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growing on the island ofVanua Lava. Although it is now in the living col-
lection at Fairchild Tropicai Garden, this species is still poorly known and
uncommon in cuitivation.-Sc oIt Zona

PRINCIPES

JouRNAr- of TH E INTEnslr tot l r  Prt . l t  Soonrr

(rssN oo32-8480)
An iliustrated quarterly devotetl to information about palms and published in January.

Apri l ,  Juiy,  and October by The lnternat ional Paim Society.  Bl0 East l0th St. .  PO. Box

1897, Lauence, KS 66044-8897.

Subscription price is $35.00 per year to lil'raries and institutions. Annual membership

dues of$35.00 include a subscript ion to the Journal.  Dues include mai l ing ol the Journal bv

air l i f t  senice to addresses outside the U.S.A. Single copies are $12.00 each, $ '18.00 a vol-

ume, postpaid sur-lace delivery; for Airmail delivery add $6.50 a copy or $25.00 a volume.

Addit ional copies ofthe membership roster are $12.00 each to members only.  The business

office is located at P.O. Box 1 897, Lawrence, Kansas 66044-8897. Changes of ad-

dress, undeliverable copies, orders for subscriptions. and membership dues are to be senl

to the business office. Poiodical postage paid at Lawrence, KS.

POSTMASTER: send address changes to The International Palm Societl', PO. Box 1897,

Lawrence, Kansas 66044-8897.

O 1998 The International Palm Societv

Mailed at Lawrence, Kansas December 16, 1998

THIS PUBLICATION IS PRINTED ON ACID-FREE PAPER.



r99Bl

Principes,42( ) ,  1998, p.  I83

Editor ia l

EDITORIAL I83

We wrote this editorial seated in a quiet corner in the shade of a magnificent row of banyan trees in
the middle of Nong Nooch Tropical Garden, Pattaya. Our host, Mr. I(ampon Tansacha, Director of
Nong Nooch, has arranged a Biennial of unsurpassed hospitality and interest, that all attendees wil l
find impossible to forget. We have just toured the superb palm collections and are almost drunk on the
sights oi thousands of specimen palms, all growing in luxuriant groups that effectively display the red
beauty of each species. For a brief account of the first part of the Biennial see p. 209. As we go to
press, the Post-Biennial tour to South Thailand is underway. You can look forward to a detailed ac-
count ofNong Nooch and its impressive palm collection and ofthe Post-Biennial tour in future issues
of Principes.

This issue features articles on uti l ization ofpalms, on attractive and litt le used ornamentals, and on
flowering, fruiting, germination, and ecology. We also have suggestions for increasing membership
and the repor t  of  a symposium.

When we were scanning the new 40 year index to Principes, we were surprised to find almost no ref-
erences to the genus Chuniophoenir. Scarcely known at all outside China in the early l980's, the two
species, C. hainanensis and C. nana) ate now quite widespread in cultivation and are proving to be
decorative and tolerant, in fact almost perfect ornamentals! Scott Zona has written a clear account of
Chuniophoenir that should tempt growers to try these lovely palms.

Careful studies of the flowering and fruiting behavior of palms in the wild can often have signifi-
cance to the horticulturist. They provide information on seasonality and the time when seeds can be
expected to mature. Adler and colleagues have studied Cryosophila u)arsceniczii in Panama and given
us  l he i r  f i nd ing .

Another study by our Japanese member, Hiroshi Ehara, and his colleagues provides germination
information for sago palms.

' 
Svenning and Henrik Balslev continue a series ofarticles on the diversity and ecology ofEcuadore-

an Palms with studies emanating from a collaborative program between Arrhus University, Denmark,
and the Catholic University of Quito.

John Cressy and Greg Haines write of their own involvement in the IPS and the development of their
passion for palms. They include several suggestions on how The Society could go forward into the next
millenium and strengthen its membership.

Terrence Walthers provides us with a brief account of the Palm Symposium held within the Society
of Economic Botany's main meeting this year in Aarhus, Denmark.

Finally we record with great sadness the unexpected death of Marion Ruff Sheehan, renowned
botanical illustrator, who spent a large part of her life producing extraordinarily beautiful diagnostic
plates of palms (see pp. 190-193).

JosN Dnexsptnrr

N.q,rerrn W. Uur,

Principes, 42(4), 1998, pp. lB3-184

President's Message
"Best Biennial ever!" "We had such a fabulous t ime." "I  can't  bel ieve what a great event this was."

Those were just a few of the hundreds of comments attendees made to me at the 1998 Biennial and Post
Tour in Thailand this past September. The event was just superb and we all must thank Kampon
Tansacha, his staff, and Nong Nooch Tropical Garden for their fantastic efforts and work in providing
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our members with such an unforgettable experience. He worked for three years making sure every day

was perfect. And i t  was! Kampon, our hats are offto you for such a great event. Counting speakers and

staff,  approximately 210 people attended the Biennial and approximately 110 attended the Post Tour.

So, not only was this a great Biennial but i t  had the best attendance ofany Biennial yet. For those who

were unable to attend, please see the art icles below and on page 209 in this issue of Principes. Perhaps

you wil l  get a taste of the fun we had.
More excit ing news! Our next two Biennial Meetings promise to be equally fantastic. The Board of

Directors voted to have the 2000 Biennial in New Caledonia with the Post Tour in Far North Queens-
land, Austral ia. Our hosts wil l  be the New Caledonian Chapter, Chambeyronia, for the Biennial and

the aff i l iated Palm and Cycad Society of Far North Queensland for the Post Tour. The 2002 Biennial

wi l l  be in Europe. Fous de Palmiers, the French Chapter of the I.P.S., wi l l  be our hosts. I t  wi l l  involve

visits to the cit ies of Hybres Les Palmiers and Nice with many private and public palm gardens. Our

Post Tour hosts, the Spanish Chapter La Asociaci6n Espanola de Amigos de las Palmeras, wi l l  show us

fantastic palm areas in Spain. This wil l  be fol lowed by visi ts north to Palermo and Rome to see mult i-

ple private gardens and vi l las. The Board wishes to thank Phil l ippe Cherrier of Chapter Chambeyronia

and Steven Swinscoe of Fous de Palmiers for their invit ing presentations. Their enthusiasm alone wil l

guarantee success for the next two Biennials. So. please plan aheacl to attend each of these events. You

won't want to miss either one.
The Board of Directors met in Bangkok just prior to the Biennial.  Approximately 17 Directors and

five regular I .P.S. members attended and the meeting lasted about 12 hours. I tems discussed included

everything that has to do with the successful operation of our society. Despite increasing costs of pro-

duction of Principes, the Board voted to hold the dues at $35 for 1999. Our group's success depends

mostly upon sustained and new membership. We need your help in recruit ing new members to join. Wb

continual ly hear comments l ike "I  never knew such a group exisied." I f  you don't  inform your fr iends

and encourage them to join, palm lovers worldwide wil l  never f ind out about us. Wb ask for your help in

expanding our membership. Each Director present has promised to get l0 new members before June of

1999. Maybe you can join in and iet us know of your success. Contact me if  you would l ike to help with

promotion in your area.
The Board also voted to begin a fund-raising campaign. Raised monies would be used to improve

Principes and promote palm related research. Our Vice President, Horace Hobbs, is Chairman of the

Fund-Raising Committee. Your donation may be tax deductible. Please contact Horace or me if  you

would l ike to assist in the campaign or i f  you are interested in making a donation. We can use your

help!
As 1998 draws to a close, I  hope that al l  of you had a wonderful year. I  cer-tainly did. I  also hope that

I999 will be a palmy and gratifying year for all.

PuIr- BpncueN. PncsrlnNr IPS
3233 Brant  St . ,  San Diego.  CA 92103 USA

Phone: (619) 29I-4605 Fax: (619) 574-1595
e-mail: PalmNCvcad@aol.com

Nong Nooch

At last we had arr ived at the undisputable highl ight ofthe l99B IPS Biennial.  Here we found acres

and acres of manicured gardens f i l led with thousands of plant specimens of local and exotic origins.

here, we could see acres of thousands of palms spread among a poetic f low of waterways, rocks, and

garden paths. Palms are displayed in every form and shape from all corners of the world, some pre-

sented as simple specimens, others are in plantat ions disappearing on the horizon.

Behind al l  this effort to del ight our palm hearts with knowledge and pleasure is a man wise in orga-

nization ofhighly dedicated people who have taken care ofevery aspect ofthis conference. His name

is I(ampon Tansacha, and he has the vision to create this stunning garden which wil l  del ight every

plant lover in the worldl 
Ror'  I(vsunz
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Palms have been the focus of numerous phe-
nological studies, and many different reproduc-
tive patterns have been identified. In areas that
experience seasonal changes in precipitation,
most species appear to have distinct reproduc-
tive seasons (Kahn and Granvil le 1992). Howev-
er, some species do not appear to be constrained
to seasonal reproduction (Henderson 1995), and
even in those species that reproduce seasonally,
considerable variation exists within populations.
For instance, DeSteven et al. (1987) studied re-
productive phenologies of l3 species ofpalms in
central Panam6 and described species according
to their degree of flowering synchrony. Of the l3
species, three showed highly synchronous flow-
ering, six were moderately synchronous, and four
shbwed little flowering synchrony. Despite the
attention paid to palms, the reproductive phe-
nologies of most Neotropical species remain
poorly known.

Cryosophila warscewiczii (H. Wbndl.) Bartlet
is a solitary subcanopy palm that is found in low-
land forests from southern Nicaragua to central
Panamd (Evans 1995, Henderson et al. 1995).
This species attains a height of l0-15 m (Croat
1978, Evans 1995, Henderson et al. 1995), with
heights of reproductive individuals exceeding 5
m (DeSteven et al. I9B7). Croat (1978) notes that
flowering occurs from May to October and that
fruits develop between August and December in
Panam6. The mostly round fruits are l-2 cm in
diameter, are white when mature, and enclose a
single globose seed (Croat 1978, Uhl and Drans-
field 1987). Henderson (1984) identif ied two
genera of  beet les as probable pol l inators of  th is
palm (listed as Cryosophila albida) in Costa
Rica. DeSteven et al. (1987), based on a study of
only four individuals, found this species to dis-
play high intrapopulation flowering synchrony.
Because little else is known of the reproductive
phenology of C. warscewiczii, we present results

ADLER ET AL.: REPRODUCTIVE PHENOLOGY OF CRYOSOPHILA

Principes, 42(4), 1998, pp. f 85-l89

Reproduct ive Phenology of Cryosophi la
warscewiczii in Central Panam6
GRtcoRy H. AnrEn, Scorr A. MeNGaNo AND THoMAS D. LeMennr

Department of Biology and, Microbiology, Uniuersity ofWisconsin-Oshkosh, Oshkosh, Wisconsin 54901 USA

of a four-year study of the reproductive phenolo-
gy of 137 marked individuals on a small island in
the Panama Canal.

Study Area
The study area was a 1.8-ha island in tne

Panama Canal (Fig. l) and was located 2 km
north of Barro Colorado Island (BCI), where
DeSteven et al. (1987) and Croat (1978) studied
the reproductive phenology of C. warscewiczii.
This island (locally known as Chicha and desig-
nated as Island 12 by Adler 1994) was formerly a
hilltop that was isolated In 191.4 by the rising
water levels ofCatun Lake. The lake was created
when the Chagres River was impounded during
construction of the Panama Canal.

The study island is covered now with second-
growth tropical moist forest. C. warscewiczii is
the third most abundant arborescent plant of ma-
ture size on the island and is by far the most
abundant palm, forming dense stands composed
of both mature and immature individuals. The
climate of the area is strongly seasonal, with an
eight-month rainy season that is punctuated by a
shorter but severe dry season. Less than I07o of
annual precipitation falls during the dry season
from mid-December unti l the end of April. Mean
annual rainfall on BCI this century is 2612 mm
(standard deviation = 446 mm) (Windsor I990).

Methods
We marked 129 individuals of C. warscewiczii

of reproductive size in 1991. A serially-num-
bered aluminum tag was affixed to each individ-
ual with grafting tape. We marked an additional
four individuals in 1992. one in 1993. and three
in 1994. Two marked individuals died between
1992-93 and 1993-94. We also established a
permanent grid that covered the entire island,
with 20-m intervals between adjacent points
within the grid. Marked palms were then mapped
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onto this grid. Marked individuals were cen-

sused every month from Apri l  1992 through De-

cember 1995, and the numbers of inf lorescences

and either unripe or r ipe infructescences pro-

duced by each individual were recorded.
'We 

began the analysis by tallying the total

numbers of individuals f lowering and bearing

unripe and r ipe infructescences each month. We

constructed contour maps of the total number of

individuals marked over the four-year period

and of the total numbers of individuals bearing

ripe infructescences each year. We compared

proport ions of individuals that produced r ipe in-

fructescences (a measure of annual reproductive

output) among years by constructing a linear

model for repeated measures categorical (count)

PRINCIPES l\ot , .42

l .  Location ofthe study island within the Panama Canal. The inset shows the location ofthe study area in central Panamd.

data. We also constructed yearly histograms

showing the numbers of individuals bearing a

given number of r ipe infructescences. We com-

pared these numbers among years by again con-

struct ing a l inear model, with categories repre-

sented  by  I ,2 ,3 ,  o r  )4  r ipe  in f ruc tescences .  In

1992, no individuals produced more than three

infructescences. Because a count of zero pro-

hibits complete parameter est imates, we re-

placed this zero with a one (Kleinbaum and Kup-

per  1978) .

Results
C. warscewiczii showed only one reproductive

period per year within this dense stand (Fig. 2).

More individuals f lowered in August than in any
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2. Monthly numbers of

olher month each year, except in 1994 when
more individuals flowered in Ser:tember. The
flowering season was longest in f993, and lasted
from June through November. Unripe fruits were
present from July through January, although
most unripe fruits were present from September
through November. Ripe fruits were present from
October through January, but within any given
year ripe fruits were present for a maximum of
only three months.

The distribution of mature individuals varied
spatially, with the highest densities near the
center of the island (Fig. 3). Lesser concentra-
tions also occurred in the southern and northern
portions of the island. The distribution of fruit-
ing individuals varied both spatially and tempo-
rally (Fig. 3). Fruiting individuals were concen-
trated in the center of the island (where mature
individuals were densest) during each ofthe four
years, but other areas showed varying numbers
of fruiting individuals across years, particularly
in 1993.

Proportions of individuals with ripe fruit sta-
tistically varied among years (0.18 in 1992, 0.31
in 1993.  0.16 in  7994" and 0.17 in  1995 y2 =

ADLER ET AL.: REPRODUCTIVE PHENOLOGY OF CRYOSOPHILA
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individuals flowering and bearing unripe and ripe fruits. Numbers at the top of the figure indicate the
total numbers of marked individuals each year.
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II.49, df = 3 P = 0.0094), which was due to the
higher level of fruiting in 1993. The number of
ripe infructescences borne by a single individ-
ual ranged from one to six (Fig. 4), and the
counts of individuals within each infructescence
category varied among years (12 = 19.34. df = 9,
P = 0.0225).Individual production was least in
1992 and 1994, when one was the modal number
of ripe infructescences. Production was greatest
in 1993, when three was the modal number of
ripe infructescences.

Discussion
Individuals within this dense stand of C.

utarscewiczii demonstrated highly seasonal re-
productive activity, and our results corroborate
those of DeSteven et al. (1987) with respect to
the high level offlowering synchrony. Thus, most
flowering occurred in a brief period of only two
or three months centered around August.
DeSteven et al. (1987) noted a mean period of
two months in which individuals bore ripe fruit.
In our much larger sample of individuals, we
found a mean period of only 2.5 months in which
individuals bore ripe fruit.

J FMAMJ JASONDJ FMAMJ JASONDJ FMAMJ JASONDJ FMAMJ JASOND

nripe fruit

J FMAMJ JASONDJ FMAI\4J JASONDJ FMAMJ JASONDJ FMAIVIJ JASOND
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3. Contour maps of the spatial distribution of the total num-

ber of marked individuals over the four-year study period

(central map) and yearly densities of individuals producing

ripe infructescences. Each contour interval represents one
pa1m.

With respect to individual reproductive per-
formance, DeSteven et al. (1987) found that the
number of inflorescences produced per individ-
ual within a year ranged from only one to three.
By contrast, we found a range of one to six ripe
infructescences produced per individual within
a year. However, a smaller percentage of plants
out of the total pool of mature individuals pro-
duced ripe fruit in our study (2IVo vs.43% in
DeSteven et al. 1987). Fruit production over the
four-year period varied and was greatest in 1993.
It/hile the causes of variation in individual re-
productive output remain unknown, we suggest
that pollinator diversity and abundance relative
to the high density of mature individuals may be
lower on this small island than on Barro Col-
orado Island. A lower pollinator diversity and
abundance could account for the smaller per-
centage of individuals producing mature fruits.
Temporal changes in pollinator abundance could
also explain the higher fruit production in 1993.

The number of ripe infructescences serves
only as a crude index of individual reproductive
performance. Seed germination, seedling estab-
lishment, and recruitment into the mature age
classes ultimately determine individual repro-
ductive success. Seed and seedling predators
may have a substantial impact on reproductive
success. Rodents are often important predators
of palm seeds (Vandermeer 1979, Hoch and,
Adler 1997, Adler and Kestell l99B)' The only
species of rodent present on the study island is
Proechimys semispinosus (Central American
spiny rat). P. semispinoszs have been shown to
eat not only the fruits but also the seeds of C.
warscewiczii (Adler 1995). A year-long study of
this rodent on Island 12 in 1991 revealed a mean
density of 43.1 individuals/ha, with a maximum
of 58.3/ha (Adler 1996). These densities are by
far the highest yet recorded for this species
(Adler 1996). Continuous monthly censuses
through 1997 further demonstrate persistent
high densities of P semispinosus (unpublished
data).

We observed enormous numbers of seeds de-
stroyed by this rodent during each year of the
present study. P. sernispinosus are also abundant
and widely distributed throughout the range of C.
narscexaiczii, and we therefore suggest that this
rodent is an important determinant of seed sur-
vival of this palm. C. warscewiczii fruit at the
time of lowest community-wide fruit production
in central Panamd (Foster 1982). This phenology
may render seeds particularly vulnerable to at-
tack by granivorous rodents such as P. semi-
spinosus because of low resource availability.
However, such rodents may also serve as palm
seed dispersers (Forget 1991, Adler and Kestell
1998), and C. uarsceuiczii may experience litt le
competition with other plant species for rodents
to disperse seeds. A complex interaction be-
tween fruit production and rodent density may
therefore largely determine ultimate individual
reproductive success ofthis palm. Further study
of the interaction between C. uarscewiczji and its
poll inators and seed predators and dispersers
such as P. semispinon s would further elucidate

j::::*t""*. 
of individual reproductive suc-

SummarY
We studied the reproductive phenology of

Cryosophila warsceniczii by conducting monthly
phenological censuses of 137 marked individu-
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als on a small island in the Panama Canal. Cen-
suses were conducted from 1992 throush 1995.
Flowering occurred from June through Novem-
ber but was generally greatest in August. Ripe
infructescences appeared from October through
January, but within any given year ripe fruits
were present for a maximum of only three
months. The distribution of fruit ins individuals
varied spatially and temporally. Pioduction of
ripe fruits was greatest in 1993. The number of
ripe infructescences borne by a single individ-
ual varied from one to six, and the modal number
of infructescences varied yearly. We suggest that
temporal changes in poll inator diversity and
abundance may account for temporal differences
in reproductive performance. We further suggest
that ult imate reproductive success is strongly in-
fluenced by rodent seed predators.
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Marion Ruff  Sheehan

I t  is with great sadness that the editors report

the loss of Marion Ruff Sheehan. who died sud-

denly and unexpectedly on July 20, 1998, due to

complications fol lowing open heart surgery. Her

dist inguished career included a professorship at

the University of Florida in Gainesvi l le, the i l -

lustrat ion of more than 40 books, and art ist ic

creations of al l  sorts including plaques, medals,

trophies, knitwear designs, and prints. Early on

she undertook a major project on palms.

Marion's career began in the L.H. Bai ley Hor-

torium of Cornel l  University where she had im-

portant roles in both the inst i tut ion and palm

studies. In7946 she was hired by Liberty Hyde

Bailey to be the art ist in the Hortorium. Combin-

ing the work with graduate studies, she was

awarded an MS by Cornel l  in 1950. At the Horto-

r ium she contr ibuted detai led plates for several

major works including al l  three edit ions of Hor-

tus, the Manual of Cult ivated Plants, and an im-

portant book on plant taxonomy writ ten in the

late 1940's by the Hortorium's first director, the

late Dr. G. H. M Lawrence. There also she met

Dr. H. E. Moore, Jr.,  who engaged her to do

plates of palm flowers and fruits for a Genera

Palmarum. She was involved in this project from

1962 to the book's publ icat ion in 1987.

One of Marion's outstanding characterist ics

was her constant search for ways to do things

better. On one tr ip to Florida, we took a dissect-

ing'scope for her use. Eventual ly she bought a
jeweler 's saw and spent hours cutt ing the hard

fruits and seeds. She became expert at sl icing

each one at the exact angle that revealed the t iny

embryo. The real fun came when she had to tack-

le the double coconut, having only one fruit  to

work with. She finally took it to the carpentry

shop on campus and used a very f ine crosscut

saw. I  was rooming with her at a conference in

Miami rn1964 when she and Dr. Moore decided

that wash drawings rather than ink alone would

better portray the contours of the palm materials.

She told me at the t ime that she was pleased and

excited about the decision to use a wash tech-

nioue. but i t  meant more work as the 30 some
plates already in hand, mostly of coryphoid gen-

era. had to be redone.
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Marion's observations on the often complex

structure of palm flowers and lruits were excel-
lent and sometimes revelat ions. She was dedi-
cated to teaching people about plant structure
and was determined to have a well  i l lustrated
glossary in Genera Palmarum, which she largely

olanned as u'el l  as executed. I t  took her an aver-

age of eighteen hours to complete the sketches
for a plate, each part carefully drawn to scale.
The sketches on tracing paper were then sent to

Dr. Moore (and after his death to myself and John
Dransfield) for checking against original matert-

als. Once the sketches were returned, she st i l l

had to transfer them to drawing paper and add

the wash. I t  was always a real pleasure to receive

the prist ine and beauti ful completed plates. Dr.

Moore was very proud of them and once told me

that there were no palm plates their equal. They

wil l  long continue to be an important resource
for those engaged in many levels of palm work
(see Fig. 1). Marion also contr ibuted the water

colors in GP and i l lustrat ions for papers on

palms by L.H. Bai ley and others.
Marion's palm work was only one of many sig-

nif icant accomplishments in a most productive
life.We at Cornell are both proud and fortunate

that her work began here. Her talent has always

been at our disposal; despite many committ-
ments, she never refused a request. At the t ime

of her death she was working on a plate of
Lemurophoenfu, a spectacular palm, described
from Madaeascar in 1991. While at Cornel l  she
met a graduate student who became her hus-

band, Dr. Thomas Sheehan, a noted Hort icultur-
ist and orchid special ist.  Along with him she be-
came deeply involved with orchids and the
orchid community. Marion and Tom were coau-

thors of the longest running series in the Ameri-

cctn Orchid Society Bulletin (now Orchid's), "Or-

chid Genera I l lustrated," appearing every other
month for the past 31 years. The series wil l  end
in January 1999 with number 186. Marion was
the recipient of two of the American Orchid Soci-
ety's highest awards: the Gold Medal of Achieve-
ment (Apri l  1995) and with her husband, the
Cert i f icate of Meritorious Achievement in Or-
chid Education. More about Marion can be found
on the AOS web page at: HTTP://orchidweb.org.
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Her legacy remains apparent in the L.H. Bai-
ley Hortorium where two prints of red and blue
parrots and orchids hang in the main off ice (Fig.
2), and her penci l  sketches of botanists adorn the
current director 's room. She is even known to our
beginning students through large water colors of
f lowers designed for and used every year in the

[Vor-.42

,j
plant taxonomy class to characterize plant fami-
l ies. Many of us own prints or books she il lustrat-
ed and wil l enjoy them for years to come. She wil l
be sorely missed not only as a creative i l lustra-
tor, but also as a special, much valued friend.

Nerer,rr Uur
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2. Marion Sheehan working on a painting of parrots and orchids with the parrot in attendance
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COLD HARDYI Rare chance to grow! EXCLUSIVE!

Seeds and seedlings of TRACHYCARPUS OREOPHILA, TRACHYCARPUS PRINCEPS,
T. SIKKIMENSIS, and other Trachycarpus species! AIso CYCAS SIAMENSIS.

Ruud Meeldijk,49134 Moo Baan Supin, Tonkaam 2 Road, Tambon Tasala, CHIANGMAI 50000,
Thailand. Fax 66-(0)53 -244173.

SEED SERVICE. Rare Palm Seed for the hobbyist or commercial grower. No order too small.
Please ask for my FREE catalogue of Palm Seed. SEED SERVICE. INGE HOFFMANN, 695
Joaquin Ave., San Leandro, CA94577 USA. TeVFAX (510)352-429I.
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CRESSEY AND HAINES: MEMBERSHIP IN IPS

Palm Society MembershiP: Looking
Ahead To the 21st Century

JoHN CnnsssY AND GREGoRY HAINES

2170 Mendocino Lane, Ahad'ena, CA,91001

In less than 50 years the International Palm
Society has become truly global in its support of
research, publications, new chapters, and new
understandings of palms. The discovery of new
species and the economic effects of palms on dif-
ferent cultures and societies continue to be top-
ics of discussion in Principes, magazines, and
sometimes the media in general. However, as we
approach the next century it seems to us impor-
tant for the International Palm Society to recall
that the organization was founded not only by the
need for scientific inquiry, but also by the love of
palm enthusiasts who wanted more information
on how to grow palms in their own gardens in a
particular region. Dent Smith wrote early-on to
Pauleen Sullivan that the Palm Society was
founded not just for researchers but for "dirt gar-
deners." Even so, the Palm Society has often
changed lives and even careers for many mem-
bers who have become researchers, commercial
growers, seed experts, or even just world travel-
ers to see palms in habitat. As we approach the
next century, it is important for our organization
to discuss ways for our membership to continue
to grow and to reach out to a wide-range of palm
interests so that our publications, research' and
explorations will remain secure and go forward.
In short, the Palm Society's future depends on
new members and our organization's recognition
that the membership has diverse interests'

We discovered the Palm Society by chance on
a rainy April afternoon in 1977 at Strybing Ar-
boretum and Botanical Gardens in San Francis-
co. To escape a surprise downpour we settled
into an unexpected afternoon in the library
where book after book relating to palms was
brought to us by an amused and charming librar-
ian. "You boys ought to join the Palm Society!"
she finally said. We smiled and laughed' "You

mean, like reading palms and fortune telling?"
we joked. "No, there really is a Palm Society and
we have a group right here in the Bay Area. I

think I have a phone number." She returned with
the phone number of Warren Dolby in Oakland
who we later learned was one of the original
members of the Society.

That phone call the same evening changed our
lives. Warren invited us to his garden in the Oak-
land hills, an acre of landscaped trails, foun-
tains, pools, and views, with mature palms and
tropicals that was as magical as it was over-
whelming. Ever the host and noticing our amaze-
ment, Warren immediately said, "Join the Palm
Society and you'Il have it all tool" 

.Within 
two

years we bought the property next to'Warren and
our mutual gardens were part of the Biennial
Tour in 1984. Moreover, we began to learn that
we were not the only "palmnuts" and our jour-

neys to discover palms began in earnest to
Hawaii, Florida, Mexico, the Caribbean, Aus-
tralia, Asia and on and on. It was a joy to learn
about the early founders of the Palm Society, to
read Harold Moore's pathfinding work, and even-
tually to meet and talk with Lucita Wait, Dick
Douglas, Paul Drummond, Mardy Darian, Nata-
lie Uhl, and John Dransfield.

Although our knowledge of palms has grotrn
immensely, we remain primarily palm enthusi-
asts. Happy to attend lectures and learn more
(we can recite Latin names now with great ease),
but are still overwhelmed by the beauty of a sin-
gle palm in the twilight of a local garden or a hill-
side of ceroxylon palms in the mountains of
Ecuador. And we have continued to think about
palms as the focal point of our new Southern Cal-
ifornia garden that replaces one lost (along with
Warren's) in the Oakland Firestorm of 1991'

Thus, we suggest to our membership as we
enter this new century, that we consider our orga-
nization's need for new people . . . new members
who share a variety of enthusiasms for palms:
growing palms, cultivating palms, helping scien-
tific inquiry, and perhaps just enjoying knowing
more about palms and responding to their beauty
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and diversity. We suggest that our members talk
about their interest in palms with lr iends, and
help potential new members not to be init ial ly
overwhelmed with conversations ounctuated
with botanical names and the latest " 'must have"
palm craze. "He who dies with the most palm
snecies wins!" has become the mantra for sonre
members and that is certainly a worthwhile l i fe-
long goal for some. However, we suggest that we
all  wi l l  win i f  we can f ind new ways to secure a
growing membership that includes the hobbyisr"
the dirt  gardener, the tropical landscaper, the
grower, the researcher, as well  as the most com-
peti t ive col lector who wants the biggest, most
mature and spectacular palm garden in the
world.

In ihe past years, we have made a concerted
effort to bring potential new members into the
Palm Society. Our fr iend, Doris Devine, grows
palms in her Chicago apartment and enjoys the
palms at nearby Lincoln Park Conservatory. (She
traveled with the Society to Austral ia and wil l  be
at the biennial in Thailand.) We met Cary Carr at
a recent dinner party and happened to mention
the Palm Society. He was amazed there was such
an organization and had been developing a palm
garden on his own by saving palms he found
being discarded from the hal lways of Beverly
Hil ls off ice bui ldings! He came to the last meet-
ing, joined immediately, and, of course, is now
speaking f luent "Palmese." (We think he would
be surprised that some of our members cal l  gar-
dens with famil iar palms, as opposed to the latest
Madagascar palms, "trash gardens.") I f  we look
only to those who can afford large collections and
elaborate gardens with rare palms at the local
chapter level,  we are going to miss experiencing
the joy and creativi ty ofthose with dif ferent gar-
dening and landscaping goals that feature orjust
include palms-and their dif ferent and equally
important reasons for joining the Palm Society.

[Vor - .42

In looking ahead to the next century, we sug-
gest that the Palm Society continue to explore
new ways to help our membership grow and
flourish. Certainly, new members are the
l i feblood of any such organization. We need the
growers, the scientists, and the enthusiasts to
continue our efforts on al l  levels. I f  we cease to
actively include a continuum 6f in1s1ss1s-1s-
searcher to hobbyist-the organization wil l  be
less dynamic and less enriched.

We encourage al l  members to bring a guest to
the next chapter meeting and welcome them. As
your l i fe was changed by membership in the
Palm Society, perhaps there wil l  be some one
standing next to you in a l ine or at a party and
you wil l  mention your love of palms, and thereby
change their l ives: "Oh, did you know there is an
organization cal led the Palm Society!" Perhaps
Principes would l ike to consider asking for ideas
via a "Forum on Membership" from its chapters
about how local organizations can help the Palm
Society membership grow in the 21st Century.
What has proved effective and what else might
we consider to spread the word about the Palm
Society? Ideas might include notice of our orga-
nization at local col leges, arboretums, gardens,
nurseries or hort icultural/gardening events as
well  as our websites on the Internet. Local media
often look for stories related to botanical inter-
ests. Membership appl icat ions should continue
to be included in each Principes and local
newsletters. Like other societ ies, perhaps gif t
memberships should be encouraged. Our theory,
however, is that i t  is st i l l  the individual member
mentioning the Palm Society to a fr iend or new
acquaintance that has primari ly increased our
membership and continued our mission over the
past 50 years.

PRINCIPES
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From July I3-I7,1998, The Society for Eco-
nomic Botany held their annual meeting at The
University of Aarhus in Denmark. The Universi-
ty ofAarhus has and continues to be a major cen-
ter for studies on Ecuadorean palms. The meet-
ing was coordinated by Dr. Henrik Balslev and
sponsored by the University and the Department
of Systematic Botany. On July 16, a full-day
symposium called "Palms and People" consisted
of fifteen speakers representing more than ten
countries. Over 90 scientists attended. In addi-
tion to the palm symposium, the conference in-
cluded a number of other talks and posters that
focused on current palm-related research activi-
t ies in the tropics and subtropics worldwide'

The Palms and People Symposium contained
a'wide range of research projects in various
fields of palm biology, including ethnobotany,
archaeology, biochemistry, sustainability of
palm resources, and conservation. Throughout
the symposium, the economic significance of the
world's palm flora for food, construction, tech-
nology, crafts, medicine, and ritual practices of
indigneous people was stressed. Specific species
were studied to determine how they are being
used by indigenous cultures, such as
Chamaerops humilis for crafts in Portugal,
Prestoea ctcuminata for food in Ecuador, Boras-
sus aethiopu;m as the main source for making
palm wine by the Bassari ethnic group in the Re-
public of Guinea, and Astrocaryum aculeatumo
Euterpe oleracea, Euterpe precatoria, Jessenia
bataua, Mauritia flexuosa, and Oenocarpus ba-
caba for food in Amazonia.

Several speakers discussed their in-depth
studies seeking to identify which species of
palms are used, and how, by various cultures and
communities. The Embera and Wounaan arti-
sans of Panama's Darien region :use Phytelephas
seemannii for carvings and, Astrocaryum stand-
leyanum for basketry. Indigenous people in

WALTERS: PALMS AND PEOPLE: A SYMPOSIUM SUMMARY

Palms and People: A Symposium
Summary
TsRReNcr W WerrEns
Montgomery Botanical Center, 11901 Old Cutler Roatl, Miani, FL 33156-4242

Western Amazonia :use 22 species representing
t2 palm genera for food, medicine, construction,
ritual practices, and technology. Two isolated
rainforest-dwelling communities in Borneo
make use of 63 palm species, while in the main
markets of Puerto Ayacucho, Venezuela, food
and products fiom 9 palms species were reported
for sale. The consumption of fruit pulp derived
from Euterpe oleracea has a socio-economic im-
portance in the Amazon estuary region where it
is one of the major components of the daily diet
of the inhabitants. In recent years, the consump-
tion of the fruit pulp has become quite fashion-
able in Rio de Janeiro where more than 120 tons
of fruit per month are sold in fitness and body-
building centers for the high nutritive quality of
the pulp.

Increasing road development which facili-
tates trade and the mixing of cultures, deforesta-
tion causing the loss of the local f lora, and the in-
creasing movement of young generations to the
cities are resulting in the loss of basic botanical
and traditional knowledge on the uses of local
plants. Many of the symposium speakers dis-
cussed various methodologies and indices for
documenting the temporal changes in indige-
nous knowledge o{plant use.

With deforestation of rainforests, tribal popu-
lation growth, and the need to change the accept-
able quality of life, indigenous cultures are in-
creasingly trying to develop non-timber forest
plant products (NTFPP), particularly palms, for
commercial purposes. Rising tourism in the
tropics is also stimulating the production of
NTFPP. In the majority of cases, native stands of
palms are used for harvesting the necessary ma-
terials for the production of local and commer-
cial goods; agroforestry production of palms for
future material is not being done. Field studies
suggest that the increasing harvesting from palm
populations will not be sustainable for the local
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Contributors and
their email address

Contributors
counrry Title of talk or poster

Palms & people symposium

Teresa Almeida Portugal Uses of the 'Broom-Palm' (Chamaerops humilis L.) in Portugal.

e m a j l :  t a l m e i d a @ c i  g n u s . c i . u s . p t

Patti Anderson Florida Harvesting and conservation of the palm lrjartea deltoidea in

email: anderson@botany.ufl.edu Ecuador.

Hanne Christensen Denmark Palms and people in the Bornean rain forest.

e m a i l :  h c @ n e p c o n . d k

Christiane Ehringhaus Brazil and New York Tapping palm diversity in Western Amazonia: cultural

email: cehrin@mdnet.com.br differences between indigenous, rubber tapper and

r i b e i r i n h o  u s e  o f  p a l m o .

Christiane Ehringhaus Brazil and New York Measuring palm uti l i ty: discussion and proposal ofa socio-

emai l :  cehr in@mdnet .com.br  eco iog ica l  use  va lue  (SEV)  in  e thnobotany  w i th  an  example

or palms.

Francis Kahn Ecuador New strategies for palm fruit trade in Amazonia.

email: fkahn@ecnet.net

Helle Knudsen Colombia Demography and palm-heart extractivism of Prestoea

email: h.knudsen@cgnet.com acuminata (Arecaceae) in Ecuador.

Jette Knudsen Sweden Potentials offloral scent compounds in palms.

e m a i l  :  j t k @ c h e m e c o l . g u . s e

Casper Morcote Colombia A review ofarchaeological records ofpalm vestiges in the New

email: gmorcote@ciencias. World.

ci encias. unal. edu. c o

Henrik Pedersen Denmark Mapping the potential for palm extractivism in Ecuador.

emai l :  reco-hbp@post4 . te le .dk

Bienvenue Sambou Senegal, Guinea, Palm wine exploitation by the Bassari threatens Borasszs

emai l :enrecada@ie lecomplus .sn  andDenmark  ae th iopuminGuinea.

Helen Sanderson United Kingdom Palm resources at Kew for economic botany research.

email: h.sanderson@

rbgkew.org.uk

Liselotte Skarp Sweden Impact ofharvesting fruits and palmiio on population structure

email: langelott@hotmail.com in natural stands ofthe Acai palm (Euterpe precatoria) in

Ronddnia, Brazil.

Terry Sunderland United Kingdom The rattan palms of Central Africa and their economic

e m a i l :  a f r i r a l l a n @ a o l . c o m  i m p o r l a n c e .

Lucie Thione Senegal Impact of leaf and fruit harvest on the production of Borassus

email: enrecada@telecomplus.sn aethiopum in Senegal.

Jaana Vormisto Finland Use and economic value of the palm Astrocaryum chambira in

email: jaavor@utu.fi the vil lage of Bril lo Nuevo, Peru.

Other relared talks and posters at conference
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communit ies dependent on these palm products.

Various methods were recommended by the

speakers to ensure the future sustainabl i ty of na-

t ive palm populat ions by managing native stands

for long-term harvest.
Many symposium speakers indicated the ur-

gent need for further studies to examine the

socio-economic potential of the products gener-

ated from palms. Only with this information, can

native populat ions be managed and conserved
while local communit ies continue to harvest the

necessary products from these populat ions in a

sustainable way. Developing a sustainable re-

source strategy requires a basic understanding
of the life-history and ecology of the palm

species. In addit ion, the management and con-

servation of the currently available natural re-

sources need immediate evaluation and a viable

option for developing an agroforestry system

needs to be developed and presented to these

communit ies.
Other talks at the symposium covered topics

such as the potential use of f loral scent com-

pounds in palms and a review of palm remains

recorded at archaeological si tes throughout the

New World. The archaeological review support-

ed the idea that humans have played an impor-

tant role in the dispersal of some palm species in
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the neotropics. Sixteen genera and at least 35

species ofpalms have been recorded at archaeo-

logical si tes from Mexico to south Brazi l .  Chris-

t iane Ehringhaus used palms as a test case for

developing a value (SEV, the socio-ecological

use value) that reflects the utility of a species for

sobial groups and the availability of the useful

resource in an area. Studying the palms in

Ecuador, Henrik Pedersen discussed integrating

biocl imatic modeling of palm distr ibutiJn anf,

the Analyt ical Hierarchy Process as a tool to

evaluate and map the extractive potential of 14

taxa of commercial ly exploited palms in

Ecuador. Helen Sanderson from the Centre for

Economic Botany at Kew discussed the signif i-

cant palm resources currently avai lable at the

Royal Botanic Gardens for economic botany

studies.
The Palms and People Symposium was a great

success. I t  brought together economic botanists

and individuals from related f ields to discuss

vital issues facing the economics of indigenous

human communit ies, conservation of palm

species, and sustainabi l i ty of tradit ional plant-

based knowledge. Dr. Henrik Balslev is current-

ly coordinating with the speakers to edit  and pro-

duce a volume of the papers presented at the

symposium.
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Among the genera of Asiat ic Coryphoideae,
Chuniophoenix is certainly one of the most enig-
matic. These attract ive palms are st i l l  uncom-
mon in nurseries and on seed l ists, but our expe-
rience at Fairchi ld Tropical Carden (FTC)

suggests that they deserve to be more wideiy

8rown.
There are only two species in the genus. Chu-

niophoenix hainanensis Burret (Figs. 1,2) was
the f irst species to be described. Burret (1937)

named the genus after Professor W. Y. Chun,
then-director of the Botanical Inst i tute, College
of Agriculture, Sun Yatsen University (now

Zhongshan University), Cuangzhou, China. The

species epithet refers to the palm's island home,
Hainan.

Three years later, Burret (1940) described a

s ec ond species, C huniopho enix nana Burret (see
Back Cover), from Vietnam in the vicinity of
Hanoi. The specif ic epithet means "dwarf," and
describes the habit of this palm. A third species,
C. humilis C. Z. Tang and T. L. Wu, was de-
scribed in 7977 from Hainan (Tang and Wu
1977),but this name is a taxonomic synonym of
C. no,na. Plants cultivated under the name C. hu-
mil is should be cal led C. nana.

Both species have been growing in FTG since
1985. As they are mature and fruiting, we have
the opportunity to compare the two species with
each other, as well  as with other coryphoid
palms. FTC has one mature plant of C. ha.ina-
nensis and several mature plants of C. nana,.

Although molecular evidence (Uhl et al.
1995) and technical detai ls (Uhl and Dransfield
1987) noint to Kerriod,oxa as the closest relat ive
to Chuniophoenix, the two genera are dissimilar
in a number of obvious ways and would never be
confused. Unlike Kerriodoxa, both species of
Chuniophoenix are caespitose (suckering)
palms. The leaves of Chuniophoenix lack hastu-
lae, whereas those of Kerriodoxa have hastulae.
The leaves of Chuniophoenix also lack the white
scales on their undersides that are so character-

Chuniophoenix in  Cul t ivat ion
Scorr ZoNe
Fuirchild lropicalGarden, I 1935 OLd CutLer Road, Miumi, l'Iorida 33156 USA (address.fitr correspondence) and
DepurtmenL of Biological Sciences, FLorid,a Interruationul Uniuersity" Miami, Floridu 33199 USA
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ist ic of Kerriodoxa. I t  is the inf lorescence of
Chuniophoenir that immediately dist ingu ishes rt
from Kerriod,oxa and all other genera of the
Coryphoideae. The peduncular bracts are green
(becoming brown with age), tubular and t ightly
clasping around the jointed rachi l lae. Even the
bracteoles that subtend each f lower or f lower
cluster are tubular and clasping. Burret (1937)

and Uhl and Dransfield (I987) noted the resem-

blance of the Chuniophoenix inf lorescence to
those of certain Calamoideae.

The two species of Chuniophoenix are readi ly
dist inguished from each other, even in the vege-
tat ive condit ion. The obvious dif ference is size:
C. nana has stems <2 cm in diameter and leaf
blades <40 cm in diameter, l tut C ha,inanensis
has stems ca. 15 cm in diameter and leaf blades
ca. 120 cm in diameter. The habit of C. nctna is
reminiscent o{ species of Rhapis, with t ight clus-
ters of stems each <1.5 m tal l .  FTG's C. hainu-
nensis, flowering for the first time at eleven years
old, has stems (0.5 m tal l ;  their uit imate height
is unknown but probably not >3-4 m.

The petioles of both species are unarmed,
deeply channelled on the upper side, and round-

ed below. In C. hainanensis they are vested with
a powdery white indumentum on the abaxial sur-
face and are 80-90 cm long. The petioles of C.
nana are glabrous and 28-39 cm long. In C.
nana, rhe leaf sheath is tubular and unspl i t .  The
leaf sheaths of FTC's specimen of C. ha,inanensis
are also unspl i t ,  al though those of much older
specimens in the South China Botanical Carden,
Guangzhou (Fig. 2), are spl i t  as in Thrinax (J.
Dransfield, personal communication).

Both species possess costapalmate leaves.
The costa extends brief ly into the blade, but the
leaf is noteworthy in lacking a hastula. The seg-
ment apices are acute, not bif id as in many other
genera. The lamina color of both species is blue-
green, but not glaucous, on both surfaces. The
leaves of C. hainanensls typically have 40-43
segments per leaf, and those segments are 59-64

PRINCIPES
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L Chuniophoenix hainanensis growing in full sun at Fairchild Tropical Garden. 2. Chuniophoenix hainanensis at South

China Botanical  Garden bear ing numerous inf lorescences.  Note spl i t  leaf  base in the center  of  the photograph (photo courtesy of

J.  Dransf ie ld) .
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cm long and 4.0-4.5 cm wide. The leaves of C.

nancl have only 2l-23 segments, and they are

grouped in six or seven clusters ofthree and f ive

segments each. The individual segments are

26-35 cm long and ca. I  cm wide.
The inf lorescences of both species are borne

among the leaves, one per node. That of C.

hainanensis is longer, to ca. 100 cm, and

branched to two orders; whereas the inflores-

cence of C. nana is ca. 40 cm long and only once

branched. In C. nana, the flowers are borne

singly (rarely paired) along the rachi l lae, but in

C. hainanensis flowers are borne in small clus-

ters along the rachi l lae. Both species blossom in

winter and early spring (November-Apri l)  in

Miami.
The f lowers of these palms are similar in size

and shape, but dissimilar in fragrance and color
(and perhaps in poll inators). The flowers are ca.
9.5 mm across, with a loose, membranous, cupu-
late calyx, and three strongly reflexed petals.
There are six stamens, the inner whorl of which
is strongly fused to the upper surfaces of the
petals for about half the length of the fi laments.
A single cylindrical gynoecium is found in the
center of the flower. The flower of C. nana is
white with yellow anthers and is sweetly scented.
That of C. hainanensis is burgundy red with yel-
low anthers and a greenish-yellow gynoecium,
and it has a sour, slightly unpleasant aroma.

Uhl and Dransfield (1987) reported that some
plants are polygamodioecious (bearing both bi-
sexual and unisexual f lowers). All of FTG's
plants are hermaphroditic. The flower clusters in
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C. hainanensis often appear to be composed of
functional ly carpel late and functional ly stami-
nate flowers, because the older, pollinated
flower in the cluster often has a swollen ovary
and empty anther sacs, while the younger f lower

still has an unfertilized ovary and anthers burst-
ing with pol len.

Fruits r ipen ca. l0-I l  mo after f lowering.
Both species produce soft,  juicy to mealy fruits,
which are bright orange-red when r ipe. The sur-
face of the fruit  is smooth but becomes f inely

verrucose (warty) when dry. The stigmatic scar is
minute and apical.  Most fruits have only one
seed with a lateral hi lum, but exceptional fruits
of C. nana have been found with two seeds.
Fruits of C. hainanensls are obovoid to pyriform,
2I.I-26.2 mm long andIB.I-22.9 mm in diame-
ter. Fruits of C. nana are globose to oblaie-
spheroidal,  12.2-16.I mm long and 12.0-77.7
mm in diameter.

Both species have seeds that are oblate-
soheroidal.  but in C. nana the seeds are also
*i lglrt ly f lattened on the hi lum side. Seeds are
10.0-13 .3  mm long and l I .5 -15 .1  mm in  d iame-
ter in C. hainanensis and 7 .4-10.9 mm long and
8.7-L2.I mm in diameter in C. nana. The err-
dosperm is ruminate in C. hainanensis but homo-
geneous in C. nana. Germination in ihese
species is remote tubular. The eophyl l  in both
species is strap-shaped and pl icate, with an
acure apex.

Chuniophoenix was reported to have a re-
markably low chromosome number, z = 5 (Hsu

and Huang, cited in Uhl and Dransfield 1987).
This count, however, is l ikely in error, as Rdser

and col leagues (1997) reported that in C. nana
2n = 36 (and by inference, n = 18), which is the
usual number found in the Coryphoideae (Ri;ser

iee3).
Both species seem well-adapted to Miami's

climate, and both are reported to be hardy as far
north as Orlando, Florida (Bobick, in Tollefson
1.997). Chuniophoenix hainanensis is forgiving
of Miami's strong sun and highly alkaline soils; it
is undamaged by brief exposure to temperatures
as low as -3"C (26'F) (Noblick, in press). Chu-
niophoenix nana reqtu.res some shade and is
more Drone to micronutrit ional deficiencies in
our l imestone soils. The latter species makes an
elegant houseplant, although it sti l l  appreciates
applications of micronutrients. At FTC, both
species appear to be relatively free of serious

pests, but Southeastern Lubber Grasshoppers

lRomale a micropter a (Beauvois)] sometimes feed
on the leaves of C. nanaand can cause consider-
able damage if left  unchecked. They can be con-
trol led by hand-picking and administering the
coup de grdce under foot.

Chuniophoenix is a genus of unusual fan-
palms with tremendous hort icultural potential.
These attract ive palms add another choice io the
landscaper's palette, and they should grow as'"
well for others as they do at FTG.
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JOHNSON AND MEJIA: MAIf lNG A DUGOUT CANOE

The Making of a Dugout Canoe from the
Trunk of the Palm lr iartea deltoidea

Dnnnrs V. Jounsou
1 1. Colgate Steet, Pocatello, Idaho 83201 USA

KE[ , l sen  \ i le j iq

IIAP, Apartado postal 784, Iquitos, Peru

The trunks ofcertain palm species are used in

a variety of ways to furnish commercial and sub-
sistence products. The coconut palm trunk, for

example, is a source of sawn lumber for general

construction purposes, and the wood can also be

crafted into panelling, furniture, and parquet

floorins. Entire trunks of a number of different
pal-r ate cut and used as framing in bui lding

construction, as well  as for posts, pi l ings and
power transmission poles. Hollowed-out por-

t ions of some palm trunks are made into water

conduits, blowguns, drums, fermentation vats,

water barrels, water troughs, dugout canoes, and

even coff ins.
Information on palm trunk canoes was sought

through a bibl iographic search on the subjects of
palms and useful plants in general. Only a few

references were found on making this unusual
type of canoe in Asia and Latin America.

Mil ler (1964) states that in Indonesia sugar

palm (Arenga pinnata) trunks are occasionally

made into a very durable canoe (perahu lesung).
Dastur (n.d.) reports that the hol lowed-out trunk

of the palmyra palm (Borassusflabellifer) is used

as a dusout in India.
Latin America has the greatest reported inci-

dence of palm canoe-making, and i t  appears to

be the only region where the practice persists.

However, John Dransfield informs me that in

7996he photographed in Madagascar a trunk of

Raaenea m,usicalis hollowed out to act as a

dugout canoe, but as this palm is known from but

one r iver, this use is unl ikely to be very impor-

tant in the country. The swollen portion of the

Cuban belly palm (Colpothrinax urightii) is
sometimes made into a canoe (Moore 1960). Pio

Corr6a (1987) mentions the making of a trunk

canoe as one of the many uses of the mir i t i  palm
(M aurit ia.f l  e xuo s a) in Brazi l .

Dugout canoe construction in the Amazon

Basin, exploiting the huacrapona palm (.lriartea

dehoidea), is documented by Bodley and Benson

(1979), Henderson (I990), Karsten (1856), L6vi-

Strauss (1948), Pio Corrda (L987), and Wallace

(1853). To serve for canoe-making, palms must

be of suff icient diameier to produce a vessel able

to accommodate a person or persons as well  as

cargo, and have a tough, durable r ind. Diameter

is the most important factor. Three of the palms

mentioned above have cyl indrical trunks of large

diameter: Arenga pinnala is 40-50 cm, Borassus

flabellifer grows up to I m, and Mauritiaflexuosa

is 30-60 cm. In the two ventr icose palmso

Colpothrinax wrightii has a trunk diameter of

30-40 cm, and is twice as large at the swell ing;

Ir iartea dehoidea is 30 cm, and is up to 70 cm at

the swollen port ion. (An earl ier and sometimes

sti l l -encountered name for this palm is lr iartea

aentr icosa. The species name refers to i ts swollen

feature.)
As compared to the hard outer trunk r ind, the

interior t issue of larger trunked palms is rela-

t ively soft,  which faci l i tates i ts excavation. In

Ir iartea deLtoidea, the inner t issue in the swollen

trunk oort ion is so soft that chunks can be extr i-

cated Lasi ly, and i t  is so saturated that water can

be squeezed from it  by hand.
A week-long visi t  was made to Iquitos, in the

Peruvian Amazon Region, for the express pur-

pose of acquiring a palm trunk canoe for the

Palm Museum being establ ished in Santa Cruz

de Tenerife, Canary Islands. I t  was decided tcr

procure a palm canoe as a unique large object for

exhibit .  This art icle is intended to capture a pho-

tographic record and descript ion of the canoe-

maKlng.
On September 30,1997, we proceeded to the
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I. Ir iurteu delLoidea palm exhibit ing its swollen lrunk rnidsection, a common feature among lowland populations below about

300 m in elevation. Photo by Jane Macl(night. 2. Iriartea tleltoidea, showing its characteristic sti l t roots. Cuil lermo Criollo is

wielding Lhe are. PhoLo by Jane Macl(night.
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f ield from Iquitos in pursuit  of a palm canoe, ac-
companied by a team of four local,  ski l led
woodsmen. Prior reconnaissance had identi f ied

a landowner willing to sell one of his lriartea d'el-
toidea palms for our purposes; the price put on
the palm was ca. $7.70. The property was ca. 20

km south of Iquitos on the road to Nauta. The

farm grew sugarcane, but had some remaining
forest patches containing large specimens of the
desired palm.

Aboui I km from the nearest road a candidate
palm was found in the forest (Fig. 1) and was cut

down with an axe (Fig. 2). The fel led palm mea-

sured24.4 m from ground level to the base of the

crown, and i ts st i l t  roots accounted for l .B m of

the palm's height.
The next step was to select and cut away the

swollen trunk section to be fashioned into the
canoe. The separated trunk section was exam-
ined carefully to determine where the excavation
should be made, after which an outline was cut
into the surface with a machete to guide the
process. The larger end would be the stern ofthe
canoe. The swollen port ion of the trunk is shown
in Fig. 3. I t  is 4.5 m long and has a diameter at

JOHNSON AND MEJIA: MAKING A DUGOUT CANOE

7. The completed paim trunk canoe. Photo by Jane MacKnight
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the lower end of 40 cm and at the upper end of 30
cm. At the thickest point, the diameter is 5l cm.

Just visible in the lower right of Fig. 3 is the
cylindrical section of the trunk extending from
the swell ing to the sti lt roots; it measured 12.7 m
in length. In the upper left there is visible the
portion of the trunk above the swell ing, which is
also cylindrical. It is 5.4 m long. Having at hand
a felled palm, the palm heart was extracted. The
fresh product proved to be of excellent quality,
comparable to the fresh chonta salads served in
Iquitos restaurants, which are derived from palm
hearts gathered {rom wild stands of Euterpe pre-
catoria.

Using an axe, hatchet and machete, the work
crew nroceeded to hollow out the swollen trunk
section (Figs. 4, 5, and 6). The exterior rind was
the most difficult to cut and required an axe. A
hatchet and machete were employed to remove
the softer inner pulp. The finished canoe is
shown in Fig. 7. The stern is cut off nearly
straight, but the bow is tapered. Hardwood cross
pieces are wedged between the gunnels to en-
large the opening.

The palm canoe was constructed with a labor
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input of about one man-day. Normally, the

process would extend over two days, primari ly to

permit spreading further the gunnels through the

use of gradually longer st icks. A wider opening

provides addit ional space and gives the canoe

greater stabi i i ty.
From the site in the forest, the palm canoe was

skidded to the road, loaded aboard a truck, and

transported into the city of Iquitos. At a local

carpenter shop, a strong rvooden box was con-

structed to enclose the canoe, and i t  was shipped

to Tenerife without any damage.
We were fortunate to make contact with

Guil lermo Criol lo from lquitos, an expert on

palm canoe construction who guided the

process. He had learned the technique in the

Bora vi i lage on the Rio Ampiyacu where he grew

uo. Criol lo told us that the canoes are made to

carry people and cargo downstream to market

towns, and are then abandoned. Palm canoes are

not used for f ishing or other purposes. In addi-

i ion to the Bora, other Amazonian ethnic groups

reported to make palm trunk canoes are the

Matz6s and Aguarunas.
Palm canoes are temporary watercraft.  Since

the bow and stern are composed of soft materiai,

those parts of the canoe are the most vulnerable

to deteriorat ion. I(eeping the canoe in water is

essential to prevent drying and cracking.

Karsten (1856), in his brief account of palm

canoe-making, states that along the Pacimoni

River, clay is used to stop up the canoe ends.

A palm trunk is said to make a poor canoe be-

cause i t  is heavy and dif f icult  to maneuver. At

best, a palm canoe may have a useful l i fe of two

or three months. But i t  serves i ts purpose in situ-

at ions of downstream travel, especial ly on small

streams. The greatest advantage is the minimal

amount of labor required to make a palm canoe,

as contrasted to the larger and more durable

dugouts made from tropical hardwoods. The

process of making a hardwood dugout requires

considerable labor and t ime, since the core wood

must be slowly burned out to form the cavity.

The Teneri{e Palm Museum and the surround-

ing Palmetum are expected to be opened in the

year 2000. Palm enthusiasts are invited to visi t

the Museum to see the canoe described here, as

well  as the many other useful and ornamental

palm objects which wil l  make up the permanent

exhibit .
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Left
Metroxylon warbargli (Heim) Becc.

I - i kenos t spec ies i n thegenus ,  Me t roxy l onwurbu rg i i . oneo f t hesagopa lms , i shapaxan th i c ,mean ing tha t i t d i esa f l e r f l owe r -
ing. This palm was photographed in 1996, in Western Samoa, but by now this individual is long gone. The bright yellow flowers

attract nectar-feeding birds, such as the Scarlet Honeycreeper (Mysomela cardinalis). The fruits are the size oftennis balls and

are covered with shiny, chestnut brown scales. 
'fhe seeds germina[e readily under moist conditions -ScoLl Zona

Right
Mauritiaflexuosa L, f .

This photograph was taken in September, 1997, tn an almost permanently flooded swamp about B hrn from Iquitos, Peru. along

the road to Nauta. The local name for th e palm is Aguaje, because it is always associated with rvater (aguu). It is one of the most

rv idely used palms in the area.  This species is  d ioecious,  and lhe specimen in the photograph is a staminate (male)  p lanL.-

Manuel Caballero Ruano
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ROWLA\DS:  TH ATLAND leq8

Thai land 1998
Everywhere we went huge banners welcomed

..THE INTERNATIONAL PALM SOCIETYI" WC
were in Thailand at the invitation of I(ampon
Tansacha, the very talented director of Nong
Nooch Tropical Garden. A caravan of six red
buses led by a police escort carried IPS members
during our September Biennial. The buses were
part of being treated "ROYALLY"-a comment
heard from many people.

Our busy week began on Thursday, September
10, with the Board of Directors' Meeting, fol-
Iowed on Friday by registraiion of 190 attendees
from 39 countries and a welcome dinner at the
Rama Cardens Hotel near the Bangkok airport.
It was the largest Biennial ever.

On Saturday at B am, the hour we left on every
morning, we began our first tour which consisted
of three parts-the huge Chatuchak Markets
where we viewed fresh vegetables and an unusu-
al array of tropical fruits and garden plants and
two private gardens of mature palms. The home
of retired Police Colonel, Charlie Peganen, held
a splendid collection of palms and cycads.
Among them were beautiful specimens of l'{ypa,
Copernicia macroglossa, C. baileyana, Sataken-
tia liultiuensis, Liuistona muelleri, L. rotundifo-
lia, Cyrtostachys, Ptychosperma, Licuala, and
Rhapis subtilis.

Our third visit that day was to the Prasart Mu-
seum and garden, a private collection of special
Thai antiques housed in a variety of small repli-
cas ofThai houses and temples and in a setting of
beautiful palms including Corypha,, Bora.ssoden-
d,ron, Kerriocloxa, Joha,nnesteijsmannia, Pty-
chosperma schffiri, Siphokentia beguinii, Het-
erospathe, several unusual forms of Dypsis
lutescens, and many more.

On Sunday rve traveled to Khao Yai National
Park, the first national park in Thailand, desig-
nated in 1962, and consisting of 2000 sq. kilo-
metres. The Director General of the Division of
Forestry, Dr. Plodprasop Suratsuvadee, flew to
the park by helicopter to greet us. Thanks to
Kampon Tansacha, the director is also a palm
lover. After a box lunch, the party was divided
into two groups for treks into the forest. Shortly
after we entered the forest, a monsoon downpour
overtook us but our competent hosts (Nong

Nooch staff members) immediately appeared
with armfuls of red umbrel las which saved many
from a drenching. A bouncing row ofred umbrel-
las negotiat ing a swaying suspension bridge with
Daemonorops smidtiana hanging from the trees
beside and large, lovely leaves of Liuistona sp.
down the r iver is a sight many of us wil l  never
forget. Despite the rain several palms were visi-
ble from the bus, including Myrialepis paradoxa,
Areca triandra, Plectocomia ba,rthiana, Ca,lamus
sp. and Licula poonsalt i i .  St i l l  wet when we ar-
r ived at the Juldis Khao Yai Resort Hotel,  we
were greeted with hot tea and coffee and even a
gift  of dry sl ippers.

Monday was a travel day to Pattaya close to
our major destination of Nong Nooch Tropical
Garden-the garden that drew us to Thailand.
We were bused to Nong Nooch about 5:00 pm for
the treat of our l ives (see p. 2I0, 2II  lbr two
views of the garden). I t  is almost impossible to
express our awe at the beauty and expanse of the
magnif icent gardens terraced by huge boulders,
the seemingly endless rows of elegantly grown
palms, and the beauty and breadth of the plant
nursery.

For the next two days we were guided around
the Nong Nooch Tropical Garden-a complex of
over 500 acres with an entertainment center as
well  as meeting rooms, guest faci l i t ies, and
restaurants. The gardens are spectacular and
u i l l  on ly  become more  so  in  l  ears  to  come.

During the week, between sumptuous feasts of
Thai del icacies and the overwhelming experi-
ence of viewing more palms than we had ever be-
fore seen in one place, we l istened to speakers
and enjoyed their beauti ful sl ides. A l ist of the
talks can be found in the inserts on the Biennial
i n  J a n u a r y  a n d  A p r i l  P r i n c i p e s .

This Biennial wi l l  never be duplicated. We
have been entertained by Thai dancers,
wrestlers, and elephant shows, elegantly fed and
transported, received gif ts of seeds, l iquid re-
freshments, and ice cream at frequent intervals,
and even provided with a nurse who traveled
with us. We are now spoiled beyond bel ief.  As
one attendee (Ed Saloner) said, 'othe palm world
wil l  never be the same."

Sun Rowrexrs
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Germinat ion Character ist ics of Sago
Palm Seeds and Spine Emergencet n
Seedl ings Produced from Spineless
Palm Seeds
HrRosur EuARA,r CHrr<eltas,q I(otteoe, eNo Os,{x{u MoRrle
I'acuhy oJ Bioresources, Mie Uniaersity, Tsu 511-8507, Japan

AssrR,{cr

The ef{ects of air temperalure and physical treatment on

seed germination of sago palm were examined. Cermination

percentage of non-treated seeds was 10-207o at 25oC. Seeds

removed from the husk and sarcotesta showed higher germi-

nation rates (40%) when incubated in water at 30oC; water

was renewed every day. Seedling establishment and spine

emergence in seedlings produced from spineless palm seeds

were studied. Primary root-growth occurred two to three days

after germination. A coleorhiza-like organ emerged around

six days after germination and the epiblast emerged two to

three days later. Emergence of coleoptile and first leaf re-

spec t ive ly  co inc ided w i th  the  emergence o f  the  f i rs t  and sec-

ond roots from the coleorhiza-like organ. Differentiation of

petiole and leaflets was observed from the third leaf stage.

Spine emergence was observed {rom the first leaf stage in

28% of  seed l ings .

Sago palm can be propagated from both vege-
tative organs and seeds, using axil lary buds at
the lower leaf positions and adventit ious buds
from the subterranean stem and suckers. Use of
suckers is preferred, as farmers claim that
seedlings are slower in establishment by about
one to two years, when compared to sprouting
material from suckers (Jong 1995). Recenily, the
use of seedlings has increased slightly because
of a shortage of planting maierials in Sarawak,
Malaysia (Jong 1995) and Riau, Indonesia.
There are many reports on the poor germinability
of sago palm seeds (Alang and l(rishnapil ly
1986, Flach 1984, Jaman 1985, Johnson and
Raymond 1956, Jong 1995, van Kraalingen
1984). Johnson and Raymond (1956) reported
that viable seeds are not easy to obtain. Howev-

lAuthor for correspondence: Hiroshi Ehara, (ehara@
bio.mie-u.ac. jp) ,  Facul ty of  Bioresources,  Mie Univers i ty ,
1515 Kamihamacho, Tsu 514-8507, Japan, HP +Bl-20-68-

2567 4, T el + BI - 59 -23 1 -9 495, Fax + B l -59 -2 3 1 -9 637 .
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er, there are few reports (Alang and Krisnapil ly

1986, Jaman 1985, Jong 1995) on the improve-

ment of germinabil i ty, since sago palm has been

usually propagated from suckers. In this study,

we aimed to clari fy germination characterist ics

of seeds of spineless sago palm, part icularly the

effects of air temperature and removal of the

husk and sarcotesta on germination to investi-

gate the enhancement of germinabil i ty.

Jong (1995) examined the germination of sago

palm seeds at five different stages of maturity,

and reported that well-developed seeds (Stage 4-

5) had greater germinabil i ty than immature

seeds (Stage 1-3). Alang and I(r ishnapil lay
(1986) and Schuil ing and Flach (1985) also sug-

gested that seed maturi ty was important for ger-

mination in sago palm. Accordingly, we reported

the effects of air temperature and physical treat-

ment on the germination of well-matured seeds

of Metfoxylon. Moreover, we studied seedling

establ ishment and the emergence of spines in

seedlings that were produced from seeds of the

spineless sago palm.

Mater ia land Methods

Fruits of spineless sago palm (Metroxylon
saga Rottb.) were col lected at Batu Pahat in

Johor ofMalaysia. Fresh weight and size ( longest

diameter, shortest diameter and height) of 67
poll inated fruits and 14 unpoll inated ones were
measured. According to the suggestion by farm-

ers who have cult ivated sago palms, pol l inated

and unpoll inated fruits were divided. Pol l inated

fruits were sown one each in the furrow of a rock-

wool block (5 x 5 x B cm height),  inserted into a

lB0 ml plast ic bott le, and placed in an air condi-

t ioned room. Air temperature was maintained at
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l .  Ver t i ca l  sec t ion  o f  sago pa lm seed.  a .  exocarp ,  b .  meso-
carp, c. sarcolesta, d. testa, e. endosperm, f. embryo, g. oper-
c u r [ m ,

25'C, and the relat ive air humidity was con-
trolled at 757o. The fruits were well-watered
each morning and evening. After the 10th and
40th days, 35 and 30 fruits respectively were re-
moved from the husk (exocarp and mesocarp)
and sarcotesta (Fig. l) ,  and germination counts
were made. Then, fresh weight, longest diameter,
shortest diameter, and the height of seeds (em-
bryo and endosperm with testa and operculum)
were measured. Ungerminated seeds without the
husk and sarcotesta were submerged completely
in dist i l led water. Dist i l led water was renewed
every day. Germination tests were continued for
10 days or 40 days more at 30'C air temperature,
and then germination counts were made.

Some of the germinated seeds were trans-
ferred individual ly to 200 ml beakers f i l led with
dist i l led water to study seedling establ ishnlent.
The rooting and leaf enlergence uere continu-
ously observed every dav. Dist i l led \rater ' \ras re-
newed every da1.. The other gerrr inated seeds
were  t ransp lan ted  inc l i v idua l l v  to  0 .5  I  p las t i c
bott les f i l led l i th r.errr icul i te and the Kimura B
culture solut ion (Baba and Takahashi l95B) at
ful l  strength. The culture solut ion contained (mg
1-\ 48.2 (NHr)rSO4, 15.9 K2SOr, 65.9 MgSO*,

18.5 KNO.,  59.9 Ca(NO3)2,24.8 KH2PO4 and 3.5
FeO3. The init ial pH of the culture solution was
adjusted to 5.5 before applying. Culture solution
was supplemented every day and renewed once a
week. The bottles were olaced in the air condi-
tioned room at 30oC unJTSEo relative humidiLy.
Light was applied for 12 h/d at an intensity of
24klx. Seedling growth and the emergence of
spines in seedlings produced from the seeds of
spinelest  sago palm l rere recorded.

Results and Discussion
Germination chrtracteristics. The values of

fresh weight and longest diameter were signif i-
cantly greater in pol l inated fruits than in unpol-
I inated ones (Table l) .  Although there was no
signif icant dif ference between pol l inated and
unpoll inated fruits in shortest diameter, clearly
pol l inated fruits were heavy and large compared
with unpoll inated ones considering the results of
fresh weight and longest diameter. In contrasr,
the height of unpoll inated fruits was signif icant-
ly greater than that of pol l inated ones. Unpoll i -
nated fruits were sl im and l ight.

Cermination percentages of mature seeds
used in this study was20Vo and,I07o respective-
ly when independent tests were recorded after
10 and 40 days at 25"C. Moreover, germination
recorded around 407o between 10 and 40 days
after rransfer from 25oC to 30'C (Table 2). Ger-
mination percentage did not increase betl 'een
l0 and 40 days after sowing. Presumably. viable
seeds were vigorous enough to gernrinate rapid-
ly. According to Jong (1995). germination of
rvel l-matured. non-treaied seeds was ca. 57o
af te r  s i r  leeks  a t  25-30 'C;  < l }Va o f  seeds  re -
rnoi ed f i-orn the husk (exocarp, and mesocarp),
arrd ca. 20% of seeds removed from the husk and
fresh t issue (sarcotesta). The germination values
observed in this study (Table 2) were in general
agreement with those of Jong (1995). The germi-
nation percentage was higher in seeds which had
been removed from the husk and sarcotesta than
in non-treated seeds; this result was in good

Table l. Fresh weight and size oJ'pollinated and unpollinatedfruits.

Sample type !-resh weight (g) Longest diameter (mm) Shortest diameter (mm) Height (nm)

Pollinated fruit (ro = 67)
Unpollinated fruit (z = 14)
ProbabiJity (r-test)

54.0 + 0.6
36.1  t  0 .9
<0.001

55.6 + 0.2
52.0  * .0 .7
<0.001

47.3  +0 .2
48.8 t 0.9
0.055

48.5 t 0.3
52.5 +O.9
<0.001

Values indicate mean a standard eror
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Table 2. Cermination percentage under different
air temperatures.

Cumulat ive
CerminaI ion germinat ionaf ter

Incubat ion t ime at  25"C 25"C J 30'C
(d) (E;) (%) n

agreement with the earlier f indings of Alang and
Krishnapil lay (1986), Jaman (I985), and Jong
(1ee5).

Transferr ing seeds {rom 25'C to 30"C result-
ed In 20-277o increase in germination, and a
final germination level for the seeds without the
husk and sarcotesta of around 40Vo (Table 2). ln
contrast, Jong (1995) recorded lower germina-
t ion in seeds without the husk and fresh t issue ar
25'C-35'C. The possibi l i ty that small  tempera-
ture changes within this range affect the germi-
nation percentage was further investigated with
well-matured fruits col lected in Banska Island
of South Sumatra, Indonesia. Five frui is were re-
moved from the husk and sarcotesta, and were
submerged completely in dist i l led water at 35oC
air temperature. Germination recorded 207o hy
Day 2l and did not increase thereafter up to 40
days in the test. The results suggest that air tem-
perature affects germinability of sago palm
seeds in the range 25'C-35'C, and that ger-
minabil i ty can be reduced by not only low air
temperature but also by excessively high air
temperature.

Seeds without the husk and sarcotesta which
were submerged completelv in dist i l led 'n ater at

30'C have a higher germination percentage than
do sago palm seeds sown in sand trays (Jorrg
1995). Schuil ing and Flach (1985) suggested
that germination requires high humidity but may
be sensit ive to excessive moisture. Jaman (1985)
reported that the germinabil i ty was general ly
improved when sago palm seeds were husked
and dipped in water.

Continuous soaking of gramineous seeds rn
water general ly reduces germination when the
water is not renewed. The reason for this tenderr-
cy may be the fai lure to remove germination in-
hibitors that would have been leached from seed
(and/or seed coat) into the water (Morita et al.
1997). In the current experiment, we renewed
water every day at 30'C and observed the same
germination percentage as that previously ob-
served for seeds treated with 10-3 M GA in sand
tray, i .e. abc:ut407o germination six weeks after
sowing (Jong 1995). I f  germination inhibitors ef-
fused from the seed prevent sago palm germina-
t ion, water volume and renewal of water might be
important parameters control l ing the germina-
t ion percentage. Anyhow, removing the husk and
sarcotesta, and dipping the seed in water, cer-
tainly improve germinabil i ty in this species.

Although Jong (1995) recognized that loosen-
ing the operculum improved seed germinabil i ty,
we could not improve germinabil i ty by scarif ica-
t ion in a prel iminary experiment. There were no
signi{ icant dif ferences in fresh weight and size
between germinated seeds and ungerminated
ones (Table 3). Therefore, we considered that the
maturi ty level of ungerminated and gerrninated
seeds was the same. The effects of air temoera-
ture. physical treatment of seeds and of moii ture

3 5
30

4020
l0

10
4( l

Table 3. Fresh ueight and size of germinated and ungerminated seeds.

Sample type Fresh r re igh t  (g ) l -onges t  d iameter  (mm)  Shor tes t  d iameter  (mm) Height (mm)

Germinated  seed a t  25 'C

Germinated seed at 30oC

Ungerminated seed

i 0 .0  +  Q.6
10.0 + 0.6
10.4  +  0 .5

26 .8  +  O .7
26.5 + 0.5
26.9 t0.4

25.8  +  0 .8
25.9 x0.6
26.1  +  0 .3

21.0  +  0 .6
20.7 x0.5
20.8 t 0.4

Seed fresh lveight consists of weights of embryo- endosperm, testa, and operculum.

Diameter and height of seed are those of enrbryo and endosperm with testa and operculum

Values indicate mean a standard error.

2 .  Processofseedgerminat ion , roo t ing ,andshootemergence.a)A ind ica tesopercu lum,b)A ind ica tesco leorh iza- l i keorgan,

c) A indicates epiblast, d) A indicates epiblast, A indicates primary root, e) A indicates coleoptile, A indicates first root from
coleorhiza-like organ, f) A indicates first leaf, A indicates second root from coleorhiza-like organ, g) A indicates branched root

lrom Dnmarv root.



PRINCIPES [Vor-.42

3. Spinyseedl ingsproducedfromseedsofspinelessmotherpalm.Aindicatesl i rs t leaf .AAindieatethi rd leaf .Secondleaf is
hidden bv fourth leaf and is not shown.

condit ion of media on water absorption by seeds,
st imulat ion of enzyme activi t ies, and endoge-
nous inhibitor act ivi ty might be the subject of
further studies on the development of improved
germination conditions for sago palm.

Seedling growth. The growth of young

seedlings from seeds germinated at 30'C was ob-

served and their typical appearance at some

stages is shown in Fig. 2 (p. 205). Although the

time to germinate varied from one to 23 days

among I5 seeds, the t iming of subsequent root-
ing and shoot emergence were similar. Seed ger-

mination was recognized when the operculum

was pushed up (Fig. 2a). A coleorhiza-l ike organ

emerged around six days after germination (Fig.

2b). After a further two or three days, the epi-

blast began to elongate (Fig. 2c). The primary
root emerged during the elongation of the epi-

blast (Fig. 2d), and was dependent on the re-
moval of operculum; late removal of the opercu-
lum delayed emergence. The first root from the
coleorhiza-l ike organ and coleopti le emerged
two to three days after emergence of the primary
root, which appeared immediately after the oper-

culum was removed (Fig. 2e). Further root emer-
gence from the coleorhiza-like organ occurred
two to three days later (Fig. 2f). The first leaf
emerged on the same day that the second root
grew from the coleorhiza-like organ (Fig. 2f). A
branched root developed when the second root
was elongating and the third root was emerging
from the coleorhiza-like organ (Fig. 2g).

Hisajima et al. (199I) used liquid medium of
the modified Murashige and Skoog's (MMS)
medium to grow multiple shoots of sago palm
from embryo cultures, which reached 20-25 cm
within three to four months. Mineral content in
the culture solution that we used was fairly low if
compared with l iquid MMS medium (Hisajima
1991), although our seedlings were able to grow
well and their plant length was ca. 6 cm four
weeks after germination.

There is little known about seedling growth at
the very early stage in sago palm. Detail investi-
gations of morphological and physiological char-
acteristics of young seedlings might be the sub-
jects of further studies, and should be carried
out using many plants under various conditions
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to get good seedlings. Nevertheless, i t  is remark-
able that roots and leaves emerged at regular in-
t e r v a l s  i n  t h e  c u r r e n t  e x o e r i m e n t s .

In the seedlings observed (Fig. 3). the f irst
and second leaves had no leaflets, and the third
had two leaflets. Differentiat ion of petiole and
leaflets was clearly observed from the third leaf
stage. Although we used seeds of spineless sago
palm, spines were observed on the f irst leaf and
on subsequently emerging leaves (Fig. 3) in2B7o
of the seedlings. The rat io of spiny seedlings to
spineless seedlings was ca. l :3. Jong (1995)
noted that, i rrespective of whether the parent
palm was spiny or spineless, both spiny and
spineless seedlings were produced, although the
result was not quanti f ied. In the current expen-
ment, we clari f ied that spiny seedlings were pro-
duced from some seeds of spineless sago palm,
and that the spines emerged at the f irst leaf
stage. However. tre cannot currently explain the
meaning of these f indings. We have been con-
ducting randomly ampli f ied polymorphic DNA
(RAPD) analysis of spiny and spineless sago
palm (Ehara et al. 7997). The next report will
consider in greater detai l  the genetic comparison
of spine emergence.
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#49.95. The Tropical Look is avai lable
through Digital Raingardens in associat ion
with Amazon,com at http:/ /rn*v.raingar-
dens.com/shopfor/books.htm for $34.97.

Robert Lee Riff le is also a frequent visi tor at
these message boards:

Tropical Att i tudes Gardening Message Board:
http ://www. rain gardens. com/wwwbb/

wwwboard.html

International Palm Society Message Board:
http ://www. palms. org/bboard/

Many of us in the International Palm Society
have undoubtedly known for a long t ime that nu-
merous "tropical looking" palms and other
plants can endure freezing temperatures. Mem-
bers will go to extreme measures to grow palms

outside, even i f  we must protect them during the
winter. Now, Robert Riffle has written a book
which provides an extensive l ist of tropical- look-
ing plants that may be grown in subtropical and
lempera te  reg ions .

Anyone who l ikes to garden with a tropical
twist must have the "The Tropical Look." I t  rs
one of the best references to j  oin our col lect ion of
gardening books and features plants which wil l
be of interest to gardeners whose cl imates reach
a maximum low temperature of l0 degrees.

(Continued on p. 226)
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The Palm Flora of the MaquiPucuna
Montane Forest Reserve, Ecuador

Jrns-CsnrsrtAN SvENNING AND HENRIK Bersrnv

Herbarium AAU, Department of Systematic Botany, Uniaersitetsparken, bygn. 137, DK-8000, Aarhus C, Denrnark 
n

AssrRlcr

Eleven species of palms occur at altitudes of I 000-2 800

m in the Maquipucuna reserve and adjacent areas in the

Ecuadorian Andes. Of these, at least five have lower upper

altitudinal limits in Maquipucuna than elsewhere in

Ecuador, possibly due to the Massenerhebung effect. Nine

species represent Andean elements, while two species repre-

sent lowland elements. The species vary from abundant to

very rare in the area. The palms provide edible fruits, palm

heart, and leaves for Palm Sunday. The eleven species are

described and a field key based on sterile characters is

given.

ResultsN

Once especies de palmas estdn presentes en altitudes

entre los 1 000 m y 2 800 m en la reserva de Maquipucuna y

Sreas adyacentes en los Andes del Ecuador. De 6stas, por lo

menos cinco tienen, en Maquipucuna, limites altitudinales

superiores m6s bajos que en el resto del Ecuador, posibie-

me4te debido al efecto Massenerhebung. Nueve especies

representan elementos andinos, mientras que dos especies

iepresentan elementos de bajas altitudes' Las especies

varian entre abundante y muy rara en el 6rea. Las palmas

proveen frutos comestibles, palmito y hojas para Domingo de

Ramos. Se proveen descripciones de las once especies y se

incluye una clave de campo basada en caracteres vegeta-

tivos.

While the majority of neotropical palm
species occur in tropical lowland rain forests,
the Andean highlands above 1 000 m are home to
ca.L4Vo ofall neotropical palm species (Moraes et
al. f995). In this paper we present the palm flora
of a montane forest in the Ecuadorian Andes.

The Maquipucuna montane forest reserve,
Bosque Protector Maquipucuna, lies on the
western slopes ofthe Andes, ca. 40 km northwest
ofthe Ecuadorian capital, Quito. It is owned by
Fundaci6n Maquipucuna, a private environmen-
tal organization. Established in 1988, the re-
serve encompasses ca. 4500 ha at altitudes from
1200 to 2 800 m above sea level (Webster and
Rhode, unpublished manuscript). Most of the
protected area is covered by pristine forest, but
in areas below 1 500 m the landscape is a mosaic
of mature forest,-secondary forest and scrub, and

newly abandoned pastures. The natural vegeta-
tion includes lower montane rain forest below
2 500 m and upper montane rain forest above
2500 m (Webster 1995). The vegetation above
I 500 m also qualifies as cloud forest, having a
persistent cloud cover (Fig. 1) (Webster and
Rhode, unpublished manuscript). The lower
montane rain forest in the Maquipucuna reserve
has a 25-30 m tall canopy- Characteristic fea-
tures are the prominence of the canopy tree,
O t o b a g o r doniifuli a (D C.) Walp. (Myri sti c ac eae)
and the abundance ofunderstory palms (Fig. 2).
Above 1800 m, the vegetation grades into upper
montane forest, i.e., the forest is lower and tem-
perate taxa are more prominent, while some trop-
ical taxa, such as palms and Otoba gordoniifulia,
disappear (Webster and Rhode, unpublished
manuscript) (Fig. 3). The flora of the Maquipu-
cuna reserve and adjacent areas includes 1160
species (Webster and Rhode, unpublished man-
uscript). No long-term climatic data exist for the
Maquipucuna area, but two adjacent villages,
Nanegal and Nanegalito, have annual precipita-
tions of 3 000-3 500 mm; and the climate is sea-
sonal, with a dry period from June/July through
September/October (Sarmiento 1994). Mean an-
,r,rll t"*p".uture is estimated to be ca. lBoC at
1 200 m and ca. 10oC at the highest point, nearly
2 800 m above sea level (Webster and.Rhode, un-
published manuscript).

As part of our research on the ecology of
Ecuadorian palms, one of us (J.-C. Svenning)
studied the factors determining local scale dis-
tribution of palm species in the northwestern
part of the reserve, near the Thomas Davis Sci-
entif ic Station.

Within the reserve, we found eight species of
palms (Table I). Three additional species grow
along the Rio Alambi, just west of the Maquipu-
cuna reserve (and above I 000 m) (Table 1)- Fig-
ure 3 shows the altitudinal distribution of palm
species near the scientific station. It is interest-
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1. Cloud forest rvith Prestoea acuminata near summit of Cerro Sosa.

zone.
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2t9

2- Aiphanes erinacea in forest below the cloud forest

: .

ing to note that al l  the species found within the
area, except Prestoea, acuminata (not consider-
ing the very rare Ceroxylon alpinum) have upper
alt i tudinal l imits 200-1000 m below those given
for Ecuador by Borchsenius et al.  ( in press). This
could be due io dif ferences in the species' envi-
ronmental requirements throughout their range
or to environmental differences alons the
Ecuadorian Andes. Our study area is rest i icted
to the two mountains, Cerro Sosa and Cerro Santa
Lucia, and includes their summits at 1900-
1950 m, which is much lower than the main
mountain ranges of the Ecuadorian Andes (Fig.
3). The lower alt i tudinal boundaries might be
due to a reverse Massenerhebung effect (the phe-
nomenon whereby vegetation zones are found at
lower elevations on lower mountains relat ive ro
tal ler mountains at otherwise similar si tes) (Kap-
pel le 1995).

When we compare the Maquipucuna palm
species l ist to that of Andean palms (Moraes
et al.  1995), i t  is obvious that the Maquipucu-
na palm flora is a typical Andean palm flora
composed mainly of taxa centered in the
Andes, but also including lowland taxa that
rarely ascend to more than 1500 m. Ceroxylon
is endemic to the Andes, while Aiphanes is
strongly Andean-centered. Chamaedorea pin-
natifrons is widespread both in the lowlands
and h igh lands  o f  the  western  neot rop ics l
Cham,aedorea linearis, Geonoma undata, and
Prestoea acuminata are widespread in the
Andes; Bactris cf. setulosa and Socratea ros-
trata represent a premontane element, while
Oenocarpus bataua and Phytelephas aequato-
rialis are distributed mainly in the tropical
lowland (Henderson et al.  1995, Moraes et al.
1ee5).
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Our descriptions of the palm species from
Maquipucuna focus on characteristics that are
useful for identification in the field. We provide
a key based on sterile characters (Table 2). Local
names given in Table I are those used by the
mestizo inhabitants of the area.

Aiphanes chiribogensis Borchs. & Balsleu

Aiphances chiribogensis Borchs. are solitary
trees with male and female flowers on the same
individual. The stem <3 m tall and 3-6 cm in di-
ameter. Leaves are pinnately divided, with
grouped leaflets that are narrowly wedge-shaped
and jagged at the tip; the sheath is often violet
inside. Inflorescence is often branched from the
base, with pendulous flowering branches with a
long sterile part near the base'

Althoueh we did not observe Aiphanes chin'-
bogensis, It has been collected within the reserve
above the Rio Pichan at 2 000 m (Webster and
Rhode, unpublished manuscript). This species
is endemic to the western slopes of the Ecuadori-
an Andes.

Aiphanes erinacea (H. Karst.) H' Wendl.

These are clustering trees (Fig. 4) with male
and female flowers on the same individual, often
with >10 clustered stems, 2-6 m tall and 2.5-5
cm in diameter. Leaves are pinnately divided
with grouped triangular leaflets with broad
jagged tips and longitudinal folds; the underside
of the blade is whitish. The inflorescence has a
long stalk and numerous spreading flowering
branches. Both stems, leaves, and inflorescence
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Table L Palm species occurring in the Ma,quipucuna zone. Systematic
classif,cationfollows Uhl and. Dransfi,eld, (1987), while scientffic species

nantesfollow Borchsenius et al. (in press).

Subfamily Tribe

221

Species Common Name(s)

Ceroxyloideae

Areco ideae

Ceroxyleae

Hyophorbeae

Iriarteeae

Areceae

Cocoeae

Ceroxylon alpinum

Chamaed,orea l inearis

C h a m ae d o r e a, p inn a t ifr o ns

Socrated roslrata

Prestoeo, acuminuta

Oenocarpus bataua

Aiphanes chiribo gensis

Aiphanes erinacea

Bactris cf. setulosa

Geonoma undal,a

P hyteleph as aequat oria,l is

Palma de ramo
Chonta verde
Molinillo

Palmito

Chont i l la

Chonta
Chonta fina
Chonta

Corozo
Tagua

Ceonomeae

Phi - te lephanto i  deae

stalks are strongly armed u' i th nurnerous vel lolr,
sp ines .  Seed l ings  are  eas i l v  d is t ingu ished f rom
other palm seedlings in the area br the combina-
t ion of the whit ish underside of the bif id leaf
blade and the presence of small  brist les at the
blade margin.

This species is common near the scienti f ic
stat ion. I t  often occurs in dense populat ions,
probably because stems bent to the ground may
establ ish a new cluster several meters away from
the parent clump. Clonal reproduction appears
to be more common than sexual reproduction;
only a few seedlings were observed in spite of
abundant fruiting.

Bactris I setulos? H. Karst. (Chonta fina,
Chonta)

These are clustering trees with male and fe-
male flowers on the same individual. There are
often l0 or more stems in a cluster, each one up
to l0 m tal l  and 10-15 cm in diameter. Leaves
are pinnately divided with many irregularly
spaced linear leaflets that spread in different
planes. Inf lorescence is pendulous with numer-
ous branches and a large, cowl- l ike bract. Stems,
leaves, and inflorescences are strongly armed
with numerous spines. Seedlings can be recog-
nized by the combination ofthe green underside
of the bif id leaf blade and bv the oresence of
b r i s t l e s  a t  t h e  b l a d e  m a r g i n .

We found only a few individuals of this
species in the reserve, but i t  is common in forest
remnants and pastures at slightly lower altitudes
just outside the reserve. Bactr is cf.  setulosa is

highly valued by the local populat ion for i ts edi-
ble fruits. The local name, which loosely trans-
lated means "f ine palm," refers to i ts ut i l i ty. For
this reason. i t  is often left  when the forest is
cleared for pasture, and there appears to be some
in teres t  in  cu l t i va t ing  th is  spec ies .

Ceroxylon alpinum Bonpland (Palma de
ramo)

Ceroxylon alpinum are solitary trees (Fig. 5)
with male and female flowers on different indi-
viduals. Stems are >20 m tal l ,  ca.20 cm in diam-
eter, and are covered with a thin, waxy layer.
Leaves are pinnately divided with many regular-
ly spaced l inear leaflets along the midrib which
spread horizontal ly; their undersides have a
thick, whit ish tomentum, and the t ips of the
leaflets are asymmetrical.  The apical leaflets are
joined at the t ip (Fig. 6). Seedlings are charac-
terized by the whit ish underside of the bif id leaf
blade, the two halves of which are relatively
short and broad, and by the absence of brist les
along the blade margin.

The leaves of this species are highly valued
and are used in rel igious processions on Palm
Sunday (Domingo de Ramos), hence the local
name "Palma de ramo." Several inhabitants have
planted it for this use as well as its beauty. With-
in the area around the scientific station we found
only a few seedlings and one juveni le of this
species, but no adults. Ceroxylon alpinum ap-
pears to be rare or absent also in the neighboring
areas. This near-absence is mysterious, because
it is common elsewhere in the reserve at similar
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alt i tudes. The survival of this species may be se-

verely threatened by the disappearance of i ts

natural habitat throughout its entire range
(Ecuador, Colombia, Venezuela) due to defor-

estat ion (Henderson et al.  1995).

Chamaedorea l inearis (R. & P.) Mart.
(Chonta verde)

These are sol i tary trees (Fig. 7) with male and

female f lowers on dif ferent individuals. The

stem is smooth and green, 2-10 m tal l  and 2-8

cm in diameter. The local name. which means
"green palm," refers to the color of the stem.
Leaves are pinnately divided and total lv
glabrous; leaflets are l inear to sornerthat sig-
moid, spaced regularlr- along the miclr ib and

spreading horizontal l ' r ' .  There are usuallr '  >10

Ieaflets per side. There are several inf lores-
cences per node. Chantaedorea seedlings har.e
glabrous bif id leales and are easi ly dist in-
guished by their serrate leaf margins. We were
not able to identi fy rel iable characterist ics that
separate seedings of Chamaedorea linearis from

those of C. pinnatifrons. Cham,o,edorea linearis is

very common near the scienti f ic stat ion.

Chamaedorea pinnatifrons (Iacq.) Oerst.
(Molinillo)
This is a solitary tree with male and female

flowers on different individuals. The stem is

smooth, green, 1.5-3 m tal l ,  and 1-2 cm in diam-

eter, often with abundant adventitious roots on

the basal part.  Leaves are pinnately divided and
total ly glabrous; leaflets are sigmoid, broad,
spaced regularly along the midrib and spreading
horizontally. There are not more than eight

leaflets per side, and only a single inf lorescence

at each node. The seedlirrgs are similar to those
of Chamaed,orea linearis.

Chamaedorea pinnati frons is present but not

common near the scienti f ic stat ion. The basal
oart of the stem with i ts numerous adventi t ious
ioots has been used by the local populat ion for

whipping food; thus the local name, which means
"l i t t le mil l ."

Geonoma undata Klotzsch (Corozo)

Geonoma undata are solitary trees (Fig. B)
with male and female f lowers on the same indi-

vidual. Stems are light brown, 2-10 m tall, and

5-10 cm in diameter. Leaves are irregularly pin-

nately divided into broad leaflets of unequal
sizes and the leaflets are spread in a horizontal
plane. A brown covering is present on t lre petiole

and midrib. The inf lorescence is three or four

t imes branched with somewhat swollen branch-

es, with the f lowers sunken into pits. Seedlings
have bif id leaves in which al l  secondary veins,
and both the inner and outer margin of each of

the tu-o leaf blade halves, bend outward 
*hway

from the l ine of symmetry. This species is pres-

ent. but not abundant, near the scienti{ ic stat ion.

Oen ocarpu s bataua M art.
This is a sol i tarv tree with male and female

floners on the same individual. The stem is >20
nr tall ar.rcl 20-40 cm iu diameter. Leaves are

elect. gir ing t l ' re cro\rn an obconical shape; they
are verv large (to 10 m long), regularly pinnately
divided into many more or less pendulous
leaflets. Leaflets are l inear, with a long, slender,
terminal point. Their undersurface is white; and
leaf sheaths have abundant large, stiff, black
fibers and smaller, softer, brown fibers. Inflores-

cence is dist inct ly l ike a horsetai l ,  with a short
peduncle and numerous close-together pendu-
Ious branches. Seedlings have a bif id leafblade,
the two halves of which are slender and long with
a whit ish underside, and lack brist les along the
blade marein.

We have observed only a single, very tal l  indi-

vidual of this species left  in a deforested area at
ca. 1200 m, close to a small  vi l lage at the Rio
Alambi, between the larger vi l lages of Nanegal
and Nanegali to.

P hytelephas aeq uatorialis Spruce (Tagua)

The tagua is a solitary tree with male and fe-
male flowers on different individuals. The stem
is usually a few meters tal l  but may reach 15 m in
height; i t  is ca. 20 cm in diameter and rough from
the persistent leaf sheaths. Leaves are 6-8 m
long, regularly pinnately divided into numerous
l inear leaflets; the leaflets are usually placed in
clusters, spreading in dif ferent planes. Male in-
f lorescences arc I-2.5 m long, pendulous, slen-
der, cyl indrical,  and yel low. The infructescence
is a round head, ca. 30 cm in diameter, of large
fruits covered with woody, warty projections.

Seedling leaves are pinnately divided, which is

<-

4. Aiphanes erinacea dominating the understory. 5.

Apex of a juvenile Ceroxylon alpinunleaf.

The single juvenile Ceroxylon alpinum found during our survey. 6.

7. An adult Chamaedorea linearis wirh a very benl stem.



unique among the palm species of the Maquipu-
cuna zone.

This palm is quite common in the Rio Alambi
val ley at I  100-t 300 m, but i t  does not occur
near the scienti f ic stat ion. I ts seeds have an ex-
tremely hard, white endosperm, the so-cal led
"vegetable ivory." In Ecuador, vegetable ivory is
called. tagua, hence the local name. As this ma-
terial can be used for handicraft,  there is some
local interest in cult ivat ing the palm. Fundaci6n
Maquipucuna has a program to integrate native
plant species in the local agriculture, and this rs
one of the species included in this project.

Prestoea acuminata (Willd.) H. E. Moore
(Palmito)

These are clustering trees (Fig. 9) with male
and female flowers on the same individual and
)10 stems in a cluster. Stems are 3-10 m or more
tal l  and usually ca. 10 cm in diameter. Leaves
are ninnatelv divided into numerous slender I in-

IYor.42

ear leaflets, each terminating in a long slender
point; the leaf sheaths are part ial ly closed and
form a prominent tubular crownshaft below the
crown. The crownshaft is sometimes purple;
there is a reddish-brown tomentum on the peti-
ole. The peduncle is much shorter than the main
axis of the inf lorescence. Seedlings have bif id
leaves in which the outer secondary veins and
the outer margins bend outwards, rvhi le the inner
(towards the plane of symmetry) secondary veins
and the inner margins bend inwards. The tomen-
tum on the petiole is obvious even in the
seed l  i  ngs .

Prestoea acum,inata is abundant near the sci-
enti f ic stat ion and is highly valued by the local
populat ion as a source of palm heart,  which is
the edible young apical meristem. For this rea-
son, there is some local interest in cult ivat ing
this species. Cult ivat ion would probably not be
too difficult, as the palm appears to grow well in
open places. Seedlings were abundant close to

PRINCIPES

B.  CeonomaundataandAiphaneser inacea le f t inapas ture .  9 .  Ta l l ind iv idua lso fPres loeaucun inu ta .
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Table 2. Key to stemmed ind,iaid,uals of the palm species of the
Maquipucuna zone.

Spines on stem or leaf or at least small dark bristles at the blade margin.

No such spines or bristles.
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I
I
2
2

3

3

4
A

5

5

6

6
7

7

+ 2
- + 4

.  Leaf letswedge-shapedwithajaggedt ip;stem<6cmindiameter.  -+3

. Leaflets linear, with a regular, slender tip; stem usually l0-15 cm in diameter
Bactris cf. setulosa

. Sheath and petiole with yel1ow spines; stems usually clustered.
Aiphanes erinacea

. Sheath and petiole with black spines, and stems always solitary.
Aiphanes chiribo gensis

. Stem >15 cm in diameter. -+ 5

. Stem <10 cm in diameter. + B

. Stem with a basal cone of thick stilt roots; leaf sheaths forming a conspicuous

crownshaft. Socratea rostrata

. Stem without thick stilt roots, but may have numerous slender adventitious

roots; crownshaft absent. -> 6

. Stem rough from persistent leaf sheaths and the underside of leaflets green.

P hytelephas aequatorialis

.  Stemsmooth;undersideof theleaf letswhi t ish.  +7

. Stem with a waxy covering; Ieaflets with an asymmetrical tip not terminating

in a siender point; leaf sheath glabrous. Ceroxylon alpinum

Stem without a waxy covering; leaflets with a symmetrical t ip terminating in

slender point; leaf sheaths with abundant long stiff black fibers and short

soft brown fibers. Oenocarpus bataua

8. Leaves irregularly divided into broad segments ofunequal sizes and the trunk

browno not green. Ceonoma undata

8. Leaves regularly divided into rather slender leaflets, and the trunk green or

b rown ,  +9

9. Leaflets terminating in a long thread-like point; trunk usually brown but

sometimes green, usually -10 cm in diameter. Prestoea acuminata

9. Leaflets not terminating in a slender point; trunk always green, <B cm in

diameter. -.> l0

10. Stem l-2 cm in diemater, leaflets broad and sigmoid; < eight per side.

C h amae d o r e a p inn at ifr o ns

10. Stem 2-B cm in diameter, leaflets linear to somewhat sigmoid; >10 per

s ide. Chamaetlorea l inearis

adult stems in an abandoned home garden. The
clonal nature of the palm faci l i tates i ts cult iva-
t ion, because clumps wil l  not be ki l led by har-

vesting one or a few of the stems. I t  is also
promising that there is a national and even inter-
national market for Prestoea acuminata palm

hearts (Balslev and Henderson 1987). The ver-
nacular name palmito is the Spanish word for
palm heart.

Socratea rostrata Spruce

S. rostrata are solitary trees with male and fe-
male f lowers on the same individual. The stem is
<25 m tal l  and l5-30 cm in diameter. The tree is
supported by a cone of thick st i l t  roots, which is
unique among the palm species at Maquipucuna.

The leaves are 1.5-3.5 m long and rather short
compared to the height ofthe plant, and regular-
ly pinnately divided. Each leaflet is longitudi-
nal ly spl i t  into 2-10 unequal segments spread-
ing in dif ferent planes, which gives the leaf a
bushy appearance. The leaflet segments are
often golden-brown below; leaf sheaths are
closed and form a conspicuous crownshaft. Inflo-
rescence has a rather short stalk and pendulous
branches; as the branches are more loosely
placed than in Oenocarpus bataua, the inflores-
cence is not horsetai l- l ike. Seedlings are unique
in the area by having bifid leaves with a jagged

outer margin.
The palm is quite common in the Rfo Alambi

val ley at 1 100-l 300 m, sometimes nearly domi-
nating the remnant forest patches.
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PALM Lf TE RAf U RE (Continued from p. 2 I 7 )
- 
Riffle believes that the tropical look has an

"irresistible appeal," is achievable far away
from the tropical climates, and is underutilized
by gardeners outside zones I0 and ll. As he
aptly describes this type of gardening, ooit is the
stuff dreams are made of." Riffle defines the
tropical look as ooall plants with relatively large
or boldly shaped foliage and flowers, and all
plants with colored or variegated leaves and
large and spectacular flowers or flower clusters."
A true tropical plant will not tolerate any frost.
Thankfully, many of the 2,000 plants and 400
color photos in this book are not tropical in the
true sense of the word.

The author includes plants based on a criteri-
on of'otropical looking Iandscape subjects whose
appeal is of at least a reasonably permanent sta-
tus." Palm trees, of course, are the quintessence
of the tropical look, and 57 varieties of palms are
included in the book. The palms which are sus-
ceptible to lethal yellowing are identified, and
cycads, which many people mistakenly believe
to be palms, are also-included.

Aside from finding information on "almost

every plant my husband grows in his garden, my
reasons for l iking this book are'many. A pro-
nouncer guide is provided to help overcome
those verbal stumbling blocks when referring to
plants by their botanical name. A foreword em-
phasizes the importance ofbotanical names, and
I appreciate the helping hand in integrating
these important references into my daily vocabu-
lary. A list of common names is provided only in
the index, so a person looking for "Canary Island
date palm" will be at a disadvantage until such
time that the botanical name of Phoenix ca-
nariensis is the first one that comes to mind.

Each plant listed has a quick reference guide
and a detailed description. The quick reference
includes a brief description of the plant's ap-
pearance, its zone raling, sun and water prefer-
ences? soil requirements, and methods of propa-
gation. The author describes plants in ways that
make them sound like his personal friends.
Phrases such as "spectacularly beautifulo"
"gracefulness of formr" and even oocheckered

(Continued, on p. 228)
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Astrocaryum carnosum and A. chonta
(Palmae), New Host for the Weevil
Dynamis borassi  (Curcul ionidae:
Rhynchophorinae)
Guv CouruntERl. CH-\RLE: W. O'BntnN2, FReNcrs KAHN''
t Musdum nationtl d'Histoire natureLle" Antenne ORSTOM,45 rue Bulfon,75005 Paris, France.
2 Enromologl Biological Control. FAMIJ, TaLLahrtssee, FL ,32307-4100, USA.
r ORSTOM, Ap. 17.12.8;7. Quito, Ecuador.

Many species of rhynchophorine weevi ls use

palms as the host for larval development. This is

the case wtth Dynamis borassi (Fabr. 1801). Lar-

vae bore into the palms and after several instars

develop into adults in about two months (Gibl in-

Davis etr a\. ,1996). These larvae are considered

to be pests of coconut trees, Cocos nuciferaL., on

which they l ive in the inf lorescence and the stem

(Wattanapongsir i ,  1966; Gerber et al. ,  1990)'

They cause the death of Syagrus schizophylla

(Martius) Glassman and S. aagans (Bondar)

Hawkes (Bondar, 1940; Landeiro, I94I). Dy-

namis borassi is attracted also by the fruit of ,4s-

trocaryum standLeyanum Bailey (Gibl in-Davis el

al. ̂  1997\.
The present note describes the ocurrence of

Dynamis borassi on two Amazonian palm

species, Astroca,ryum carnosum l(ahn et Mil lan

and A. chonta Mart ius, and provides new infor-

mation on the biology of the weevi l .  Previous

works have shown the high diversity of the insect

fauna which l ives on Astrocaryum species (Cou-

turier and Kahn, 1989, 1992). Many of these

palms form dense stands in rnost forest ecosys-

tems of Amazonia (Kahn and Granvi l le, 7992).

They can be considered as an important source

of potential pests for cult ivated palms.

The genus Dynamis (Curcul ionidae: Rhyn-

chophorinae) includes three species, al l  from the

Neotropics: D. borassi,  D. nit idulus (Guerin,

1844) and D. peropacus Champion, 1910 (Vrin-

mer and O'Brien, 1986).
Individuals ol D. borassi were observed and

collected on two species of the palm genus Asfro-

caryum in Peruvian Amazonta; the larvae are

found in the inf lorescences and eat the rachi l lae

before the opening ofthe peduncular bract :

1) On A. carnosum in the Upper Huallaga

River Valley, San Martin, 20 km from Uchiza
(B'17'S, 76"26'W), near the oi l  palm plantat ion

Palmas del Espino S.A., adult specimens of D.

borassi were obtained from pupalcel ls col lected

in damaged inf lorescences on November 21,

1996. Moreover some adults of Bi l laea (=Para-

theresia) rhynchophorae (Blanchard, 1937),

Diptera, Tachinidae, emerged from one of these

pupalcel ls. This parasit  of the larvae was found

previously on two other species of Rhyn-

chophorinae: Rhinostomus barbirostr is (F )
(Emden, 1949) and Rhynchophorus pnlma'rum
(L.) (Bennet & Maharaj, 1969). B. rhyn-

chophorae is reported herein as a parasite of lar-

vae of the gews Dynamrs.
2) On Astrocaryum chonta, in the Lower Ucay-

al i  River Val ley (4'55'S, 73'40'W) near Jenaro
Herrera vi l lage, only adults of D. borassi werc

col lected on October 29, 1986 and August 29,

1987; empty pupalcel ls and damage of the larvae

in an inf lorescence were visible on the palm.

This note confirms Couturier and Kahn's ob-

servation (1992) on these palm species.
The specimens of Dynamis borassi are de-

posited in the fol lowing col lect ions: Dr. C.W.
O'Brien, Tal lahassee Fl.;  Mus6um national

d'Histoire naturel le, Paris; Museo de Entomolo-

gia de la Universidad Nacional Agraria La Moli-

na, Lima.
The specimen of Bi l laea rhynchophorae are

deposited in the Smithsonian Inst i tut ion, Iash-
ineton and in the Mus6um national d'Histoire
naiurel le. Paris.
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PALM LITE RATU R E (Continued from p. 2 26 )

past" make the plants seem more l ike compan-
ions than something to stick in the ground in
hopes it will grow.

He also provides helpful advice in attaining
the tropical look in subtropical climates and in-
cludes a zone map for both the United States and
Europe. Further help is provided by l ists based
on categories such as aquatics, bamboo,
bromeliads, drought tolerance, erosion control,
fast-growing, ferns, tragrance, palms, salt toler-
ance, shade tolerance, 'ocactusy" look, and
palms, of course. The color photos, many taken
by the author himself, put the finishing touches
on this outstanding piece of work.

I first encountered Robert Lee Riffle through
the internet when he became a regular visitor on
my o'Tropical Attitudes Gardening Message

Board." Most of the questions involve palm
trees, but numerous other plants are discussed
there as well. As the months went by, I was con-
tinually impressed with his ability to answer the
assortment of questions with such good informa-
tion.

When the new IPS website was launched in
April, he became a regular visitor on that bul-
letin board too. His answers are always filled
with good advice, humor, and an obvious desire
to share his wealth of knowledge on plants that
he knows and loves so well. I had often wondered
how he knew the answers to so many varied
questions, so when I held the book in my hands
for the first time and saw that it is an encyclope-
dia, I said o'Aha! That's how he's able to answer
all those questions!'o It deserves a prominent
display in any palm tree lover's book collection.

Jeue MorsnR
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