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Quring recent extensive field work in
Papua New Guinea, I had the oppor-
tunity to make some observations on the
phenology and pollination of three native
palms. These observations were limited
by time, logistics, and particularly by
the infrequency of flowering in acces-
sible specimens. They therefore are not
as complete as might be desired, but
they do suggest some interesting con-
clusions and point the way to further
work by specialists in floral ecology.

Nypa lruticazs Wurmb was observed
in an extensive natural population in a
brackish lagoon near Lae, Morobe Dis-
trict (vouchered by Galore NGF 41101,
LAE, BH). Hyd,riastele rnicrospad,ix
(Becc.) Burret (cI. Essis LAE 55001,
LAE, BH) and Ptychosperrna rnacar-
thurii (H. Wendl.) Nichols (Essis LAE
55195, LAE, BH) were observed in the
Botanic Garden at Lae. The former
occurs there naturally, but the latter is
cultivated there, some distance from its
natural range in the Fly River area.

For each of the three species the
sequence of flowering and related phe-
nomena was noted, the morphology of
the flowers described, and the insect
visitors and their activities recorded.
Specimens of the more common insects
were collected for later identification.

Ptychospermq mqcqrfhurii

Morphology and phenology

The inflorescence in Ptychosperma is
an infrafoliar; short-pedunculate panicle,
branched to two or three orders. The
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flowers "r" ,rrrir"*o"l and. borne in spi-
rally arranged triads consisting of a
central female flower flanked laterally
by two male flowers. The female flower,
and sometimes one of the male flowers"
are generally lacking in the more distal
"triads."

The male flowers (Fig. f) are car-
tridge-shaped in bud, i.e., cylindrical
with a round-pointed apex. The petals
are very hard, valvate, and tightly closed
before anthesis. The sepals are broad,
rounded, and imbricate, and one-fourth
to one-third the length of the petals. The
stamens are numerous (c. 30-40), with
long, subulate filaments and versatile
anthers that bear white, moderately sticky
pollen. The center of the flower is oc-
cupied by a lageniform pistillode with
an elongate neck and a slightly expanded
and cleft apex, from which nectar is
secretd.

The female flowers (Fig. 2) are conic-
ovoid with three broad, rounded, im-
bricate sepals and three broad, imbricate,
apically subvalvate petals. The four to
nine staminodes are inconspicuous, denti-
form, and appressed against the lower
part of the pistil. The pistil is conic-
ovoid with three essentially sessile stig-
mas that reflex at anthesis. Three
nectaries are present near the top of the
pistil, alternate with the three stigmas.

The flower buds are all initiated very
early in the development of the inflores-
cence and subsequently mature uni-
formly. At the time that the two outer,
enclosing bracts are shed, the flowers are
all the same size and verv small. Thev
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l. A male flower of Ptychosperma. Note the

globule of nectar at the tip of the pistillode'

continue to grow very slowly, fully ex-
posed to the elements, for another three

months, and onlY then are readY for

anthesis. The very tough and tightly

closed perianth protects the inner organs
during this long period.

The inflorescence is protandrous, that
is, all the male flowers open and shed

their pollen before any of the female
flowers become receptive to pollen. This
effectively prevents pollination between

flowers on the same inflorescence. The

opening of the male flowers, though they
are essentially equally mature, is stag-
gered over a period of about two weeks.

The flush of flowers that opens each
day is apparently randomly distributed
throughout the inflorescence, though the
tlvo male flowers in one triad seldom
open at the same time. The flowers
open just before dawn, and each lasts
only one morning. By mid-morning the

anthers are essentially empty of pollen,

and by noon the oPen flowers have
mostly fallen.

During the period of male anthesis,
the {emale flowers on the same inflores-
cence remain quiescent. After the last
male {lower has fallen, the female flowers
begin to expand, mostly vertically, push-

ing the tip of the pistil up between the

2. Several female flowers oI Ptychosperma'

The two at the right are at anthesis and

secreting nectar.

tips of the petals. After three to four

days the stigmas refles (also in the

early morning) and nectar secretion
begins. This process is not aln'ays uni-

form lhroughout the in{lorescence and

it may take two to three daYs {or all

the female flowers to become receptive'
The exact duration o{ receptivity is not

known. The stigmas only gradually be-

come brown and withered over a period

of about two days. Nectar secretion can

usually still be seen on the second day'

Insect aisitors

Insect visitors to PtychospenrLa tnacdr-

thurii in the botanic garden were quite

varied. To what extent these reflect the

range of visitors in a natural population

remains to be determined, but judging

from the generally heavy fruit set, they

include effective pollinators. The most

important visitors fall into three cate-
gories: (1) bees of the families Halic-

tidae and Apidae, (2) medium flies of

the families Syrphidae and Calliphoridae,

and (3) small flies o{ the family Droso'

philidae. (All identi{ications bv G. C.

Eickwort, Dept. o{ Entomology, Cornell

University.)
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The most prominent bees were identi-
fied as Trigona (Tetragona) sp.
(Apidae: Apinae) , Nomia (Mellitid,ia)
sp. (Halictidae: Nomiinae) , and Homa-
lictus sp. (Halictidae: Halictinae). These
*ere all seen collecting pollen from the
male flowers, but none were seen col-
iecting the nectar on the same flowers,
nor \l/ere any seen visiting female flowers
during the early morning hours. Only
later, toward mid-morning were any bees
seen on the female {lowers, and then only
)lomia. They were fairly abundant and
moved methodically from flower to
{lower collecting nectar. Some of them
carried heavy pollen loads on their hind
legs and sometimes on the thorax be-
tween the {ront legs. The bees often
landed upon or crawled across the tops
of the flowers, undoubtedly losing some
pollen to the sticky stigmas.

The syrphid flies were seen on the
male flowers, where they ignored the
nectar of the pistillode and apparently
{ed on pollen. They were also {ound
on the female flowers feeding on nectar.
Flies captured on the female {lowers had
very little pollen on their bodies. They
rvere less numerous than the bees and
their activities were less regular. They
spent much time sitting motionless on
unopened flower buds and in wandering
apparently aimlessly on the inflores-
cence. Calliphorid flies were captured
from the male flowers, but their feeding
activities were not observed. They are
not known to feed on pollen. On two
isolated occasions a different and much
larger kind of {ly was observed, but
not captured, that very methodically
moved from one male flower to another
siphoning off the drops of nectar at the
tips of the pistillodes. This was the
only insect seen to feed on the nectar
of the male {lowers, but it was never
observed on a female {lower.

Drosophilid flies were observed
large numbers around the nectaries

both male and female flowers about
mid-morning, after most other insect
activity had ended. There was little
pollen left in the flowers and the flies
were small enough to land on the pistil-
lodes without contacting the anthers.
Consequently, little pollen was {ound on
their bodies.

Conclusions

The spottiness o{ the data concerning
insect visitors makes it difficult to ar-
rive at very precise conclusions. The
possible pollen vectors can however be
narrowed down by the process of elim-
ination.

W'ind-pollination can be ruled out for
two reasons. First, the pollen is too
heavy and sticky to be carried an appre-
ciable distance by the breeze. Pollen of
wind-pollinated plants is very distinctive,
being rather dry and powdery. Second,
even in the relatively open habitat of the
botanic garden, breezes were too infre-
quent, particularly during the early
morning hours, to account for the con'
sistently heavy fruit sets seen on the
palms. Typically the air is perfectly
still at the time the pollen is released.
Fruit sets were equally heavy and breezes
even rarer in the rainforest habitat of
various species of Ptychospermq, seern
by me.

It is probably also unlikely that the
drosophilid flies contribute to the pol-
lination oI Ptychosperma. Their small
size and limited contact with pollen-
bearing anthers makes them poor pollen
carriers.

That leaves flies, mainly syrphids, and
bees, particularly Nomia, as the most
likely pollinators. The other flies and
bees mentioned are generally too few
in number or they fail to regularly
contact both male and female flowers.
Between the syrphids and Nomia, I
would regard the latter as the most
important pollinator at the time and

in
of
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place that the studY was made. TheY

regularly carry muah more pollen than

rhe fl ies, both on their hind legs and

also adhering to other parts of the body'

In addition, their movements from flower

to flower seem more methodical and

their activities more intensive. I should

emphasize however that more observa-

tions are needed, particularly from

Ptychosperma grouing in j ls natural

habitat. The {lies, the other bees, and

conceivably other unobserved kinds of

insects could play important roles in the
pollination o{ this species.

Hydriostele microsPodix

Morphology and, phenologY

The inflorescence of Hyclriastele (Fie'

3) is an infrafoliar, short-pedunculate
panicle branched to two orders. The

flowers are unisexual and arranged in

triads that are decussate (aligned in four

vertical rows) on the elongate, drooping
rachillae. The triads are complete even

at the distal ends of the rachillae'
The male {lowers (Fig. 4, 5) are

asymmetric, with three very small,

slightly imbricate sepals, and three large,

soft, acute and slightly twisted petals

that are only loosely valvate. There are

six stamens with large, basifixed anthers
and very short filaments. The pollen

is white and moderately sticky. There is

no nectary,
The {emale flowers (Fig. a) are conic-

ovoid and tightly enveloped by the more-
or-less equal, broadly rounded and im-

bricate sepals and petals. The tip o{

the pisti l  protrudes through the top of

the perianth, even in bud. The three

stigmas are sessile, rounded, and slightly

reflexed at anthesis' Again, no nectaries

are present.

Development of the inflorescence is

similar to that in Ptychospernta in that

maturation of the flower buds is uniform

after a very early stage of initiation.

3. An in{lorescence of Hyd'riastele just after

emer-ging {rom ils protective bracts'

Unlike Ptychospermd, however, the buds

are comple[ely mature be{ore the two

enclosing bracts open. Reproductive
activity begins almost immediately upon

exposure of the flolvers'
The inllorescences are protogynous,

i.e., the period of female receptivity pre-

cedes the period during which pollen is

shed in the male flowers' The bracts

open before dawn and the {irst light o{

day finds the female {lowers with stig'

mas re{lexed and slightly moistened'
Anthesis is simultaneous for all the

female flowers on the in{lorescence and
probably lasts only a few hours. In the

afternoon the stigmas become noticeably
withered.

Anthesis of the male {lolvers follows

that o{ the {emales bv 24 hours and is

simultaneous throughout the in{lores'

cence. Follen is shed rather quickly

between dawn and about B:00 A.u. BY
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i. Part ol a Hydriastele rachilla soon after
cmerging from the protective bracts. The
arrow points to the slightly expanded stigma of
one of the receptive female flowers. Insects
present are curculionid beetles and drosophilid

{lies.

that time the flowers are beginning to

Ioosen and fall.

Insect aisitors

The insect visitors to Hyd,riastele
microspadix fail into three categories:
( I ) bees-essentially the same as those
listed for Ptychosperrna, (2) small flies
of the family Drosophilidae, and (3)
small {lower-{eeding beetles o{ the family
Curculionidae (weevils).

The bees (Nomia, Homalictus, Tri-
gona) were abundant, collecting pollen

from the open male flowers. None o{

them, however" visited in{lorescences on

which there were receptiYe female
flowers, for these lack nectar as well as
pollen.

The drosophilid flies were found in
some abundance on both male and fe-
male flowers. The exact nature of their
feeding activity was not observed, though
they were seen to move about, some-
times contacting the stigmas of the fe-
male flowers. Captured specimens from
the male flolvers sometimes carried a
{ew pollen grains. Specimens from the
female {lowers seldom carried any pollen.

The activities of the weevils were
similar to those of the drosophilids,
thoueh they were larger and carried
much more pollen. They began ap-
pearing on the newly exposed inflores-
cences, where the {emale flowers were
receptive, almost as soon as the enclosing
bracts had opened. They are probably
attracted by the musky odor of the in-
florescence. The weevils apparently feed
on and in the male flowers as long as
they remain closed, but leave rather
quickly when they open the next morn-

5. Male flowers o{ Hyd'riastele at anthesis.
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6. A head of female flowers o{ Nypa, with

the two uppermost male spikes attached just

below.

ing. In this way, the weevils migrate
each morning from an inflorescence in
which pollen is being shed to one in
which the female {lowers are receptive.

Conclusions

The possibility of wind-pollination in
Hyd,riastele can be dismissed for the
same reasons given in the case oI Ptycho-
spern'Ld. The pollen is too sticky and
breezes are too rare to make this an
effective means of pollen dispersal. Bees
must be considered unlikely pollinators
of Hyd,riastele since they virtually never
visit female flowers. The remaining two
kinds of insects, drosophilid flies and
curculionid beetles, both have the po-

tential to pollinate Hyd'riastele micro-
spad,ix. Of the two, however, the beetles
appear to carry much more pollen, and
are probably the main pollinating agent
for the species. It should be noted that
the morphology, phenology, and insect

visitors described here for Hydriastele
are remarkably similar to those of
Bactris (Essig 1971), an unrelated genus

from tropical America.

tVol. 17

7. A male spike of Nypa with the flowers at

anthesis. Note the exserted staminal columns.

Nypq fruticqns

Morphology and phenology

The morphology of the Nypa in{lores-
cence has recently been described in
detail by Uhl (1972). Flowers are uni-
sexual, with male and female flowers
segregated onto di{ferent parts of the
interfoliar and much-branched inflores-
cence. The female flowers (Fig. 6) are
borne in a dense globose head that
terminates the main inflorescence axis,
while the male flowers (Fig. 7) are
borne on dense spikes that terminate the
several orders of lateral branching.

The male flowers are bright orange
and are composed of three separate,
linear sepals, a similar whorl of three
petals, and three stamens that are con-
nate by the filaments and connectives
into a single column. The pollen is
also bright orange and very sticky. No
nectar is produced.

The female flowers are very unusual.
The perianth is essentially the same as
in the male flowers but obscured at
maturity by the three separate and
greatly enlarged carpels. Each carpel
terminates in an elongate, narrow slit,

P R I N C I P E S
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the margins and inner surface of which
are stigmatic, and which opens to the
locular canal below. Uhl (1972) found
a gelatinous substance in the openings
o{ some of the carpels of perserved
{lowers, which she considered an un-
usual stigmatic secretion. This was not
observed in the field.

The inflorescence is protogynous, with
the {emale head emerging first, followed
closely by one or two of the uppermost
male spikes. The lower male spikes fol-
lorv, staggered over an apparently long
time. The flowers are mature when they
emerge from the bracts, and reproductive
activity begins within a few days. The
timing and duration of female receptivity
is not known; there seems not to be
any external indication of the receptive
state. Anthesis of the male flowers
occurs in midmorning. After about 9:30
A.M. the staminal column elongates,
pushing the anthers beyond the perianth
(Fig. 7), and the pollen is released.

Insect uisitors

Only two kinds o{ insects were found
in significant numbers on the flowers
of this particular population oI Nypa;
(l) bees o{ the genus Trigona, (2) small
{lies o{ the family Drosophilidae. The
bees were numerous on the male flowers,
but very rare on the female flowers.
The flies, however, were numerous on
the male flowers and also were fre-
quently seen on the female flowers. Flies
captured from the male flowers carried
significant amounts of pollen stuck to
various parts of the body.

Insect larvae were found burrowing
among the closely packed male flowers
lvhere there was conspicuous, but not
extensive damage, Some larvae were
also found beneath the bracts of the
female heads, but no damage from
feeding could be found there. A few
of the larvae rvere coleopterans, but most
were o{ one species of the dipteran sub-
order Cyclorrhapha, to which the droso-
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philids and many other common families
of flies belong. They were of a new and
unusual type, unlike any known droso-
philid larvae, but identification as such
was not completely ruled out. (Larvae
were examined by C. O. Berg, Cornell
University.) The connection with the
adult drosophilids is logical, if not dem-
onstrated, and it appears likely that the
flies carry-out their life cycle in the
flowers of Nypa.

Conclusions

Wind-pollination is most conclusively
eliminated as a possibility in Nypa by
the nature of the pollen. It is very
sticky and falls from the anthers in
large, heavy clumps. Pollination by bees
can also be considered as rather unlikely
on the basis of these observationso since
bees were rarely seen on the female
flowers. Some selfing may occur since
the uppermost male spikes sometimes
emerge and flower rather soon after the
female head emerges. This depends, how-
ever, on how long the female flowers
remain receptive, which, un{ortunately,
has not yet been determined.

One logical hypothesis emerges from
the data presented here: that pollination
in Nypa is accomplished by drosophilid
{lies as they move about, feeding and
breeding in both male and female por-
tions of the inflorescence. Though in
my all-too-brief visit ro rhe Nypa swamp
I failed to capture a fly bearing pollen on
a female flower, two facts are clear:
(1) drosophilid flies were definitely
seen on both male and female flowers,
and (2) the flies carry significant
amounts of pollen-a marked contrast
with all previously known instances of
drosophilid-palm flower association. The
validity of the hypothesis is partly de-
pendent on the proper identification of
the larvae found in the flowers, but
the adult drosophilids seem to be good
pollen carriers in any case.
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Summory
Among the palms for which care{ul

observations have been made, there
appear to be four general types of pol-

lination strategy. The first is wind-
pollination, which has long been known
for the date palms (Phoenix spp.), and
which has recently been demonstrated
{or the coryphoid genus Thrinar (Read
1967). It has also been frequently sug-
gested for the coconut palm (Cocos
nucifera), though there is considerable
controversy about this (Menon and
Pandalai 1958, p. 67). Some good evi-
dence has also been presented for wind-
pollination in the betel nut, Areca
catechu (Murthy and Bavappa L96l) '
and the orl palm, Elaeis guineensis
(Hartley L967).

Asterogyne martiana (Schmid I970a,
b) and Ptychospermd, m,aca,rthurii can
be placed together in a second category,
in which the flowers are pollinated by
insects (flies or bees) that are alternately
attracted to male and female flowers by
nectar in both and by pollen in the male
flowers. In these two palms considerable
maturation of the flower buds takes place
after the inflorescence emerges from its
enclosing bracts. The buds are protected
in Ptychosperma by the tough perianths,
and in Asterogyne by being recessed in
covered pits. The genus Archontophoe'
nir (Skutch 1932) fits into this category
with respect to the sequence of flowering,
the presence of nectar, and the types of
insect visitors. It differs, however, in
that the flowers are mature and ready for
anthesis when the enclosing bracts fall.
All three genera are protandrous, with
flowering staggered over many days.

The third category is represented by
Bactris (Essig 197I) and. Hyd,riastele
microspadix. Here neither male nor
female flowers produce nectar. The lat-
ter, in fact, are small and inconspicuous,
seemingly without any inherent attraction
for insects at all. The pollinating insects

(small beetles) are attracted instead to
the soft, odoriferous male flowers, which
stand unopened beside the receptive
female flowers, and upon which theY
{eed. Pollination occurs as the beetles
move from an old male-flowering in-
florescence to a new female-flowering
one. The palms in this category are
protogynous, with the female flowers
simultaneously receptive as soon as the
inflorescence emerges from the enclosing
bracts, and the male flowers opening
simultaneously 24 hours later.

A fourth type of pollination strategy is
that suggested herein for Nypa fruticans.
The thick flo'rvering axes of the inflores-
cence serve as burrowing-feeding sites
for immature insects (in this case, small
flies). The emerging adults become
covered with pollen, and some of them,
in search of a new site for oviposition,
carry the sticky pollen to a new inflores-
cence in which the female head is
emerging,

The striking coordination and intricate
timing involved in the phenology of
some of these palms is dependent upon
the specialized way in which their in'
florescences develop. Development can
be thought of in terms of three phases:
initiation, maturation, and anthesis. In
many simple racemes or panicles, such
as found in many orchids, lilies, and
such dicotyledons as lupines and del-
phiniums, the three phases occur sequen-
tially along an axis. Flowers at the
base of the axis may be past anthesis
and {orming fruit, while at the apex new
flower buds are still being initiated.

In many palms, however, including
all those described here, initiation of all
the flowers on the inflorescence is com-
pleted very early and subsequent matu'
ration of the buds is uniform' The

flowers all reach full size and readiness

for anthesis more or less at the same
time. The pattern of male and female
anthesis that follows this nearly simul'
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taneous maturation of the buds is thus
independent of the sequence of initiation
and maturation that might dictate the
sequence o{ anthesis in other sorts of
inflorescences.

The implications of this for pollination
biology are great? for this {lexibility,
especially when combined with the mon-
oecious habit, has allowed the palms to
develop a variety of flowering patterns
in response to various potential pol-
linating agents. For example, suppres'
sion o{ the male flowers until after
female receptivity results in protogyny,
while suppression of the female flowers
until after male anthesis results in pro-
tandry. The flowers of one sex may all
open simultaneously, or they may be
staggered over many days. Flowers may
open randomly throughout the inflores'
cence, or they may progress in some
orderly fashion.

Much interesting work remains to be
done on the pollination of palms. Aside
hom Thrinar, little has been done with
the mostly bisexually flowered Coryphoid
sroup, though Dransfield (1972) has
suggested oomess and soil" pollination
for Johannesteijsmannia. 

'We 
have no

pollination information from lepido-
caryoid, borassoid or phytelephantoid
palms, other than the superficial obser-
vations of some early botanists. Some
work has been done on palms of the
arecoid line, but this vast group has
really only barely been tapped.
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Addendum

The small curculionid beetles thought
to pollinate Hyd,riastele have now been
identi{ied to the genus Nod,ocnemusMat-
shall (Erirhininae, Derelomini). This
genus and the other members of the
Derelomini are said to occur almost ex-
clusively in palm flowers and are pan-

tropical in distribution. This instance
o{ apparent close co-evolution between
palm flowers and a particular group of
insects should provide the substance for
very interesting {urther investigation.

I am grateful to R. T. Thompson of the
British Museum of Natural History for
providing the identification and ecolog-
ical notes, and once again to G. C. Eick-
wort of Cornell University for assistance
in getting the specimens identified.
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Palmologue
Letters and Excerpts

Not long ago a stray remark reached,
these ilepartmental ears to the ellect that
the letters qwoted, in thi.s d,eparttnent haue
rnore to do with cold, weather than with
anything else, and that d,iscussions ol its
ellects must make rather insipid read,ing

lor gard,eners in the Torrid, Zone. Per-
haps so, but il those who striae to grou)
palms in the tropics haue any probletns
hall so consequential, they would' not be
d,enied, an inning in these pages. Which
is not to suggest that tropical palmateers
haue no problems. For all we know to
the contrary, they may haoe to cuhiaate
their palms with cobras alongside and,
other t'auna ol a sort not to be sneezed,
at. Besides, many countries in the totid,
zones haae extensiue high plateaus where
the winter climate is anything but torrid^
Perhaps more than hall the entire area
ol Mexico is subiect to utinter frosts, antl
chilly or cold, weather aisits some parts
ol all the continents eaery winter. The
price ol collee rises eaery time the up'
land,s are frosted' in Brazil, a, country
with more natiae palms than any other.
Besides, in midsummer so much talk ol
snow and ice helps to cool oll the per-
spiring resid,ents ol equatorial climes,
and, also those ol Florid,a, which thoush
called, subtropical, is about as tropical
all summ,er as anyone can hope to get,
(.Il you ilon't belieae it, iust so blin'd'-

fold,ed, any suffuner front' Florid'a to Ni'
geria, and, yow'll thinlt, you're still in
Flori.d,a.)

Preswmably aII the quotations printed
here about cold, ellects haae contained'
helplul hints to others with some interest
in the subject ol cold tolerance euen
when their conilitions are quite dissim-
ilar. Am,ong the letters quoted' below is
one containing aaluable tables ol winter
temperdtures in D allas, T exas-ualuable
because they wiII prouid'e clues to those
who wiII know how to apply them to
their own situations.

It was once generally belieued' that
hardly more than a hafi d'ozen palms
could be successlully cultiuateil outd,oors
in the United, States ol that d,ay, except
in southern Florida, but since the for'
mation ol The Palm Society an impres-
siae number ol palm species haae been
estoblished, in Calilornia and, elsewhere.
There is nou) d substantial and' rapid'ly
growing a,ctiaity with palms in the cen-
tral parts of Florida, where because ol
occasional outbreaks ol cold' weather,
no rrl.ore than lowr or liue lcind,s ol palms
were comtnonly planted' as recently as
tweloe years ago. Their culture is rnuch
more extensiae in Texas now than for-
merly, and, quite possibly a greater in-
terest will awaken in Louisiana and,
Georgia. Hawaii, howeuer, where lrost
is conlined to high eleaations, has had'
one ol the largest percenlage increases
in Society mernbership-twenty-tlDo
members at last q,ccount, which alm,ost
matches the nwnber in Texas.

-Dent Smith

From Mr. Gordon D. Hinlz,
Dollos, Texos,
April, 1973.

I have always thought highly of your
past articles on cold tolerance of palms.

Since we are in a ttmarginal" palm area

I thought you might like to have a copy

of my notes covering my observations o{

this past winter's e{fects here in Dallas.

You will probably be most irrterested
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in the notes on Serenoa repenso since
these are the seeds you sent to me.

In spite of the severe winter here,
most species came through quite well.

Here lollow this correspond,ent's ob-
seruations:

EFFECTS OF WINTER 1972-1973
ON PALMS

at 9375 Springwater Dr.,
Dallas, Texas 75228

Climatic conditions {rom official rec-
ords U. S. Weather Service, Love Field,
Dallas.

Temperatures of Freezing, or below,
in degrees Fahrenheit observed on fol-
lowing dates:

Rainfall:

Oct.1972 5.80 in. Jan. 1973 4.02 in.
Nov. 1972 2,61in. Feb. 1973 2.32Ln.
Dec.I9i21.16 in. Mar. 1973 4.26 in.

Notes on individual species:

Sabal ntinor, 5 plants about 10 years
old. No damage'to these. Numerous
seedlings,.of which a number perished,
particularly in wet areas. Some of sur-
vivors were on coldest exposure. Believe
standing water with cold was fatal factor.

Sabal texana. I large 1l-year-old tree,
2 It. oI trunk, no damage. 13 3-year
plants (seed from Corpus Christi, Texas),
moderate to severe tip-burn, no bud
damage, all recovered. 6 2-year plants
(seed from Dallas-grown tree), 5 plants
slight tip burn, I moderate, no bud dam-
age, all recovered.

Sabal Palmetto, B 2-year seedlings,
slight to moderate tip-burn, no bud dam-
age, all recovered.

Sabal causiarum, 18 l-year plants, all
burned to ground, 12 have recovered.

Sabal Etonia, 4 2-yeat seedlings, no
damage.

Trachycarpus Fortunei. 5 plants, one
with 6 ft. trunk, one with 5 ft. trunk, one
with 16 in. trunk, one with 12 in. trunk,
one with l0 in. trunk; slight bud damage
to three, no damage to two, all have
recovered.

Iubaea chilensis, 2 2-yeat plants, no
damage.

Chamaerops humilis,l plant with 4-in.
trunk, severe heart rot, all leaves burned,
one sucker still green. I plant with 2-in.
trunk, moderate bud damage, no burn
to outer leaves, bud has since grown out.
2 2-year seedlings, moderate tip burn,
both have recovered.

Washingtonia filifera, 2 large plants,
one with 5-ft. trunk, one with 3%-ft.
trunk, Dallas-grown seed, only outer
leaves burned, no bud damage.

Erythea armata, 2 2-year plants; no

r972
rr/22 3r"
r2/4 29o
r2/5 30o
12/6 2r"
12/7 24"
I2/I0 24"
I2/II 25"
r2/r2 3r"
t2/I3 26"
t2/r5 3L"
I2/L6 2t"
r2/r7 27"
L2i22 30"
r2/3L 32"

I973
t/5 3r"
r/6 3oo
r/7 29"
r/B 25"
r/9 20"
r/ro 2t"
r/rr 22"
I/L2 I4o
r/L3 24"
r/r4 30"
r/24 29"
L/28 30'
r/29 24"
2/B 28"
2/9 28"
2/ro 25"
2/r5 30'
2/16 28"

Freezing in excess of 24 hours:

I2/I0, I a.m. Io I2/II, 1l p.m., 34
hours duration (plants covered by
i ce ) .
1,2/5, L0 p.m. to l2/7, noon,38 hours
duration.
),/7,7 p.m. to I/I2,2 p.m., 117 hours
duration (plants covered with 3"
snow on t /11) .
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damage, but covered with plastic during
two severe cold spells.

Phoenix canariensis, l plant with l-ft.
trunk, severe bud damage, all leaves
burned, appears dead, had been covered
with plastic during two severe cold
spells. 3 2-year plants, severe burn to
leaves, one has recovered, other two
doubtful.

Phoenix dactylifera, I plant with I-ft.
trunk, no bud damage, but leaves burned,
has since grown out. B 2-year plants,

2 moderate burn, 6 severe burn, all
have recovered. 4 l-year plants, 2
moderate burn, 2 perished.

Butia capitata, I plant with l-ft. trunk,
outer leaves burned, slight bud damage,
but most of center remained green,

recovered.
Serenoa repens) 23 l-year plants, 8 no

damage, 2 moderate tip burn and recov-
ered, 13 perished, mainly in standing
water areas.

Liaistona chinensis,6 l-year plants, all
severe burn to ground, 4 have recovered.

Lioistono australis, I plant with B-in.
trunk, severe heart rot, all leaves burned,
appears dead. Covered with plastic dur-
ing two cold spells.

Acoelorrhaphe Wrightii, I plant with
7 small trunks, most leaves burned, cov-
ered with plastic during two cold spells,
2 trunks have recovered.

Nannorhops Ritchiana, 2 l-year seed-
lings, moderate to severe tip burn, but
both have recovered. Plants came up
about 6 weeks be{ore first frost.

Remarks: This winter was one of our

coldest in years. We had more ice and

snow than normal, coupled with Pro-
longed cold. The continuous fueeze oI

1I7 hours was particularly severe.

Some ol the dant'age reported abooe

,to bery young palms m'isht be because

ol the lragility that goes with their age,

bwt not all coere affected'. The obserua-

tions serae to conlirm other reports ol

cold, end,urance or the laclt ol it, but seo-
eral lacts reported, exceed, expectations
and, are striking in themselaes. Two ex-
amples of Jubaea chilensis but two years

olil were uniniured,, and, although this
species has been known as cold, tolerant,
heretolore the extent ol its tolerance has
had to be surm,iseil. Euen il this palm

a,t any age has enilured greater cold than
in Mr. Hintz's garden, which to this
writer seems extrent'ely doubtful, it has
neuer been publicized,, and thus some'
thing new has been added to any knowl'
ed,g,e ol it. Sometimes relerreil to as the
southernmost palm in the Western Hemi'
sphere, Jubaea chilensis has long been
thought a hard,y palm and, has so proaed

in California, but whether it is actually
the nearest natiae ol the southern polar

region is questionable. Juania australis
seems to aie lor that distinction, and it
may be that southern Uruguay can claim
one or two palm species,

From Mrs. Lucitq H. Wqit,
Miomi, Flq.,
June, 1973.

You asked me some questions about
methods of cleaning palm seeds for the
Seed Bank. This is a subject that one
might write a book about. Palm Seeds
come in so many sizes, and enclosed in
so many different materials, all the way
from coconut husks to paper-thin skins,
that no general rules apply. However,
I shall try to answer briefly.

1. Do you attempt to clean all the
seed, or only those that are PulPy? No,
we do not clean all. Some seeds such as
Chamaeilorea have thin papery skins
with almost no pulp under them, so a
few days' drying is su{ficient to prepare

them for shipment. Fleshy seeds can be
soaked {or several days, then rubbed on
a sieve, or scraped by hand with a par-

ing knife. (This can be done while

watching television.) The hardest to
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clean are, in my opinion, Elaei"s and
those in the cocosoid group. They have
juicy flesh and many fibers. One suc'
cessful Arecastrum cleaner lets the fruit
lie on the ground until the flesh fer'
ments or little creatures eat the rather
sweet flesh, and then it is not so hard
to remove the fibers. A popular method
is to soak the seeds, then put them on
a paved area and rub them with a brick.
One intrepid soul puts small seeds in
a blender for a few seconds. This is
not recommended for rare and valu'
able seeds, as some of them will be
broken in the blender.

2. Have you any special method to
make cleaning juicy and slippery fruits
less of a chore? I have answered this
question partly already. There is no
single method suitable for all fleshy
fruits. One must try different methods
until the best one is hit upon. It is pleas'

ant to find seeds on the ground that have
been cleaned by some insect or crusta'
cean, but seeds collected from the ground

should be treated with insecticide, as
there is danger of infestation by beetle
grubs, etc. It is safer to collect them
while still on the plant. Cleaning fleshy
fruits is a chore no matter how it is done.
I would be glad to learn of some easy
method.

3. Do you dry out somewhat the
dead-ripe fruits to make them less slip-
pery and less time-consuming to clean?
It is very important not to let the seeds
dry out, as this affects the embryo, mak-
ing it shrink and take longer to ger-

minate (if not killing it outright). So
I seldom allow the fruits to dry. It is
better to soak them for a few days, then
remove the pulp. Some palm fruits have

easily removed, pulp-Aiphanes, for ex-

ample, but others take a lot of time and
patience. Besides keeping them moist,

the most important thing is to prevent

mildew. In our humid climate mildew
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is quite a problem, so we use fungicides
lavishly. We have used the old-fashioned
neutral copper successfully, and it is
less expensive than the newer kinds.

I am always happy to learn how other
" people treat their seeds, and possibly
incorporate their methods with mine.

Perhaps seed,-clganing in one respect
is like the making ol potting soil, in thot
each man is a law unto himsell and, his
method, is the best. But not so, lor Lucita
is surely right in pointing out that there
can be no gouerning laws because ol the
d,ioersity ol palrn seeil. Here and' there,
howeaer, sorneone may haae iliscoaered
a special knack lor cl,eaning certain kind's
ol seeil, and' il so, his methoils should
be brought to lisht in these pages. My
own cand,i.d,ote lor the rnost onerous task
of all is cleaning the d,ead,-ripe t'rwits ol
saw palrnetto (Serenoa repens), t'or the
gooey nless and, the smell ol it are not
only reaohing bwt nauseating. Baclt
about l7B0 William Bartrarn, in the nar-
ratiue ol his trauels in Florid,a, d'escribed'
the taste ol the Serenoa lruits q,s d"ocont"
bination ol rotten cheese with tobacco
juice," yet the Inilians were gioen to
eating thern with great relish. It is a
solentn fact that all the interaening years

haae failed, to improae the taste, or to

ilisproue the accuracy ot' Bartram's as'

sertion. A popular theory is that any'

thing so horribly ouerpowering must

be good, for hwman ailments, and, accord"

ingly my Aframerican ad'iwtant has in-

tormed, me that he was once hired,, to'
gether with others, to haraest Serenoa

lruits as one ingreilient ot' the noted,
patent meilicine hnown as Hadacol, but

the story comes to me second'hand and

I cannot uouch lor it. It is repeated, here

only in the hope that someone has d'is'

coaered, a pleasant rnethod, ol rid'd'ing

the palmetto lruits ol their pulp and
will bold,ly come lorward with it.
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From Mr. Ollo Morfens,
Goleto, Colif.,
Moy, 1973.

How far t}e waves of enthusiasm {or
palm-growing have spread ever since
you started The Palm Society so many
years ago, became very clear to me when
Mr. Fermo Albertini from-believe it
61 161-Prudhoe, Alaska, asked me in
a letter what palms he would be able
to foster in Alaska, especially on Prince
o{ Wales Island, where it is his dream
one of these days to retire to and o'to

make reality of his dreamy hobby."
He specially has a fancy to raise

Lepid,orrhachis Mooreana, of which he
learned in my article on Lord Howe Is-
land and assumed they must be hardy
if growing on top of Mt. Gower. But,
alas, how far he is from the truth ! Al-
though endemic on the highest areas of
Mt. Lidgbird and Mt. Gower on Lord
Howe Island and probably cold-hardier
than the two species of Howeia and
Hed,yscepe Canterburyana, they still are
subtropical palms. We have a nice crop
of them coming on in a hotbed and hope
that our introduction into the Southern
California landscape will have the same
success we have had with the most beau-
tifilJ Hedyscepe.

Another palm that Fermo Albertini
is "very much in love with, is the Cer-
oxylon that grows in Ecuador." 

'Well,

so are we. But the only human being in
So. Cal. who has one of impressive size
is the veterinarian in Vista, Mardy Dar-
ian. What does he nothave?

Fermo knows oI Rhapidophytlum hy-
strix from Mr. William Manley in Geor-
gia. I have suggested a few other hardy

species besides, and also a small green-

house to make his dreams lasl in Alaska.

Then I asked him to write to us when
he begins his retirement on Prince of

Wales Island, and hinted that perhaps

some Palm Society friends and myself
can help him to start a little palm col'
lection. How about it? Fermo is our
only Palm Society member in Alaska.

How about it? GIadIy! I would try
to assist euen Dangerows Dan Megrew
il he wished to grow palm.s in Alaska,
and the san'Le goes lor Yukon lake'owho
was tou,gh as stealt" and, o'would, rake
the diub with his forty-fiae." Mr. Al-
bertini's project toould, be a satislyins
and unique hobby, and, seerns to me lea-
sible and, eminently sensible. The palrns
could, be grown outdoors d,uring the
short warm. seoson and' brought into the
howse or greenhouse bet'ore the onset
ol cold, weather. And that, by the way,
is something that could be d,one-one
might say ooshould," be ilone-in many
another state. There ctre nogues in house
plants just as in lurnishings, and per-
haps the d,ay will come when palms in
tenlperate climates are no longer prin-
cipally confined, to hotel lobbies.

From Mr. Dovid Borry, Jr.,
los Angeles, Cqlif.,
June, 1973.

In putting together an article fior Prin-
cipes with my Japanese friend on the cul-
ture of Rhapis in Japan, I have learned
that a Japanese professor of botany and
an authority on Rhapis states that there
arc L7 valid species of the genus-all
described. As I do not think that this
figure includes the two species from
Thailand that I wrote about in the Jan-
tary,1973, issue of Principes, then there
should be 19 valid species to date. Our
fellow Society member, Toshihiko Sa-
take, has just about all of these species.
His list oI Rhapis comes to 40 kinds.
This includes named clones of varieties
of R. h.umilis and of R. excelsao and per-

haps three other species mixed in with
a group that collectively comprise the
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palms that are cultivated so assiduously
in Japan.

The plants with variegated leaves are
the ones that are held in such high es-
teem, and, I should add, at such high
prices. Most of the variegated plants that
have been introduced into the United
States soon lose their variegation. The

Japanese call such plants the weak ones,
and they do not bring the big prices.

To my way of thinking they are actually
the strong plants, strong enough, with
a balanced fertilizer, to throw off the
virus that causes the variegation. To
the Japanese the strong plants keep their
variegation. In my theory these are too
weak to overcome the virus. I now have
the chance to make a few experiments
with both the strong and weak kinds, as
I recently imported both kinds in the two
species, R. humilis and' R. excelsa.

With further help from my very able
collaborator in Japan, I hope to com-
plete my article later on this summer. I
have photographs to submit showing
auctions oI Rhapis for professional buy-
ers only, and exhibitions of plants at
shows where the only plants are Rhapis
palms. The more that I learn o{ this
culture, the more fascinating it becomes.

Fascinating to be sure, bwt to this
writer it is eaen more astonishing than

fascinating. In a postscript Mr. Barry
goes on to sdy, "Try to buy some
Rhapis! Most nurseries haae minimum
orders ol #1,000, and, the plants would,
all go in one flat....1 haae current nur-
sery catalogs partly translated, that haoe
prices ol #1,500, #3,000 and #4,500 per
plant!" AII ol which is somewhat rem-
iniscent ol the 17th century tulipomania
in Holland,, when thousand,s in d'ollar
equiaalents were som,etimes paiil lor
single tulip bulbs, but in lapan the in-

lerence is that the hieh prices are paid,

by lanciers rather than by und'isguised'
specwlators as in Holland,.
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From Mrs. Theodore C. Buhler,
Miomi, Flo.,
April, 1973.

You may recall my showing you a
" letter from Mr. C. C. Coons of Venice,

Fl., who wrote an article about the hy-
brid o'Queen Pindo" palm for the Sara'
sota Herald, Tribune. He stated that this
was no 6rdinary palm, it was a cross
between the Queen palm, commonly
called. Cocos plumosa, and the Pindo
palm, Butia capitata. "It is a very hand-
some palm combining the best qualities
of both," the article said. "A natural
hybrid has been about for many years
. . . . those originating from the old Rea-
soner Brothers' Royal Palm Nursery
were from growing the two kinds of
palms together in the same blocks. ...
In the past fi{teen years or so, most of
this cross seems to come from Indian
Rocks Nurseries in western Pinellas
County. The owner, Virgil Meares, had
planted a large Arecastrum with three
smaller butia palms underneath. . . . He
has a good thing going, realizes it, and
will talk very little about the origin,
but will gladly sell them.. ..If you are
young, plant three Pindos under a

Queen, wait until they bloom at the same
time, plant the seed that may take six
months to germinate, baby them along
until they are salable size, and sell
them."

My answer was as follows:
It would not be too difficult to pol-

linate a butia even if the two palms were
not grown together; all that is necessary
is to observe when a Queen palm is
shedding pollen (often a fine yellow
powder falling on the leaves below in-
dicates this stage), cut that inflores-
cence off and shake it over a butia that
is also in bloom, first ascertaining that
the female flowers are at the fertile stage.
It is not too difficult to preserve palm
pollen for months, even a year. Simply
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shake the pollen into a paper bag (not

a plastic one) and store in the refrig'
erator until it is needed and then apply
to the female flowers. A camel's hair
brush is often used for this; the pollen

seems to stick to the hairs of the brush,
and thus can be easily transmitted to the
individual female flowers. Many palms

are dioecious, such as the species of
Chamaeilorea (I have in mind C. metal'
lica,C. Seilrizii, C. erampens and others,
too) and don't produce pollen at the
same time female blooms are receptive.
Female flowers are apt to feel sticky to
the touch when receptive, or else one
can see a tiny drop of nectar in the
flowers. Often, early morning sun strik-
ing the nectar will make it look as if
each flower had a drop of dew. I have
used this method-early morning obser-
vation-to determine when my latania
palm is ready to be pollinated and had
great success with the resulting seeds.
Of course, one would have to be sure
the butia had not already been pollinated
by butia pollen, perhaps by cutting off
any male blooms be{ore they shed pol-

len, or else keeping the female spike en'
cased in a bag until properly pollinated.

Once pollinated the blooms change shape
fairly rapidly as the ovary starts to swell.
Unpollinated blooms fall off rather
quickly as a rule.

The source ol most examples ol this

hybrid, now lounil on the east coa;t ol
Florida and, inland frort, that codst hds
been, either d,irectly or ind,irectly, the
Florid,a Nursery anil Land,scape Co. at
Leesburg, bwt this supply has come to
an end,. The late Mr. Ross Lafler, man-
ager ol the nursery, ad,aised me that all
their Bt:.u;;ia hybri.d' plants usere accid,ental
and neaer planned. No lruits ol the hy'
brid, hd:ue containeil oiable seeil' or at
least none haue been reported, to tne,
nor haae there been any reports ol suc'
cesslul propagation lollowing hand'-pol-
Iination. This is not to sdy that it has
not been ilone, nor that it cannot be
d,one utith su'ccess, iust as Mrs. Buhler
suggests.

Whether one dccepts it or not, Glass'
man has united Arecastrum and' Butia
with the genus Syagras, and' his treat'
ment of the hybrid (Syagrus X fair-
childensis Glassman, hybr. nov.) a,ppea'rs
iz Pnrucrpns l5:79-BB. This hybriil by
whateaer name is rnuclt hanilsomer than
ils Butia pa,rent, ol much more rapid,
growth and, lully as cold-tolerant, which
I can attest to because ol haaing liued
with, tour ol the palms lor sixteen years.

Mrs. Buhler's correspondent was quite

correct in obseraing that this "natural

hybri.il has been oround, lor many yedrs"
-elucidated, by Fredriclc C. Bowtin,
"Further Notes on Arecastrum X Butia,"
Pnrucrpus 16:63.

I
I
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Absf rqct

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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The Formation o{ Endocarp
in Palm Fruits *

Susarv G. Munns.v
Plym.outh State College, Plymouth, New Hampshire 03264

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

P R I N C I P E S
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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.
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Pqlms of MoloYo
WuIruonr, T. C. Palms of MalaYa.

i_�xv, L-I32, figures 1-106, Plates
1-16. Oxford University Press,
Kuala Lumpur, SingaPore, London.
1973. M$35.

The publication of a book concerned
entirely with palms is a rare event and
deserves notice. Oxford University Press
has finally produced Palms ot' Malaya
by T. C. Whitmore, apparently three
years after the submittal of the manu'
script. It is most regrettable that we
have had to wait so long {or this book,
especially as there have been advances
in Malayan palm botany since the manu-
script lvas submitted that render parts

of the book out of date.
This book is described by the author

in the pre{ace as a broad outline of the
palms of Malaya-it is not intended to
be exhaustive. For whom the book is
intended, however, is not clear.

The volume is slim, printed on good
paper in clear type, and contains nu-
merous sketches and silhouettes and
some fine photographs. The text is di
vided into two parts-Part One, entitled
Introduction, has chapters dealing with
the palm scene, palm construction, palm

cultivation, palms of local interest, the
palm subfamilies, and keys to Malayan
palms and distinctive characters. In the
second part, a selection of Malayan
palms is described. Part One is pre-

ceded by a glossary, acknowledgements,
contents, and lists of illustrations, and

Part Two is followed by text notes, ref-

erences, a check list of Malayan palms,

and indices.
The first impression the book gives

is favourable and many members of The

Palm Society, after a short inspection,

will no doubt wish to purchase the book.

There are, however, grave mistakes and
omissions which in the end prevent the
reviewer from recommending the book
without reservations. The danger of the
book is that so few People know the

'Malayan palms in any detail at all that
the book will be accepted as the authori-
tative introductign to the Malayan
palms; the present review is intended
to quali{y such acceptance.

The selection of palms described is
open to criticism-some genera are
given a far more complete treatment than
others and one or two genera are hardly
mentioned at all. For instance, Actino'
rhytis calapparia, an extremely elegant
palm sometimes planted in Malay vil-
lages, especially by villagers of Javanese
ancestry, is not described at all. Five
trees can be seen between Seremban and
Kuala Lumpur alone, and because o{
its superficial similarity to the betel
palm, it can be confused with the latter-
it is certainly far commoner than tro'
d,oicea and Phoenicophorium which are
apparently added only as spice to the
book. The treatment of Ptychosperma
gives the impression that lhe species of
the genus are easily identified; and no
mention is made oI Ptychosperma ele'
gons which is quite a common ornamen-
tal. The rattans receive little attention
apart from an interesting general intro-
duction-the individual rattan genera

are described and little more. This is a
matter for great regret-here was an ex-
cellent opportunity to provide some de-
tails of the commoner rattans which are
by no means difiicult to identify. For
Licuala, the reader is referred, as {or
the rattans" to Furtado's works, which
are not by any means easy to obtain;
yet Liuistona receives a detailed treat-
ment. Iguanura receives a otcomplete"

treatment, though no mention is made
o{ the fact that research has been car-
ried out on the taxonomy of the genus

in Malaya by Mrs. Ruth Kiew. Pi-
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nangcL with a total of about 25 species,
has 12 species keyed and deseribed.
This sounds more complete than Lic-
uala; yet of the eight species oI Pi-
ne,nga common on Gunung Panti in
Johore, the nearest fine forest to Sing-
apore, only four of them are described.
The naturalist visiting Gunung Panti is
therefore not much helped in identi-
{ying the Pinanga species. The scope,
as in any non-definitive treatment, is
bound to seem somewhat arbitrary, and
this would have been more forgivable
if the factual matter presented were
reliable.

Unfortunately there are many errors,
o{ten of a gross nature. For example,
Figure 3 is not Pinanga malaiana b:ut
Nenga pumila var, malaccenszs. On plate
3, the plant illustrated is not Daemo-
norops longipes (in this species the
bracts drop at anthesis-the plant illus-
trated is an anomalous species within
section Cym.bospatha) . In plate 9, close
examination will reveal that the plant
illustrated as P ty choraphis singaporensis
has compound terminal leaflets and a
crownshaft-these two features preclude
its being Ptychoraphis singaporensis and
suggest Nenga or Pinanga. In Figure
67, Nenga macrocarpd should read
Nenga pumila var. malaccensrs-in ff.
tnacrocarpa the sepals do not exceed the
petals in the male flower, and they are
more obtuse. In Figure 75, the fruit of
Orania syluicola is shown to be one inch
in diameter, but the ripe fruit observed
by the reviewer in Malaya is about two
inches in diameter. In Figure 89, the
fruit of Plectocomia grillithii is shown
as being smooth-yet even the ripe fruit
is covered with upward-pointing, fim-
briate, almost spiny scale tips. In Fig-
ure 98, the fruit illustrated does not rep-
resent that oI Salacca edulis, which in
the text is referred to as being top-
shaped. Three times in the text, the tis-
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sues of the caryotoid palms are referred
to as being poisonous-the fruit pulp
of these palms is certainly filled with
irritant needle crystals, but the "cab-

bage" is delicious; in parts of Borneo,
for example, the giant Caryota no is
nearing extinction because it is so much
sought a{ter for,its apex. In the diag-
nosis of Korthalsia, rosette and basal
leaves are described as being with en.
tire terminal leaflets, yet some species
have a terminal pair of TeaLlets. Corn-
ero is described as being a pachycaul
rattan-yet C. conirostris is a slender
climbing rattan with inflorescences
longer than the leaves. These represent
a sample of some of the errors.

The book is filled with stimulating
comments on the structure of palms;
when pondered on, however, many of
these comments become more and more
nebulous. For instance. the leaf of Sa-
lacca rumphii is described as having
"the leaflets not only displayed spirally
but also inserted spirally right up to
the leaf tip." This is an extraordinary
statement to make without substantia-
tion, especially as this lvould make the
leaf unique among the palms. Other
speculations appear to be derived from
Corner's Natural History ol Palms, to
which the book is indebted for much of
the introductory chapters.

The keys seem to work reasonably
rvell, though details such as the descrip-
tion of inner leaflets ol Licuala and
Rhapis as induplicate instead of re-
duplicate could have been corrected with
careful proof-reading. The list of dis-
tinctive characters is very incomplete
and the reviewer would not recommend
its use in the identification of Malayan
palms in the field. Details of distribu-
tion are often incomplete-Malayan so-
called endemics such as Myrialepis,
I guanura wallichiana, Pinanga d,isticha,
and P. Iimosa are also known in Su-
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matra, and, Orania
cosperma horrid,um
Sumatra.

sylaicola and On-
are also known in

The illustrations, apart from the at-
tractive plates, are disappointing. The
silhouettes of palms intended to clari{y
their habit, with one or two exceptions
more often than not obscure it. Line
drawings would have been preferable to
the silhouettes-the difference between
the lea{lets oI Oncosperrna horrid,um and.
O. tigillarium is not emphasized in the
silhouettes, for example, and would have
been better elucidated by diagram. Even
the sketches are not all reliable; for ex-
ample, the sketch of the ocrea oI Korth-
alsia echinometra misleads the reader
into thinking that the stem is swollen
beneath the ocrea,

Despite the cumbersome nature of the
name lohannesteijsrnannia this is the
correct name for Teysmannia, and it is
not justifiable to continue to use this
old name when other newer combina-
tions such as Rhopaloblaste singapor-
ensis are adopted in the text notes.

One of the really useful features of
the book is the check list of Malayan
palms-this list is likely to be of interest
to Palm Society members in the prepara-
tion of desiderata lists for seed collectors.

In summary, many of the deficiencies
of this book could have been eliminated
by eonsultation with other palmologists

and more care{ul proof-reading; the
book gives the impression of having been
written in isolation and in a hurry. De-
spite these comments, ihis is the only
modern partial introduction to Malayan
palms, but the interested naturalist will
still have to use the works of Furtado.
Beccari, and Ridley to identify Malayan
palms with confidence. The price of
M$35 will probably put the book beyond
the reach o{ Malayan students but Palm
Society members may wish to purchase

it, if only for the beautiful plate by N[r.

Ho Sai Yuen of lohannesteiismannia
magnilica and I. lanceolata.

JonN DnlNsrrBrl
Herbarium Bogorienseo
Bogor, Ind,onesia.

PALM BRIEFS
Pigofefio filqris in Sibolongit
In relation to Dr. M. E. Darian's ar-

ticle on Pigaletta in Pnrncrpns l7(1),
the following note is presented.

Sibolangit Botanic Garden in North
Sumatrao Indonesia, lies about 40 kilom-
eters (25 miles) southwest of Medan on
the road to the hill resort of Berastagi
and at about 500 meters (1640 feet)
altitude. It covers an area of about 20
hectares (49 acres) and is fringed on
one side by a small nature reserve about
100 hectares (247 acres) in extent. The
Garden was founded in 1914 as a branch
o{ the Bogor Botanic Gardens. Owing
to economic difficulties, the Bogor Gar-
dens relinquished control of the Garden
after the Second World'War, and since
then the Garden and the Nature Reserve
have been run by the Department of
Nature Conservation. The Garden at
the moment is in an agreeable state of
neglect, with only the main paths kept
open from the virulent stinging shrub
Laportea. It is hoped that the Bogor
Gardens will soon be able to take over
the running o{ Sibolangit Garden again
and begin to re-establish it as a scien-
tific garden. I very much hope so, i{
for no other reason than that this gar-
den is, to my knowledge, the only place
where mature trees oI Pigaletta lilaris
Becc. can be found in abundance in
cultivation.

Pigaletta lilaris, native in Minahassa
(N. Celebes) and New Guinea (includ-
ing Irian Jaya), was regarded by David
Fairchild as his favourite palm. It cer-
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I. Pigaletta tilaris. These trees were planted
at Sibolangit Botanic Garden in 1958.

tainly is very beautiful, but in my opin-
ion is outshone in grace by Actinorhytis
calapparia (which, incidentally, is also
common in Sibolangit). When I first
visited Sibolangit in I97I, I could find
no ripe seed of the Pigaletta, though
seedlings were so abundant as to form
swards under the female trees. I brought
back seedlings to Bogor to try to re-
establish this glorious palm in Bogor,
where until recently grew two trees. The
seedlings brought back grew extremely
fast but proved to be very susceptible to
fungal attacks at the base of the stem
when repotted, and also to red spider
attacks on the leaf. Of this original in-
troduction, some 40 plants still survive
and we have recently planted out four,
and hope shortly to plant an avenue of
Pigaletta in front of the new laboratory
buildings. In March, 1973, I was able
to revirit Sibolangit and this time was
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2. Sunlight is reflected from the highly pol-
ished trunk ol Pigatetta lilaris.

able to collect many ripe fruits which
were distributed to the Seed Bank under
the collection number Dransfield, 3404.

In all, there are 25 trees of Pigaletta

lilaris at Sibolangit in various stages
of maturity. The trees in the accompany-
ing photograph (Fig. I) were planted
in 1958 from seed from another tree in
the Garden and are already 20 meters
(about 65 feet) or more in height. Other
trees are apparently self sown, The
original introduction rvas from the Cel-
ebes but I have been unable to find
more details of this. The trunk is about
the size of the trunk of a coconut but
dif{ers markedly in the beauti{ul shiny,
green-brown surface-almost as if the
trunk had been wax-polished. The ele-
gant arching leaves are densely golden-
brown thorny along the midrib and on
the leaf base. Inflorescences are axil-
lary, highly branched, and somewhat
reminiscent of a very slender partial
inflorescence oI Metroxylon. The white
scaly fruit is surprisingly small (ca. B
mm. X 6 mm. or a/s, X a/z inch) and the
sarcotesta around the endosperm is soft
and sweetish. Fruit, when produced, is
in vast quantity, but because of the high
polish on the trunk, the tree is virtually
unclimbable, and I had to be content to
collect fallen fruit.

P R I N  C I P E  S
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Sibolangit is easily reached and palm
enthusiasts visiting South East Asia can
fly to Medan and then take a taxi or bus
for the one-hour journey to the Botanic
Garden. Despite the state of neglect in
the Garden, the sight of many regal
Pigaletta palms growing so luxuriantly
is most memorable.

Jonrv DM.NsrrnLn
Herbariwn Bogoriense,
Bogoro Ind,onesia.

NEWS OF THE SOCIETY
Mr. Wayne W. Parish, a member

of The Palm Society, offered two coco-
d,e-mer (Lod,oicea mald,iaica) to the
Society if we had a place to plant them.
It was suggested that he donate them
to Fairchild Tropical Garden, espe-
cially since he also belongs to that or-
ganization. He and Mrs. Parrish had
been to the Seychelles where they had
made arrangements with the local gov-
ernment and BOAC to procure viable
nuts and to ship them to him. He then
was planning to bring them to Miami
himself from his winter home in Hobe
Sound. However, there was a mix-up
in the delivery which caused quite a
delay-the nuts went to Brussels and
a carton destined for Brussels was
shipped to Mr. Parrish. He finally
got the nuts and dispatched them to
Dr. Popenoe at Fairchild Garden. It
now appears that at some point some-
one cut the hypocotyls of these nuts
and they will not grow. It certainly is
a big disappointment to all concerned
to be so frustrated but we do thank
Mr. and Mrs. Parrish for all the e{fort
and expense they went to for this ex-
citing and special gift.

On May Il, 1973 the South Florida
members enjoyed a covered dish sup-
per in the garden of Mrs. Lucita Wait.

Guest of honor was Frofessor Dr. T.
A. Davis of the Indian Statistical In-
stitute in Calcutta. He showed slides
to illustrate the way the Fibonacci pro-
gression of numbers appears in nature,
including the palm family. This pro-
gression is plotted by adding the high-
est number to the gne immediately pre-
ceding i t  .  l ,  1 ,  Z,  g,5,  B,  L3,2L,  g4,

5 5  e t c .  ( I  +  0  :  l ;  L *  1  :  2 ;  2  *
L = 3;3 + 2 = 5, etc.) Most of the
audience was not familiar with this
system, nor its apparent application in
the plant family so it caused great sur-
prise and interest.

Sqve The Pqlms Committee
Members of the Palm Society in

South Florida have been working
closely with the Save the Palms Com-
mittee (to combat lethal yellowing
of coconut palms). Paul Drummond,
Chairman of the South Florida Area
Members. is Vice-chairman of the Save
the Falms Committee and has been of
great help to Mrs. Murray McQuaid,
Chairman. Mrs. McQuaid, who re-
cently joined the Palm Society, was
dismayed to find coconuts dying all
around her new home when she moved
to Coral Gables a year ago. Single-
handedly she called together a group
of citizens and formed them into the
Save the Palms Committee. It is due
to the efforts of this committee that
additional funds have been appropri-
ated by the State of Florida to further
the work of the (State) University of
Florida Research Center on Lethal Yel-
lowing located in Fort Lauderdale. On
May 29th, 1973, at a meeting in Coral
Gables, Dr. Bryson James, head of the
Research Center, announced that Ter-
ramycin may soon be available in
Florida on a limited basis under strict
control. If two grams of this antibi
otic are injected under pressure into
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a coconut trunk before the disease has
progressed too far, it will cause a re-
mission of the disease for up to six
months. Of course. so far no cure or
preventative for the disease has been
found. If the disease progresses at the
present rate, it will have killed 20,000
coconuts by October, 1973, in the
South Florida area.

Pqlm Sole
The Palm Sale held by the South

Florida members on April 28, L973,
was such a success that all concerned
are still elated. Plants to be sold were
collected beforehand on an empty lot
where they were grouped, priced and
named when possible. Members were
given a chance to buy plants the eve'
ning before the sale and sold some

$700 worth of plants to each other!
Early next morning trucks and cars
conveyed the remaining plants to a
lovely grassed area under mango trees
on the grounds of the Museum of Sci-
ence, to which the public was invited.
Buyers started arriving an hour before
opening at 10 a. m. and all but the
smallest and least desirable seedlings
were gone by 11, A truckload of 312
dwarf Malay coconuts, on consignment
from a nursery, was sold out by 1I:30.
Many disappointed customers were
turned away.

Part of the credit for the success of
the sale must be given to the Save the
Palms Committee which had been get-

ting a great deal of publicity resulting
in an increase in palm consciousness
in the community. However, much
credit also goes to the many members
who contributed their time, effort and
plants. Without them there would have
been no sale at all. From the proceeds

of the sale a generous donation was
made to the Save the Palms Commit'
tee. Fairchild Tropical Garden rvas

given another herbarium case for its
palm collection. The Palm Society will
also bene{it when it is determined how
much money remains after all bills are
paid.

Hqrdiest Pqlms
The reprint of an article entitled

The Hardiest Palms is now available
to members of the Society. The article,
by Dr. John Popenoe, Director, Fair-
child Tropical Garden, starts with the
quotation from a letter by a Palm So-
ciety member in Tennessee who is
growing an amazingly large number
of palms outdoors. Dr. Popenoe goes
on to tell of other reports of cold hard-
iness and, what makes the article so
valuable to members of the Society, he
lists volume and page references in
Pnrncrpns.

Dr, Popenoe suggests there may be
areas in Pennsylvania, New Jersey and
the environs of New York, perhaPs

even further north, where at least two
palms can be grown outdoors. Reports
from members who may be trying their
luck with palms in cold locations will
be of interest so that an even more
comprehensive list can some day be
compiled. Members who have {ruiting
palms in these border areas would do
a service to make any seeds theY maY
have available to the Seed Bank with
notations concerning the climatic con-
ditions the part:cular plant has with-
stood. These seeds then can be tested
{urther in cold areas.

The reprint is availatrle for 50A,
which includes postage. Payment in
U. S. stamps is acceptable, or coins.
Foreign members can add this amount
to money sent to the Seed Bank or to
next year's dues. Please send Your
order to the office of the Palm So-
ciety, 1320 S. Venetian Way, Miami,
FL 33139, USA.

T. Bunr-un




