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Editorial

EDITORIAL

This year the International Palm Society's Biennial meeting will be held on the island

of Hawaii in mid June. We hope that many of you will be able to attend and enjoy what

is bound to be an exciting week of meetings and events. For us, the editors, living as we

do in cold temperate parts of the world, this is one of the few times when we have the

opportunity to meet with members of the Society, and we find it exciting and rewarding.

-\t the Biennial we can discuss face to face the contents and production of Principes.

The Biennial is also a time for enjoying palms in the wild and in collections. Fittingly our
\pril issue begins with a foretaste of the palm delights of Hawaii: Norman Bezona's
introduction to the palms in the mountain cloud forests of Kona.

California member Don Hodel has been preparing an account of the species of Cha-
n(redorecL in cultivation. This book for which we have all been waiting will be published

in the near future. See page 99 of tiis issue for more details and the need for help with
color. In his studies Don has discovered that several species in cultivation have not yet

been described: the"e new species must be named before the book goes to press. In ihe
lirst of several planned papers, he describes with Natalie Uhl two new species from Mexico.

Rational plans for conserving rare palms in their natural habitats demand detailed
knowledge of their ecology-details which are obtainable only by long and painstaking
freld work. Keith Clancy and Michael Sullivan provide just such information in their study

of the needle palm, Rhapidophyllum hystrix.
Another article deals with a curious and geographically isolated palm. Bill Gunther and

Paul Mahalik present an account of a visit to the remote islands of Juan Fernandez to
.ee the endemic paIm, Juania austro,lis. This handsome genus, adapted to a cool oceanic
,:limate, is related to the palms of the Andes. The article has sad overtones. Paul died
early this year and the trip was his last palm collecting expedition. For more about Paul
. e e  D .  7 8 .

Two palm workers from the Nigerian Institute for Oil Palm Research have provided a

paper on methods for handling pollen of Raphia hookeri. Controlled pollination is an
es-sential part of breeding, and in the huge inflorescences of Rnphia, this is not a simple
ntatter.

Those of us who attended the splendid last Biennial in Queensland, Australia, will
remember the fine new Palmetum in Townsville. Robert Tucker describes how the Pal-
metum was developed-may it continue to flourish.

Finally this issue ends with much news from the Chapters as ably prepared by Jim
Cain. It shows that interest and enthusiasm for palms is growing apace.

We look forward to a grand Biennial with the chance to meet many old and new friends.
\\'e'll see you therel

JoHN DneNsrrslr
Nerelrn W. Usl
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Palm Society members visiting the Island
of Hawaii for the Biennial Meeting in June
will be amazed. at the climatic diversity
here. The east side of the Island is pre-
dominately tropical rainforests, macada-
mia orchards, and sugarcane. Mauna Loa
volcano and Mauna Kea, rising almost
4,300 meters above sea level, create micro-
climates from warm, wet and humid to
desert conditions. Elevations above 1,500
meters are cool temperate to almost alpine.

The west or leeward slopes are home to
Kona coffee, citrus, macadamia nut,
banana, and many other tropical and sub-
tropical fruits. Palms, both rare and com-
mon, are found throughout the Island up
to about 600 meters elevation. However,
since most Island residents live in the low-
lands, very few palms are found at higher
.elevations. Of the 30 odd species of endemic
Pritchardia only P. beccariana is found
naturally at 1,000 or more meters.

Since very little research has been done
with palms in the mountains, a 40 acre
site at Kaloko Mauka, Kona is being devel-
oped for the testing of the many palms
being introduced into Hawaii. The site is
in the subtropical cloud forest at 1,000
meters above sea level. The predominant
vegetation is the native Ohia, Koa, treefern
complex. The Ohia (Meterosidos poly-
tnorpha) forest is the home of several rare
endemic Hawaiian birds. Koa (Acacia koa)
is a rare wood used in making canoes and
furniture. Treeferns (Cibotium species) are
up to l0 meters tall and in solid stands.

Kaloko Mauka is a 2,000 acre native
forest above Kailua Village on the slopes
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of Hualalai volcano. It extends from
approximately 500 meters to 2,000 meters
above sea level. Although the area is
sparsely populated, gardens are a fasci
nating mixture of Heliconias and Hydran-
geas-Calatheas and Camellias. Frost may
occasionally occur at 2,000 meters, but
temperatures at 1,000 meters never fall
that low. It is the drier side of the Island
with most precipitation occurring in sum-
mer as it does in Florida. The annual aver-
age is approximately 175 centimeters.

After seven years of testing we have
found that the aiea is particularly suited
to cool, cloud forest palms, native to similar
island environments such as Central Amer-
ica, South America, Australia, Southeast
Asia and the Pacific. Palms from warm,
dry, sunny areas do poorly because of a
lack of heat, I suspect. However, nutrition
may also be a problem since the young,
high organic soils are deficient in most
nutrients. Competition for light is also
exacerbated by the heavy growth of ferns
and forest trees.

More than 2,500 palms have now been
planted in the area representing over 50
genera. Most Cham.aedorea species do well
as do Pinanga, Livistona, Aiphanes,
Rhapis, Drymophloeus, Synechanthus,
Geonoma" Reinhardtia and other shade
lovers.

Laccospadix australasica thrives as do
Archontophoenix alexandrae and, A. cun-
ningham.iana, Howea forsteriana and FL
belmoreana, Rhopalostylis, Ptycho-
s p erma, C aryota, Tr ac hyc ar pu s fo r tunei,
Chamaerops hurnilis, Mackeea m.agni-

P R I N C I P E S

Palms in the Mountain Cloud
Forests of Kona. Hawaii

Nonlren BnzoNe
P.O. Box 936, Kailua-Kona, HI 96745
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f.ca, and Rauenea robustior. Surprisingly,
even some lriartea and, Socratea species
do well.

With sun, Phoenix species thrive as do
Washingtonia robusta, Wallichia disti-
cha, Neod.ypsis decaryi, most Syagrus,
Veitchia joannis, Chrysalidocarpus
lutescenso C. rnadagascariensis, C. caba-
daeo Norrnanbya normanbyi, Clinostig-
rna, Chambeyronia macrocarpa, Arenga
and Pigafetta f.laris along with many oth-
ers.

Palms thaf are slow but healthy include
Sabal species, Licuala spinosa, L. ram-
sayi, Thrinax microcarpa, Areca ues-

tiaria, A. triandra, and. Dictyosperma
album. Syagrus rontanzoffiana, Bactris
gasipa.es, Euterpe edulis, Latania uer-
schaffelt i i , Roystonea regia, and
Hyophorbe are also quite slow growing in
this area.

Palms that did not succeed include such
lowland species as Cocos nucifera, I/er-
schafeltia s plendida, Veitchia mer rillii,
Carpentaria acuminata, Gulubia costata
and Neoueitchia storc ki i.

We of the Volcano Island look forward
to hosting The Palm Society in June so
that we can all learn more about the cul-
tivation of palms.

CLASSIFIED

INDONESIAN PALM AND CYCAD SEEDS. For swap or in commercial ouantities:
R hopoloblaste ceramicn. Drymophloeus oliuiformis. Calypt rocalyx spitatus. Crono-
phyllum microcarpum, and many other species. Cycas rumphii also. Want to buy seed
from Latin America, Pacific islands, and Madagascar. JACK HAMZAH, % Conoco Indo-
nesia, P.O. Box 1367, Jakarta 100I3, Indonesia.

PALM SEED AVAILABLE FOR EXCHANGE. Arenga, Bismarcltia, Latania, Rhapi-
dophyllum, Hyphaene, Copernicia, Coccothrinax, Hyophorbe, Pseudophoenix, Thri-
zar. CROWN IMPORTS. RICHARD RUDY, P.O. Box 2\2,Winter Beach, FL 3297I.

UNITED KINGDOM AND E.E.C. A self-addressed label will bring you the latest list from
The Palm Centre of a wide range of young palms available by mail order, including
Raaenea, Butia, Brahea, Nannorrhops, Jubaea, Licuala, Sabal, Caryota, Rhapis,
Liaistona, Carpentaria, Wettiruia, Dictyocaryum, Socratea, Iriartea, Chamaedorea
rnetallica, Astrocaryum, Roystonea, Normanbya, and many others. Write: THE PALM
CENTRE, 563 Upper Richmond Rd. West, London SWl4 7ED United Kingdom. (01)
876 3223. When in London do visit! Five minutes from Kew Gardens.

PALM SEEDLINGS . 4" , gallon, and 2 gallon palms shipped countrywide, barerooted, in
moist sphagnurn. Arenga undulatifulia, Calamus sp., Caryota (solitary), Chambeyronia,
rare Chrysalidocarpus spp., Coccothrinax crinita, Coperniciasp., Cryosophila, Gulubia,
Hy p haene, Kerriodoxa, N eody p sis lastelliana, Oraniop sis, Raa enea, Satakentia liu-
kiuensis, Zornbia. CAROL GRAFF, 6600 S.W. 45 St., Miami, FL 33I55. (305) 666-
1457 .

PALMS. Indoor, cold-hardy, or tropical. Shipped by air in original containers, no bare-
rooting. Grown in temperate and subtropical zones in our own essentially sterile palm mix.
Certified to ship to all states requiring inspectiori. Catalogue (an excellent condensed ref-
erence) $6.00, (refundable). THE GREEN ESCAPE, P.O. Box 1417, Dept. P, Palm
Harbor, FL 34682.
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Two New Species of Chamaedorea from Mexico

DoNern R. Hooer AND NATALTE W. UHr
Uniaersity ofCalifornia,2615 S. Grand Aue., Suite 400, Los Angeles, CA 90007 and

L. H. Bailey Hortorium, 467 Mann Library, Cornell Uniuersity, Ithaca, NY 14853

Recent work in support of a project on
Chamaedorea that will be published by the
International Palm Society in 1990 has
yielded two new species. Native to Oaxaca,
M6xico, they are well established in cul-
tivation hence names are proposed here.

Chamaedorea vistae D. R. Hodel &
N. W. Uhl, sp. nov. (Figs. l-3).

Insignis floribus femineis aurantiacis,
inflorescentiis pedunculatis longis, foliis
pinnatis longis, habitu solitario, distincta;
C. carchensi Standl. & Steyerm. affinis
sed oinnis ascendentibus numerosioribus
(pariLus 36 versus 20) nervis 5 promi-
nentibus primariis, inflorescentiae mascu-
linis rachillis numerosioribus (80- 1 00 ver-
sus 40), fructibus oblongis aurantiacis
maturitate nigris differt. Typus: M6xico,
H. E. Moore, Jr. & G. S. Bunting 8913
(holotypus BH; isotypus MEXU).

Stem solitary, erect, stout, to 5 m tall,
5-10 cm diam., green, ringed, nodes white
and prominent, to 2.5 cm wide, internodes
to 20 cm long, prop roots evident (at least
in some cultivated material) to 60 cm up
the stem. Leaves 4-6, erect-spreading,
pinnate (Fig. l); sheath 40 B0 cm long,
green, somewhat swollen, tubular (Fig. 2),
tightly clasping, obliquely open at the apex,
longitudinally striate-nerved; petiole to 30
cm long, green and flattened or grooved
adaxially especially toward the base, green
and rounded abaxially with a pale yellow
or yellow-green band extending onto the
rachis; rachis l-1.5 m long, green and
angled adaxially, pale and rounded abax-
ially; blade with the pinnae ascending

slightly but conspicuously off the rachis to
appear wide-angled, v-shaped in cross-sec-
tion: pinnae to 36 on each side of the
rachis, regularly arranged, linear-lanceo-
late, 30-65 x 3.5-4 cm, dull dark green,
+straight, falcate, acuminate, a promi-
nent midrib and 2 secondary nerves on
each side of this somewhat recessed (onlv

midrib prominent adaxially in dried mate-
rial), all 5 nerves more prominent abaxi-
ally, tertiary nerves numerous and faint.

Inflorescences emerging from below the
Ieaves, erect but nodding when laden with
fruits; peduncles to 75 cm long, stoutish,
2.5-3 cm wide at the base and there flat-
tened, l-1.5 cm diam. at the apex and
there -frounded, erect and greenish in
flower, orange apically and nodding in
mature fruit; bracts 5, these tubular-
sheathing, fibrous, brownish at anthesis,
often fallen in mature fruit, acute-acumi-
nate, bifid, longitudinally striate-nerved,
prophyll to 12 cm long, 2nd bract to 30
cm long, 3rd to 35 cm long, 4th to 6 cm
long, this exceeding the peduncle and con-
cealing smaller 5th bract that is to 12 cm
Iong. Staminate inflorescences large (Fig.

3) with a rachis to 60 cm long, erect,
straight, green, longitudinally ridged; rach-
illae to I00, basal ones the largest, to 30
cm long, mostly unbranched but some-
t imes furcate, becoming progressively
shorter toward the apex of the rachis,
drooping. green. Pistillate inflorescences
with a rachis to 40 cm long, greenish and
erect at anthesis, orange and downward
pointing in mature fruit, basal branches
ramified l-2 times; rachillae to 50, these
to 30 cm longo erect of ascending and dark
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l. Chamaedorea aistae in fruit at Wahiawa Botanic Gardens, Honolulu, Hawaii. Note the pinnae ascending

off the rachis, the long-pedunculate infrutescence, and conspicuously ringed stem. 2. Prominent, tubular leaf

sheaths of Chamaedorea uistae and. newly emerging inflorescences, Lyon Arboretum, Honolulu, Hawaii.

green at anthesis, orange and downward
pointing in mature fruit.

Staminate flowers + densely arranged
but not contiguous; sepals 0.75 x I.25
mm, slightly connate at the base and form-
ing a shallow cupule with 3 rounded lobes,
margins brown; petals 3.0 x 2.5 rrrm,
erbct, lralrrate, moderately thick, free and
spreading apically at anthesis; stamens with
short, to 0.3 mm, triangular filaments
adnate basally to the petals, anthers L5
x I mm, +basifixed, divergent at the
base, latrorse; pistillode slender, to 2.0 mm
Iong, slightly longer than the stamens, wider
at the middle, tip small, + 3-lobed; stamens
ca. ys the height of the pistillode, both
shorter than the petals. Pistillate flowers
I.5 mm apart in 4 irregular rows, -f glo-
bose, 2.5 x 2.5 mm; calyx ringlike, low,
orange-yellow, sepals briefly connate in

basal Yd-Vz, lobes 0.5 x L75 mm,
rounded, margins brown; petals orange-
yellow with whitish margins, strongly
imbricate, ovate, 2.0 x 2.0 mm; stami-
nodes lacking or if presento 6, minute,
dentiform, white, adnate to petals; pistil
greenish, rounded, 2.0 x 1.5 mm, stigmas
erect, reflexed, yellowish, just protruding
from open petal tips. Fruits golden-orange
ripening black, oblong, I0-I2 x 7-9 mm
diam.

Distribution: MEXICO. Oaxaca: dense,
wet montane forest on the Atlantic slope,
1300 m elev., probably endemic._

Specimens Examined:  MEXICO.
Oaxaca: Vista Hermosa, H. E. Moore, Jr.
& G. S. Bunting 89J3 (holotype BH; iso-
type MEXU); D. R. & R. J. Hodel945
(BH; MEXU). CULTIVATION. United
States. New York: Ithaca, grown in the
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r.

3. Large staminate inflorescence of Chamaedorea aistaehas a rachis 80 cm long with 100 drooping rachillae,
Lyon Arboretum. Honolulu, Hawaii.

conservatory of the L. H. Bailey Horto-
rium as BH61-1178, H. E. Moore, Ir. &
G. S. Bunting 8913 6ls (BH); O. J. Blan-
chard s.n. (BH).

The specific epithet is taken from the
type locality, Vista Hermosa, an area of
rugged, steep, densely forested slopes with
panoramic views or vistas.

Charnaedorea uistae is a handsome and
rather robust species. It is particularly
striking when pistillate plants are bearing
clusters of not-yet-mature, golden-orange
fruits at the ends of long, arching pedun-
cles. It differs from all other members of
the genus in its combination of orange-
yellow pistillate flowers, long-pedunculate
inflorescences, long-pinnate leaves with
prominently nerved pinnae, and solitary
habit. C. uistae appears closest to C. car-
chensis from the Atlantic slope of Gua-
temala but can be distinguished by the
more numerous (up to 36 versus 20), stiffiy
ascending pinnae with five prominent pri
mary nerves, the larger staminate inflo-
rescence with more numerous (up to 100
versus 40) rachillae: and the fruits first

conspicuously golden-orange then soft-rip-
ening black. In addition, C. aistae quickly
develops a prominent above-ground stem
while C. carchensis remains essentially
acaulescent and flowers and fruits at this
stage, forming a short stem much later.

Charnaedorea uistae is cultivated in
gardens and collections in Hawaii, Cali-
fornia, Florida, Australia, Costa Rica and,
perhaps, elsewhere. Fruiting plants occur
in Hawaii at W"ahiawa Botanic Garden of
the Honolulu Botanic Gardens, 

'Waimea

Arboretum, and Lyon Arboretum. Fruiting
plants were also observed at Jardin Bot5Lni-
co Robert y Catherine Wilson (formerly
Las Cruces Tropical Botanical Garden) near
San Vito de Coto Brus in Costa Rica. These
fruiting plants have been grown from seeds
collected from plants growing in the con-
servatory of the L. H. Bailey Hortorium
at Cornell University as BH61-1178.
These were grown from seeds gathered by
Moore when he first collected the species
in M6xico. From time to time, seeds pro-
duced on the plants at Cornell have been
distributed by Moore and the Seed Bank
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Chamaedorea whitelockiana, D. R. Hodel 85-3, in the garden of L. M. Whitelock, Los Angeles, Cali

IOrnla.

of the International Palm Society. Recently,
Lyon Arboretum has begun to distribute
seeds and seedlings of C. uistae under the
number BH61-1178.

Chamaedorea whitelockiana D. R.
Hodel & N. W. Uhl, sp. nov. (Figs.
4.5) .

C. digitatae Standl. & Steyerm. et
pachecoanae Standl. & Steyerm. et
paraisectae Burret affinis sed segmento-
rum apicibus pendulis differt; a C. digitata
segmentis pluribus, inflorescentiae rachi-
dibus longioribus, rachillis masculinis plu-
ribus differt; a C. pachecoona habitu non
acaulescenti, vaginis magis clausis tubu-
losis, inflorescentiae rachidibus multo lon-
gioribus differt; a C. paraisecla caudicibus
crassioribus, fl oribus masculinis grandiori-
bus, rachillis femineis tenuibus apicibus spi-
niformibus differt. Typus: M6xico, D. R.
& R. "f. Hodel 935 (holotypus BH; iso-
typus MEXU).
, Stem solitary, erect, to 2 m tall, I-1.3

cm diam., green, ringed, internodes to l0
cm long, often covered with old persistent
leaf bases; plants occasionally flowering with
a much reduced inflorescence when very
small and appearing acaulescent but
actually having at this time a short sub-
terranean caudex to 20 cm long, overall
height at this stage including leaves less
than 30 cm. Leaves 5-7, spreading, pin-
nate (Fig. 4); sheath to 17 cm long, tubu-
Iar, tightly clasping, obliquely open api-
cally and there the margin brownish and
ragged with a brown ligule 5-8 mm long
on either side of the petiole, below this the
margin whitish and green, longitudinally
striate-nervedi petiole 10-20 cm long,
green and finely grooved adaxially, rounded
and with a pale band abaxially extending
from the rachis onto the sheath; rachis to
35 cm long, green and angled adaxialli,
pale and rounded abaxially; the blade to
40 x I 5 cm; pinnae 7 -9(I3) on each side
of the rachis, opposite or subopposite, lan-
ceolate, falcately long-acuminate, thin-
papery, the apical one-third of each pinna
drooping and curling down and under, con-

C.
C.
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5. Staminate inflorescenc€ of Chamaedorea whi-

telochiana, D. R. Hodel852, emerges from the leaf

axils. Note the apices of the pinnae curving downward

and under.

tracted at the base and there a hard knob
or callus at the point of attachment, slightly
ir idescent gray-green adaxial ly, paler
abaxially, lower middle ones the longest,
to 15 x 3 cm, a prominent midrib and 2
-l- inconspicuous secondary nerves on each
side of this or the secondaries lacking, ter-
tiary nerves faint and inconspicuous. pin-
nae progressively smaller toward the apex
of the rachis, 2 basal pinnae smaller, apical
pair the shortest of all with 2 prominent
primary nerves; or when young and acau-
Iescent, leaves finely divided, sheath 3-5
cm long, very open, completely sheathing
only near the base; petiole 5-B cm long;
blade 20 x 12 cm; pinnae linear-lanceo-
late, straight, slightly falcate, 7 x 0.8 cm,
only a midrib prominent, secondary and
tertiary nerves inconspicuous.

Inf lorescences interfol iar but often

lVoL. 34

infrafoliar in fruit, erect. Staminate inflo-
rescence (Fig. 5) with peduncle 25 30 cm
long, 7 -9 mm wide at the base and there
flattened. 3-4 mm wide at the apex and
there rounded, erect, greenish or pale at
anthesis; bracts 7-8, tightly sheathing,
obliquely open apically, Iongitudinally
striate-nerved, drying brownish and pap-
ery at anthesis, acute-acuminate, to 3.5
cm lon$, 2nd bract to 6 cm long, 3rd to
9 cm long, 4th-7th to l0 cm long, 8th to
4 cm long; rachis to 5 cm long, slightly
to strongly curved, lime-green at anthesis;
rachillae I2-I5, to l0-I2 cm long, sim-
ple, erecto + stiff, 1.5-2 mm diam., lime-
green at anthesis. Pistillate inflorescence
with peduncle to 40 cm long, erect, slen-
der, 5 mm wide at the base and there
flattened, 2.5 mm diam. at the apex and
rounded, pale or greenish at anthesis,
orange in fruit where exposed; bracts sim-
ilar to those of the staminate; rachis 1-3
cm long, greenish at anthesis, orange in
fruit; rachillae 6-8, to l0 cm long, erect,
stiffish, slender, 2 mm diam.,longitudinally
ridged or angled or finely grooved, slightly
spinose-tipped, greenish at anthesiso orange
in fruit.

Staminate flowers in rather dense spi-
rals, slightly immersed in elliptic depres-
sions, 2-3 mm apart, depressed-globose,
3 x 4 mm; calyx low, 0.5 x 2.5 mm,
pale yellow-green, shallowly 3Jobed; corolla
4 mm wide, bright yellow, petals valvate,
free nearly to the base, broadly acute,
incurved but not connate at the tips, 4-5
x 3 mm; stamens leaning away from and
not exceeding the pistillode, filaments pale,
l-1.5 mm long, anthers l-I.5 mm long;
pistillode broadly columnar, lime-green, 2-
2.5 mm high. Pistillate flowers arranged
in lax spirals, slightly immersed in elliptic
depressions, 4-5 mm apart, globose, 3 x
3 mm; calyx coruriform, l-1.5 x 2-2.5
mm, prominently 3-lobed, lobes broadly
rounded, green; petals imbricate basally
and spreading apically, 3 x 2-2.5 rnm,
acute, glossy yellow; staminodes lacking;
pistil globose, green,2 x 2 mm, flattened
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apically, styles lacking or reduced, stigmas
pointed, short, dark green or brownish.
Fruits black, globosp, 7-8 mm diam.

Distribution: MEXICO. Oaxaca: moist
pine-oak forest on steep and rocky sub-
strate on the Pacific slope; I,400-i,900
m elev.. probably endemic.

Speci rnens Examined:  MEXICO.
Oaxaca: beyond San Gabriel Mixtepec
alone road from Puerto Escondido to
Oa*aca, D. R. & R. J. Hodel935 (holo-
type BH; isotype MEXU). CULTIVA-
TION. United States. California: Los
Angeles, in the garden of L. M. Whitelock,
D. R. Hodel 687, 852, 853 (BH)' all
grown from seeds originally collected at
the type locality.

Charnaedor ea whitelockiana is named
for Loran M. Whitelock of Los Angeles,
California who, in l98l, collected the
species in Oaxaca, M6xico. Whitelock
returned to Los Angeles with seeds and
plants and established them in his garden
where they were first brought to our atten-
tion.

A dainty and attractive plant, C. white-
lockiana is close to C. digitata, C. pache-
coand,, and C. paraisecta, all from Gua-
temala. It can be distinguished from all in
the drooping, downward-recurving tips of
the pinnae. Probably closest Io C. parui-
secta, C. whitelockiana can also be dis-
tinguished from it by the much stouter
stem; inflorescences interfoliar and not
breaking through the sheaths; distinctly
larger staminate flowers with broadly ovate
petals; and much more slender' spinose-
tipped, pistillate rachillae with laxly dis-
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posed flowers. It also differs from C. digi-
tata in the greater number of pinnae, the
much longer rachis of the inflorescence,
and the staminate with many more rachil-
lae. From C. pachecoana, it can be dis-
tinguished by its trunked habit, more tubu-
lar leaf sheaths, and the inflorescences with
many more rachillae and a much longer
rachis.

Chamaedorea whitelockiana exhibits a
growth phase best described as juvenile, with
plants characterized by their virtually
acaulescent habit and finely divided leaves
with numerous, narrow pinnae not unlike
that of C. elegans Mart. Plants are not
truly acaulescent during this period but
actually possess a short, curving, rooting
subterranean stem with highly congested
nodes. Although remaining acaulescent for
several years, they begin to flower and fruit
during this phase with much reduced inflo-
rescences until later forming a visible stem
with normal-sized inflorescences and
broader pinnae. This juvenile phase may
allow the plants to become anchored
securely in their substrate before devel-
oping an erect, above-ground stem.
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The demography o{ populations of the acaulescent.

cespitose and dioecious needle palm, Rhapidophyl-

Ium hystrix (Pursh) H. A. Wendl. & Drude, was

studied at the northern end of its range. A total of

867 palms were censused on the Souinlovey Creek

floodplain in northern Mississippi where the popula-

tion density was 299 palms,/ha. Of the censused

individuals 478 were adults and 389 were juveniles.

All seedlings were found growing on the parent or in

the soil beneath the parent and were not censused.

A staminate: pisti l late ratio of I.05 was measured.

Crowth data were obtained from 15 mature individ-

uals. The mean number of new leaves entering the

crown from the 
"sword" stage was 2.29 during a l0

month sampling period (2.76 per annum). There were

no apparent differences between the sexes, for this

small subset of the population, for any morphometric

characteristic (e.g., leaf dimensions). The proportion

of plants in flower each year varied considerably;

39To of the staminate plants flowered in 1984 and

96% flowered in l9B5 whereas 357o of the pistillate

plants flowered in 1984 and,B37o flowered in 1985.

Staminate plants produced 1.5 times more inflores-

cences per plant than pistillate plants. Demographic

patterns observed in Mississippi were similar to those

characterizing a second site in Alabama.

The needle palm, Rhapidophyllum
hystrix (Pursh) H. A. Wendl. & Drude,
is an uncommon species restricted to five
states (Florida, Georgia, South Carolina,
Alabama, and Mississippi) in the south-
eastern United States (Clancy and Sullivan
1990). This palm occurs as an understory,
usually acaulescent and frequently cespi-
tose species in mesic habitats of deciduous
forests and bottomlands, along floodplains,
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and in ravines, swamp forests, and ham-
mocks. The needle palm has been described
as "one of those plants which is on the
verge of extinction through natural agen-
cies" (Small 1923) and as a ooslowly van-
ishing relict species" (Shuey and Wun-
derlin 1977). Although the needle palm is
not currently on the U.S.D.I., Fish and
Wildlife Service (1985) special concern
plant list (this is an update of the Smith-
sonian Institution list bv Avensu and
DeFillips 1978) its statui could quickly
change to threatened if habitat that sup-
ports this plant is destroyed. This ongoing
threat was recently, and dramatically,
illustrated when one of two Rhapid,o-
phyllurn populations, only recently "redis.

covered" (after 100 years) in South Car-
olina by K. Wurdack and R. McCartney,
was partially destroyed shortly after its
d iscovery by logging operat ions
(McCartney, pers. comm.).

While threats to habitats that support
the needle palm are real, it is encouraging
to note that over the past 12 years there
has been a substantial increase in the num-
ber of counties known to contain the needle
palm (see Fig. I and compare with Shuey
and Wunderlin 1977). However, this sub-
stantial increase in localities should be
treated with caution as it does not neces-
sarily mean a significant increase in total
number of individuals. Many populations
of Rhapidophyllum contain less than a
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1,. The distribution of Rhapidophyllum hystrix in the southeastern United States. Solid circles represent its
distribution as reported by Shuey and Wunderlin (1977). Squares represent county records added since 1977.
Triangles represent literature or sight records. Stars represent county records recently discovered by the senior
author. Line extending across Alabama, Georgia, and South Carolina represents the northern limit of the Coastal

Plain.

dozen individuals and some consist of a
single individual.

This paper examines the demography
of the needle palm at two sites located at
the northern part of its range. In recent
years there has been an increase in demo-
graphic studies in the palm family. A few
of the more notable studies include Saru-
kh6n (1978), Piiero and Sarukh6n (i982)
and Piiero et al. (1986) on their long-term
studies of Astrocarrytn rnexicanum Liebm.
in Mexicoo Anderson (1983) on Orbignya
martiana Barb. Rodr. in Brazil. De Steven

(1986) onOenocarpus mapora Karst. and
De Steven et al. (I987) on I 3 palm species
in Panama, and Myers (lg8t, 1984) on
Raphia taedigera in Costa Rica. There
is a paucity of demographic data on palms
growing in the temperale zone as com-
pared to those that inhabit the tropics.

Materials and Methods

Mississippi Sire. This site was located
on the flat (slopes <5o) floodplain on the
north side of Souinlovey Creek at its inter-
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2. Location of the Mississippi (along Souinlovey Creek in Clarke County) and Alabama (along the Alabama
River. in Monroe County) sites.

section with Interstate 59 in northwestern
Clarke County, Mississippi- (32o06'N,
88o54'W)(Figs. 2,3). Floristically, the site
supports a mixed deciduous hardwood for-
est on sandy, well-drained soil. This site
covers approximately 30 ha and contains
well over 1,000 needle palms.

Alabama Site. This site was located at
Claiborne Bluff above the Alabama River
(Ftgs. 2,4) in Monroe County, Alabama
(31"55'N, 87"50'W). Several deep ravines
characterize this site. This site, Iike the
one in Mississippi, supports a mixed decid-
uous forest. The soils are well-drained, cal-
careous, and very sandy. Rhapidophyl-
lwn is restricted here to one narrow, steep-
sided ravine covered by thallose liverworts,
maidenhair ferns, and an occasional needle
palm. Most needle palms are found along
the lower half of the west,/northwest-facing
slopes (Fig. 4). The Alabama site comprises
an area of ca. 2.5 ha and contains 53
needle palms.

Collection of Demographic Data. The
majority of demographic data for Rhapi-
dophyllum was collected at the Mississippi
site. An area measuring 240 x I20 m
(2.9 ha) was staked off and divided into
32 quadrats, each 30 x 30 m. This part
of the site contained the greatest concen-
tration of needle palms. A census of the
needle palms within this area was made in
January I9B5 to determine their density.

In May l9B5 all palms within the 2,9
ha area were tagged and their life stage
recorded (adult or juvenile). Plants which
were sexually mature were classified as
adults, while plants that showed no evi-
dence of sexual maturity and had divided
leaf blades were classified as juveniles..
Seedlings, for purposes of this study, were
those plants possessing narrow, undivided
Ieaf blades only. In the case of mature
plants the sex was also recorded. Some of
the plants classified as juveniles may have
been adults which had not flowered for a
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3. Distribution of Rhapidophyllzm at the Missis-
sippi site. Each solid cicle represents ca. l0 plants.

number of years. No seedlings were
observed established in open aieas away
from parent plants. However, many of the
pistillate plants had dozens of seedlings
growing among their leaf bases or in the
soil at their bases. Since few, if any' of
these seedlings were expected to contribute
to a replacement of the population, they
were not included in the determination of
life-stage distribution.

The majority of needle palms at the
Mississippi site were in the cespitose (i.e.,
multiple-stemmed) condition. Branches are
produced from basally located subterra-
nean buds. Some individuals exhibited a
proliferation of branches or ramets (in some
cases >10 ramets), as confirmed from
excavations ofseveral cespitose plants' The
height of the largest axis (measured to top
of uppermost leaf) within a cluster was
recorded, as well as the number of leaves
and the number of ramets. For purposes
of this study all mature plants were cen-
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4. The distribution of staminate, pistillate, and juve-

nile plants ol Rhapidophyllum along the ravine at
the Alabama site'

sused and treated as separate genetic indi-

viduals, even if in fact they were not.
Because of the growth habit of Rhapi'
dophyllurn it is difficult to determine the
exact genetic composition of clusters with-
out undertaking elaborate and ecologically
destructive techniques (i.e., excavations),
and this does not always result in a correct
determination. In well established palm
clusters sufficient time could have elapsed
for the connections between ramets to have
decayed resulting in independent but still
genetically equivalent shoots. One might
then confuse the separate axes as repre-
senting different genomes' when in fact
they are part of a clone. Alternatively, it
is equally possible to have a large cluster,
that originated from two or more seedlings
growing in close proximity to each other'
mistakenly interpreted as representing a
single genet.

Mature individuals were examined for
presence and type (staminate or pistillate)
ofinflorescence(s), and whether or not they
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had flowered only in l9B4 (previous year),
only in l9B5 (current year) or in both
l9B4 and 1985. It was possible to tell
whether an old inflorescence was from the
previous year or was at least two years old
based on its position on the plant and con-

[VoL, 34

dition of decay. Pistillate plants were easy
to distinguish from staminate plants by the
presence of fruits or morphology of the
inflorescence (condensed among the spines).

To estimate Ieaf production, 15 mature
individuals (eight staminate and seven pis-
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tillate) were randomly selected at the Mis-
sissippi site. Their growth was measured
monthly for a I0 month period (12 June
I9B5-19 April 1986). Growth in this case
was a measurement of leaf production from
the "sword" stage until the leaf actually
entered the crown. Initially, every leaf was
numbered and measured. A marking pen
was used to number each leaf and this
served as a permanent record of the leaf
and its position in the crown and prevented
mistakes in marking new leaYes and mea-
suring grov/th rates. After the initial mea-
surements only the youngest leaves, which
were obviously sti l l  developing, were
remeasured. This additional growth usually
represented increased petiole length and
leaf expansion. In addition, plant height
and width, and the number and dimensions
(including petiole length) of fully expanded
leaves were recorded for each of the 15
mature plants.

At the Alabama site all palms in the
ravine were censused during May t9B5
and their life stage (adult, juvenile, or seed-
ling) recorded. In addition, their height,
number of leaves, presence and type of
inflorescence, and number of ramets were
noted. Flowering was observed direetly in
I985 but not in 1984, but a determination
of whether or not individuals had flowered
in 1984 could be made based on presence'
condition, and position ofinflorescences or
infructescences. Finally, the spatial distri-
bution of the palms was also mapped (Fig.

4).

Results

Mississippi Site: Palm Density. There
were 867 needle palms within a 2.9 ha
area (299 palms,/ha). As mentioned pre-
viously, clusters (a mature axis and its
ramets) were treated as single individuals.
However. in large clusters containing sev-
eral flowering axes, each mature axis was
censused. In cespitose individuals, the
number of ramets (including the parent
axis) per individual ranged from as few as

3 to as many as 16. Figure 5 shows a
mature axis of RhapidophyLlum with a
well developed ramet on the left. Rhapi-
dophyllum conforms to Tomlinson's Model
of tree architecture (Hall6 et al' l97B),
the most common type of architectural
model found in palrns. Of 867 needle palms,
694 were branched (429 adults and 265
juveniles). Of the remaining I73 single-
axis plants, I24 were juveniles while 49
were mature. Twelve percent (27) of the
pistillate plants and 9% (22) of the sta-
minate plants were single-stemmed.

Life Stages and Sex Ratio. A total of
478 (55%) of the 867 needle palms were
mature (Figs. 5,7) while the remaining 389
were classified as juveniles (Figs. 6,7). The
sex of 12 mature individuals (all of which
were cespitose) was uncertain because the
remains of old inflorescences were too frag-
mentary for a positive determination. Of
the 466 palms in which their sex was
known, .5I% (239) were staminate'and
49% (227)were pistillate (Fig' B), resulting
in a staminate : pistillate plant ratio of 1.05.

Very few individuals reached sexual
maturity until they were at least 1.0 m
rall (75%o of plants > 1.0 m were mature)
(Fig. 7). Most individuals greater than 2.0
m high were mature, while only 2 of the
50 individuals less than 0.5 m in height
were mature. There was a slight trend for
more pistillate than staminate individuals
to be fbund in the larger size classes, while
the opposite was true for the smaller size
classes (Fig. B).

Leaf Production and Li.fe SPan. One
measure of growth n Rhapidophyllum is
based on leaf production. Table I lists mor-
phometric characteristics and growth data,
including number of fully expanded leaves
produced per year, for I5 selected mature
plants, There were no apparent differences
between sexes for any of the measured
morphometric characteristics. The range
in leaf number per plant varied from 13
to 20 for the eight staminate plants and
from I I to 20 for the seven pistillate plants.
Number of fully expanded leaves per plant
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6. Morphology of a typical jwenile Rhapidophyllum.
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through February represented by petiolar
extension only through the activity of an
intercalary meristem (Figs. l0,ll). Leaf
expansion and petiole elongation then
resumed in March. The mean number of
leaves entering the crown from the "sword"

stage for the 15 plants (staminate and pis-
tillate) was 2.29 Ior the I0 month sampling
period (2.76 per annum). However, the
actual time interval to produce a leaf from

for a randomly selected group of mature
plants (N : 27 4) varied from 6 to 30 (Fig.
9)with a mean of 15.7 (SD : 4.5), which
was slightly less than a mean of 16.2 (SD
: 3.7) for the 15 plants on which leaf
production was measured. Leaf growth was
seasonal with the greatest amount of leaf
expansion and petiolar growth occurring
from mid-June to late-September, followed
by a period of slow growth from November
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7 . Size class distribution of 867 mature and juvenile

plants of Raphidophyllurn from the Mississippi site.

Size class numbers in m represent mid-point values
(except for the smallest and largest classes) for each

class.

its inception (as a primordium) at the stem
apex until it reaches the crown is much
longer (5.9 years for a plant with l6 leaves
in the crown). There are typically the same,
or nearly the sameo number of leaf pri-
mordia in the bud as there are mature
leaves in the crown. Several stem apices
were dissected for leaf developmental stud-
ies and in each case the number of leaf
primordia equaled, or differed by only one,
the number of mature expanded leaves.
As one leaf enters the crown, another leaf
is produced by the apical meristem, and
the oldest leaf dies. On an average sized
plant (i.e., one with 16 leaves) at the Mis-
sissippi site, a leaf remains in the crown
almost 6 years before it dies; only the spiny
leaf base and fragments of the petiole per-
sist after leaf senescence. Life spans of
leaves in larger individuals (i.e., ones with
more leaves) would be longer. Based on
the above information the total time span
from leaf initiation to senescence for an
average sized individual is I 1.8 years, while
the life span of a leaf from the time it
enters the crown is 5'9 years.

Flowering. Flowering in RhaPido-
phyllurn was irregular (i.e., every individ-
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8. Size class disribution of 466 tagged staminate

and pistillate plants of Rhapidophyllum from the

Mississippi site. Size class numbers in m represent

mid-point values (except for the smallest and largest

classes) for each class.

ual did not flower each year) during I 984
85. Anthesis occurred during the last part
of April in 1984 and over an approxi-
mately two week period at the end of March

0 0 . s r 1 . 5 2 2 . 5 3

PLANT IIEIGIIT (M)

g. Mean number of leaves as a function of height

for mature plants of Rhapidophyllum at the Missis-

sippi site. Range of leaf number was {rom 6 to 30

and the overall mean was 15.7 (N : 27 4; \ : 6.O4x

*  5 .43 ;  r "  :  0 .35) .
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MONTH
I0. Leaf production in eight staminate plants at the Mississippi site from 12 June l9B5 to 19 April 1986.
Leaves are numbered successively as they develop; growth is represented by leaf blade and petiole elongation.
FE : date at which leaf is fully expanded; EC : date at which leaf elongaticr ceases. l.eaves without FE and

EC designations were still developing. There were from one to three sword leaves present at any one time.
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FE : date at which leaf is fully expanded; EC : date at which leaf elongation ceases. Leaves without FE and

EC designations were still developing. There were from one to two sword leaves present at any one time.
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TabLe 1. Summary of morphometric characteristics for
Rhapidophyllum at the Mississippi site. Data collected from

1986. S.D. : standard deviation.

IVoL. 34

15 mature indiuiduals of
12 Jr-e l9B5 to 19 April

Staminate Plants (N : $) Pistillate Plants (N : 7)

Characteristic Mean S.D. (Range) Mean (Range)

Leaves

No. fully opened

No. unopened (sword stage)

Blade length (m)

Blade width (m)

Petiole length (m)

Leaf segments

No. added p". y"a.1

No. plants with ramet

Plant dimensions

Height (m)

Width (n)

2.8  (13  20)
0 .7  (1 -3)
0 .1  (0 .4 r  0 .84)
o .2  (0 .s8-1 .33)
0 .2  (0 .47  r .68)
3.9 (7 -2r)
0.4 (2.2s-3)

0 .3  ( r .4  2 .3 )
0 .5  (2 .0  3 .4 \

t6.2
z . )

0.6
1 . 0
0 .9

t  3 . 4
2 .8
7

1 . 9
2 .5

i6 .3  4 .5
2 .0  0 .6
0 .6  0 .B
l . l  0 . 1 .
0 .9  0 .2

r5.2 3.6
2 .7  0 .6
5

( 1 1  2 0 )
( 1  2 )

(0 .43  0 .8s)
(0 .70  r .36)
(0.s3-  r .3s)

(e-23)
(2-3.s)

( l . s  2 .4 )
(1 .9  3 .8 )

1 . 9  0 . 3
2 .6  0 .3

rFrac l ions  ba .ed  on  leaves  no t  fu l l v  exnanded.

and beginning of April in 1985. Of 466
adults, 122 flowered in both l9B4 and
1985, 50 flowered only in l9B4 and 294
flowered only in 1985 (Table 2). In both
1984 and 1985 the total percentage of
staminate plants in flower (38.97o and
95.8%, respectively) was greater than that
of pistillate plants (34.87o and 82.37o,
respectively). Staminate plants outprod-
uced pistillate plants by a factor of I.5
inflorescences per plant (Table 3). Stami-
nate and pistillate plants had a range of
l-6 inflorescences, but only one pistillate
plant had 6 and none had 4 or 5. A single
inflorescence characterized most pistillate
plants while I or 2 inflorescences were
equally common on staminate plants.

Alabama Slte. The density of Rhapi-
dophyllum at this site was calculated as
2I palms/hq much less than the 299/ha
at the site in Mississippi. The entire pop-
ulation included only 5 pistillate, 17 sta-
minate and 31 juveniles (Fig. a) in a 2.5
ha area. The ratio of staminate : oistillate
plants was 3.4 compared wi th I .O5 at  the
primary study site. Only 2 seedlings were
established in the soil awav from a Darent.
Both were less than 0.5 m in heie-ht with
3 or 4 undivided leaves. R hapidophyttum
plants at the Mississippi site were slightly
larger and more robust than those of the
Alabama site (compare Tables I and 4).
Flowering took place in late April to early
May 1985, one month later than at the

Table 2. Frequency of staminate and pistillate Rhapidophyllurn plants in flower at
the Mississippi site during 1984 ancl 1985. Total staminate plants : 239, total pistillate

plants: 227.

Staminate

% (no.)
Pistillate
7o (no.)

All Adults
7o (no.)

Year flowering

1984 only
1985 only
Both years

4.2 ( r0)
6 r .1  ( r46 )
34.7 (83)

17.6  (40)
6 5 . 1  ( r 4 8 )
r  7 .2  (39)

10.7 (s0)
63. r (2e4)
26.2 (r22)
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Table 3. Number of inforescences per
staminate and pistillate Rhapidophyllum

plants at the Mississippi site.

No. Inflor.,/Plant

Staminate Pistillate
Plants Plants
7o (no.\ % (no.)
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, I
2

4

o

Total no. of
inflorescences

Staminate : pistillate
inflorescence
ratio

4r.0 (98)  Br .5 ( l85)
40.6 (97) r3.7 (3I)
14.6 (3s)  4.4 ( r0)
2.1 (s) 0.0 (o)
r.3 (3) 0.0 (0)
0.4 ( r )  0 .4 ( r )

438 (239) 283 (227)

r .47

site in Mississippi. The palms at this site
showed similar irregular ffowering behavior
as those of the Mississippi site. Of interest
is the fact that 20% of the pistillate and
297o of the staminate plants did not flower
during 1984 and 1985 at the Alabama
site whereas all mature plants at the Mis-
sissippi site (except the l2 unknowns) flow-
ered at least once during this period.

Discussion

Life Stages. A majority (55%) of Rha-
pidophyllurn plants at the Mississippi site
were sexually mature, while the remainder
consisted of juveniles. There was no evi-
dence of seedlings established in the pop-
ulation (those present were found growing
on the parent or at its base with little
chance of surviving). This suggests that

seedlings were not contributing to a per-
ceptible increase in the population but
instead died before reaching the juvenile
stage. There was no apparent transitional
series from seedling to juvenile. Shuey and
Wunderlin (1977) reported similar find-
ings for Rhapidophyllurn seedlings in
Florida populations. However, they did
report on one location where seedlings
(establish6d away from parents) outnum-
bered adults, perhaps indicating that at this
site fruits of Rhapidophyllum were being
dispersed or the site characteristics were
different.

Senescence has been invoked to explain
the poor reproductive success of the needle
palm by Shuey and Wunderlin (1977).
Senescence in plants is a complex phe-
nomenon that is thought to occur as indi-
vidual plants and populations build up del-
eterious genes. It has been defined by
Willson (1983) as "the phenotypic man-
ifestation of deleterious effects accumulat-
ing in old age." However, at least at the
Mississippi site, where more than 1,000
individuals occur (many of which are ces-
pitose and robust), senescence seems
unlikely, especially if Harper's (1977)
comment that species with clonal growth
seldom show signs of senescence is true.
But, the fact that seedlings are contrib-
uting little, if at all, to the population struc-
ture at this site is of concern for the long-
term status of this population. The needle
palm's ability to form clones (at least in
plants of more northern latitudes) may be
enough to preclude senescence. Some taxa
that are clonal, long-lived and apparently

Pistillate Plants
( N :  5 )

Juveniles
( N :  3 r )

Table 4. Summary of rnorphometric characteristics of the Rhapidophyllum population
at the Alabarna site. Measurements were taken during May 1985. Means plus one

standard deviation (in parentheses) are given.

Characteristic
Staminate Plants

( N  :  1 7 )

Plant height (m)

No. fully opened leaves

No. unopened leaves

No. plants with ramets

1.2 (0.3)
r2.3 (3.7)
r .3 (0.s)

I J

1.4  (0 .4 )
t2 .2  (s .8 )
r .6  (0 .5 )

0.6 (0.2)
7.5 (2.8)
r.0 (0.0)
o
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do not become senescent are the bracken
fern Pteridium aquilinum (L.) Kuhn and
the quaking aspen Populus tremuLoides
var. clurea Daniels, which form clones
thought to be I,400 and 8,000 years old,
respectively (Oinonen and Cottam cited in
Harper 1977).

Sex Ratios. Large populations of dioe-
cious species should theoretically favor the
maintenance or increase of the population
size by virtue of a greater probability of
pollen transfer from staminate to pistillate
plants and a resultant increase in seed
recruitment. At the Mi"sissippi si te more
than half (55%) of the population was sex-
ually mature and the staminate : pistillate
ratio was found to be near unity (1.05).

This finding agrees with Willson's (1983)

statement that there is no basic tendency
for one sex to outnumber the other in most
natural populations. However, at the Ala-
bama site, where the population is much
smaller (only 22 mature individuals), the
staminate : pistillate ratio was 3.4 and
skewed towards staminate plants. Both
small sample size and stochastic processes
probably explain the departure from unity
at this site. The sex ratio of juveniles is of
course unknown, and these plants repre-
sented a significant proportion of the pop-
ulation at both sites. There is some evi-
dence that individual plants of
Rhapidophy!!um are capable of switching
sexes (H. O. Whittier, pers. comm.); if this
Droves to be true it could have tremendous
"o.r."qrr"n"", for the population biology of
this oalm.

Leaf Production and Life Span. Our
estimate of leaf production for Rhctpido-
p h y l l u m  i s  p r o b a b l y  c o n s e r \ a l i v e  a s
growth was not measured in May and June
of i986. Growth during this period likely
would have been more than the averase
taken fo r  the  l0  month  per iod .  a  per iod
which included about 5 months of very
slow growth (Figs. I 0, I I ). Annual leaf pro-
duction in more southerly located popu-
lations (e.g., central Florida) of Rhapi-
dophyllum is probably even greater. Our
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calculations of a leaf life span of 5.9 years
is an extrapolation from growth data and
is based on a plant with a mean leaf number
of 16.2. The life span of Rhapidophyttum
leaves is longer, with the exception of one
taxon, than other palm species which have
been measured. Corner (1966) reported
the following life spans (from the sword
stage) for leaves of several palms: Acti-
norhytis (2 yr), Eh.eis (3.5 yr), Cocos (5
yr), and Lodoicea (18 yr). Bullock (1980)
found that the understory Dalm Podococ-
cus barteri produced ur. u'o".ug" of one
leaf per year which remained on the plant
about 5 years.

Determining the age of a Rhapid,o-
phyllurn plant is problematic. The acau-
lescent habit, short internodes and over-
Iapping leaf bases, many of which are not
individually distinguishable (specifi cally the
oldest ones), are drawbacks in attempts to
age the needle palm. The spiny and fibrous
interwoven leaf bases of the oldest, ab-
scissed leaves make it impossible to count
individual leaves without destroying the
plant. The largest, and possibly oldest,
Rhapidophyllum plant observed at the
Mississippi site possessed 30 leaves in the
crown and 38 leaf bases which were dis-
cernible (giving a total of 68 leaves); this
represents an estimated 24.6 years of
growth. If our I:l correspondence of leaf
primordium to mature leaf holds true then
an additional 30 leaves, representing 10.9
years of growth, occur in the bud. Thus,
this portion of the plant represented 35.5
years of growth. Because it was not pos-
sible to count leaves from a large part of
the base, this particular plant must be sub-
stantially older. A long-term study is nec-
essary to determine age in Rhapidophyl-
lum more accurately.

Flouering. Flowering data (Tables 2,
5) support the statement by Shuey and
Wunderlin (1977) that flowering in Rho-
pidophyllum is irregular (i.e., individuals
do not necessarily flower each year). Pifrero
and Sarukh6n (1982) also found irregular
flowering in the palm Astrocaryum mex-

P R I N  C I P E S
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Table 5. Percent starninate and pistil-
lore Rhapidophyllum plants in flower at
the Alabama site in 1984 and 1985.
Total staminate plants : 17, total pistillate

plants : 5.

Year Flowering

Staminate Pistillate
Plants Plants
% (no.) % (no.)

1984 only
1985 only
Both years
Did not flower

Total no. of inflores-
cences produced
in l9B5

Staminate : pistillate
inflorescence ratio

icanum. They studied the phenology of
flowering in 4I4 individuals over five years
and found that 40% failed to flower, while
the remaining 60% flowered one, two,
three, four, or all five years. Our flowering
data was not nearly as dramatic but the
large number of flowering individuals in
1985 (416) versus the small number in
1984 (I72) is somewhat inexp-licable' It
does, however, point out the need for a
long-term study of flowering behavior in
Rhapidophylhrm. The apparent irregular
flowering in the needle palm may contrib-
ute to its poor reproductive success.
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IPaul Y. Mahalik

Paul Y. Mahalik, 33, a noted landscape architect who designed gardens in Balboa Park,

died of cancer early this year at his home in Solana Beach.
His offices, Paul Y. Mahalik and Associates, are in Del Mar.
He was born in Bridgeport, Conn., and earned his degree at the University of Connecticut,

specializing in architecture and horticulture. He studied in France and came to San Diego

12 years ago. He obtained his architect's license and continued to take courses in landscape
architecture and horticulture at area universities.

In addition to design of gardens in Balboa Park, his work has included design of Phase
2 and the still unbuilt Phase 3 of the waterfalls at Quail Botanical Gardens in Encinitas.

He also designed the Transportation Center, still unbuilt, at Polomar College in San
Marcos.

He was a director of the International Palm Society and friend of many of us. He was
also a former member of the San Diego County Arts Commission and a member of the

Quail Botanical Gardens Foundation and of the American Society of Landscape Architects.
Memorial contributions in his name may be sent to Quail Botanical Gardens Foundation,

P.O. Box 5, Encinitas, Caltf. 92024, designated "for Phase 3 of the Waterfalls."

Note: This article was adapted from an obituarv bv Bill Gunther in the San Dieso Union-
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CUNTHER AND MAHALIK: JUANIA
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I

Juania australis in Habitat

Bnr GunrstR AND PAUL Meuerrx
740 Crest Road, Del Mar, CA 92014

Robinson Crusoe Island lies in the South
Pacific about 500 miles west of Santiago,
Chile. Its Iocation near 33 degrees south
latitude equates with the 33 dJgrees north
latitude of our sardens in southern Cali-
fornia. Three ocianic islands make up the

. Juan Fernandez Archipelago: Isla Santa'Clara, 
Isla Marinero Alejandio Selkirk, and

Isla Robinson Crusoe, the only inhabited
one and the largest.

The 400 inhabitants are of Spanish
descent; they are very friendly and simple-
Iiving folk, mainly making their living by
lobster fishing. Except for the townsite and
the distant airport, the terrain consists
largely of steep cliffs rising from the sea
up to altitudes of 3,000 to 5,000 feet; the
islands are remnants of volcanoes which
erupted from the deep surrounding sea
4,000,000 years ago.

Robinson Crusoe Island eets its name
from the fact that in I7O4 a Scottish sailor
named Alexander Selkirk, a crewman
aboard a sailing ship, displeased his Cap-
taino for which reason he was put ashore
and abandoned on this then uninhabited
island. But he was young and energetic,
and the island was provident, so he sur-
vived well until he was finally rescued four
and a half years later by another sailing
ship. The narrative of his experience was
later published by a newspaper in London,
and this aceount the novelist Daniel Defoe
greatly embellished in the classic novel
"Robinson Crusoe," which since then, all
over the world, has become a well known
adventure story.

The staff of CONAF, the National Chil-
ean Forest Service, explained that the flora
and fauna of the archipelago is unique

because it evolved without pressure from
mainland populations. The islands are out
of reach of the frigid Humboldt Current
which follows close to most of the Chilean
mainland; the water temperature ranges
between I 3 and l8' C; the air temperature
between I 2 and 20o C at sea level throueh-
out the year. Very certainly, the Juan Fer-
nandez Islands are one of the most oic-
turesque and unspoiled of the *orld'.
undeveloped subtropical lands.

The native flora consists of about 140
species of vascular plants, of which 10i,
or about 707o, are endemic-growing
nowhere else in nature. However, although
the vegetation suffers no problem from
people, it does suffer from feral browsing
animals (horses, donkeys, goats, rabbits,
rats, and mice), which have brought 30 of
these endemic plants to the endangered
status, and which have completely exter-
minated one.

Happily not seriously endangered is
Juania australis, a beautiful slender-
trunked feather palm which grows to
approximately ten meters tall (Fig. 1). The
trunk is straight, strongly ringed, and a
bright light green. It is very shiny in youth,
though the shine is lost in the oldest trees
due to lichen growth. The head of foliage
is about four meters across; the tree dois
not have a crownshaft. Flower clusters are
branched and borne amidst the foliaee.
Each tree is either male or female; i-he
fruit is the size of a grape (20 mm diam.)
and reddish orange when ripe, taking about
four months to germinate. The palm grows
very slowly in its youth; several trees known
to be 14 years old had about two meters
of trunk covered to their bases by persis-

I
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1. This -voung ,specimen of Jucutia austraLi.s grows on an unfavorable site orr Robinson Crusoe Island, as

evidenced by its solitariness, its closely spaced leaf scars, its ragged wind-darnaged foliage, and its companion

plants of rough brush rather tharr of ferns. Note the presence of a semi-crowrshaft.
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tent leaf sheaths. We were told that from
this point the palm sheds its oldest leaf
sheaths and bolts to its mature height of
up to 13 meters. This might explain the
pristine gloss which we observed on the
young trunks. The palms are thought to
live for about 200 years.

This palm is found principally on the
upper ridges of the wet side of Isla Rob-
inson Crusoe. There are thousands oftrees
in total; they are described as populations
of different ridges. These various popula-
tions flower and fruit at different times and
are thought to be site-specific to poorly
understood microclimates. Conservation
efforts to plant palms of one population in
another location have often failed. Mr.
Silva, the Park Administrator for CONAF,
explained that they now are very careful
to label all seed collections as to their spe-
cific sources and to replant those seedlings
in the same locale. The results have greatly
improved efforts to repopulate specific
habitats.

The habitats are heavily vegetated and
almost jungle-like. The palm is found ran-
domly in virgin forests of hardwood trees,
principally Myrceugenia fernandeziana
and Drimys confertifolia. These trees
average about 12 meters in height, with
broad canopies. The undergrowth is mainly
ferns, principally Dicksonia berteriana,
Blechnum cycad.ifolium, B. sibotii, and
B. chilense.

We reached the subject habitat after a
four hour mule ride that was adventurous
and very clearly dangerous. The trails up

the ridges are very steep and narrow; we

often were perched on barren cliffs thou-
sands of feet above the crashing surf. The
real test was at the habitat where there
is no trail left. One learns quickly that the
only way to get a mule to blaze a trail on

steep ridges is to kick "mule" hardl
The oalm has little value to the human

population; its wood was used for carving
in the past. We observed only two speci-
mens under cultivation in private gardens
in the town and two more in the public
square. The townsfolk live in simple frame
houses with charming and cluttered gar-

dens of exotic Mediterranean plants. All
of the flora of the island is and has been
completely protected since 1935 under the
Chilean National Park System. ln 1977
the islands were designated as a Biosphere

Reserve, and recent conservation efforts
have been recommended by the staff of
the Royal Botanic Gardens, Kew, England,

and financed by the World Wildlife Fund.

Juania australis in its native habitat is
so well isolated from "civilization" and now
so well protected by the Chilean National

Forestry Service that it is not endangered.
Nonetheless, because it is a very beautiful
palm there have been continuous efforts
to brine it into cultivation. Most of these

efforts in the past have failed, but with
better understanding of its special require-
ments there is real hope that in the future,
in special compatible locations, Juania
australis will be available for viewing under
cultivation.
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Controlled Pollination in Raphia hookeri: II.
Handling of Pollen

M. O. OreooH AND E. C. Ororo
Plant Breeding Diaision, Nigerian Institute Jbr OiI Palm Research, Benin City, Nigeria

Assrnecr

Unopened male flowers ol Raphia hookeri were
handricked from its inflorescence two weeks after
female flower anthesis and oven-dried for 72 hours
at 30o C in sealed paper bags. Pressure was applied
on each bag by rolling a bottle over it several times
in order to release the pollen from the flowers. The
contents of the bags were sieved and the pollen was
collected. In oitro pollen germination was highest in
agar medium with 13.50% maltose concentration.
Pollen thus processed and screened was successfully
used in controlled pollination in the palm. Over 5O7o
viability was recorded in pollen stored over 14 weeks
in both CaCl, desiccators at room temperature and
deep freezers at -8" C.

Raphia hookeri Mann & 
.Wendl. 

is of
great economic importance to the peoples
in the riverine and forest areas of 

'West

Africa (Otedoh I972, 1973). The palm is
also currently proposed as an alternative
source for long fiber for pulp and paper
production.

R. hoolteri is monoecious and proto-
gynous ando thus, cross-pollinated. It is
principally anemophilous. Its massive inflo-
rescence has been described by Otedoh
(I985) and the terminology herein follows
this work. Though the palm suckers occa-
sionally, giving rise to twin palms, propa-
gation is generally by seeds.

The palm flowers only once after five
to seven years of vegetative growth and
dies after fruit maturation. Flowering is
therefore terminal and it takes about three
to four years from onset of flowering to
maturation of fruits (Otedoh et al. l9B0).

Certain desirable characters such as
early maturity, vigorous growth and high
wine yield have been identified in some

lines in NIFOR progeny trials at Otegbo
RaphiaExperimental Station. For varietal
production, there is therefore the need to
develop an efficient controlled pollination
technique that will be adopted during
crosses. Otedoh et al. (1980) have reported
the sequence of inflorescence develop-
ment. Based on the abundance and distri-
bution pattern of flowers on the inflores-
cence, Okolo (1988) recommends that only
the upper one third ofeach primary branch
inflorescence should be prepared for iso-
lation for both pollen collection and polli-
nation. This paper reports investigations
carried out to determine efrcient methods
of pollen collection, processing, storing and
in uitro testing of the viability of pollen
collected.

Materials and Methods

As soon as one or two male flowers had
openedo usually about two weeks after
female anthesis, the entire primary branch
inflorescence (isolated through bagging) was
harvested. All the unopened male flowers
were handpicked in the laboratory. Equal
volumes of the flowers were put in separate
paper bags and the bags sealed. These were
oven-dried either at 30o C or 40o C for
the following periods: 24 hours, 48 hours,
72 hours and 84 hours. On drying, each
bag was placed on a flat surface and pres-
sure applied by rolling a bottle over it
several times in order to release the pollen
from the flowers. The contents of the bags
were sieved and the pollen collected, noting
the volume. All these were done in the
NIFOR oollen room to avoid contamina-



re90l

Table l. Mean uolume of pollen col-
lected after 24 hours,48 hours,72 hours
and 84 hours drying of male f.owers at

30o  C  and  40 'C .

Volume (cc) of Pollen

Tempera-

ture o C

13  24 .5
22 .5  24

tion with foreign pollen. Pollen thus col-
lected was put in test tubes and tightly
plugged with cotton wool.

Various combinations of maltose and
agar boiled in distilled water were used as
media to determine the most appropriate
for in uitro pollen germination (Table 2).
The pollen collected after drying the flow-
ers for 72 hours at 30" C was used for
this. The pollen was blown on a drop of
each medium on slides. The slides were
then placed in petri dishes lined with wet
filter paper to maintain high humidity. Dif-

OTEDOH AND OKOLO: POLLINATION IN RAPHIA

24 48 72 84
Hrs. Hrs. Hrs. Hrs,

' A

3 0 9
40 23

ferent temperature regimes, viz., 20 * 2"
C, 30 + 2' C, 40 + 2o C, were used for

incubation. Germination counts were taken
after four hours. A pol len grain was con-
sidered to have germinated if the tube
length was at least twice the diameter of
the pollen grain.

Pollen collected after different periods
of drying at 30" C and 40o C were tested
for their germinability with the medium in
which the highest germination percentage
was obtained.

To enhance germination, 0.0I% or 100
ppm ofboron in the form ofboric acid was
added to the medium and incubated at 30
+ 2o C. Germination percentage was
recorded every hour. Two storage condi-
tions, viz., CaCl, desiccators at room tem-
perature and deep freezer temperature of
between -6'C and -8'C, were used for
pollen storage. The pollen was kept in test
tubes tightly plugged with cotton wool.
Germination counts were taken every two
weeks on 13.50% maltose and 27o aear
medium.

Table 2. R. hookeri pollen germination percentage on uarious mahosef agar med.ia
at diferent temperatures, after I hours without boron and 2 hours with boron.

Percentage Germination

2 0  +  2 ' C 3 0 + 2 0 c 4 0  +  2 ' c

% Maltose 7o Agar

2 Hrs.
With
Boron

4 Hrs.
No Boron

2 Hrs.
With
Boton

4 Hrs.
No Boron

2 Hrs.
With 4 Hrs.
Boron No Boron

1 8
1 6
1 6
I 4
3 I
34
45
39
20
25
27
25
I B
20
22
t 8

I 8
l 5
I 7
I 7

29

30
l 5
26
27

1 9
20
23
t 5

24 23
25 26
3 1  3 0
25 25
52 55
70 63

r00 100
70 74
bo 05

65 60

65 65
60 63
41 40
42 39
40 36
35 30

0
0
0
U
0
9

1 l
8
0
0

l 0
0
U

0
0

0
0
0
0
0

l 0
l l
8

0
0

I 2

U

0
0

1 . 0

2 .0
z . )

t . 0
1 . 5
2 .0
2 . 5
1 . 0

2 .0
2 .5
t . 0
1 . 5
2 .0
2 .5

6 .75

1 3 . 5 0

20.25

27 .50
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Table 3. Pollen percentage gerftLination after storage in CaCl2 desiccator and deep

Jreezet.

Storage Period (Weeks)
Storage Initial

Condition Viability L61 4I 2i 0

56 52 50 38
78 70 70 55

60
80

o)

85
CaCl2
Deep freezer

r00% 88
100% 9t

r00%
r00%

Results

The volumes of pollen collected after
drying male flowers at either 30o C or 40o
C for different periods are shown in Table
l. Maximum quantity of pollen was col-
Iected after 72 hours drying at 30" C and
24 hours drying at 40o C.

Of the various combinations of maltose
and agar media used to germinate pollen
it was found that 13.50% maltose and 27o
agar recorded I00% germination at 30 +
2o C after 4 hours. Generally very low
percentage germination was obtained for
both 20 + 2" C and 40 + 2" C (Table
2) .

Over 507o viability was obtained after
I6 weeks with pollen stored in deep freez-
ers, while there was a sharp diop in via-
bility between the 14th week and 16th
week with pollen stored in CaCl, desiccator
(Table 3).

Discussion

Though maximum quantity of pollen
may be collected at a shorter period of
drying at 40" C, the pollen has been ren-
dered inviable by heat. This is shown by
the low percentage germination obtained
from this pollen lot. At 30o C, it takes 72
hours to collect a similar quantity of pollen
and the lot also exhibits high germinability
in the appropriate medium, also at the
same temperature regime. This tempera-
ture regime is very close to the natural
temperature of the tropical wild groves of
the Raphia.

The reduction of maximum germination
time observed with the addition of boron

is not surprising, because the trace element
has been implicated both in pollen devel-
opment and germination in a number of
plant species (Stanley and Linskens I974).
It therefore follows that in screening
Raphia hookeri pollen, for viability, a two
hour incubation period is enough to achieve
maximum germination. It is pertinent to
mention that pollen grains thus screened
have been used in artificial pollination in
NIFOR and dense fruit sets have been
obtained.

The fact that over 50% viability can be
obtained after 14 weeks in both storage
conditions of CaCI, desiccators and deep
freezers shows that effective crosses can
be made with pollen stored over that period.
AIso the success with the CaCl, desiccator
at room temperature is noteworthy as it
eliminates the problems of storage in sta-
tions without electricity supply.
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LETTERS

The Editor, Principes:

In view of my past association with
research in Jamaica into the cause and
control of Lethal Yellowing Disease, I read
with interest the paper by Howard and
Barrant, ooQuestions and Answers about
Lethal Yellowing Disease," n Principes,
Volume 33(4): 163. I have some infor-
mation on their question "Can LY be car-
ried in the seed of palms?"

In March, t97l (I l th Annual Report
of the Research Department of the Coco-
nut Industry Board, Jamaica) seeds were
collected from visually healthy Jamaica Tall
palms and from Jamaica Talls with clear
early symptoms of LY and set separately
in the nursery. Germination was good. In
November, I97 I, 244 seedlings of each
group were planted in a disease-free area
in Kingston city and 500 of each in a
disease-free area near Montego Bay. These
plants were maintained and regularly
observed.

Up to 1981, when I left  Jamaica, not
one palm had shown any symptom of Lethal
Yellowing. This experiment strongly sup-
ports the statement of Howard and Barrant
that "there is no evidence that MLOs can
be transmitted via the seed of plants."

In fact, in both Jamaica and the main-
land of Tanzania (where a disease occurs
with symptoms similar to LY), it is allowed
to carry coconut seeds from the diseased
to non-diseased areas. However, the trans-
fer of cocontt plants is not permitted
because of the risk of carrying the disease
organism, either in one of the plants which
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Studies on the inflorescence development of
Raphia ltookeri palrns. I 7th Annual Report of
Niger. Inst. Oil Palm Res., p. 99.

SreNrry, R. G. ANDH. F. LrnsrENs. 1974. Pollen,
biology, biochemistry management. Springer-
Verlag, Berlin, Heidelberg, New York, p. 43.

might be incubating the disease or in an
infectious insect vector carried on one of
the plants. Of course, the experiment
described above does not disprove finally
the possibility of seed transfer of MLOs,
and it would be most unwise to brine to
the U.S.A. seeds of any palm from a coun-
try where coconuts suffer from MLOs
believed to be a strain different from those
causing LY, e.g., Ghana, Nigeria, Cam-
eroons, Togo, Tanzania, Kenya, Mozam-
bique.

Devr H. RonNoy

Dear Dr. Uhl,

Those members of the IPS who are going
to the biennial meeting in Hilo in June
have the opportunity to see two special
coconut palm trees. They are both of
enough interest to IPS members to be worth
looking for.

Hilo has the largest coconut tree in the
United States. It was accepted as such by
the Big Tree Register of the American
Forestry Association in 1980. It is 92 feet
5 inches high with a crown spread of 27
feet l0 incheso and at breast height the
circumference of the trunk is 5 feet. It
produces viable nuts. At the base there is
a plaque which gives this information, and
also my name and the name of my husband
as the nominators of this tree.

It is very easy to see this palm tree for
it is the tallest one in a row of tall palms
along Waiolama Canal, just off Kameha-
meha Avenue between Ponohawai and

(Continued on p. 93)
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The Palmetum: Its Objectives and Development

Rosnnr Tucrsn
Townsoille Botanic Gardens, P.O. Box 1268, Tonnsuille, Queensland, Australia 4812

As Australia's 1988 Bicentenary
approached, a Federally funded authority
was established to instigate and support
heritage oriented projects nationwide. The
resulting Australian Bicentennial Author-
ity consisted of a national center in Can-
berra, with State Capital and Regional
Committees to evaluate project proposals
then solicited from interest groups. Project
criteria were broadly defined as those which
preserved or enhanced Australian heri-
tage. Numerous projects were proposed.

The Townsville City Council submitted
two major proposals, both being centered
upon providing lifestyle enhancing green
space within the city area. The Palmetum
was one of these, and here I will attempt
to define its origin and objectives and
describe the methods used in its develop-
ment.

Origin of the Palmetum

Through a generous bequest, Council
obtained rhe 25 hectare site in the tran-
sitional region between suburban Annan-
dale and Douglas. This site was originally
a dairy farm and had been left, after initial
clearing of the original mixed open wood-
land, in a relatively undisturbed state. A
mango orchard was planted sometime after
the turn of the century and tamarind and
raintrees added in several locations. Pre-
sumably through some form of resumption,
the site became part of the massive military
installations in Townsville during World
W'ar 2, having a hospital sited near the
present-day closed forest area. After the
war the site became neglected, an over-
growth of various exotic weeds soon dom-

inated the ground. The planted rain and
tamarind trees invaded the mango orchard,
making the bulk of the closed forest.

As suburban residential developments
took place around the site in the late
I960's, various proposals were put for-
ward for its development. During this
period, Council performed some manage-
ment in the form of slashing, but did not
consider any development until the idea of
a palm collection was proposed sometime
around 1983, apparently by local plants-
man Jim Darley. Impetus for the crucial
furthering of the palm collection goal came
via the enthusiasm of the then Parks and
Recreation Department Director, Jim
Thomas.

Thomas was a member of the Bicen-
tennial Environment and Gardens Sub-
Committee when fellow member Darley
proposed a palm garden for a project.
Thomas was responsible for selecting the
current site and suggested forming a local
Palm Society to generate public interest
and support. Darley provided in his sub-
mission a concept termed "The Meridian"
(palmetum). From these beginnings arose
both o'The Palmetum" and the North

Queensland Palm Society.
The inaugural meeting was attended by

members of the Bicentennial Environment
and Gardens Sub-Committee and inter-
ested public, including the current Presi-
dent of The Palm and Cycad Societies of
Australia, John Batterham. The City's
Mayor, Mike Reynolds, who later opened
The Palmetum, attended and spoke. The
support of the Mayor and Council was
undoubtedly the major factor contributing
to the project's eventual success.
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Thomas recommended forming a Tech-
nical Committee to steer the project and
was the first Chairman of the new North

Queensland Palm Society (N.Q.P.S.). The
Committee consisted of N.Q.P.S. members
and Parks and Recreation Department
technical staff. Thomas insisted that public
participation was vital for the project, which
turned out later to be something of an
error. Various proposals were put forward
and Federal Community Employment Pro-
gram funds were obtained to begin site
works in 1984.

Y'/hile some works were progressing, it
became apparent that major development
could not proceed without substantial fund-
ine. In 1985 Council submitted The Pal-
*"t.,- proposal, which was then still unde-
fined by any specific design or objective
criteria, for Bicentennial Crant funding.
The Parks Landscape Officer, Helen Paul-
sen, is credited with obtaining grants for
the construction of a water feature, The
Lake. Bicentennial funds amounted to
$  1 7 1 , 9 5 0 .

By late 1985 it became apparent that
progress was not satisfactory, and despite
N.Q.P.S. and Council commitments to the
project, no development objectives or plans
had been devised beyond the conceptual
stage. In looking through our files I can
find various correspondence from N.Q.P.S.
dealing with the need for a development
olan. but because of unfortunate internal
problems within both The Society and the
Department. no plan of any merit was pro-
duced.

I feel it is imoortant to look into the
problems that canarise through public par-
ticipation in civic projects, if only to avoid
makine similar mistakes in the future. It
is cleai from our records that the N.Q.P.S.
had taken the project very seriously and
were frustrated by our Department's lack
of steering right from the start. This was
due partly to understaffing at a time when
pressure to produce other important proj-
ects was heavy, creating a feeling of apa-
thy at times. To make matters worse,
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Townsville was experiencing a prolonged
drought and water resources were dwin-
dling fast.

My involvement with The Palmetum
begins here, when hopes about its devel-
opment were being abandoned. I had

returned from nearly six months in the

United States and had contracted Ross

River Virus, a long-term mosquito-borne
disease, named after the very river that
provided a boundary to The Palmetum site.
I was unable to work and involved myself
in the issue of the project only because I
felt it should succeed. Thomas asked me

if I would co-ordinate the project, but
knowledge of the worsening situation that
existed between Council and the N.Q.P.S.
made me decline initially. It was not until
I rode my bicycle out to the site on a fine

day after drenching rain in December I9B5
that I realized the site's potential and
accepted the position, which Thomas had
kept open for me.

'When 
I saw Thomas and said I was

keen to tackle the project, he immediately
asked for a report on my recommendations
for its development and reorganized the
Palmetum Technical Committee.

I began working on a Master Plan in

January 1986, with the new Technical
Committee which then had a single
N.Q.P.S. representative. I have to admit
here that progress never went fast enough
for my liking and that I eventually took
responsibility for planning in terms of the
objectives and layout. Although an overall
concept came quickly, its details and lat-
eral objectives and benefits took some nine
months to formulate.

The Site-The Plan

The Palmetum site is remarkable for its
topographic and vegetation features which

immediately attracted attention. The land
lay in a large triangular expanse of undu-
Iating alluvials and black podzols with a
meandering tributary of the Ross River
winding through one boundary. To the
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south were open grassland with small hills
and moist depressions and flats. Centrally
located was a seasonal lagoon overlaying
a deep claypan and on the north between
a lateral drainage gully and the creek sys-
tem was a large closed forest containing
impressive rain and mango trees. The site
demanded an aesthetic goal, its natural
beauty could be too easily compromised
by artificiality. Our budget, on the other
hand, demanded a cost-effective approac,h,
having less than $240,000 to devetop
nearly 50 acres.

The planning was guided almost exclu-
sively by the site's mosaic of "habitats."

This is how the design concept, later to be
termed Environment Preference Planning,
evolved. Following discussions with other
staff, I decided that we could develop most
of the land inexpensively and provide a
diverse environment-oriented layout and
collection by providing as little modifica-
tion as possible, such was the variety of
habitat types presented by the site. The
recognition of this potential leads to the
formulation of the objectives which are
srrmmarized thus:

1. Create a landscape and concept that
are substantially different from other
palm collections.

2. Make the site appealing and multipur-
pose.

3. Provide the broadest array of palm
morphologies and adaptations obtain-
able within the limitations of the site,/
funding.

4. Provide reduced maintenance require-
ments through design.

5. Limit hybridization amongst the plant-
ines.

6. Provide germplasm conservation of
threatened species'

7. Provide ongoing development oppor-
tunities.

B. Avoid mistakes evident in other palm
collections.

Although it is difficult to define the plan-
ning strategy, it is best outlined in this way:

the plantings should only be located where

conditions are, and will remain, Iargely

suited to the subjects (within their natural

tolerances) and that broader areas (i.e.,

habitats) should maintain an overall appear-

ance in accordance with their natural

expressions. Strict adherence to these

euidelines allows the achievement of most

if the oljectives outlined above. Firstly,

the layout being entirely environmental dif-

fers substantially from all the palm collec-

tions I have seen or read about. The use

of the natural features, rather than their

contradiction, achieves the aesthetic goal

with a minimum of cost. Using natural

vegetation associations and population

densities makes for considerable interpre-

tive and educational purpose while low-

ering running costs as the plantings become

relatively self-maintaining. The idea that

the place should convey information about

palms primarily through its layout plant-

ings is one that can be expanded further,

limited only by the designer's knowledge

of palms and palm habitats.
The objective of limiting hybridization

among the plantings is one that needs elab-

oration. My own experience with collecting

palms for the project soon indicated that

many Botanic Gardens and priyate collec-

tions are major sources of hybrid seeds,

most often unknown to the people at the

source. Hybridization among palms is in

reality a problem, the seri0usness of which

is rarlly realized. I decidbd that The Pal-

metum would not contribute to the threat

of extinction in cultivation by hybridization

now facing many palms.
Working in the drafting office with Helen

over the next nine months, while pursuing

plants for the collection and getting ground

works initiated, proved to be a complete

Iearning experience. Not only did a com-

plex and new irrigation system have to be

designed, but new irrigation requirements

had to be foreseen. From the beginning,

it was obvious that the closed forest would

serve as an area for tropical rainforest

species. As the majority of palms come
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from this environment, the area of about

2.5 hectares was not large enough to get

a truly representative collection housed,

and the natural rainfall was quite insuffi-

cient to support such growth. I devised a

system that creates a rainlike irrigation

from high in the tree canopy; using the

various negative examples I had seen as

indications of what not to do, designing
this was relatively simple.

Because funds were not sufficient to irri-

gate the whole site, I decided to omit irri-

sation from the southernmost section of

ihe sava.rnah area, making it a seasonally

arid habitat. Helen designed the lake and

supervised its construction, including spe-
cially-made shelf-like areas to accommo-

date semiaquatic palms. Gradually the land

began to take on an organized appearance

whilst the Master PIan took shape on the

board.

Plant Collecting and Planting

Despite having a reasonably extensive

background in palms and tropical vege-
tation, I found researching the appropri-
ateness of the subject species to be difficult.
Apart from the palms I knew as wild plants,

which were a small minority of the 2,800

or so known species, most were relatively
mysterious plants about which scant con-
crete ecological or environmental infor-
mation could be found. Many months were
spent using al l  the avai lable "spare" t ime
I had reading published accounts in a mul-
titude of sources. I found Principes lhe

single most helpful resource in this endeav-
or. Not until "Genera Palmarum" arrived
did I gain an understanding of some species.

Having decided that a particular species
was suited to a site within the area, I then

had to obtain plants. It was fortunate that
palm collecting had become so popular in
north Queensland, for at any time I sur-
veyed the available stocks between early
1986 and mid 1988, I found that on aver-
age about 200 species could be had. Some
were not suited, others were already com-
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monplace. Palm collectors in tropical Aus-

tralia tend not to collect rugged palms,

those large, armed, shaggy plants, partic-

ularly those from drier environments. I had

to write to contacts in Africa and the Amer-
icas, most of whom did not respond. Some

very valuable species were freely donated

by collectors in Townsville, Brisbane, and

Darwin. When it came to obtaining palms
from Cairns. however. there seemed to be

a reluctance on the part of some collectors

to send their goods to Townsville. The

majority of species came from commercial

suppliers, unfortunately lacking origin data,

which is important in cataloguing the mate-

rials. Some collectors openly stated that
they did not feel that Townsville should

have a good public palm collection, that

Cairns was a o'better" candidate. However,

Townsville can accommodate any high
rainfall palm grown in Cairns, but has the

added advantage of dryness sufficient to

enable some near-xerophytic palms to

thrive.
My most rewarding correspondence

resulted from contacting the Seychelles
Department of Forestry. I simply asked

about the availability of Lodoicea seed,
explaining the project, only to have five

seeds donated in short order. The already
germinating seeds were airfreighted at our
expense, but unfortunately three had been
damaged in transit and were functionally
dead. The remaining two, however, grew

well. We had to construct huge containers
to germinate them under lock and key.

The results of my careful and regular

observation of the germination process were

published in Palm and Cycads. Germi-
nating seeds of many palms required much
experimentation and occasioned some
losses which we could not afford, given the
meagre funds to buy replacements.

The site posed various problems, par-
ticularly when we were denied the use of
water due to local water restrictions. I could
neyer accept being charged with the devel-
oDment of a new Botanic Garden without
the necessary water. We had to hold plants
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1. The seasonally moist savannah section of the Savannah Area with Hyphaene coriacea. 2. A walk in the

Rainforest Area Ieading to the Swampforest Section with Pinanga scortechini on the right.
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in the nursery until they became impossible

to move through repotting, to avoid stunt-
ing. Some palms were tough enough to be
planted out and given occasional hand

waterings. The problem of trying to gain

progress without essential water could have

been worse if not for some very dedicated
workers and Environment Preference
Planning. Despite having installed an irri-

sation system valued at over $120,000,
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3. Liuistona scribu.s in a swampy section of the Rainforest. 4. Tropical Queensland Community in the

Rainforest with Normanbya normanbyi (foreground) and Archontophoenix 
'Mt. Lewis'.

9 l

the site remained parched and ugly. Men
labored in the hot sun, dragging heavy
hoses around day in and day out, just keep-
ing some of the plantings alive.

'When we were flnally allowed to use

the water, after Cyclone Charlie dumped
enough rain to top up the shrinking Ross

Lake, we had oniy seven months to plant
nearly all the gardens and the rainforest

and green up the lawns. Some planting
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areas turned out to be difficult to work on,
heavy clays and termites being conspicu-
ous problems.

Donations and Thefts

As funds dwindled it became obvious
that sponsors for certain works could be
found. Although many collectors, some
nurseries and The Palm and Cycad Soci-
eties of Australia donated seeds and plants,
there were materials and services we needed
that we could not afford. I soon became
adept at getting boulders, nuts and bolts,
railway sleepers, truck and crane hire, and
loads of river stones donated. Many local
businesses were quick to supply materials
or services when presented with a reason-
able request. A full list of donors was read
by me at the Opening Ceremony.

Less warming was the repeated plun-
dering of the planted collection by palm
collectors and others who saw the unse-
cured site as an easy way of augmenting
their stocks. On one occasion nearly all
the fruiting females of all the Chamae-
dorea spp. in the rainforest area were taken
during the night. Some of these plants were
clumps of over 2 m height. Theft continued
until I convinced Council to hire security
patrols, which are still in operation, and to
d6clare the site closed to the public during
construction. The most disappointing theft
was of a fine plant of Pelagodoxa hen-
rygna from the nursery. The plant had
been donated by the well known Townsville
plantswoman Patricia Coutts. It was an
unpleasant task to inform her that the plant
had been taken by some selfish thief.

Gearing Up for the
Opening and the Future

As early as mid 1987 we had decided
upon l8th September 1988 as the date
for the opening of The Palmetum. As the
site slowly took form and it appeared that
it would reach a presentable level of estab-
Iishment, preparations were made for the
Opening Ceremony. While plantings con-
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tinued (all of which were transported to
the site in vehicles borrowed from other
sections of the Department, as we had no
transport of our own) arrangements were
made to focus attention on the project.

As The Palmetum was to serve an edu-
cational purpose, I decided to gather mate-
rials to make an exhibition conveying the
importa,nce of palms both to mankind and
as elements of the environment. The sub-
jects covered included economic palms:
Dates, Oil Palm, Coconut, Sugar Palm,
Sago, Rattans, Palmyra, Betelnut and Car-
nauba; other Botanic Gardens' palm col-
lections: Kew, Singapore, Honolulu and
Fairchild; palm botanists: H. E. Moore,
Jr., von Martius; and various environment
aspects.

In April 1987 I decided to invite the
International Palm Society to hold their
l9BB Biennial in Townsville and sent out
a form letter to various I.P.S. members
and officials. Support for the idea was
sought from The Palm and Cycad Society
of Australia as well as many friends in the
I.P.S. in the U.S.A. After months of uncer-
tainty, the I.P.S. decided in favor of an
Australian Biennial and handed organiza-
tion of the event over to P.A.C.S.O.A.,
who widened the itinerary to include the
Cairns area and made the event so suc-
cessful and enjoyable for the participants.

In writing to Dennis Johnson, soliciting
materials for the Carnauba display in the
exhibition, I decided it would be advan-
tageous to have authorities like Dennis
come out to lecture on palms, particularly
those that are relativelv unknown here.
Iike Carnauba. I wrote io Johnson Wax,
the company that has a history of explo-
ration and research into Carnauba, and
managed to obtain sponsorship for Dennis.
Fortunately, John Dransfield, Andrew .
Henderson and Natalie Uhl were also par-
ticipating in The Biennial, so we finally had
an array of authorities from overseas who
provided enlightening lectures at The Bien-
nial functions.

I also tried to get the local Department
of Primary Industries and The North

P R I N C I P E S
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Queensland Palm Society to organize a
workshop on agricultural and horticultural
aspects of palms, for north Queensland
interests. Unfortunately neither body could
devote the time or funding necessary to
arrange this, which could have been a great
benefit locally.

The effort that went into the Opening
Ceremony culminated on September lSth
with an international gathering of palm
people, sampling foods made from palms,
wearing Palmetum "T" shirts, enjoying
the mild spring sunshine amongst hundreds
of young palms. Prior to the opening, many
Australian and overseas visitors came to
look at the site, which was the scene of
much frantic activity right up to the morn-
ing of the l8th. Many people who had
seen the site in previous years were quite
amazed at its progress.

Considerable enthusiasm came from the
founding members of P.A.C.S.O.A. who
still donate seeds and plants to the project.
Having had experiences with the relation-
ships between the South Florida chapter
of The LP.S. and Fairchild Tropical Gar-
dens, and The Friends of Foster Garden
and Honolulu Botanic Gardens, I thought
a Friends of The Palmetum group could
be formed. On a visit to Brisbane durine
the P.A.C.S.O.A. Show and olant sale al
Mt. Coot-tha Cardens, T talt ed lo David

Tanswell, Greg Cuffe, and John Dowe about
The Friends group. They were enthusiastic
and immediately set up the initial mem-
bership drive. We now have over thirty
members and are about to formalize The
Friends base in Townsville.

Conclusion

While detailing the events and motions
that contributed toward the making of a
Botanic Garden involves far too much writ-
ten information for all but a special pub-
lication to cope with, I have here tried to
compile, in as brief a form as possible, the
important and generally unrecorded aspects
of the project.

I would like finally to again thank those
groups, societies, and individuals who
assisted. It is important to acknowledge
the impetus given to worldwide interest in
palms throughout the years of dedicated
work by the I.P.S., which is largely respon-
sible for bringing various Ievels of aware-
ness about palms to vast numbers of peo-
ple.

Footnote: In November 1987 The Palmetum was

awarded a Certif icate of Merit in The Royal Aubtralia

Planning Institutes inaugural Awards of Excellence

in Environmental Planning and in l9BB was awarded

rnerit in the annual Creening of Australia awards.

LETTERS QontiruLed from p. 85)

Pauahi streets in downtown Hilo. At the
time the American Forestry Association
accepted this palm for registry the runner-
up in Florida was 65 feet tall, so it is a

tall tree. But it doesn't look so very tall
because there is nolhing near to i t  to give
a comparison as to its height.

Hilo also has a planting of a San Ramon
variety of coconut at the Tree Nursery on
Kilauea Avenue. This tree is known locally

as a "gallon coconut," for the nuts are so
huge that they will displace about a gallon

of liquid. Mature nuts of this tree are rather
scarce for the nuts are so very heavy that
they are easily displaced from the tree in
a storm. This tree was planted in 1939
from a seed sent from Zamboanga on the
island of Mindanao in the Philippines.

So don't  stand under the coconut trees,
but do notice them from a distance when
you are in Hilo in June.

JaNn F. RosINsoN
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Cocx, M. J. W., H. C. J. GoorneY, AND
J. D. Horrowev (eds.). SIug and Nettle
Caterpillars: The Biology, Taxonomy and
Control of the Limacodidae of Economic
Importance on Palms in South-east Asia.
270 pp. C.A.B. International, Walling-
ford, Oxon., 1987. (UK t48.00, Amer-
icas $99.00, elsewhere t53.00)

This volume's title suggests that the
information presented will pertain mainly
to entomologists. Indeed, some will find this
work indispensable, but it is also intended
for plantation managers and field workers.
And many landscape and greenhouse gar-
deners, horticulturists, and hobbyists fas-
cinated by palms will be interested in this
attractive book.

Caterpillars of the Limacodidae, a small
family of microlepidoptera" are important
leaf-feeding pests of many palms, including
coconut, oil palm, and other species grown
commercially for their products. The var-
ious insecticides that have been used to
combat outbreak infestations, frequently
nonselective and detrimental' to natural
enemies, have been implicated in trigger-
ing and maintaining pest resurgences. Con-
trol of limacodids thus challenges practi-
tioners of integrated pest management
(rPM).

Slug and Nettle Caterpillars is the
result of a study of Philippine coconut pests,
funded from 1976 to 1985 by the Food
and Agriculture Organization (FAO) of the
United Nations. Emphasized was the bio-
control of limacodids, which included
intensive taxonomic and biological studies
in the Philippines and elsewhere in South-
east Asia. The results of this project,
directed by the United Kingdom's C.A.B.
International Institute of Biological Control
(CIBC), are presented in 17 chapters by
l3 researchers.

Chapter I sets the stage by outlining
the typical limacodid life cycle and review-
ing morphology. It also characterizes their
natural enemies-predatorso parasitoids,

and pathogens-and discusses population
dynamics. In chapter 2 it is pointed out
that knowledge of Southeast Asian lima-
codids is incomplete and that additional
species and their natural enemies will be
encountered on palms. 

-Workers 
are

encouraged to submit unfamiliar speci-
mens following the collection and preser-
vation techniques suggested.

Repiesenting nearly half the book's text
is chapter 3, a systematic account of eco-
nomically important Limacodidae associ-
ated with coconut and oil palms in South-
east Asia. This amounts to a revisionary
study that includes descriptions of four new
genera, 35 new species, one new subspe-
cies, and various nomenclatural changes
(new synonymies, new combinations, etc.).
For convenient reference, all new taxa and
taxonomic changes are listed in Appendix
2. I suggest that it might have been more
appropriate to publish descriptions of new
taxa and changes in nomenclature in a
widely accessible journal.

This key chapter, however, appears well
prepared and includes for each species a
taxonomic diagnosis and, where known, a
summary of distribution, biology (including
immature stages, feeding damage, and food
plants), pest status, and natural enemies.
Contrary to what is stated on the dust
jacket, there are no keys to species. But
facilitating identification are descriptions
or illustrations of intraspecifrc differences
in moth color pattern (within-population
and geographic variation) and, in species
having caterpillars of different forms, illus-
trations of the young and mature larva.
Thirty-six plates accompany this chapter:
l8 (I92 figs.) with black and white pho-
tographs showing male genitalia of most
species and female genitalia of a few; 4
(155 figs.) with color photographs of moths;
and l4 (107 figs.) in color showing mostly
larvae but also eggs, cocoons, adults, dam-
age to coconut and oil palms, and natural
enemies. The generally excellent images
of bizarre, but attractive, caterpillars are
an outstanding feature of the book.

Chapter 4, three pages on limacodid
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pests of tropical Australasia, completes the
systematic treatment. It is based on mate-
rial submitted from coconut in Papua New
Cuinea.

Information on insect natural enemies
of Limacodidae is composed of nine short
chapters (5-13). Chaplers 5-7 treat the
principal groups of parasitic wasps: Ich-
neumonidae, Braconidae, and Chalcidoi-
dea. Keys to genera associated with slug
and nettle caterpillars appear in all three
chapters, and for the larger ichneumonid
and braconid genera there are keys to
limacodid-parasitizing species. Chapter 5
includes line drawings of ichneumonid wing
venationl chapter 6, line drawings and
photomicrographs of braconid morphol-
ogy. The new species described, two in
Ichneumonidae and three in Braconidae,
and nomenclatural chanees are listed in
Appendix 2. As I noted in remarks about
chapter 3, such descriptions of new taxa
seem somewhat out of place here.

Other parasit ic Hymenoptera are cov-
ered briefly, Ceraphronidae in chapter B
and Chrysididae in chapter 9. Tachinidae
and Sarcophagidae, and Bombyliidae, the
only important dipteran parasitoids of
Southeast Asian limacodids, are discussed
in chapters l0 and 11. A two-page write-
up (chapter l2) on true bugs (Hemiptera)
and a single page on the lepidopteran fam-
ily Pyralidae (chapter 13) complete the
section on parasitoids and predators.

Following chapter l4 on classic biolog-
ical control, including a review of previous
releases of exotic natural enemies aeainst
limacodids and potential for bioconr-rol of
these Southeast Asian palm pests, are two
chapters on pathogens. Pathogenic organ-
isms often are dealt with summarily in con-
sidering natural enemies of particular pests,
but they are covered thoroughly here-
fungi in chapter l5 and viruses in chapter
16. The need for further research on fun-
gal pathogens and viruses, especially viral
epizootiology, is emphasized.

A review of lhe economic importance
of slug and nettle caterpillars on palms and
their control by chemicals (chapter 17)

concludes this volume. All insecticides
known to have been used aeainst these
pests are l isted in a table; appl icat ion meth-
ods, proper timing, and adequate moni-
toring of pest populations are discussed;
and the importance of developing eco-
nomic injury levels or thresholds is stressed.
Alternatives to chemical control, such as
the use of pheromones and plant resis-
tance, are only briefly noted.

Back material consists of three appen-
dixes: recorded food plants of the lima-
codids mentioned, wiih an alphabetical
arrangement by botanical and common
name; a list of acronyms, which fortunately
were used sparingly in the text; and the
previously noted list of new taxa and name
changes. The bibliography of 368 refer-
ences includes many from the 1980s. There
also is an index to all Limacodidae, their
natural enemies, and associated species,
with bold type indicating main entr ies.

The CIBC, editors, and chapter authors
are to be commended for placing limacodid
taxonomy and that of their natural enemies
on a firmer basis, for synthesizing biolog-
ical data on these groups, and for calling
attention to areas requiring additional
investigation. It is through such intensive
study that populations of major crop pests
can be better suppressed and IPM strat-
egies best implemented. Sirnilar surveys of
other tropical crop communities undoubt-
edly would be equally productive.

Applied entomologists, biocontrol work-
ers, ecologists, and systematists will find
much of interest in this book. Anyone
involved in the commercial production of
coconut and oil palms will benefit from it.
Even though the contents may be only
marginally relevant to many members of
the International Palm Society, I predict
that some of the more ardent palm fancierg
will want a copy for their personal library.

A. G. WuorLER, JR.
Bureau of Plant Industry
Pennsylvania Department of

Agriculture
Harr isburg,  PA 17110 USA
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Transplanting large field grown palms
typically requires cutting all of the existing
roots at some distance from the trunk.
Commercially, some palms are dug with
fairly large root balls, while others may
have their root severed within a few cm
of the trunk. The fate of these remaining
root stubs has been debated for years. Many
nurserymen cut the roots of palms close
to the trunk, believing that the cut roots
will die back to the trunk and must there-
fore be replaced with new roots originating
from the trunk. Tomlinson ( I 961 ) believed
that if a palm root is severed, a new grow-
ing apex will be formed just behind the
cut. Broschat and Donselman (1984) found
that the response varied with the species
and the length of the remaining root stub.
They found that virtually no cut roots of
Sabal palmelfo survived, regardless of
their length, while about half of al. Cocos
nucifera cut roots regenerated apical mer-
istems, regardless of their length. Syagrus
romanzffiana and R oystonea regia rcols
had higher survival rates if they were cut
at sreater distances from the trunk.

Since the root regeneration response
varies among species, it is impossible to
predict how any given species will respond.
Two palm genera, Washingtonia and
Phoenix are widely planted in landscapes
of the southern United States, yet nothing

' Florida Agricultural Experiment Station Journal
Series No. 9548.

is known about their root regeneration

response. The purpose of this experiment
was to determine how roots of these two
palm genera respond when cut at varying

distances from the trunk.

Materials and Methods

Six replicate 8 l0 m tall field grown
Washingtonia robusta and six 4 6 m tall
Phoenix reclinata were utilized for this
experiment. A trench 1.5 m long, 30 cm
wide, and 60 cm deep was dug through
the root system of each palm tangential to
the trunk using a mechanical trencher.
Root stubs exposed by the trench varied
from 6 to I00 cm in length. The trenches
were filled with perlite and covered with a
porous polypropylene fabric. The palms
were irrigated three times weekly to keep
the oerlite moist. After nine weeks the
perliie was removed from the Washing-
tonia pakn trenches and the new roots
rinsed free of perlite and soil. The same
was done for the Phoenix palms 13 weeks
after trenching. The number of new roots
produced from the trunk, as well as the
Dercent of cut roots that had branched and
continued growth was recorded for four
different root length classes: 0- I 5 cm, I 5-
30 cm, 30-60 cm, and 60-90 cm.

Results and Discussion

Only about 27o of the Washingtonia
roots cut to leneths of 1 5 cm or less sur-
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Regeneration of Severed Roots in
Washingtonia robusta and

Phoenix reclinatar

TruorHv K. BnoscHer AND HENRy DonsntlteN
f.tnit,ersity oJ Florida, Research and Education Center, 32O5 College Aaenue,

Fort Lauderdale, FL 33314
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Table L Auerage percentage of cut roots branching in four dffirent length classes.

Root Length
Avg. No.

New RootsSpecies

97

15  cm i5  30  cm 30-60 cm 60 90 cm

Phoenix reclinata

l{/ashingtonia robusta

2. r
I 4 . 3

0.0
2 .O

7.9
3 1  . 0

32.4
58.5

62
t44

vived and continued to grow. This per-
centage increased to about I47o for roots
cut 15-30 cm from the trunk, 3I7o {or
those 30-60 cm long, and 5B7o for those
60-90 cm in length (Table I ). The average
number of new roots produced from the
trunk was quite high (I$A/pahn) com-
pared with other species evaluated by
Broschat and Donselman (1984). The lin-
ear increase in the percentage of cut roots
surviving with increasing root stub length,
as well as the large number of new roots
produced by Washingtonia robusta is very
similar to the response reported for Roy-
stonea regia (Broschat and Donselman
1984).

Very few of the roots of Phoenix recli-
nata out to lengths of less than 60 cm
survived, whereas nearly one-,third of those
cut 60-90 cm from the trunk branched
and continued growing. Thus, 60 cm
appears to be the minimum threshold length

.for good cut root survival in this species.
Although a moderate number (62/palm)
of new roots were produced from the trurrk,

the robt regrowth response of P. reclinata
was generally more similar to that of Roy-
stonea regia Ihan that of other species
examined.

From a practical standpoint, this study
suggests that Washingtonia palms to be
transplanted would benefit by having a large
rootball with roots cut at least 30 cm from
the trunk. Phoenix reclinatawould benefit
from even larger rootballs having roots cut
60 cm or more from the trunk. The large
number of new roots produced by these
two palm species suggests that root prun-
ng 4-6 weeks prior to digging may be
helpful in stimulating new root production
by the trunk, although additional field stud-
ies are needed to confirm this.

LrrnRerunr CIrBo

BRoscHAT, T.  K.  qro H. D0NSELMAN. I  984.  Root
regeneration in transplanted palms. Principes
2B(2 \ : 90 -91 .

ToMLINSoN, P. B. 196I. Palmae. Vol. lI. In: C.
R. Metcalfe (ed.). Anatomy of the monocotyle-
dons. Clarendon Press, Oxford, pp.47 52.

DIRECTORS BALLOT

Since many members did not receive their January issue and Directors Ballot until mid

to late Maich, all ballots received by the Secretary as of May lst have been recorded

and counted.
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BOOKSTORE
Cocoxur Palna FnoHo WEAvTNG

(Wrn. H. Goodloe, I972, I32 pp.) ....,-....
CocoNur  Reserncx  lNsr r ru rE.

MANADo (P. A. Davis, H. Sudasrip,
and S. M. Darwis, 1985, f65 pp., 79
pp.  eo lo r l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Culrrvareo PALMS oF VENEZUELA
(A. Braun, 1970,94 pp.  and 95 photo-
grapns., ................

Et- Culrtvo DE LAs Patrraas er el
TRoprco (in Spanish, A. Braun, 1988,

65 pp., some color and line drawings).
ExortcA (4) (A. Craf, pictorial encyclo-

pedia, 2 vols., including 250 plant fam-
ilies, 16,600 illust., 405 in color, 2590
pp.)  . -  . .  - - - - - - - - - - - -

Ft-oRl op Penu (Palms) (J. F. MacBride,
I q60 .  q7  pp  )  .

F lontol  PALMS, Handbook of  (B.
M, Ceachy, I q55. 62 pp.) .. ... .. ... .. ....... ....

FLoRTDA TREESAND PALMS (L. and B.
Maxwell, 30 palm species, 120 pp.) ........

Genene PALMARUM (N. W. Uhl and J.
Drarrsf ie ld.  oI0 pp. t

HARvEsr oF THE PALM (J. J. Fox, I 977,
? 4 4  n n  i

lNoexi6PRrNcrPEs(Vols.  I  20,  1956
1976, H. E. Moore, Jr., 68 pp.) .-..,.--.-..-..

Melon Tneruos oF EvoLUTloN rN
PALMS (H. E. Moore, Jr., N. W. Uhl,
I  e8 2.  6q pp.)  . . . . . . . . . . . . . . . . . . . . . . . .

Otr- Pllnas AND OrHER Otseeos or
THE AMAzoN (C. Pesce,  1941, t rans-
lated and edited by D. Johnson, 1985,
1 9 9  p p . )

PALMAS DEL  DEPARTMENTo  DE
ANTtoautA (Palms of Colombia, in
Spanish; G. Galearno and R. Bernal,
1e87. 201 pp.)  . . .  . . . . . .

PALMAS PARA lNTERtoREs, PAReuEs
Y AvENTDAS (in Spanish, A. Braun,
1983, B3 pp., 39 pp. color) ..-..-..--..-...--..-..-.

PALEM INDoNEStA (in Indonesian) (Sas-
traprdja, Mogea, Sangat, Afriastini,
1978. 52 illustrations, 120 pp. For En-
glish translation add $2.00)

PALMAS AUTocroNAs DE VENEZU-
ELA Y DE LOS PAISES ADYACENTES
(in Spanish, A. Braun, and F. D. Chitty,
1987, I3B pp., some color) .-...-..-...-...-.---..-.

*PALMS oF THE WoRLD (Formerly
PALMS, A. Blombery & T. Rodd, I982,
192 pp., 2I2 color photographs) ..-....,.-,....

Pltrras lH AusrRALtA (David Jones,
1984, 278 pp., over 200 color photo-
graphs) .................

PALMs tN Cot-oun (David Jones, 1985,
93  pp . )  . . . . . . . . . . . . . . .

PALMS oF THE NORTHERN TERRITORY

(AusrRALrA) (A. White, l9BB, 4l pp.,
2l photographs, some color) 5.95

PALMs FoR THE HoME lt.to GnnoeN
(L.  Stewart ,  f98l ,  72 pp. ,  some color)  19.95

Pnws or MALAYA (T. C. Whitmore,
1973, 132 pp.) ..............-.-...... 31.00

Pnlu Saoo (K. Ruddle, D. Johnson, P.
K.  Townsend, J.  D.  Rees,  1978, 190
pp.) ...........-....-...-.. 10.00

PALMs oF Sueeeuarontal QUEENS-
LAND._(Robert Tucker, I9BB, 9i pp.,
I 2 pp. color, rnany black and white pho-
tographs and maps) 20.00

REvrsroNs oF THE Pl t -nn GeNus
S),AcFUs MART, AND OrHER SE-
LECTED GCHERI IN THE COCOSAL-
LfANcE (S. Glassman, 1987, 222 pp.) 19.95

Secner oF THE ORTENT Dwnnr Rrr-
PIS EXCELSA (L.  McKamey. |  983.  5 |
pp.) ....................._. 3.9s

Txe Genus PrYcrospenuA LABTLL.
(F. B. Essig, I978, 6l pp.) .......................... 6.50

THE lNDrGENous PALMS oF NEw CAL-
EDoNIA (H. E. Moore, Jr., N. W. Uhl,
I984, 88 pp.) ,..,,.............-..... 12.00

TRoPrcA (A. Graf, 7000 color photos,
t l38 pp.) .....-...-...-.......-..-..,-. 125.00

*TRoPtcALs (G. Courtright, 1988, 144
pp., all color, good descriptions) ..-..-..-..-.---. 34.95

PALM PAPERS (Postage Included)

A NEw PRrrcxlnota FRoM KAUA'|,
HAwAt'f (Reprint from Principes, R.
W. Read, l9BB, 4 pp.) ..-...-....--.,-...,..,,........... 2.00

FURTHER INFORMATTON ON HARDY
PALMS (J. Popenoe, 1973, 4 pp.) -.,,....... 2.00

NorEs oN PR|TCHARDTA rN HAwAr (D.
Hodel, 1980, 16 pp.) ................- 2.50

RARE PALMS tN ARGENTTNA (reprint
from Principes, E. J. Pingitore, 1982,
9 pp., 5 beautiful drawings) 2.75

PALMS FoR Texrs LaHoscAPEs (R.
Dewers & T. Keeter, 1972, 3 pp.) .....--.-- 1.25

PTNANGA lssuE oF PACSOA (#16,
I987, t7 pp.) ......-...-.........-... 2.s0

Txe Hlnotesr PALMS (J. Popenoe,
1973, 4 pp.) .................-..-.-. 2.00

* New arrival

The palm books listed above may be ordered at
the prices indicated plus $2.00 extra per book to
cover packaging and postage. (California residents
please add 6.257o sales tax.) Foreign checks must be
in U.S. dollars and payable on a USA bank. In some
countries it is possible to send International Money
Orders through the Post Office. Please include your
International Palm Society membership number. Send
check payable to The International Palm Society to
Pauleen Sullivan, 3616 Mound Avenue, Ventura, CA
93003, U.S.A.  ALL SALES FINAL.
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4.95

35.00

7.95

9.95

r  87 .00

8.00

2.95

6.00

7 4 .95
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4.00

6.00

24.95

I8 .95

8.95

5.50

r2.95

34.95

30.00

8.95
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WHAT HAPPENED

TO OUR PALMETER?

WE HIT THE TOP!!

Establishing the Revolving Publication Fund and
publishing "Genera Palmarum" by Uhl & Dransfield
was EXCITING!DARING!AND, best of all,
SUCCESSFUL! We have sold over 3500 books.
The publishing cost was paid from the pre-sales
offer and the Revolving Publication Fund. The
Fund has risen back up to $80,000.

In 1984 we promised our second venture would be a book on
Chantaedorea. Don Hodel is about to make everybody's dream
come true. He's done extensive research, endless hours of writing,
and photographed every cultivated species and new discoveries.
The book should be available early in 1991. We want 80 pages of
color, about 1000 photographs, and 310 pages of text.

COLOR IS EXPENSIVE. BUT COLOR SELLS THE BOOK:
WE NEED DONATIONS!
To offset the cost of color. and have the fun of a raffle, we are
selling chances at $2.00 each or 6 for $10.00 for the following prize
Drawing time will be announced later; you need not be present to

in. BUY one or a THOUSAND.

Lst Six Prizes: The new Channedorea book
TthPrize:2 Volume EXOTICA (byA.B. Graf,

16,600 illustrations, 405 in color)
8th Prize: Palms of the World (McCurrach,

1e60)
9th Prize: Supplement to Palms of the World

([,anglois, L976)
10th Prize: A "Palmy" surprise package!

SEND DONATIONS TO:
The International Palm Society, Inc.
Revolving Publications Fund

Z,L�liST 
Moind Ave., Ventura, cA e3003 usA

75,OOO

7O,OOO

65pOO

6Opoo

s5poo
50,000

45pOO

35pOO

3OpOO

5,OOO
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CHAPTER NEWS AND
EVENTS

New Palm Society GrouPs
Forming Worldwide

It seems that there has been increased
interest in the formation of local Palm Soci-
ety Chapters around the world in 1989.
The Foas de Palmiers Chapter in France
became formally affiliated with the IPS
under the active leadership of Alain Herve,
subject to formal IPS Board approval. Alain
reports that their 5B active members
include eminent botanists as well as the
current French Minister of the Environ-
ment. The group publishes a nice news-
letter (in French, of course) and plans a
number of activities over the next few
years. The Palm Society of India has an
Executive Committee of twelve members
and has requested information on formal
afrliation with the IPS. Gertrude Cole
reports that a new Palm Beach Chapter
(Florida) of the Palm Society is under
formation. The PACSOA Chapter reports
the affiliation of two more Australian Palm
Groups, The Palm Society of Western
Australia and The Palm Society of South
Australia, with their chapter, and the
Pacific Northwest Chapter has announced
the creation of four branches within their
chapter :  B.C.  Main land,  Vancouuer
Island, Washington, and, Oregon. Hope-
fully the decade of the I990's will bring
expanded growth of Palm Society Chapters
around the globe. The new ability to pay
IPS membership dues by VISA card makes
international membership growth easier to
achieve, removing the problems associated
with currency exchange.

Hunter Region Botanic Gardens
(New South Wales, Australia)

The New South Wales Chapter of IPS
(and of PACSOA) announced recently that

the Palm Garden Development within the
Hunter Region Botanic Gardens is pro-
ceeding very nicely with recent plantings
of 40 Liaistona australis and 15 Archon-
tophoenix cunninghamiana along with a
number of other preliminary plantings. The
site provides a variety ofhabitats spanning
a swamp margin on the south and open
forest to the north. While the Palm Garden
is in its infancy, several improvements
including watering system, footpaths and
basic service framework are fully in place.

Local Appreciation of
North Queensland Palm

Society (PACSOA)

The North Queensland Palm Society
Chapter of PACSOA was proud to receive
a certificate from the Townsville City
Council for their participation in Enter-
tainment in Parks during the l25th year
of Townsville. The North Queensland pres-
ident, Terry Hart, accepted the certificate
durine the final Entertainment in Parks
erreniof 1989. The North Queensland
group has also been instrumental in the
creation and support of the Tonrrsville Pal-
metum: The North Queensland Palm Soci-
ety group of PACSOA also held their First
Annual Palm and Plant Sale at the Towns-
ville Palmetum on September 17, 1989,
drawing approximately 4,000 visitors and
netting about 4$2,000 for Friends of the
Palmetum.

1989 Activities in South
Queensland, Australia

The South Queensland Group of PAC-
SOA held a field trip to Lake Poone, Coo-
loola National Park in mid October 1989.
Members enjoyed a pleasant walk through
rainforest, featuring many palms and other
interesting plants, to a beautiful freshwater
lake (swimming available) with stands of
Macrozamia miquelii on its shores. A side
tour to Fairhill Nursery and Botanical Gar-
den in Yandina was also conducted. Earlier
in mid-1989 the group toured the Moo-

P R I N C I P E S lVoL. 34



19901

Ioolah River forest with John Dowe guiding
the group through an interesting area fea-
turing all four of South Queensland's native
palms (Calamus m.uelleri, Linospadix
monostachya, Liaistona australis, and
Ar c hont o p ho enix cunnin g hamiana). The
South Queenslanders also held a guided
tour of Mt. Coot-tha Botanical Garden in
Brisbane in August. These field trips were
in addition to others held earlier in the
year and the regular meetings held every
other month. The Annual Palm & Cycad
Show and Sale was held in March at the
Mt. Coot-tha Botanical Garden and was a
great success as usual.

1989 Activities on the Australian
Sunshine Coast

The Sunshine Coast (Queensland) Group
of PACSOA held bi-monthly meetings
throughout 1989 with some palm activity
occurring almost every month. The group
heralded their Second Anniversary at the
September meeting with IPS Board Mem-
ber Stan Walkley as guest speaker. The
group toured Mt. Tinbeerwah Mountain
Nursery in October and held an outing at
Characters Restaurant on November I 0-
in addition to their regularly scheduled
November 6 meeting in Nambour.

Activities in Northern
Territory, Australia

The Northern Territory Palm Society
Branch of PACSOA has been instrumental
in encouraging palm plantings in the Top
End of Australia. In I 986 the group started
planting palms at the Fred Pass Palm Gar-
den with continued plantings in 1987 and
l9BB. In l9B7 some 160 palms and a
dozen cycads were donated by the North-
ern Territory Society to the Memorial Palm
Garden for the new Darwin North R.S.L.
sub-branch. In April 1989 the local Soci-
ety presented the park with 37 Ptycho-
sperma bleeseri, with members and park
staff then digging the holes and planting

NEWS OF THE SOCIETY 1 0 1

the palms. The palms were planted near
a stand of Carpentaria, which grow in the
moist areas along Berry Creek, amidst the
beautiful rainforest. The IPS commends
this branch of PACSOA for their activities
on behalf of the community.

New Zealand Chapter Activities

Keith Boyer of the New Zealand Chap-
ter, reported that the chapter now has
about 150 members throughout New Zea-
land, publishes a local magazine four times
a vear and operates a seed bank for local
members. Their plans include palm plant-
ings at three public areas around Auckland
and a number of small seminars for local
landscapers and city councils. The first
project wil l be new plantings in an Auck-
land city park where a large number of
60-year-old palms have now produced an
acre of o'rain forest."

South African Palm SocietY
1 990 Congress

The South African Palm Society will be
conducting its 5th Annual Congress in May
1990, at Buffelsoord, near Pretoria. Activ-
ities include lectures and slide presenta'
tions, discussions, competitive palm exhi-
bition and palm sales and raffies. Enquiries
regarding venue, costs, etc., may be
directed to: The Secretary, South African
Palm Society, 12 Grosvenor Crescent,
Durban North 4051, South Africa.

Pacific Northwest ChaPter News

The Pacific Northwest Chapter held its
last 1989 meeting at the Van Dusen
Botanic Gardens in Vancouver on Novem-
ber 27 . The main event of 1989 for the
Vancouver group was a booth at the Pacific
National Exhibition (which is the equiva-
lent to a state fair) lasting two weeks. In
the words of Richard 

'Woo, "The Palm
Society booth stood out well in spite of



ro2

heavy competition from many older and
much larger garden clubs. We may be
young, but we've proved that we can hold
our own against some very stiff competi-
tion." Congratulations on a job well done.

Meetings scheduled for 1990 include:
February 26, May 29, August 27, and.
November 26. AII will be held at the
Van Dusen Botanical Garden, 524I Oak

:ff::, 
Vancouver, B.C. Visitors are wel-

Florida First Coast Holds
First Regular Meeting

The Florida First Coast held its first
regular meeting on September 9, l9B9 at
the Palm Garden, South Campus of FCCJ
in Jacksonville. Meeting included a garden
walk-through, a palm sale, and a cultural
clinic on palms by Dr. Kyle Brown, Chap-
ter President. The Chapter also held a
Christmas dinner at a member's home in
December as its second meetine. Both
meetings were well attended with good times
had by all. Meetings scheduled for the first
half of 1990 are: March 10, 1990, Spring
palm fling at a member's hor4e and May
12, 1990, TLC meeting at South Campus
Palm Garden.

California Chapters Fall
1989 Meetings

The Southern California Chapter held
their November l9B9 meeting at the San
Diego Zoo, hosted by Charles Coburn, chief
horticulturalist at the zoo, who led a visit
to the Tiger River, where his goal was ooto

capture the action of water and the rain
forest and its role in relation to plant life
and land forms." Other palm areas visited
included Sun Bear Forest, Elephant Mesa,
and the Cycad Garden. There are over
6,000 different species ofplants at the zoo
including 270 palm species. After the
meeting many visited Palm Canyon in Bal.
boa Park adjacent to the zoo. This meeting
set an all time attendance record with
approximately 225 people attending!

The Northern California Chapter held
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their November I9B9 meeting in the Vista
Room of the Lakeside Palrietum. This
meeting was the annual "Companion Plant
Sale" where members were encourased to
bring favorite non-palm plants as *1il u,
palms to sell. The Lakeside Palmetum has
a Parajubaea cocoides with two flower
spikes and Ceroxylons with leaves 12 feel
long along with a number of other palms
with maturing crowns.

California Chapters Annual
Palm Society Banquets

The Southern California Chapter of the
IPS held their l4th Annual Banquet at
Sam's Seafood Restaurant in Huntineton
Beach on January 20, I9gO. This was
accompanied by palm raffie, auction and
a slide show. Dr. Mardy Darian spoke on
"Palms of Madagascar "

The Northern California Chapter sched-
uled their banquet for February 4 at the
Atrium Restaurant in San Francisco. The
Atrium at l0I California Street contains
an extensive collection oftropical and sub-
tropical palms and also has an excellent
bar. Warren Dolby spoke on "a new look
at Palms in the California Landscape."

Houston (Texas) Area
Chapter Activities

The Texas group held their last meeting
of I989 in October at the home of Gordon
and Shirley Hintz. Members enjoyed tour-
ing the Hintz gardens filled with various
cold-tolerant palm species and eucalypts,
followed of course by good food and drink.
Plans for early 1990 include a late Feb-
ruary meeting with a program by Horace
Hobbs and Jim Cain featurine slides of
recent trips ro Thailand and Veiezuela. In
April, Chapter President Horace Hobbs.
will present a public lecture on Palms at
the Mercer Arboretum, with the chapter
presenting free cold-tolerant palm seed-
lings to all attendees. The Houston Area
Palm Show and Sale will be held at the
Houston Arboretum on Saturday, April
21, open to the public from l0:00AM to

P R I N C I P E S



i9901 NEWS

5:00PM. Cold-tolerant varieties and indoor
palms will be stressed, but there will be a
number of exotic specimens for sale or on
display. All palm lovers are invited to come
and visit and,/or buy.

OTHER NEWS

International Cycad Symposium

While not truly a "PALM" event, the
following meeting may be of interest to
Palm lovers throughout the world, who
o{ten also have a love of cycads. Cycad
'90, An International Symposium, Towns-
ville, Australia, July 22 28, 1990. Those
interested in further information should
contact MRS. PAT COUTTS, M.C., Box 5495,
Townsville, Qld, 4810, Australia.

Palm Tour to Solomon lslands ,

The Falm & Cycad Society of Australia
(PACSOA) announces that Colin McQueen
is prepared to lead a tour for palm and,/
or orchid enthusiasts to the Solomon Islands
around September 1990. The proposal
would lrc to hire an inter-island vessel to
visit Ysabel, Vangunu and Tetepari in
Western Province, Russell Islands, and
Guadalcanal. Tetepari is a large uninha-
bited island which has not been botanized
previously, On Vangunu it is possible to
climb to the 900 meter volcano summit.
Seed collecting will be possible.

The tour would be strictly for the adven-
turous, as facilities outside Honiara are
generally primitive to non-existent, but it
would be an unforgettable experience of
these beautiful tropical islands.

Time estimate is two and one.half to
three weeks and "ballpark" cost estimate
around A$3,000 (Australian Dollars) from
Brisbane. II you are interested, please write
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to: Mn. CorrN McQUEEN, 342 Thomas
Lane, Broken Hill, NSW 2880, Australia.

The Christmas Freeze of
1989-A Preview

As 1989 came to a close, palm lovers
all over the southeastern United States were
wondering how many of their prize spec-
imens and.new plantings would come back
from the record breaking cold weather
encountered December 20-27 . 1989. with
the wave of extremely cold weather mov-
ing from west to east, setting record lows
from Texas to Florida. The temperature
reached 7' F ( - I 4' C) in Houston, Texas
and 30o F (- l" C) in Miami with all areas
in between being badly affected.
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