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Three types of endocarps are distinguished

among palm fruits on the bases of time of dif-

ferentiation, cell layers involved, and mode of

development. The simplest consists solely of

the modified locular epidermis; another in-

volves a region of variable thickness separated
from the locular epidermis by several cell lay-
ers of parenchyma; the most complex includes
the inner fibrovascular bundles, the locular epi-
dermis, and the intervening parenchyma. The
taxonomic distribution of the types of en-
docarps and their possible significance are
discussed.

Palm fruits are known and used by
many peoples throughout the tropics, but
anatomy and development have been
studied in only two fruits, the coconut
(Winton, 1901) and the date (Lloyd,
1910; Long, 1943). Factors contribut-
ing to this lack of information include
the usually long developmental period be-
tween pollination and ripening, the geo-
graphical inaccessibility of most palms,
and the frequently intractable nature of
the fruits themselves.

Mature palm fruits characteristically
have a specialized, usually sclerotic, layer
known as the endocarp in the inner por-
tion of the fruit wall near the locule. Its
formation may involve the locular epi-

* This study is part of a doctoral thesis sub-
mitted to the Graduate School of Cornell Uni
versity, fthaca, New York. The author wishes
to acknowledge the advice and assistance of
Dr. H. P. Banks, Dr. N. W. Uhl, Dr. P. B.
Tomlinson, Dr. Harold E. Moore, Jr., and the
late Mr. C. A. Donachie, Jr., who made many
of the collections at the Fairchild Tropical
Garden,
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dermis dnly or, more commonly, several
to many layers of cells in the inner por-
tion of the gynoecial wall. When the
fruit is mentioned in specific descrip-
tions, the endocarp usually receives pass-

ing reference as being oostony" or ttfi-

brous" or otpapery" with no mention as
to its histological nature or its develop-
mental history. As part of a larger study,
the development of the endocarp has
been followed in the fruits of a number
of species of palms.

Mqferiqls qnd Methods

Periodic collections were made of de-
veloping fruits of 12 species and mature
fruits of six additional species were
added resulting in a total of 13 genera
examined. Six of the approximately 15
(depending upon author) groups into
which palms have been classified (Table
I) were represented. Collections were
made from plants growing at the Fair-
child Tropical Garden, Miami, Florida,
or in the greenhouse at Cornell Univer-
sity, Ithaca, New York. Voucher speci-
mens are located in the L. H. Bailey
Hortorium at Cornell University.

The developmental stages and the ma-
ture fruits were fixed in FAA, dehy-
drated, embedded in ooParaplast" and
sectioned serially. The sections were
stained with Heidenhain's hematoxylin,
I% safranin, and. 0.5% aniline blue,
modified from Johansen (1940). To in-
sure penetration of the dehydrating and
embedding fluids, the younger fruits
were slashed through the fruit wall
nearly to the locule and the larger fruits
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Table l.

P R I N C I P E S

Palms d,escribed, with, d,ocum,entation and with position in
clas silicatio n ind'icated'.

[Vol. 17

two system,s ol

Moore,  1973
without rank'

Potztal, 1964
as subfamilies

Coryphoid palms
Coccothrinax sp. (FTG :P-2209)
Liuistona chinensis (Read, 712)
Pritchardia pacilica (Read 9581)
P,hapid,ophyllum hystrix ( B H -60 -85 B)
Thrinax sp. (FTG:1014)

Caryotoid palms
Caryota mitis (Read 1429)

Chamaedoreoid palms

Chamaedorea sp. (.Moore & Buntins 8913)
C. ahernans (BH-61-1177)
C. microspad,ix (FTG :P-4083)
C. pochutlensis (BH-60-BL9)
Mascarena lagenicaulis (Read 770')

Arecoid palms
Ptychosperma macarthurii (FT G : RM 87 2 A)
P. l ineare (Essis 710122-I)
l/eitchia arecina (Read' 9583)
V. merrillii (Read, 1235)

Cocosoid palms
Arecastrum romanzollianum (.Read' 91 1)
Arilruryroba schizophylla (Read 812)

Coryphoideae

Caryotoideae

Arecoideae
tribe Chamaedoreeae

Arecoideae

Cocosoideae

" Categories are informal and used in an interim classification of palms.

were cut into small pieces. Dehydration

and embedding times also had to be

greatly extended. Sections of mature en-

docarps of the cocosoid fruits were cut

on a diamond-edged rock saw, ground

by hand on carborundum paper until

translucent, and mounted in HSR with-

out stainine.

Results

Convpnorr PALMS. Approximately
half of the 31-32 genera have flowers
with apocarpous gynoecia and five of
these, here represented by Thrinax,have
only a single carpel. Flowers of the re-
maining genera are tricarpellate with
carpels connate by their styles, here

1-7. Structure of carpel and fruit wall. a. Thrinax sp., mature truit wall X 76: e: endocarp;

s=seed coat.2. Thrinax sp., developing fruit wail X 3I: arrow indicates endocarp (e). 3.

Pseud,ophoenix sargentii, mature fruit wall X 3l: e= endocarp. 4. Coccothrinax sp., mature fruit

wall X 31: v=vascular bundle; sc:group of sclereids. 5. Thrinax sp., carpel wall X 95:

v=developing vascular bundle; fe-radially elongate cells oI future endocarp. 6. Charnaedorea
abernans, mature fruit wall X 300: s = outermost layer of cells ol seed coat; e: cell of endocarp.

7. Caryota mitls, mature fruit wall X 200: dark area at bottom (s) is seed coat; e:endocarp'
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represented hy Pritchard'ia, or syncar-
pous to varying degrees.

Thrinax sp. The one-seeded fruit de-
velops from the single uniovulate carpel.
At anthesis, the carpel wall consists of
an outer zone of small, isodiametric cells
separated by a single ring of procam-
bial strands from an inner zone o{ larger
cells, many of lvhich contain raphides.
The endocarp is partially differentiated
as a layer of radially elongate cells out-
side the ring of procambial strands (Fig.
5) in the distal portion of the carpel.
The tissues are less well differentiated
toward the base but as the fruit ages,
this difference in degree of maturation
disappears. The endocarp is well differ-
entiated and the cell walls are sclerified
(Fig. 2) rvithin seven days of pollina-
tion. The sclereids tend to separate as
the fruit continues to enlarge and the
resulting spaces are filled by the en-
largement of adjacent parenchyma cells.
These intrude among the existing scle-
reids, assuming highly irregular shapes,
and subsequently become sclerified. In
this manner the endocarp is maintained
as a continuous layer throughout the de-
velopment of the fruit. No mitotic fig-
ures have been observed in the paren-
chyma cells mixed with or adjacent to
the endocarp and no silica is deposited
in the endocarp sclereids. The growing
seed eventually crushes the inner zone
o{ large cells and presses the vascular
bundles against the endocarp so that the
endocarp appears to lie next to the loc-
ule in the mature fruit (Fig. 1). The
intervening vascular bundles, however,
indicate that the endocarp has a more
superficial origin.

lVol. 17

Related, taxa. Thrinax excelsa Lod-
diges ex Grisebach, as described bv Uhl
and Moore (197I), is very similar in
the structure of the gynoecium, but
fruits of the age examined showed no
evidence of the endocarp. The closely
allied genus, Coccothrinar, is similar
in the structure of the gynoecium (Uhl
and Moore, I97I). Unlike Thrinax, the
endocaip is not complete but is repre-
sented by patches of sclereids separated
by groups of parenchyma cells (Fig. 4) .
The sclereids occur mostly in association
with the vascular bundles. No silica oc-
curs in the endocarp sclereids.

Pritchardia pacilica Seemann & H.
W'endland. A one-seeded fruit develops
from one of three uniovulate carpels
that are initially connate by their styles.
The aborted carpels are distal on the
mature fruit. The endocarp is not dif-
{erentiated in the carpel wall at anthesis,
but within nine days of pollination it
differentiates {rom a region of large
parenchyma cells three to four cells away
from the locule and interior to the devel'
oping vascular system. During fruit en-
largement, the sclereids tend to separate
from one another, and parenchyma cells
immediately outside the endocarp, as
well as those mixed among the sclereids,
enlarge and intrude among the previ-

ously differentiated cells, o{ten assum-
ing highly irregular shapes (Fig. 10).
Occasional divisions in the adjacent pa-
renchyma cells add to the endocarp until
25 days after pollination, when all di-
visions have ceased and silica is de-
posited. Starting at about 46 days, the
silica-containing cells become sclerified,
thus increasing the radial extent of the
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B-11. Structure of fruit wall and endocarp. B, Liuistona chinensis, developing fruit wall X 600:

endocarp (e) at bottom; plain arrow indicates mitotic figure in meristematic zone. 9. Liuistona

chinensis, mature fruit wall X 31: e=endocarp; v=vascular bundle. 10. Pritchard'ia pacifica,

cells of mature endocarp N 600: note thick cell walls and irregular shapes of some of the cells;

l=locule. I1,. Rhapid,ophyllum hystrix, mature fruit wall a 3I: e=endocarp; s=seed coat.
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endocarp without an increase in either
cell size or cell number. The endocarp
is approximately 240p thick and lies al-
most immediately adjacent to the locule
(Fig. 10) in the mature fruit.

Liaistona chinensis (N. J. Jacquin)
R. Brown ex Martius. The one-seeded
{ruit develops from one of three uni-
ovulate carpels connate by their styles.
The aborted carpels abscise. The endo-
carp, not apparent in the carpel at an-
thesis, is differentiated shortly a{ter pol-
lination as a tough layer of sclereids
mixed with parenchyma, three cells re-
moved from the locule. The endocarp
is maintained as a continuous layer
throughout fruit enlargement by the
activity of a distinct meristematic layer
immediately outside it (Fig. B). The
individual sclereids are separated from
one another as the fruit enlarges. Cells
produced to the inside o{ the meriste-
matic zone intrude into the sclerotic
layer and fill the gaps between the pre-
existing cells, o{ten assuming highly ir-
regular shapes. Most of these later-
formed sclereids contain silica bodies,
which the earliest ones lack. Cells are
also added to the endocarp by division
of the associated parenchyma and of
the cells between the endocarp and the
locule. With the ripening of the fruit,
the endocarp thickens rapidly, due en-
tirely to the sclerification of the cells
on both sides of it. The endocarp is
approximately 300p, thick in the mature
fruit and lies to the interior of the vas-
cular system almost immediately ad-
jacent to the locule (Fig. 9).

Rhapidophyllum hystrix (Pursh) H.
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W'endland & Drude. The one-seeded
fruit develops from one of three uni'
ovulate carpels. The endocarp and, in
fact, the entire {ruit structure resemble
closely the fruits of Liuistona and Pritch-
ard,ia. No data are currently available
on the development of the endocarp in
Rhapidophyllurn, b:ut the endocarp lies
between the vascular system and the loc-
ule (Fig. 11) in the mature fruit. Cells
of the thick (approximately 450p wide)
endocarp are more or less isodiametric
and contain silica.

C.q.nvororl eALMS. The three genera
of this group have flowers with tricar-
pellate, syncarpous gynoecia. All three
carpels enter into the {ormation of a
one- to three-seeded fruit.

Caryota m,itis Loureiro. The one-
seeded fruit develops from the one- to
three-locularsyncarpous gynoecium. The
endocarp is not formed until the fruit
is nearly ripe. At that time the previ-
ously isodiametric cells of the locular
epidermis elongate radially to a maxi-
mum diameter of 50p,, become sclerotic,
and {orm the thin endocarp which tends
to adhere to the seed (Fig. 7). Minute
grains of silica occur, embedded in the
walls of the endocarp cells. In the ma-
ture fruit, the "papery" endocarp
(Moore, 1960), consists solely of the
sclerotic cells of the locular epidermis.

Related, taxa. The structure of the
fruit wall oI Caryota urens Linnaeus
as described by Rao (1959) is similar
to that of C. mitis. The histology of
the gynoecium of C. mitis at anthesis
is like that ol Arenga (Uhl and Moore,
reTr).

<.

12-15. Structure of gynoecium and fruit wall. 12. Ptychosperma macarthurii, longitudinal section

through gynoecium X 31. 13. Ptychosperma lineare, mature fruit wall X 31; le- locular epi-

dermis; v = vascular bundle. 14. Veitchia arecina, mature fruit wail X 31; le = locular epidermis;

v = vascular bundle at outer limit of endocarp zone. 15. Mascarena lagenicaulis, mature fruit

wal l ;  150:  e:endocarp;  s=seed coat ;  smal l  whi te bodies indicated by arrow, sb,  are s i l ica

bodies in the endocarp cells.
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walls arePssunopHopNICoID IALMS. The single
genus has flowers with a tricarpellate,
syncarpous gynoecium,

P s ewd opho enix s ar ge ntii 1I. Wendland
ex Sargent. Each lobe of the one- to
three-lobed fruit develops from one of
the three uniovulate carpels. The endo-
carp is derived {rom the locular epi-
dermal cells which begin to elongate
radially at 29 days after pollination and
which reach a maxirnum \ensth ol 240p
in the next 60 days. The cell walls then
become scleri{ied and the layer {orms a
hard endocarp which is appressed, but
not adherent, to the seed (Fig. 3). No
silica occurs in the cells o{ the endocarp.

Cu,tulnronrolD pAr-lrs. The six gen-
era in this group all have flowers with
a tricarpellate, syncarpous gynoecium,

Mascarena lagenicaulis L. H. Bailey.
The one-seeded fruit develops from one
o{ the three uniovulate carpels; seeds
do not ilevelop in the other two carpels
which remain small in the fruit. At
about 16 days after pollination, the pre-

viously isodiametric cells of the locular
epidermis begin to elongate radially.
A single silica body is deposited in the
outer end of each cell at about 44 days
and the cells continue to elongate, reach-
ing a {inal length of approximately 70p.
Scleri{ication of the cells does not occur
until the fruit is essentially {ull size and
the endocarp consists solely of the scler-
ified locular epidermal ceils (Fig. 15)
in the mature fruit.

Chamaedorea sp. (BH-61-I178). The
one-seeded fruit develops in the same
manner as that oI Mascarena lageni'

caulis. Approximately 25 days after
pollination, a single silica body is

deposited in each cell of the locular

epidermis. There is no further di{fer-

entiation of these cells which remain un-

sclerified in the mature fmit. The final

structure in this species is similar to

that illustrated in Figure 6 for C. al-

ternons except that the cell
thinner.

Related taxa. The locular epidermal
cells o{ C. microspad,ix Bwrct, C. aI'
ternans H. Wendland, and C. pochut-
Iensis Liebmann ex Martius are similar
to those ol the Chamaed'orea species de-
scribed above in that they are isodia-
metric and contain a silica body (some-
times more than one in C. microspadix).
However, at least some of the cell walls
are sclerified in these species and the
endocarp thus formed is more definite
than that in Chamaed,orea sp. The struc-
ture of the carpel wall of C. metallica
O. F. Cook ex H. E. Moore and C. ern-
esti-augusti H. Wendland at anthesis as
described bv Uhl and Moore (f97f ) is
similar to that in Chamaed,orea sp. (BH-
61-1178). The only significant differ-
ence in gynoecial histology between Mas-
careno, and Chamaed,orea is the presence
of a large number of tannin-containing
cells in the former.

Anncorr PALMS (Ptychosperma al-
liance). All eight genera of this alliance
have flowers with tricarpellateo syncar-
pous gynoecia which are pseudomo-
nomerous and contain solitary ovules.

I/eitchia arecina Beccari. The limits
of the sterile carpels are not evident
in the one-seeded fruit. In the inner
portion o{ the ovary wall at anthesis, lon-
gitudinally oriented procambial strands
encircle the locule, separated from it
by several cell layers of parenchyma.
Extensive fibrous sheaths are dif{er-
entiated around the bundles but are not
scleri{ied. Silica is present in cells sur-
rounding the bundles only in the more
mature distal part o{ the ovary. Matura-
tion is basipetal and centripetal. Four-
teen days after pollination, silica has
been deposited in cells of the bundle
sheaths as far as mid-locule and after
24 days, when scleri{ication o{ the fi-
brous sheaths of the outer bundles has
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begun in the region of the locule, silica
is present in the bundle sheath cells at
the base of the locule. The basipetal
maturation of the tissues from a diffuse
basal meristematic zone occurs at a rate
equal to the growth of the fruit during
most of the developmental period, thus
the only part of the {ruit devoid of scle-
rotic tissue is the area encased in the
persistent perianth. Cell divisions in
the basal zone occur in all planes, and
early in development may occur as high
as mid-locule, but later are restricted to
the approximate level of the locule floor.
When the fruit has reached nearly fuli
size, the parenchyma layer between the
locular epidermis and the fibrous zone
shows considerable tangential stretching
and crushing of the cells. Subsequently,
in the ripe fruit, the parenchymatous
zone, Ihe locular epidermis, and the fi-
brous zone are all scleri{ied, forming a
tough endocarp (Fig. 14).

Related, taxa. The structure of the
gynoecium and the development of the
endocarp in Veitchia merrillii (Beccari)
H. E. l\4oore are essentially identical to
those of V. arecina described above. The
more extensive fibrous sheaths on the
outermost bundles form a more evident
outer boundary o{ the endocarp in Z.
arecina, but otherwise the fruits of the
two species are very similar.

The same basipetal and centripetal
pattern of maturation is evident in the
{ruits of Ptychosperma macarthurii (H.

Wendland) Nicholson (Fig. i2). The
locular epidermis is selerified, as are a
few cell layers of parenchyma and the
fibrous sheaths of the vascular bundles
rvhich lie near the locule. However, the
entire zone is far less developed than
in the l/eitchia species. The structure
of the mature fruit oI P. lineare (Bur-
ret) Burret (Fig. 13) is similar to that
oI P. macarthurii.

16. Arikuryroba schizophylla, longitudinal
section through gynoecium X 14.

As described by Uhl and Moore
(I97I), Paralinospad,ix, oI the Linos-
pad,ix alliance, and Areca, of the Areca
alliance, of the arecoid palms show a
similar arrangement of longitudinally
oriented vascular bundles in the ovary
wall and exhibit basipetal and centrip-
etal maturation of the tissues.

Cocosorl PALMS (Cocos all iance).
The genera of this alliance have flowers
r.rith tricarpellate, syncarpous gynoecia
always containing three (or rarely more)
ovules at anthesis.

Arecastrurn romanzollianum (Cham-
isso) Beccari. A one-seeded fruit is
formed from all three carpels; the two
aborted ovules are crushed against the
inside of the endocarp. At anthesis, the
endocarp is differentiated as a region
o{ isodiametric, thin-walled parenchyma
cells between the locular epidermis and
the longitudinally oriented procambial
strands of the fibrous zone. The distal
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portion of the gynoecium contains fully
mature tissues and some sclerified cells
in the fibrous bundle sheaths, whereas
the basal portion remains meristematic
(Fig. 16). Maturation of the tissues is
basipetal and centripetal and keeps pace

with the enlargement of the fruit from
the base, so that only the portion en-
closed within the persistent perianth

remains without sclerotic tissue. When
the fruit has reached about two-thirds
of full size, scleri{ication begins in the
distal portion of the parenchyma zone.
Sclerification proceeds basipetally and
the cell walls become increasingly thick
and hard (Fig. 17). In the mature fruit,
the sclerification has extended slightly
into the parenchyma surrounding the
bundles of the fibrous zone and thus
the endocarp includes the innermost fi-
brous bundles.

Related, taxa. The gynoecial structure
and development of the fruit of the
closely related Arikuryroba schizophylla
(Martius) L. H. Bailey are essentially
identical to that described for Arecas-
trurn. iJhl and Moore (.L97I) note the
similar maturation of the distal tissues in
gynoecia of Bactris, Butia, and Elaeis.

Discussion

The number of genera and species in-
cluded in this study is so small that only
tentative conclusions can be drawn, but
the results obtained suggest that the
structure and development of the endo-
carp correlate sufficiently well with other
morphological characteristics that they
may be.useful in indicating relationships
and may also be of diagnostic value in
some groups.

Among the fruits studied, three endo-
carp types are distinguishable on the
bases of time of dif{erentiation, cell lay-
ers involved, and mode of development.

Type I. The Type I endocarp is the
simplest and is derived solely from the
cells of the locular epidermis which may
be isodiametric or radially elongate and
are usually sclerotic and contain silica.
Differentiation and sclerification of the
endocarp do not occur until the fruit has
reached essentially full size. The Type
I endocarp has been observed in the
chamaedoreoid, pseudophoenicoid, and
caryotoid groups of palms.

Type IL The Type II endocarp dif-
ferentiates from the inner portion of the
fruit wall early in development. The
locular epidermis is not involved in the
{ormation of the endocarp, which is sev-
eral layers removed from it. After scle-
ri{ication of the earliest di{ferentiated
cells, the endocarp is maintained as an
intact layer throughout the growing pe-
riod by the enlargement and intrusion
of adjacent parenchyma cells into the
spaces left as the sclereids separate.
The Type II endocarp has been ob-
served only in the coryphoid palms.

Type III. The Type III endocarp is
the most complex and variable. The en-
docarp consists of three tissues: the
sclerified locular epidermis, the scleri-
fied and sometimes confluent sheaths
o{ the inner vascular bundles, and the
intervening parenchyma, also sclerified.
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In the cocosoid palms, the parenchyma-
tous zone is greatly exaggerated and
may be almost as thick as the rest of
the fruit wall. When the endocarp of
a cocosoid fruit becomes sclerified, so
do the parenchyma cells surrounding the
innermost vascular bundles which thus
become included in the endocarp. Fruits
oI the Ptychospenna alliance of arecoid
palms have a far thinner zone of pa-
renchyma between the locular epidermis
and the fibrous zone. In gynoecia hav-
ing a Type III endocarp, the paren-
chymatous and fibrous zones are dif-
ferentiated at the time of flowering.
Scleri{ication of the fibrous bundle
sheaths first occurs distally and proceeds
basipetally, as does sclerification of the
parenchymatous zone. The Type III
endocarp has been observed in fruits
of cocosoid and arecoid palms.

Comporisons qnd Relotionships

The intrusion of parenehyma cells into
an adjacent sclerotic zone and their sub-
sequent sclerification in a manner sim-
ilar to that which occurs in the Type II
endocarp of the coryphoid palms was
noted by Llovd (1910) and Long (1943)
in fruits of the date (Phoenix dactylilera
Linnaeus). The sclerotic zone in the
date is located near the outer surface
and has been termed an ttexocarp"

(Lloyd, 1910; Long, 1943). The phoe-
nicoid and coryphoid palms are con-
sidered to be closely related (Drude,
1887; Potztal,1964; Moore, 1973) and
a similar mode of growth of a sclerotic
zone is not unexpected.

Within the coryphoid group, Rhapid,o-
phyllutn has been placed in the Trithri-
nax alliance of the apocarpous genera
along witlr Thrinax and. Coccothrinax
(Moore, 1973) but the position of the
endocarp to the interior of the vascular
system is.more similar to that of Li-
aistona and. Pritchard,ia oI the Liaistona

alliance o{ syncarpous genera. The lo-
cation of the endocarp relative to the
vascular system needs to be determined
for more coryphoid fruits before its
significance can be determined. The
enlargement of a sclerotic endocarp by
a meristematic zone, such as occurs in
Liaistona chine4,sis, has not been re-
ported elsewhere.

The pseudophoenicoid and chamae-
doreoid palms are generally considered
to be closely allied (Drude, IBBT1' Potz-
tal, 1964; Moore, 1973) and their fruits
are very similar, especially with regard
to the development and mature form of
the endocarp. Among the chamaedore-
oid palms studied, the five species can
be arranged in a series based on the de-
gree of differentiation of the locular epi-
dermal cells: those cells are isodiametric
with unmodified walls in Chamaed,orea
sp., isodiametric with the locular tan-
gential and radial walls slightly sclerified
in C. microspad,ix, isodiametric with tle
same walls thicker and more heavily
sclerified in C. alternazs, isodiametric
with all walls very thick and heavily
sclerified in C. pochutlewis, radially
elongate and with all walls very thick
and heavily sclerified in Mascarena la-
genicaulis. Although the Mascarena en-
docarp appears distinctive, it is only
a further expression of a trend evident
among the species oI Cham,aed,orea. The
endocarp o{ Pseudophoenix sargentii
could be added to the series in that it
differs from the others only in its cells
being more elongate.

Among the cocosoid and arecoid
palms, the progressively basipetal matu-
ration o{ the sclerotic tissues is appar-
ently related to the presence of a basal
meristematic zone from which the fruit
grows. Uhl and Moore (1971) noted
in the material they studied that the
basal and central ovarian resions were
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immature relative to the hard and vari-
ously protected stylar regions. In the
arecoid and cocosoid species examined,
cell divisions were observed to occur in
the basal portions of the ovary until the
fruit had reached about half its final
length. Thereafter, enlargement was due
to increase in cell size. The similarities
in the development and growth of the
endocarp in the arecoid and cocosoid
{ruits are striking, but it is not wise to
draw any conclusions as to the signi{i
cance of these similarities from the lim-
ited data currently available.
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CTASSIFIED SECTION

WANTED:-seedlings to large potted plants of all four species of palms native

to Lord Howe Island. Starting a natural palm planting on a steep hillside trying

to duplicate the scene at Lord Howe Island with Lepid,orrhachis nlooreana on top,

Heilyscepe canterburyana lower down, then Howea behnoreana and finally Howea

lorsteriana at the bottom. Total area La/z acres. Frost free, sandy, and large rock

outcrops. Need mostly Lepid,orrhachis and Howea behnoreana. Will buy or trade'

Please state diameter at base of palms and size of container. Also need small

Hed,yscepe and larger Howea forsteriana. M. E. Darian, DVM, 2615 Santa Fe Ave.,

Vista, Calif. 92083.

WANTED:-3 to 5 thousand seed per year of Chamaed,orea Seilrizii or I would
be interested in a seed swap of some nature. A. F. Glass, Cnr. Fremantle and

Prince, Gosnells 6110, West Australia.




