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Editorial
The two color pages in the center of this issue intro{uce a new feature developed by Scott Zona; the

publication in Priiipes of special photos accompanied by short explanations. Members should have

received a brochure ot r""tr un urrrrorr.r""rnentin PrincipeJ about this, and we want to ask you all again

to send your best photos and brief descriptions to Scott or to one of the editors. \
Articllsrin this issue describe a new palm, provide accounts of some poorly known and threatened

palms, give us new information on the significance of the distribution of species, ry{ a{d some interesting

insights"on the history of gardening with palms. The first article by Dylan Fuller, John Dowe, and Michael

Doyle describes a new species of Heterospathe. The article also includes an assessment of that genus

ani a discussion of the palms of Fiji. The new species, H. phillipsii, is named in honor of Dick Phillips,

a plantsman who has often assisted those interested in Fijian plants, particularly palms, and is a special

friend to many IPS members.
John Dransheld and Scott Zona discuss the genus Guihaia, which has an intriguing history' Described

only in 1985, Guihaia is now in flower and fruit at Fairfield Tropical Garden. Two species are known;

botL are in cultivation and are highly desirable omamentals. Their seeds have been confused with each

other and with Rhapis. Some members undoubtedly are growing these palms, although perhaps under

incorrect n€Imes.
A history of subtropical gardening by Jim Reynolds refreshes us on some of the early collectors of

palms and elucidates the thinking that led to the introduction of palms and their initial establishment

in British and European gardens. This article is both interesting and timely. With two active IPS chapters

in the region, the popularity of palms is reaching a new, and perhaps unexpected, hig}.

Unusually diveise altitudinal gradients in western Ecuador offer habitats that have been much

exploited by palms. Finn Borschenius has studied the distribution of 45 species and finds some possible

correlations with climatic conditions that may be useful to those growing the species.
Dlpsis decaryi, the triangle palm, is a striking and much appreciated omamental' but in its native

habitats in Madagascar, it is endangered. The factors affecting its distribution in the wild have been

determined by Joel Ratisirarson and John Silander and should be useful to conservationists and growers.

Nererm W. UHr
JoHr,r DnexsrIeln

Prircipes, 4l(2), 1997, pp. 63-44

Note from the President
I hope that this issue of Principes finds all of you healthy and enjoying the many great articles that

the Editors are publishing in our Society's journal. Although new in my term, I have come to appreciate

the large amou;t of work done by a few very dedicated volunteers in producing this joumal. One way

all of you can contribute is by sending in creative articles to the Editors. We are not only seeking

scientific articles, but also ones by members on subjects such as palm horticulture, palm observations,

and descriptive articles on visits to palm habitats. Please help keep Principes exciting and informative

with your contributions.
We will be having onr 7gg7 Midterm Meeting at the Royal Botanic Gardens (Kew) in the United

Kingdom this May. Midterm meetings are typically meetings of the Board of Directors to handle business

affairs of our Society. If there are any issues you want brought before the Board, please communicate

directly with me at the address below or with a Board Member in your locality.
In December 1996 I personally visited Thailand to solidify plans for our l99B Biennial Meeting. This
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was a trip that I made outside the auspices of the I.P.S., but with the purpose of actually previewing
what will be seen by members at the meeting. Trust that this will be one of the best biennials ever! Our
host for the meeting is Kampon Tansacha and Nong Nooch Tropical Gardens in central Thailand. Kampon
and his staf are going to great lengths to make sure that this l99B Biennial will be a most enjoyable
event. As part of the meeting, we will not only be visiting Nong Nooch Tropical Gardens and other
nearby palm attractions, but also flying to the very south of Thailand to visit many natural palm habitats.
The Post-Biennial Trip will be equally exciting with further excursions through Southem Thailand and
plans to vigit the famous area of Phuket and possibly a primitive offshore island. To miss this meeting
would definitely be a mistake, so begin planning now. Attendees should plan on arriving in Bangkok qt
September ll, 1998. The Biennial will last approximately eight days with the Post-Trip lasting five to
six days. Future issues of Principes will have more specifics and all members will be receiving individual
notification by mail. Hope to see you all there!

PHrr- BencnneN, PRESTDENT
3233 Brant St., San Diego, CA 92103 USA
email: PalmNCycad@aol.com
phone: (619) 291, 4605, fax: (619) 29I 4605

Prircipes, 4I(2). 1997, p. 64

Palm objects are often displayed, but until now
there has never been a stand-alone museum devoted
exclusively to palms, the products they provide, and
other palm-related materials. The Palm Museum,
under construction as part of an ambitious project to
establish a new Palmetum in Santa Cruz, is therefore
an exciting development for palm fanciers. The pri-
mary theme of the museum exhibits will be the
importance of palms to human society through pro-
viding subsistence and manufactued products. Sec-
ondaxy themes under construction include African
palms and palms in cultue and art. To demonstrate
the importance ofparticularly useful species, special
exhibits of the array of products from multipurpose
species, such as the coconut, are under considera-
tion.

A Palm Museum for the New Palmetum in
Santa Cruz, Tenerife, Can ary lslands

Members of the Intemational Palm Society who
have palm objects they would consider donating,
or IPS chapters willing to support the purchase of
an object for the Palm Museum collection, are
invited to contact me at the address below. I will
be glad to provide information on the types of
objects and materials we are seeking. Gifts to the
Palm Museum will be acknowledged in the
exhibit.

DurrtNts JoHNsoN, Consultant
Tenerife Palm Museum
ll Colgate Street
Pocatello, Idaho 83201 USA
Tele. and Fax 208 232 8090
Email (djohn37@aol.com)

E-mail Address for Jim Cain
Please note: Jim Cain will no longer be available on GEnie.

1047 06.666@compuserve. com.
His e-mail address is
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FULLER ET AL.: NEV HETEROSPATHE FROM FUI

Since the publication of Moore's (1979) treat-
ment of Fiji palms, extensive and more intensive
botanical exploration has occurred in many areas
of the Fiji archipelago. Even in locations close to
developed areas, more thorough examination has
revealed a number of novelties, including the new
species of Heterospathe described in this paper.
The most recently described palms from Fiji,
Alsmithia longipes H.E. Moore (Moore et al. 1982)
and Gulubia microcarpa Essig (Essig 7982),
resulted from collections conducted in 1980.
These discoveries, along with recent field work
(Fuller and Doyle, unpublished), indicate a sig-
nificantly larger palm flora than previously recog-
nised.

The indigenous palm flora of Fiji is relatively
rich in taxa and includes ca. 30 species distrib-
uted among the following 13 genera: Alsmithia,
Balaka, Calanntn, Clinostigma, Cyphospenna, Het-
erospathe, Gonioclad,us, Gulubia, Metroxylon,
Neoueitchia, Ph.ysokentia, Pritchardia, and Veit-
chia. The common and widespread Cocos was
probably an early aboriginal introduction into Fiji,
and as such, is excluded from the above list.
Although three of the 13 genera listed above were
previously considered bs Fiji endemics and mono-
typic (Alsmithia, Goniocladus, and Neoueitchia),
the recent discovery of a new species of Neoaeit-
chia from Vanuatu (Dowe and Cabalion 1996)
reduces the number of endemic monotypic genera
to two. All native palm species from Fiji are con-
sidered endemic to the island group. Most Fiji
palms are inhabitants of tropical moist forest, pri-
marily occurring as subemergents.

The genus Heterospathe was not previously
known to occur in Fiji, although its presence is
not surprising based on its westem tropieal Pacific
distribution, which includes the Phil ippines,
Micronesia, eastem Indonesia, New Guinea, Solo-

3Present address: The Natural Historry Museum, Cromwell
Road. London SW7 5BD. UK.

A New Species of Heterospathe from Fiii

DvreN FuLLER,1,3 JoHn L. DowE,2 AND MICHAEL F. Dovrel
rSouth Paeffic Regional Herbarium, Uniaersity of the South Pacifu, Sma, Fiii
218 Arnelia St., Albion 410, Queensland, Australia

mon Islands, and Bismarck Archipelago (Uhl and
Dransfield 1987), and Vanuatu (Dowe and Caba-
lion 1996). The affinities of Fiji palms follows the
same general pattem as the rest of the vascular
flora-essentially a Pacific extension of the Indo-
Malesian floristic region, although Polynesian and
even Neocaledonian connections exist. Within the
southwest Pacific region and at the generic level,
the palm flora's closest relationship is with Vanu-
atu (Dowe and Cabalion 1996).

The remarkable endemism (IOO7o) of Fiji's
palms suggests that there has been considerable
speciation within the group. Based on its oceanic
geologic origins (Rodda 1994), presumably all
indigenous taxa in Fiji were dispersed by means
of short-distance dispersal from adjacent islands,
or by long-distance dispersal from other floristic
source areas. The fruits of many Fiji palms appear
to be bird dispersed, although at least one taxon
(Metroxylon) may be water dispersed. Fiji's oldest
terrestrial rocks range from about 14-17 million
years old (Rodda, personal communication). The
age of the islands, combined with their insular
nature both in terms of isolation from other islands
as well as locally occurring topographic barriers
(e.g., mountain ranges) has undoubtedly contrib-
uted to the high level of endemism of palms within
the Fiji Islands. Many, if not all, of Fiji's native
palms probably are the result of speciation events
in situ (neoendemics), as opposed tb being relict
species (paleoendemics) which had once wider
distributions and are nor{ only restricted to single
or few localities.

While some taxa [e.g., Veitchia aitiensis (H.
Wendl.) H.E. Moore and Balaka longirostris
Becc.] are common, several species le.g., Cyphos-
perrna tanga (H.E. Moore) H.E. Moore and Het-
erospathe phillipsii sp. nov.] are very rare and con-
fined to single or only a few localities, with some
potentially threatened from logging or other land
use activities. At present, only one palm species
from Fiji fNeoueitchia storcltii (H.WendI.) Becc.l is



internationally recognized as endangered (Gorman
q4d Siwatibar 1975; Lucas and Synge 1978).
Because of the diversity and high endemism of
Fiji's palm flora, combined with increasing threats
to their habitat, efforts must be taken to both doc-
ument the occurrence of taxa present as well as
develop conservation strategies for their long-term
preservation.

Heterospathe phillipsii Fuller and Dowe Sp.
nov.

Palma usque 12 m alta. Folia pinnis latis laxis
semipendulis medio folii 4.5 cm latis. Inflorescen-
tia ramosa in 4 ordines. Flos staminatus 6 stamina
ferens. Fructus ellipsoideus usque 13 mm longus,
vestigio stigmatis apicale excentrico. Semen
vadose ruminatum. Typus: Fiji, Viti Levu, Veiva-
tuloa District, Namosi Province, B km NW of
Navua, Natural Forest Management Pilot Project
(NFMPP) Reserve, c. 150-200 m altitude, 14
Nov 1995, Fuller 299 (holotypus SUVA; isotypi
BH, BRI). (Figs. r-3).

Solitary palm to 12 m tall. Trunk erect, to lB
cm DBH, green to brown in upper portion, becom-
ing grey with age in the lower portion, base
expanded; leaf scars closely spaced, raised,
Leaves 10-12 in a compact crown, to 5 m long,
arching to curved below the horizontal, 48-52 pin-
nae per side, leaf bases not forming a crownshaft;
new leaf usually reddish/bronze; petiole 30-50 cm
long, green, concave adaxially, convex abaxially,
glabrous; rachis ridged adaxially, convex abaxially
in lower portion becoming flat in distal portion,
glabrous; pinnae lax to semi-pendulous, in one
plane, glossy dark green on adaxial surface, paler
green on abaxial surface, widely and evenly
spaced along rachis, lanceolate, apex acute, mid-
leaf pinnae to 75 cm long, 3.5-4.5 cm wide; mid-
rib prominent adaxially and raised only slightly
abaxially; secondary lateral ribs 2-3 on either side
of midrib, most prominent on adaxial surface,
positioned unequally between midrib and mar-
ginal rib; ramenta on abaxial midrib sparse, absent
from distal one-fourth of pinnae, basifixed. Inflo-
rescence interfoliar, to 1.8 m long, branched to
four orders, axes white-cream, all branches
straight, major branches angular in cross sectiono
minor branches terete in cross section, bases of

[Vor..4l

branches with prominent pulvini; peduncle to 30
cm long, elliptic in cross section, 2.5 cm wide by
I cm thick at the base, to 1.5 cm wide by 0.8 cm
thick below attachment of first branch; prophyll
50-60 cm long, fully encircling peduncle at
attachmento dorsiventrally compressed, marginally
winged, persistent, outer surface with numerous
punctiform scales, inner surface glabrous, disin-
tegrating to fibrous strands; peduncular bract.J,
greatly exserted from apex of prophyll, attached
ca 5 cm above attachment of prophyll, to 1.8 m
long, tubular, fully enclosing inflorescence in bud,
apex dorsiventrally spathulate, splitting longitu-
dinally along adaxial surface prior to dehiscence,
caducous, outer surface with numerous punctiform
scales, inner surface glabrous; rachillae 15-25 cm
long, white-cream, terete in cross-section, slightly
flexuous, longitudinally striate, sparse brown
scales most dense near triads. Flowers in triads in
proximal portion, paired or single staminate flow-
ers in distal portion, spirally arranged, sessile,
subtended by liplike bracts. Staminate flower
white-cream, slightly asymmetric in bud, sepals
imbricate to I mm long, petals valvate to 3 mm
long, stamens 6, anthers dorsifixed, latrorse, ver-
satile; pistillode to 3 mm long, columnar, tapered
toward the apex. Pistillate flower white-cream,
symmetrical, to 3 mm long, sepals imbricate, to
I.5 mm long, petals imbricate to 3 mm long,
stigma trifid, protruding at anthesis. Fruit ellip-
soid, to 13 X 7 mm, stigmatic remains prominent,
eccentrically apical; epicarp smooth (drying peb-
bled), red at maturity, mesocarp thin, fibrous,
endocarp thin, crustaceous. Seed ell ipsoid,
attached laterally, to 7 X 4 mm, hilum elongate,
extending the length of the seed, raphe branches
anastomosing, surface with shallow grooves, endo-
sperm shallowly ruminate; embryo basal. Eophyll
pinnate.

Distribution: FIJI. Known from one locality on
Viti Levu, B km north of Navua in forest that has
been selectively logged. This same palm species
was originally reported (in 1976) from a separate
disjunct area near Naimasimasi Village, Province
of Tailevu, some 60 km NE of the extant popu-
lation. A tree from this disjunct population is pres-
ently growing in the garden of Mr R.H. Phillips
(Zona 642). The palms in this area could have

P R I N C I P E S

l. Heterospathe phittipsii.A pinnae, ada,rial view; B. Staminate flower at anthesis; C. Pistillate flowers, at receptivity, uttu"h"dj
rachilla; D. Fruit attached to rachilla; E. Fruit (full and transected) and seed (hilum view) (.Fuller 299). Illustrations by Nicole Jelicich
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been destroyed when the area was clear-felled for
planting Mahogany (Swietenia macrophylla). A
search in 1994 found no trace of the Heterospathe
palms (R.H. Phillips, personal communication).

Specimens Exarnincd: FIJI. Viti Levu, Veivatu-
Ioa District, Namosi Provinceo B km NW of Navua,
Natural Forest Management Pilot Project (NFMPP)
Reserve, c. 150-200 m altitude, 3 Mar 1995, Ful-
ler & Doyle 159 (BH, BRI, SUVA, US); l5 March
1995, Fuller & Doyle l7l, 172 (BRI, CAS,
SUVA);2I Apr 1995, Fuller 177 (SUYA);21Apr
1995, Fuller 179 (CAS, SUVA); cultivated in gar-
den of R.H. (Dick) Phillips, Mara Road, Sama-
bula, Suva, 28 May 1995, Zona 642 (TTG,
SUVA); 10 km inland from Queens Hwy, 29 May
1995, Zona 643 (WG, SUVA).

Etyrnology: Named for Richard (Dick) H. Phil-
Iips, horticulturist and amateur botanist, who has
been active for many decades in collecting and
growing Fiji palms.

Ethrnbotany: Vemacular name: niu niu. The
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palm heart is edible and the immature seeds are
eaten: they are reported to taste like coconut.

Conseraation' Proposed as Threatened: The
population consists of an estimated 400-500 adult
trees in a single population along a 5 km section
of logging road. The area has been selectively
Iogged. The land where Heterospathe phillipsii
occurs is owned by the Nabukebuke Mataqali
(clan) from Nakavu village. The Fiji Department
of Forestry has leased most of the palm habitat as
part of the NFMPP project for 50 years effective
I January f99I (3f5 ha). Selective logging con-
tinues in adjacent rain forest tracts. The palm is
cultivated in a few private gardens in Suva whiie
seeds have been distributed to botanic gardens
and collectors in Hawaii and Australia.

Heterospathe phillipsii occurs as a semi-emer-
gent element in dense evergreen lowland rainfor-
est, on steep well-drained slopes usually above
watercourses at elevations of 80-300 m. Soils are
deeply weathered clays with a low natural fertility

P R I N C I P E S

2. Heterospathe phillipsii, habit, inland from Navua, Viti Levu. 3. Leaf and inflorescence of Heterospathe phillipsii
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(de Vletter 1991). Associated vegetation includes
the palms Balalm Longirostris and, Veitchia aitien'
srs, with dominant trees in Myristicaceae (167o),
Myrtaceae (9Vo), Sapotaceae (B7o), Clusiaceae
(87o), Burseraeeae (6Va), and Thymelaeaceae
(67o). Large Agathi"s uitien'sis (Araucariaceae) and
a f.ew Degeneria uitieruk (Degeneriaceae) are pres-
ent in the surrounding forest.

Within the population, adult palms are evenly
scattered. Regeneration is good with both imma-
ture trees (1-3 m tall) and seedlings being com-
mon. Flowering and fruiting occur throughout the
year in an apparently cyclical non-seasonal man-
ner, with most individuals flowering and fruiting
concurrently. Pollination may be achieved by
small wasps or bees as these have been observed
at the flowers. Dispersal appears to be mainly
gravity driven, although Masked Shining Parrots
(Prosopeia personata) have been observed foraging
on the palms.

Heterospathe phillipsii is distinguished from
other species of Heterospathe by the following
combination of characters: tall solitary trunk, pin-
nae broad and lax, inflorescence branched to four
orders, staminate flower with six stamens, fruit
ellipsoid with prominent, eccentrically apical stig-
matic remains, and the endosperm only shallowly
ruminate. The species appears most closely
related to the fL wood,fordiana Becc. group from
the Solomon Islands, and to H. uniformis Dowe
from Vanuatu. This assemblage of species
includes moderately tall palms with staminate
flowers with six stamens and elongate/ellipsoid
fruit. The New Guinea Heterospathe (ca. 16 spp.)
tend to be rather small arborescent or acaulescent/
clustering palms with moderately branched inflo-
rescences (l-3 orders) and with most species hav-
ing more than six stamens, while those from the
Philippines (ca. 1I spp.) tend to be rather small
clustering palms with six stamens. The occurrence
of Heterospathe in Fiji significantly, but not unex-
pectedly, extends the distribution of the genus.

FULLER ET AL.: NEW HETEROSPATHE FROM FIJI

Other outliers occur in the Moluccas, Micronesia,
and Vanuatu.
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Guihaia in Cultivation: A Case of
Mistaken ldentities

JoHn DReusnrrr
Herbarium, Royal Botanic Garderc, Kew, Richmond, Surrey, W9 sAE, UK

Scorr ZoNe
Fairchil.d Tropical Gardcn, 11935 Old Cutler Road, Miami, Floridn 33156 (A&lress for corresponderce) and
Department of Biologiral Sciernes, Florida Internationnl Uniuersity, Miami, FL 33199

China is the source of so many of the world's
ornamental trees and shrubs that we should not be
surprised to learn that China has also given the
world palms of great horticultural meit. Trachy-

carpw and Rhapis are familiar and widely culti-
vated genera, but one of China's newest gifts is
Guihaia. It is a genus of two species of small fan
palms of the subfamily Coryphoideae whose clos-

l. G. argyata has erect, spineJike fibers at the base of the leaves. 2. C. grossefibrosa has confluent fibers at the base of the
leaves. Note the glaucous petiole bases.
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3. The beautiful Ieaves of Guihakt org)rata are deep green above and silverv white below.4. The leaves of Guihaia grossefbrosa

are divided nearlv to the hastula.

7).
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Table l. Vegetatiae characteristics of m,ature plants of Guihaia in cuhiaation at Fairchild Tropical Garden.

Characteristic C. argyrata(n: 4) C. grossefibrosa(n : 4)

Petioie length
Petiole width

Petiole color

Sheath fibers
Blade diameter
Palman diameter
Segment number
Segment length
Segment width
Abaxial indumentum

72-100 cm
1.2-2.4 cm (base)
0.7-1.2 cm (apex)
Green

Stif{ erect, separate
6B-V9 cm
4.5-12 cm
23-34
33.5-49 cm
2.5-5.2 cm
Dense

25-40
0.6-1.7 cm (base)
0.<[-0.9 cm (apex)
Creen, glaucous or

chalky at base
Soft, clasping, confluent
4944 cm
(l-3.5 cm
16-21
25.543.5 cm
L.2-2.8 cm
Sparse

est relatives are Rhapis and Maxburrelia (Uhl and
Dransfield 1987, Uhl et al. 1995).

Specimens of Guihaia, mistakenly identified as
Rhapi"s and. Trochycarptn, had been collected from
southem China and adjacent Vietnam as early as
1929 (Dransfield et al. 1985). In the mid-l980s
China began to open its doors to botanists, and it
was in l9B4 that one of us (JD) saw Guihaia in the
wild and worked with Professor Lee Shu Kang and
Mr. Wei Fa Nan to describe the genus as distinct
from other Asiatic coryphoid palms (Dransfield et
al. 1985). The two species, Guihaia argyata (Lee
& Wei) Lee, Wei, & J. Dransf. and, G grossef,brosa
(Gagnep.) J. Dransf., Lee & Wei, grow in crevices
of steep karst limestone hills; in this way, they
strongly resemble members of the genus Maxbur-
retia, which itseH is almost unknown in cultivation.
Guihaia is immediately distinguishable from Mon-
bunetia in its leaf, which is divided into segments
whose plication is reduplicate (A in cross section)
rather than induplicate (! in cross section).

Once described, the genus became very much
in demand, and batches of seeds were exported
from China. At the same time, seeds of Rhapis
species were being exported in large quantities
from Chinese provincial agricultural and forestry
agencies. These batches of seeds were imported
by many commercial growers in the USA and Aus-
tralia, but it soon became obvious that the seeds
were neither those ofRhapis excelsa nor any other
Rhapis species (McKamey 1989). As soon as the
seeds germinated, the seedlings were identified as
Guihaia (it was assumed, G. argyrata).

Fairchild Tropical Garden (FTG) acquired
small plants of what were thought to be G argyr-
ata in I9B7 and again in 1989. With the passage
of time, the plants matured and thrived. While vis-
iting FTG, one of us (JD) made an unexpected

discovery: both species of Guihaia are in culti-
vation!

The two species, G. argyrata and G. grossef,-
brosa, occrx in the Guangxi and Guandong Prov-
inces in southern China, although it is not known
whether both species co-occur in mixed popula-
tions. The seeds are similar (but not identical) in
size and shapeo so those of C. grossef.bro.sa could
have easily masqueraded under the name "G.

argyrata." The mistaken identity was felicitous,
because we now have both species growing side
by side and available for eomparison.

One of the most striking features of Guihaia is
the morphology of its leaves, which have redupli-
cate plication. Induplicate plication is the rule in
the Coryphoideae, so the anomalous condition of
Guihaia is all the more peculiar. Close inspection
reveals" however" that the leaves of GuihLia are
fundamentally no different from those of other cor-
yphoid genera. Early in the development of the
leaf, the divisions that define the leaf segments are
superimposed on an undivided, plicate leaf pri-
mordium. In most genera, the divisions occur at
the upper folds, but in Guihaia the divisions fall
along the bottom folds. Thus, each segment
(except those at the margins) has a reduplicate
fold. The marginal segments are either half-seg-
ments or one-and-one-haH segments. Occasion-
ally, one can find a half-segment on one side and
a one-and-one-half segment on the other side.

Elsewhere in the subfamily, variations to the
induplicate theme are found in only a handful of
genera. Rhapidophyllum and Rhapi^s have leaf seg-
ments that are not divided exactly on the upper
fold; in these two genera, many of the divisions
fall between the upper and lower folds, creating
segments that are really one-and-a-quarter seg-
ments or two-and-three-fourths segments. In Licu-
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alaleaf division is also unusual. In all except the
entire-leaved species, the blade splits along the
bottom folds to give segments that usually consist
of several folds but that have reduplicate plication.

FTG's Guihaia palms are still young, and none
of the plants has a stem more than a few centi-
meters tall. Despite their small stature, a few
plants have flowered and borne fruit. The taller
stature of C. grossef,6rosa (stem ca. I m tall vs.
<0.5 m in G. argyata) noted by Dransfield et al'
(f985) is not yet apparent on FTG's plants' Some
individuals of both species are producing shoots
at the base of their trunks, indicating that they are
caespitose (clustering) palms.

One of the most obvious differences is in the
leaf sheath fibers that clothe the stem (Figs. 1-2)'
In G. argyrala the fibers are usually stiff, erect,
and sharp, reminiscent of the fibers of the needle
palm, Rhapidophyllum hystrix. The fibers of the
margin of the leaf sheath are usually free and dis-
tinct. In contrast, G. grossef.brosa has sheaths in
which the marginal fibers are confluent and
appressed to the stem, not free and projecting. A
small number of FTG's plants with the facies of
G. argyrata have the soft, clasping fibers of G'
grossef,brosa,

In young plants, the base of the petiole is green
ft G. argyrato, whereas it has chalky white indu-
mentum in G. grossefibrosa. With these character-
istics, one can identify even young, sterile palms'
As the plants get older and larger, the coloring of
the petiole becomes less pronounced. Plants with
large leaves have thicker petioles than plants with
small leaves. The petiole sometimes bears scales
along the edges ofits underside, but this character
is highly variable.

The leaves of the two species are quite variable
in size (Figs. 3-4). The leaf blades of FTG's plants
growing in light shade are about twice the size of
those in full sun. The smaller, sun-grown plants
also have fewer segments per leaf (16-19), while
those in the shade have as many as 34 segments
per leaf. The segments of G. argyrata are wider
than those of G. grossefi.brosa (Table 1). Sun-grown
plants of both species tend to have strongly folded
segments, while those of shade-grown plants are
nearly flat. In G. grossefi,brostt', the segments are
free almost to the hastula, but in G. argyrata, the
segments are not as deeply divided (Table l).

The underside ofthe blade is conspicuously sil-

very or bronzy in C. argyratlo but less so in G'
grossef.brosa. The color is caused by multicellular
scales on the underside of the leaf. The two spe-
cies differ in scale density, but there does not
appear to be any fundamental difference in scale
type. In C. grossef,bros@, the green surface of the
leif is visible between the scales, but in G. argyr-
ata ir is completely obscured.

Along with the peculiarity of reduplicate pli-
cation, Guihaia exhibits another curious trait: the
central segment of the leaf usually has two folds.
This character can be seen in the plant illustrated
on the cover of Principes, vol. 29(1). Most of the
plants in cultivation at FTG have the double-fold
central leaf segments, although sometimes one or
more leaves are produced in which the central
segment has only a single fold.

The problem of FTG's exceptional plants' like
a G. argyata with soft leaf sheath fibers, calls into
question the origin of the plants and the possibility
of hybridization. These species have not been
thoroughly studied in the wild, so we cannot say
whether the variation we see in FTG's plants is
natural, nor do we know if these plants hybridize,
either in their natural habitats or in gardens. Until
we have genetic proof of hybridization' we can
only surmise that both species of Guihaia are
somewhat variable and that within each species
no two individuals are exactly alike.
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Gardening

From the earliest times, gardeners have been
preoccupied with cultivating exotic plants in alien
climates (Huxley I97B). Henry VIII's gardener
successfully grew fruit such as figs, peaches, and
apricots against the warm, south-facing brick walls
at royal palaces. Not much later, Sir Francis
Carew was growing orange trees outdoors in south-
ern England. Extraordinary measures were needed
to keep these delicate trees alive. In winter,
wooden huts were erected around them and they
were heated with stoves when frosts threatened
(Rose l9B9). Howevero despite these early begin-
nings, the use of hardy palms and other "exotic"

plants in the temperate garden really owes its ori-
gins to eighteenth and nineteenth century Euro-
pean botanical expeditions and to the Victorian
vogue for botany and plant collecting. This article
traces that history to the present-day use of such
plants in the Pacific North W'est.

Palm Pioneers and Plant Collectors

Interest in palms and other tropical plants grew
as European nations extended their influence in
tropical areas of the world. In particular, the
Dutch presence in the Far East led to an increase
in European knowledge of palms. In the latter part
of the l7th century, Rumphius (1627-1702) com-
piled his books on the flora of Amboina in the
Moluccas Islands, describing about 50 species of
palms. Alexander von Humboldt added greatly to
this knowledge through his voyages of scientific
investigation to the Spanish Colonies in South
Americao adding, among others, the genus Jubaea,
which is usually considered to be the hardiest of
the feather palms. Humboldt's travels and publi-
cations stirred up interest over South Americao
which led, in turn, to the expedition in IBIT to
1820 of Carl von Martius (1794-1868), the
ooFather of Palms." One of the results of this expe-
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"Palm Trees Shivering in a Surrey
Shrubbery"-A History of Subtropical

JIn,t Ruvt{ot-ns
Vandwen Botanical Garden Association, 5251 Oak Street, Varcouuer, British Columbia, Canad,a

dition was the Historia Naturalis Palmarurn,
which took him from lB23 to lB53 to complete
and which is described by Prof. Comer as "the

most magnificent treatment of palms that has been
produced" (Corner 1966). The half-hardy palms
Brahea and, Trithrinax were included. The year
lB50 saw the publication of another great palm
book, Palms of British East Ind,ia by William Grif-
fith (1810-1845). Other British palm pioneers of
the 19th century included Alfred Wallace (1823-
1913), Henry Bates (1823-1892), and Richard
Spruce (lBI7-1893). A major contribution was
made to the study of palms by the Italian botanist
Odoardo Beccari (1843-1920) in the latter part of
the l9th century and early 20th century.

In the l8th and l9th centuries, plant collectors
went on many exciting and dangerous voyages
around the world to bring back specimens for
European collectors. One of the most famous was
Sir Joseph Banks (1743-1820) who went with
Captain Cook on his first voyage around the world.
When he became unofficial director of Kew Gar-
dens, he sent out other plant collectors who added
many more of the plants with which we are now
familiar. From Britain, many of the plants were
then sent to other tropical regions. For example,
the Malaysian rubber industry owes its origin to
seedlings sent to the Singapore Botanical Gardens
by Kew Gardens. Kew was also important in
spreading the cultivation of bananas around the
world. A major breakthrough in plant collecting
took place in IB27 when the Wardian case was
invented and plants could be more safely trans-
ported (Allen 1969). Deenaugh Goold-Adams
notes that, "the use of the Wardian case-meant
that the more delicate tropical plants and the won-
ders of China had a chance of surviving the jour-
ney. The use of the Wardian case tumed the
trickle of new introductions into a flood" (Goold-
Adams 1987).
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One of the earliest plant collectors was Robert
Fortune who made successful expeditions into
China and Japan (Coats 1969). Although Dr' Von
Siebold sent seeds of the Windmill palm (Trachy-
carpus forturrci) from Japan to Holland in 1830, it

was Robert Fortune who was responsible for their
successful introduction as a staple of subtropical
gardening. He first saw the palm on the islands of

Chusan off the coast of east China and collected
young plants in 1849 on a trip into the interior.
China had been off-limits to European collectors
until the end of the Opium War in IB42 and in
1849, Europeans were still restricted to 30 miles
from a treaty-port. Fortune wanted to collect green
tea plants, which were far from the coast so, in

order to go undetected, he wore a Chinese costume
and had his head shaved in the Chinese style to
conceal that he was a foreigner. On the joumey by
boat to the tea district, he came across the palm
that was to be named after him. He ananged to
send some young plants via Hong Kong and Cal-
cutta to William Hooker at Kew. He requested
"that he would forward one of them to the garden

of His Royal Highness Prince Albert at Osborne
House, Isle of Wight." It is interesting to note that'
in 1871, William Robinson wrote that a Chusan
palm in Her Majesty's gardens at Osborne "had

stood out for many winters and attained a consid-
erable height" (Robinson 1871). Over a hundred
years later in 1989, Roy Lancaster observed that
trees from Fortune's introductions are still alive
and well outside at Kew, Osborne House, and
elsewhere Lancaster (1989).

The Victorian Passion for Plants

The many exotic plants found by the plant col-
lectors were eagerly welcomed by the European
middle classes, esfecially in Britain' The Victo-
rians had a passion for plants:

Plants-especially fecund, exotic plarxs, found' on heroic ad'aen-

tures in the far comers of the globe-were one of the symboLs

of the Victorian Age. As Britain's ind'utrial bue grew mnre

prosperous and her Empire spread, so the Bitish public became

more obsessed, uith nature in all its uarieties. It was not such a

paradoxical fascination as it might seem at f'rst sight. Partly

it was a reaction agaimt the accelerated drift of the population

rowards the ind.utrial cities, partly ct sheer reuelling in "The

Wond,ers of Creation". Nothing wu more encouraging to an

aggressiuely expansiue and' optimistic people than the ceaseless

parade of new resou.rces and' natural rnamels that its explorers

and entrepreneurs were bringing home from the colonies. It

seemed like a diuine blessing on the nation. 
Mabev '9g9)
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Exotic plants such as palms provided a link' how-
ever weak, to wondrous lands:

Only in purple light of dreams may dwellers in temperate cli-

mates conjure up, perhaps, for themselues pictures of

indescribable magni'fi'cence of the aegetation that springs up

beneath rhe glowing sun of the tropics. The indiaid'ual plants

themelues that languish imprisoneil in our hot-houes can but

faintly suggest ideas of their full and majestic d'eaelopment in

their natiae lands.
S. Moody (IB@,)

The association of palms with religion was part of
their fascination for some Victorians.In 1864, The
Palrn Tree by S. Moody was published. In it, she
notes the many scriptural references to palms,
writing that "it has been the writer's earnest aim
throughout to endeavour' by unfolding the count-
less lovely analogies suggested by her subject, to
interest the reader in The Palm Tree - Servant of
God and friend of man." Sometimes this associa-
tion seems to have gone too far. One l9th century
enthusiast wrote:

This distinguishedform of the palm, superior to all other plants,

the noble bearing, the stem striuing to reach the skies-its nour-

ishing fruits, the materials for clothing an'd' sheher - all these

combined to create the sense of a higher being inherent in it, if

not a godhead, then surely the d'welling of the same.
Minter (1990)

In Europe, many of the newly introduced plants
were housed in greenhouses ranging from the great
Palm House at Kew built between 1844 and lB4B
to more modest suburban home conservatories
built for the expanding middle class created by
the Industrial Revolution (Minter 1990, Warren
1991). The development of those glasshouses was
the result of the repeal of Britain's Glass Tax in
1845 and the growth of new industries producing
cheaper glass. Heat was provided by stoves and
so these conservatories were often called stove
houses or stoves. One author notes that

the Virtoians liked to heat their eonsematories. It was a metter

of ambition and pridc to be able to gron and d'isplay the most

exotic, rare, and tend'er plants and then to be able to t(llte tea

amongst them.
Marston (1992)

The design of many of these conservatories was
very elaborate and the survivors bear witness to
the skills of Victorian craftsmen.

Although the passion for palms never surpassed
the craze for fems, palms had a special fascination
for the Victorians as reflected in the growth of the
Kew collection. Six palm species were grown at
Kew in 7768, ten by 1787, 20 in 1813, 40 in
1830, and 420 ii 1BB2 (Minter 1990). This public
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collection was eclipsed by that of Loddiges' Nurs-
ery in Hackney between lB20 and 1845, which in
the latter year had upwards of 200 types of palms.
The customers for such a nursery required consid-
erable wealth. A writer commented in lB3B, "The

culture of palms-is less a matter of nicety than
expense. They require a powerful moist heat, a
large mass of rich earth in the pot, tub or bed and
ample space for the leaves-it would require to
have the roof elevated by degrees to sixty, eighty
or a hundred feet" (Minter 1990). The develop-
ment of subtropical gardening, which reduced the
need for large conservatories may have been, in
part, due to a desire to enjoy palms and other
exotic plants without this great expense.

The Beginnings of Subtropical
Gardening

The use of palms and other exotics in the tem-
perate garden started in Germany and France.
According to one source, the first attempt to use
Canna as subtropical bedding plants in temperate
latitudes was made in 1846 by M. Ann6e, a former
French consular agent in Chile (Perry 1979).
Reports of the use of Canna and Maranta in out-
door flower beds came from Germany in the 1850s
(Carter 1984, Elliott 1986, Stuan l98B). These
tender plants displayed outside only during the
summer and autumn were supplemented by the
hardier pampas grasses and bamboos. This style
was then developed in the public parks of Paris
and began to. influence British gardeners. One
such gardener was John Gibson who was the
superintendent of Battersea Park in London. He
had been a plant hunter in India and had intro-
duced many new plants to England. By 1864, he
had established at Battersea Park a subtropical
garden containing palms, tree fems, and foliage
plants, such as Solanum and Canna. In her history
of London's parks, Mireille Galinou (1990) records
that Gibson's experiments were soon followed in
other parks and the Dell in Hyde Park came to
rival Battersea for its display of large and orna-
mental leaves. Encouraged by such examples,
there were gardeners bold enough to cary out and
succeed with subtropical gardening as far north as
Scotland (Davies 1991). Nurseries and seed pur-
veyors took the opportunity to supply this new
interest in subtropical gardening. The firm of Barr
and Sugden came to be associated with subtropi-
cal plants (Galinou 1990). One of the earliest writ-
ers to recognize the growing influence of subtrop-
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ical gardening was a leading horticultural writer
of the period, Shirley Hibberd. He had previously
written on the merits of foliage plants in The Fern
Garden (1869) and New and Rare Beautiful-
Leaaed Plants (1870). In 1871, the first addition
of The Amateur's Flower Garden was published.
This contained a chapter on '"The Subtropical Gar-
den" in which Hibberd explained some of the dif-
ficulties involved as well as the attractions of thia
type of gardening. He notes that the subtropical
garden as then understood, was ooan importation
from Paris of limited and indeed almost question-
able value. The nearer we go to the tropics for
material, the nearer do we verge towards the
impossible in the endeavour to adapt them to the
average conditions of a British summer." Howevero
subtropical gardening was not to be condemned
on account of such difficulties. It was new and
mistakes were to be expected. The solution was to
include hardy plants, "when we have made some
progress in the artistic disposition of palms, ferns
and musas in the open ground, we shall not be
slow to discover that many hardy plants may be
associated with them to the advantage of artistic
effect. Thus subtropical gardening always tends to
subarctic gardening."

The Influence of William Robinson

The subtropical garden was popularized in
England by the writings of William Robinson who
is sometimes known as the Father of English gar-
dening (although he was lrish!) (Hadfield 1980,
Alan f9B2). In 1867, at the age of 29, he went
to Paris to cover the Paris Exhibition for The
Tirnes ln Gleanings from French Gard,erc (1868)
and. The Parks, Promenad,es and Gardcns of Paris
(f869) he gave his support to the growing trend.
However, like Hibberd, he was very critical of
using the more tender plants, which failed to make
much growth in the relatively cool English sum-
mer.

In 1871, Robinson's book The Subtropical Gar-
den was published. In the Preface, he states that
the book was written with a view to assist the
newly awakened taste for something more than
mere color in the flower-garden, by enumerating,
describing, indicating the best positions for, and
giving the culture of, all our materials for what is
called "subtropical gardening." This was not a
very happy or descriptive name and was adopted
from its popularity only. Fortunately, a number of
plants not from subtropical climes could be

P R I N C I P E S



19971

employed with great advantage. Subtropical gar-
dening was defined as oothe culture of plants with
large and graceful or remarkable foliage or habit,
and the association of them with the usually low-
growing and brilliant flowering-plants now so com-
mon in our gardens." He claimed to have put
together the most complete selection of such
plants that was possible from plants then in cul-
tivation and that most of the subjects were
described from personal knowledge of them, both
in London and Paris gardens.

Part I of the book consists of an introduction
and some general considerations. He strongly crit-
icizes the love for 'rude colour" which had led to
the adoption of a few varieties of plants for culture
on a vast scale, to the exclusion of interest and
variety, and of beauty or taste. Subtropical gar-
dening had taught the beauty of form. However,
the example set by Gibson at Battersea Park was
not to be completely adopted. "The radical fault
of the 'Subtropical Garden', as hitherto seen, is its
lumpish monotony and the almost total neglect of
graceful combinations. --The subjects are not
used to contrast with or relieve others of less
attractive part and brilliant colour, but are gen-
erally set down in large masses." The key was to
combine foliage plants and flowers: "The fact is,
we do not want purely 'subtropical gardens' or'leaf
gardens' or'colour gardens' but such gardens as,
by happy combinations of the material at our dis-
posal, shall go far to satisfy those in whom true
taste has been awakened - and. indeed. all
classes."

Robinson stressed that subtropical gardening
was by no means limited to tender plants or the
wanner parts of the country. Some plants such as
dracaenas, aloes, and some of the palms could be
used for winter decoration in the conservatory and
planted out in the summer. But people without a
conseryatory or hot house could still enjoy the
beauty afforded by plants of fine form such as
pampas grass, ).uccas, the arundos, acanthus, and
the "hardy palm" (presumably Trachycarpus for-
tunei fEig. l] then described as Chamaerops for-
tunei) that "has preserved its health and greenness
in sheltered positions, where its leaves could not
be torn to shreds by storms, through all our recent
hard winters.o'

Par"t II consisting of about 170 pages forms the
bulk of the book and is an alphabetical listing of
both hardy and tender plants. It describes each
plant and gives advice on how they may be best
arranged and on their culture. Included are nearly
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all of the oosubtropical" plants still grown today,
although the names may have changed in some
cases. Many palms are listed: e.g,, Chamaedorea,
Chamaerops exelsa (C. humilis), Chamaerops for-
tunei (Trachycarpu.s fortunei), Chamaerops pal-
nptto (Sabal palmetto) and Jubaea spectabilis (J.
chilensis).

In 1879, Robinson founded his magazine Gar-
dening lllustrated in which he advertized The SuA-
tropical Garden and continued to write on sub-
tropical gardening. In the January 7, lBB2 issue,
he published an engraving (subsequently repro-
duced in The English Flower Garden) of a Tra-
chycarpus fortunei with a very fine crown of fronds
(Fig. l). The engraving was taken from a photo-
graph taken two or three years before in the
grounds of Lamoran Rectory, Probus, Cornwall. It
was planted in the spring of 1853 (i.e., only a few
years after Robert Fortune introduced the species
from China) and, 19 years later, had attained a
height of 16 feet 6 inches, the stem 6 feet from
the ground, measuring 3 feet 6 inches in circum-
ference. It was a female plant and had several
times flowered and produced well-developed
fruits. In another part of the ground was a male
plant of the same species, about l0 feet high and
equally well furnished.

In lBB3, Robinson's most important book was
published. The Engli"sh Flower Gard'en became a
classic and has continued to influence gardening
to the present day. A chapter entitled ooBeauty of
Form in the Flower Garden" was a summary of
Part I of The Subtropical Garden. Included in the
detailed descriptions of plants were several of the
subtropical plants more fully described in his ear-
lier book.

Robinson had a strong influence on the gardens
of the late-Victorian and Edwardian period.
According to David Otterwill, nowhere were his
ideas put to more dramatic effect than in his native
Ireland (Otterwill l9B9). Subtropical gardening
had already been practiced in that country, for
instance at Fota Gardens. "But in places like the
southern coast of County Kerry off the Kenmore
estuary,'Robinsonian' gardens flourished beyond
his wildest dreams." They included Lord Lans-
downe's at Derreano and the island garden created
by Samuel Heard at Rossdohan with its tree ferns
and bamboos. Both gardens. were begun in the
l870s. From about 1900, the Earl of Dunraven
transformed Garinish Island at Parknasilla into
another subtropical garden. In Yesterday's Ga.rderc
published by the Royal Commission on Historical
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Monuments in England, some of the photographs
illustrate subtropical gardening at the turn of the
century. For example, there is a photograph of a
group of tree fems at Clandon Park in Surrey (For-
svth l9B3).

[Vor-. 4l

Subtropical Gardening Enthusiasts

The fashion for subtropical gardening continued
until the First World War. One enthusiast was
Henry Cooke who wrote A Gloucestershire Wild

P R I N C I P E S

I. The "Hardy Palm," a figure from Robinson, Gard,ening lllustated, January 7, 1882.
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Garden describing his garden (Challis 19BB).
Cooke had been Surgeon General in the Indian
Army and had been influenced by the vegetation
in India. On his retirement in England, he devel-
oped a large garden with a view over the Cotswolds
and the River Severn. He planted Trachycarpus,
yuccas, bamboos, agapanthus, cannas, gingers,
phormiums, datura, ard Mwa ensete as well as
hardier foliage plants such as €Irum lilies, ligular-
ias, hostas, and polygonums.

Another enthusiast who also lived in Glouces-
tershire was Canon Ellacombe who created a gar-
den at Britton Vicarage near Bristol during the
second half of the 19th century and contributed a
series of articles to the Guard,ion newspaper dur-
ing the years 1890-1893 (Ellacombe IB95). These
a:ticles were published in 1895 in a delightful
book called In A Gl.oucestershire Garden. He
devotes a chapter to hardy palms and bamboos,
which he describes as "beautiful objects in any
garden, they are easily obtained, and when once
established are most easy of cultivation; yet it is
a most unusual thing to see a good collection of
them.o' He notes that it was only in recent yeaxs
that either palms or bamboos had a place in
English gardens. The following passage illustrates
the status of palm cultivation in England at that
iime:

I said that there were 1200 dffirent species of palm; but of

this large number only three or four can be at all considered

hardy in England.. The hardiest is without doubt the Chusan
palm, Trachycarpus fortunei, intoduced' a little oaer forty yed'rs

ago by Fortune. It was not at first tried as a hardy plant, but

the experiment wos soon madn (l belieae frst at Osborne), and

it wu found to be perfectly hardy; and' when it has been estab-

lished eight or ten years it uill cornmence f,owering, and will
gererally fnuer eaery year. It is a aery beautifuI and graceful
plant. AII it asks for is protection from wind, and' it should be

planted where it can hme some screen from the preaailing

winds, but it does not mind frost or snow. In mry own gard'en it

grows about ten feet high, and forms splendid' Ieaues. The only

other species that can be cotuid,ered' hard'y is Chamarops humr-

Lis, but it will not compare with C. fonsnei and is not so hardy.

Jubaa spectabilis,from Chili, will grow in Cornwall, and'Pit-

chardia filifera has suraiaed' sone winters in aery faaoured
places. Brahea nitida ls said to be the hardiest palm in the

Riuiera, and, Cocos australis at Genoa, but I haue not heard of

their being grown out of doors in England. and Erythaa atmata

@rahea roezelii), from the Rocky Mountains, may perhaps

proue hard,y. The cultiaation of the hard'y palms i"s perfectly easy.
The Arabs say that they require to haae their feet in cold' water

anil, their head in a furnace, This conbination we cannot giue

them, nor is it necessary; they only require to be planted in good

soil, to be protected, from wind, and not di:turbed, an'd when

once established they giae no further trouble, and they giae a

continual delight to the grower.

REYNOLDS: SUBTROPICAL GARDENINC

The Revisionist Robinson

The Subtropical Gardcn was published when
Robinson was 33 and the first edition of. The
English Flower Gard,en when he was 45. In 7926
when the 14th edition of the latter book was pub-
lished, Robinson was 88 years old, an invalid con-
fined to a wheelchair and considerably more con-
servative in his views on subtropical gardening
and the use of palms. In the Preface to that etfi-
tion, he wrote:

The first eililiow of this book were burdcned' with m'urh about
the ways of fnwer-gardcning cunent at the time-Experience
has taught me to throw oaerboard all tender plants and d'eaote
the book to hardy things only, that may be planted in the open
air on eaery fine day in the fall or wirrter. --Tropical weed's that
giae a little showy colour for a few months and' plants that do

not fl,ower in cold, d,istricts if at all; --palms neaer at home in

look in our cline. This is not a theory but a record' of uhat took
place in my gard,en for mny ye&rs p6t.

A chapter on "Beauty of Form In the Flower Gar-
den" still appeared but stressed the use of hardy
plants only. He claimed that "the sub-tropical as
a system offlower gardening has failed throughout
our country generally, and can only be carried out
well in the south of England and,the waflner coun-
tries of Europe." Although the illustration of the
Trachycarpus fortunei from Lamoran Rectory still
appeared as did a descriptive entry on that palm,
Robinson discouraged the growing of palms:

In our flower gardere Palms can only be seen in a small state;

nor can they in pots and tubs giae one anry id'ea of the trre

beauty of the Palm on the banl's of the Nile or the Ga'nges. But,
worse than this, the system leads to the ncglect of the mnny
shrubs and, trees of the northem world. which are quite as beau-
tifuI u any Palm.

Robinson's dramatic change of mind on the merits
of subtropical gardening may have owed as much
to his personality as to his experience. One writer
states that o'in character. Robinson was as contra-
dictory in behaviour as in his gardening" (Had-
field 1980). Another writer describes him as can-
tankerous, chauvinistic, and belligerent and notes
that he oocould sometimes run with the hare and
hunt with the hounds" (Otterwill 1989). One biog-
rapher wrote:

As Robireon grew older he is reported' to haae becone full of
inconsistetrcies. When he rodn round' his estate the workmen
neaer knen uhether they would get a rise or be dism'issed. He
had been a heaay smolrcr and enjoyed good wine an'd su.d'd'enly
one night took all the dink ont inn the gard,en and threw the
bottles down a well - and burnt his pipes, h is also said' that
afier thi,s he rather unkind,ly serued' wine for his uisitors and

ffired them cigarettes, euen proaided' thetn with ashtrays, but
that if anyone should be foolish enough to accept this part of
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2. "Croup of house plants out for the summer, Hanow Lodge, Dorking" from The English Flower Carden (4th edition, Robinson
rB93).

his hospitaLity they would, receiue a notice on their breahfast
tray the next morning giaing them the time of the next come-
nient train to London

Massingham (1982).

In any event, his change of mind was in tune with
the times. The end of the Victorian and Edwardian
periods saw the decline of subtropical gardening,
much to the pleasure of another biographer:

And so uanished the preposterou Musa ensete, the Abyssinian
Banana, and other hotors. The plants that remainetl nere
ind,eed the English flower garden.

A[an (1982)

Other writers have noted the supposed incongruity
of subtropical gardening with the English Flower
Garden. Anthony Huxley comments that, "it is a
little odd that in Robinson's famous book, The
English Flower Garden, there should be a place
for an engraving of subtropical bedding, a very
unnatural form of display enjoyed in earlier, less
cost conscious decades" (Huxley l97B). In their
book on the English garden, Laurence Flemirrg
and Alan Gore refer critically to his ideas on
design: "But oddest of all is in The English Flower

Garden, where there is an engraving from a pho-
tograph of o'A group of house plants planted out
for summer" at Harrow Lodge, Dorking [Fig. 2]. It
represents a banana tree, a Cordyline australis and,
three palm trees shivering in a Surrey shrubbery."
(Fleming and Gore 1979)

The Decline of Subtropical Gardening

Conservatories and subtropical gardening fell
out of favor after the First World War. The high
cost of heating and labor led to the disappearance
of many of the private greenhouses and conser-
vatories. Deenagh Goold-Adams notes, ooDuring

the first quarter of the twentieth century the con-
servatory was in a constant state of decline.
Thousands were pulled down as the reduced gar-
dening staffs struggled to maintain the large and
elaborate gardens of a bygone age" (Goold-Adams
l9B7). Peter Marston, the designer of many mod-
ern conservatories in England, notes ooBy lhe
Twenties, the conservatory had almost disap-
peared; few new ones were built and existing ones
frequently fell into disrepair and were pulled
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J down. --For the next fifty years little interest was- 
taken in them. Indeed, when I started the company
that is now Marston & Langinger in the early
1970s, the idea of the conservatory had so far
retreated from public consciousness that I kept
having to explain that we did not build music
schools!" (Marston 1992).

In 1970, Christopher Lloyd echoed the aged
Robinson's revisionist view on the use of palms in
England. In his book, The Well-Tempered Garden,
he refers to windmill palms as "the dowdily pre-
tentious hardy palms one sees in holiday resorts.
--when young and no more than 4 or 5 ft high,
they can look pleasing and I should not be against
recommending them provided you were strong
minded enough to chuck them out as soon as they
were past their first youth. Most often you see them
as gaunt trees with hideous, thick furry trunks sur-
mounted by bundles of old, unshed leaves and
finally a tuft of live ones that is quite out of scale
with the obesity that has gone before" (Lloyd
t97O).

Many of the subtropical gardens so carefully
planted in the lgth century were neglected or
became the victims of vandalism. The garden of
Henry Cooke became overgrown. When visited a
few years ago by Myles Challis, little remained
except some bamboo, two windmill palms, which
towered almost into the tree tops, some rhododen-
drons, and a few other things that had stood the
test of time (Challis 19BB). Very little now remains
ofthe garden at Britton Vicarage created by Canon
Ellacombe. In an article in the December 1989
issue of The Palm Quarterly, Colin Macleod
describes the fate of the garden of an old estate
called "Glenoran" near Glasgow. The garden had
been left to run wild. Macleod found four windmill
palms. Three palms between 15 and 20 feet in
trunk had been burnt by vandals and only charred
trunks remained. The fourth was about 20 feet and
he was successful in moving it to his new home
sixty miles away. It is thought to originate from a
Himalayan plant and seed collecting expedition,
the acquisitions of which contributed to the plant-
ing of the garden in 1865.

The Tradition Continued

Of course, not all the Victorian subtropical gar-
dens were allowed to fall into neglect. ln 1932,
Eleanour Sinclair Rohde noted that subtropical
gardening was oonow to be seen in perfection in
various parts of Cornwall, Dorset and Hampshire"

REYNOLDS: SUBTROPICAL GARDENINC

(Rohde 1932). Various subtropical gardens can
still be seen at Crarae Glen Gardens, Logan
Botanical Gardens, and Inverewe in Scotland. The
last was begun in 1862 by Osgood MacKenzie.
The southwest of England has several subtropical
gardens and Tresco Abbey Garden in Cornwall,
which dates from 1832 can boast a wide variety
of palms such as Phoenix canariensis, P. reclinata,
Rhopalostylis sapida, Jubaea chilensis, and Liuip-
tona awtralis. In her book, The Mikler Garden,
Jane Taylor notes that in a garden in Torquay, on
the south Devon coast of England, the Chilean
pa\m, Jubaea chiLensis, has formed a splendid tall
tree (Taylor 1990). Three specimens were planted
in about 1900 and one was measured at 23 f.eet
in 1972. In a public park in Torquay grows a good
specimen of Phoenix canariensis, which also
thrives in some Cornish gardens. A specimen of
Phoenix reclinata once grew to 30 feet at Penzance
on the Atlantic tip of Cornwall. Even the date
palm (Phoenix d,actylifera) has been found growing
on a rubbish tip in Cornwall, young plants pre-
sumably germinated from the discarded seeds of
a box of imported dates. One of the features of the
garden at Borde Hill, Sussex, began in 1893, was
the Round Dell, a steep-sided hollow in which
windmill palms were planted. Richard Bisgrove
notes that they found such a congenial home that
they still survive among self-sown seedings ofvar-
ious ages (Bisgrove 1990). In the May 1992 issue
of the joumal of the Pacific North West Chapter
of the Palm Society, the Hardry Palm Intema-
tional, Iish palm enthusiast Philip McErlean
describes some of the exotic plants to be found at
Mount Stewart Gardens in County Down, Northern
Ireland.

Apart from such gardens, books and individuals
have also kept up the tradition of subtropical gar-
dening. The 1951 Dictionary of Horticuhure prtb-
lished by The Royal Horticultural Society contains
a fairly detailed entry under "Sub-Tropical Gar-
den," which is defined as "a flower garden or
pleasure ground devoted during the summer to
plants with stately foliage, arranged with a view to
represent tropical vegetation" (Royal Horticultural
Society f951). It suggests several plants that might
be used to create such a garden, including a num-
ber of palms o Ricinus, Nicotiana, Sola,nurn, some
forms of Zea mays, bananas, tree ferns, cycads,
bambooso fatsias, ficus, hostas, phormium, pampas
grass, and Arundn donax. It may be noted, in pass-
ing, that this entry was largely based on George
Nicholson's lllustrated Dictionary of Gardening



gublished between 1BB4 and 1BBT and that the
1992 edition of the R.H.S. Dictionary has no entry
at all on subtropical gardening. Despite his criti-
cism of tropical bedding noted above, Christopher
Lloyd's 1973 book Foliage Plants rccommended
the use of several of these plants because of their
aptitude for "making summer seem summery'o
(Lloyd 1973). In 1988, The Exotic Card,en by
Myles Challis was published. I reviewed this book
in the August 1994 issue of. the Hardy Palm lr*er-
nationaL Suffice it to say that, in my view, it rep-
resents the bible of modern subtropical or exotic
gardening. The summary on the dust jacket
describes it as "the first book this century to cover
what was known in Victorian times as 'sub-tropi-

cal' gardening." Myles Challis noted that "so far
as I am aware I am the only person in this country
(England) indulging in it seriously.'o However,
there were others who were maintaining or reviv-
ing the tradition of subtropical gardening. For
example, in her book Architectural Foliage (1991),
Jill Billington noted that oothere is great fun to be
had in combining exotic-looking foliage plants
together under a temperate sky and they can be
extremely stylish." She describes many of the
plants familiar to William Robinson or Henry
Cooke. This is also evidenced by the many con-
tributions made to The Palm Quarterly, which was
published between September 1983 and June
1990. In addition to growing hardy palms, many
contributors were growing other border-line exotic
plants such as the Japanese fiber banana (Musa
basjoos), Cycas reaoluta, and Cordyline australis.

Tamar Myers

In any history of the growth of palms and other
exotic plants in temperate areas, a very special
mention must be made of The Palm Quarterly and
Tamar Myers who was its editor for most of its
seven-year life. (Peter Purdom was editor for a
time.) In the November 1994 issue of the Hardy
Palm Intemational, she describes herself as "the

irascible but lovable woman who grew palm trees
in brutal climates while longing for the balmy
shores of some tropical island." She contributed
many of the articles herself and demonstrated a
wide knowledge of palm cultivation in cold cli-
mates as well as a very strong and humorous per-
sonality and a good writing style which makes it
a pleasure to read the Quarterly. To give an exam-
ple, she describes her increasingly conservative
approach to palm protection as follows: "Not for
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me, any longer, are the perpetually pitiful, partly
putrefying, pulp of perennially punished palms."
In addition to numerous accounts of growing
palms in climates as severe as Ohio and Quebec
and tips on palm protection and cultivation, The
Palrn Quarterly contained articles on such diverse
topics as making palm jelly; the experiences of a
biology professor who specialized in palm trees
but was mistaken for a fortunetelling palmist; b
haunted palm tree; trips to unlikely palm growing
areas; and a palm cross-word puzzle. Contributors
wrote from many parts of the United States, Can-
ada, and Europe. One of them was Martin Gibbons
who went on to establish The Palm Centre in Lon-
don, specializing in palms for indoor and outdoor
use. As detailed in the November 1994 issue, the
Hardy PaIm International took on a broader role
in 1990 when The Palm Quarterly stopped pub-
lishing. Under editor Nick Parker it has proven to
be a worthy successor.

The Pacific North West

The history of palm growing in the Pacific North
West was summarized by Nick Parker in the April
1994 issue of Principes (Parker 1994). He notes
that a windmill palm was planted in Bremerton,
Washington in 1939 and is now more than 30 feet
high, probably the tallest palm north of Califomia.
Palms were planted in Beacon Hill Park in Vic-
toria in the 1950s but have been replaced with
new trees. Trees planted in Stanley Park, Mani-
toba Street in Vancouver and Rumble Street in
Burnaby between 1966 and 1968 may still be
seen. Interest in palm cultivation in Vancouver
has increased due to the efforts of dedicated indi-
viduals such as Gerard Pury, Richard Woo, Rudi
Pinkowski, and Nick himself. The extent of this
increase can be seen in two articles by Richard
Woo. In an article in the December l9B4 issue of
The Palrn Quarterly, he notes his recent interest
in growing palms ouldoors on a year-round basis
and the limited choice of palms in Vancouver. In
his article in the November 1994 issue of the
Hardy Palm International, he says that "it's won-
derful to see how palms and other exotic plants
are taking hold in the Pacific Northwest. --Fifteen
years ago you couldn't buy a 10 gallon size Tra-
chycarpus fortunei in Vancouver. And now they
are coming in from California by the truckload,
huge palms in wooden crates." In the same issue,
Michael Ferguson notes that a local store had
recently imported Jubaea chileruis, Butia capitata,
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aqrd Phoenix species with trunk diameters of more

-than a foot. Their more recent imports have added

Brahea armata and. Sabal minor.

Conclusion

I hope that the above account will demonstrate
that subtropical gardening is not a short-lived fad
but a style of gardening that goes back about 130
years. It may have fallen generally out of favor in
Europe since the First World War but it appears
to have commenced a revival in the Pacific North
West. As alwayso time will tell. One Seattle writer,
Arthur Lee Jacobson, is optimistic that the future
will see a greater variety of palms in the area:

htcal palm enthuiasts (especially members of the Palm Society)

haue and are planting other kinds of palms in Seattle. But it is

too early to write an authoritatire account of the kinds expected

to be most srccessful here. Certainly some kinds mtrch more

handsome than the common Windmill Palm wilL feature in our

future landscapes".
Jacobson (1990)

This optimism is shared by members of the local
chapter of the Intemational Palm Society.
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Coccothrinax barbadensis in Antigua
Cqnlo MoRrcr
Departamento d,e Biologia Vegetal (Bottinica), Uniuersidad de ln, Inguna, 38071

Tenerife, Canary IsLands, Spain

The island of Antigua, some 360 km east of
Puerto Rico, is located almost at the northern
extreme of the chain of the Lesser Antilles and
represents a very nice sample of the island chain.
A good part of the island population belongs to
the Rastafari religion and is proud of their reddish
dreadlocks. English is spoken with a tasty Carib-
bean accent and the whole island shines in a trop-
ical atmosphere.

The landscapes of Antigua appear quite dry,
except for some secondary rain forest present in
the south. A part of the island has always been
xeric, as shown by the presence of some native
cacti such as Melocactus intortus and Cephalocer-
eus royenii, but the land now occupied by a savan-
nah-like vegetation, mostly composed of. Cymbo-
pogon citratus (a lemon-scented grass), was
originally covered by some more developed vege-
tation. at least a "Bursera simaruba seasonal for-
est" or a dry scrub.

Antigua falls within the natural distribution of
Coccothrinax barbadensis, a well-known palm that
originally occurred in all the Lesser Antilles,
including some larger islands such as Puerto Rico
at the northem limit of its range and Trinidad,
Tobago, and Margarita at the southem end. R.W.
Read in his work published in 1979 lamented that
this palm had been exterminated in the wild in
many of the lesser Antilles.

A quick tour of Antigua would make one think
that the native palm is totally extinct on the island;
however, some very old and tall isolated speci-
mens survive here and there, totally unable to
reproduce themselves. The seedlings cannot
become established because of the absence of
shelter from surrounding vegetation.

The environmental deterioration on the island
has been mostly due to overexploitation ofland by
cattle grazing. Cows and horses were introduced
by the earliest European colonists who also burned
most of the forest to provide pasture for the cattle,
which became, in the following centuries, the

main richness of the island, together with sugar-
cane. Nowadays many cows are still happily wan-
dering in the Antiguan fields and roads.

Surprisingly and thankfully a very healthy stand
of C. barbad,erxis survives in an unusual location:
the old cemetery of the island and the adjoining
garden of the small cathedral. These two plots
were the only sacred territories and therefore are
prohibited to cows. They are half abandoned and
plants grow with little interference by men. In the
graveyard the palms are at their best: some Coc-
cothrinax are literally and macabrely coming up
from the tombs. This may provide opportunities for
palmistic transcendental interpretations.

The palms regularly set seed and succeed in
reproducing themselves. Seedlings grow easiiy
inside the sacred areas and even outside, but those
that grow outside the fence never reach maturity
because the occasional passing animal enjoys its
green parts as a meal.

In this case a small fence would be enough to
protect part of the unused land around the 'opro-

hibited sacred plots" and to double in a few years
the size of the population of Coccothrinax and of
other plant species that share its fate.

Free introduced herbivores are the worst "liv-

ing" menace to ecosystems after man, especially
in small islands, where the land is limited and
great predators are usually absent.

In another Caribbean island, Nevis, I have seen
an enchanting hill coated with a perfectly mown
lawn and spotted with tall and beautiful coconut
trees. The authors of this marvel were a group of
goats that "ate" all the rain forest and its regrowth.
This charming disaster was luckily limited to a
small area and Nevis has one of the most beautiful
forests of the Lesser Antilles.

I cannot end this report from Antigua without
mentioning that in an area called All Saints, in
the center of the island, there is a breathtaking
population of many thousands of escaped Phoenix
reclinata, whose origin is totally unknown. Paul
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I. Coccothrinax barbadircis outside the Cathedral
in Antigua. 2. Coccothrinax barbad'ercis suniving
in a cemetery, Antigua. 3. Coccothrinax barbaden-
sit, juvenile plant.
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Richnow and I thought they were P. theophrasti,
but Flora of the Lesser Antilles reports: ooPhoenix

spinosa Schum. ( : P. reclinata Jacq.) was
reported in Antigua by Grisebach (Fl.Br. W. Ind.
Isl. 513 1864)." The seeds are not very fleshy but
local people eat them occasionally.

Other palms noted were Acrocotnia aculeata
and (imported?) Sabal causiarum. Some imported
Attalea sp. were thriving in the Cymbopogon
savannah and many other beautiful and some-
times rare exotic palms were growing in the gar-
dens designed by Paul, whose job is as a land-
scape architect,
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Palm & Gycad Society of Southwest
Florida

1996 ended with the October 26 meeting held
at Sam and Hattie Lou Smith's place on the
Orange River in Buckingham. The Smiths drew a
large turn-out of palm and cycad enthusiasts who
came to tour several acres of palms, cycads, bro-
meliads, and orchids planted under a canopy of
huge oaks.

The first meeting of. 1997 was held February 22
at the home of Dick Fankhausers in McGregor
Woods. After Dr. Frank Martin gave a talk on Edi-
ble Palms, the group toured Dick's garden as well
as his neighbor Ray's collection.

During the business meeting, the following top-
ics wbre discussed.

Newsletter-the chapter is looking for
someone to write or help out with the newslet-
ter. Since there were no volunteers at this meet-
ing, Sally Betts will continue as editor for the
time being.

A community project-Palm and Cycad gar-
den showplace.

Compiling a list of rare palm and cycad spec-
imens in the area;

Development of the chapter logo.
Raffle plants-attendees are encouraged to

bring items for the raffle. A suggestion was
made that the chapter purchase a couple of
quality plants from the proceeds of the pre-

vious raffle. We would like to have a plant
raffle at each meeting to cover chapter
expenses. Attendees are encouraged to bring
raffle plants (which do not necessarily have to
be a palm or cycad), horticultural items,
books, etc.

The April 26 meetingwill be held at the home
of Dr. Bob Read. Dr. Read will be speaking on
Tropical Rainforest Palms of Costa Rica. He will
also give us a tour of his own personal rainforest.

New members and guests are welcome to attend
meetings. There is a $10 initial membership fee
to help defer the costs of the newsletter. Meetings
are held on the fourth Saturday of even numbered
months; there will be no meetings during the
months of November and December, due to the
holidays.

Gsru Pnerl
Email: JACK-AVALON@worldnet.att.net

News from The Palm Society of South
Texas

The Palm Society of South Texas (PSST) IPS
chapter held a field trip to northem Mexico in
early December, spending four days looking at
palms. Very large stands of Brahea dulcis and B.
decumbens were visited, as well as otherpalm ven-
ues.

The members in the Texas Coast Bend area met
with the Corpus Christi Botanical Gardens on Feb-

CHAPTER NEWS AND EVENTS
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ruary I to discuss possible plans for ao'palm atea"
in the gardens and PSST participation.

The PSST chapter met in the lower Rio Grande
Valley on March 15-16. The meeting began with
a luncheon at the Palm Court Restaurant in
Brownsville, hosted by owner and PSST member

Joe Baldwin. After lunch, members and guests vis-
ited the Sabal Palm Grove Wildlife Sanctuary
located in the southmost area along the Rio
Grande. The Sanctuary is run by the Audubon
Society and contains the largest stand of Sa6ol
mexicana anywhere! It is also filled with an
incredible number of bird species and other wild-
life. After the visit to the sabal grove, members
visited Joe's garden and numerous Brownsvilie
nurseries. Many dined that evening at Arturo's
restaurant in Nuevo Progresso, Mexico' Sunday
moming featured a tour of the extraordinary gil-
dens of Dial Dunkin in Harlingen.

In April the PSST will hold their second palm
sale at the Corpus Christi Botanical Gardens. A
chapter meeting is also planned in April at the
home of Jeff Hensley in Corpus Christi. The June
meeting will be held at the home of Thad and
Alice Magyar's home and gardens in Santa Rosa-
for a tour of the Magyar Gardens.

Jm Cen (from PSST mailings)

News from the Mackay Branch, PACSOA

Several members of the Mackay Group attended
the Palm & Cycad Symposium in Townsville,
which began on October f 1. All enjoyed the meet-
ing very much.

The Sunshine Coast Group of PACSOA held
their last regular meeting of 1996 on November
24 at the Farleigh MilI Palm Gardens. The group
tlien held their year-end "break up" on December
8 at the Woodturners. Members and guests toured
the plantings at the Farleigh gardens, which have
shown great progress due to the work of branch
members over the years.

A Botanical Jewel in South Africa

The well-known Durban Botanical Gardens was,
until recent times, the leading public palm garden
in South Africa originating from humble begin-
nings in the mid-1800s. The palm collection ini-
tiated by Mark J. McKen commenced with the
planting of a group of Hlphaene coriacea behind
the tea kiosk, which dates from the 1870s.

There is. however. a new iewel that in years to
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come will outshine the old. We are talking about
the South African Palm Society Palmetum at Hec-
torspruit.

The main difference between the two gardens
besides their age is that the new garden has opted
to plant the rarer palm specimens first to allow
plants to develop to a stage where largero com-
moner plants can be introduced into the garden.
Although the collection at the Palmetum is yoqgrg
in comparison to other botanical institutions, it
already boasts an impressive selection of choice
botanical curiosities. The newly described Satran-
ala dncussilaae is represented; the endangered
Attalea crassispatha was obtained from Fairchild;
and all five species of Trithrinax were obtained
from a recent South American expedition to collect
them. Genera newly added to the collection
include: Desmoncus, Inpidocaryam, and Medemia,
among others; species newly added include Mau-
ritia carana, Syragrus smithii, S. cocoid,es, and
Syragrus sp. from Acailandia. These are all doing
well in the nursery and awaiting delivery to the
garden.

The return of Bemhard Fisher from South
America has given development of the garden new
impetus and adding the activities of Peter Wun-
derlin, Mark Bradshaw, and others, promises to
make 1997 a productive year. The sterling work
done by Maureen Svacha, curator of the garden,
is to be commended. DISA estates is once again
thanked for the generous donation of the large
tract of land on which the Palmetum is located.

We hope that in later yeEus our botanical garden
will be yet another drawcard for the palm-oriented
visitor to South Africa-a time that we anxiously
await.

Donations of seeds can be sent to: Maureen
Svacha, % DISA Estates, Private Bag 501, Hec-
torspruit 1330, Republic of South Africa. These
will be gratefully accepted.

AIRIIN VAN RENSEN

Central Florida Palm and Cycad Society
(CFPACS) Update

Changes continue to abound for the Central
Florida Chapter. As agreed almost unanimously by
its membership, the chapter is now called "The

Central Florida Palm and Cycad Society." As part
of the chapter's revitalization, several committees
were formed to explore new sources of funding,
ways to increase our membership, and methods for
getting current members more involved in their



chapter. One of these committees also drew up a
new set of bylaws for the chapter, which was pre-
sented to the membership. After an open discus-
sion of these proposed bylaws at the last general
meeting, the new Board of Directors met, imple-
mented the suggested changes, and approved a
final set of bylaws. These were then distributed to
the membership. Another committee was orga-
nized to improve the quality of the chapter's bul-
letin and examine the opportunities available for
IPS chapters on the WEB. We have taken advan-
tage of the WWW space provided by the IPS and
now have a CFPACS home page at
"CFPACS.palms.org" or it can be reached via the
link through the IPS home page. After seeing the
success of the IPSC (PALMS-ALL) List server on
the Intemet, provided as an email exchange pro-
gram by the IPS, we have now set up our own list
to deal with problems and general conversation
that is of interest to our chapter. Ifyou would like
to join, the list is CFPACS@palms.org. This revi-
talization is well underway and the membership is
looking forward to a more active Central Florida
Palm and Cycad Society.

ErrzesrrH SrnyJnwsrr

News from the Palm Beach Chapter

The Palm Beach Chapter has held elections and
new officers are: Dale Holton-President, Pat
Encinosa-lst Vice President, Richard Rad-
cliff-2nd Vice President, Ed Napoli-3rd Vice
President, Don Bittel-Treasurer, and Ruth Sal-
lenbach-Secretary. Congratulations to all.

Our Christmas party was a great success. Santa
made an appearance and gave away a great many
goodies to all the good palm enthusiasts. Everyone
left with at least two or three new additions for
their garden. At the time of this writing we are
still keeping our fingers crossed that it will be a
mild winter. Our temperatures have been very warn,
which is almost too good to be true; knock on wood
(palm wood). Our spring sale will be held at Mori-
kami Park in Delray Beach on April B and 9.

Peul Cnerr

Palm & Cycad Society of Southwest
Florida News

The Palm and Cycad Society of Southwest Flor-
ida met on September 24, and Alan Anderson
hosted a tour of the Waterfront Condominiums'
gardens in Naples. Through his knowledge of
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palms, Alan has created a delightful landscape
garden for members of his condominium to enjoy.

On October 26, the Chapter toured the beautiful
garden of Sam and Hattie Smith on the Orange
River in Fort Myers. The Smiths have extensive
collections of palms and bromeliads on 15 well-
shaded acres.

Rocrn AND SALLY Berrs *

News from Broward County, Florida

The Broward County Palm & Cycad Society
(BCP&CS) had a full Fall agenda. A workday was
scheduled on November 9 at Flamingo Gardens.
Members worked in the nursery potting up and
fertilizing one-third of the total inventory! The fol-
lowing week (on November 16), the chapter held
their Annual November Picnic at the Garden. The
weather was blustery and the food was fantastic,
thanks to VP Dean Lashbrook's great gastronomic
selection. About 100 members attended and over
200 young palms were given away, including
Euterpe edulis, Zombia antillarum, and, Acantho-
phoenix crinita.

In early November, BCP&CS was presented an
ward of appreciation by the Cooper City Commission
for landscaping and helping to beautify the city.

On January 23, Paul Craft, a well-known palm
grower, gave a beautiful travelogue on his palm
sight-seeing trip to Cuba.

CHe.nrsNr Gnelr

Louisiana Chapter Subscription
Information Update

The Louisiana Chapter of the IPS would like to
update the information relating to their chapter
publication, Et Ceteras, as it appears in the IPS
1996 Mernbership Roster (Supplement Io Prinripes,
Vol. 40, No. 4, October 1996) to read as follows:

ET CETEMS, the Louisiana Chapter newslet-
ter, is 10-16 pages (5.5 inch by 8.5 inch size),
published four times per yeax and devoted to
both artieles of interest and the happenings of
the local chapter. Subscription and membership
fees are payable to JACK A. CHISHOLM, the
Chapter Treasurer, and should be mailed to
Jack A. Chisholm, 57lB Prince Lane, New
Orleans, LA 71026 USA. Subscription fees are
as follows:

P R I N C I P E S
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Outside U.S.A., payable in US$, $10 per
year, postage included.

Within U.S.A., $8.00 per calendar year, post-
age included.

Please correct your records accordingly.

Wtreun LoGenlnun

Pacific Northwest ChaPter News

The Pacific Northwest Palm & Exotic Plant
Society is working on a three-year plan and project
to turn the highly populated and visited English
Bay beach front into Canada's only outdoor exotic
botanical garden. The PNWP&EPS is approaching
the city Park Board for their approval.

Meetings for 1997 began with the Northwest
Flower and Garden Show at the Washington State
Convention Center in Seattle on February 5-9, fol-
lowed by the Society's Annual Spring Plant Sale
on March 23 at the Van Dusen Gardens in Van-
couver? and a general meeting held the following
day. There will also be a general meeting at Van
Dusen Gardens on May 26. Visitors are welcome'

Mrcuenr FnRcusot'l

News from the Hawaii lsland Chapter

The Hawaii Island Palm Society offers this
report on our latest planning effort at the Panaewa
Rain Forest Zoo, December 7 ,1996' Over 35 indi-
viduals contributed approximately 150 hours of
volunteer labor, from planning to planting, to this
latest installment in our efforts to make the zoo
the site of an important palm collection. The focus
this time was on larger palms, in two mass plant-
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ings. Twenty-six Wodyetia bifurcata (l5-gallon
size) were planted along the entrance to the zoo,
and 13 Cyrtostachys renda (I5- to 2S-gallon) were
planted along the main walkway, just inside the
zoo entrance. Even with the holes dug by a back-
hoe, it was a huge job assembling the plants, mus-
cling them into place, backfilling, and tidying up'
The work was done in near-Arctic conditions (at
least that's how it felt to us), as a cold front wilh
temperatures near 70o, and wind and hard rain
crossed the island during the work' Members also
weeded and fertilized existing plantings. After-
waxds, we enjoyed lunch and cold drinks together'
and then headed home to change into dry, clean,
warm clothes. Members of the Intemational Palm
Society who visit Hilo should make an effort to visit
the collection. Maps and brochures identifying the
palms are available at no charge from the zoo.

HIPS will soon supply photographs of us doing
this work, which will be placed on the Hawaii
Island Palm Society homepage of the IPS internet
web site. Our homepage can be found in the "affil-

iates" page of the IPS at:

http ://www.palms. orglpagesAocchpO I.htm,

form whence you can take the link to our chapter
page. A sample of a recent newsletter is also
on-line there.

Our zoo-planting project is funded through the
Kaulunani Hawai'i The Beautiful Urban Forestry
Grant Program and the U.S. Forest Service' The
amount of the new grant is $4,905, and we match
this with in-kind donations of labor, plants, and
fertilizer.

KrN BeNrs

Left
Clinostigma satnoelse H. Wendl.

Known as "niu vao" ("wild-" or "forest coconut"), this large elegant palm is native to the islands of Western Samoa. The genus

Clinostigrna is widespread throughout the westem Pacific, but there is some disagreement among botanists as to the number of

sp"cies"of Clinostignn presert iri Western Samoa. There may be as many as three species, or just one species that is variable in

f-it .ir". Further studies of Clinostigna in its native habit, across eievations and geographic ranges, are m,uch desired. This

species is used occasionally for const-ruction (thatch and timber). It is abundant on the isiands of'Upolu and Savai'i and occurs

within protected areas. The species does not appear to be at risk.-Scott Zona

Rieht
Piinanga rupeslrls J. Dransf.

This beautiful little palm is known only from Bako National Park, a wonderful area of lowland Dipterocarp forest, heath forest' and

open heath land, situated on the north coast of Bomeo, near Kuching in Sarawak, lVlalaysia. Much of the Park consists of a gently

urdrluting plateau on smdstone, but the piateau ends abruptly in sheer sandstone cliffs near the beach. At the foot of the cliffs there

i, ofter alrmble of massive sandstone blicks. Pimnga rufe*ris gtows in deep shade, rooted in crevices in the vertical faces ofthese

massive sandstone blocks and the cliffs behind, and its ,tems hu.g down over the rock faces. Like the rheophytic P. riuularis with

which it shares a number of floral features, P. rupestris produces abundant suckers at the base of the stem, the suckers originating

from the intemodes, rather than from the rod"", th. mori usual position of branches in Pinanga. Pinanga rupestis is rarely seen in

fruit, and it is difficult to imagine how seeds of the palm are dispersed to suitable new habitats.-John Dransfield
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News from the Sunshine Coast Branch,
P.A.C.S.O.A.

The Sunshine Coast Group of PACSOA held
their last regular meeting of 1996 on December 2
at the Nambour Band Hall.

The group held their year-end Christmas party
on December 7 aI Mike and Sharon's nursery
"Palm Fascinations." There was good social com-
pany among other palm and cycad enthusiasts,
and various prizes of rare and unusual palms and
cycads were given away. The main raffle plant was
Lepidorrachis ntooreana (Little Mountain Palm),
with second prize being a Dypsis bejofo donated
by Leo and Jean Gamble. A number of other
plants and seeds were on sale.

News from Western Australia

The Palm & Cycad Society of Western Australia
(PACSOWA) met at the Leederville Town Hall,
Cambridge Street, Leederville on November lB,
1996. The meeting featured a slide show of large
Z amia and. Ceratozamla specimens photographed
by Bill Gaynor while in the U.S. recently. In addi-
tion, Darryl Hardie gave a brief talk on Ptycho-
cocct$, an unusual genus of palms newly intro-
duced into Western Australia from New Guinea.

An informal discussion on a species or genus
of palm or cycad is now part of each monthly
meeting. Members are requested to bring along
potted specimens for discussion. Latan palms,
geuts kttania, were discussed at the November
1996 meeting.

Ken Lee organized the bobcat man to move the
new deliveries of mulch for the Gascoyne Park
workday on 23 November. The Park also needed
to be fertilized. In addition, Alan Lane (Palm Lane
Nursery) donated over 100 palms for the Park.

A Christmas Party was held in lieu of a Decem-
ber general meeting. This year's Christmas party
was held at Peter and Lorri Skinner's on Decem-
ber B. No January meeting was scheduled.

DeRRvr HeRun

1996 News from Northern California
Chapter

Our first Chapter meeting was held on March
l6th at the Embassy Suites Hotel in Pleasant Hill.

The hotel has a large atrium with an extensive
collection of palms and subtropical companion
plants. After a leisurely social hour among the
palms near the hotel's Taos Grill and bar, the
attendees retired to the banouet room for a dinner
of poached salmon and filet mignon. Our guest
speaker was Richard Smith, who discussed his-
eiperiences with tissue culture of Phoenix d,actyl-
ifera f.or the commercial production of dates. The
discussion was accomDanied bv manv of Richard's
slides taken in the laboratory and in"Saudi Arabia.
Richard made this presentation last fall at the
World Palm Symposium at the Fairchild Gardens.
The topic was also published in the January 1995
issue of Principes [see Vol. 39, page 47; "Field.

performance of tissue cultured date palms (P. dac-
tylifera) clonally produced by somatic embryogen-
esis"].

The first garden meeting held by the Northern
California Chapter in 1996 was on Saturday, April
27th, at the home and garden of Gary and Kara
Gragg in Martinez. Approximately 40 members
and guests attended the meeting. The youngest by
far was Jared Gragg (age 41/z months), who was
probably bored by all the palm, cycad, and suc-
culent talk and was forced to attend the auction
(on Gary's lap). The weather was perfecq temper-
ature in the low B0os and a warrn breeze blowing
all afternoon. The weather was the complete
antithesis of that of our meeting held almost one
year ago to the day at Dr. Herb Webey's garden
in Greenbraeo when it drizzled all afternoon and
the temperature was about 60o. Gary Gragg's gar-
den is on a west-facing hillside that originally sup-
ported two or three native oak trees and not much
else. Today there is a large expanse of colorful
aloes, cactus, and subtropical flowering vines and
shrubs planted in and around the sandstone out-
crops. Lower down the hill, around and sheltered
by the house, is a more conventional palm garden:
green lawn, Syagrus, Archontophoenix, Chamae-
dorea, and also Hong Kong orchid trees, golden
trumpet vines, and many other subtropicals not
usually grown in Northem Califomia. After touring
the garden, partaking of the hors d'oeuures,wines,
ales, and engaging in much palm chatter, we ter-
minated the afternoon with a palm auction and

(Continued, on p. 112)



Palm Communities in Western Ecuador

Fnn BoRcHsel l t t  s
Institute of Biological Sciences, [Jniuersity of Aarhus, Department of Systematic Botany, Herbarium,

Llniuersitetsparken building 137, DK-8000 Aarhus C, Denmarlt

Western Ecuador is, in spite of its modest area
of ca. 80000 km2, one of the most heterogeneous
regions of South America with respect to climate
and vegetation types. It joins the Choc6 wet forest
region stretching from Panam6 through westem
Colombia to northern Ecuador, the isolated Trim-
bez dry forest region of northwestern Peru-south-
western Ecuador, and the premontane moist and
wet forest belt on the lower part of the western
slopes of the Andes mountains. The region is char-
acterized by strong climatic and altitudinal gra-
dients, which result in the formation of several
narrow vegetation zones, which tend to run in a
northwest-southeast direction. Especially in the
extreme north and south abrupt changes from wet
evergreen forest to dry deciduous Ceiba trichistan-
dra savanna may occur over very short distances.
Fragmentation of the vegetation zones by local
cloud forest formation in the Andean foothill
region and in the Cordillera de la Costa, at ele-
vations as low as 600-800 m, further adds to the
biogeographic complexity. Plant species endem-
ism is high throughout the region, especially in
the moist and dry forest zones (Borchsenius
1997a). Unfortunately human pressure on the veg-
etation is also high, and the forests of westem
Ecuador are severely threatened (Dodson and
Gentry l99l).

The present paper presents information on the
palm communities at 14 localities in western
Ecuador, with the aim of describing the qualitative
and quantitative changes produced over small dis-
tances. In addition, the potential value of palms
as indicator organisms for the overall climatic
regime is discussed. Palms in the neotropics in
general present several interesting features that
make them promising indicator organisms: they
are abundant in the vegetation; their species
diversity is sufficiently high to allow both quali-
tative and quantitative differences in community
structure to be detected; and their taxonomy is
worked out sufficiently well to allow reliable iden-
tification of the taxa involved.
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BORCHSENIUS: PALM COMMUNITIES OF ECUADOR

Materials and Methods

Qualitative inventories were compiled for 14
localities in westem Ecuador (Fig. I), representing
six life zones in the sense of Holdridge et al.
(1971). The inventories are based on revisions of
herbarium collections kept in Aarhus University
(AAU), the Departamento de Ciencias Biol6gicas
of the Pontificia Universidad Cat6lica del Ecuador
(QCA), and Herbario Nacional del Ecuador
(QCNE), together with visits to most of the sites
&tlrng1992-1994. A list of the localities, together
with basic data on these, is provided in Table 1.

Quantitative inventories, based on transects of
0.1 ha placed in matureo undisturbed forest, were
made for seven of the localities, mostly in the
moist forest zone (Fig. l). Each transect was 200
m long and 5 m wide, and divided into subfields
5 X 5 m square. AII palm individuals present
were identified, and referred to size class ()10 m
tall,3-10 m tall, l-3 m tall, <l m tall) and stage
(adult, juvenile, seedling). Seedlings were only
counted in every fourth subfield. In the final data
table (Table 3) and in the computation of quanti-
tative similarity indices, seedling numbers were
Ieft out, as it became obvious that seedling pop-
ulations fluctuate greatly over the year, depending
on fruit maturation and germination season for the
dominant species. Seedlings are, however,
included in tables conceming overall numbers of
individuals and in comparisons with other studies.
For three of the seven transects, the number of
dicot trees in two size classes were also counted
(diameter at breast height 5-I0 cm, or ) l0 cm)
in order to provide a rough estimate of the struc-
tural importance of palms in the forests.

Naming of taxa follows Henderson et al. (1995),
with the following exceptions: Socratea hecaton-
and,ra and S. montana are here included in S.
rostrata, and Geonoma irena is separated from G.
cuneata as a distinct species following Borchsen-
ius (1997b). Herbarium vouchers of all taxa are
deposited at the herbarium of Aarhus University



94

(AAU) and the herbarium of the Departamento de
Ciencias Biol6gicas of the Pontificia Universidad
Cat6lica del Ecuador (QCA). A list of represen-
tative specimens collected at the different sites is
available from the author upon request.

Similarity between sites was assessed by means
of similarity indices calculated in the computer
program r-Package (Legendre and Vaudor 1991).
Cluster analyses based on similarity matrices were
performed in the same program, using the
unweighted arithmetic average algorithm
(UPGMA). The similarity indices used were: the
qualitative index of Sgrensen, lS" : 2cla -l b,
where c is the number of soecies shared between
two sites and a and 6 are the total numbers of
species found at each of the two sites; and the
quantitative index of Steinhaus, lS" : 2WlA * B,
where W is the total number of individuals belong-
ing to species shared between the two sites, and
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A and B the numbers of individuals found at each
site.

Results

The qualitative inventories for the 14 sites in
this study contained a total of 45 species (Table
2), corresponding to BSVo of all species (54) so far
known to western Ecuador. The seven transected
moist forest remnants contained a total of 28 spe-
cies, of which 26 were recorded in the transects
themselves. Alpha diversity for individual sites
ranged from 3 to 6 at the two driest locations in
the southwest (El Recreo and Jauneche), to 19 in
the wet premontane forest at Lita in the north. The
number of species recorded in each of the seven
0.I-ha transects ranged from 6 to 13, with the
highest value recorded at the most rainy and
humid site in the Montaflas de Ila.

P R I N C I P E S
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l. Map of western Ecuador showing the location of the 14 study sites listed in Table I
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Table l. Study sites. For each site geographical location, eleuation in meters, annual precipitation in

millimeters estimatedfrom aaailable climatic data, lifezone (Holdridge et al. 1971), and releuant references

are giaen. Lifezone aibreaiations. PPf: premontane plwial forest. PWf premontane wet forest. TWf tropical

wet forest. TMf. tropical moist forest. TDf: tropical dry forest. TVDf: tropical uery dry forest.

Studv sites Abbr. Geo. location Elev Prec Lifezone Ref'
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l �  L i t a
2. Montaflas de Ila
3. Rio Silanche
4. Centro Ricaurte
5. Playa de Oro
6. Zapallo Crande
7. Cerro de Ia Tunda
B. Rio Palenque
9. La Mayronga

10. La Perla
11. Hacienda Irena
12. Valle Hermoso
13. Jauneche
14. El Recreo

7B'33'W o0'53'N
79'0r's/, 00'07'N
79"18'S/, 00'38'S
78'32'W,0r'10' �N
7B'50'V/, 00'48'�N
78'55'W 00'48'N
78"55'W 0r"01'N
79"22'Sl, 00"35's
79"10'w 00'55'�N
79"25'�V/, 00"01's
79"r8'�W 00'23'�S
79'r0'w 00"04's
79'45'W 01"27'S
B0'26'�W, 00"26'�S

PPf
PWf (l)
PWf
rwf (2)
TWf
TWf
TMf
rMf (3)
TMf
TMf
TMf
TMf
TDf (4)
TVDf

Lit
sil
Ila
Ric
Oro
zup
Tun
Pal
May
Per
Ire
Her
Jau
Rec

800
700
600
200
300
100

.1('

200
100
250
280
420
t00
50

6000
3 700
3 000
5900
6 000
5 200
3 300
2900
3 I00
3 300
2900
3 700
1 500

600

l: Jprgensen and Ulloa (f989). 2: qualitative inventory based on collections in Herbario Nacional del Ecuador (QCNE). 3:

Dodso+and Gentrr (1978).4: Dodson et al. (1985).

The numbers of individuals in different size
classes found at the seven transects are given in
Table 4. Overall density of palms was highest at
the premontane cloud forest site in the Montaflas
de Ila with 508 adult or juvenile individuals/O.l
ha plus 1020 seedlings, and lowest at the La May-
ronga site with 74 adult or juvenile individuals/
0.1 ha plus 65 seedlings. The relative proportion
of juvenile and adult palms varied considerably
between lifeforms (Fig. 2). Solitary palms had a
higher proportion ofjuvenile and seedling individ-
uals than cespitose palms. Finally, comparison of
the total number of palms and dicot trees in com-
parable size classes for three localities (Table 5)
shows that palms make up a substantial compo-
nent of the total tree stratum at these sites.

Cluster analysis based on a matrix of qualitative
similarity for the 14 inventoried sites (Fig. 3)
shows a division into four groups: (l) three pre-
montane sites located at 600-900 m elevation
(Lita, Rio Silanche, and Montaflas de Ila); (2)
three northern lowland wet forest sites with 5100-
6 000 mm annual precipitation (Centro Ricaurte,
Playa de Oro, and Zapallo Grande); (3) six lowland
moist forest sites with 3 100-3 300 mm annual
precipitation (Cerro de la Tunda, Rlo Palenque,
La Mayronga, La Perla, Hcda. Irena, and Valle
Hermoso); and (4) two dry forest sites with 600-
1500 mm annual precipitation (Jauneche and El
Recreo). Characteristic species defining the
groups were Aiphanes erinacea, Socratea rostrata

(group 1), Asterogyne martiana, Geonoma congesta
(group 2), Desmoncus cithiferus (group l-2),
Geonoma irena (grottp 3), Astrocarytrn stand,ley-
anum,, Attalea colenda (group 3-4), and Syagrus
s&ncona (group 4). Species found in most of the
region, except the two driest sites, included Geon'
on'La cuneata and. Wettinia quinaria, both with a
preference for the wetter sites, together with lriar-
tea deltoidea, Synechanthus warscewicziantu, and
Wettinia aequalis, all with a preference for lowland
sites. Only Bactris setulosa and Phytelephas
aequatorialis occurred at sites in all four groups,
the latter with a preference for moist forest sites.

Qualitative similarities between the seven tran-
sected forest remnants resulted in a grouping pat-
tem similar to that observed for all 14 sites with
a basal grouping in the two premontane sites and
the remaining five lowland moist forest sites (Fig'
4A). Quantitative comparisons, however, show a
different pattern, where geographically close sites
tend to have higher similarity values, e.g', Valle
Hermoso/La Perla, and Rio Palenque/Hcda. Irena

Oig.  B). This comparison also stresses the dis-
similarity between the most western site at La
Mayronga, and the two eastem, premontane sites
Montaflas de Ila and Rio Silanche. In addition, a
marked dissimilarity is noted between the two lat-
ter sites, not evident in the qualitative comparison,
due to dominance of Wettinia quinaria and lriar'
tea d,eltoidea in the first, vs. Wettinia aequalis and
Socratea rostrata in the latter.
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Tabln 2. Paltn ta.xa recordcd, al 14 sites in westem Ecundor ffablc 1). Sins l-3: premnr*anc wa n plwial
fore*. Sites 44: tropical wet forest. Sins 7-12: tropi.cal mnist forest. Sins 13-14: tripicd dry to aery a,ry f*nt.

t 2 3 4 5 6 7 8 9 1 0 1 1 L 2 1 3 t 4

Aiphanes hirsuta
Aiphanes masoloba
Bactris hondurensis
C hama.edorea dencaer sinna
C hamae dorea pinnatifrons
Wettinia oxycarpa
Geonoma tenui*sitna
Hyospathe elegans
Socratea rostrata
Aiphancs einacea

Desmoncus cirrhiferus
Ceonoma cuneata var. gracilis
Geonoma leptospad,ix
P holidostachys synanther a

Geonoma cuneata var. cuneata
Prestoea-d,lcurens
Aiphanes trirupidata

P holi.dostachys dactyloides
Wettinia quinaria

Iriartea dehoi.dea
Oerncarpus bataua
Synnchanthus w arscewiczianus
Bactris setulosa

Ceonoma cuneata var sodiroi
Chamacd,ora linearis
Weninia aeqtnlis

Geonoma congesta
Geonorna linearis

- Asterogyne nartiana

Geonomn deuersa
Oenocarpus tnapora
Euterpe precatoria
Prestoea ensiftrmis
Socratea exorrhiza

Bactris coloradnnis
Ceonoma interrupta
Welfia regia

'Geonoma 
irena

P hytelephas aequatoriali"s
A s t r oc ary um s t and,l e y anurn
Attalea colenda

Bactris coloniatq
. Syagnw sancotur

Aiphanes eggersii

Total species

x
x .
x
x
x
x

x
x

x x
x x x

x x x x x
x x x
x x
x x

x x x x x x x x
x x x x x x

x x x x
Geonona cuneata var. procunbens x x x x

x x x x x x x x

x x x x x x x

x x x x x x x x x

x x x x x x x

x x x x x x x x x x

x  x  x  x  x  x  x  x  x -  x  x

x x
K X

x x

x

x x x

x x x

x

x

x x

x x

x x

x x x x

x x

x x x x x x x

x x
x x

x x x x

x x x l x x x
x  x  x  . x  x  x
x x x x

t9 15 12 L2 13 t4 t7 15 l l  l I  t2 7 6 3

x x
, x

Discussion reported values of 26-35 species of palms on

Alpha diversity recorded at the various sites in areas of 0.54.72 ha of terra firme in the central
this study is lower than that encountered in cli- and western part of the Amazon basin, which sig-
matically comparable parts of the Amazon region. nificantly outnurnbers even the whole-area quali-
Kahn et al. (1988) and Kahn and Mejia (199I) tative inventories for the most wet and species-rich
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Table 3. Nw$ers of ind,iai"rluats (etccl. seeiltings) of 26 palm toxa in seuen transects of 0.1 ha- gable l).

T2
(Her)
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Taxa

10 l l
(Per) (Ir")

2 3 8
(IIu) (Sil) (Pal)

9
(Muv)

Geonorna tenuissimn
Hyospathe elegans
Socratea rostro.ta
Aiphanes erinacea
Geonama cuneata var. gnnilis

C*onomn cuneata var, crtrnalo
Prestoea decunens
Aiphanes timspida'n
Ceonoma cuneata van ptocwrfiens
Pholidn stachy s dactyloifu

Wettinia quinarin
Iriertea dehoidia
Oenocarpus batanm
Slnechanthru warxmiziaruu
Bactris settiaso
Geonntna cutuota ryal-" sodiroi
Chamaed,oreo lhnuis
Wttinia acqnlis

Oenocarpus mryro
Socratea exorrhi,zo
Geotwrna hfierruptn
Weffia regia
Geonomn irern
PfuuLephas ocryilorialis
A stro c aryutn sto,rrdlzlanunx
Attalea colenda

Total
Adults
Juveniles

t7
12

2tB
3

t36

30 Bl
T T 2

I
5
8 &

28

33
7

t2

50

I

I
7 3 3 1 7

I B I
I0 19 16

4 6
6

I 2
l0B

67
6
I

12 BO
4 4 3
I

a t

61 4l

28 86 37
t50 r20 167

7

6
1 l

7
o /

rB0 69 75
328 r74 90

I
IO B

Iu

I

3
74

45

1 "

localities in northwestern Ecuador. Similarly,
Balslev (pers. comm.) fotnd 22-27 species in five
plots of 0.25 ha of terra firme forest in the Yasunf
National Park in Amazonian Ecuador. In the east-
em, more sffFonal part of the Amazon at Rio
Tocantins, Kahn et al. (l9BB) reported 13 spp. on
3.84 ha, an alpha diversity of the same general

Site >I0 m 3-10 m

level as that encountered in this study. Neverthe-
less, due to climatic heterogeneity and differences
in species composition of the palm flora at differ-
ent sites in western Ecuador, the region as such
ends up with an overall diversity of 54 species,
not much lower than that of eastem Ecuador (65

species).

I-3 m

Table 4. Nwnbers of palm ind,iuid,uals in fwe size classes in seaen 0.1-ha transects.

>rze class

O-l m Total Seedl.

508 1020
206 400
165 208
74 65

243 368
204 7M
l7B 296

338
I38
57
4l

I38
82
70

473

87
I3
60
20
5l
65
)b

3il

48
M
48
8

32
38
2 l

239

35
l 1
0
5

2L
I9
20

1 I t

Montaflas de Ila
Hcda. Irena
Rfo Palenque
La Mayronga
Rio Silanche
Valle Hermoso
La Perla

Total 1578 3 l0l
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3000

2000

1 000

0
Juveniles Seedlinos

2. Numbers of adult, juvenile, and seedling individuals of
solitary (14 spp.) and caespitose (12 spp.) palms, summed for

the seven 0.1-ha transects.

While alpha diversity is modest in the region,
palm density is high, even compared to the more
diverse moist Amazonian forests. The average

,value of 5IB individuals (including seedlings) per
0.1 ha for the seven transects in this study falls
within the range of 323-986 individuals per 0.1
ha reported for central and western Amazon terra
firme sites by Kahn et al. (l9BB), and the highest
value recorded here, of 508 adult and juvenile
palms plus an estimated 1020 seedlings on 0.1
ha at the Montaflas de Ila site, marks a new record
of palm abundance in the literature. Another
remarkable difference between the findines of this
study and those from the Amazon is the high den-
sity of large tree palms more than l0 m tall, up
to 20-35 trees per 0.1 ha for the four most palm-
rich sites, vs. I-5 tall tree palms per 0.1 ha for
terra firme, and 2-20 for swamp forest in north-
eastern Peru (Kahn et al. l9BB, Kahn and Mejia
1990). The results emphasize the extraordinary
structural and ecological importance of palms in
the moist and wet forests of western Ecuador.

The quantitative inventories reveal strikirrg
changes in community composition over quite
small geographic distances. In some cases this
involves a substitution of dominant species, while
the overall species lists remain fairly similar. A
good example of this is provided by the two pre-
montane localities Rio Silanche and Montaflas de
Ila with dominance of Wettinia quinaria plus lriar-
tea dehoidea, and Wettinia aequalis pltts Socratea
rostrato,, respectively. Another example comes
from the Weffia regia dominated forest remnants
at La Perla and Valle Hermoso. While the ores-
ence or absence of that species makes little dif-
ference in the qualitative similarity indices, the
tremendous abundance of this palm in the forests
is strongly reflected in the quantitative indices,
whose values are very similar for the two sites and
well separated from other lowland moist forest

[Vor-. 4l

Table 5. Numbers of palms and dicot trees in com-
parable size classes in three 0.1-ha transects.

Size class

Rio Valle
Silanche Hermoso La Perla

Palms 3-10 m tall 32
Trees 5-10 cm dbh 45

Palms ) 10 m tall 21. fq 20
Trees ) l0 cm dbh 50 33 27

sites, which they resemble qualitatively. A tran-
sect size of 0.1 ha is evidently not enough to get
a detailed quantitative image of the palm com-
munity and the internal variation at a given local-
ity. Nevertheless, it will provide an overall pattern
of dominant or frequent species at a site, and due
to the factors discussed above, several small tran-
sects will probably give a better impression of
overall palm distribution and abundance than few,
detailed studies involving larger areas. Besides, it
actually proved difficult to locate just 0.1 ha of
forest with intact canopy in several of the sites
visited in this study, a fact that rather accurately
illustrates the present conservation status of the
west Ecuadorean moist forests.

In spite of the preliminary nature of this study,
the results indicate that some palms do have dis-
tributions that seem to reflect climatic conditions
rather accurately, at least if western Ecuador is
regarded separately. Species restricted to one or a
few lifezones include Asterogyne martiana and
Geonoma congesta (tropical wet forest), Aiphanes

Percent similarity
80 60 40 20

Lit
sil
l la

Ric
Oro
zap

Tun
Pal
May
Per
lre
Her

Jau
Rec

3. Dendrogram resulting from UPGMA cluster analysis of a
qualitative similarity matrix for 14 sites in western Ecuador.

Site abbreviations according to Table l.
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27 35



4. Dendrograms resulting from UPGMA cluster analysis of similarity matrices for seven sites in western Ecuador. (A) Qualitative
simila.ity. (B) Quantilative similarity based on numbers of individuals (excl. seedlings) in one 0.1-ha fansect per site-
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A, Qualitative similaritY (%)

100 80 60 40

l la
sil
lre
Pal
May
Per
Her

erinacea (premontane wet forest), Desmoncus cir-

rhiferus (tropical and premontane wet forest),

Geonorna irena (tropical moist forest), Astrocaryurn

standleyanum, Attalea colenda (tropical moist to

dry forest), and Syagrus sancona (tropical dry for-

est). Other species of interest, particularly from a

quantitative point of view, include Wettinia qui'

naria (dominant in wet forest types), Synechanthw

warscewiczianr-m (dominant in moist forest types),

and Wettinia aequalis (dominant in tropical moist

forest close to the Andes and in some wet pre-

montane forest types). The extreme dominance of

Socratea rostrata at the Montaflas de Ila site is

apparently related to frequent cloud formation at

that locality. The species appears suddenly at a

certain altitude, and replaces lriartea dehoidea as

dominant in the forest canopy over an elevation

interval of a few hundred meters' In the area of

the Rfo Silanche locality the same phenomenon

occurs at approximatelv 1100 m elevation.
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Factors Affecting the Distribution of a
Threatened Madagascar Palm Species
Dypsis decaryi
Jonrsol RersrneRsoN' eNn JoHN A. Srreunsn, Jn.
Department of EcoLogy and EuoLutionary Biology LI-42, Uniuersity of Connecticut, Storrs, CT 06269-3012

ABSTRACT

The complex interactions of human disturbance, environ-
mental requirements, seed dispersal agents, seed predators,
and herbivores appear to have an important role in the limited
distribution of a threatened palm, Dypsn decaryi, in southeast
Madagascar. Human activities limit the growth and the recruit-
ment of new individuals throughout much of its range. Seed
dispersal agents tend to deposit seeds near the parent plant
where seed predation is heavier than elsewhere. The success
of dispersed seeds depends on the conditions where seeds are
deposited. In nature, dispersed seeds deposited in sites with
intermediate light and moderate moisture levels have a better
chance of escaping predators, germinating, and becoming
established.

Dypsis decaryi (Jum.) Beentje & J. Dransf. (Neo-
d,ypsis d,ecaryl Jum.) (Family Arecaceae, Subfamily
Arecoideae, Tribe Areceae),2 a rare, threatened
palm species, is restricted in southeastern Mada-
gascar to a nalrow zone (about 20 km wide)
between the humid rain forest of the southeast and
the dry spiny forest of the southwest (see Fig. 1)
(Du Puy et al. 1992, Ratsirarson L993b, Eboroke
1994). D. decaryi appears to function ecologically
as a "keystone species" (Ratsirarson and Silander
1996; see also Gilbert 1980, Terborgh 1986). It is
locally dominant and shows asynchronous, contin-
uous flower production throughout the year, pro-
viding crucial food resources for pollinators during
certain periods ofthe year. Dypsis d,ecaryi can also
be considered a keystone species anthropologi-
cally. Local people rely on it for many resources
(Ratsirarson I993a\. Leaves are harvested for
thatching (Fig. 2); inflorescence bracts are col-
lected for making baskets, hats, mats, etc., and the

rPresent address: Depafiement des Eaux et Forets ESSA, Univ-
ersite d'Antananarivo, B.P. 3044, Antananarivo, Madagascar.
' �All the six genera, including Dypsis in the Dypsidinae sub-
tribe, have recently been changed to Dypsis (Dransfield and
Beentie 1995).
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fruit mesocarp is eaten. Seeds are heavily col-
lected and exported for tropical horticulture use.

The main purpose of this study was to deter-
mine the effects of variation in microenvironmen-
tal conditions, biotic interactions, and human dis-
turbances on the distribution and oerformance of
Dypsis d,ecaryi. Specifically. this study examined:
(I) the importance of variation in light and water
availability on germination, (2) the role of seed
dispersers, seed predators, and herbivores on spe-
cies distribution patterns, and (3) the effect of
human activities on germination and seedling
establishment. We focus on the early stages of the
life cycle (seed, seedlings) because these repre-
sent critical phases in the life history ofplants and
may provide a key to understanding observed dis-
tribution patterns.

Methods

Field Sites. The field site was located in the
Andohahela Nature Reserve in southeastern Mad-
agascar, in the third of the three noncontiguous
parcels (25'01'S, 46"09'E). This 500-ha *.-"
was established in 1939 to protect one of the few
flourishing populations of Dypsis decaryi (Fig. 3).
Today, this is the only substantial population
throughout the range of the species where signif-
icant regeneration is occurring and a complete
range of age and size classes can be found (Rat-
sirarson f993b). Several small, isolated popula-
tions of Dlpsis can also be found along ephemeral
watercourses in the second parcel of the reserve,
where some successful recruitment also occurs. In
existing populations elsewhere, seedling and juve-
nile stages are rare or absent.

Granitic bedrock is the most abundant parent
material at the study site and the soils are shallow
oxisols with a low pH (Jenkins 1987, Nicoll and
Langrand 1989). The emergent, discontinuous
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1. Distribution of Dlpsis bcani in Madagascar. Patterned
area indicates the current natural distribution of the palm'

canopy is dominated by Dypsis d'ecaryi (Fig. a).
The shrub layer subcanopy is dominated by spe-
cies adapted to the seasonally dry local conditions
and include members of the Apocynaceae,
Euphorbiaceae, Didieraceae, and Rubiaceae
(Nicoll and Langrand 1989, Eboroke 7994; Rat-
sirarson, unpublished data).

Light and Water Aooilfrility. Citical threshold
light levels and water conditions may determine
whether seeds germinate, and seedlings or juve-
niles survive (Uhl and Dransfield I9B7). A ger-
mination experiment was initiated in June 1992,
using a nursery plantation near the field site. The
effects of three different treatments (seed presoak-
ing, shading, and watering regime) on seed ger-
mination were examined. This information can be
used not only to understand the optimal condition
for seed germination and the subsequent effects
on the distribution of the palm, but also to
enhance ex situ conservation ofthe species (Chaz-
don l9B8). Mature fruits were collected randomly
from the natural range ofthe species and air dried

RATSIRARSON AND SILANDER: DYPSIS DECARY]

for approximately l0 weeks. Seeds were sown in
test beds of locally available, loamy soils (approx-
imately equal mixtures of silt, clay, and sand).
Germination (emerging leaves) was recorded
weekly and followed over five months with results

, tallied at 30,60, 90,I2O, and 150 days aftersow-
ing. The percentage of seeds germinating three
months after sowing and the time required (in
days) for 507o of seeds to germinate in each &eat-
ment were recorded.

Three levels of seed pretreatment were chosen:
a control (no soaking) (G1), seeds soaked in water
for 24 hours (G2), for 72 hours (G3), or soaked in
boiling water for five minutes (Ga). We selected
these pretreatments because they stimulated ger-
mination in other palms (Nagao and Sakai 1979,
Doughty et al. 1986, Broschat and Donselman
lgBB). Three different levels of shading were pro-
vided: no shading (S1), shading at 20 cm (heavy
shading) (S2), and shading at 40 cm (moderate
shading) (S3) above the ground. Grass culms were
cut and arranged horizontally (approximately B cm
thick) on a wooden framework to provide the shad-
ing, which is a standard, local plantation practice.
Equipment to measure light levels in these treat-
ments was not available. Three different levels of
watering were chosen: no supplemental watering
(W1), watering once a day (W2), and watering
twice a day (W3). Watering was continued
throughout the experiment. In total, this consti-
tuted a 4 X 3 X 3 factorial design (36 treatments).
Forty seeds were used in each treatment. Each
treatment was replicated twice. A three-way anal-
ysis ofvariance statistical design was used to ana-
lyze the data.

Fruit and Seed Dispersal. The predicted seed-
ling recruitment (i.e., dispersal) profile of the palm
was determined using a seedling recruitment
model, in order to understand the effective dis-
persal patterns in Dypsis (Ribbens et al. 1994).
Two transects of 100 m each were established
through the palm population inside the reserve.
The number of the palm seedling recruits in each
successive 2 X 2 m quadrat along the transects
was counted. Seedling recruitment was predicted
as a function of adult size (height) and distance
from potential parents, using a maximum likeli-
hood statistical analysis. This approach deter-
mines the best match between the observed and
the predicted seedling distributions (see Ribbens
et aI. 1994 for details). The height of the adult
individuals, which is the best predictor of repro-
ductive output (Ratsirarson 1993b), within 20 m
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Table l. Effect of seed pretreatment on germination o/Dypsis decaryi.

Percentage ol seeds
germinating after 90 days

(1\ / :  18)

[Vor. 41

Seed treatments

Number of days to
50% seeds germination

(,v: 18)
No. presoaking (Gl)

Presoaking in water for 24 hours
(c2)

Presoaking in water for 72 hours
(G3)

Presoaking in boiling water for 5
minutes (C4)

Average

SD
Range

Average

SD
Range

Average

SD
Range

Average

SD
Range

29.3
22.3
o-72.5

21.27
2t-B
o42.5
38.9
t ?  ?

7.5-42.5
0.00
0.00

0.0-0.0

rI0.22
24.62

60-170

128.33
36.86

60-200
99.55
27.3

55-160
0.00
0.00

0.r).0
x Statistically signilicant differences among values are indicated with different letters using Duncan's multiple range test at the

from the transect was recorded. and the distance
between the center of the quadrat and the adult
individuals was taken. The mapping of adult
palms relative to the seedling transect quadrats
was accomplished by triangulation from compass
bearings and observed distances along the tran-
secr.

Seed Predation and, Herbiuory. Some of the Dvo-
srs seeds on the ground *"r. "on.n-ed by eitirlr
scolytid beetles (l,anurgus sp.) or noctumal mouse
lemurs (Microcebus murinus, Miller). The beetles
bore through the bony endocarp and lay their eggs
inside the seeds (Fig. 5). The larvae develop
inside while feeding on the endosperm and the
seed embryo. The emerging females leave after
mating within the seeds and search for new seeds
on which to oviposit (see Ratsirarson I993b). The
percentage of seeds infested by these beetles was
counted in July 1992 inside successive I X 1 m
plots, laid out along a transect through a stand of
30 parent plants.

Mouse lemurs crack open the dry seeds, and
eat the endosperm (Fig. 6). An experimental study
on seed predation was initiated to determine
whether the escape of the seeds from lemur pre-
dation was habitat-dependent. Seed removal was
studied in a two factorial design with the treat-
ments being beneath or away (i.e., adult individ-
uals at least 10 m away) from parent plants, and
in an opening (gap) or covered (non-gap) site. A
gap is defined as a cleared area at least 5 m in
diameter. All non-gap sites were more than 20 m
away from a gap area. The resulting combination
of factors are referred to as: open with Dypsis

decaryi, open without Dypsis decaryi, covered with
Dypsis decaryi, and covered without Dypsis
decaryi. A pile of 50 seeds was set on the ground
at each site in J:une 1992. Each treatment was
replicated l0 times. Seeds were censused alter 7,
\4, 27, 32, and 50 days. Based on our earlier
studies, any removed seeds were most likely eaten
by nocturnal mouse lemurs (see also below).

Results

Light and Water Auailability. The time needed
for 50Vo of seeds to germinate varied from 55 to
200 days (Tables 1-3). The percentage of germi-
nating seeds after 90 days was greater (407o) for
seeds presoaked in water for 72 hours than for the
other treatments (Table I). Soaking in boiling
water was lethal. The percentage of germinating
seeds after 90 days and the time required for 50Vo
of the seeds to germinate were greater in treat-
ments without shading (Table 2). Watering twice
a day increased the percentage of germinating
seeds after 90 days, and decreased the time
required for 507o of the seeds to germinate (Table
3). Open sunlight and supplemental watering are
thus important factors promoting seed germina-
tion. Presoaking, shading, or watering treatments
alone had a highly significant effect on the time
needed for germination as well as the percentage
seed germination (Table 4). The interaction
between shading and watering showed significant
effects on seed germination after 90 days, but no
effect on the time needed for germination (Table
4). For seeds that were not pretreated (Gl treat-
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Table 2. Effect of shading on germination of Dypsis decaryi'

Percentage of seeds Number of days to

germinating after 90 days 5070 seed germinations

Seed treatments (,V : 18) (1{ : 18)

No shading (Sl)

L ight  shading t40 cm from the
ground) (S3)

Heavy shading (20 cm from the
ground) (S2)

55.0 a*
r5.9

r o <  a t (

2t.t b
17.0

0.0-57.5
l3.B b
10.5
0-35

89.4 a
3I.34

55-170
120.06 b
26.46

B0-200
128.67 b
23.92

97-tB0

Average

SD
Range

Average

SD
Range

Average

SD
Range

x Statistically significant differences among values are indicated with different letters using Duncan's multiple range test at the

1Vo level.

ment), germination was accelerated when planted
in full sunlight with supplemental watering (Table
s).

Fruit and Seed Dispersal. The local distribution
of Dypsis decaryi adults was significantly aggre-
gated (Ratsirarson 1993b). The predicted seedling
recruits tend to be concentrated beneath the par-
ent plants (Fig. 7). A significant correlation was
seen between the observed and the expected
recruitment in each quadrat along the transect (r
: 0.577; p < 0.01, see Ratsirarson 1993b for
details). Mean dispersal distance was calculated
by distributing expected recruits around a stan-
dardized parent plant and determining the average
distance from parent to recruit (see Ribbens et al.
1994 for methods). The mean dispersal distance
calculated was quite small, 2.78 m. Fruits are
small in size (mean diameter : 1'41 + 0.12 cm,
N : 150) and can secondarily be moved by grav-
ity, water, and/or by a variety of vertebrates

Seed treatments

including ringtailed lemurs (l'emur catta), mouse
Iemurs (Microcebus murinus), black parrots (Cor-
acopsis aasa), and wild pigs (Potamocherus larao''
tru) (Ratsirarson, unpublished data), but in any
case the viable seeds are apparently not moved far
from the parent plant.

The behavior of animal dispersal agents was
observed during the peak fruit production- During
the fruiting season, ring-tailed lemurs (l'emur
catta) and mouse lemurs (Microcebus rnurinus)
consume the edible parts of the fruit (mesocarp),
and drop the unharmed seeds near the parent
plant. Lemurs are territorial with restricted home
ranges. The territory of ring-tailed lemurs (l'emur
catta) in the Beza Mahafaly reserye, for example,
was reported to be limited between 400 and 900
m2 (approximately a radius of 10-16 m) (Ratsirar-
son 1987). The limited territories in this important
dispersal agent may severely restrict the effective
dispersal of the seeds. Black parrots (Coracopsis

Percentage of germinating
seeds after 90 days

(1V = lB)

Number of days 507o
of seeds germinate

(1 f :  18 )

Table 3. Effict of watering on germination o/Dypsis decaryi'

No watering (Wl)

Watering once a day (W2)

Watering twice a day (W3)

22.5 ax
22.4
0-82.s
29.9 a
24.6
0-72.5
37.5 a
2t.2

7.5-72.5

l2B.2A a
36.13

55-200
105.33 b
22.9I

) ) - l4J

104.5 b
30.71

6N0

Average

SD
Range

Average

SD
Range

Average

SD
Range

* Statisticallv significant differences among values are indicated with different letters using Duncant multiple range test at the

)"/a leveL



Table 4. ANOVA: ffict of presoaking, shading,
and watering on Dypsis decaryi germination afi.er
90 days, and on the time required. (in d,ays) for

507o of seed"s to germinate.

P values

Treatmenl

Gemin-

ation Gemin-

after ation

df 90 days time

lVoL. 41

Table 5. Effect of shading and watering on the
gerrnination o/ Dypsis decaryi seeds (non-pretreat-

ed,.

P R I N C I P E S

Treatment

Percentage of seeds
geminating after 90 days

(1\/ : 6)

[Mean + SD (Range)]

No shading (Sl)
Moderate shading (S2)
Heavy shading (S3)

No watering (Wl)
Watering once a day

(w2)
Watering twice a day

(w3)

55.00 + u.53 (30-72.5)
15.41 + 9.00 (5-25)
17.50 + 10.72 (0-30)

23.33 + 26.25 (0-72.5)

29.59 + 2L8I (5-65)

35.00 + 2r.r5 (12.5-72.5)

D

b

a
Presoaking
Shading
Watering
Presoaking X Shading
Presoaking X Watering
Shading X Watering
Presoaking X Shading X

Watering

2 0.000
2 0.000
2 0.001
4 0.832
4 0.319
4 0.02I

0.006
0.000
0.0r3
0.827
0.523
0.603 b

0.106 0.723

aasa) consume the edible parts of the fruits, and
also tend to drop the undamaged seeds around the
parent plant. Wild pigs (Potamocherus laraatus)
ingest Dypsi"s fruits and deposit the seeds in their
feces, often more than 30 m from the closest par-
ent plant. However, the seeds passing through the
pig's digestive system fail to germin ate (07o of the
seeds planted from wild pig's feces germinated
after 10 months; Ratsirarson, unpublished data).'Seed 

Predation and, Herbiaory. The average per-
centage of seeds infested by lanurgus sp. (Scol-
ytidae) beetles inside the l-m2 plots was 92Vo at
1 m from focal plants. Infestation declined with

x Statistically significant differences among values are rn-
dicated with different letters using Dur"uni multiple range
test at the SVo level.

distance from the parent (Fig. B). No other insects
were obseryed to feed on Dlpsis d.ecaryi seeds.

Seeds are also preyed upon by the noctumal
mouse lemurs (Microcebus murinus). Their tracks
and feces were obvious on remaining seeds. Live
traps were used to capture these lemurs using
seeds as bait. Three mouse lemurs were caught in
46 traps that were set out beginnirlg in June 1992
and followed for 2.5 months.

Seed disappearance from the seed removal tri-
als was followed over 50 days. Seed removal by
mouse lemurs differed among treatments. A chi-

2.0

Distance from adutt (m)

7. Predicted recruitment profile. The predicted density of recruits per m2 is shown as distributed around a standardized parenl
plant of3 m height.

o  1 E ,

o

o  1 n
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=
o ,  ^ -
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100

80

0 1 2 3 4 5 6

Distance from the Parent Plant
(m)

B. Seed infestation by scolytid beetles as a function of distance from the parent plant. Points represent the average percentage

of seeds infested by scolltid beetles inside successive I X I m plots, at varying distances {rom parent plants. Enor bars are tl

SE .1 { :  30 .

s
! 6 0
c,q)
at

d l  . ^
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20

square (X') goodness of fit analysis showed a sig-
nificant association between seed removal and
treatment at the 27th (X' : 9.12, df : 3, p <
0.05), 32nd (X'� : 12.11, df : 3, p ( 0.01), and
50th (1'� : 16.32, df : 3,p < 0.01) census days
(Fig. 9). This significant association appears to be
due to the effect of the closed canopy with no D1p-

sis decaryi cell. Seed removal underneath the can-
opy was significantly greater than in the gap area
from the 27th day of census onward.

The effect of insect herbivory on non-seed
stages also appears to be significart in Dypsis
decaryi. Seedlings and juveniles were susceptible
to rhinoceros beetle (Oryctes pynhus, Scarabeidae)

g

€ 4 0oo
aa

E 3 0
0)

E z oz

605020

Number of days

g. Seed removal by mouse lemurs (Microcebu,s murinw). Points represent the number of remaining seeds at different census

periods. The four treatments were: seeds placed under a closed canopy, without Dypsn present (filled squares (l); seeds placed

ir ur op"r gap, with Dypsis nearby (filled diamonds O); seeds placed under a closed canopy, with Dlpsls (open squares n) and
seeds placed in an open gap, without Dypsis (open diamonds 0). Error bars are I SE.



attack. The beetles dig into the plant, consume the
sap, and destroy the apical meristem. Approxi-
mately 95Vo of. jwenile, and 207o of seedling mor-
talities are caused by rhinoceros beetles (Ratsi-
rarson 1993o, 6).

Hutnan Disturbance. Human activity is one of
the most important factors controlling the cunent
viability and the distribution of Dypsis decaryi
(Ratsirarson I993a). Local people cut and fre-
quently bum much of the area outside the pro-
tected reserve for agricultural practices (mainly
tobacco and maize plantations). Few or no seed-
lings and juveniles are to be found outside pro-
tected areas (Ratsirarson 1993b). Although adult
individuals are resistant to fire (Fig. 10), seedlings
and juveniles are very sensitive (Ratsirarson
1993a,6). The absence of younger stages (seed-
lings and juveniles) in the unprotected populations
limits natural regeneration. In addition, Dypsis
decaryi does provide important needs for local
people. Leaves and seeds of most individuals out-
side the reserve and some individuals inside the
reserve are heavily harvested (Ratsirarson I993a,
Ratsirarson et al. 1996).

Discussion

Poorest germination occurred when seeds were
neither pretreated nor given supplemental water-
ing, which is most likely the conditions of the
seeds in their natural habitat. Soil moisture and
light resources seem to be important keys to
understanding the distribution of Dypsis decaryi.
In semi-arid zones, like the site occupied by DW-
sis decaryi, a moderate level of shading may pro-
vide that critical moisture level for germination
that otherwise would be low in full sunlight. Par-
tial shading under some tree or shrub cover with
some moisture supply appears to be the optimal
environmental situation for Dypsis decaryi esrab-
lishment. Seeds in full sunlight may desiccate rap-
idly and fail to germinate. This is perhaps why
individuals are largely excluded from the drought-
stressed conditions of the drier spiny forest region.
In the eastern edge of the spiny forest zone, Dlpsis
decaryi is found only along ephemeral water-
courses. Locally, individual palms tend to be con-
centrated either on rocky slopes in which water
seepage is sometimes available or along temporaxy
watercourses. In the adjacent rain forest, Dypsls
decaryi seeds may germinate readily but seedlings
may be poor competitors under the continuous low
light levels found there. This may explain the

lVoL. 4l

absence of Dypsis d,ecaryi from the nearby wet for-
est communities. Interspecific interactions (e.g.,
competition for light resources) were not explicitiy
examined in this study but may play important
roles in the distribution of this palm.

The low mean dispersal distance (about 3 m) in
Dypsis decaryi probably reflects (l) the limited
availability of dispersal agents (seeds tend to pas-
sively fall below parent) or (2) the very limited.
effective range of dispersal agents (Hubbell 1979,
Howe and Smallwood 1982, Howe 1990). Obser-
vations on the main dispersal agents indicate
eilher narrowly restricted territories or home
ranges (i.e., Lcmur catta and Microcebus murinus),
or a tendency to feed on the fruit mesocarp and
drop the seeds below local foraging sites, near the
parent plants.

In the past longer distance dispersal may have
been accomplished by now extinct megafauna dis-
persal agents, including the giant lemurs (Archae-
olemur spp.) and the elephant birds (Aepyorni.s
spp.). Bone and egg fragments oI Archaeolemur
spp. and Aepyornis spp., respectively, have been
reported from a cave (Andrahomana), within the
current distribution of Dypsis decaryi in the south-
east of Madagascar (Walker 1967). Based on the
cranial and dental morphology of Archaeolemur
spp., they appear broadly convergent with Papio
baboons, and were likely to have preferred a
wooded habitat, had a frugivorous diet, and pos-
sessed a greater home range than the present
lemur species (Martin and Wright 1967, Tattersall
1973, Dewar l9B4). Aepyornis spp. were reported
to be mainly vegetarian (Wetmore 1967). These
elephant birds were likely generalist herbivores
and frugivores (Dewar 1984). Cracraft (1974)
interpreted the robustness of Aepyomis as evi-
dence of forest habitat preferences. These extinct
megafauna species (Aepyorni"s spp. and Archaeole-
mur spp.) and, Dlpsi,s d,ecaryi likely occurred in
the same ecological communities, and the fruits of
Dypsi.s may have been a significant component of
their diet. The larger home ranges or territories of
these megafauna may have provided a greater dis-
persal range for the palm seeds in the past, and a
wider distribution than is currently observed.

Most of the seeds fall underneath the parent
plant where seed predation is high. Seed dispers-
ers play an important role in the escape from seed
predation (Janzen 1971, 1972). The removal of
seeds from the vicinity of the parent may thus
increase the probability of recruitment since seed
predators concentrate their activities under the

P R I N C I P E S
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parent plant (Howe et al. 1985). Palms appear to
be more susceptible to seed predation than other
flowering plants, not only because of the size of
the seed resource, but also apparently because of
more limited dispersal (Vandermeer et al. 1979,
Tomlinson 1990). In Euterpe globosa, Janzen
(1971) reported that when the densities ofthe sco-
lytid beetle Cocotrypes carpophagus were at their
maximum, the beetles may destroy all the seeds
produced. Willson and Janzen (1972) also found
that more than B07o of Scheelea rostrata seeds
near parent plants were destroyed by a species of
bruchid beetle.

Seed removal by noctumal lemurs appears to
be greater underneath a closed canopy than else-
where. This result may be related to the arboreal
behavior of Miuocebtu murinw, which may be
better protected from potential predators under-
neath closed canopies (Richard and Dewar l99l).
Removal of seeds left in a gap area was very low.
Mouse lemurs (Microcebu murinus) are reported
to have a wide range in diet (Richard and Dewar
1991), from plant parts (e.g.. fruits. seeds, flowers,
leaves) and insects (moths, mantises, spiders) to
small vertebrates (birds. chameleon, mice) (Petter
et al. 1977). Seeds mav be an important dietary
component of these lemurs during certain periods
of the year. More than SVc of Drysis decaryi seeds
were seen destroyed bt lemurs (as evidenced by
seed fragments remaining) rrithin 1 m of the par-
ent plant (Ratsirarson. unpublished data). The
lower seed removal rate obsen'ed under D. decrtryi
canopies, compared to other closed-canopy con-
ditions, undoubtedly reflects the fact that seeds
present naturally underneath the parent plants
were not removed prior to the experiment. This
inflated the local densitv of seed in the D. decaryi
canopies treatment. Here lemurs were probably
removing experimental as nell as resident seeds.

There was a clear sun'ival advantage to dis-
persal of Dypsis decart-i arvav from the parent
plant. However, the advantage of dispersal is
related to the habitat in which the seed is depos-
ited (Howe et al. l9B5). The optimal environment
for seed survival does not appear to be the optimal
environment for germination. Seeds dispersed and
deposited in a completely open area may desiccate

RATSIRARSON AND SILANDER: DYPSIS DECARYI

and fail to germinateo while seeds deposited below
a closed canopy are less likely to survive given
the lower light level and the higher predation lev-
els by mouse lemurs. The trade-off between dis-
persal and predation depends mainly on the
microhabitat of the sites where the seeds are
deposited which in turn determines the distribu-
tion of the palm. In addition, Oryctes pyrrhus
beetle herbivory appears to have an impo;tant
effect on early stages (seedling and juvenile) of
development of Dypsis decaryi populations. Rhi-
noceros beetles are reported to be a common cause
of mortality in many palm species. For example,
one of the main threats lo the Borassus aethiopium
palm population in Senegal has been reported to
be the large-scale attack by rhinoceros beetles
(Oryctes spp.) (Sambou et al. 1992). Risk of adult
Dlpsis decaryl mortality to rhinoceros beetle attack
appears to be very low (much less than |Vo) in
contrast (Ratsirarson, unpublished data). Human
activities also severely limit the current distribu-
tion of this palm. Intensive leaf harvest (up to
1007o ofleal number in each adult individual) and
the heavy seed collection (up to IO07o of seed
produced per individual) significantly limit growth
and the natural regeneration of Dypsis decaryi
(Ratsirarson et al. 1996).

In sum, the limited natural distribution of Dyp-
sis decaryi in southeast Madagascar seems to be
due to the complex interaction of environmental
requirements, human disturbance, and the effects
of seed dispersers, seed predators, and herbivores.
The widespread human destruction of natural hab-
itat (cutting and burning) associated with the local
intense harvesting of palm resources (leaves,
seeds) Iimits the growth as well as the recruitment
of new individuals. Although adult individuals are
resistant to the effect of fire, early stages of the
life cycle are very sensitive. Fruit and seed dis-
persal are limited and seedling recruitment is con-
centrated underneath the parent plant. The cur-
rent main animal dispersal agents (lemurs, parrots)
deposit seeds near their foraging sites close to
adult palms. Seed mortality by seed predators
(scolytid beetle, mouse lemurs) is higher under-
neath parent plants and under closed canopy than
elsewhere. Thus, seeds dispersed away from adult

2. Dypsis decaryi leaves used in thatching local vil lage homes. View is east toward the wet, montane forest zone.3. Population

of Dypsis decaryi in the third parcel of Andohahela Resene. 4. Emergent canopy of Dypsjs decaryi over the spiny shrub understory

in Andohahela Reserve. View is west toward the arid zone.
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Dypsi,s d,ecaryi may have a higher chance of sur-
vival. Subsequent to dispersal, successful germi-
nation and recruitment depend on the microhabi-
tat where seeds are deposited.
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PALM LITERATURE

SunuelR,tsA.NDHU, S. AND S. Slootnn (eds.)
Fifth International Sago Symposium. Hat Yai,
Songkhia, Thailand, 27-29 Jantary 1994. Acta
Horticuhurae 389. June 1995. 278 pp. Dfl.
88.00 softcover.

Eleven of the 19 papers in this fifth symposium
proceedings are devoted to sago starch as an
industrial raw material and to secondary palm
products. Ethanol, protein-enriched sago starch,
and glucose syrups are examples of starch prod-
ucts discussed. Sago Ieaf pulp for papermaking
and sago pith residue as a green manure represent
the latter product group. Various aspects of sago
palm cultivation are dealt with in six papers on
topics such as research needs, agroforestry, and
seedling production. Two presentations covered
economics: a cost-benefit analysis of sago produc-
tion and a study of starch productivity.

This excellent volume represents another mile-
stone in the ongoing attempt to transform the sago
palm (Metroxylon sagu) into a major commercial
species. Prospects ofachieving that goal are prom-
ising.

To enhance the utility of this review, informa-
tion on the four preceding international sago sym-
posia, held between 1976 and 1990, is given

WALKER, L. C. 1967. Locomotor adaptations in recent and
fossil Madagascar lemurs. Ph. D. Thesis. University of
London.

WETMoRE, A. 1967. Re-creating Madagascar's giant extinct
bird. National Geography Magazine 132: 488493.

WTLLSoN, M. F. AND D. H. JANZEN. 1972. Predation on Schee-
lea palm seeds by bruchid beetles: seed density and dis-
tance from the parent palm. Ecology 53:954-959.

below'; a sixth symposium took place in 1996 .
Since 1990, periodic information on sago palm
developments has also been furnished by a sago
newslettef .

1. Tan, K. (ed.) Sago-76: Papers of the First Inter-
national Sago Symposium. 330 pp. Kemajuan
Kanji, Kuala Lumpur, Malaysia, 1977; Stanton,
W.R. and M. Flach (eds.)Sogo; The Equatorial
Suamp as a Natural Resource. Proceedings of
the Second Intemational Sago Symposium.244
pp. Martinus Nijhoff, The Hague, Netherlands,
1980 (see review in Prinripes 27(l):49-50,
1983); Yamada, N. and K. Kainuma (eds.) Ihe
Third International Sago Symposium: Sago-'B 5.
233 pp. Tropical Agriculture Research Center,
Yatabe, Tsukuba, Ibaraki, Japan, 1986; Ng
Thai-Tsiung, Tie Yiu-Liong and Kueh Hong-
Siong (eds.) Toward,s Greater Adaancement of
the Sago Indu.stry in the '90s. Proceedings of
the Fourth International Sago Sympositm.225
pp. Ministry of Agriculture, Sarawak, Malaysia,
1991.

2. The Sixth International Sago Symposium was
convened December 9-I2,1996 in Pekanbaru,
Indonesia. The theme of the symposium was
"Sago: The Future Source of Food and Feed."
Proceedings will be published.

3. Sago Cornmunication is published three times
per year by Tsukuba Sago Fund, 79I-27
Inaoka, Tsukuba, Ibaraki 305 Japan.

DsNNrs JoHNsott
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CHAPTER NEWS AND EVENTS (continued from o. e2\

sale. The auction was conducted by Paul Leondis
(in the rare absence of Darold Petty, who missed
the meeting due to illness). Paul, one of the few
palmophiles known to reside in Berkeley, was
able, with his erudite and witty banter on palms
and cycads, to coax the attendees to contribute
S392 to our treasury. The membership of the
Northern California Chapter is spread over many
counties. At this meeting we had attendees from
Santa Cruz, Merced, San Jose, and Mendocino
counties, besides the immediate Bay Area.

On Saturday, July 20th, the Northern California
Chapter held its third meeting of 1996 at the Uni-
versity of Califomia Botanical Garden in Berkeley.
Our host for the meeting was Judith Finn, the
assistant manager of the botanical garden. The day
was one ofthose rare, unbearably hot, 90o * sum-
mer days that rarely happen in the Berkeley hilis,
but we persevered. After an informal tour of the
Botanical Garden we held a short business meet-
ing in the new conference center (non air-condi-
tioned) and then Tim Gregory gave a presentation
on cycads suitable for Northern California gar-
dens. The presentation was accompanied by a
large selection of potted cycads from Tim's collec-
tion and also specimens belonging to Paul Leondis
and the Botanical Garden. Tim also had excellent
slides of many of the cycads, that he had taken on
his trips to Mexico and Australia. Some of his
cycads discussed as suitable for Northem Califor-
nia were Dioon edule, D. califanoi, Ceratozamia
mexicana, C. latifulia, Cycas reuoluta, Encephal-
artos fred,erici-guilielmi, E. princeps, E. lehmannii,
Macrozamia communis, and. M. moorei. Afler
Tim's presentation we held our customary palm
auction, which raised $375 for the treasury.
Approximately 45 members attended the meeting.

Our last meeting of the year was held on Octo-
ber 20th at the garden of Brian Bruning in the
Oakland hills near Mills College. Brian's garden
is in one of the very temperate microclimates
found scattered throughout the East Bay hills
where subtropical plants thive. Bougaimillea,
ta,caranda, Heliconia, to name just a few examples
of the near tropical plants one does not expect to
see north of Santa Barbara, are found in Brian's
garden. Growing in his front yard is one of the
larger Parajubaea cocoides in Northern Califomia.
The day was an ideal one for garden viewing, the

temperature being in the mid-7Oos. It was one of
those late fall days for which Northem California
is known. October 20'h was also the fifth anniver-
sary of the disastrous Oakland Hills fire that
destroyed over 3,000 homes just a few miles northp.
of Brian's neighborhood.

After spending much time at Brian's hors d.'oeu-
ares and beverage sideboard we held a short busi-
ness meeting and an auction of palms and com-
panion plants. The auction raised $200 for the
chapter treasury. Approximately 35 members
attended the meeting. Our members in Northern
California are scattered over a large geographical
area. The majority live in the seven counties sur-
rounding the San Francisco Bay. There are several
members in the Sacramento/Stockton areao the far
north countieso Santa Cruz, Fresno, and the central
valley counties. I always ask who has traveled the
farthest to attend one of our meetings and this year
the honor goes to Mr. Martin Howell of San Luis
Obispo who attended the last two meetings.

I would like to thank Richard Smith, Gary and
Kara Gragg, Judith Finn, Tim Gregory, and Brian
Bruning for making 1996 another successful year
for the Northern California Chapter.

Deurnr P. Snrcnr,re

Southern Galifornia Chapter Meetings

Our November meeting was held at the garden
of Leland Lai in the hills above Malibu. His is a
young garden, but he has planted quite a variety
of palms. Over 150 enthusiastic members partic-
ipated in the bidding on palms in our annual
"Concoction Auction" where the donors share one-
third of the value of the plants sold with the chap-
ter. The auction raised over $I,900 for the chap-
ter! Over 300 palms were provided by 12 growers.

Our annual banquet was held in Laguna Beach
on January IB. The event was attended by 120
members and guests, who were entertained by Jeff
Marcus, IPS Board member from Hawaii. Jeff
showed slides of many palms he has photographed
throughout the Pacific.

Our March meeting was held in the Palm Desert
area. Although the climate there is severe, there
are some palms that grow better there than any-
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where else in southern California and we enjoyed
the meeting.

G.q.nv Wool

News from South Florida ChaPter

The South Florida Chapter ofthe IPS conducted
a January 25 tour of the private gardens of Miami
Beach.

A South Florida Chapter general meeting was
held in early Februan at Fairchild Tropical Gar-
den. The Chapter also hosted the Central Florida
Chapter for a tour of private palm gardens and
Fairchild Tropical Gardens on March I and 2.

Rtcr< LnrrxBR

Florida First Coast Chapter News

The Florida First Coast Chapter met together
with the South-East Palm and Exotic Plant Society
for fellowship and a spring palm tour on Saturday,
April 27, 1996. Approximately 25 people were
present, coming from as far away as South Caro-
lina. The tour began at the FCCJ Palm and Cycad
Garden, a garden that is about nine years old, dis-
playing 55 species of palms and eight species of
cycads. Many palms are reaching maturity and are
fruiting. Exceptional specimens of Liuistona spe-
ciosa, Butia capitata, Phoenix syluestris, and P.
theophrasti were a treat for the visitors. The next
stop for the tour was the cloverleaf planting at the
intersection of University BIvd. and the Hart
Bridge Expressway, with 50 Washingtonia robusta
and Phoenix canarieruis. The group then pro-
ceeded to Ed Brown's garden. Among 50 species
of palm were a large Dypsis d,ecaryi, Jubaeopsis
cffia, and a grove of Liuistona chinensis anrl
Washingtonia robusta. Ed also has a rain forest
area with plantings of Ceroxylon, Rhopalostylis
sapida, Chamaed,orea microspadix, and Linospadix
rnonostachya. The tour ended at Matt and Joanne
Encinosa's garden, which has a magnificent spec-
imen of Archontophoenix cunninghamiana
ooLlawa," almost 25 feet tall, as well as significant
plants of royal palms, Acrocomia aculeata, 10-foot
twin windmill palms, and a Trachycarpus nana.
This visual feast was surpassed only by the bar-
becue luncheon prepared by the hosts. Palms were
exchanged and sold.

New officers were elected at the April, 1996
meeting. George Baker, Jr. replaced Ed Brown as
President and Steve Marud replaced George
Baker, Jr. as Vice-President. Matt Encinosa and
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Joel Timyan remained as Treasurer and Secretary,
respectively.

Bazell Palm Service donated six Washingtonia
robtuta, each with 3 feet of clear trunk, to finish
out the northeast cloverleaf at the Hart Bridge
Expressway. These were installed on Aprll 23124
and we look forward to a healthy spring and sum-
mer growing season.

A Fall maintenance meeting was held by.Chap-
ter members at the FCCJ Palm and Cycad Garden.
Several hardy members tumed up in the light driz-
zle to clean and trim the palm displays. New
plantings of Phoenix d,actyli,fera, one with l0 feet
of clear trunk, and Washingtonia robusta are part
of the landscape surrounding the new Arts Com-
plex.

The city of Jacksonville has been going palm
crazy lately with all the new plantings of palms by
the city and business community. Approximately
two miles of Washingtonia robusta have been
planted in the median of AIA from the Duval
County line to the cross roads at Marsh Landing'
Phoenix dactylifera appears to be the most popular
species, as shown by the following sitings during
the latter part of 1996-nine that were planted by
Prudential Insurance Co. along the new parking
Iot on Prudential Drive; those planted along Mon-
roe Street at I-95 to Jefferson Street; a dozen that
were planted at the J. Turner BIvd. interchange at
St. Luke's Hospital; 10 that were planted at the
old GuH Life tower along the river walk; and two
planted at the newly renovated Hilton Hotel along
the south bank of the St. John's River.

About 15 people attended a potluck at Steve
and Belinda Marud's on October 79,1996. Among
many points of interest were palms normally con-
sidered too sensitive for Jacksonville's climate,
including several Raystonea sp. with 8-foot trunks,
which have been in the ground for three years,
Majesty Palms (Raaenea riuularis), and potted
coconuts (Cocos nucifera). Three large Queen
Palms (Syagrus romaraffiana) adorn both front
and back yards, with the largest having 20 feet of
clear trunk. Other large specimens included lla-
istona chinensis, Washingtonia robusta, Washing-
tonia sp., and fruit trees such as bananas, tanger-
ines, tangelos, navel oranges, Sutsuma, and
grapefruits.

A general tour ofthe new expansion at the Jack-
sonville Zoo was attended on October 26,1996by
about 17 members of the First Coast Chapter. The
tour culminated with a session led by Doug Gates,
showing plans for further zoo expansion. Sugges-
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tions by Chapter members as to which palms to
utilize and possible palm donations near the Great
Apes exhibit were discussed.

Jon TrMveN

News from the Sydney Branch Ghapter

The Sydney Branch of P.A.C.S.O.A' met on
November lB at Maiden Theatre, Royal Botanic
Gardens, Sydney. Peter Byme presented a slide
show on the 1996 International Palm Society
Biennial meeting held in southem Califomia in
August. The meeting was followed by an auction.

The Christmas Party was held at the home of
Richard and Monica Szeniak in Rossmore on
November 30. A good time was had by all'

The Principes Minor issue for November 1996
(No. 83) focused on the genus Pritchardia. The
first 1997 issue of Principes Minor (No. 84) fea-
tured the genus Liaistona, with numerous discus-
sions on this genus.

Jrru Ceu'+

News from Fous De Palmiers, for the
Second Semester, 1996

Our association had a stand at the Intemational
Garden Festival in Chaumont sur Loire from June
15 through October 20. The Operation Jubaea
continued, generating from the time it began in
May more than 2,000 letters to our headquarters.
With luck and loving care, we look forward to see-
ing a legacy of Jubaea growing throughout France,
testimonial to future generations of our passion for
palms.

We were also present for the Plant and Garden
Days in Marseilles September t4[-15. Thierry Roy
gaie a conference that dealt with the subject of
acclimatization of l5 different species of palms in
France. The same weekend, Violette Decugis and
Sylvette Viale attended the Flore Passion plant
show at the Villa Rotschild in Cannes.

CHAPTER NEWS AND EVENTS

Paul Milhau and Alain Jamet have tried "in

vitro" experiments with an inflorescence of Butia
harvested from a palm growing in Toulon. We'lI
keep you posted if the results are conclusive. PauI
is in charge of the Foru d,e Palmiers seed bank.

One hundred members got together for our Gen-
era.[ Assembly at the Domaine du Rayol on the
Riviera on Sunday, September 21. We were wel-
comed by president Alain Herv6 who spoke of the
ph"no*".rul growth of the association with somet
150 new members. While no votes r/vere taken, the
year's activities were related by secretary Alain

Jamet, followed by the financial report by treasurer
Bruno Caro. Vice President Jacques Deleuze told
members about the IPS biennial in southern Cal-
ifornia, which he attended. The meeting was fol-
lowed by lunch overlooking the Mediterranean at
the restaurant Maurin des Maures. The highlight
of the day was the guided tour of the gardens by

Jean-Laurent Felicia. A part of the Fous de Pal-
miers' palm collection has been donated to Le
Rayol. Unfonunately, the visit was cut short by a
downpour, sending members running for cover.

On the weekend of October 5 and 6, Patrick
Marty and Steve Swinscoe continued the Jubaea
campaign begun at Courson with a stand at the
Ch6teau de Gaujacq. They distributed over 50

Iubaea seedlings and freshly harvested seeds as
well. This was an opportunity for many members
from throughout southwestern France from the
Pyrendes to M6doc to Dordogne to meet, and share
palm experiences. The campaign continued at the
autumn rendezvous at Courson, also in October'
Mireille Requiston showed her works on the
theme, Portraits de Palmiers, at an art exhibition
in Paris, October 10-14.

During the course of the year, the Alain Moinie
palm collection was distributed. The more delicate
palms had already been donated to the Hanbury
garden in La Mortola, Italy, two years ago and this
year the remainder were divided up between the
cities of Hy6res Les Palmiers and Le Pradet. In

Bactris jamaicana L. H. Bailey

This palm is one of ihree species of Bactris found in the Greater Antilles. Bactris jambana is endemic to Jamaica: it was

described by Bailey in 1938 based on characteristics of the fruits and leaves. Its closest relatives are B. plumerinna Mad., from

Hispaniola, and B. cubereis Burret, from Cuba (Salzman and Judd. 1995. Brittonia 47:345-371); together they fom the Antillean

clade, which is closely related to the lineage that includes the peach palm or pejibaye, Butris gasipres Ktnth. Bactris jamarc&m

occurs in scattered populations on limestone and lateritic soils in the Cockpit Country, John Crow Mountains, and the Central

Plateau, but it is nmhere common. Bactris jamaicand can grow to be 15 m tall in clumps of more than 30 stems. One seldom

finds young seedlings in pastures and other disturbed habitats. Hence, successful reproduction in the wild appears to be rare and

infrequent, and habitat disturbance may directly contribute to the decline ofthis species.-ScottZona
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Hy6res, the palms were planted in the Olbius
Riquier garden. In La Pradet, the creation of the
first public palmetum in France was made official,
planting and labeling the collection in the Parc
Cravero, watched over by century-old Jubaea.

The Board of Directors met in Hy6res on Octo-
ber 26. Relations with IPS were discussed and it
is planned for the future to equip some board
members with modems to facilitate communica-
tions. With the upcoming mid-term IPS Board of
Directors meeting planned for May 17-19 in Lon-
don, it was decided to invite interested directors
to discover the palms of the Riviera on May 22-
24, to be followed by our General Assembly May
25 in Monaco.

Our Secretary Alain Jamet resigned in Novem-
ber. With the help of his wife Micky, they trans-
formed the secretariat, assuring regular commu-
nication with our memberso producing an
up-to-date roster, and organizing two major trans-
Atlantic trips to California and Florida. They look
forward to devoting more time to their fabulous
palm collection overlooking the city ofToulon and
the Mediterranean. Daniel Jaquemin, recently-
retired Director of the century-old nursery, P6pi-
nidres du Gros Pin, offered his services as interim
secretary.

-We 
were happy to see the publication of two

new books in French, Lexicon Palmarum and Pal-
miers d,e la C6te d,'Azur, a re-edition of the hard-
to-find book by Chabaud, first published in 1915.

The Palmier No. 15, our journal, came out in
December, with color on the front and back covers
for the first time and 36 pages altogether. It
included a botanical study by Thierry Roy about
the secrets of seeds, and an article by Pauleen
Sullivan translated by Ren6 Coatiry about Dlpsi"s
decipierc, and a report by Jacques Deleuze con-
cerning the genus Lirnspad,ix. News of the asso-
ciation followed, along with letters, the latest in
books available, and classified ads.

Activities for 7997 include visits to Le Rayol
and Les Cedres on the Riviera, Kew in London.
and the greenhouses of Chevreloup near Paris, as
well as our annual presence at Courson, Gaujacq,
and Chaumont in the Spring.

Please note the October 1996 IPS Membership
Roster contained erroneous information. Our jour-
nal, until further notice, appears twice a year with
the same format as Principes. It is available with
Fous de Palmiers membership for 200 French
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Francs. Those interested should send a bank draft
to IPS Chapter Correspondent Steve Swinscoe.

Sravr Swrxscoe

European Palm Society 1996 Meeting in
, Rome

The last days of August and beginning of Sep-
tember saw the long-awaited arrival of the thi4!
European Palm Society "get-together."

In late August, 54 members and their families
from 11 countries checked into the exeellent Tur-
ner Hotel, just by the ancient city wall of central
Rome, our base for the next four days of scheduled
activities. For many of us, it provided an ideal
opportunity to renew old friendships and forge new
ones. A carefully arranged and tempting program
of events had been put together by our host in
Rome, member Dario Peso. Bright and early the
next moming we assembled for the coach to our
three gardens chosen for the day. These were all
located in Rome itself. Our trip to the first stop,
Villa Sciara, saw the coach winding through the
spectacular heart of Bome, taking us aeross the
river Tiber and providing a mini sightseeing tour in
itseH. Villa Sciara is a large garden, perched on a
hillside overlooking Rome. We were met by Paola
Larnara who provided some history of the garden
and led a tour of the main planted area. The orig-
inal villa and walls that surround the garden were
constructed around 1600 by Prince Barbarisri.

The garden is home to large old specimen
plants, many of which are palms. Principal among
these are two fruiting Jubaea, providing a good
opportunity to collect some seed, many Butia cap-
itata, showing the variability that ean be seen in
these palms, and large Woshingtonia. It was a
good introduction to the gardens of this city.

We next headed to the Piazza Cavour in the
heart of Rome, making a brief stop enroute to pay
homage to a large Liaistona chinensis. The Piazza
is surrounded by busy roads, but provides a quiet
place to sit and have lunch or a welcome drink.
The weather during our stay was great with warm,
sunny days and lovely summer evenings; perfect
for garden vistas. The palms in the Piazza were
carefully placed in a pattern and again were large
and well-established specimens. Especially nota-
ble were the tall Brah,ea annata carrying their
long infructescences, quite spectacularo as well as
a number of Phoenix, again showing great vari-
ability in appearance.

From here we continued to our final destination

P R I N C I P E S
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and picnic lunch, the Villa Torlonia, which pro-
vided welcome service as a public park. Again a
property with a long history, the Villa's most
famous occupant must surely have been Musso-
lini, who would have seen the garden in its better
days. Elsewhere on the property stands what
remains of a once great conservatory. It must have
been a truly spectacular sight when fully glazed.
Amazingly we could determine high up and back
amongst the ruins, the foliage of a large cycad,
probably Encephalartos horridus. How long has it
survived on just rainwater?

Notable plants in this garden are many large
clumps of Chamaerops hum.ilis, several individuals
of which had fallen, only to continue to grow in
the manner of large Sererwa reperul A group photo
in fact was taken with us all sitting along such a
trunk. Numerous and sizable Sabal also grew here
as did at least one large Brahca edulis, whichwas
carrying ripe fruit. Again, numerous Phoenix
palms, especially around the entrance where they
accompanied an Egyptian obelisk, made an
incredible sight. Most were in fruit and each tree's
fruits varied in color, encompassing all shades of
red, orange, and yellow.

August 3l saw an early start for the nursery of
Tor San I-nrenzo, south of Rome and apparently
the largest in Europe. Normally open only to trade
customers, we were treated to a tour of this enor-
mous nursery and a chance to select purchases
from palms, cycads, cactio succulentso and much,
much more.

We left here after a few hours for a five-course
lunch at a special restaurant, before taking a short
walk down to Dario's house. Here we were treated
to a tour of his wonderful garden, enjoying drinks
and snacks in the warm afternoon sunshine and,
for those with the energy, a splash in the pool.
The garden proved the ideal place for everybody
to mingle and relax, enjoying the plants, conver-
sation, and Dario and his family's warm hospital-
ity. Dario has been adding many plants to his gar-
den and has a great collection, not just of unusual
palms, but superb shrubs and trees, a number of
which carry great fruit.

Martin Gibbons, Toby Spanner, and I presented
two illustrated talks back at the hotel that evening.
My own covered the cycads I encountered in South
Africa, while Manin and Toby's featured their
recent expedition to South America.

The morning sunshine saw us head back into
central Rome for the famous Botanic Garden. Nor-
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mally closed at this time of year we were lucky to
have arranged a special opening. We were met
again by Paola who provided some background to
this very long-established garden. A large collec-
tion of plants are maintained here. It was possible
to enjoy the arid garden, home to a good and var-
ied collection of Agaae, Yucca, and Dasylirion.
Aquatic gardens with pools of lotus and paplrus,
beds of medicinal plants, and a glasshouselwere
home to more tropical vegetation. The garden
boasts a good collection of palms, including a
mature ooleaning" lubaea. A huge, snake-trunked
Nannonhops, over 200 years old and beginning to
form a second head to the main trunk, indicating
a forthcoming flower spike, is the main attraction
to the palm garden. Almost certainly this is the
largest "Nanny" in the world, its recumbent main
trunk bearing numerous o'scars" of past flowerings'

Here too are tall Trachycarpus, some with clean
trunks and neat "rounded" leaves, though not
thought to be ?. martianus. A fumber of Brahea
grow here also, notable among these being a
stately B. d,ulcis, a magical species with perfect
leaves and stunning coloration. Underused, per-
haps because oftheir spiny nature, Trithrinax also
grow here, superbly architectural species. All in
all it was a lovely garden to visit, a real 'omust

see."
Our final day saw the long drive down to Naples

and the private garden of the university. We
arrived mid-moming and were given a tour of the
main plant collections. These are arranged by
botanical groupings and included primitive coni-
fers, cycads, a brilliant and atmospheric "sunken"

tree fem garden, a rock garden for succulents, var-
iegated plants, and of course palms! Perhaps the
widest selection of specimens occurred here-
numerous Chamaed,orea, for example.

Very well maintained and with all plants look-
ing healthy, it was certainly a highlight of the trip
for me and well worth the long drive to see. Naples
itseH has a very mild climate and is more humid
than Rome. It owes this to its position on the bay
and allows, for example, large clumps of Strelitzia
nicolai to form, which would be cut back to the
ground by frost elsewhere.

The meeting was voted a great success by all
who attended, offering friendship, great gardens,
and a superb city with so much to see. I was cer-
tainly disappointed to leave, but did so with fond
memories!

ToNv KIuc
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LETTER

November 20, 1996

Dear Mr. LeGardeur and Members of the Palm
Society,

I am writing now to acknowledge formally the
receipt of two Phoenix canariercis donated by you
most generously in memory of Miriam Bomhard.
Various building renovations prohibited the plant-
ing of these trees last season, but rest assured that
neither Miriam Bomhard nor the palms themselves
are forgotten. Tom Armitage is keeping them
safely for planting in June of 1997. As soon as a
plaque is made, I will send a picture to you.

I am fortunate not only to have learned more
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about Miriam Bomhard and your own generosity
but also to have learned something of palms-
through you. For my ability to name the vision
from my windowo which I can now identify as a
mature Phoenix canariensis, I thank you.

And of course, thank you for your interest in
Miriam Bomhard and the place she played in
Newcomb College, as well as in expanding the
world of knowledge about palm trees. $l

Sincerely,

Suseru Tucrrn
Curator of Books and Records
Newcomb Center for Research

\ on Women
Tulane University
New Orleans, Louisiana

P R I N C I P E S

Photo Credits Due

In the January issue of Princrpes (Vol. 4I, No. 1) photo credits should be given for the two color
photos in the Invitation to join the International Palm Society. Credit for the picture ofthe tropical
forest belongs to Don Hodel, and credit for the miniature "Lady Palm" in enameled pot belongs
to Lynn McKamey.

Martin Gibbons & Tobias Spanner offer expedition collected seeds (bulk only) of interesting and
rare palms and cycads: Parajubaea, Medemia, the new Trachycarpus'sikkimensis' and, Trachycar-
pru 'oreophilus', Chamaerops humilis var. cerifera (blue Moroccan variety), etc. Please fax for
descriptive price list to: l-44 l8l 846 6888. Phones/addresses/email, see roster.

INCOMPARABLE PALM AND CYCAD PHOTOS-Lotusland: A Photographic Odyssey.233 color
photographs illustrate Madame Walska's legendary garden. With shipping: $69 US, $72 overseas
(air $80). Free catalog includes palm collector mystery series. KNOLL PUBLISHERS 805-564-
3377. FAX 805-966-6657. E-Mail: aakoll@aol.com.
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Guihaia grossefi.brosa, displaying the white underside of the leaf. see pp. 7o-73 in this issue.




