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Principes, 30(4), I986, pp. 143-150

The IJse of Rattan by a Semai Community in
W.est Malavsia

Wlxoe Avf
Rijksherbariunr, P.O. Box 9514, Leiden, A{etherland.s

From March 1982 to March 1983, I
stayed in West Malaysia, during which
time about l0 months were spent in a
small community of aboriginal "Semai"

people in the Batang Padang District near
Tapah (see Fig. l). The community I stud-
ied live in a forested area at ca. 600 m
a.s.l. and consisted of around 70 people.
The people lead a semi-nomadic existence
and practise a form of "ladang" (shifting
cultivation) as well as hunting, fishing, and
food-gathering in the forest. In addition,
various products of "ladang" and th6 for-
est are occasionally sold. The latter include
dtrlrian (Durio zibethinus) and rattan
canes. In the daily life of the community,
rattan still plays a very important role.
Some of the products manufactured will
be surveyed; however, a full discussion of
all uses made of rattan would ryake this
paper too lengthy.

The species of rattan occurring in the
study area are enumerated in Table I
below. In general the scientific classifica-
tion (Dransfield I979) agrees closely with
the Semai classification, but as one can
see in a few cases, the Semai distinguish
more than one taxon, where according to
Dransfield only one species is involved.
*Indicates those species most often uti-
lized by the Semai.

Main Artifacts Made of Rattan

The uses of rbttan can best be dis-
cussed under four headingsl a) houser
building, b) basketry, c) traps, d) other
products;' , r  l i y

built off the ground (see Fig. 2). The poles
and the framework mainly consist of bam-
boo. Calamus diepenhorsrii is the species
used to lash together the poles (Fig. 3).
This species and also C. jaoensis and, Kort-
halsia scortechinii are utilized for bind-
ing the walls and floors which are made
of split bamboo. The roof is made of leaves
of various palms, such as Arenga wester-
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1. Location'of"lhe study area"in West Malaysia.a) House-building. T\e Semai,house is
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Table 1. List of rattan species in the study area'

Name Local Name Use

[Vor. 30

see C. jauensis, but this species is very rare

house construction, manufacture of baskets,

adzes, traps; fruits edible

binding

binding

construction of traps, baskets and other

household articles

manufacture of musical instruments' traps,

basket covers

rarely used

medicinal and ritual use

rarely used, fruits edible

rarely used (in same way as C. jauensis)

fruits and cabbage eaten

manufacture of traps and baskets

fruits and cabbage eaten

leaves for construction of roofs, fishing rods

and baskets; fruits and cabbage edible

cabbage edible

occasional.ly used for manufacturing
household articles

as above

as above

medicinal use

binding material

manufacture of various artifacts, butt cones

of darts

fruits and flowers sold for decorations

fruits eaten, fiowers sold for decorations

medicinal use, manufacture of baskets and

varrous uaPs

Calamus blumei Becc.

+C. diepenhorstii Mjg.

C. exilis Grifr.

C. filipendulus Becc.

C. insignis Griff. rar.
longispinosus J. Dransf

*C. javensis Bl.

C. manan Miq-

C. ornatus Bl.

C. peregrinus Fzrl.

C. viridispinus Becc.

Daemonorops brachystachYs
Furt-

D. didymophylla Becc.

D. geniculata (Grif.) Mart'

+D. grandis (Grif.) Mart.

D. kunstleri Becc.

D. macrophylla Becc.

D. oligophylla Becc.

D. verticillaris (Grif.) Mart.

Korthalsia rigida Bl'

K. scortechinii Becc.

Myrialepis paradoxa (Kurz.) J.
Dransf.

Plectocomia elongata Mart. ex.
Bt.

P. dransfieldiana Mad'ulid

*Plectocomiopsis geminiflora
(Grif.) Mart.

coonkl cemeeh

coonk juk

coonk berber

coonk ? (local

name unknown)

coonk gertas

coonk stook,

coonk seek

coonk serpeek

coonk bantak

coonk beet

coonk ceguup

coonk kanuul

coonk jernang

coonk bala

coonk spaal

coonk cercer

coonk moh leek

coonk moh leek

coonk tunggal

coonl celdool,

coonk tangklah

coonk haak,

coonk ncuk

coonk taluut

coonk peniil,

coonk suaak

coonk ceet

coonk lak

I Th"'c'in Semai to be pronounced as ch in church.

houtii and Daemonorops grandis. Ladang

houses are temporary constructions that

are sometimes built on very steep slopes

receiving much wind, in which case the

construction is supported by means of guy

lines made of whole canes of Calamus
diepenhorstii.

b) Basketry. Under this heading a few
rattan products will be mentioned that can
be broadly classified as baskets but which
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also include such artifacts as winnowine
trays. The most frequently made baskeLs
are the "raga sempaa" to carry durian
(sempaa : durian) and "raga kayu"
(kayu: cassaya) to carry cassava or fire-
wood (Fig. 4). These large baskets are
usually made from split canes of Calamus
diepenhorstil. Occasionally C. manan or
C. ornatus are used to make "rasa sem-
paa.' '  Smaller baskets such as '"raga ten-
groi" (Fig. 5) are made of C. jauensis;

they are used to carry food or fish (ten-
groi : to fish). Other small baskets are
likewise made of the split canes of C. jao-

ensis or other small-stemmed species (C.
uiridispinus).

A special type of basket is the "tang-

guk" (Fig. 6) which is made from the skin

AVE: USE OF RATTAN BY SEMAI

2. Semai settlement showing tlpical dwellings against a forested background.

of the petiole and rachis of Daemonorops
grandis. They are used to store food and
are suspended from the kitchen roof.

The same material is used to make win-
nowing trays, " jempiir" (Fig. B) which are
used to separate chaff and padi (rice grains
still in husks) from rice grains.

c) Traps. The trapping devices consist
of two major groups: the fish traps and
the snares.

There are four types of fish traps,
"bubu." "Bubu uaak" is a large fish trap
ca. 90 cm long and 30 cm across (Fig. 9)
made of strips of Plectocomiopsis gemi-
niflora supported by rings of Daemono-
rops geniculata canes fastened with split
canes of Calamus jauensis. The funnels
inside the trap, oohinyaap," are made of
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3. A man engaged in house-building. Note extensive use of rattan as binding material. 4. Woman carrying

cassava and other products in a "raga kayu." 5. Various types of baskets, top: "raga sempaa," bottom left:
"raga tengroi," bottom right: two 

"raga 
kayu." 6. A woman manufacturing a 

"tangguk."
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9, A man making a "bubu uaak." Note the inner
ring ("gediL") and binding ("berniir").

Plectocomiopsis geminiflora. This trap is
used to catch fish of various sizes. "Bubu

sereek" is an ovate trap with its opening
on the side (Fig. 7). The same material is
used as for the previous bubu. "Bubu

kadaap" (kadaap : tadpoles) is a smaller
version of "bubu uaak" and is used to
catch tadpoles. "Bubu kampeet" or "bubu

gelpiil" (gelpiil : turtle) is a large cylin'
drical trap (Fig. l0). This is a very strong
contraption made from the canes of Plec-
tocomiopsis geminif.ora, but is some-
times also made from bamboo or Donax.
It is used to catch the Malayan mud turtle
(Triony s car tilagineus).

A variety of snares or noose traps, a
second group of the trapping instruments,
are used by the Semai. Strong snares such
as the "bako" (Fig. 1I) and "jawer" are
made of Calamus diepenhorstii and also
of C. insignis or l{orthalsia rigida. These
are used to catch larger mammals such as
civets and monkeys. Various other small
traps are made of Calamus jauensis and

P R I N C I P E S lVoL. 30
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10. The "bubu kampeet" or "bubu gelpiil" used to catch mud turtles.
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II. Example of a noose trap "bako" to catch civ-
ets and monkeys.

AVE: USE OF RATTAN BY SEMAI t49

are used to catch smaller game such as
rats" shrews. and birds.

d) Other Llses of Rattan. Rattan plays
a role in various other activities of the
Semai. The most common use of rattan,
of course, is as binding material (Fig. 3).
Calam,us jauensis or C. blum,ei are used
to make "jerengkob," a cover for dart
quivers (Fig. t2). Some species of Dae-
nl.onorops have edible growing tips (cab-
bage) which are eaten raw or cooked. The
fruits of some species have seeds covered
by a thin fleshy edible layer, for instance
Daemonorops geniculatcl Other species
are used for medicinal purposes, mostly
against coughing and stomach ailments;
examples are Calarnus ornatus, Korthal-
sia rigido, and Plectocomiopsis gemini-

f,ora. Calarnus ornatus is used in rituals.

Conclusion

I hope to have shown that rattan plays
an important role in the daily life of the
Semai. Its role in the economy of the group
will be discussed in another paper.

L2. Decorated bamboo quivers covered with a "jerengkob."
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A Request from the Editors

To The Chapters of IPS:

Please have a member or an officer-as you decide-prepare a summary for

Principes of your main events on an annual basis or more often. All Society members

are interested in what you are doing but we cannot abstract and condense the many

newsletters we now receive.
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BERGSTROM: PALMATEER, PALMOPHILE?

Palmateer? Palmophile? Palmophilia?
Palmologist?

Eorrn BnncsrRonr
670 Guinda Street, Palo Alto, CA 94301

Have you ever searched for a word to
express your love of palms when talking
with a friend about your Palm Society
activities? Did you end up telling your
friend you are a palm "nut"? I realized I
was not the only one frustrated by lack of
words to express my feelings when I read
in Lynn McKamey's book, the "Secret of
the Orient, Dwarf Rhapis ExceLsa," page
4 6 :

"W'hat do you call a Palm Collector"?
English lacks a one-word term sigfiify-
ing o'palm fancier," and besides nobody
wants to go about the world blurting
out, o'I'm a palm fancier!" One occa-
sionally sees the work "palmologist"

applied to the scientific investigator of
palms, but a good many scientists avoid
it as too contrived and doubtful of ety-
mological standing, hardly more than a
cut or two above "mixologist" for a
bartender. Two good English words that
would do are "palmist" and "palmer,"

but both have been pre-empted . . . the
former is a soothsayer; the latter is a
pilgrim, or else he is a card shark. The
only word left to use seems to be
oopalmateer." Even though it has a
jaunty sound, with overtones of reck-
lessness, its meaning would be apparent
to highbrows, lowbrows, and middle-
brows alike."

Dent Smith first used palmateer in an
article in Principes, vol. 1, Number 3.

Knowing that new words are intro-
duced into the English language by the
simple process of usage by writers and

scholars, I examined Webster's New
World Dictionclry, rhe Oxford English
Dictionary and. Webster's ltlew Interna-
tional Dictionary, 2nd edition, una-
bridged to see if I could form some new
words that would describe my love for palm
trees. I found that phil or phile, frornthe
Greek, is a combining word which is used
regularly to indicate love of or liking, as
in bibliophile, philharmonic and philhel-
lenic. On this model the new compound
palmophile is a good English word mean-
ing one who loves palms.

Searching further, the ending philia
indicates a tendency toward, or abnormal
attaction to, as in hemophilia and copro-
philia. The ending ia indicates a condition
as in anemia or pneumonia. Palmophilia,
then, is a term some of us may apply to
ourselves depending on the degree o{
mania we claim or how abnormal our palm
fixation is.

The ending ology and logy indicate a
discourse or study as in biology, geology,
and psychology. Palmology, then, is a per-
fectly good word indicating the study of
palm trees. After looking at very long lists
of combined words using this suffix, palm-
ology seemed very natural, and not a bit
contrived. The etymological validity of
these words is dependent only on whether
it is used by knowledgeable writers or
speakers. The rule is that when a word
comes to be accepted it is added to the
dictionary.

Continuing my research, the ending eer
indicates ooone who." Examples were vol-
unteer. mutineer. and auctioneer. Palm-
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ateer, then, gives one the image of a pal-
mophile cutting his way through jungle

underbrush in quest of new palm species.
We should use these words in Prin-

cipes and our regional newsletters.* Dic-
tionarv publishers should be notified and
given'examples of the context in which
the words are used. It is uP to us!

Other words of special interest to the
Palm Society which are already in the dic-
tionary include the following:

Palmaceous-(4d7.) pertaining to palms;
of the nature of, or resembling palms

Palmary -a token of victory or supreme
excellence, a prize. That bears or is
worthy to bear the palm. Holding the
first or highest place; of suPreme or
f i rs t - rate importancel  pre-eminent .
principle, chief- "But the Palmary
a r g u m e n t . . . .

+ Walter H. Hodge recently used
Principes, vol. 30(l): I7.

Palmophile in

Palmeous-of palms or Palmwood
Palmery-a collection of palm trees, a

place or house in which they are grown'
a palm-house

Palmetto-(zoun) arry of several fan
palms; (adj .) woven of palmetto leaves,
as oalmetto baskets, etc.

Palmful-full o[ or abounding in palm
trees. ". . . dry and sandy soil spreads
oalmful forests."

Palmicolous-(colus means inhabiting)
growing upon or inhabiting palm trees

Palming-(uerb) gathering palms-like
blackberrying. The second meaning is
bearing palms or palm fronds as at
Easter

Palmivorous-(aorus means devouring)
feeding on or obtaining food from palm
trees

Palmiferous -(ferous means bearing)
bearing o, caitying palm branches

Palmy-bearing or abounding in palms as
a palmy shore
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CORNETT: WASHINGTONIA

The Common Name of Washingtonia filifera

Jeltas W. CoRNerr
Palm Springs Desert Museum, 101 Museum Driue, Palm Springs, CA 92263

Stability and universality are two excel-
lent reasons for the use of scientific names.
However, there seems a persistent disdain
for the use of scientific nomenclature on
the part of the lay public. The result has
been that common names have flourished
and a barrier restricting the flow of infor-
mation from professionals to lay persons
(and vice versa) has been erected. (Orni-
thologists have largely solved the problem
by standardizing common names for birds.)
With these considerations in mind, I *,vish
to propose that the pahn Washingtoni&

f.lifera be given a standardized common
name.

Although restricted in its natural (or
naturalize-d) distribution to the Sonoran
Desert of southeastern California, western
Arizona, extreme southern Nevada, and
northeastern Baja California (Fig. l), it is
planted in many parts of the world as an
ornamental (Parish 1907, Moran 1977,
Blombery and Rodd 1982). Not surpris-
ingly, numerous common names have been
used for this species, many of which are
confusing or misleading.

Major W. W. Emory discovered, in
1846, what later was to become known
to the botanical community as W. f.lifera
(Parish 1907). On seeing the palms,
members of his exploration party familiar
with Florida called them "cabbage trees."
Today, the most frequent common name
applied to W. filifera is "California fan
palm" (Vogl and McHargue 1966, Sunset
Editors 1979, Peterson 1966). But the
name suggests that the palm is restricted
to California and, as has already been

mentioned, it is found in Nevada, Ari'ona,
and Baja California as well as California.
In truth there are nearly as many individ-
uals of W. f.lifera outside of California
than within it (Henderson 196l).

Another common name which has made
for difficulties is Washington palm (Han-
son and Churchill 196l) or Washington
fan palm (Kasbeer l97l). Although there
are advantages in using the generic name
as part of the common name, there are
two species in the genus Washingtonia,
and Washington fan palm could refer to
etther W. f.lifera or its slender cousin, W.
robusta, of central Baja California. Jaeger
(1941) used the name "desert palm" and,
although this is appropriate and not mis-
Ieading, it is sometimes used to designate
Lioistona rnariae of the Australian des-
ert.

Few names are without fault, but I pro-
posed that the common name of W. filif
era be "desert fan palm." With just one
exception (Moran I979), "desert"

describes the climate of its habitat and
"fan" describes the shape of its leaf and
assigns it to a taxonomic grouping (Moore
1973\, "Fan" used in the common name
also separates W. filifera from the date
palm, Phoenix dactylifera, which occa-
sionally occurs as an introduced species
in desert fan palm oases.
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Malon TRnnos oF EvoLUTroN rN PALMS
(H. E. Moore, Jr., N. W. Uhl 1982,
69 pp.)  . . . . . .  - .  *  .

OIL PALMS AND OrHER Olmnrls or rnr
Auezon (C. Pesce, 1941, translated and
edited by D. Johnson, 1985, 199 pp.) ,-...

PALMAS TRoprclrns: Cuttlvetes tn
VENEZUELA (J. Hoyas F. and A. Braun,
1984, all in color, I3 

 

pp.)
PALEM INDoNESte (in Indonesian) (Sas-

traprdja, Mogea, Sangat, Afriastini,
1978.52 illustrations, I20 pp.)

Perus (A. Blombery & T. Rodd 1982,
I92 pp., 212 colored photographs) ..".......

PALMS IN AUSTRALIA (David Jones 1984,
278 pp., over 200 color photographs) .---..
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Stewart I9Bl, 72 pp., some color) ..--..-..-
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Psus or Mereyl (T. C. Whitmore I973,
132 pp.)

Perrr.rs or Souru Fronloe (C. B. Steven-
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Perlrs or rHE WoRLD (J. C. McCurrach
1960 ,290?p . )  19 .00

PALM SAco (K. Ruddle, D. Johnson, P.
K. Townsend, J. D. Rees 1978, 190
pp.) .."."...,_..,_..,_..__. 10.00

Stcnnr on rHE ORTENT Dwe.nr Rneprs
EXcErsA (L. McKamey 1983, 51 pp.) --... 3.95
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B. Essig 1978, 6t pp.) .,-.,-..,-..-.......-...-.........-. 6.50

Tgr INorcnNous PALMS oF NEw CALE-
noNte (H. E. Moore, Jr., N. W. Uhl
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THE INDrcENous PALMS on Sunrneur (J.
G. W. Boer 1965, Part of Flora, 172
pp.) .,,..,_..._..._..._..._ 42.00
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Okita, J. L. Hollenberg 1981, I35
pp.) ................."-..-- 19.9s
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(J. Popenoe 1973, 4 pp.) ....,....-.,...,--..--..-..,--. 1.25

ReRe Pelvs r \  ARcENTINA (repr int  f rom
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check payable to The International Palm Society to
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93003, U.S.A. ALL SALES FINAL.
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Ravenea in the Comores

JoHN Dnelqsrmro
Herbarium, Royal Botanic Gard'ens' Kew. Richmond, Surrey TWg 3AB' UK

AND NATALIE W. UHI

L. H. Bailey Hortorium, Cornell [Jniaersity' Ithaca, NY 14853' USA

Rauenea hildebrandtil was collected

in 1875 in the Comore Islands off the

northeast coast of Madagascar and was

named and partially described in l87B by

C. Bouch6. In l87B plants of this palm

were olfered for sale at 20 German Marks

bv the nurseryman Otto Neumann of

Schiineberg' Berlin, and several botanic

gardens throughout Europe seem to have

obtained examples' including the Royal

Botanic Gardens, Kew. An exPanded

description together with a beautiful illus-

tration (see cover this issue) were pub-

Iished by J. D. Hooker in the Botanical
Magazine in lBB4, based on the material
in cultivation at Kew together with spec-

imens sent by Wendland. Later R. hil-
debrandtii seems to have become lost in

cultivation in Europe. In November 1963

H. E. Moore, Jr. visited the Comores and

collected a large quantity of seed of a

species of Rauenea which was distributed
via the International Palm Society's Seed

Bank as R. hitdebrandtji. Moore's col-

lection, however is quite distinct from R.

hildebrandtii and represents an unde-

scribed species which we describe below,

naming it for Hal Moore' There seems
little aieument that true R. hildebrandtii
is an exceptionally beautiful ornamental
ando because of this and the confusion
over the naming of the Moore collection
we feel it may be of interest to discuss the

two palms in some detail.

History of Ravenea hildebrandtii

Car l  Dav id  Bouch6  ( I 809 -1881 ) ,

Inspector of the Botanic Gardens in Berlin

from 1844, realized that palm seeds col-
lected by Hildebrandt, and seedlings grown

from them, did not match any known

species or genus. He named the Palm
Rauenea hildebrandtil, in so doing com-

memorating Louis Raven6, apparently an

official of the Berlin Botanic Gardens, and

J. M. Hildebrandt, the collector. The name
was first published in a shorl note with a

very short description of the seedling palm

in the April number of Monatsschrift des

Vereines zur Beftirderung des Garten-
baues for 1878. An illustration and more
notes were published in the July number
of the same journal, but little of the infor-
mation could be used diagnostically as the

cultivated material lacked flowers and fruit.

It was not until 1883 that the seedlings,
originating from Hildebrandt's collection
but now scattered over Europe' began to

flower. The first specimen of the palm in

Kew to flower proved to be staminate, that

at Herrenhausen pistillate. Pistillate plants
at Kew appear to have flowered several

years later. Wendland sent material of the

pistillate flowers to J. D. Hooker, who then
provided the expanded description and
illustration (cover photo) in lBB4 on which
the concept of the genus could be based.
Bouch6 certainly coined the r'ame Raue-
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Garden in Florida where (as Rauenea sp.)
it successfully flowers. Moore's Rauenea
(as R. hildebrandtii) also grows well in
Fairchild Tropical Garden but has not yet
flowered. This robust taxon (Fig. l) does
not seem to match any of the large species
from Madagascar and is thus described as
new and named R. moorei in honor of the
collector. Enthusiasts who grow palms as
R. hildebrandril should note the differ-
ences between the two taxa and name
them accordingly. Fairchild Tropical Gar-
den is fortunate in possessing both stami-
nate and pistillate plants of R. hilde-
brandt i i ;  a l though po l len  has  been
transfered to the pistillate flowers, no fruit
appears to have been produced; this is
unfortunate as the palm has exceptional
horticultural potential.

Besides describing R. moorei we pro-
vide a complete description of R. hilde-
brandti i .

Ravenea hildebrandtii C. Bouch6 ex
H. A. Wendland in J. D. Hooker,
Botanical  Maeazine I I0 :  t .  6776
(1884). Type: Cult. in Hort. Bot. Reg.
Kew (holotype K).

R. hildebrandtii C. Bouche, Monats-
schrift des Vereines zur Bef?irderung des
Gartenbaues l87B: I97. 323. 324
(1878) (description and woodcut of
juvenile palm only, inadequate for diag-
nosis); Lemaire, I'Illustration Horticole
27: 164 (lBB0) (description of juvenile,
inadequate for diagnosi").

Slender, solitary, unarmed, pleonan-
thic, dioecious palm, sometimes flowering
when -f acaulescent; stem to ca. 6 m tall
(rarely to 12 m), usually much less, ca.
5-6 cm diam., swollen at the base; inter-
nodes apparently short, scarcely evident
in old stems, the stem surface grey-brown,
becoming fissured longitudinally and lat-
erally (on drying). Leaves ca. 12 in the
crown, -l- curved; sheath soon splitting,
the margins sparsely fibrous, abaxial sur-
face densely covered in thick tomentum,

nea, bti it is debatable whether the
description in the Monatsschrift is suffi-
cient as a generic diagnosis or whether the
description in the Botanical Magazine
should be regarded as the protologue-
should the genus be cited as Ra,uenea
Bouch6 or Rauenea Bouch6 ex H. A.
Wendland in J. D. Hooker? Adding to this
complication is the problem of typifica-
tion. Bouch6 cited, incidentally, the living
plants in Berlin; as far as is known there
is no herbarium material of these seed-
lines. In the herbarium at Florence there
is material of R. hildebra,ndtii collected
by Hildebrandt himself in 1875, a frag-
ment of a specimen in Berlin, now pre-
sumed destroyed, but Bouch6's descrip-
tion does not refer to any detail of
Hildebrandt's collection. There is however
an excellent sDecimen in Kew to act as
type of the plate in the Botanical Maga-
zine. We therefore suggest that the name
should be attributable to Bouch6 ex [,I. A.
Wendland in J. D. Hooker ( i884) rather
than Bouch6 (1878). Hildebrandt and
Bouch6 both referred to R. hildebrandtii
as a dwarf palm only about 3 4 m tall,
and indeed the plate in the Botanical Mag-
azine shows a dwarf palm with a very short
stem. This aspect of the palm is totally
different from that of the taxon named R.
hildebrandtil by Moore. Moore's palm is
perhaps even larger than a coconut; "the

trunks reach 60 feet or more in height,
more than l0 inches in diameter" (Moore

l96s) .
While preparing an account of the

gerrtJs Rauenea for "Genera Palmarum"
(Uhl and Dransfield in press), we exam-
ined all the material of the genus in the
Bailey Hortorium and in Kew and realized
that, as must already be obvious, there
are two species of the genus in the
Comores-trrc R. hildebrandtii, a dwarf
palm, and another robust species (Fig. l).
Harold St. John, who visited the Comores
in 1961, collected and photographed both
taxa and. furthermore. sent seed of true
R. hildebrandtii to the Fairchild Tropical
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l. Rat;enea moorei growing on lava at 600-800
m below Chemin du Capitaine Dubois, Grand Comore.

Photo by H. E. Moore, Jr.

white in unexposed areas, soft brown where

exposed; petiole 30-50 cm long, ca. l0

mm wide at the base, tapering Io ca. 7

mm wide at the tip, adaxially deeply chan-

neled, glabrous, abaxially rounded and

rather densely covered in soft brown

tomentum; rachis ca. 50-65 cm, gradu-

ally tapering, adaxially shallowly grooved

or angled, laterally grooved' sparsely

tomentose; leaflets ca. 20-4O on each side

of the rachis, regularly arranged, 2-3 cm

distant, linear, acuminate, the basal few

very slender and short (ca. l0 x 0.3 cm),

the mid leaf leaflets ca. 30-45 x l-1.8

cm, the apical pair ca. l0 x 0.7 cm;

Ieaflets -F 5-veined, the midrib much

larger than the rest, prominent adaxially,

abaxial ly bearing conspicuous, close,

pale, -F rounded, tattered ramenta; trans-
verse veinlets obscure. Inflorescences sol-
itary, axillary; staminate inflorescence 28-
60 cm long, branched to I order; pedun-
cle very slender, 17-35 cm long, ca. 3
4 mm diam., -l- rounded in cross section,
tomentose; major bracts 4 or 5 including
the prophyll, persistenq prophyll 5-7.5 x

I - I .5. cm, tubular or incomPlete,
2-keeled, -F membranous, tending to tat-
ter irregularly, abaxially with scattered soft
brown tomentum; first or first 2 pedun-
cular bracts I l-I4 x 1.5 cm, similar to
the prophyll but not 2-keeled, tending to
split along one side, membranous; distal
pair of peduncular bracts much longer than
the others, 25-40 cm long, splitting lon-
gitudinally almost to the base, becoming
-f flattened or expanded, ca. 2-2.5 cm
wide, acute, distally -l- keeled, thick, cori-
aceous to -l- woody, adaxially glabrous,
abaxially densely pale grey to brown
tomentose; rachis bearing rather crowded,
slender, spirally arranged rachillae; basal-
most rachillae to l0 cm long, the distal
much shorter, to ca. 3 cm long, ca. 0.75-
1.5 mm diam., bearing spiral or subdisti-
chous solitary flowers borne on very thort
pedicels 0.25-0.75 mm long. Staminate
flowers ca. 3-5 mm long; calyx explanate,
tubular in the basal 0.5 mm, with 3 tri-
angular, acute or mucronate lobes to I x
I mm; petals 3, joined only at the verY
base, to 4 x | .5 mm, acule or acuminate.
3-veined; stamens 6, filaments short,
fleshy, ca. 0.5 mm long, anthers t elon-
gate,2.25 x 0.3 mm; pistillode conspic-
uous, narrowly pyramidal, ca. 1.5 x 0.4
mm. Pistillate inflorescence 90 160 cm
long, branched to one order; peduncle 70-
130 cm long, up to ca. 6 mm diam. at
the base; bracts like those of the staminate
but longer and more coriaceous or woody;
rachillae ca. 7-12 cm long, ca. 2-2.5
mm diam. at the base, bearing spiral or
subdistichous solitary flowers. Pistillate
flowers open early in developmenU calyx
cup-shaped, ca. 0.5 mm, with 3 short to
long, acuminate, triangular lobes to 1.5
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Moeleuoce 9028 (holotypus BH; isotypus
K) .

Robust, solitary, unarmed, pleonanthic,
dioecious tree palm. Stem to 20 m tall,
12 35 cm diam. at breast height, grossly
swollen at the base, internodes ca. 20 crn
long in lower part, much shorter towards
the  apex .  noda l  scars  no t  \e r )  p rominen l .
bark grey-brown. Leaves numerous, -F

spreading or erect, not curved, ca. 3 m
long; sheath soon splitting, margins with
long fine fibers, abaxial surface covered
with thick tomentum, white in unexposed
areas, soft brown where exposed, becom-
ing thinner distally; petiole very short, ca.
l0 cm long, 4 cm wide, 1.5 cm thick,
adaxially flattened, abaxially -f rounded,
sparsely tomentose abaxially, glabrous
adaxial ly; rachis elongate, gradually
tapered, abaxially rounded, adaxially shal-
lowly grooved or angled, laterally grooved,
sparsely tomentose; leaflets very numer-
ous, pendulous, ca. B0 on each side, reg-
ularly arranged, rather close, -{- opposite,
rather narrow, long acuminate, proximal
few leaflets very crowded and narrow, I5-
25 cmlong, ca. I cm wide; mid leaf leaf-
lets 70 x 2.5 cm, decreasing in size
towards the leaf tip, apical leaflets I 5 x

0.7 cm, main veins ca. 5, the midrib the
largest, prominent adaxial ly, abaxial ly
bearing conspicuous, close, pale, + reg-
ular ' ly arranged ramenla: lransverse vein-
lets obscure, caducous tomentum present
abaxially near the base. Inflorescences
solitary, axillary; staminate inflorescence
known only in the dead state, ca. 90 cm
long, branched to 2 orders; peduncle ca.
35 cm long x 1.5 cm diam., + rounded
in cross section, bracts not known; rach-
illae numerous, slender, up to 15 cm x
1.5 mm; pist i l late inf lorescence ca. 1.5 m
long, + pendulous, branched to 1 order,
rather lax; peduncle ca. 90 cm long, ca.
2 cm diam. near the base, rounded or
elliptic in cross section, bearing caducous,
soft brown tomentum; prophyll tubular,
2-keeled, 20 x 5 cm, rather thin bearing
caducous pale brown lomentum, tattering

mm; petals 3, * free, ca.2.5 x 0.5 mm,
3-veined, eventually disintegrating leaving
the veins free; staminodes 6, filaments very
slender, flattened, anthers sagittate, flat-
tened, empty; ovary flask-shaped, ca. 3 x
I mm, stigmas 3, short, recuryed. Mature
fruit broadly ovoid, ca. l0 x 8 mm, stig-
matic remains lateral near the base: eoi-
carp yel low.  dry ing wr ink led.  mesocarp
apparently thin, endocarp very thin; seed
rounded, ca. 5 mm diam.

Specimens Examined: COMORE
ISLANDS: Grand Comore, Charboni-La
Crille, at the north end of the island, Aug.
196I, H. St. John 26544 (pistillate) (BH,
K), 26543 (staminate) (BH, K); Maoueni,
La Gril le. Dec. 1967. Bernardi 11646
(staminate) (G, K); without locality, 1L
Humbert 395 (staminate) (K), 1608 (sta-
minate) (FI, P); Anjouan, March 1877,
Beusher 34 (staminate) (K); April I86I,
Dr. I{irk s.z. (pisti l late)(K); Moheli, Nov.
1968, Schlieben ll2ll (pisti l late) (K);
Johanna Is., in mountain forest, Hilde-
brandt 1743 (pistillate) (fB, FI).

Cuhiuated: Royal Botanic Gardens,
Kew, Palm House, May lBB4 (staminate)
(holotype K); April l89l (staminate and
pistillate) (K); J,'.'e I90I (pistillate) (K);
Herrenhausen, comm. H. A. WendLand
Sept. I884 (pisti l late) (K), May lB85
(pistillate) (K).

Ravenea moorei J. Dransf. & N. W.
Uhl, sp. nov. (Fig. 1).

Palma robusta elegantissima, ab altera
specie Insularum Comorensium, R. hil-
debrandtii, habitu multo majore distinc-
tissima, R. robustiori et R. riuularl Insu-
lae Madagascariensis ut videtur affinis, sed
a R. riuulari foliis paucioribus, foliolis
majoribus, inflorescentiis solitariis, rachil-
las longiores ferentibus et fructu majore,
et a -R. robustiore fructu semper mono-
spermo, rachillis brevioribus, foliolis mino-
ribus et vagina folii lobo oppositipetiolo
carenti differt. Typus: Insulae Comoren-
ses. Grand Comore. H. E. Moore & A.
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and becoming fibrous with age; peduncu-

lar bracts 4, inserted close together, the

proximal 3 tubular, similar to the prophyll
Lut not 2-keeled, the 4th open, the longest

one ca. 130 x 5 cm, irregularly splitting
and becoming fibrous; rachis ca. 60 cm

long, gradually tapering distally; rachillae

numerous, ca. 100, rather stiff, +

straight, 30-45 cm long, distal ones l5-

20 crn long, 5 mm diam. at the base,

tapering to 1.5-2.5 mm distally, bearing
spirally or subdistichously arranged peg-

like floral pedicels, 0.5-5 x I-1.5 mm;

pistillate flowers not known. Fruit ripening

Lright yellow to orange, spherical, l6 mm

diam., stigmatic residue lateral, persistent
sepals triangular, ca. I.25 x I mm; per-
sistent petals similar but smaller; epicarp

smooth, wrinkling on drying, mesocarp

fleshy, ca. 1.3 mm thick, endocarp not

differentiated. Seed spherical, 9-Il mm

diam., dark brown, basallY attached;
endosperm solid, homogeneous' embryo
basal.

Specimens Examined: COMORE
ISLANDS: Grand Comore,  on laYa
between Boboni and Kafeni, below Chemin
du Capitain Dubois, 600-800 m altitude,
surviving in secondary rain forest, ver-
nacular name 'inazi', Nov. 1963, 1L E.
Moore & A. Moeleuoce 9028 (holotype

BH, isotype K); Aug. 1961, H. St. John
26542 (BH, K).
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A New Species in the Genus Salacca

JoHeNrs P. Mocre
Herbarium B ogoriense LB N-LIPI, B ogor, Indonesia

Aesrnecr

A new species, Salacca ramosiana is described;

it is the only species in the genus possessing lateral

leaflets with lobed tips, and represents an addition to

section Leiosalacca.

During study for a revision of the genus
Salacca, remarkable specimens collected
about 40 years ago in the Sulu Isl., Phil-
ippines and Sandakan in Sabah, were rec-
ognized as a distinct new species. A pop-
ulation of this species has also been
recently recorded in the field by Dr. J.
Dransfield, during his expedition to Pala-
wan, in the Philippines in May t984. It
seems important to describe and name this
distinctive new species of the genus before
revision of the genus is completed, as this
is expected to take some time yet.

Salacca ramosiana Mogea, sp. nov.
ad sectionem Leiosalaccam pertinensl
palma acaulescens folius pinnatis, foliolis
utrique ca. 40, profunde lobatis, infllores-
centiis erectis, floribus pistillatis solitariis,
fructibus squamis adpressis tectis. Typus:
Borneo: Sabah, Sandakan, Elmer 20110
(holotypus BO).

Undergrowth pinnate leaved calamoid
palm ca. B m tall; leaflets ca. 40 on either
side of the rachis, all deeply lobed and
{anned. Inflorescences erect, pisti l late
flowers always solitary, fruits covered with
adpressed scales, without spiny tips. Type:
Borneo: Sabah, Sandakan, Elmer 20110
(holotype BO).

Plant ca. 8 m tall, girth to 60 cm,
including the sheaths, erect, tufted +
stemless. Leaves ca. 2.7-5.5 m long, leaf
sheaths dull brown with abundant long
brown spines and pale brown indumen-

tum; petiole about I m longo channeled
near the base. circular in cross section
distally, 2 cm in diam., surfaces wrinkled,
abaxially spiny; rachis ca. 2.4-4.2 m long,
at the base elliptic in cross section, 2.5
cm diam., gradually more angular towards
the tip, spiny abaxially; leaflets ca. 40 on
either side, irregularly arranged, tending
to be held in an upright position especially
near the base, at distances of (2.5-) -8(-

I 1) cm, obtriangular, broadly wedge-
shaped with several lobes at the tip, at the
base somewhat sigmoid, armed along the
margins with small upcurved spines ca. 2
mm long and at distances of 3-10 mm,
at the base of the rachis leaflets I I - I 5 x
2.5-4 cm with ca. 3 lobes in the middle
of the rachis; leaflets irregularly grouped,
each group consisting of 3-4leaflets, 35-
46 x B-10 cm with 5-9 lobes, at the
top of the rachis, leaflets 2I-37 x (5-)
B-I0 cm with 6-8 lobes. the aoical leaf-
le t  pai r  + obtr iangular ,  deeply b i f id .  at
the base shortly attenuate, 19-34 x 30-
38 cm broad at the tips, B-14 cm broad
at the base, with 5-10 lobes, the lobes
slightly sigmoid, 2.5 7 x 0.07 2.5 cm,
armed along the margins with very small
spines, midleaf leaflets with 3 main lon-
gitudinal veins, at distances of 2-4.5 cm,
with 4-7 more slender ones in between,
leaflets of the apical part of the leaf with
3-5 main longitudinal veins, at distances
of 2-5 cm, with 6-9 more slender ones
in between; transverse veinlets conspicu-
ous; spines triangular, pointing upwards
or downwards, pale yellow, confined to
abaxial surface, those on the petiole ca.
5-B x 0.6 cm, 1 mm thick, arranged in
transverse or oblique combs, ca. l0 spines
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in each comb, with the smaller spines
between the combs, decreasing distally,
those on the base of the rachis in small
combs of 2-3 spines, in mid rachis borne
singly; at the very tip, spines upcurved'
sometimes with two small ones together in

small combs, up to ca. 1.5(-3.5) x 0.2
cm, 0.3 mm thick. Staminate inflores-
cences ca. 30-80 cm long, 4 cm wide,
including the bracts, peduncle I cm in

diam. at the base, + stout, erect or pen-
dulous, branching to 3 orders, covered in

bracts; bracts mostly boat-shaped, rather
tattered, l inear-lanceolate, acute, IB-
20 x ca. 0.2-0.25 cm broad; rachillae
ca. 25 in an inflorescence, each branch
bearing ca. 3 rachillae, erect' + cylindri-
cal, 3-B x 0.6-l cm, rachilla bracts free,
not ring-like, rhomboid, ca.2.5 x 4 mm,
concave, the tips acute; floral bracteoles
adnate to the dyad prophyll, -F transverse
elliptic, ca. 1.5 mm' very thin, persistent,
haiiy along the margins and abaxially.
Staminate flowers, many in each rachilla;
calyx bell-shaped, 1-3 mm long, split near
the tip only, or to I mm deep, or almost
completely, lobes obtuse; corolla + bell-
shaped, petals linear-lanceolate, 5-6.5
mm X ca. 1 mm, acute. Pistillate inflo-
rescences 45-70 x 5.5 cm including the
bracts, erect; peduncle stout, 1.4 cm diam.
at the base, covered by bracts, branching
to three orders; branches l0-16 cm long,
bracts rather tattered, + boat-shaped' lin-
ear-lanceolate 10-20 x 2-3 cm, acute,
rather thick, very rarely thin, stiff, very
rarely flexible, dull brown; rachillae many
in an inflorescence, erect, -f conical, ca.

2 x I.4 cm, sessile; rachilla bract con-
cave, elliptic ca. 9 x 6-7 rnm, free, not
ring-like bracteoles + oblique, 3 x 3.5
mm, concave, tips acute, hairy as in the
staminate inflorescences. Flowers ca. 5-7
in each rachilla, solitary in each rachilla
bract; calyx bell-shaped, ca. 5-B mm long'

split to about halfway or completely;
corolla bell-shaped, lobes -f lanceolate, ca'

9 x 3.5 mm, somewhat concave; ovary
ovoid ca. 7 x 3 mm; scales adpressed,

reflexed, ca. 0.3 mm long, serrulate.
Fruits -F ellipsoidal, beaked, 6 x 3 cm.
Scales borne in ca. 28 vertical rows'
adpressed in the middle of the fruit, +

rhomboid in shape, ca. 5 x 6 mm, Yel-
Iowish reddish brown when fresh (Fig. 1,2).

Specimens Examined:  BORNEO:
Sabah: Sandakan, Staminate and pistillate
fl., fr. X-XI. I92I, Elmer 20110 (holo-

type B0, isotypes A, BM, CAL, C, K, L,
M, NY, SING, U, UC); SePilok Laut, fr.
4.X.I976. Eian Gakial SAN 83453 (BO,

SAN); Sepilot Forest Reserve, pistillate fl.'
fr. t5.I.I964, H. E. Moore Ir. & W.
Meijer 9166 (BH); Batu Lima, staminate
fl. lB.XII. lg2\, Rarnos l9l5 (A, BM,
BO, K, L, PNH, US); Forest Reserve
Sempurna, staminate and pistillate fl'� I B.

VIII, 1937, Puasa' 7691 (K, SING).

PHILIPPINES: Sulu Isl', Tawi-tawi, sta-
minate fl. VII-VIII.I924, Ramos &
Edano BS 44105 (BM, K, NY, UC, US).

Wld Salacca with about 18 known
species-among them 7 sPecies just

recently described (Dransfield 1980'
Mogea 1980, Mogea 1983) and one

species transferred from Lophospathct'
(Dransfield & Mogea t98l)-is distrib-
uted from Southern Yunnan, lower Buima,
Thailand, the Malay Peninsula, Sumatra,
western part of Java, Borneo and the
southern part of the Philippines (Palawan,

Mindanao, and Sulu Isl.). The largest
number of species occurs in Borneo (about

10 species), followed by the Malay Pen-
insula and Sumatra (7 species each). Sal-
acca ramosiana represents an additional
species for Sabah, Borneo, and the Phil-

ippines. The habitat of the plant is on the

landward fringe of mangrove forests and
in small freshwater swamps in the low-
lands. Local people in Sabah call the plant
'sungsum' in the KedaYan language.

Compilation of freld notes suggests that
the leaves are erect, leaf sheath including
petiole ca. 3 m long, rachis 3 m long,
ho*"tr grey; fruit scales are bright red-

brown in color.
Based on the solitary pistillate flower
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l. Salacca ramosiana: a. infructescence, b. pistillate rachilla, c. abaxial surface of the leaf-tip, d. adaxial
surface to show leaflet insertion: after SAN 83454.
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and the adpressed fruit scales, this species
belongs to section Leiosalacca (Becc.)
Furtado (Furtado 1949). Other recently
described species mentioned above belong
to the section Salacca (Becc.) Furtado. The
new species is most closely related to S.

ffinis Griff., but has the lateral leaflets,
obtriangular, deeply lobed leaflets, with (3-)
5 9 lobes; spines on the petiole are like
those of S. afinis var. borneensls (Becc.)
Furtado; the pistillate rachilla is smaller
and each rachilla bears only very few
flowers (Fig. l). The fruit of S. ramosiana
is similar to that of S. dubia. In S. dubia.
the apex of the fruit is briefly beaked, in
S. ramosiana, there is a long beak, while
in the fruit of the other species of the
section, S. ffinis, the fruit is ovoid and
scarcely beaked. The number of vertical
rows of scales in S. dubia is l8-26, while
in S. ramosiana ir is about 28. The soe-

cific epithet of this new species honors the
late Mr. M. Ramos, a leading plant col-
lector of the Bureau of Science at Manila,
who collected widely in the Philippines and
Sabah (Steenis-Kruseman I 950).
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RAUWERDINK: METROXYLON

An Essay on Metroxylon, the Sago Palm

JeN B. ReuwnRomx
Department of Plant Taxonomy, Agricultural Uniaersity, Wageningen, the Netherlands

P.O. Box 8010, 6700 ED Wageningen

Metroxylon is a genus of arborescent
palms of Papuasia and several island
groups of Micronesia and Melanesia. There
are five species occurring in five separate
areas. The most widespread taxon, M.
scLgu, covers Malaysia, Indonesia, Min-
danao, and New Guinea. The other four
taxa are endemic to the aforementioned
island groups.

The palms accumulate starch in the pith
of their trunks and are a traditional source
of carbohydrate. The best known r-epre-
sentative of the genus in this respect is
M. sagu, known as the sago palm. This
species occupies the largest area. est i-
mated to cover 4 million ha in natural
stands and about .2 million ha under cul-
tivation. With the exception of M. salo-
monense. the other tp". i" t  of Melroxylon
are not exploited for their starch content.
At present, interest on Metroxylon as a
starch-producing crop is focused on M.
sogu which grows in swampy areas usu-
ally unsuitable for plantations of other
crops. So far, two international symposia
have been held to evaluate the exoloita-
r ion of sago starch (Sago I 977. Sago
l9B0). In addition, an FAO expert con-
sultation took place in Jakarta in 1984.
Studies were carried out in Indonesia
(Team Proyek I9B2) and Papua New
Guinea (DME 1980, 1982).

The present author has made a taxo-
nomic survey for the Papua New Guinean
government in the Sepik River flood plain
(Fig. l). An estimated one million ha of
natural sago palm stands occur in PNG,
and an additional 20 thousand ha are

under cultivation. The aim of my survey
and the present paper has been to report
on the variability of M. sagu in PNG, in
the context of the diversity found in the
genus as a whole. This paper may con-
tribute towards an eventual monograph of
Metroxylon.

History of the Genus

The first and most competent publica-
tion on sago palms is by Rumphius (1741).
In the Herbarium Amboinense he gives
a meticulous description of the sago palm
as it occurs in Ambon. and he Dresents
the taxonomic views of the inhabiiants on
this palm. Four Ambonese species are
described under the seneric name of
Sagris. This name was adopted by Caert-
ner (1788), but unfortunately also included
Rctphia P. de Beauvois. Giseke (1792)
does not include Raphia and gives the
earliest binomial applying solely to the
description of Rumphius's S. genuina. The
name Sagus is, however, antedated by
Metroxylon Rottboell (1783), based partly
on Rumphius's description, but in larger
part on specimens provided for Rottboell
by Dr. Koenig. The next author to adopt
Metroxylon was Von Martius (1845).
Nearly eighty years after Rottboell,
Wendland (1862) proposed the generic
name Coelococcus in which he described
a sago palm from the Fiji Islands. Coelo-
coccus has henceforward been adopted by
various other authors (Dingler lBB7,
Warburg 1896, Heim 1904) to classify
several species of sago palm from
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Diagnostic Characters

A brief treatment of the diagnostic
characters wrthin Metroxylon is appto-
priate. Especially where the inflorescence
is concerned, the application of correct
terminology to refer to particular units is
vital. In this paragraph, diagnostic char-
acters are treated in an order reflecting
the comparative importance of each char-
acter within the taxonomy of the genus:
the most significant character is treated
first.

Inflorescence: The inflorescence of

t o

Micronesian and Melanesian islands;
Metroxylon is used exclusively for those
sago palms occurring throughout New

Guinea, Indonesia, and Malaysia. Beccari
(1918) included Coelococcus in Metrox-
ylon as a section, an opinion that has since
teen followed. Some commotion may have
arisen in the early sixties when Moore
l96D disclosed that Rottboell's Metrox-
ylon is actually antedated by Sagrzs Steck
(1757). However, Steck's publication is
not effectively published, and Metroxylon

*".,T3. 
tt conserved (t968) against this
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gle basal ovule in each locule, usually only
a single seed matures in each fruit. This
seed contains a considerable amount of
hard, bony, homogenous endosperm which
has a very characteristic horseshoe shape
in vertical section, with a large chalazal
cavity. The embryo is situated in a smaller,
second peripheral cavity. Differences
between the taxa are found in the number
of longitudinal series of scales on the fruit.
The d iv is ion  o l  lhe  genus in to  two sec t ions
is based upon the number of scales. At the
specific level, the shape and the size of
the mature fruit is also diagnostic.

Spines (Fig. 3): Spinescence has been
emphasized in Metroxylon as an impor-
tan t  d iagnos t ic  charac ter  th roughout .
Authors, such as Rumphius (1741) and
Beccari (1918), as well  as sago-subsist ing

'rq@i.

Q&'
2 ,

Metroxylon is extensively discussed in
Tomlinson (I971). For reasons of brevity
of this paper, reference to this publication
is made for interested readers. As far as

diagnostic characters are concerned, the

shape of specific units of the inflorescence
has oroved useful. Most characteristic is
*hether branches of a certain order are
pendulous or not. This single character
enables unambiguous distinction of three
out of the five species recognized in
Metroxylon.

Fru i ts  (F igs .  2 ,4 ) :  The f ru i ts  o f
Metroxylon are covered with longitudinal
series of imbricate rhomboidal scales (Fig.

4). The apex of the fruit is always
mucronate, the mucro representing the
remains of the style. Although the pistil
of Metroxyktn is three-locular with a sin-

t *  * l \
- r&a t

2. Fruits of Metroxylon sagu. 3. Spines on leaf sheaths and petioles of a mature specimen. 4. Fruits of
M. amicarum. 5. M. sagu, somatic chromosomes in equatorial plane (photo by J. C. Arends).
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people, all greatly value spinescence in

iheir respective taxonomies. Among other

thines this led to the division of the section
Meioxylon into 17 taxa bY Beccari.
However, in the section Coelococcus he
distinguished 7 taxa only. Probably this
was because Beccari lacked the extensive
collections and experience in the field with
these taxa that he had in Metroxylon'
Like Beccari, the present author is famil-
iar with the section Metroxylon, but has
scant knowledge of Coelococcus aparl
from herbarium specimens and descrip-
tions. According to the data, all taxa in

the section Coelococcus are spinescent,
but details such as length and abundance
of spines are not available. Such charac-
ters enable me to distinguish between taxa
in the section Metroxylon, and they may

be of the same value in the section Coe-
lococcus. Spines are found in transverse
crescent-shaped series on the abaxial side
of a leaf, over the entire surface of the
leaf sheath, and along a strip of about 3
cm wide on the petiole and rachis. Spines
are pectinate, flattened, of a brownish
color, and confluent by their bases, i.e.

arranged as in a comb (Figs. 12,13). Their
length ranges from a few cm tp Io 22 crn.

Furthermore, they are unequal' the mid-
dle one of a series usually being the lon-
gest. Reduction in length of spines occurs'
in which case they are referred to as spi-
nules. Spinules are short, up to l0 mm
long, and usually of a triangular form. The

ultimate reductions of spines are knoblike
structures which occur exclusively on the

base of leaf sheaths. The variability in spine
morphology in the section Metroxylon is
threefold. The first is related to the age
of the palm. Crown leaves of a mature
specimen usually have spines that are
much shorter than those on leaves from
offshoots of the same palm' Secondly, the
exact location of the spines is important.
Especially in a mature palm, the spines
on the leaf sheath are longer than the
spines on the petiole and rachis. In the
third place, I am of the opinion that the

length of spines may be governed by a
comparatively simple genetic mechanism.
Thus, different formae in the section
Metroxylon (e.g. spiny vs. smooth) are
considered to be only slightly different
genotypes of a single species, M. sagu,
instead of two or more different species or
subspecies. This assumption will be dealt
with in the Discussion.

Sr imat ic  Chromosome Numbers:
Somatic chromosome numbers of M' sagu
were determined from root tiPS of

I) Seedlings grown at the Department of
Plant Taxonomy at Wageningen. The
seeds were collected in the Sepik area
(PNG)by Mr. Van Kraalingen and all
specimens were spiny. One seedling has
been preserved at WAG (Rauwerdink
lsB).

2) Plants grown at the Department o{
Tropical Crop Science at Wageningen,
from seeds obtained from the Singa-
pore Botanical Gardens. Spiny as well
as unarmed plants were available.

Permanent squash preparations were made
accordins to the methods described in De

Wilde and Arends (1979). The slides are
retained in the slide collection of the
Department of Plant Taxonomy. No living
maierial from the other taxa in Metrox-
ylon was available for an investigation.
The Singapore plants had already been
investigated by Verhaar (1977) ar 2n:
26.The present author also obtained the
somatic chromosome number of 2n: 26
in M. sagu (Fig. 5), both in the PNG
specimens and in the Singapore material.
The basic chromosome number of M. sagu
can therefore be put at x : 13, which
actualJy marks M. sogu as an exception
in Calamoid palms. The basic chromosome
number in these palms is x : 14, accord-
ins to Moore and Uhl (1982)'- 

Analysis of Pollen: Recent analyses on
the pollen morphology of Metroxylon were
undertaken by Sowumni (1972) and
Thanikaimoni  (1970).  This  paragraph
presents a few observations by the latter
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author on the sculpture of the exine in
Metroxylon.

Pollen grains were obtained from her-
barium specimens on loan from various
institutions. The specimens analyzed are
listed below. Voucher slides of pollen have
been filed at Wageningen and the respec-
tive institutions.

M. sagu: Balt'huizen u/d Brink 74BB
(B).

M. salomonense: Moore 9317 (K).
M. uitiense: Smith 9339 (K).
M. amicarum: leg. Kramer s.n. (B) and

Furtado 25868 (K\.

M. warburgii: Moore 9319 (P).

Pollen grains have been analyzed with the
scanning electron microscope (SEM) and
with the light microscope (LM). Samples
were prepared according to the acetolysis
procedure that is commonly used at the
Department. The pollen grains of all taxa
in Metroxyl,on are dicolpate, i.e. possess-
ing two germination apertures. They are
oval, about 30 pm long and about 15 Pm

RAUWERDINK: METROXYLON r69

I

B

t

;
ll

t-'

u

le
)e
re
le
rg
!t-

Q N

Ire

rd-

on
fre
n d
p h
ler

)t
E

a

il
L<

I

DT
0 .

N .

il

n .
t:

he
z6
.C
al .

{u
ch

6-7. 6. Scanning electron microscope (sEM) photo of a pollen grain; a, lltrgxyl.on 
saga, overview, bar : 1.0

micrometers; b, detail of exine ."ol'ptn.", Uai: O.t *i".o*"t"rr. 7. SEM photo of a pollen grain oI M'

,uarburgii; a and b, as above tot M. sagu.

wide. On the basis of the sculpture of the
exine of the grains, the genus can be
divided into two groups. One group has a
reticulate ornamentation on the equatorial
sides. The lumina of this reticulum dimin-
ish in size towards the colpi, resulting in
a perforate tectum (Fig. 6a,b). This group
consists of M.. salomonense and M.
uitiense. The other group displays a per-
forate tectum over almost the total sur-
face of the grain (Fig. 7a,b). This group
consists o{ M. warburgii, M. amicarum,
and M. sagu. The exine-sculptural types
I found were also recognized by Thani
kaimoni and Sowumni; neither author,
however, had the opportunity to investi-
gate all taxa in the genus. Thanikaimoni
used the terms coarsely reticulate and
finely reticulate for the exine sculpture of
M. salomonense and M. sagu resPec-
tively. Sowumni uses the terms reticulate
and vermiculite. Praglowski and Punt, in
their 1973 paper, propose the definitions
for exine sculpture which I have adopted
here. At present, it is difficult to relate the
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two types of pollen grains in Metroxylon
to the taxonomy of the genus' The divi-

sion of Metroxylon into two sections based

on fruit characters is not paralleled by a

division based on Pollen tYPes.

Taxonomic Treatment

Metroxylon Rottboell in Nye S. Kon. D.
Vid. Sels. Skr. 2: 527. L7B3 norn.
cons.: Koenig in Ann. of Bot' ed. K. &

S. l: I93. 1804; Endlicher in Gen. Pl.

Sec. Ord. Nat.: 250. IB37; Kunth in

Enum. Pl .3:213-215.  184I ;  Meisner
in Pl. Vasc. Gen. l: 35aQ65). I8a3;
Martius in Hist. Nat. Palm. 3: 2L3.
1845 (ex parte Pigafetta Bhrne);
Miquel in Fl. Ind. Bat. 3: I39. lB55
(ex parte Pigafetta Mart.); Drude in E.

& P. Pfl. Fam. 2(3): 47 ' IBBT; Beccari
in Ann. Royal Bot. Gard. Calc. 12, 2:

156-I57. lgtB; Ridley in Fl. Mal. Pen'

5: 3l. 1925; Blatter in Palmp Brit. Ind.

& Ceylon:  256-259.1926;  Lawrence
in Gent. Herb. 8: 438. 1956. TYPe: M.
sagu Rottboell.

Sagus Steck in De Sagu 21. Dis,q. Inaug.
Medica de Sagu'  1757.  Nominum
invalidum teste Moore in ?axon I l:

164-166. 1962 and Taxon 17: 85'

r968.
Sae.rs Giseke in Prael. Ord. Nat. Pl.: 93'

I lgZ (excl. S. palmaPinus et S.

f.laris); Blume in Rumphia 2: I44-L54'
t. 86, 126 and 127. 1843 (ex Parte
Pigafeua); Griffith in Palms Brit' Ind'

24: IB-20. 1850. TYPe: S. genuina
in Herb.  Amb. I :  75.  1741.

Coelococcus H. A. Wendland in Bonplan-
dia t0: I99. L862. TYPe: C. uit iense
H. A. Wendland'

Arborescent, solitary or clustering,
armed or unarmed, pleonanthic or hapax-

anthic, polygamous palms of lowlands and

,*u*pt, aiso known from hillsides. Trunk

columnaro to 20 m, ringed with leaf scars
and partly covered with clasping, persis-
tent Ieaf sheaths. Leaves pinnate, erect,

spreading and eventually horizontal; sheath

broad, clasping the trunk, having semicir-
cular transverse ridges bearing series of -F

conspicuous spines, prickles or knobs, or

totaliy smooth: petioles up to several
meters in tillers but considerably shorter

in mature leaves, strongly channeled,
abaxially convex, sometimes armed with
transverse series of -F conspicuous spines
or piickles, adaxially concave; rachis
straight, if armed, similar to the petiole
along its convex abaxial side, the adaxial
side lifaced with the salient angle smooth;
pinnae straight to drooping, + equidistant
or in clusters, green and shiny, faintly paler
underneath, linear, unicostate, acute with
a spinulous costa and margins. Inflores-
ceniet each branching to five orders, the

bracts sometimes covered with spinules,
sometimes in transverse series. Flowers
reddish-brown, arranged in dyads of one
male and one hermaphrodite flower each,

similar in appearance, the dyads very reg-

ularly distributed along third-order axis in

spirals, depending on developmental
stage, -f immersed in the reddish-brown
(greyish) hairs of the flower bracts. Male

flower borne on one side of the hermaph-
rodite; precocious and dropping before
anthesis of the hermaphrodite; calyx -l-

deeply three-lobed in the upper third, the
Iobes broadly rounded at the apex, coria-
ceous, ovate, obtuse, tapering below to a

narrow base; the corolla I /z to more than
2 times longer than the calyx, divided in

its upper two-thirds into three + wood).
oblong-ovate, glabrous, boat-shaped seg-

mentso the lower part entire, campanu-
late: stamens 6, the united bases of the

filaments forming a cup adnate to the

undivided part of the corolla, broadly lin-

ear in their free part, flattened: anthers

elongate-elliptical, obtuse, cells parallel,
latrorse, bases disjunct, dorsally attached
to the filaments at the middle of the con-

nective: ovary rudimentary. represented
by three, small, + coalescent, oblong bod-
ies, merging into a prominently three-sided
style. Hermaphrodite flower with calyx,
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corolla and androecium similar to the male

flower; ovary globose and shiny with yel-
lowish rhomboidal scales. trilocular. ovules

3, reportedly basal, erect, anatropous; style
narrow, prominently three-sided, grooved.
Fru i ts  covered w i th  sca les ,  con ta in ing  one

,.eed.

Key to the Species of Metroxylon

1� Fruit covered with 18 longitudinal series of
scales. Clustering palm, unarmed or spiny to
various degrees (section Metroxylon) New
Guinea, Indonesia, Mindanao, Malaysia ..........,.-..

r F;;;";;;;;-ittt in iu i",'l*l,fJ,,i1,"'
series of scales. Spinescent, solitary palms lack-

ing basal offshoots (seclion Coelococcus) -.--..".-.. 2

2. Inflorescences seemingly lateral, first-order

branches arising from the axils of unreduced

crown leaves. Guam, Caroline Islands and

planted in the Philippines ........... 3. M. amicarum

2. Inflorescences seemingly terminal, first-order

branches arising from the axils of reduced,

bractlike, crown leaves ,. . .......-...--... 3

3. Second-order branches of the inflorescence

pendulous, very short (20 cm). Fiji Islands

3 a;;;;.;;;; ;;;;;il ;;;; ;;:;i;,1;!- l"'l"*n
4. Third-order branches of the inflorescence pen-

dulous, very long (20 cm), adaxial pedicellar

parts of all branches pubescent. Solomon

Islands, Bougainvil le, St. Cruz Island...,...,-..,,..,,.

4. ;il ;;;;;h; ;i ;; i;n;.".;;,l :,.Y; ":i.^ff^::;' 
"

pedicellar parts of all branches not pubescent.
New Hebrides, Western Samoa...,.........,...,-..,...,, ...-

.,.....5. M. uarburgii

i .  Metroxylon sagu Rottboell in Nye.
S. Kon. D. Vid. Sels. Skr. 2: 527.
l7B3;  Miquel  in  1.c . :  I47.  lB55;  Bec-
cari in N. Giorn. Bot. Ital. 3: 29. IB79;
Hooker in Fl. Brit. Ind. 6: 48I. 1894;
Beccari in Denk. K. Akad. Wiss. M.
Nat .  Kl . ,  Wien,  84:  f .  6 .  1913.  Type:
Koenig specimens and drawings and
Rottboell l .c. 1783.

Sagus syluesrris Rumphius in Lc.: 75.
l 74 I ;  B lume  i n  l . c . :  153 .  I 843 .

Sagus genuino. bis syluestris Ciseke in
Lc . :  94 .  1792 .
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Metroxylon syluestre Martius in l.c.: 215.
lB45;  Miquel  in  l .c . :  I46.  1855.

Metroxylon rumphii Mart. var. syluestre
Beccari in Ann. Royal Bot. Gard. Calc.
12 ,2 :174 ,  p .  107 .  l 9 IB .  Type :  Sagus
syluestris in Herb. Amb. l: 75. 174I .

Metroxylon rumphii Mart. var. cera-
mense subvar. ceramense Beccari in
l . c . :  1 7 5 ,  p .  1 0 7 .  1 9 1 8 .

Metroxvlon rumohii Mart. var. cera-
*enie rubuar. platyphyllum Beccarr
in  l .c . :  175.  l9 lB.  Type:  Beccar i  12
(isotype at BO).

Metroxyktn rumphii Mart. var. cera-
mense subvar. rubrum Beccari in l.c.:
175.  1918.  Type:  Beccar l  B ( isotype
at BO).

Metroxvktn rumphii Mart. var. cera-
menie subuar. album Beccari in l.c.:
175. l9lB. Type: Beccarl s.n. (isotype
at BO).

Sagus genuina (excI. Sagou duri-rot'
tozg) Rumphius in l.c.: 75. I74I;
Blume in l .c . :  I50.  1843.

Sagus rumpAil Willdenow in Sp. Pl. 6:
404 .  1805 .

Sagus spinosus Roxburgh in Fl. Ind.: 623
exc l .  syn .  |  832 .

Metroxvlon rumDhii Martius rnl.c.: 214.
lB45;  Miquel  in  l .c . :  140.  lB55;  Bec-
cari in N. Giorn. Bot. Ital. 3: 30. 1879
et in Malesia l: 91. IBBT; Hooker in
Fl .  Br .  Ind.6:  48I .  1894.  Type:  Sagas
genuina in Herb. Amb. I: 75, t. 17.
1 7  4 1 .

Metroxylon rumphii Mart. var. cera-
mense su.bvar. nigrum Beccari in Ann.
Royal Bot. Gard. Calc. 12, 2: 175.
1918. Type: Beccari s.n. (isotype at
BO).

Metroxylon rurnphii Mart. var. buruense
Beccar i  in  l .c . :  177-  l78.  1918.  Type:
Labil lardiere s.n.

Metroxylon squarrosum Becc.  var .
souarrosnm Beccar i  in  l .c . :  I79-180.
l 9 t B .

Metroxylon seuarrosum Becc. var. kil-
woi  Beccar i  in  l .c . :  lB0.  1918.  Type:
Beccari 1 (isotype at BO).
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Metroxylon squanosum, Becc' var' kil'

lasi Beccari in l.c': 180. 19lB' Type:

Beccari 2 (isotYPe at BO)'

Metroxylon squatosum Becc' var' ldl-

karuaBeccati in l.c': I80' 19lB' Type:

Beccari 3 (isotyPe at BO).

Metroxylon squarrosum Becc' var' lcila'

tan Eeccari in l.c': lB1. I9lB' TYPe:

Beccaris.n. (probably 4, isotype at BO)'

Metroxylon sqiarrosum Becc' var' kil'

kour-Beccari in I 'c.l lBl. l9l8' Type:

Beccari s.n. (probably 5, isotype at BO)'

Metroxylon sqiarrosum Becc' var' kil-

tafuiBecciri in l.c.: IBI. I9lB' Type:

B-eccari 6 (isotYPe at BO)'

Metroxylon squ&rrosum Becc' var' kil-

kikii Beccaii in l.c.: l8l '  I9IB' Type:

Beccaris.n. (probably 7, isotype at BO)'

Metroxylon rumphii Mart. var' flyriuer-
ense Beccar i  in  l .c . :  l78-179'  I9 lB '

Type: D'AlberJis s.n.
Meiioxyton ox'ybracteaturn Warburg

ined. nomen nudum; Schumann & Lau-

terbach in Fl. d. Sudsee: 202' I90I'

Clustering Palm, 8-20 m high, stem

l5-60 cm diameter near basel leaves up

to ? m in mature Palms, uP to 12 m in

vigorous offshoots, unarmed or -l- armed

wilh spines or spinules on transverse ridges

o, ,"ri"r. Infloiescence apparently termi

nal with first-o second-, and third-order

branches erect to spreading (Fig' 8)' Bracts

of first, second, and third order with spi'

nules or smooth; in hermaphrodite flower,

style attains apex of the anthers at anthe-

sis. In male flower ovary rudimentary and

style not exceeding filaments' Fruit glo-

bose, apple-shaped to shaped like an

inverted pine "o.t", 't "ty variable in shape

and size within an inflorescence, 4-4'5

cm broad, lS (19) longitudinal series of

straw colored scales; seed frequently abor-

tive" fruit then filled with a fleshy hyper-

trophic mass.
bistribution: New Guinea and widely

planted throughout Indonesia, Malaysia,

and the PhiliPPines.
Vernaculir Nam'et sah-salt, rumbia,

kiraj, ambulung, laPia, sagu, Lumbia,

pohon sagu.' 
Speciiens Examined: These sPeci

rn"n, hurn" been identified as belonging to

the species M. sagu. but a further iden-

Lificaiion as one of the four formae in M'

sagu has not been possible (veg' : veg-

etJtive, i.e. no flowers or fruits available;

fl. : displaying flowers; fr. : dispiaying

fruitsl pfl. : the specimen is past fl:Ig:

ine bui has not forrned any fruits)' NEW

CiitNg,t. Sepik, 1953, FloYd 5ao9 $'
BO, L); VogeikoP, 1948, Kostertnans G

et H (fr., Bb). INDONESIA, CELEBES,

1895, KoorrJers 19722 bis (veg', BO, L);

SUMATRA, Korthals s.n. (veg., L); JAVA'
1903, Schoute s.n. (fl', L), 1882, Treub

s.n. (fr., B), lBB5, Treub s'n' (fr ' '  B);

BATJAN, LBB3, Warburg s'r'' (fr', B);

CULTA, 1909. d'Atleizette 77l5 (fr ', L,

SBG). 1922. Bakhuizen u/d Brink 1544

(fr., BO), 1958, Heine s.n' (fr', BO),

1899, Koorders 35664 bis (fr', BO),

Schlechter s'n. (fr., B).

Key to the Formae of M. sagu

I. Leaf sheaths and petioles at all ages of the

oalm unarmed, totally smooth ""'-"""lorma sagu

I. Leaf sheaths and petioles not quite smooth or

armed -..,-.-....-.,..-....-. "' """"'-"""""""""' 2

2. The bases of leaf sheaths at all ages of the

oalm with knob'like structures (spine reduc-

iior") .,,,-.....-.,.,....-.,,,. fotma tuberatun

2. The.leaf sheaths and petioles bearing spines '- 3

3. Leaf sheaths and petioles beaing spines shorter

than 4 cm forma nicracanthum

3. Leaf sheaths and petioles bearing spines of 4-

20 cm long fotma longisPinunt'

la. Metroxylon sagu forma sd$u (Fig'

e).
Sasus laeuis Blume in l.c.: I46' lB43'

Mitroxylon laeue Marritts in l'c': 214'

1845. TyPus: Koenig sPecimens ad

Rottboell et Rottboell ut omittam quo

ad Rumphius.
Sasus laeiis Rumphius in I 'c': 76' 1741;

driffith in Calc. J. Nat' H. 5' 1845 et

in Palms Br. Ind. 24' IBSO'
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B lI. B. Metroxylon sagu, habit showing "terminal" inflorescence. 9. M. sagu, fotma sagu. IO. M. sagu

forma tuberatum. I I. Same, petiole at higher magnification showing knoblike structures (reduced spines).
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l 2_ l i . 12 .Me t roxy l onsagu fo rmamic racan thum, i a , . shea than i l baseo fpe t i o l eshow ingcu rved rowso f
spines; b, close up "f tpi;'';;:'M' 

";;;; 
itt^' tongispina' leaf sheath showing long rows of spines'

sagus genuina s. taeuis Giseke in r'c': 
li:lff;lt:?t $";;:t:1'li:T"ifi:Tl

94' 1792' 
l'u"t' or the inflorescence are smooth too'

So,gu, iner*is Roxburgh in Fl' Ind' 3:

623. rB32' 
5' ur r 

Th" pi""u" may be spinulous at the apex

S"S^'t""rit Jack in Comp' Bot' Mag' l: and the costa'

266. L836. 
) 'rrv' uvL' 

Vernacular Names: ambutrurn'

Metroxylon herntaphrod'ilum Hasskarl in kaparang' auirkoma (PNG)'

Tiid. Nat. Gesch. 9: I75' lB42' Tp"'til""nt Examined: NES/ GUINEA'

Metioxylon inermeMartius in l 'c': 215' Mihie Bay' 1953' Brass 22064 (fr ' '  A'

1845. Typus, Sogu' i;"is in Herb' i j t S"ptfa lgSl"Rauwerdink 112 (ft ' '

Amb. I :  76. t .17.  L74; '  WnCl,  Rauwerd ' ink 119 (pf l ' '  WAC) '

M e t r o x y l o n s o g u s R o t t b . v a r . m o l a t B e c - R a u w e r d ' i n k 1 2 3 ( v e g . , w A G ) , R a u w e r -
cariinr.c.: 167,p. ioz. tqta. Typus: il* ne (veg., -wAG). INDONESIA'

Beccaril0 (isotype BO)' SUifnATRA' I"933' Rohmat si Torus

Metroxylon ,ogu, ttott var' peeke' siis (pfl'' A' L)' PHILIPPINES' MIN-

l ianum Beccari  in l 'c ' :  167-l '68'  p '  leNe'b'  !9I2'  Fenix 1112 (f t ' '  P) '

106. 1918. Typus: Peekel ll5 (not 1gt5' Mt'os M-edj1'a 24526 (pfl' ' A)'

seen). 
l evtueL "" 

.'""" 
uereysu,. SABAH, 1964, Moore 9218

Metroxylonsogzrs Rottb' vat' gog2l1rys1: ift- gU)' CULTA' 1929' Bahhuizen uf

Beccari  in l .c. :  168, p '  i06'  l9 l8 '  i  i l ' ink 7488 (f l ' '  B'  BO' L'P) '  1952'""ryp,", 
r"*,,,ao,r, e6i (not seen). X;;f r{.?Ka;:-,art#,n )},7},".!.tili:,

The leaf sheath, petiole, and rachis of K)'
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lb. Metroxylon sagu forma tubera-
tum Rauwerdink form. nov. (Figs.
10,1 l) vaginae frondinum tuberatae.
Typus: New Guinea. E-Sepik prov.,
I9BI, Rauwerdink 715 (pf l . ,  holo-
type WAG; isotypi BO, BH, CANB,
K, L, LAE, SIN).

The base of the leaf sheaths covered
,,'ith knoblike structures, irregular to the
touch, at all ages of the palm. Petiole,
rachis. and all bracts of the inflorescence
perfectly smooth. The pinnae can be spi-
nulous at the apex and costa.

L'ernacular l,lames: koma, oliato,goe
(PNG).

Specimens Examinecl: NEW GUINEA.
Sepik,  198I ,  Rauwerdink 115 (pf l . ,
WAG), Rauwerdinh 135 (veg., WAC).

tc. Metroxylon sagu forma micra-
canthum (Blume) Rauwerdink stat.
nov. (Fig. l2a,b). Typus: Blume in
Rumphia 2: I53 teste Rumphius p.
75, sub. no. l, Sagu Duri-Rottang.

Sagus duri rottang Rumphius in l.c.: 75.
t 7  4 r .

Sagus micra.cantha, Blume in l .c.:  153.
I  843 .

Metroxylon micracanthum Martius in l.c.:
146.  1845;  Mique l  in  l . c . :  146.  1855.

llletroxvlon rumnhii Mart. var. micra-
canthum Becc. subvar .  micracanthum
Beccari in l .c.:  176. 1918. Typus: Saga
Duri-Rottang in Herb. Amb. l :  75.
1 7  4 I .

Metroxvlon rumnhii Mart. var. micra-
ncanthum Becc. subvar. makanaro
Beccar i  in l . c . :  177. l9 lB .  Tvous :  Bec-
ca.ri 14 (isotype BO).

The leaf sheath. oetiole and rachis from
an early age of the palm with spines not
longer than 4 cm. Bracts of the inflores-
cence smooth or with scattered spinules.

Vernacular Names: makapn, uttipi,
Itangrum, mandm (PNG).

Specimens Examined: NEW CUINEA.
S e p i k ,  1 9 8 1  ,  R a u w e r d i n k  1 1 4  ( f r . ,

WAG), Rauwerdinlt 118 (pfl., WAG),
Rauwerdink 127 (fl., WAG), Rauwer-
dink 134 (veg., WAG).

ld.  Metroxylon sagu forma longi -
spinum (Ciseke) Rauwerdink stat.
nov. (Fig. l3). Typus: Rottboell pro
parte quo ad Rumphius.

Sa.gus longisplna Rumphius in l.c.: 75.
l74l ;  B lume in l .c . :  154.  1843.

Sagus genuina longispina Giseke in l.c.:
9 4 .  1 7 9 2 .

Sagus longissimus Hamilton in Mem.
Wern. Soc. 5: 320. 1824.

Metroxylon longispinum Martius in l.c.:
2 I5.  18450;  Miquel  in  l .c . :  146.  1855.

Metroxylon rumphii Mart. var. longi'
sp inum Beccar i  in  l .c . :  173,  p.  i07.
1918. Typus: Sagas longispina in
Herb .  Amb.  I : 75 .  1741 .

The leaf sheath, petiole and rachis with
spines that are 4-20 cm long. Bracts of
inflorescence with spinules, scattered or in
transverse series.

Vernacular  Names:  uakar .  ketro.
anum" n inginam6. nago.  t r ing.  passin.
kangru m. nombarang.  moia p.

Soecimens Examined: NEW GUINEA.
Malalaua. 1966. Grauen & Schodde 9'tr 'tr
(f l., A, L), Grauen & Schodde 945 (fl.,
A, L); 1938, Meyer Drees 378 (fl., fr.,
BO); Sepik, 1981, Rauwerdink 100 (fr.,
WAG), Rauwerdink 101 (fl., WAG),
Rauwerdink 102 (fr., WAG), Rauuser-
dink 104 106 (veg., WAG), Ra,uuer-
dink 107 (pfl., WAG), Ra.uwerdinh l0B
(veg., WAG), Rauwerdink 110 (veg.,
WAG), Rauwerdink 111 (pfl., U/AG),
Rauwerdink 113 ( f r . ,  WAG),  Rnuwer-
dink 117 (veg., WAG), Raunerdink 120
(veg. ,  WAC),  Rauwerd, ink 121 ( f l . ,
WAG), Rauwerdink 124 (veg., WAC),
Rauuerdink 125 (veg., WAG), Rauwer-
clink 126 (veg., WAG), Rauwerdinh 129
(veg. ,  WAG),  Rauwerdink 130 ( f r . ,
WAG), Rauwerdink 132 (fr., WAG),
Rauwerdink 133 (fl., V/AG), Morobe,
1964, Wontersley ltrGF 19234 (pfl., fr.,
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14_15 .F ru i t shapesands i zes ,each f romas ing leco l l ec t i on .F igu re14 f romRauwerd in l t l l 2 ' F i gwe |5
from Rauwerdink 100'

Metroxylon crmicarum (H' A' Wendl')

Becc. var. commune Beccari in l 'c':

188. lglB (note: This name is a homo-

tvpical synonym. even though Beccari

typifled i *ir i L"d"rmann 134091'

Sagus amicarumH. A. Wendland in Bot'

Zei t .  36(8) :  l15.  1878'  TYPus:  Rei-

chenbach s.n. (not seen, possibly at W)'

Proposed neotyPe:  Fur tado 25868

(holotype K, isotYPe A)'

CoeLococcus carolinensis Dingler in Bot'

Centr .  B l .  32:349,  t .  2 '  IBBT; Schu-

mann & Lauterbach in Fl' D' Sch' Sud-

see :606 .  1 l901 .  Typus :  Schne ide r  s ' n '

(not seen).

Coelococcus caro l inense Beccar i  in

Denkschr. K. Akad. Wiss' M' Nat' Kl'

(Rechinger ed.), Wien, 84: 60, fig' 5a

& d. lOl3. TYPus: Beccarl s'n' (not

seen).

Metroxylon annicarum (H' A' Wendl')

B"cc. ,r.r. majus Beccari in Ann' Royal

Bo t .  Ga rd '  Ca Ic .  L2 ,2 :  tB8 '  19 iB '

A, L); SOLOMON ISLANDS 1964, Moore

%ls asP 4ogo (fr,., sIN, K). INDo-
NESIA. Bengkalis, I9I9, Beguin 19.19
(fl." fr., gO); CeLgeES, 1895, Koorders' lB3s7 

bis (veg.,  BO): AMBON" l9I3'

Robinson 28 (ifl., L, K, P); JAVA, 1843'

Zollinger 14d4 (fl., fr., B, P). PHILJ-I'
PINEs. r94r, Ebalo 999 (fl., BH); MIN-

DANAO, 1909, Elmer 11160 (Pfl', fr',

A, C, L, K, P), L927, Ramos & Edano
49399 (fl., fr., BO). CULTA ' 1924, Bak-

huizen u /d. Brink 3497 (veg',- BO)'

Bloembergen s.n. (Dl) (fl', B0]r Bl2'!-

bersen .'i-t. (VL 28) (veg', BO), lS3S'

BuTrrt  3J3 (fr . -  BO)'  1952' Moore 6O95
(veg., BH), 1895, RidIeY s'n' (fl ', K)'

2.  MetroxYlon amicarum (H' A'

Wendl.) 
-B"c"a.i 

in Ann' Royal Bot'
Gard. Calc. 12,2: IB7-I92, P' ILI-
I13. l9l8; Moore et Fosberg in Gent'
Herb. 8, Fasc. 6, att' 20: 438-444'
1956; Barrau in Econ' Bot '  l3:  15I-
1 5 9 . 1 9 5 9 .
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Typus: Gibbons 1189 (not seen, pos-
sibly at B).

Solitary, pleonanthic palm, 6-8(20) m
high, stem to 30 cm in diameter near base.
Leaves ca. 6 m long, with spines. Inflo-
rescences arising from axils of crown
leaves, i.e. these not bractlike, reduced in
size as in other Metroxyloz species. Var-
ious inflorescences differing in develop-
mental stage. Infructescence pendulous
due to weight of numerous big fruits. In
hermaphrodite flower, the style
apex of anthers at anthesis, but in

flowero gynoecium much reduced to

connate, oblong bodies, reaching only to
the base ofanthers. Fruit globose to apple-
shaped, broader than high, 6-9 by 5-B
cm, or higher than broad, 7-I3 by B-12
cm, covered wtth 24-28longitudinal series
of chestnut-brown (reddish) scales.

Distribul ion: Guam, Caroline-lslands.
Vernacular lYames: r6pung (Truk), o7

(Ponape).
Specimens Examined: GUAM. 1914,

lt{elson s.n. (fl., A, P). CAROLINE-
ISLANDS. Truk, Fosberg 24522 (fl., fr.,
BH), Kriimer s.n. (fl., B), 1947, Wong
244 (fl., A); Ponape, I9L4, Kersting s.n.
(fl., B). CULTA. 1903, Loher s.n. (fr.,
K), 1907, Lyon s.n. (fr., K), 1929, Anon.
(fl., fr., SIN), 1932, Furtado 25868 (fl.,
fr., A, K), 1954, Kiah ONO 114 (fl ' ,
BH).

3. Metroxylon vitiense (H. A. Wendl.)
Beccari in Ann. Royal Bot. Gard. Calc.
12 ,2 :  185 -186 ,  p .  l l 0 .  l 9 l 8 ;  Ba r -
rau in Journ. Agr. B. Appl., 3: 32-
36.  1956 et  in  Econ.  Bot .  13:  l5 I -
r 5 9 . 1 9 5 9 .

Sagus aitiensis H. A. 
.Wendland 

in Seem.
Fl. Vit.: 279, t. 80. 1865-68 et in
App. to Seem. Vit.: 444(teste Beccari);
Benth. & H. in Gen. Pl. 3: 935. 1883;
Drake de Cast. in lll. Fl. Pac. B:
323. 1886-92; Warburg in Ber. D.

ns.
in

Bot. Ges. 14: I4I. 1896.
Coelococcus uitiensis H. A. Wendland in

Bonplandia l0 :  199-200,  1862.
Typus: Seeman 658 (holotype K, iso-
type P).

Solitary, hapaxanthic palm' 5-i0(15)
m high, stem to 50 cm in diameter near
base. Leaves 4-5 m long with slender
spines, brown to chestnut-brown. Inflores-
cence apparently terminal, f irst-order
branches erecto-patent, 2-2.5 m long,
second-order branches pendulous, those
seen by me 20 cm long. Style in male
flower not exceeding the filaments, style
in hermaphrodite flower as long as sta-
mens. Fruit turbinate, yellowish-brown,
about 7 cm high and 5 cm wide, with
27(28) longitudinal series of scales.

Distribution: Fiji-Islands'
Vernacular Name: songa.
S p ecimens Examined : FIJI-ISLANDS.

186O, Seeman 658 (fl., K, P); Viti Levu,
1953. Smith 9339 (fl., GH, K, L),1969,
Tomlinson & Kuruuoli 16551 (fl., fr.,
BH).

4. Metroxylon salomonense (Warb.)
Beccari in Denkschr. K. Akad. Wiss.
M. Nat. Kl. (Rechinger ed.),.Wien, 84:
60-62,  f ig .  5b & e & f  & i , l t  7 .
t9 l3 et  in  Lc. :  I92-L93,  p '  l14.
l91B; Barrau in Journ. Agr. Tr. B.
Appl., 3: 32-36. 1956 et in Econ.
B o t .  l 3 :  l 5 I - 1 5 9 . 1 9 5 9 .

Coelococcus salomonensis 
.Warburg 

in
Ber.  D.  Bot .  Ges.  14:  I4 I ,  t .  10.  1896;
Schumann & Lauterbach in Fl. D. Sch.
Sudsee: 606. I90I. Typus: Warburg
s.n. (fr.), (not seen, possibly B). Pro-
posed neotype:. Kajewski 2300 (B).

Metroxylon bougainuillense Beccari in
Denkschr. K. Akad. Wiss. M. Nat. Kl.
(Rechinger ed.), Wien, 84: 60*62, fi9.
5c & g & h & j. l9l3 et in Ann. Royal
Bot. Gard. Calc. 12, 2: I93-I94, p.
l14. 19l8; Barrau in Journ. Agr. Tr.
B. Appl., 3: 32-36. 1956 et in Econ'
B o t .  l 3 :  l 5 I - I 5 9 .  I 9 5 9 .  T y p u s :
Rechinger 4878 (fr.), (not seen, pos-
siblv W).

attains
1 male
I t o 3
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Solitary, haPaxanthic Palm, 9-20 m

high, stem up to 55 cm in diameter near

Uu".". t"uro"t 9-II m long, with spines in

transverse series. Inflorescence appar-

".ritv ,"t-i"al with first-order branches

"."Jto-pate"t, 3-4 m lorrg, second-order

;;;;"t"t sPreading but third-order

b.un"h". p".td.llo"t, ca' 20 cm long'

Fio*", bracts with greyish-silvery pubes-

cence. Male and hermaphrodite flowers

with filaments with a sharply reflexed sub-

ulate top, male flower with stYle not

"""""ding f.rted part of filaments' whereas

l" tt".*"lpn-dite flo*er, style not reach-

irrs tr"vond point o[ attachment of anthers'

f."uit gtolot". depressed at apex 3ld-bu-t"-'
.tru*?oto."a ,7 )9 cm broad and 5'5-6'5

"- ttlglt, with 24-27 longitudinal series

of scales.-- 
iistribution.' Papua New Guinea' Sol-

omon Islands, Santa Cruz-Islands'

Vernacular Names: bia, naml' hae-

sa,n.
Snecimens Examined:  PAPUA NEW

CUT.TqC,q.  BOUCAINVILLE ISLANDS,

tOiO,, tcolr*ski 2300 (fl', fr', P' 99'
Eul,'tgo+, Schod'd'e 4013 et 4013a (fr"'

tl.,'t , L). soLoMoN-ISLANDS' I936''i"rrr'r.i. 
(fl', fr'' K), 1964 Moore 9317

A-S!P AOSI (fl', fr', K, L, SIN)' Mg!ry
sioz (rr.,BH). sANTA cRUZ-ISLANDS'
19t4,' Whitmore BSIP 1818 (fl" K' L'

sIN).

5. Metroxylon warburgii (Heim) Bec-
"uri in inn. RoYal Bot' Gard' Calc'

12,2: lB2' � IBa, P'  109'  l9 iB; Bar-

rau in Journ' Agt' tt ' B' APPI'' 3t ??-
36. 1956 et in Econ' Bot' 13: 151-

l s 9 . 1 9 5 9 .

Coelococcus warburgii Heim in S"L !::
Bot. Fr. 5o: 572, fig' l-5' l9o4'

Tvnus: Heim s'n' (fr ')" (not seen' pos-

,i6iv HAL). Proposed neotype: Ridley

. l I i  I  tho lotvP"StN'  isotYPe K) '

Solitary' haPaxanthic Palm' 6-7 m

hieh, stem to 3d cm h diameter near base'

LJ"lr", ca' 3 m long, with spines in trans-

verse ridges or series' Inflorescence

aonarently terminal with erecto-patent

fi 'r.t-otd"i branches, l- l '5 m long' sec-

ond- and third-order branches erecto-pat'

"nU udu*iul sides of all pedicels glabrous'

Flowers large, corolla (10 mm) twice as

lonq as calyx and apex minutely punctate;

in t"r*uphtodite flower style attains at

i"urt tutfit ' t" length of f i laments; style.in

,nui" go*". as lo-ng as fused part of fila-

;;;t. Fruit Pear-shaPed, seed- .T 
th:

,ro"o"r. ftoua.r'parr, (4i?-l 2 cm high and

l{.i lo-s cm bioad. with 24 longitudinal

series of chestnut-brown scales'

Distribution.' New Hebrides' W-Samoa'

Vernacular Nam'ex tenebee' niu oLo'

tuma.
S,pecimens Examined: NEW HEBRI-

DE5.  1964,  Moore 9319 ( f l ' ,  P) ;

rrilrnrure,lg7l, Halle RSNH 6344
il G- fr., A, K, r); PENTqgglr
isreNbs, ig+g, Ma,Daniels 3011 (fr''

eH). W-SAX'{OA' UPOLU, 1968' An-on-'
Tiist (fl., K, P), Bristol 217I (fr'' GH'

K-f), 
'nr*tot 

2180 (ft ' ,  GH)' 1971'
tti"oii 9985 (fl., fr., BH), 1978, Mo-ore'loisa 

(fl., f'.;BH). cULTA' 1891, Rid-
l"y slil ifl., fr., K, sIN)' L94L, Anon'
s.n. (fr., B).

Discussion

The first question to be considered is

why M. rumphii \4art' (the spiny sago

f.f*) tft.tfa b" .yttotty*ous-with !I' 
sagu

ithe spineless sago palm)' My main argu-

ment against recognizing more than one

.o""i"rIn the real sago palm is based up.on

plr.ot"l observation and references tn ltt-

erature: a spmy sago palm can produce

both spiny and'spineless seedlings from-,a

sinele inflorescence' For example Jumelle

iiSiSl menlions this' and I have been

able to verify that this situation occurs rn

pttlC (lt"ifiikir area, road to- Maprik'

West-Sepik Prov') ' The second questron

,. U" uo'.*"ted is why I have not upheld

Beccari's taxonomy on the real sago palm

which, even though not applying to a srn-
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ele species situation, covers a remarkable
range of variability. It might not prove too
hard to maintain at least some of his vari-
eties. As can be seen in his key to the
taxa  (Beccar i  in  Lc . :  160 162.  l9 l8 ) ,
Beccari divides species in the real sago

palm into varieties and subvarieties on the
bases of fruit characters such as size and
shape. I do not agree with these distinc-
tions because I have observed a consid-
erable variability in fruit shape on the
inflorescence of a single palm. Figures 14
to I 5 represent samples of varying shapes
,.elected from material collected in the
Sepik-area. Each photograph represents a
single number from my collection. I have
compared my materials with type material
of Beccari at the Herbarium Bogoriense
and have found that a single accession
collected by me may include several of
Beccari's taxa. For example, M. rumphii

Mart. var. ceramense subvar. nisrum and
subrar .  p la typhy ! lum mater ia l  bo th  d is -
play fruits that are similar to Ra,unerdink
112 (Fig. l4). Therefore, I  have to con-
ciude that fruit shape and size cannot be
useful in typifying taxa in the real sago
palm. These characteres are most likely
very dependent on age and location of the
fruit in the infructescence.

For each part of the palm and for each
developmental stage, spine characters are
independent of age, and hence suitable fbr
use in classification. It is convenient that
this classification can take place nearly at
ground level in the field. Furthermore a

classification on spine characters offers a

very clear distinction between the various
forms of M. sasu. The taxonomic rank of
the taxa in M. sagu should be low. The
fact that a spiny palm may produce spiny
and spineless seedlings indicates that it is
heterozygous for this character and may
produce embryos of at least two geno-
types. The classification forma should

apply to these taxa rather than variety or
subvariety. The offspring of the aforemen-
tioned young palms may not be of the
genotype of the mother-palm. I assume

RAUWERDINK: METROXYLON

16. Diagram presenting the possible genotypes of

the formae of M. sagu where two genes control spine

Iength. L, longispinuml K, micracanthuml I, tu-

beratum; and S, sagz.

that a minimum of two genes or alleles
governs spine length in its broadest sense.

Such a situation can be expressed in Fig-
ure 16, which presents the genotypes of
the occurring forms in this concept. The
thesis is rather academic, however. and

can only be tested in the field, but this is

unfortunately seriously hampered by the
lack of knowledge on the pollination
mechanism in Metroxylon, and the fact
that fruits are eaten by a number of ani-
mals. Not much is known for certain, but
it is suspected that hornbills and fruit bats
eat the fruits at various stages of devel-
opment (local inhabitants Sepik-area pers.
comm.). Wild boars are known to eat fruits
on the ground (Rumphius l74l).  Fur-

thermore, particularly the formae saga.,
tubera tum and mic racanthum,  long
domesticated by man (e.g. the Sepik in
PNG), are almost always cut down for
starch extraction long before fruits even
start to develop. In the rare cases that
fruits are oroduied in these formae I have
been unaLle to find seeds with a well-
developed embryo and endosperm, seeds
containing instead a hypertrophic cellular
mass. In the taxon longispinum fruits do
frequently develop an embryo and endo-

L L L K

L L K

L K

K I S



sperm; this taxon is much less often cul-

tivated.
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LETTERS

5 January l9B5

Editors, Principes
L. H. Bailey Hortorium
467 Mann Library
I thaca,  N.Y.  I4853

Dear Natalie and John,
I  was very in terested in  R.  A.

DeFilipps's paper on Bernardo de Iriarte
(Principes, 29: 156-1.59. I985). I have
been studying the systematics of the genus
Iriartea, and have often wondered about
Iriarte.

There has been much confusion sur'
rounding the correct names for the species
of lr iartea" and the related genera Socra-
tea and Dictyocaryum, and the illustra-
tion accompanying DeFilipps's paper (p.
149, op. cit.) is a good example of this.
The illustration is captioned (p. 150, op.
cit.):

"Iriartea ahissima" at Los Canales,
Venezuela, reproduced from Carl Fer-
dinand Appun, "Unter den Tropen".
Vol. l, Venezuela. Jena 1871. Origi-
nally described as a species of lrictrtea,
this oalm is now considered the same
as Dictyocaryum fuscum". See pp. 156-
l  59 .

This illustration, although apparently
done by, or for, Appun, was originally
published ten years earlier, as a plate in
Hermann Karsten's Florae Columbia,e (I,
f. 3, t. 54. 1860). But the scenic back-
ground shown in (Jnter den Tropen is
missing from Florae Columbiae, and in
its place are detailed drawings of flowers
and fruit of the palm. Perhaps just as well
they were painted over, because Karsten's

;:;:4" 
is actually a mixture of two gen-

Karsten's palm was not original ly

described as a species of lriarter,t,, but as

a Socratea, S. fusca Karsten (Flora,e

Co lumbiae ,  l ,  f .  3 ,  pp .  109-110,  t .  54) .

The type locality was given as Puerto

Cabello, in Venezuela. The detailed draw-

ings given by Karsten of the fruits (t. 54,

figs. 9 12, op. cit.) belong to a different

genus, as does possibly the drawing of the

voung plant (retained in Llnter den Tro-

pen).The error was pointed out by Wend-

land (Bot. Zeit .2I:  I29-13I.I863), who

also realized that Karsten's Socrateatitsca
was not a Socratea at all, but a Dictyo-

c(tryum, and so it is correctly called Dic-

tyocaryum fusczm (Karst.) H. A. Wendl.

The other genus, to which the fruits

belong, is a true Socratea. I have recently

been in Venezuela, near Puerto Cabello,

and it is easy to see how the confusion

arose. Socratea and Dictyocaryum Srow
together, and look rernarkably alike. This

sympatry and similarity is quite unusual,

and is not found in Andean species of the

two genera.
What, then, is the correct name of the

Socratea from Puerto Cabello? It seems

not to have one. Apparently, Karsten col-

lected seeds, and Burret (Notizblatt. l0:

925. 1930) rvrote that these seeds existed

in the Berlin Herbarium, bearing the name
'Iriartea ahissima' and the label 'leg.

Karsten, Venezuela'. Apart from Unter

den Tropen, this name appeared in the

literature in an article by Linden giving a

list of olants recentlv introduced into com-

merce (L'I l lustrat ion Hort icole. 28: 31.

lBBl) as lr iartea ahissima Klotzsch ex

Linden. Klotzsch was curator at Berlin in

the last century, and probably told Linden

about the seeds called lrictrten ahissima,

and Linden put the name on his list. The

name was not validly published by Linden,

but was validly published by Jahn (Las

Palmas de la Flora Venezolana, p. 52.

l90B). Unfortunately, Jahn's description
appears to refer to the Dictyctcaryum, and

not the Socratea, and therefore lria'rtea.

LETTERS i B l
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the name

Sincerely,

ahissima Klotzsch ex Jahn becomes a

synonym for DictyocarYum fuscum.
The Socrateo from Puerto Cabello is

very similar to S. exorrhiza,bur I believe

it is a distinct species, and am in the pro-

cess of describing it' Burret (op. cit. p.

Principes,30(4), 1986' P. 182

PALM BRIEF

The American Oil Palm,
Elaeis oleifera, in

Peruvian Amazonia

According to Blank (1952), Macbride
(1960), Meunier (1975) and Ool et al.
(1981), the American oil palm is not
known to occur in Peru. However, this
species was collected on the Riq Chambira
in December 1984 by A- Vasquez (n

6055, Iquitos). In March 1985, we found
a population of Elaeis oleifera (H.B.K.)

Cortes at 5 km from the Research Center
of Jenaro Herrera,/Cl-JH (4o55'18" lat
S;73"40'36" long W), at about 200 km
southwest of Iquitos on the Rio Ucayali.
The I02 palms (with greater than 2 m
leaf length) are in a seasonal swamp forest
dominated by Mauritia frcxuosa L.f. and

Jessenia bataua (Mart.) Burret. Sixty-six
of them have developed a procumbent
stem, up to 4 m in length, and 27 were
fruiting. Natural regeneration is shown by
the abundant seedlings and juveniles' The

925) recommended using
Socratea ahissima.

ANoRow HrNonnsoN
New York Botanical Garden
Bronx, NY 10458

palm, locally known as 
"poloponta," is not

used by the local people, and nobody rec-

ollects former uses. All these character-

istics suggest that the species is native in

this part of Peruvian Amazonia' This is

not the case of most Brazilian populations

with equal-aged palms and occasionally

natural reeeneration, which are found on

eood well-drained soi ls, often associated

*ith depositt of broken pottery (Blank

1 9 5 2 ,  O o l  e t  a l .  l 9 8 I ) .

LrrrRerune Ctrol

Brewr. S. DE. 1952. A Reconnaissance of Amer-

ican Oil Palm. Trop' Agric. Trin', 4 6: 9O-

1 0 1 .
MAcBRIDE, F. 1960. Flora of Peru. 16' Palmae'

Bot. ser., Field Mus. Nat. Hist., 8(l) n 2: 321-

4 I 8 .
MruNtrn, I. 1975. Le "palmier a huile" ameri

cain Elaeis melanococca. Oleagineux, 30, (2):

)  r  - o l .

Oor, S. C., ne SItve, E. B., MurrrEn, A. A. AND

J. C. Ne.scIl,tIrnro' 1981. Oil PaIm Genetic

Resources-Native E. oleifera Populations in

Brazil Offer Promising Sources Pesq' Agropeca'

Bras., Brasilia 16, (3): 385-395.

FneNcIs KesN
KeNasen MnlL{
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PALM LITERATURE

CocoNur Wooo: PRocnsslNc AND UsE.
58 pp. Food and Agriculture Organi-
zation of the United Nations, FAO For-

estry Paper 57, Rome, 1985.

It is an established fact that coconut

palms suffer a decline in nut production
rr'hen they reach about 50 years of age,

und modern plantat ion practices recom-

rnend replanting. Removal of senesent
trees produces large quantities of coconut
r.'ood. Increasing attention being directed
toward integrated development of the
rnultiple products provided by palms has

resulted in studies such as Coconut Wood.
This book draws together the results of

all the research which has been con-
ducted, much of it over the past l0 years,
rro coconut wood utilization. The text is
,rrganized into 8 concise chapters, begin-
ning with a discussion of the tree itself.

There follows an excellent description of
the many uses of coconut wood, from
rnaking fine furniture to conslructing entire
houses. Next to be treated are the subjects
of logging, primary conversion; chapters
on, respectively, grading, seasoning and
preserving of coconut timber; and finally
a discussion of the use of residues for fuel-
rrood, charcoal and other industrial prod-
ucts. The book is handsomely illustrated,
easy to read and represents a major new

contribution to our knowledge about coco-
nut nalm utilization.

By -y count, Coconut Wood is the
I lth book FAO has published on the sub-
ject of palms. They have contributed more
to our knowledge of palms than any other
single organization, and I commend them
for it.

On Pe.rlr Bnrursns' Socmrv

The African oil palm (Elct'eis guineen'
sis) has been the subject of more research
than any other palm except the coconut.
As the world's leading producer of palm
oil, Malaysia has taken the lead in pro-
moting this highly productive plantation
crop. In 1979, the Palm Oil Research
Institut-e of Malaysia (PORIM) was estab-
lished near Kuala Lumpur. Subsequently,
because the community of oil palm breed-
ers had become rather sizable and needed
a forum to facilitate international coop-
eration in the exchange of information and
germplasm, it was decided to found an
organization for oil palm breeders and
launch a quarterly publication.

The inaugural issue of the Newsletter
of the International Society for Oil Palm
Breeders appeared in July 1984. Its con-
tents include editorials, feature articles,
abstracts, short technical communications
and news of conferences and other events.
Information about membership in the
Society and/or a subscription to the
Newsletter, can be obtained from: Dr. N.
Rajanaidu, The International Society. for
Oil Palm Breeders, % PORIM, P.O. Box
10620, Kuala Lumpur, Malaysia.

DnNNrs JoHNsoN

Principes,30(4), 1986, p. 183

PALM RESEARCH

Ecuador

Henrik Balslev (associate professor),
Anders Barfod (Ph.D. student), and FIem-
ming Skov (M.Sc. student) have formed a
group for palm research at the University
of Aarhus, Denmark. They intend to carry
out studies in systematic, ecological, and
economic aspects of Ecuadorian palms.
The fieldwork was started durins Henrik

PALM LITERATURE t83
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Balslev's residence in Ecuador in l98l-

1984. A four-month expedition was

undertaken in 1985, and in 1986, another

four-month expedition will take place'

Anders Barfod studies the Phytelephan-

toid genera, and Flemming Skov, the genus

Hyospathe for their theses' An important
part of fieldwork is the collecting of her-

tarium specimens. Whenever possible, this

is done in sets of six duplicates' Some of

this material is available for exchange'

Those possessing duplicates of South

American palms for exchange may con-

tact the group for an exchange arrange-

ment. U;til now, 40 different localities

have been visited and the collections

include about 500 numbers' Address:

Henrik Balslev, Botanical Institute, Uni-

versity of Aarhus, Nordlandsvej 68, DK-

8240 Risskov, Denmark.
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Costa Rican Palm Expedition
Apr i l  5 -2L,  I9B7

Immerse yourself in the spectacular rain forests of Costa Rica, amid one of the most
.liverse palm floras in the world. Join us in a unique combination of travel, adventure,

:r-d pult" hunting. With experienced leaderso you will enjoy comfortable accommodations at:

* the world renowned La Selva Biological Field Station and the adjacent Braulio

Carrillo National Park (4 days, 5 nights)
* Monteverde Cloud Forest Reserve, famous for bellbirds and quetzals, as well as

palms (2 days, 3 nights)
* Las Cruces Tropical Botanical Garden, with outstanding collections of horticul-

tural plants from the American tropics and around the world, featuring palms, aroids,
and ferns (2 days, 3 nights).

Dr. Robin Chazdon, of the University of California (Berkeley) Department of Botany
.sill lead the expedition. Dr. Chazdon is an authority on Costa Rican palms and has
,-onducted extensive research at Lh Selva and the adjacent Braulio Carrillo National Park.
tJther staff include Dr. Paul Rich, who recently finished a study of arborescent palms at
I-a Selva, and Dr. Luis Diego Gomez, director of Las Cruces Tropical Botanical Garden,
and an authority on ferns and tropical floras.

Best of all, your participation will contribute directly to the conservation
and management of the vanishing rain forests of Gosta Rica.

The participant fee for the expedition includes a tax-deductible donation of $350 to
rhe Braulio Carrillo Extension Endowment Fund, administered by the Costa Rican National
Parks Foundation. This fund will provide financial resources necessary to protect and
:nanage the newly created extension to Braulio Carrillo National Park. The members of
rhe Expedition Staff are donating their time and effort to lead this unique fundraising
erpedition to benefit the Park. The funds initially raised for land acquisition for the park
ertension have been spent, leaving little financial resources available for the hiring of
park guards, construction of guard posts, maintenance of trails and facilities, and envi
ronmental education of local residents.

From La Selva in the lowlands (100 ft above sea level), the Park rises steeply through
continuous forest up the Caribbean slope of the extinct Barba Volcano to an elevation of
nearly 9,000 ft, covering a total area of over 100,000 acres. Within the park borders
live an estimated B0% of the 800 land bird species known to Costa Rica and 4O7o of the
1,600 tree species. In an initial survey of palms in this altitudinal transect Dr. Chazdon
found over 55 species, including a variegated Geonoma species and several potentially
new species of Chamaedorea.

Cost per person is $1,500 (based on 15 participants). This figure includes the $350
contribution to the Park Endowment Fund, all lodging, domestic transportation. group
airport transfers, meals at field stations, bilingual naturalist guide, guides' and drivers'
expenses. Local arrangements are being handled by Costa Rica Expeditions, a highly
regarded, experienced, fully insured, Costa Rican travel agency. Cost does zot include



international airfare, travel documents, gratuities, or meals in San Jose' Participation is

ffr"ii"Ji"-iS people. Please note that gJneral collecting will not be allowed'

Reservations must b;;;d; by Jan#ry 15, I9B7 alttd.oequi.e an advancedeposit of

$200 per person, non-refundabie if you cancel and "o t"plu-t"*""1 1s ?"lilulle' 
For

further information ulo,ri "ontributions to the Braulio Carrillo National Park Endowment

Fund or the palm expedition, write to:

PRINCIPES

Between October 15 and December 10:
Dr. Robin Chazdon
Organization for Tropical Studies
Apartado 676
2050 San Pedro
Costa Rica, Central America

lf you are unable to ioin us, please pass

lvor. 30

After December 10, 1986:
- Dr. Robin Chazdon
' Department of BotanY

University of California
Berkeley, CL 94720
USA

I
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Seed Bank Under
New Management

On April 14, 1986 the management of
-re International Palm Society Seed Bank
'assed from Lois Rossten to David Sylvia
,rr,1 lnge Hoffmann. Lois Rossten had
"'rrked since 1979 as volunteer for this
: ranch of The Palm Society services and
:.ad seen a large increase in seeds han-
:ied. For personal reasons she felt she
ould no longer continue. David Sylvia was

-uggested for the job but he accepted with
:he proviso that he would get a co-worker.
Inge Hoffmann volunteered since she was
.lready a member of several botanically
,riented service organizations and thus had
-ome experience in managing such a job.

The Society owned computer and all
:iles were transferred to David Sylvia's
.ddress and slowly the two volunteers have
ieveloped a system that would allow them
:o work in different time slots on the seed
.hipments. Inge Hoffmann has devoted her
:ime to designing a more efficient account-
rng system. This system enables Seed Bank
,nembers to pay their accounts ahead of
:ime, in effect establishing credit, which is
'f great importance to our foreign mem-

iiership since small amounts of money
rre too expensive as bank drafts. Also,
,:very package of seed is now accounted
ior as being paid for, a seed trade
rrranged, or distributed free of charge as
a service of The Palm Society to various
botanical institutions.

David Sylvia has devoted his time
mainly to the establishment and keeping
of correct membership records plus the
designing of various files necessary for the
accession of incoming seed. The new Seed
Want List is also his work.

However, the running of the seed ship-
ments is a joint venture that passes from
one hand to the other to insure the fastest
possible turnaround. In fact, all members

SEED BANK

of the Sylvia,/Hoffmann households
employed in this task.

Here is an example of how the Seed

Bank works: When you join The Inter-

national Palm Society, the first thing you

receive is the "Seed Want List" and some

information on seed germination. You now

have 250 different species of palms within

your grasp! You want them all, especially

when you are a new member-but hold

on, first do a bit of homework! WHAT

CAN YOU REASONABLY GROW IN
YOUR AREA WITH OR WITHOUT A
HOTHOUSE? Your Palm Society has
some fine books available through the Book
Store that tell much about the areas where
these palms prefer to grow. Look them
up. It would be good to view that Want
List as a giant forest of palms that is
stretching all over the world and your
check mark puts you under each. one of
your desired trees, waiting for the seed to
ripen.

Here is where we come into the Pic-
ture-but first we would like to clear up
one common misunderstanding. The Seed
Bank is not a warehouse of cupboards filled
with seed. We cannot fill requests for
immediate delivery or specific demands for
species and time for shipping. What really
happens is that we must first find you that
most wonderful of human beings-THE
DONOR-the one person that makes it
all possible. He or she is the person who
collects the seed, cleans it sometimes,
packages it and spends his,/her own money
to send it when ripe to the Seed Bank. A
true labor of love.,

The moment we receive the seed we
get into action. We assign a number that
is forever unique for the particular lot of
seed and check our computer lists to see
who waited for this seed. On "Rare Seed"
we have no lists; they are seeds that come
in perhaps just once, then never again.
That is the big chance; we must choose
at random (by ared and special demand)
and sometimes we make mistakes. W'e
then count and package and bill each

r87

are
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package to a customer and finally put it

thru the postage meter and then we wait:

TO BE PAID.
Dear customers: Those $2.00 must be

the last great bargain of this world. From

the $2.00 we paY for -

the little sack
the plastic bag
the address labels
computer PaPer
the postage (to foreign countries often

over $1.00)
and we sometimes refund shipping costs

to the donors.

For this reason we have imposed a $20'00
debt limit after which a reminder is sent,

but no more seed is shipped. Please be

prompt. The reminder is extra work for

yon. *ittlttg but overworked volunteers and

yon -uy loose just the one species you

were waiting for in the interval until your

payment is received and shipment can

resume.

Now a few words on seed germination'

Our own experience with germination

shows us that Lven lubaea spectabilis st:ll

came up after two years, while other seed

has begun to germinate right in the pack-

age. Please keep this wide range 9f ger;

mLation time in mind and don't discard

seed (as we have done so often) until you

are sure that it is no longer viable'
We hope that we have so far served

our custorners well' Of course we are still

in the learning stages and beg forgiveness

for some mistakes we undoubtedly will

make. We also would like the cooperation

of all to make this a more efficient service'

INcn HorplreN
695 Joaquin Ave.
San Leandro, CA
94577

Devm Svrvre
36279 Christine St.
Newark, CA 94560
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PRIZES OFFERED FOR ARTICLES ON GROWING PALMS

Readers of Principes want information on palm culture. How do you care for palms
in your house or garden? Do different palms respond better under some conditions than
others? Which are your favorite palms and why? Write about your experiences; send
the article to Dr. Natalie W. Uhl by I April 1987. Articles will be judged by a committee
including the editors and two others.

FifSt Pfize: An autographed copy of Genera Palmarum.
Second, Third, and Fourth Prizes: Membership in The International Palm Society
for one year.
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GENERA PALMARUM
BilI Shannon' Hollywood' FL

EXOTICA 4
Ed Moore, San Diego' CA

PRINCIPES, ComPlete bound set
Paul Drummondr Miami' FL

and RARE BOOI<-BAFFLE

l. A StudY of the Genus Pritchardia
Bili Gunther' San Diego' CA

2. Flora of Guatemala
James Beach, North Carolina

3. Flora of Madagascar
Bill Gunther, San Diego, CA

4. Palm Trees of the Amazon
Paul & Eric Anderson, AUSTRALIA

5. Palms bY D. Muirhead
Bill 

-Gunther' 
San Diego, CA

6. Palms of the PhiliPPine Island
KiYotake Ishihata, JAPAN

* l t * t t t t * t t * *

GENERA PALMARUM is now at the Press and

should be available in APril 1987

$60,000 won'�t  publish GENERA PALMARUM'

BUf, we hope we won't need more, IFt you

"ff iuppo.t irur PRE-PUBLICATION SALE'
beginning SOON.

H$Httt wArcH FoR ouR NorIcE IN PRIN.IPES
l//t{r-.\'.- and resPond PromPtlv'


