
betel palm, and coconut palm). Plantlets
derived from callus would appear to be
the only viable method to clone these
palms.
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Palms of the Cerrado Vegetation
Formation of S5o Paulo State, Brazil*

Jur.qs Tarnu DE MEDETRos-CosrA AND SyLVro PeNrzze.
Laboratorio de Botdnica, Departamento de Biologkt Especktl, Lniuersidade Federal de f)ernambuco,

Recife, BrasiL and Departamento de Botdnica, (tniue.rsidode rLe Sdo Paulo, 56o Paulo, Brasil

The word "cerrado" in Portusuese
means "dense"  o r  - ' c losed. "  

Or ig ina l l y  i t
was used as an adjective in the term
"campo cerrado" to distinguish a campo
(field or grassland) in which trees and
shrubs are present so as to form a rather
open woodland, open scrub or savanna,
from a "campo 

limpo" (clean field) which
is a pure or almost pure grassland (Eiten
r97 2).

Palms which generally occur within the
cerrado vegetation formation of the Bra-
zilian Highlands are cited by Martius
(1824, I95l), Warming (1892), Rizzini
(1963) and Eiten (I972). For the cerrado
within the State of Sio Paulo in particular.
the b inomia[s At ta lea ex iguo.  A.  geroen-
sis, A. humilis, A. loefgrenii; Butia
eriospatha, B. Leiospcttha; Cocos erio-
spatha, C. petrea, Diplothemium cam-
pestre and Syagrus flexuosa are cited in
various publications (see Wettstein 1904,
Ferri I944, 1955, 1969, Rachid 1947,
Rawitscher 1948, Ferri and Coutinho
1958, Mattos 1966 and Angely 1970).
Toledo (i952) described a new species of
Acanthococos based on material collected
in the municipio of Pirassununga. Class-
man (1967) described two new species of
Syagrus: S. loefgrenii from Rio Claro and
S. rachidii from Pirassununga. These two
species subsequently were reduced to S.
loefgrenii by Glassman (1971).

ln 1972 the authors collected amole

+ Translated from the Portuguese by Dennis John-
son.
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material of palms from diverse areas of
the cerrado in S5o Paulo State (Fig. l).
In addition, materials were examined from
collections in the herbaria of the Institute
of Botany of S5o Paulo and the Depart-
ment of Botany, Institute of Biosciences,
University of S5o Paulo. The authors
studied all these materials and concluded
that only six species of palms are found
within the State.

Key to the Palms of the
Cerrado of Sio Paulo

l . 'Plants acaulescent, armed with straight black

spirres; 2-4 leaves emerging from the soil lvith
long.  s t ra igh l  p innae ro  b0  cm long and I  cm

wide; from a distance easily confused with

grasses of the cerrado. -.. Acanthococos emensis

l. Plants acaulescent or caulescent, unarmed.
when acaulescent never confused with grasses;

leaves varying in number.

2. Pinnae in clusters of 2 5 along the leaf
rachis.

3. Plants rvith long, slender, flexible stems,
1.0 2.5 m ta l l ,  up to l0 cm in d iame.
ter, occurring in clumps; inflorescences
with rnore than B branches.

2

--.--..--.---.. Syugrus flexuosa
3. Plants with subterranean stems. (ln

Syagrus loefgrenii the stems are ahvays

clumped and rnay emerge to 60 cm
above ground).

4. Inflorescence with 5-B branches. ....

..... Syagrus Loefgrenii
z l  l - f l ^ ' . " . . - . .  " ^ i . " r ^" t  *  "  - - _ -  -  _ '

Allago p tera c amp e s I r is
Pinnae distributed uniformly along the leaf

rachis.

5. Rarely acaulescent; leaves gracefully

recurved.  p inna"  g lau .ous .  b r igh t  g r "en

below; bracts smooth; staminate and pis-
ti l late flowers on same inflorescence. --..

. . . . . .  Bu t  ia  paragr rn  ver ts is
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NIap of Sio Paulo state showing areas of cerrado vegetation. After Borgonovi and chiarini (1965)

5. Always acaulescent; leaves also recurved but

pinnae dull, pale green belolv; bracts deeply

grooved; staminate and pisti l late flowers on dif-

ferent inflorescences; pisti l late inflorescences

with steri le staminate flowers on the upper

branches. Attaleo geraensi.s

Acanthococos Barbosa Rodrigues, Pal-

mae Hasslerianae Novae 1' L900.

This genus was considered by Moore

( 1 9 7 3 ) a s  a  s y n o n y m  o [  l c r o c o m i c t : h o w -

ever, the authors were unable to find any

other reference to a new combination of

the soecies. Therefore, until new studies

are  c ; r r ied  ou l ,  lhe  au lhors  a re  main ta in -

ing Acanthococos as a distinct genus.

l .  Acanthococos  emens is  To ledo,
Arouivos de BotAnica do Estado de Sio
Paulo (Nova S6rie) 3(I): 4, r. I 2.
r952 .

Plants acaulescent with 2-4 leaves

emerging from the soil; easily confused

with grasses of the cerrado vegetation.

Rachis armed with straight, black spines.

lnf lorescence enclo"ed in 2 bract..  the

louer  membranous [o  lea ther l  -  :moo lh :

the upper fusiform, acuminate, leathery

to woody, covered with soft hairs associ-

ated with very stiff bristles and Iong spines,

these last moderately to densely cover-

ing its upper part. Staminate flowers with

3 sepals slightly connate at the base,

s l igh t ly  imbr ica le :  pe ta ls  3 -  no t  va lva le :

s lamen5 b ,  enc losed:  rud imen l  o f  ovar l

present. Pistillate flowers with 3 sepals and

3 pe ta ls .  f ree  and imbr i r -a te :  s taminodes

present, forming a cup-like ring with 6

teeth; ovary ovoid, velvety, with 3 stigmas

exserted. Fruit more or less spherical,

covered with caducous bristles. Seed l,

very rarely 2. (Fig. 2).

Specimens examined: Pirassununga,

Emas, unprotected cerrado, Medeiros-

Costa  and Pan izza  0149,  0150,  0151 '

0152,  I4 /08 /1972 ( IPA) ;  Same loca-

EsrADo oE s io  PAuLo-enasr r

v

-)
_ i o

\ i
e \ .  a
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2. Acanthococos emensis. Photograph shorving the

depth of the subterranean stem of this acaulescent

species. Minicipio of Pirassununga, Sio Paulo.

rion, Medeiros-Costa and Pctnizza 0165,
0 166, 30 / r0 / r97 2 (rP A).

Syagrus Martius, Palmarum Familia lB.
1 8 2 4 .

l. Syagrus flexuosa (Martius) Bec-
cari, L'Agricoltura Coloniale l0:

466.  1916.
Cocos Jlexuosa Martius, Historia Natu-

ralis Palmarum 2: I20 " | 64. 86. 1826.
Cocos f,exuosa Martius var. cataphracta

Martius, Historia Naturalis Palmarum
2: L20.  1826.

Cocos cdmpestr is  Mart ius,  Histor ia
Naturalis Palmarum 2: I2I. t. 87.
1826 .

Syagrus ca.mpestris (Martius) Wendland,
Index Palmarum, Cyclanthearum, Pan-
danearum, Cycadearum quae in hortis
Europaeis coluntur. synonymis grario-
ribus interpositis 17, 38. 1854.

Cocos urbaniana Darnmer, Engler Bota-
nischer Jahrb. 3I: 22. 1902.

3. Inflorescence of Syagrus Jlexuosa. Campos cer-

rados of Bao Vista and Pirassunurrga, Sio Paulo.

Syogrut urbclniana (Dammer) Beccari,
L'Agricoltura Coloniale. l0: 468. 1916.

Plants a lways occurr ing in  c lumps.
stems slender. flexible. from 1.0-2.5 m
tall. Leaves with sheathing base becoming
fibrous at edges; petiole smooth; pinnae
distributed in clusters of 2-5 along the
rachis. Staminate flowers smaller than pis-
tillate, distributed on the same inflores-
cence. Fruits ell ipsoidal with fibrous,
mucilaginous mesocarp, edible. (Fig. 3).

Specimens examined. Pirassununga,
Emas, cerrado protected from frre, Med-
eiros-Costa and Panizza O115, 07 /04/
1972 (lPA); Pacas, Rio Feio, cerrado,
Edwall 144, October 1905 (SP); Tiet6,
cerrado palm up to 2 m tall, F. C. Hc,,ehne
and A.  Gehrt  s f  n,  0I /12/1936 (SP);
Anhembi, Fazenda Barreiro Rico, in cer-
rado within the forest, M. I{uhlrnann
454 l, 02 / 05 / 1959 (SP); Emas, cerrado,
M. Ferri s/n, 29/O8,I943 (SP); Mogi-
Mirim. cerrado. M. Kuhlmann and P.
Gonqa lues  s /n ,16 /10 /  1942  (SP) .
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1. S)-agru.s loe.fgrenii. Cerrado, municipo of Itir
apina, Slo Paulo.

2. Syagrus loefgrenii Glassman, Field-
iana, Botany 3I: 240, f. 4. 1967
(correction of "lofgrenii")

Syagrus rachidii Glassman, Fieldiana,

Botany  3 I :  245.  1967.

Plants acaulescent (stem rhizomatous)

or rarely with a stem 60 cm above ground,

always clumped. Leaves with petioles with

smooth fibrous edges, pinnae distributed
in clusters of 2-4 along the rachis. Inflo-

rescences with flowers of both sexes, sta-

minate equal to or slightly smaller than

pistillate flowers. Fruit ellipsoidal with

fibrous, mucilaginous mesocarp, edible.
(Fie. a).

Specimens examined. Itirapina, cer-

rado, Medeiros-Costa and Pnnizza, 0153,

0 1 5,4. 0155, 0156, 0t 57, 0 16 1, rB/ 09 /
1972 (IPA); Pirassununga, Emas, unpro-
tected cerrado, Medeiros-Costa und Pan-
izza 0183,  018'1,  0185,  0186,  0187,
0188 ,  0189 ,  O I /12 / I972  ( IPA) ;  Se r t5o
de lt irapina, 12 km NW of the city.
Burned over savanna, acaulescent, Glass'
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man and Gomes 8012,  02/07/1965
(SP); Pirassununga, campos cerrados of
Boa  V i s ta ,  Rc tch i s  s /n ,05 /09 /1947
(SP-holotype of S. rachidii); Campo
Alegre, palm of the campo and sandy cer-
rado, ,I. F. Toledo and Gehrt s/n, 25/
09/1940 (SP-paratype of S. rrtchidii);
Rio Claro, A Loefgren 57 3, 05 / 05 / 1888
(SP-holotype of S. loeigrenii).

AllagoPtera C. G. Nees, FIora 4: 296.
l 8 2 l .

DipLothemium Martius, Palmarum Fa-
mi l ia  20,  I824.

I. Allagoptera campestris (Martius)
O. Kuntze, Revisio Cenerum Plan-
ta rum 2 :  726 .189 I .

Diplothemium campestre Martius, His-
toria Natnralis Palmarum 2: I09,t.76,
f igs.  l -4 ,  t .  78.  1826.

Diplothemium campestre Martius var.
senuinum Drude in Martius, Flora
Brasil iensis 3(2): 432. 1881.

Diplothemium campestre Martius var.
o 
gla ziouii Du-mei, Engler Botanischer
J a h r b .  3 l :  2 3 . 1 9 0 2 .

Plants acaulescent. Leaves with pinnae
distributed in clusters of 2-3 (4) along the
rachis. Inflorescences spicate, bearing sta-
minate and pistillate flowers in triads from
the base of ihe rachis to a little above the
middle, above that only staminate flowers.

Specimens examined. Pirassununga,
Emas, campos cerrados, l,l. Rachis sf n,
2  |  0q  1945  (SPF t :  Tda ia tuba  l ce r rado
? ) ,  H .  P .  K rug  s f  n ,08 /11 /1942  (SP) .

Note: The unbranched inflorescence
distinguishes this species from all others
found in the cerrado of Sio Paulo.

Butia (Beccari) Beccari, L'Agricoltura
Colonia le 10:  489.  1916.

Two species cited in the literature are
Butia eriospatha (Martius ex Drude)
Beccar i  and B.  le iospathr t  (Barbosa
Rodrigues) Beccari (Wettstein 1904, Ferri
1944, 1955, Ferri and Coutinho 1958,
Rachid 1947, Rawitscher l94B).
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Butia eriospatha has its area of dis-

tribution in the states of Rio Grande do

Sul and Santa Catarina (Glassman 1979)

and B. leiospatha 
"belongs in the uncer-

tain category because of the absence of

authentic specimens, and the descriptions

and illustrations are insufficient to delin-

eate it as a clear cut species" (Glassman,

r979).
Specimen 017 B (IP A) was identified by

Glassman as Butia p&raguayensls (Bar-

bosa Rodrigues) L. H. Bailey. All of the
specimens collected by the authors were
comparable to that species.

I .  Bu t i a  Pa raguayens i s  (Ba rbosa
Rodrigues) L. H. Bailey, Gentes
Herbarum 4:  47.  1936.

Cocos paraguayensis Barbosa Rodrigues,
Palmae Novae Paraguayenses 9, t. 2.
i 899 .

Syagrus paraguayensis (Barbosa Rod-
rigues) Glassman, Fieldiana, Botany 32:
l 5 I ,  f i g s . 1 3 - I 7 . 1 9 7 0 .

Butia yatay (Martius) Beccari var. par-
aguayensis (Barbosa Rodrigues) Bec-
cari, L'Agricoltura Coloniale l0: 503.
1 9 r 6 .

Plants rarely acaulescent or with stems

to I.5 m. Leaves gracefully recurved' pin-

nae equidistant, opposite or at times

subopposite, glaucous, bright green below.

Inflorescences enclosed in 2 bracts, the

lower covered with rusty haird, the upper

smooth or lightly striate without hairs.

Staminate flowers with 3 sepals, acumi-

nate, concave, connate at the base; petals

3, oblong; ovary rudimentary, tripartite.

Pistillate flowers l-3 or rarely more on

each branch; sepals 3, convolute'imbri-

ca te .  pe ta ls  3 .  convo lu te :  s taminodes pres-

ent forming a membranous, tridentate ring.

Fruit oblong to ellipsoidal, generally with

2 seeds. (Fig. 5).

Specimens examined. Pirassununga,

Emas, cerrado, Medeiros-Costa and Pan'

i zza  0167,  0168,  30 / I0 / I972 ( lPA) ;

same location, Medeiros-Costa and Pan'

i zza  0178,  0179,  0180,  0181,  0182,

[VoL. 27

5. Butia paraguayezsls in the cerrado of Emas,
municipio of Pirassununga, 56o Paulo.

0l / 12/ I972 (IPA); Mogi-GuaEu, forest
reserve (Fazenda Campininha), cerrado,
M. Kuhlman 3924, 20/09lI956 (SP);
Mogi GuaEu, forest reserve (Fazenda
Campininha), near P6dua Sales, cerrado
O. Handro 45 1, II / II / 1955 (SP); Mogi'
Guaqu, Fazenda Campininha' cerrado, ,I.
Mattos 12.477, September 1965 (SP).

Attalea Humboldt, Bonpland and Kunth,
Nova Genera et Species Plantarum 1:
3 0 9 .  r B l 6 .

. Four species of Attalea are cited in the
literature for the cerrados of S5o Paulo:
A.  loefgreni i  (Wetts te in 1904):  A.  ger-
oen sis (Wettstein 1904, Glassman 1977);
A. exigua (Rawitscher and Rachid 1946,
Rachid 1947, Felri 1955, Handro and
Figueiredo l97I); and, A. humilis (Mattos
1966).

Based upon the specimens collected,
observations in various field locations, and
bibliographic studies, the authors con-
cluded that only one species of this genus

P R I N C I P E S
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exists in the cerrado of S5o Paulo: Attalect

gerclensis Barbosa Rodrigues. This asser-

tion is justified by the following three

points:
I. Attalea loefgrenii 

'Wettstein 
is not

val id (Dahlgren 1936). Wettstein (1904)

did not make a description in Latin of the

species. The excellent photograph in Plate

54 shows, without any doubt, specimens

of Attalea geraensis. In an attempt to

resolve this question, the authors visited

the areas of cerrado in the region of Soro-

caba, the location cited by Wettstein for

A. loefgrenii, and found there specimens

similar to those of other areas that were

identi f ied as A. geraensis.
2. Attalea exigua Drude differs from

A. geraensis in the structure of the pin-

nae, which flrst of all are aggregate and

divergent (Drude 1881, Bondar 1964),

and secondly are equidistant (Barbosa

TADEU DE MEDEIROS.COSTA & PANIZZA: BRAZIL

Rodrigues 1898, I903, Bondar 1964,

Glassman I977).In al l  of the areas visi ted

by the authors. including Pirassunurga and

Itapetininga, where A. exigud was cited

by Rawitscher and Rachid (1946), Rachid

(1947), Ferr i  (1955), and Handro and

Figueiredo ( 197 I ), no specimens were

found with leaves having clustered and

divergent pinnae. All of the specimens

observed and collected there are A. ger-

aensis.
3. Attalea hurnilis Martius ex Spren-

gel, in addition to the larger size of its

parts, is also distinguished from A. ger-

aensis by the presence of dark scales on

the dorsal side of the central nerve of the

pinnae (Bondar 1964). Scales were not

found on the specimens collected at

Fazenda Campininha, where Mattos

(1966) referred to the occurtence of A.

humilis. Care was also taken to look

Attalea geraensis. Municipio of Itirapina, Sio Paulo
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closely for the presence of scales on the

spec imens co l lec led  in  o ther  a reas .  a lso

with negative results.

l. Attalea geraensis Barbosa Rod-
rigues, Plantas Novas Cultivadas no

Jardim BotAnico do Rio de Janeiro
6 : 2 2 ,  t . 7 .  1 8 9 8 .

Plants acaulescent with 3-6 leaves

emerging from the soil, rachis recurved,

pinnae opposite, at times subopposite, not

in clusters. Staminate and pistillate inflo-

rescences on the same plant, enclosed in

2 woody bracts. Staminate flowers with 3-

4 petals, lanceolate, acuminate; stamens

6-9, erect, enclosed. Pistillate flowers

much larger than staminate; staminodal

ring present, covering Vz of ovary; stigmas

exserted. Fruits ovoid with l-4 seeds. (Fig.

6 ) .
Spec imens examined.  I tapet in inga,

Fazenda Sta. Luiza do Campo Largo, SSE

of I tapetininga, S. M. Campos 186, 15/

03/1960 (SP); SertSo de It i rapina, 12

km NW of the city, burned over savanna,

acaulescent, S. F. GLassman and J. C.

Gomes Jr. 801'1, 02/07 /1965 (SP);

Mogi-Mirim, A Gehrt 31859, 06/06/
1932 (SP); Pirassrurunga, Emas, unpro-
tected cerrado, Medeiros-Costa and Pan'
izza 0116,  0147,  0148,  07/04/ I972
(IPA); Itirapina, cerrado, Medeiros-Costa
and Panizza 0 160, I8/ 09 / I97 2 (IP A).
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NEWS OF THE SOCIETY

Special Press Release

Inouiries have been received from four

different locations regarding the organi-

zation of new chapters of the Palm Soci-

ety, Inc. We are pleased and will do all

we can to encourage these objectives. It

rvill be interesting to watch their devel-

opment. The "new chapters" and their

coordinators are:
Arizona, USA: John Casey, 2505 Foote

Drive, Phoenix, AZ 85008, USA. 20 cl.lr-

rent Palm Society Members.

Gulf Coast, USA: Dr. Tom Mignerey,

3947 H*y 297 A, Cantonment, FL

32533, USA. 9 current Palm Society

members and growingl
New Zealand: Arno King, 143 Kowhai

Road, Mairangi Bay, Auckland 10, New

Zealand. l2 members, a Newsletter' and

enthusiastic.
North Queensland, Australia: J. Kelly,

PO Box 1268, Townsvi l le 4810, North

Queensland, Australia. 8 current mem-

bers in Townsville with many more in the

surrounding area. A tropical climate and

a proposed botanic garden especially ded-

icated to palms makes this a very exciting

endeavor.
It is hoped that the foregoing will be a

challenge for other Palm Society members

to form chapters. Some possibilities are:

United Kingdom with 25 current mem-

bers l  Con l inenta l  Europe w i th  40  mem-
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Torexr, J. F. 1952. Estudos sobre algumas pal-
rneiras do Brasil. II. Notas sobre o g6nero .{r'an-
thococcts Barb. Rodr. Arq. Bot. Est. Sio Paulo,
N .  Se r .  3 :  3  5 ,  t .  I  2 .

W,cnMrNc, E. 1892. Lagoa Santa. Et Bidrag til
den biologiske Plantegeografi. D. Kg. Danske
Vidensk. Skr., 6. Raekke, rraturvidensk. og
math. Afd. VI. 3. Copenhagen.

WrrrstuN, R. R. i'ox. 1904. \regetationsbilder
aus Siidbrasilien. Franz Deutiche. Leipzig und
Wien.

bers; the Philippines with l0 members;

South Africa with 23 members; Browns-

ville, Texas area with 18 members; Lou-

isiana with I0 members; Maryland,/Vir-
ginia,/Washington DC with 20 members;

New York and New Jersey with 32 mem-

bers; North and South Carolina, Georgia

and Tennessee with 36 members; and

Ohio, Pennsylvania and Illinois with 30

members.
The fgrmation of a chapter, the sharing

of information made possible through

meetings and quarterly newsletters and

meeting fellow mernbers who share your

common interest creates some special

magic! Please contact T ynn McKamey or

Jim Mintken (Promotional Committee) if

you desire guidelines or assistance in

forming a chapter in your area.

News from Central Florida

The 1983 winter meeting of the Cen-
tral Florida Palm Society, held on Feb-
ruary l2 at the Imperial House restaurant
in 

'Winter 
Park, was a huge success,

thanks to the combined efforts of Dave
and Marion Besst and Ed and Nancy Hall.

Before the luncheon everyone had a
tour of the lovely landscaping at the Besst
and Hall homes. Refreshments and the
video tape of Dave's television program
on Palms for Cenlral Florida were enjoyed
along with the tour of the Besst's beautiful

(Continued p. 130)
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China Has More People and Places
Than Palms

MErvrN W. SNIBI

BL07 S. l t r / .  72nd 4aenuo. lpr .  t t3 E.  l l iami.  FL 3.3 t43

For a great many years' Ionger than

the Palm Society has existed, it was not

possible for ordinary tourists to obtain

leeitimate visas for travel into China. In

fuct t.arrel there had been prohibited by

the U.S. Department of State. There were

-u.ry ."uro.,s for this hiatus but, in time,

the reasons have paled into insignificance.

More recently things have 
"opened up"

so travelers with a yen to know more about

the existence of palms and other plant life,

as well as the way of life in this great

nation (which has over one-fourth' one bil-

lion, of the world's population) have been
welcomed.

Every palm enthusiast has experienced
the beautiful Liuistona chinensis, indig'
enous to "Central China." 

'Where 
is

"Central China"? We flew over it, rode
trains and buses through it" yet never saw
anything resembling an indigenous stand
of this palm. Perhaps we got there a bit
late.

The People's Republic of China
embraces a huge area of South Central
Asia. It is larger than the continental U.S.

,,x*&:l',

I. Trachvcorpus near Xian, Central China, Hua Qing'
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2. Trctchycarpus specimen, downtown Xian. The

palm withstands extremely cold weather here.

If one superimposed a map of China,

Pekine in the northeast would straddle

New York City, while Urumqi, capital of

the far western region, would engulf Port-

land, Oregon. We traveled such an area

in some 26 days during summer 1961.

At this writing, most would-be palm

travelers cannot, and should not, on their

own, attempt to explore China. Even if

one can get an entry visa, he would get

nowhere without a mastery of the Chinese

language and its dialects. English is not

generally used nor even understood in the

major cities, much less in the outer reaches

of China.
We went on a Lindblad Tour, with only

a small group, originating in Hong Kong,

hence into China via railroad to Canton.

This southwestern metropolis almost

straddles the Tropic of Cancer. Off the

coast here, in the South China Sea, is Hai-

nan Island, location of The Institute of

Southern China for Tropical Plants. The

southern area of China, particularly Hai-

nan, has the palm populations which are

most excit ing. Due to our group tour i t in-

erary and some of its exacting time sched-

ules, we were unable to visit Hainan and

had precious little time in Canton, which

has a worthwhile botanic garden.

North of these areas, one traveling the

breadth of China will frequently see palms

around public places such as temples,

pagodas, parks, hotels and even markets.

Most of these are in pots which can be

moved into sheltered areas to weather the

severe cold which hits much of China dur-

ing the winter. Often these are old speci-

mens in huge, attractive earthen or wooden

containers. Trachycrtrpus (indigenous to

China) was frequently seen growing out-

doors as far north as Xian, in central

China. See specimen at nearby Hua Qing
Hot Springs, (Fig. 1), where the trees were

prominent in landscaping of the pavilions

surlounding the springs, whose therapeu-

tic waters are visited by natives and tour-

ists alike. Local people brought small,

round vials which were lowered into the

tubular openings ofthe spas, held by cords,

which they pulled up for a quaff of the

liquid. The warm, mineral-like taste did

not appeal to us, even though we were hot

and thirsty.
A  l i t t le  fa r ther  on ,  same area  in  the

city of Xian, we thought we saw a differ-

ent species of palm growing in the open.

It was lovely (Fig. 2) but proved to be

another Trachycarpus.
Going on, we flew some 2,000 miles

northwest to Urumqi, capital of the Xin-
jiang Uygur Autonomous Region, China's

most western province. We looked down

on undulating hills of loess and saw snow-

capped mountains in the distance. But we

saw no palms. In this area few, if anY,

could survive the winlers except those

grown in containers which can be shoved

under protective cover. But see the fine

SNEED: CHINA r27



potted palms vieing with guardian lion in
Fig. 3, which may be typical of palm cul-
ture over much of northern China.

Palms notwithstanding, Urumqi is the
center of an extremely fascinating region.
Its population is comprised of some 15
different ethnic groups. Fanning out of
there we went into the Southern Moun-
tains, where Khazakh herders'gave us a
superb performance on horseback, and to
the Heavenly Lake where in the cool,
alpine-like setting we saw people gathering
mushrooms and a strange, lotus-like dried
flower which was called to our attention
by a very helpful young lady who had
been collecting them. We were told the
flower was used medicinally. Another day
we went to the edge of the Cobi Desert at
Turpan, an oasis and the lowest place
below sea level on earth excent for the
Dead Sea.

We visited other provincial capitals on

[VoL. 27
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our return trip across northern China as
we went east to Peking. Here again the
palms mostly were in pots. Most interest-
ing, perhaps, were the plantings in the
Imperial Cardens at the rear of the pal-
aces in the Forbidden City. Palms were
here in some numbers, especially Raphis,
and some of them in this sheltered area
may not have been in pots (Fig. a).

Our Lindblad Tour group left us in
Peking and went back to the States, so
we bid adieu to our friends with whom we
had shared experiences in our travels over
some of the vast expanses of the People's
Republic of China. All of us felt we had
acquired new friends and an understand-
ing of China's aspirations.

When we were asked by our very help-
ful guides of the China Travel Agency how
we desired to spend an extra day in Peking
awaiting the scheduled flight with Swiss
Air, which would take us westward to

P R I N C I P E S
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3. Potted palms and guardian l iorr.
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5. Miss Zhang, our guide, Phyllis and Mr. Liu, at
Institute of Botany and Botanic Garden, Peking.

Bombay and then to Europe, we said,

spontaneously, 
"'We have heard that

Peking has a botanical garden, so we would

like to see it." But our very professional

and knowledgeable guides knew nothing

about that as, apparently, no tourists ever

had been taken to the place. They would

look into the matter.
Early next morning, at breakfast, in

marched our smiling guide to announce

that "The car is wait ing to take you to

the botanic garden." Later she added,
"We have located a person there who can

speak English. Never before have we taken

a visitor there, nor have I visited it."

The trip was perhaps an hour's drive

from the Peking Airport area of our hotel.

Mr. Liu, (see Fig. 5) of the Institute of

Botany, Chinese Academy of Sciences,

ereeted and briefed us about the fine

Jeveloping garden, established in 1956.

New structures are being built to house

SNEED: CHINA

4. Palms in the Forbidden City, Peking.
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the research laboratories and other facil-
ities for introduction and acclimatization
of plants from all over China and, per-
haps, the world. Half of the nearly 3,000
species of plants were in greenhouses. First
and foremost (to us) of the ten rooms under
glass was the "Tropical Palm Room." Here
we saw specimens of Ca,ryota ochktndra,
Phoenix dactylifera, P. roebelenii, Elaeis
gu ineens is ,  Hyophorbe lagen icau l i s ,
Liuistona saribus, L. chinensis, Cha-

NEWS OF THE SOCIETY
(Continued)

gardens. In addition to the palms, both
gardens have extensive bromeliad collec-
tions and assorted cycads. Rain dampened
the occasion, but not the enthusiasm and
the tours were greatly appreciated by all.

'We 
were honored to have Mr. Richard

Douglas, Palm Society President, and Mr.
Paul Drummond, immediate past Presi-
dent, in attendance. Mr. Douglas gave a
very interesting slide presentation on cold
hardiness of palms in California and
hybridization oi Chamaedorea.

The nominating committee, headed by
Mr. Gordon Smith. reported on candidates
for The Central Florida Palm Society. Mr.
Tom Pavluvcik, Mr. Joe AIf, and Mr.
Hersh Womble were elected to President,
First Vice President, and Second Vice
President, respectively. Nancy and Ed Hall
were elected to Secretary and Treasurer
and Frank Radosta to Editor of The News-
letter.

Ed Hall donated a beautiful sDecimen
of Rhapiclophytlum hysrr ix foi a door
prize and a hybrid Chamaedorea, created
by Richard Douglas and donated by U. A.
Young, was auctioned, with the proceeds
added to the Society Treasury. The door
prize was won by Jerry Poklepovic and
the Chamaedorea hybrid. was purchased
by Jane McArthur.

Nencv Herr

ma,edorea eLegons, Cocos, Arecastrutn
romctn zffianum, Archontophoenix alex-
andrae, and Chrysalidctcarpus, among
others.

The Peking Garden is only in its begin-
ning stages. We feel confident that the
Chinese government will support its future
development. Certainly we appreciated
the i r  hosp i ta l i t y  and cour tesy  in  permi t -
ting us to visit it.

Palm Society Nominating
Committee Notice

The Palm Society Nominating Commit-

tee consists of: Donn W. Carlsmith,
Hawaii; Dennis V. Johnson, Texas; and

Paul A. Drummond, Florida, Chairman.

In I984 we wil l  be elect ing a ne\ pres-

ident, vice-president, secretary, treasurer,

and about eight directors.
Your ballots will be mailed to you in

the spring of 1984 in ample time for their
rpturn and compilation before the 1984

Biennial Convention in Northern Califor-

nia in the summer of 1984.
Individuals who wish to make their'own

nominations for positions of officers or

members of the Board of Directors of the
Society may do so by obtaining the written
permission of the nominee, and the writ-
ten endorsement of another Society mem-

ber, and mailing these with your own writ-

ten endorsement of the nominee to the

Chairman of the Nominating Committee.

These must be received by the chairman

by March I, I9B4 to be eligible for con-

sideration.
Peur A. DnulrntoNo, Cnernn,{er\1

9540 Old Cutler Rd.
Miami ,  FL  33156



The Coconut Palm, The Robber Crab and
Charles Darwin: April Fool or a

Curious Case of Instinct?x

Hucs C. HeRnrns
P.O. Box 165, Kimbe, WNBP, Papua Neu Guinea

When Charles Darwin wrote his ,Iour-
nal of Researches into the Natural His-
tory and Geology of the Countries t'tis'
ited during the uoyage of H.M.S. Beagle
round the World, under the Command
of Capt. Fitz Roy, R.A/. it appeared that
tire date, Friday, 1st April, 1836, held no

special presentiment for him. His entry
for that day reads, " APril lse.-We
arriyed in view of the Keeling or Cocos
Islands, situated in the Indian Ocean, and
about six hundred miles distant from the
coast of Sumatra. This is one of the lagoon-
islands (or atolls) of coral formation, sim-
ilar to those in the Low Archipelago which
we passed near. When the ship was in the
channel at the entrance, Mr. Liesk, an
English resident, came off in his boat"
(Darwin 1845, p. 452). At that time' Mr.
Liesk might have been lonely because,
according to the Darwin scholar, R. B.
Freeman (personal communication 1981 ),
the only other English speaking resident'
Captain John Clunies Ross,'had gone away
to Singapore. So that, if Mr' Liesk knew
it was April Fool's Day, then the unex-
pected arrival of a vessel flying the Union

Jack was too good an opportunity to miss.
If he was tempted to play a practical joke,

then of all the people on board the Beagle,
who would be a better April Fool target
than the eager young naturalist whose very
inquisitiveness might seem like gullibility?

It is unlikely that Mr. Liesk played a

* For other pictures and more about Robber Crabs

see Principes 27: 89 93.

r e83l

Pr inc ipes ,  2?(3) ,  1983,  PP.  I3 l - l  37

HARRIES: COCONUT PALM' ROBBER CRAB

"practical" joke, in the physical sense,
because Darwin says (p. 453) that he did
not go ashore until the next morning, after
anchoring. The joke had to be a verbal
one and, if it was successfully perpetrated,
then Darwin included it, unknowingly, in
his Journal narrative for April lst. He
began his account of the islands with a
history of the inhabitants, "in as few words
as possible," made a comment on slavery
which would have been a topical subject
at the time of publication, and gave a
resume of the islands' economy, ". . . the
main vegetable production is the cocoa-
nut. The whole prosperity of the place
depends on this tree: the only exports being
oil from the nut, and the nuts themselves,
which are taken to Singapore and Mau-
ritius, where they are chiefly used, when
grated, in making curries. On the cocoa-
nut, also, the pigs, which are loaded with
fat, almost entirely subsist, as do the ducks
and poultry. Even a huge land-crab is fur-
nished by nature with the means to open
and feed on this most.useful production"
(p. as3).

The Crab and the Coconut

The remarkable behavior of the coco-
nut crab, or robber crab, Birgus latro L.,
was the subject of travellerso tales long
before Darwin's day. It was mentioned by
Rumphius (1741)and by Soleyman in the
tenth century (Reyne 1939, quoted by
Davis and Altevogt 1978). The crab is
supposed to climb up the trunk of the
coconut palm, into the crown of leaves,
and cut off the fruit. It then climbs down
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again, to peel the fallen fruit, accumulat-
ins fibers from the thick husk as a bed in
its bur.ow. Last, but by no means least,
it cracks the hard nut and digs out, and
eats, the oily endosperm.

Like any good raconteur, Mr. Liesk
would not have insisted on the absolute
authenticity of every part of his story,
because he would know that to do so would
strain his victim's credulity. So he dis-
claimed the crab's ability to climb and
Darwin duly reported, "It would at first
be thought quite impossible for a crab to
open a strong cocoa-nut covered with the
husk; but Mr. Liesk assures me that he
has repeatedly seen this effected. The crab
begins by tearing the husk, fibre by fibre,
and always from that end under which the
three eye-holes are situated; when this is
completed, the crab commences hammer-
ing with its heavy claws on one of the eye-
holes till an opening is made. Then turning
round its body, by the aid of its posterior
and narrow pair of pinchers, it extracts
the white albuminous substance
These crabs inhabit deep burrows, which
they hollow out beneath the roots of trees;
and where they accumulate surprising
quantities of the picked fibres of the cocoa-
nut husk, on which they rest as on a bed
. . . . It has been stated by some authors
that the Birgos crawls up the cocoa-nut
trees for the purpose of stealing the nuts:
I very much doubt the possibility of this;
but with the Pandanus the tas{< would be
very much easier. I was told by Mr. Liesk
that on these islands the Birgos lives only
on the nuts which have fallen to the
ground" (pp. a62-a63).

Although there is no reason think that
Darwin suspected a practical joke, he
would naturally be sceptical until he had
seen the crab for himself. The first oppor-
tunity to do so may have been on Sunday,
3rd Apri l ,  when he reported (p. 458) that
he and Captain Fitz Roy were entertained
to dinner at the settlement. This occasion
would have given Mr. Liesk a chance to
embroider his original story. For instance,
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he may have known the reputed method
for catching the crab. This is to climb up
after it and, when it has entered the crown
of the palm, tie a rope made of grass
around the trunk just below the leaf can-
opy. When the crab descends, tai l  f ,rst,
it feels the grass and, supposing itself to
be on the ground, lets go and falls to its
death .on stones carefully placed below
(Creen 196I, quoted by Davis and Alte-
vogt 1978). Mr. Liesk would also have
served coconut crab as part of. the meal
and this would allow Darwin to mention
that the crab "grows to a monstrous size"
and "is very good to eat" (pp. a62-a63).
His other statements clearly depended on
Mr. Liesk's information rather than on his
own observa t ions .  On h is  re tu rn  to
England, Darwin added a footnote sup-
porting his view that the crab might climb
Pandanus (Zoological Society of London,
lB32) and a paragraph about the places
it had been found, "Captain Moresby
informed me that this crab inhabits the
Chagos and Seychelle groups, but not the
nEighbouring Maldiva Archipelago. It for-
merly abounded at Mauritius, but only a
few small ones are now found there, In
the Pacific, this species, or one with closely
allied habits, is said to inhabit a single
coral island, north of the Society group"
(p .  463) .  A lso  accord ing  to  Capta in
Moresby, one crab even escaped from a
wired-down, tin biscuit-box, illustrating for
Darwin, "the wonderful strength of the
front pair of pincers" (p. 463).

It is on the basis of Darwin's subse-
quent tepvtation, that this version of the
coconut crab's habits has colored many
popular natural histories. Reference books,
such as the Encyclopedia Brittanicd, still
mention it and it is discussed by scien-
tists from agriculturalists and botanists
to geographers and zoologists. Circum-
stantial evidence that the crab can climb
has, apparently, been validated by movie
films which show it going head first in
either direction, up or down (Davis and
Altevogt 1978). No such proof has been

P R I N C I P E S
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obtained to confirm that it can peel or

crack a coconut, though it is generally

agreed that it will eat coconut endosperm

from an already broken nut. It is, in fact,

polyphagous and will even eat dead coco-

nut  c rabs  (Rock  l9 l6 ) .

The association between the crab and

the coconut has also been the basis for

speculation about the original home o{ the

coconut-a question which botanists have

failed satisfactorily to resolve (Beccari

1917, Child 1974, Harries 1978). Thus'

Beccari, arguing against an American ori-
gin for the coconut, because the coconut

irab is not found on that continent, added

his own variation to Darwin's theme. He

suggested that the thick husk of the coco-

nuts growing on Palmyra Island in mid-

Pacific was an evolutionary adaptation-

hypertrophy of the pericarp, stimulated

by the efforts of the crab to reach the

seed of the young fruit. Beccari's other

arguments were more convincing.

Current opinion, which favors a

Melanesian origin for the coconut, admits

that while the evidential value of the asso-

ciation confirms conclusions drawn from

botanical, historical or ethnological con-

siderations it fails to pinpoint a precise

location because the crab is found over

such a wide extent of the tropics, in the

Indian and Pacific Oceans from 40oE to

140'W (Child 1974). Those who do not

entirely rule out an American option sug-

gest that the relationship betweenthe crab

and the coconut is almost incidental

(Purseglove 1972). This, in effect, is a

polite way of saying that Darwin was

wrong. But, if Darwin's account was not

factual. then for that uery reason a tar

more satisfactory explanation can be

offered. Of course, any mundane ideas

about the crab and the coconut will not

have the romantic appeal of Darwin's fas-

cinating version.

A New HYPothesis
The coconut crab is remarkable chiefly

for being a land-living hermit crab that
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does not carry a shell to protect its abdo-

men. The final size of the crab, which may

weigh up to 2L/z kg and measure 15 cm

across (or 45 cm including pincers), is not

restricted by the availability or the size of

the abandoned sea snail shells that other

hermit crabs use. Freedom from such a

shell would also give greater mobility when

climbing, although Warner (1977) consid'

ers robber crabs to be 
"rank amateurs"

when compared to GraPsus, the rockY

shore crab, or Aratus, the mangrove tree

crab. By any criteria, the only evolution-

ary situation in which the crab could fore-

sake the protection of a shell is when it is

not at risk from any predator and when

circumstances afford a superior alterna-

tive. Such an environment is found on

archepelagic coral atolls, where the coco-

nut palm became the dominant plant form

(Hairies 1978), and the coconut crab

became the dominant land animal (Reese

1965). Its only danger might come from

sea birds and this could account for dif-

ferences of opinion as to whether it is diur-

nal 6r nocturnal. Whereas Darwin, Rock'

and Davis and Altevogt all say it is diur-

nal, Daniel and Prem Kumar (1947,

quoted by Davis and Altevogt 1978) say

it is mostly nocturnal in Great Nicobar

Island (and Helfman (1977) considered it

nocturnal in the Marshall Islands). By day

fully grown adult crabs may be safe from

aerial attackl smaller young crabs, may

not and would come out only at night'

The ability of the coconut to reach other

parts of the same atoll or other atolls, or

to colonize newly emerged volcanic islands,

or to occasionally establish on suitable

continental mainland beaches, is the result

of natural dissemination by floating (Har-

r ies l97B). That is the process which

greatly contributed to the evolution of the

thick husk noted by Beccari and observed

in similar habitats in both the Pacific and

Indian Oceans (Sauer 1967). The true

association is, therefore, between the crab

and the husk of the coconuto but not as

Beccari surmised. Instead, it is proposed



that the postlarval glaucothoe stage of the
crab (Fig. l, note small size of this stage)
chooses to live in cracks and crevices of
the coconut husk while it is flqating-as
other hermit crabs have chosen, not shells.
but holes in corals and sponges (Burton
and Burton 1976). The moist,  but aer-
ated, environment in the softer fibers at
the eye end of a floating coconut would
also be shared by other marine organisms.
some of which would be the coconut crab's
prey. For example, Ward and Allen (1980)
tested the viability of floating coconuts and
recorded that, "While afloat the nuts were
colonized by crabs, barnacles, and sea-
weed (See Fig. 2). The effects of these
'passengers' on germination is not known
but the nut which germinated after

[VoL. 27

immersion for 74 days was carrying bar-
nacles and seaweed, and small crabs had
taken up residence in the top of the nut
where the husk was beginning [o come
away from the endocarp." The crab could,
of course, cling to other flotsam, trunks
and leaves, but these would tend to enter
the water in small numbers and fairly
infrequently after windstorms and tsu-
namis. By contrast, the monthly flowering
of the coconut palm throughout the year
ensures a constant dropping of fruits, many
of which fall into the lagoon (Rock t9l6)
or into the open sea.

The coconut, as a surrogate home,
would not only replace the mollusc shell,
it would also provide the means whereby
the crab can become widely dispersed. The

P R I N C I P E S
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l .  Glaucothoe stage of Birgus latro; dorsal and lateral views. From Reese and Kinzie (1968).
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2. Barnacle encrusted coconut showing crevices in the husk that would shelter young crabs and Protect them

from dehydration. Photo by R. Gerard Ward.

pre-glaucothoe stage, lasting 20 30 days
(Reese and Kinzie l968), cannot hope to

achieve the range of floating cooonuts

which can stay in the water at least 214

days (Ward and Allen 1980), and prob-

ably longer. When washed up on a beach

the coconut might begin to germinate but

the combined floating and germination

period can exceed 220 days (Harries

l98t) and until the husk becomes com-

pletely permeated by roots, the young crab

would be protected from dehydration. I{

the coconut does not germinate. perhap.

because the crab itself has damaged the

growing point, then the rotting endo-

sperm, oozing out of the soft eye which is

almost always the primary focus for

decomposition, would nourish the crab and

provide bait for its prey. In that situation

the crab might stay with the coconut indef-

initely so that, eventually, all that remains

is sand covering over the fibers of husk

and fragments of shell. This would easily

give the appearance of a burrow, a pur-

posefully accumulated bed of fibers and a

nut that had been intentionally peeled and

cracked.
As soon as primitive man began to take

an interest in the crab and the coconut,

as food and drink, then the association

between the two became less obvious. Man

planted coconuts inland, where they did

not naturally grow, and took them to

islands which they could not reach by
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floating. On small islands he might eat the
crab into extinction. In each case, coco-
nuts would eventually seem to grow where
there were no crabs. Conversely, the crab
is a successful life-form and can oppor-
tunely use floating logs for dispersal and
mollusc shel ls for temporary protection
(Reese 1968). It would, therefore, survive
in the absence of the coconut oalm.
Unfortunately. man s early interest in the
coconut crab stopped at its culinary qual-
ities and his later curiosity was satisfied
by the just believable-or almost unbe-
lievable-feats attributed to it.

The new hypothesis can be tested by
observation and experiment but, even if it
turns out to be substantiallv correct. it will
never enl irely replace Darwin's intr iguing
account. Nor will it affect his conclu-
s ions- "T  th ink  th is  i s  as  cur ious  a  case
of instinct as ever I heard of, and likewise
of adaptation in structure between two
objects apparently so remote from each
other in the scheme of nature, as a crab
and a cocoa-nut tree" (p. 463).

Who Laughs Last

Three questions remain. Did Mr. Liesk
really try to April Fool Charles Darwin?
Did Darwin not know, or suspect, that the
stories were nothins more than travellers'
tales? Or did Darwin, in his turn and with
tongue in cheek, publish the stories, know-
ing that many uncritical readers and fire-
side travellers would fail to see the sienif-
icance o[ the date with which he opened
his account?

Note: Professor Ernst S. Reese, Department of

ZooIogy, University of Hawaii at Manoa, is presently
working on a monograph and annotated bibliography

on Birgus, while on sabbatical leave at the National

Zoological Park, Smithsonian Institution, Washing-

ton .  D.C.
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PALM LITERATURE

Coconut Product DeveloPment
Although often overshadowed these

days by the more economically important

oil palm. the coconut still furnishes the

rvidest array of commercial products of

any palm species. Development of new

coconut products and technology has been

the objective of the International Coconut

Development Associations (ICDA), located

in Stockholm. In 1978 it began a quar-

terly publ ic at ion, International Coir

Deuelopment l t{ewsLetter, devoted to

research. industr ial processing. and mar'

keting of coir fiber. By its second year,

art icles on other coconut products were

added and this led in l98i to the adoption

of the new na(ne Coconut Industries.This

periodical is now devoting most issues to

feature topics such as coconut for food,

coconut energy, or coconut oil, along with

general information from othef publica-

tions, industrial news, production figures,

trade inquiries, and so forth' For anyone

involved with the coconut industry. or

interested in following future trends, this

represents an indispensable source of cur-

rent information.
The ICDA also is distributing two other

documents issued in 1981' A 44-page

report entitled 
"Coconut Fibre in Swe-

HARRIES: COCONUT PALM, ROBBER CRAB t 3 7

of floating coconuts. Sci. New Guinea 7: 69-

72.
WARNER, C.F. 1977. The Biology of Crabs. Elek

Science, London.

Zooroctcel SocIETY oF LoNDoN. 1832. Proceed-

ings of the Committee of Science and Corre-

spondence, p. l7'

den," was prepared to promote the import

of products from developing countries.
"Introduction to Integrated Processing of

Coconuts," 99 pages, is a comprehensive

plan, designed by Scarab Development

AB, for the simultaneous processing of

coconuts to obtain oil, food products,

coconut water. fiber. and charcoal.t This

integrated processing procedure would

increase both productive employment and

ext'ort earnings in the countries where the

coconuts are grown. Adoption of this tech'

nique on a large scale could signal the

beginning of a new era for this palm which

has so often been called the 
"tree of life."

A subscription to the periodical may be

obtained for 20 pounds sterling per year

in industrialized, and for 7 in developing

countries. The first report is free of charge

except postage and handling, the second

costs $75 to subscribers. All can be

ordered from ICDA, Box 7605, S-I03 94

Stockholm, Sweden.
DnNNrs JoHNsoN

' Integrated processing of coconuts in the Phil ip-

pines was advocated by Vicente D. Cabriel, Sr. in

Progress ctrid Prosperity in the Coconut Industry,

Phil ippine Inventors Commission, 1976, 56 pp.
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Bentincltict was established bv Berrv.
and commemorates  Wi l l iam H.nry  Cau-
endish-Bentinck (Governor General of the
East Indies, I774 1839). The genus
includes only two species, both native to
different regions of India. One, B. ruico-
bnrica, is found in the Nicobar Islands,
commonly associated with Areca catechu,
P ina .nga man i i  and Rhopa lob las te
augusta.

The other species, B. condapanna,, is
native to Travancore and South Kerala,
and grows on precipitous cliffs within its
res t r i c ted  range.  The spec i f i c  ep i the t
comes from its local name. In Roxburgh's
Flora Indica, 3: 62I (1832), in which
Berry described the species, its spelling is
given as "condapanna." However, var-
ious subsequent authors who have dealt
with the species give their spellings var-
ious ly  as  "  coddaponna, "  "  conda.
ponna, "  "  codapa,nna, "  and "  conda-
pnna" (cf. ,  Cri f f i th I850, Hooker 1894,
Blatter 1926, Fischer 1931, Padmanab-
han and Regupathy l98l).  Among these,
the  f i rs t  vers ion  is  the  commonest ,
although different from that originally
given by Berry.

This soecies occurs in the border areas
between the states of Kerala and Tamil
Nadu. The language of Kerala is Malay-
alam while that of Tamil Nadu is Tamil.
The specific name is a compound word
derived from two words-'(conda" and
"pana." Both these words happen to occur
in Malayalam as well as Tamil and have
the same meaning in both languages.
There is one more local name for this
species, i .e.,  "vari-kamugu," meaning
"hill-arecanut" in both languages. The

Etymology of Bentinckia condapanna

K. S. MeNnAL AND C. RsNure
I)epartment of Botany, l-,:rt itersitt o/ CaLicut, CulictLt-67i1 6!15, India

[Vor. 27

word "pana" means palm. "Conda" is the
word used to describe a characteristic,
rather casual knot of hair (hair style) com-
monly worn by women in South India. The
similarity between the "conda" hair style
and the just-opened inflorescence of the
palm is striking even from a distance, and
hence the popular local name "conda *
pana" for the plant, which when com-
pounded together should become "con-

dappana." The additional "d" in the spell-
ing used by some authors is superfluous.

"Panna" is the name used (in Mala-
yalam, and sometimes in Tamil also) to
designate an altogether different class of

P R I N C I P E S

l .  B c r t t i n r  k i a  r  t t n d n O o r , , o  U * r r t
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plants, namely the ferns. Various types of
"pannas" (ferns) such as "Arana panna"

\Aspidium splendens), "Vall i panna"

\Lygodium f.exuosum), 
"'Weli panna"

(  Polypodium spp.) ,  "Para panna"
(-lsplenium spp.), etc. had been described
from this region as long ago as 1693 by
\-an Rheede in his Hortus Malabaricus.
Even today the word o'panna" means fern.
Therefore, the latter half of the specific
name of the palm ought not to have been
"-panna," which would be misleading as
the name of a palm; instead it should have
been 'o-pana."

The difference in the spellings of the
specific name of the palm given by differ-
ent authors is evidently due to the dispar-

MANILAL AND RENUKA: BENTINCKIA I 3 9

ity between its correct local name and its
validly published binomial.
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30% PRICE REDUCTION
PRINCIPES BACK ISSUES

LIMITED OFFER-ATJGUST-
SEPTEMBER ONLY

Back issues of Principes are being reduced in price from $5 to $3'50 each during

the months of August ani September 1983. The lequirements are simple. You must be

a member or subscribing libraiy; your order must be for l0 or more assorted copies; and

you must place your oider during August and September 1983. Please enclose your

remittance. Postage and handling is included.
Principes has Leen published quarterly since its initial issue in October 1956' There

are over 100 back issues available.
An Index to Principes, Volumes I-20,1956-1976 is also available for $3.50, during

this special sale.
The entire set of Principes remains the most complete source of information on palms.

A list of the issues you dlsire, and your remittance should be sent to The Palm Society,

P.O. Box 368, Lawrence, KS, 66044.
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A NEU/ VENTURE FOR THE PALM SOCIETY
For some time it has been evident that some means by which books on palms could

be published or reprinted and made more accessible is greatly needed. At the iast meeting
of The Board of Directors in Florida in November, the Publications Committee was directed
to investigate the possibility of a Palm Society Revolving Publications Fund. Such a fund
would finance publications of new works on palms, reprint important and unobtainable
books or papers, and support the continued publication of Principes. The fund would
be revolving in that profits resulting from the sale of. one work would finance the next
publication.

At The Board Meeting it was iealized that The Society has a unique opportunity to
start a publication fund now by undertaking the publication of "Genera Palmarum: The
Classification of Palms." This book representing Hal Moore's life work, will be a corner-
stone of palm classification for many years to come.'A conspectus of "Genera Palmarum"
has been sent to all board members and their decision to go ahead with this venture was
unanimous.

The advantages of publication of "Genera Palmarum" by The Society are that the
book can be sold at a lower price and that any profits will be used for other publications
on palms. A minimum of $50,000 will be required to print 2500 copies, and about
$70,000 for 5000 copies. Some of the money may be raised by prepublication sales, but
to go ahead with this project The Society must raise the minimum amount in advance.
Members are invited to contribute toward the establishment of this fund. If we can print
the larger number, the price of the book will be less. Chapters are urged to plan fund-
raising activities during the coming year. Our target date is September l, 1984. Each
issue of Principes wilJ give a report on progress.

Rrcueno Doucres

PALM SHOW AND SALE
South Florida Chapter,
November 5-6.  1983.




