
PRII\CIPES Jonuory, 1963

Vol. 7, No. tJournql of The Polm Society



2

THE PALM SOCIETY

A non-profit corporation primarily en-
gagetl in the stud.y ot' the palm lamily
in all its aspects throughout the world.
Membership is open to all persons in-
terested in the Jamily. Dues are $10.00
per annutn payable in May. Requests
lor inJormation about m.em,bership or tor
general inJormation about the Society
should be add.resseil to the Secretary.

PRrsrorrvr.' David Barry, Jr., 11977 San
Vicente Blvd., Los Angeles 49, CaIi-
fornia.

Vrcp-PnnsronNr: Nat J. De Leon, 8300
S.W. 62nd Place, Miami 43, Florida.

SrcnnreRy: Mrs. Lucita H. Wai; 7229
S.W. 54th Ave., Miami 43, Florida.

Tnr.lstnrn: Mrs. Malcolm S. H. Kneale.
829 Majorca Ave. ,  Coral  Cables 3t ,
FIorida.

Drnrcrons: PauI H. Allen, Hondurasl
David Barry, Jr., California; Nat J.
De Leon, Florida; Mrs. E. G. Hen-
riquez, Florida; William Hertrich,
California; 

.Walter 
H. Hodge, Mary-

land; Mrs. Alvin R. Jennings, New
Jersey; Eugene D. Kitzke, Wiscon-
sin; Harold F. Loomis, Florida;
Harold E. Moore, Jr., New York;
Walter J. Murray, Florida; Nixon
Smiley, Florida; Dent Smith, Florida.

PRINCIPES

JounNar on Tnn Penr Socrsry

An illustrated quarterly devoted to in.
Iormation about palms published in Jan-
uary, April, July, and October, and sent
free to members of The PaIm Society

Errron: Harold E. Moore, Jr.

Eorronul Bolnn:
Paul H. Allen, David Barry, Jr., Walter
H. Hodge, Eugene D. Kitzke, Harold F.

Loomis, Nixon Smiley, Dent Smith

Manuscript for Pnlrcrrns, including
legends for figures and photographs,
must be typed double-spaced on one
side of B7z x ll bond paper and ad-
dressed to the Editor at Bailey Horto-
rium, Mann Library, Cornell University,
Ithaca, New York, for receipt not later
than 45 days before date of publication.
Authors of one page or more oI print
will receive six copies o{ the issue in
which their article appears, Additional
copies or reprints can be furnished only
at cost and by advance arrangement.

P R I N C I P E S lVol.  7

Contents for Jonuory

Special Message to Members of

The Palm Society'

David Bar1y, Jr.

A Proposed International Palm Year

P. B. Tomlinson 4

Growth Rates o{ Certain Palms

Dent Smith

Coccothrinax crinita

Nat De Leon

New Caledonia for Palms

David Barry, Jr.

Germination of Palm Seeds Using a
Method Developed for the Oil Palm

A. R. Rees

A Note on Spines in the Oil Palm

A. R. Rees

18

20

27

30

Malayan Ornamental Palms

C. X. Furtado

Regular Features

News o{ the Society
The Editor's Corner
Letters
What's In a Name?

3t

3
J D

34
34

Cover Picture

Pinanga lurluracea at the Botanic Garden,

Singapore. Photograph by G. Addison, No-

vember. 1958.



1963 l NEVS OF THE SOCIETY

NEWS OF THE SOCIETY
The outstanding event of 1963, as far

as the Society is concerned, may well
be Dr. P. B. Tomlinson's proposal for
an International Palm Year. chiefly
concerned with the study of growth
rates in palms, but possibly branching
out to encompass other areas in which
information is sadly lacking and much
needed. You will read more about this
f a r t h e r  a l o n g  i n  t h i s  n u m b e r  o f
Pntncrpns. * * *

The Society continues to receive in-
quiries about membership, and many
of the inquirers become members. Since
the new roster was published on Sep-
tember lst, 21 more palm enthusiasts
have joined. Our president, David Barry,
Jr., has kindled enthusiasm among vF
rious Hawaiians, whom we are happy
to rvelcome. Let's all follow his lead
and encourage those whom we know
are interested in palms to join.

California members, about 60 strong,
were treated to a delightful outing at
the home and nursery of Bill Seaborn,
Escondido, CaliI., on October 2lst,
1962. The secretary of the group re.
ports that it was one of the most en-
joyable get-togethers they have had.
"All that week had been cloudy and
cold, but come that Sunday, the sun
came out warm and wonderful and the
countryside was beautiful. We sat out
in the patio under a huge live oak and
had coffee before we made a tour of
his nursery. Every nook and cranny of
his 3ft acre is crammed with palms. The
temperature in his area varies from 80
degrees to 16 and his palms thrive
beautifully." A luscious bufiet supper
was served, after which Mr. Robert
Morris of San Marcos showed his col-
Iection of slides made during his world
travels during the past five years. '1They

are quite stunning, and it was a thrill

to see how the various palms grow in
thei r  nat ive lands."

- * * *

Some seed bank members are becom-
ing lax in reimbursing the costs of
sending seeds. I have all I can do to
mail the seeds and keep the records,
besides gny other Society work, so
please don't make me have to send re-
minders. The bargain was that seeds
would continue to be sent as long as
prompt payment was received

Lucrr.q. H. Warr

MARIAN BEtt FAIRCHITD-
AN APPRECIATION

M,q.nJony Sronpman Doucras
When Marian Bell Fairchild died re-

cently it marked the end of an era in
south Florida, but not the end of our
appreciation of what she was and stood
for, or of her influence on all of us.

She was the daughter of Alexander
Graham Bell, and wife and widow o{
David Fairchild, the brilliant first head
of the Bureau of Plant Introduction of
the U. S. Department of Agriculture.
But in her own handsome and radiant
presence she was much more than that
to everyone who had ever known her.

As her father's secretary her advice
decided a committee- of the Smithso-
nian Institution to accept the gift of a
great art collection for the National
Museum. As wi{e to David Fairchild
and mother of his three children she
was not only the constant and constantly
enthusiastic companion of his world-
wide travels. It was her knowledee o{
his material and her editing Jil i ty
which helped so much to make his
books the readable classics. of plant col-
lecting which they have proved to be.

In Washington, she made his home a
centre for an increasing group of friends
with all sorts of scientific knowledses
and skil ls. Since 1927. when he came



P R I N C I P E S [Vol. 7

to south Florida to establish the first
U. S. Plant Introduction Garden in
Miami and they became permanent resi'
dents of Coconut Grove, it was her
taste and hospitality which made their
wonderful estate "The Kampong" among
his fine grove of tropic trees overlook-
ing the Bay a focus of hospitality to
distinguished plantsmen and botanists
{rom all over the world. And a place of
stimulus and inspiration to every per-
son hoping to perpetuate the beauty o{
tropic growth and living in this chang-
ine world.

The Fairchild Tropical Garden, to

which Dr. Fairchild contributed so

much and which was established to

honor him, was also a result o{ her
own deep feeling for nature and her

warm and outgoing spirit. With the

magnetism of her great {ather and the

total integration of her enthusiasms with

those of her husband, her delight in

nature and in li{e itself, with her un-

{ailing kindness and warm understand-
ing o{ people, she will remain with us
still, a living and abiding presence.

A Speciol Messoge to Members of The Polm Society
In this issue Dr. P. B. Tomlinson, Research Scientist, of the Fairchild Tropical

Garden, asks help in his important project of the study o{ the rate of growth of palms.
I{ he should receive substantial support from our membership, the Society plans to

signalize our joining of hands in this study by proclaiming an INTERNATIONAL
PALM YEAR.

During this significant period several activities would be launched. Among those
under consideration are:

1. The initiation of ,a fund to finance a competent collector to secure palm material

from little explored places, such as New Guinea, Madagascar, and the Solomon Islands.
2. An intensification of the world-wide distribution of palm seeds. This project

would be assisted by a new seed bank distribution list to include the offerings of

newly established sources, and would be international in scope'
3. A special issue o{ Pnrucrpns. A special and expanded issue of Pntnclpns would

be published and devoted entirely to the horticultural aspects of palm culture. This

issue would have especial value to the many members of our Society who are nursery-

men or private growers. Certain qualified members would be asked for subjects {or

this issue.
4. The measurement of the growth rate of palms might be extended to a study

of the periodical phenomena of flowering and {ruiting in palms throughout the world.
Sincerely,
Dlvro Bannv, Jn. Presitlent

A Proposed Internat ional  Palm Year
P. B. Tolrr.Insou

Fairchi,ld Tropical Garrl,en, Miarni 56, Florida

International co-operation is a fa-

miliar procedure to all scientists. By

its means information from diverse and

widely-scattered sources can be assem-

bled far more easily than by a single

individual or organization. The Inter-
national Geophysical Year is a familiar,
recent and well-publicized example. Sim-
ilar ventures are frequently being put
into operation since science knows no



r9631 TOMLINSON: PALM YEAR

geographical frontiers and scientists are
necessarily unbiased observers.

Recently I have been considering how
members of The Palm Society individu-
ally might provide information which,
when collected together, would be o{
fundamental value to both science and
horticulture. Many members of The
Palm Society either grow palms in their
own gardens and have them under con-
stant observation, or may make frequent
and regular visits to regions in which
native palms grow. Altogether, these
closely scrutinized palms must survive
in a great variety of situations, both
natural and artificial, in many parts of
the world, either within the-ir'normal
range, or far outside it as exotic orna-
mentals. Members of The Palm Society
must be watching palms grow under all
sorts of circumstances. They are in a
favourable position to look at growing
palms over long periods of time and so
to watch the rate at which they grow.
In just this way records are being kept
of the rate of growth of selected palms
at Fairchild Garden.

But the information that a single in-
dividual or organization can supply is
very small compared with that which
needs to be assembled before any sound
generalizations can be made about
growth rates in palms.

Therefore it would seem a reasonable
proposal to enlist the aid of members
of The Palm Society. They could supply
a great deal of information, simply and
with little efiort, over a suitable period
of t ime, such as a year. This project
might be an attractive proposition to
other individuals and organizations not
members of the Society. The project
might then be referred to as an oolnter-

national Palm Year." This may sound
rather ambitious or even pretentious,
but the actual procedure would be very
simple. Before going any further with

the proposal, it will be necessary first
to consider why there is lack of in-
{ormation and what benefits might be
derived from a large scale increase in
factual knowledge which such a co-
operative scheme might produce.

Growth increases in many living or-
ganisms pay be easy to measure. Thus
it may be necessary only to determine
the increase in overall length or the gain
in weight. In hardwood trees the in-
crease in girth of the.trunk is a measure
of the addition of successive new layers
of tissue. Palms, however, do not grow
like hardwood trees and the way in
which their growth rate could be meas-
ured is not obvious. Apart from this
difficultv, scientists who might make
the proper observations ur" -uinly ""rr-
tered in temperate countries and do
not have unlimited access to large num-
bers of palms. In proposing the Inter-
national Palm Year I would like to point
out h,ow these, and other, obstacles
could be surmounted.

It might be thought that an accurate
measure of the age of a palm would be
given by its overall height. But this
would be true only if all palms grew at
exactly the same rate and maintained
this rate constantly throughout their
lives. In his accompanying article, how-
ever, Dent Smith shows that this is not
true. We know only in very general
terms that the palm initially grows very
rapid ly  wi thout  increase in overal l
height and that subsequently it grows
in height but at a decreasing or variable
rate. fhis then would b" on" of the first
benefits of an accurate knowledge of
growth rates in palms - to give in-
formation about changes in the rate of
growth of palms with age. Subsequently
it might be possible to make a reason-
able estimate of the age of a palm from
its height. We are quite certain, as Dent
Smith also points out, that all palms do
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period gives an estimate of the pace of
growth of that palm. This is a relatively
easy standard to adopt since each palm
stem bears a single crown of leaves and
produces only one leaf at a time. All
that is necessary to measure this leaf
productivity is to mark a young leaf
and obgerve by how many new leaves
it is followed in a given period. In a
future note in PnINctprs simple meth-
ods will be described {or marking such
a leaf and recording the observations.
These methods are not time-consuming
and do not require specialized knowl-
edge or apparatus. They do not harm
the growing palm in any way. They
do, however, provide fundamental in-
formation,

The tentative scheme therefore pro-
poses that members of The Palm Society,
together with other interested individu-
als or organizations such as Botanic
Gardens or Research Institutes, should
keep simple records of growth rates in
as great a variety of palms as is possible
for a period of not less than a year.
These results would be analyzed by me,
together with as much information as is
already available in print, and ulti-
mately published.

First. however" it must be known that
there is sufficient interest in the project
to make it worthwhile. For members of
The Palm Society this can be done sim-
ply by indicating on a postcard their
willingness to participate. These will be
acknowledged iollectively in a future
issue of Pntncrpns. In addition the pro-
posed scheme will be drawn to the at'
tention of individuals and organizations
who are not members of The Palm So-
ciety, but who may wish to participate.
Botanical Gardens, particularly those in
the tropics with large palm collections,
would be in a good position to provide
facilities for these simple observations.

If interest is sufficiently great the In-

not grow at the same rate. Thus a short
palm which grows slowly maY be much

older than a tall Palm which grows

rapidly. Some palms never produce an

aerial stem. Precise measurements to

show these difierences in difierent spe-

cies o{ palm are quite lacking. We shall

see a little later, however, that there are

precise criteria for estimating growth

iates in palms. We could be in a posi-

tion to say a great deal about the age

and history o{ a particular palm if we

had information about growth rates o{

its species from a large enough number

oI examples.
These observations on grbwth rates

will be of great value to' horticulturists
and aericulturists. If one can estimate

the size which a palm might achieve

after a given period and in a given cli-

mate and soil it would be a useful

guide to planting and landscaping. At

present  many nurserymen must  be

aware of our inability to do this. The
guide to palm planting which Dent Smith
mentions as being so desirable will only
come from a much more thorough and
detailed knowledge of rates of growth of
palms. The value to the plantation owner
is quite obvious, since his livelihood re'

sults from a knowledge of rvhether his
crop is growing well or not' For this
economic reason there is a good deal
of information already available on the
growth rates of crop or plantation palms
like the oil-, date-, and coconut'palm.
It is largely to extend these observations
to palms of less immediate commercial
value that international co'operation is
called for.

From our knowledge of the mecha-
nism of growth of the palm (itself only
understood in a very superficial way) it
seems that the rate of leaf production
can be used to estimate growth rates in
palms. Thus the number of leaves ma-
tured by a single stem over a given
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ternational Palm Year would be brought
into being. A tentative date for the
initiation of this project would be July
lst, 1963. More details would appear in
the next issue o{ PnrNcrpes (April).
These would consist largely of detailed
descriptions of the simple procedures
to be employed in making measurements,
together with examples of how addi-
tional information which will be needed
(largely facts about the age and the con-
dition of the palms under observation)
is to be recorded, as well as the ob-
servations on leaf production in the
palms themselves.

Mr. R. W. Read. Botanist at Fairchild
Garden, has been kind enough to ofier
his services as taxonomic consultant in
instances where the identity of a palm
under observation is in doubt.

I began by emphasizing how scientific
theory is frequently based on masses of
facts gained by international co-opera-
tive efforts involving many individuals.
In the physical sciences these people

SMITH: GROWTH RATES

are usually trained scientists and need
quite elaborate apparatus. But it is not
so in biology. In the his'tory and de-
velopment of biological science the keen,
intelligent amateur is a prominent and
important figure. In keeping with this
tradition the untrained but enthusiastic
and careful observer participating in an
International Palm Year can assemble
valuable information without the need
of special equipment. These facts about
growth rates in palms are a funda-
mental necessity and cannot be assem-
bled in any other way.

The directors of The Palm Society
have cast their blessing on my proposal.
It is to be hoped that enthusiastic in-
dividuals will now be forthcoming in
sufficient numbers that this idea of an
International Palm Year will become a
reality. It would ofier a chance which
so rarely presents itself in this era of
elaborate and costly technology, a chance
for the non-specialist to make a signifi-
cant contribution to scientic research.

Growth Rates of Certain Palms
DrNr

In this article the observations on
the growth rate of a few palms, largely
supported by photographic illustrations,
are of course quite distinct from the
scientific studies planned by Dr. P. B.
Tomlinson for the proposed Interna-
tional Palm Year. His studies would be
based at least in part, nevertheless, on
the records and observations of non-
technicians, who are any of us engaged
in growing palms for pleasure or profit.
This article, though but fragmentary,
would conform with the objective if it
proves to contain 'even a very minor
fraction of the collective information to
be sought.

Studies leading to fuller knowledge of
the growth rate of palms must be of

JMITH

some importance to botanical science,
as otherwise it is unlikely that Dr.
Tomlinson would undertake them. How
irnportant they would be to gardening
more nearly concerns all of us who
garden, and most of us do. Greater
knowledge of the growth rate of palms
would be of the very first importance
to anyone attempting to grow them.
This may be readily seen from the fact
that the placement of them is so often
wrong in the sense that the misplaced
plant shoots up years sooner than ex-
pected or the reverse, remaining almost
stationary though rapid growth had
been envisioned. Frightful mistakes in
planting palms are not due only to lack
of feeling for landscape design; they are
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often due to ignorance of the growth to
be expected, resulting in monstrosities
up in the power lines and ridiculous
little palmets pastured out where the
monsters should have been.

One dimension a given palm may ulti-
mately reach is probably known more
often than not, for at least that one -
height - usually is included in pub-
lished descriptions. But palms grow in
three dimensions, not just one, and both
above and below groundl new roots, and
any enlargement of the root system
and of subterranean trunks, as in Sabal
minor and S. Etonia. also must be in-
cluded in the term "growth." Because of
space limitations, attention here will be
chiefly {ocused on the vertical or up-
ward growth rate of the few palms to be
mentioned.

Except for the more commonly culti-
vated kinds, seldom do we know how
long it takes a palm to reach maturity
and at what rate it grows at various
stages between birth and death. For a
palm does not have a growth rate, but
rates. Certain species make their most
rapid growth in the next few years after
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passing the seedling stage, while any
increase in the size of others during
this same period is barely perceptible
from month to month, and in some cases
even from year to year. Generallv the
growth rate is much reduced as maturity
is approached, which may be readily
seen by the narrower interspaces be-
tween the leaf scars, or in scarless stems
by the congested appearance of the
sheaths at the top of the shaft.

The relative terms "fast" and 'oslow"

are inexact and sometimes misleading,
for what one man calls fast another
might call slow. Two rapid growers
while young are the Arecastrum Roman-
zofi.anunt and the Liaistona decipiens,
but the former might easily make double
the upward growth of the latter in the
same length of time. Studies of growth
rates should help to determine how {ast
is fast and how slow is slow. Perhaps
one result would be a table of measure-
ments showing annual average gains in
height, or failing that, an averaged num-
ber o{ new leaves per annurn for each
species under surveillance.

A rapid succession of new leaves

P R I N C I P E S

I. Coccothrinax crinita. (left), a specimen about nine years old which has grown much {aster
than usual for_ the species under cultivation; la (right), another plant of s*" ag" which has
grown at the slow rate generally considered normal for the species.
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2. Arecastrum Romanzoffianum, started from
seed in 1952, has grown at the rate o{ about
three feet a year.

manifestly indicates rapid growth, but
in some palms this growth may be more
in the bulk of the stem and foliage than
in height gained, as for example in the
Phoenix canariensis. While still quite
young the king palms (Archontophoenix
spp.) normally will add six inches or
more of stem for each leaf produced,
but the species oI Phoenix must produce
many leaves to gain an equivalent elon-
gation of the stem.

Adulthood in palms materially d,ifiers
from maturity. A palm is adult when
able to reproduce itself from seed, even
if only three years old, as in some

species oI Chamaed,oreo'; I)rt it is not
mature until it reaches its fullest devel'
opment, at which time, i{ it were a
spruce or a fir, it should be harvested.
Like timber trees, palms deteriorate
lrom full maturity onward, notwith-
standing that li{e may persist for a great
many years. Even before ma,turity the
expanse 

-of 
the leaf crown is commonly

much reduced, trunks develop cavities
and fissures due to fungous attack or
other causes, and a seeming shrinkage
may be noted in the trunks (actually

a wearing away of the perimeter) of
ancient palmettoes. This peripheral ero-
sion is the natural effect of heat, cold,
wind, humidity and the heavy rainfall
of countless storms perhaps throughout
a century, perhaps three or four. The
monocarpic palms and many otheis es-
cape such extensive ravages because
they are relatively short-lived'

Granted that the growth rate or rates

of a palm throughout its lifetime would

be of more than passing interest to the

gardener, his major concern would be

ihe rate during its early years. Unless

the garden is an old one, he works
mostly with young plants. Usually his

palm gardening begins with plants in

pots or cans, and he wishes to know how

iapidly each one grows so that he can

intelligently choose a planting site. Hu'

man nature being what it is, his real

interest lies in what is to happen over

the nearer term rather than in the next

century. Certain palms reach great

heights in one hundred years, but plant-

ing for posterity is a project that stirs

no enthusiasm outside of botanic gar-

dens and arboreta, and very likely in

those quarters altruism instead of en-

thusiasm supplies the motive' Thus any-

one reaching the age when the actuarial

calculations begin to look glum might

do well to consider planting only those
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3. Archontophoenix Cunningham.iana. (Ieft), centered is a plant two years old photographed August,
1959; 3a (right), same palm in center but three years older in,{ugust, 1962.

palms that should give a good account
of themEelves over the earlier years, for
surely the best rewards in gardening
come from seeing the plants grow and
develop into objects of wonder and in-
spiration. This is so patently true that
also the youngest of gardeners, when it
comes to planting palms, in all likeli-
hood would prefer to plant those that
plomise not to delay good growth for a
decade. The suggestion is not being

made here that the notoriously slow
starters, such as Coccothrinax crinita,
are undesirable and should never be
planted. The reverse is true, but one
should know what one is getting into;
which by itself is ample reason for try-
ing to learn about growth rates.

Palms of the precise same age and
species, even when planted at the same
time, may or may not grow at the same
rate. This may be graphically seen in

4. Archontophoenix Cunninghamiana. (left), a plant two years old in August, L959;4a (right),
same specimen in August, 1962.
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5. Acrocomia Totai. (leIt), one year old, November, 1953; 5b (center), same at three and a half
years in February, 1957; 5c (right), same at seven years in November, 1960. In August, 1962, this
palm had flowered and {ruited in each of the latest three years.

1 l

Figs. I and Ia, showing two plants of
Coccothrinax crinita of the same age
and procedence, once nearly identical in
size and appearance, the smaller now
fulfilling its reputation for extremely
slow growth and the larger violating the
established speed linrit

Twelve years ago the writer began
planting palms in Daytona Beach and
has not yet called a recess, with the
result that about one thousand indi-
viduals comprised of 7I genera and 182
species are now set out on the grounds.
These are the figures after large losses
due to freezing or other eauses. O{ al-
most 400 species tried here at one time
or another, more than half proved to be
unsuitable for the location. Some of the
established palms were trucked here as
large specimens, but most have been
grown from seedlings and small potted
plants, or else were started here from
seed. The tallest palm grown here from
seed is a rather spindly arecastrum now
about thirty feet tall (Fig. 2); the seed
was sown in the spring of 1952 and
germinated in mid-summer of that year,
thus making the palm ten years old as
these words are being written (August,

1962) and giving it an average annual
growth rate of three feet. Half a dozen
other arecastrums from the same lot o{
seed have grown well, but at a slower
and more usual rate.

Of the palms cultivated here the two
species oI Archontophoenix make the
most rapid growth, being about equal
to each other in that respect (Figs. 3,
3a, 4 and 4a); they grow faster than
the fabulous willow of northern climes
and faster than the European larch, that
champion sprinter among the conifers.
Several species ol Acrocom,ia are ver)
close contenders, but fall into second
place (Figs. 5-5b, 6-6c and 12). Next in
rapidity of growth at this locality are
the royal palms (Roystozea species) de-
spite occasional severe damage to the
foliage by incursions of Arctic air (Figs.
7 and 7a). It would border on impossi-
bility to rank the other rapid growers,
of which there are many, in exact nu-
merical order, for the difierences in
growth rate are not so apparent as in
the three genera mentioned above. Even
if hard and fast lines could be drawn,
they would apply with full lorce to this
locality only.
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6. Acrocomia sp. belonging to section Sentocomia, evidently o{ low-latitudes because tender to cold.
(top left), plant seven years old. May, 1953; 6a (top right), same in February, 1957, with adherent
pet io le bases;6b (bot tom lef t ) ,  same in October,1957, wi th sel f -c leaning bole now bare;  6c (bot tom
right), same sixteen years old in August, 1962, despite total defoliationby freezes of 1957-58 winter.

Certain of the veitchias are said to
grow faster than other palms in the
Miami area, but that is not true at
Daytona Beach, perhaps because the
colder winters retard their growth. In
any case the Teitchia species, especially
V. Merr,illii, are at best marginal in
Daytona Beach. The Archontophoenix
species, on the other hand, seem to main-
tain their winter pace quite as well as
in a warmer climate.

If a great many of the palms grow
rapidly - and they do - many others
grow with exaspeiating slowness. Then
there are the medium growers, half way
between fastest and slowest, and also
the moderately fast, the moderately slow
and yet others representing every shade
of difference to be expected in so large
a family. The notably slow growers may
be arbitrarily divided into two general
kinds: those that grow slowly through-
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7. Roystonea regia (IeIt), fouryears old, August,1959, but greatly retarded by severe injury in
hearry f reeze of  December,  1957;7a (r ight) ,  the same three years later  in August ,  1962.

out their life span, as Thrinax n'Licro-
c&rpa, Rhapidophyllum hystrix, Prit-
chardia Hillebrand,ii, Serenoa repens;
and those that are laggards for all or a
good part of their first decade, after
which they make either good or fairly
rapid growth, as species ol Corypha,
Borassus, Copernica, Orbignya (Figs.
8- r0 ) .

Here follow a few observations more
or less at random on some of the palms
in the writer's plantings:

The Pseud,ophoenix species are the
slowest growing of all, which is true of
them in this location during the long
warm season as well as durine the
winter; the young planls. from four to
ten yearc old, seldom make more than

B. (left) . Borassus flabellifer. One of the "slow starters" already six years oid in August,
1962. 9 ftight). Copernicia Torreana. An extremely slow grower over the first decade. Seed {rom
which this example sprang was sown nine years ago! in early 1953. Photographed August, 1962.
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10 (left) , Orbignya speciosa in center foreground at nine years from seed. A slow but most
pertinacious palm photographed August, 1962.
1l (right) . Iubaea chil,ensis, another laggard under Florida cultivation, eight years old, August, 1962.

dence is too meager to be conclusive.
The Sabal nema,tocladu native in

British Honduras, is definitely the slow-
est-growing of eighteen Sobol species
established here, and the S. mauritiae-

lormis, Colombian, is but a hair ahead
of it. The S. paruiflora, endemic in Cuba,
is here the fastest grower in the genus.
These superlatives are not intended to
imply that the growth rates would or

12. Acrocomia crispa. (left), plant at six years and nine months of age, August, 1962; l2a (right),
detail of sudden growth o{ specimen in August, 1962.

two leaves in a year, and sometimes
only one.

Here the lubaea chilensis is one of the
very "slow starters" (Figs. 1I and 20a).
Whether it will one day begin to grow
fast remains to be seen. The fact that
this palm is nearly non-existent in
Florida leads one to be somewhat skep-
tical o{ wider success with its culture
in the state, though certainly any evi-
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13. Phoenix d,actylilera'Deglet Noor' with five
small ofishoots, grown from seed in eight years.
August, 1962.

should be the same elsewhere, but per-
haps valid inferences may be drawn to
suit difierent conditions.

The Sabal Palmetto is extremely vari-
able in growth rate and also in the
proportions it attains. On these grounds
it is usually a rapid grower, becoming
in about ten years a massive tree already
bearing fruit, with a root system extend-
ing outward from its base, in some
directions at least, thirty to forty feet.

14. Washingtonia filifera, August, 1962, four

]:lj: 
""0 seven months after germination of

During their first seven or eight years
the Scheelea species uniformly grow
faster than the Attalea, and the Attalea
faster than the Orbignya. The difierence
is quite marked, and long ago Nehrling
correctly observed that the Orbignya
palms are "hard to get started," He
could have added with equal truth that
they are hard to stop. Patience and
enough time are the chief requisites for
success with these palms, for they are
extremely tenacious of life and with-
stand adversities that would destroy
many others.

15 (left) . Phoenix canariensis slightly over ten years old in August, 1962, lrom seed collected in
February 1952, 16 (right) . Coccothrinax Dussiana, August, 1962, hom seed collected in October, 1953.
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17. Bismarckia nobilis. (left), photographed in August, 1959, when four years old; 17a
same plant, now seven years old, in August, 1962.

One more palm, the Cuban Acrocornia
cri.spa, merits brief comment because
of a remarkable development not ob-
served by the writer in any other species
of the genus. Although mention was
made earlier of the very rapid growth
of the acrocomias, a young specimen
here of A. crispa had deviated from all
the other obsbrved species by not match-

lB. Liuistona Sartbus (L. cochinchinezsisJ. (left), seven years
1960; 1Ba (right), same in Jily,1962, at nine years of age.

st ,1959, when four years o ld;  17a (r ight) ,  the

ing during adolescence the steady up-
ward growth of the others; instead it
had formed a broad crown of low foli-
age, but after six years and eight months
had made no visible stem and hence
no upward growth comparable to that
of its congeners over the same short
youthful span. It had not, that is, until
late June, 1962, when suddenly a stem

after germination of seed, April,



19. Washingtonia robusta. (left), September,
1962, ten years old.

began to shoot upward by a startling
vegetative process and within six weeks
was something over six feet tall. Whether
this belated but dramatic growth is ha-
bitual in young plants o{ A. crispa, the
writer does not know though tending to
suspect that it is; moreover it may be
unique among palms, which again is a
supposition and therefore far from cer-

SI{ITH: GROWTH RATES

L957, five years old; 19a (right), same in August,

tain. The sudden upward growth of the
stem was not accompanied by a corre-
sponding rapid increase in its diameter;
on the contrary, at the end of the six
week it rvas a very slender shaft appear-
ing to be herbaceous growth and gave
no sign it would expand into a woody
bole, which of course in due time it
would. The fleet transition from a squat

17

( lef t ) ,  September,

20. -Sabal cau.siarum. (left),^sixyears old_in May, 1960; 20a (right), rhe same specimen in August,
19.6!'t no-y e.ight years old. Steel,tape held taui from stake at"lefi'to -an;. ha.rd "t rijfri-.fi"*J
width of foliage to be 20 {eet and 2 inches. Miniature palm in tr."g-""a i."f, no"" ,iiiZiiii,-it"i
eight years old.
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shrub was attended by the formation of
several short ascending leaves held
closely parallel to the stem for half
their length, clearly showing that the
plant was spending most of its vigor on
the erection of new stem at the expense
of the foliar growth. The photographs
in Figs. 12 and 12a were taken just as
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this account is being concluded, so that

as yet there is no sequel. It is to be

surmised" nevertheless. that the reduced

foliage will soon be succeeded by a

normal leaf crown, with some of the

leaves arching or extending outward

horizontallv to five or six feet.

P R I N C I P E S

Coccothrinax Crinita
Nar Dn LroN

The genus Coccothrinax as it is pre-
sently understood consists of about 30
species. Geographically they range from
South Florida through the West Indies,
reaching their greatest development in
Cuba where some 21 species are rec'
orded.

At present there are a dozen species
under cultivation in South Florida, but
these are still poorly understood, for
much work still remains to be done in
the genus. One of the species, however,
is so distinct that it could never be
confused with others. Imagine, i{ you
will, a palm whose trunk is completely
covered with long strands o{ fiber that
give the appearance of hair and You
have Coccolhrina.v crin ita.

This species, found only in Cuba, was
first discovered by Charles Wright, but
was not described until some 40 years
later by Beccari. The original descrip-
tion was very {ragmentary and it was
not until some years later that better
collections were to fill in the missing
details. Specimens have only been col-
lected in two widely separated moun-
tainous areas in Santa Clara and Pinar
del Rio, Cuba.

Coccothrinax crinita is a palm to 30
{eet tall. Its large, palmate circular leaves
are deeply divided into many segments,
dark glossy green above, grey'green
beneath. From the bases of the petioles
are produced long strands of fiber that

completely cover the trunk. If one in-
spects the trunk closely, he will find that
the old leaf bases persist from ground
level up, therefore, the long hairy mass
also persists. A much branched infldr-
escence is produced from among the
Ieaves, at first nearly upright, later
almost hanging under the great weight
of its fruit. The fruits, to one inch in
diameter, are light purple at maturity
and very fleshy; the furrowed seeds to
half an inch.

Credit for the introduction of this
interesting palm must go to our Society's
president, Mr. David Barry Jr., plant
introducer extraordinary. The record
shows that in 1939 he sent young seedl-
ings to the U. S. Plant Introduction
Station, Coconut Grove, Florida. From
these, three mature specimens can be
seen today, one growing very close to
the station's main office. These are the
only mature palms growing in Florida.
Also in cultivation are two mature trees
growing at Atkins Gardens in Cuba, but
their origin is unknown to me.

It is interesting to note that Cacco-
th.rinax crituitd, is without a doubt the
hardiest species of the genus in cultiva-
tion today. During the very severe winter
of 1957-1958, Mr. Dent Smith of Day-
tona Beach, Florida, recorded that two
plants only several years old were un-
afiected by cold. Further proof was
noted when I visted the Cowgill Nursery

{
t
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in Tampa, Florida, during the spring of
1958 and saw a young seedling with no
signs of cold damage. It may perhaps

be theorized that the fiber oroduced"
even when the palm is very young, helps
protect the bud from cold damage.

{ s

$t::9;::rrL

[*"r:; 
',

Read.2I. Coccothrinax crinita fruiting at Chapman Field, Florida. Photograph by R. v/



20 P R I N C I P E S lVol. 7

Coccothrinax crinita is not a difficult
palm to grow. The seeds germinate
readily. A{ter the first few leaves have
been produced, a full sun situation is
preferred, although the palm will tol-

erate shade at any stage of growth.
While it shows no soil preference, a
loose, well drained medium suits it best.
Although slow growing, the species is
well worth planting as a unique palm.

New Caledonia For Palms
Davru

When Caotain Cook discovered New
Caledonia ii tZZ+ he was evidently more
impressed with the native pines than
with the palms. He named the island
New Caledonia because the pines re'
minded him of Scotland. Probably Cap'
tain Cook saw only the coconut palms
and not the beautiful palms that lured
me there, as these grow deep in the
forests where they are not visible from
the sea.

In January of 1962 I spent ten days
in New Caledonia in a quest for palms.
For several reasons they seemed to
promise more to a palm collector from
Southern California than. would the
palms from other places in the tropics.
The islands south of New Caledonia
had already been a source of palms for
Southern Cali{ornia. From Lord Howe
Island had come the howeias. From
Norfolk Island and from New Zealand
had come their respective species of
Rhopalostylis. These palms have done
well in the coastal belt of Southern Calif-
ornia since their introduction a hal{
century ago. It seemed reasonable to
hope that New Caledonia palms from
the mountain regions, some of which
exceed 5000 {eet in elevation, would be
able to withstand the frosts of Southern
California.

Except for being French and in the
South Pacific New Caledonia is not like
Tahiti. Languorous, glamorous Tahiti
is verdure-covered in many shades of
green. Its natives are light-skinned Poly-

Bennv, Jn.

nesians. Papeete, the capital, is a small
town. Tahiti is a well-advertised tourist
attraction with accent on a life of ease.
On the other hand, the green of New
Caledonia is concentrated only in its
dark forests and eastern coastal areas
which contrast sharply with rolling areas
o{ niauoli or of low brush. Its natives
are dark-skinned Melanesians with thick,
woolly hair that is often dyed a reddish
brown. Noum6a is a small city of 20,000
population. Accent is on a life of in-
dustry. Mining is the principal activity,
with important nickel, chrome and cobalt
deposits. Until recently few tourists,
except New Zealanders, visited New
Caledonia.

Life in Nourn6a is pleasant, and is
as French as that in France. There are
a number o{ excellent restaurants and
a splendid beach for swimming. Long
loaves of French bread are delivered like
newspapers.

New Caledonia does not have the in-
tensely tropical climate of lands that are
near the equator. Except for somewhat
more humidity its climate is much like
that of the Hawaiian Islands. New
Caledonia lies in the South Pacific in
latitudes from 20o B' to 22o 25', abott
the same distance below the equator that
the Hawaiian Islands are above it in
the North Pacific. Not counting New
Zealand, New Caledonia is the largest
island in the South Pacific. It is 250
miles long with an average width of 30
miles. A chaine centrale forms its back-
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22. The jeep on a good road through shrub growth

bone and separates a wet east coast

from the relatively dry west coast.

The distinctive flora of New Caledonia

has been an attraction to botanists for

the last century. Their interest, however,

was mainly taxonomic, and they paid

scant attention to collecting and sending

away live plants or seeds. As an illus-

tration, in the palm collection of the

Botanic Garden in Sydney, the nearest
port of call to Noum6a, there is onlY

Lne species of a New Caledonian palm,

C hamb eyronia macr o carpa.

New Caledonia is rich in palms, with

fifteen genera embracing about twenty-

five species none of which is found else-

were. Only three or four species have

so far been introduced to other countries,

in a few instances, and mostlY to Eu-

ropean conservatories during the last

century.
The flora of New Caledonia is unique

and largely endemic. It is rich in green

plants of ornamental foliage, such as

in nitrogen-deficient laterite soil.

{erns,  ara l iads {more than 100 species) ,
araucarias, and palms. Most of these
plants grow in the {orests that cover
many parts of the island. Outside of the
forests much of New Caledonia presents
a barren aspect with a low shrub-like
growth. The most characteristic plant is
the niauoli, a paperbark relative of the
eucalyptus, a much-branched tree that
grows by the millions over large areas.
Other extensive parts of the island have
an impoverished laterite soil on which
strangeJooking brush-like plants man'
age to exist. These are worthless to a
plant collector, as they would not survive
away {rom their peculiar native environ-
ment.

Fortunately, for the success of my trip,
I had become acquainted, through a
correspondence of several years, with
Lucien Lavoix, a prominent merchant
of Nourn6a, and an ardent plantsman.
He is the owner of a remarkable prop-
erty in a mountain forest on Mt. Koghi

2 l
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23. Palms with half-ripe {ruit in a mountain ravine. The rosette of leaves at the right

o{ an araliad.

that rises back of the city. Without his
enthusiastic help my efiorts to see the
palms of New Caledonia would not have
amounted to much because I arrived
unprepared for rough forays into the
dense forest or the bush, or brousse.

Lucien Lavoix has cut five miles o{
roads through his three hundred acres of
mountain {orest, and has built a delight-
ful resort home from which one may
look down upon great expanses of the
island and the Coral Sea. The terrain
is very rough, steep, and covered with
trees, palms, and ferns - a paradise for
lovers of green foliage plants. Except
{or the many introduced exotics that
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have been planted along the edge of the
roads, there are no bright flowering
plants. Some large Kauri pines u'ere
taken out {or timber years ago. Other'
wise, the forest is virgin. Access to the
plants would be most difficult without
the new roads. The forest is so lush that
photography of single specimens is
difficult. For example, the giant angiop-
teris ferns that grow in colonies inter-
weave their twenty foot long fronds to
create a criss-cross maze.

I made in all four trips out of
Nourn6a to collect palms, going north,
east, and south to forests with such
fascinating names as La For6t des El6c-

& {

is the crortn
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triques, de la Rivi6re Bleue, du Plein de
Lac, du Mois de Mai, du Col'd'amieu,
de la Table Unio, et des Sources. On two
trips Lucien Lavoix was my chaufieur
and guide; on the other two Luc Che-
valier, director of the Mus6e de la Nou-

velle Cal6donie. The jeep we used was

a two-seated war surplus vehicle, for-

merly used by an American general. It

ran well, but the roads were either rough,

or we were going fast, and I always had

to hold on to the windshield with one

hand and a pipe rail at'the edge o{ the

seat with the other to keep from being

thrown out. There were no doors, anrl

the roo{ leaked.
We usually visited two or three forests

on a single trip. On certain areas in the

island the forests run together for great

distances. On the south section of the

island the forests were o{ about two or

three hundred acres, extending up from

the plain on the sheltered slope o{ a

.norltttuitt. We would drive to the edge,

enter the forest, and explore {or species

of palms that we had not already found

in bther forests. If the palms and flora

in general seemed the same as we had

.""n, *" would leave and go to another

forest.
There are no snakes in New Caledonia,

making it possible to walk boldlY
through waist-high grass when occasion-
ally it formed the {orest floor.

This exploration took place in the
middle of January, which was the mid-
dle of summer there. I had planned the
trip with the expectation of finding ripe
seeds at this season. I should have gone
in March, because the seeds of the palms
and the beautiful araliads were only
half-ripe. I would recommend March to
a seed-collector; November {or the tax-
onomist seeking fresh flowers. At best,
such exploration is tiring and difficult.
I heard later that shortly after I le{t,
Nourn6a had steady, unseasonably heavy
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rains which lasted for two months, and
by mid-September all seeds had disap-
peared.

Identification of the palms that we
{ound was not easy as the keys that I
had were based mostly on mature seeds.
These keys are in the lournal d'Agricul'
ture Tropicale et de Botanique Appliqude
8: 57-64, 1961, as part of a valuable
article on Les Palmiers de la Nouvelle-
Cal6donie, by A. Guillaumin of Le
Jardin des Plantes of Paris.

The commonest palm is Kentiopsis
oliuaeforrnis, a slender, gracefui palm
with a green trunk about three inches
in diameter. We saw hundreds of them,
mostly growing in sheltered ravines.
The ones in fruit were the tall ones,
twenty to thirty feet in height. The lower
ones, with fully developed trunks and
crowns of leaves had no fruit. They
were the trees that we could reach. I
finally figured out that the lower speci-
mens were more sheltered, and received
insufficient light tci induce them to
flower. The tall trees in full sun alone
received the light required to develop
flowers.

I collected and shipped out quantities
of half-ripe seeds, as I had found that
good germination can sometimes be had
with palm seeds that are allowed to
harden somewhat by drying be{ore they
are sown. Except in a few instances'
however, no success in germination was
had by the recipients of these seeds.

We saw the two palms in which the
new leaves are crimson, Chambeyronia
Hookeri Becc. and Actinokentia diuari'
calc Dammer. My host. Lavoix. assured
me that the crimson color is a beautiful
and striking contrast to the green of the
palms and the surrounding forest. I
had to take his word for it, as in no
specimen did I see a young leaf unfold-
ing. In Chambeyronia rhe leaves and
oetioles have a faint brownish cast that
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24. Chambeyronia Hookeri in New Caledonia.

suggests a red that has faded to green.
Mrs. Arthur Langlois of Nassau wrote
recently that the young leaves of plants
of Chambeyr,onia macrocalpa rhat she
saw growing in the Jardim Bot6nico in
Rio de Janeiro were beautifully red.

W'e saw three species oI Basselinia oI
which ten endemic species have been
described. These palms have trunks
about two inches in diameter. One
species that produces multiple trunks
should be of great horticultural merit.
It has an attractive silhouette, with a
crown-shaft that is orange-brown flecked
with short dark stripes. The foliage is
of a clean-cut, hard texture. This leath-
ery hardness o{ the leaves and petioles
indicates that the palm may be slow-
growing, and perhaps more tolerant to
frost than palms of the other genera.

I probably saw other species of palms
besides those that I have named, but I
could not identify them. There is a
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general similarity in many of the species
of pinnate palms seen a short distance
away. Some of the species are found
in sections of the island that I did not
visit. To see some would require organ-
izing a small expedition to spend two
or three nights on the trail.

All of the palms of New Caledonia
are pinnate with the exception of the
enigmatic Pritchartliopsis' Iennencyi
Becc. According to Guillaumin's article,
this palm was introduced to the con-
servatories of Europe by Sander in
1898. Guillaumin has not been able
to find it in Europe, which is not sur-
prising, nor was he able to find it when
botanizing in New Caledonia.

Our editor, Dr. Harold E. Moore, Jr.,
had especially charged me with the task
of finding this palm, and I did what I
could for him. The palm was reported
to have been found at the Bay of Prony
by Jeanneney in 1892. With Luc Che-
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valier as my guide, we headed southeast
from Nourn6a for the Bay of Prony. We
drove a hundred miles or so into a
remote and unfrequented country. There
is a road between Nourn6a and Prony,
but there is no vehicular intercourse
between the two places. Perhaps one car
a month goes into the area back o{
Prony - that of a man to visit hYdro-
graphic stations. In case of a breakdown
one would have to walk out. The road
was very bad. The way was eerie in the
region of the strange shrubs struggling
for life in the red laterite soil.

We carefully searched two forests
back of Prony {or the {an palm. A heavy
rain storm caught us and we were
drenched for hours. The roof of the
jeep was a sieve. Finally, we ignored
the wet, and went trudging through the
wet grass of the forest floors. Fortu-
nately the rain was warm, except on
the return journey to Noum6a, when we
felt the wind.

W.e found no trace o{ a fan palm'
Chevalier conjectured that it might be
in one place, if at all, and that is at an
elevation of about 1500 feet between
two small peaks at the top of a small
mountain that arises from the Bay of
Prony. To go there would require ar-
rangements to camp out and we were
not prepared to do so. Chevalier did
assure me that he and Lucien Lavoix
would search this area subsequently in
an efiort to determine whether or not
this palm exists. In September I met
Lucien Lavoix in Honolulu. We spent
several days together during which we
had the opportunity to discuss this palm
in more detail. He is of the opinion that
there is no species of fan palm endemic
to New Caledonia. His contention is

based on the following:

The settlement of Prony began be{ore
Noumr6a, in 1850. There is a good har-
bor and water, and there was timber.
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25. Basselinia Pancheri in a {orest of New
Caledonia.

Approximately between IBB0 and 1900
Prony was a prison for French convicts,
both criminal and political. Today Prony
erists only as a port from which to ship
iron ore to a smelter in Australia. Con-
tact with the outside world is by sea.
Many years ago, in all probability, a
fan palm and other plants, may have
been introduced to the settlement of
Prony. In 1892 Jeanneney found a fan
palm there and assumed that the species
was native and described it as a Licuala,
(Beccari later called it Pritchardiopsis.)
This plant, or plants, in the ensuing sev-
enty years may have disappeared. On the
other hand, it may be living in another
oart of the world where it is native and
where it may be known by another
name,

A case in point is Cycas neocaled,o-
nica |otnd only in the settlement of
Prony or its environs. It was first thought
to be an endemic species of Cycas. It is
now considered to be Cvcas circinalis-
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26. Basselinia Pancheri, detail of crown.

a species introduced many years ago.
Incidentally, the French seed firm of

Vilmorin-Andrieux et Cie., of Paris, sent
me seeds ol Cycas neocaled'onica about
twenty-five years ago. The mature plants
that I grew from these seed closely resem-
ble Cycas Thouarsii from Madagascar.

In Guillaumin's article are listed as
valid genera the following palms of
which ten species are in Basselinia; two
each in Chambeyronia and Cyphoken-
ti.a, the others being "monosp6cifique",

and all endemic except Cocos: Pritchar'
diopsis, Cocos, V eitchia, Rhynchocarpa

I correct name: Burretiokentia l" A c!ino'
hentia, Chambeyronia, Kentiopsis, Cy'

phophoenix, Campecarpus, Cyphosper'
ma, Cyphokentia, Basselinia, Dolicho'
kentia, B r ongniartikentia, Clino spermd.

Other species may eventually be found
in the mountainous regions in the north
section of the island.

In spite of having timed my visit to
New Caledonia about two months too
early for seed-harvesting, and having
largely failed to get any seeds, my good
friends there have assured me that a
never-ending supply of palm seed, as
well as pictures of the native palms, will
be forthcoming, now that they know how
eagerly their palms are sought by palm
lovers,
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Germinat ion of  Palm Seeds Using A
Method Developed For The Oil Palm

A. R. Rnns
West At'rican Institute Jor Oil Palm Research, Near Benin City, Nigeria

There is still a grave shortage of
information on techniques which have
proved successful for germinating palm
seeds, despite excellent general advice
by Loomis (1958) and Yocum (1961)
and specific information for some, usual-
ly economically important, species, for
example Kitzke (1958) and Rees (1959,
r962b) .

Although, as Loomis pointed out,
palm seeds germinate under a variety
of conditions in nature, it is often pos-
sible to apply a method worked out for
one species to many others, ag has been
done with Kitzke's method developed for
Copernicia.

Work on the germination of oil palm
seed over the past ten years or so has
resulted in the development of a techni.
que which produces 90-100 per eent
germination within 100 days, and a
further refinement ensures that all seeds
germinate within 20 days - a factor
very important for the production of
uniform nurseries for establishing plan-
tations - although this involves a fur-
ther 20 days before germination is
completed. The method is described
below, but the refinement (a dry heat-
treatment) is omitted as it has been used
only for oil palm seed.

Procedure
The seeds are first soaked with a daily

change of water. After seven days the
seeds are surface-dried with an absorbent
cloth and placed in either a polythene
bag of fairly heavy gauge (0.005 in.,
500 gauge) or in a suitable glass jar
with a polythene cover held on by an
elastic band. It r,vill be necessary to

examine the seeds every two or three
days to " ensure that the seed moisture
content is maintained at this level which
is best defined by "as wet as possible
with no superficial moisture." This may
be checked from the appearance of the
seed which is usually dark but without
the shine which results from a water
film on the seed surface. I{ there is any
doubt about moisture content, the seed
may be soaked (or overwatered) and
left for a few days and re-dried as
described above.

The above treatment would probably
apply to all palm seed as it is an im-
provement on the normally used moist
but well-drained soil. With regard to
temperature for germination there is
some diversity of opinion as to what
is a general optimum. For the oil palm,
critical experiments have indicated an ef-
fective range of 3B-42'C. (I00-108'F'),
and advice on supplying at least some
heat is given for a number of palm
seeds. Johnston (quoted by Loomis,
1958) recommends heat treatment for a
number of species and a simple incuba-
tor was recently described by Yocum,
1961. About half of the seed shown in
the tables were germinated at 35oC'
(95'F.), somewhat lower than the rec-
ommended level for oil palm seed to
avoid possible lethal efiects in any tem-
perature-sensitive species, the remain-
der (Code numbers M 59 onwards) were
kept at 39.5'C. (103'F.). A{ter 80 days
at high temperature? the oil palm seed
is normally removed to ambient tem-
perature (about 27"C., 81"F.). This
procedure is successful with some, but
not all, palm seed. No harm results from
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the cooling, and if unsuccessful, heating
can be resumed.

Results
Application of this method to the

seed of a number of palm species has
given the results shown in the accom-
panying tables. A list of "failures" is
included; these may or may not be
due to the method - in s6ms cases seed
was certainly of low viability.

A comparison of these results with
other reported successes is difficult, be-
cause in the only comprehensive list
(that of Loomis) the figures given are
for o'days to start of germination" with
no indication of percentage germination
finally achieved or of mean time to
germinate. It is more useful to quote
percentage germination and an indica-
tion of speed of germination such as
the one used here -'6days to 50 per
cent of final germination", although it
is frequently difficult to decide when
germination is complete. For oil palm
seed the criterion selected is I0 consecu-
tive days with no germination following
cooling.

Seeds o{ Copernicia cerilera germ-
inated at about half the rate quoted by
Kitzke, and fairly rapid germination
was obtained with Thrinax argentea',
Pinanga Kuhlii and Phoenix acq,ulis
which are known to germinate readily
(McCurrach, f960). Particularly suc-
cessful results were obtained with Boras-
sus flabelliler (described by McCurrach
as a species which does not germinate
very well) which gave 65 per cent with
half the seed germinating within 35
rlays. Seeds of Allagoptera arenaria ger'
minated more rapidly than quoted by
Loomis (73 days to start of germina-
tion) and achieved the very reasonable
{igure of B0 per cent, whilst Caryota
mitis did better than expected from Mc-
Currach's expectation of three to four

months before germination starts. Rea'

sonably high percentages without too

Iong a wait were obtained with Aiphanes
erosa and Areca sp. but no comparative
data are available for estimating the effi-
ciency of the method in these cases.

The lowest rate of germination was
obtained with Elaeis oomadagascarien'

sis", pirticularly the M4 material for
which over 300 days were required to
produce 2 per cent germination, under
conditions which would have given ap-
proximately 95 per cent in 100 days
with the closely allied oil palm, Elaeis
guineensis.

Little can be said about the list of
failures except that it is not necessarily
the method which is at fault, especially
in the case of seeds which normally
germinate readily but here were found
to be dead after comparatively short
periods.

It is probably worth recording recent
experiences on the preparation and
storage of oil palm seeds which might
apply to other palm seed. Oil palm seed
stores best after very little very care{ul
drying under ambient temperatures, or,
better still, no drying at all, and storage
at a somewhat reduced temperature
(22'C., 72"F.) to prevent germination
during storage. Germination of 98 per
cent has been obtained after 15 months
storage under these conditions, com-
pared with a loss of viability of 1.2 per
cent Der week with methods in use until
very recently. (Rees, 1962a). This is
considerably better than suggested by
De Leon (1958) who estimated two to
three months as the maximum viability
period for Elaeis.

Literature Cited
De Leon, N. J. 1958. Viability of Palm

Seeds. Principes 2: 96-98.
Kitzke. E. D. 1958. A Method for Ger-

minating Copernicia Palm Seeds.
Principes 2: 5-8.
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TABLE 1. List of species germinated successfully, with percentages
obtained and speed of germination

Code Material
M4 Elaeis o'maclagascariensis" 

36 x 17
M5 ,, ., 43 xl7
M8 Thrinax arsentea
M14 Copernicialerilera
M3t Aiphanes erosal
M40 Caryota mitis'
M59 Allagoptera arenaria2
M60 Pinanga Kuhlii
M62 Areca sn.
U64 Phoenii acaulis
M65 Arenga Wightii
M66 Chrysalid,ocarpus lutescens
M69 Arenga pinnaiaB
M96 Borassus flabelliler

No.
Quanti ty Germinated' /o

350 l:t 4
350 95 27
30 t9 63
9 7 7 8

55 . :17 67
46 2t 46
I O S B O

I97 159 81
162 47 29
158 58 37
1 2  1 8

I95 t7 9
2 3 t 4
20 13 65

Speeda
305
96
305
28
4

28
310
I35
22
595
3

20
275
J J '

1 Synonym trnder wl.rich material received: Martinezia erosa
: Reeeived as Diplothemium maritimunt
3 Received as Aren,ga saccharilera
I Defined as days to 507o of final germination
;  Said to germinale readi ly  tMc Currach,  1960)
6 Germindtion starts in 73 davs (Loomis)
7 Said not  to germinale readi iy  rMc Crrrrach )

TABLE 2. List o{ species which failed to germinate
Code Material
M7 Areca triandra
M9 Roystonea oleraceaT
MIO Arecastrurn Rornanzoffi,anum2
MIl Ptychoraphis augusta
MI2 Areca mad,agascariensis
M13 Arecastrum Rom,anzofftanum|
M24 Acrocomia aculeata
M61 Phoenix syluestris
M63 Acrocomia aculeata
M67 Liuistona, sp.
M68 Liuistona chinensis

Quantity
I

30
o

t0
IO
6
6

IO
4

86
13

Time kept
3 months6
3 months
3 monthsl
3 monthss
3 months
3 monthss
2.5 monthsa'?
22 daysa''
9 months?
9 monthss
9 months5

1 Received as Oreod,oxa o!,eracea
2 Received as Cocos Romanzoffi,anunt
i fRece i ved  as  Cocos  p l umosa "
aAll seed found dead after this period
i Germinate easily (Mc Currach)
oSeed loses viabilitv raoidlv
7 Dificult to germinate iMeCurrach)

Loomis, H. F. 1958. The Preparation Rees, A. R. I9s9. The Germination of
and Germination of Palm Seeds. Prin- oil Palm Seed: The Coolins Ef{ect.
cipes 2: 98-102. Journal of the West African Institute

Mc Currach, J. C. 1960. Palms of the for Oil Palm Research B: 76-82.
world. Harper & Bros. New York. Rees, A. R. 1962a. some observations
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orr the Preparation and Storage of
Oil Palm Seed. Journal of the West
African Institute for Oil Palm Re-
search 3: 328-338.

Rees, A. R. 1962b. High-temperature
Pre-treatment and the Germination of

Seed of the Oil Palm, Elaeis guineensis

Jacq. Annals of Botany (in Press).
Yocum, H. G. 1961. A Method {or Ger-
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3I -32.

A Note on Spines in the Oi l  Palm
A. R. Rnns

West Alrican Institute {or Oil Patm Research. Near Benin City, Nigeria

Tomlinson (f962) has recentlY de-
scribed the types of spines {ound in
palms, which has prompted closer ob-

servations on the oil palm. Although the
oil palm is not regarded as d spiny palm
in the .same way as, say, AiPhanes or

some scandent palms, it does possess
three quite distinct types of spines, de-

scribed below and illustrated by Fig-

we27 .
fnflorescence spines

The tips of the branches of the female
inflorescences are prolonged into spines,
which persist in the fruit bunch. The
erowth of the fruit bunch causes the
spines to separate and produce an efiec-
tive armour. The inflorescence axis itself
does not have a terminal spine, but is
blunt-ended.

Fiber spines
As stated by Tomlinson, many cocoid

palms, including Elaeis, have petioles
armed with marginal teeth formed from
the base of the fibers of the leaf sheath.
In Elaeis, these are fairly regular, Fig.
27D, and their origin is intere.ting. The
leaf sheath encloses two sets o{ fibers
(with a more poorly developed third set,
o{ no consequence here) each set com-
prising parallel strands of fibers, with
the strands in the separate sets running
roughly at right angles. When the softer
tissues rot away, it is seen that the
adaxial fiber layer is attached a short
distance away from the abaxial. The
bases of the abaxial fibers form the

spines which are comparatively blunt-

""rd"d. No spines are formed at the

adaxial fiber insertions. The point at

which the fibers break ofi from the

spines is well-demarcated (Fig. 27D) so

that the spines are nearly all of the same

length. Ttt" regular spacing of the

fibers also ensures that the spines are

uniformly distributed along the length

of the opetiole.'

TheEe fiber spines occur along the
basal part of the leaf uP to about a

fifth of the length of the leaf, and ter-
minate at the level at which the leaflets
occur.

Midrib spines
The lowermost leaflets on the oil palm

leaf are poorly developed, although they
still have the large basal swellings similar
to those of the fully developed leaflets
and from which arise the leaflet midribs'
The ' lamina' of the lowermost leaflets
frequently becomes broken away leav-
ing a spine some 2 cm. long which was
originally the leaflet midrib'

As the leaflets of the oil palm are
arranged irregularly along the rachis
in groups of one to five or more, and
not all in the same plane, these spines
appear (unlike the "fiber" spines) most
irregular.

There is little doubt that these three
types o{ spines in the oil palm form a
very efficient means of protecting both
the apex and the fruit bunches {rom
predators. In West Africa, the original
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Fig.27.  Spines in the oi l  palm. Diagrams of  A.  { ru i t  bunch wi th spiny branch t ips;  B,  s ingle
branch o{ inflorescence with {ruit removed; C, midrib spine, leaflet shown by doited outline;
D, fiber spines viewed {rom abaxial side. The atrows in C and D points to the leaf tip.

home of the oil palm, the only large
animal which successfully attacks the
plant is the elephant, as described, for
erample, by Onyioha (.1962'l for an
estate in Eastern Nigeria. The crowns
of young palms are trampled to expose
the cabbage which is then eaten. Small
rodents, squirrels and monkeys are not
deterred by the spines from eating the
{ruit, and aid in disseminating the seeds.
The spines on the basal parts of the
petioles are put to other de{ensive uses;
in Onitsha Province it is frequently
observed that the mud walls surrounding
the family compound in rural areas are
topped with two to three foot lengths of
petiole laid across at right angles to the
lensth o{ the wall to deter unwanted
human intruders who might climb into
the compound.

Tomlinson (personal communication)
wonders why the young oil palms are
not more efficiently protected, as these
are attacked and killed by rodents,
particularly the quaintly named oocut-

ting-grass" Tltryonomys swintlerianus
and the giant rat Cricetomys gambianus.

Monkeys are also known to damage
palms planted in the field; they system-
atically uproot plants row by row. When
establishing a plantation it is standard
practice to fence in the nursery area to
exclude rodents, and on planting out into
the field to enclose each palm with a
wire-netting'collar. '

Literature Citetl
Onyioha, K.O.K. f962. ENDC (Eastern

Nigeria Development Corporation)
l)eclares War on Elephants. Develop-
ment, ENDC Journal 6: 5ll-60.

Tomlinson, P.8., 1962. Essays on the
Morphology of Palms. VII A Digres-
sion about Spines. Principes 6: 44-52.

MALAYAN ORNAMENTAL
PAtMS

C. X. Funraro
Botanic Gardens, Sin.,gapore

If a nurseryman in Malaya were asked
to name the ornamental palms of Ma-
layan or ig in  he  wou ld  shake h is  head
in confusion. The reason is that palms
are generally bulky for small Malayan
gardens, or so untidy as to provide



32

shelter for insects and other pests, or
they require shade or other conditions
which are not easily produced about
homes in the well developed lowlands
of Malaya.

Such an economic palm as the dwar{
coconut is a thing of beauty which
could be grown in small compounds in
Singapore and elsewhere, but since it
attracts the cupidity o{ wandering street
urchins, a superstition has grown around
it that it brings misfortunes and mis-
eries on the person who cultivates it.

The result has been that the palms
commonly found in Malayan ga,rdens
are from India, Siam, Indo'china, New
Guinea, Java, Borneo and other places,
except the widely cultivated Areca Cate-
chu which provides the astringent ma-
terial for the chewing of betel.

However, in the inild Mediterranean
climates of the Italian Riviera. Monaco"
or even of Portugal, I have seen several
Malayan palms grown for indoor deco-
ration, among them species of Calam,us,
Daemonorops, Nenga, Caryota. The
temperate climate permits the growing
of these plants but prevents their ex-
uberant development, enabling the grow-
ers to use them in their dining rooms,
on stages, and in other places of an
extremely limited space. This suggests
that perhaps in a warmer climate the
Malayan species oI Areca, Nenga, Pi-
nanga,, Licuala, I guanuir a, P tychoraphis,
Act inorhyt is ,  Caryota and Phoenix
could easily be grown in gardens in the
open where many would flower and
seed. The beautiful palm lohannesteijs-
mannia ahif rons (T ey smannia ahilr ons)
{rom Malaya and Borneo requires shade,
a reason why it has not become popular
in Malaya, though it is admirably suited
for pots. Orania syluicola (O. Macro-
cladus), which has a tall solitary stem-
would produce a bottle-shaped stem if
kept dwarf by growing in pots - but in
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Malaya the American Roystonea is more
popular because the leaves are more
attractive and the seeds are easily ob-
tained. Cyrtostachys Lakka, which pro-
duces very beautiful scarlet leaf sheaths
hence its common name oosealing wax
palm,'" unfortunately grows very slo* ly
and requires a couple of years or more
before it can produce a stem of sufiicient
size to command admiration.

Another reason why Malayan palms
are not {ound in the local gardens is
that the availa,bility of good ornamental
palms from other parts o{ the world has
discouraged looal growers from accli-
matizing and o'training" local palms for
the garden. Recently, botanical institu-
tions and nurserymen in America, Ja-
pan, Australia and other places have
shown interest in growing palms from
Malaya, but they have experienced con-
siderable difiiculty in obtaining seeds,
for even in the government gardens,
sufiiciently large varieties of Malayan
palms are not available, and due to the
restricted space in the Botanic Gardens,
Singapore, there have been difiiculties
in maintaining the palm collection that
was made by the previous directors of
the gardens. In view of this, I suggest
that foreign institutions interested in
Malayan palms (as well as from regions
in Sumatra and Borneo) should keep
in contact with institutions which or-
ganize expeditions to collect herbarium
material (e.g. Forest Departments and
botanic institutions) so that they might
collect seeds to meet the needs. When
grown for some generations in semi-
temperate regions, the Malayan palms
may be "domesticated" and become
suitable to the needs of the Malayan
home. The cultivation of Malayan palms
outside Malaya may also help to save
some species from extermination owing
to the ever expanding encroachment on
the forests of Malaya.

P R I N C I P B S
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THE EDITOR'S CORNER
Yes, it's February despite the cover !

The story of this issue may make an
apology unnecessary.

Manuscripts for January Pnrnclpns
went to Florida, where it is printed,
about on schedule but lacking some of
the photographs accompanying Dent
Smith"s article - photographs which had
to be enlarged to match others for
mounting in pairs of equal size. The
mounted pairs were ready and were sent
to Miami by registered mail on Decem-
ber 18th. Meanwhile, on the l4th, the
galleys and earlier photographs were
mailed from Miami and arrived safely
in lthaca.

Christmas came and went, the Nerv
Year began and still no proofs of the
pictures sent on the l8th arrived in
Ithaca. At last, on January 13th, the
Editor telephoned Miami to find out why

they had not been sent. Mr. Hollis at the
Miami Post Publishing Company bad
never received them and, thinking the
Editor both literally and figuratively
snowed in, had been waiting for galley
to be returned. A tracer on the missing
photos was initiated through the Ithaca
postofiice on the 14th. On the 15th, the
remains of the photographs arrived {rom
'W'ashington, 

They had been burned in a
railroad storage car fire in Fredericks-
burg, Virginia on December 20th; a
letter had been written about them in'Washington 

on January 7th, and had
been mailed from Washington on the
I4th.

A telephone call to Dent Smith got
immediate attention and replacements
for the photos recently enlarged were
sent promptly but then, through a series
of ludicrous misunderstandings, the
matching photos did not reach Ithaca
until February lst and through a final

28. Daemonorops calicarpus in the Singapore Botanic Garden.



delay did not arrive in the proper ofiice
until the 2nd.

The weekend has been filled with fig-
uring sizes, mounting once again the
now precious photographs and planning
the arrangement of the current issue.

Your Editor will now figuratively
"hold his breath" until word is received
from Miami that the final and complete
copy has been received.

This incident sets the stase for an im-
passioned plea for "opy. "opy, copy. II
copy were at hand for one issue in
advance, the job of producing the maga-
zine would be much easier. Since the
Editor will be on sabbatic .leave from
October, 1963, through April, 1964,,
Dent Srnith has agreed to edit PnrNcrpEs
for January and April, 1964. The present
Editor would be happy to be able to
hand over copy for the two issues if he
gets enough in advance,

29. Roystonea elata in a 55-gailon drum, used
as a topping-ofi tree on completion of the steel-
work for a hangar at Eastern Airlines, Miami,
Florida.

TETTERS
AUSTIN, TDXAS

July 26, 1962
Enclosed is a photograph of faces

carved out o{ trunks of Wash.ingtonia
robusta. This is one use for dead palm
trees which some society members r'night
like to try, especially those hit by hard
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freezes this past winter. These are used
ornamentally at the Las Vegas Motor
Hotel in Houston, Texas.

30. Carved trunks of Washington robusta.
Randolph Fuller, Naples, Fla., writes:

o'The Copernicia hospita seeds which
you sent last month I germinated in

lour to seaen tlays, using the water soak-
ing method. Here was a case of how use-
ful back issues of Pnrwclpos can be, as I
remembered an article on germination of
Copernicia seeds, and read it carefully
when the seeds came. I have eight other
species oI Copernicia and find them slow
as molasses in January when ,omall, but
{airly quick-growing when a few years
old. The Society's seeds distribution pro-
gram is highlyappreciated,as I now have
over 250 species and it is getting harder
and harder to add to my collection."

WHAT'S IN A NAME
Nephrosperma (nef roe sp6r ma), a
compound made up of the Greek words
nephros (kidney) and sperma (seed),
was created by Balfour in allusion to the
kidney-shaped seed of the N. I/an-Hout-
teclnum) the sole species constituting the
genus as currently understood. This soli-
tary pinnate palm is native to the Sey-
chelles Islands in the Indian Ocean.
Confusion as to the gender of those tech-
nieal names terminating in -sperma is
rather widespread. Modern generic corn-
pounds assume the gender of their last
component word, and -sperma is cor-

P R I N C I P E S
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rectly a New Latin neuter singular form.
Within the Palmae we have such prop-
erly constructed binomials as: D'ictyo-
spermcl album, Oncosperma fascicwla-
tum, Didymotp"I*o*ro1* , etc.

Hyophorbe (high oh f6r beh) is a genus
erected by Joseph Gaertner who com-
bined the Greek words hys, hyos (pig,
sow) and phorbe (food, fodder) in re-
ference to the {ruits which are {oraeed
by the swine introduced by Europian
settlers on Mauritius, one of the Mas-
carene Islands where the palms are na-
tive. The so-called pignut palms em-
brace but two species as now understood,
the H. ind,ica and, Ihe H. Vaughnii,
neither of which is well known in cul-
tivation. The former H. amaricaulis
and H. Verschallehii have been trans-
fer,red to the genus Mascarena and are
now known respectively as Mascarena
lagenicaulis (bottle palm) and Masca-
rena Verschafleldl (spindle palm).

Thrinax (thry nacks), a genus of ap-
proximately 10 species, is the Greek

word designating a trident or 3-pronged
fork, famed as the symbol of authority
of Poseidon and Neptune, the Greek and
Roman gods of the sea respectively. The
error that thrinan means o'fan" in Greek
is well on the way to perpetuation, and
the fact that the plants in our genus are
indeed "fan" palms does not help mat-
ters. (Yes, the Greeks had a word, for it;
it was liknon.) The leaf segments o{
these palms terminate in pointed tips
which, in turn, are again slightly divided.
Since the tines o{ ridents and 3-pronged
forks invariably come to a sharp point
-irnpaling wayward subjects was a
sport of the sea gods-the allusion is
hardly an abstruse one. Only recently
Dr. Richard A. Howard of Harvard's
Arnold Arboretum pointed out that the
geuts Thrinarc was first established in
ITBB by the Swedish botanist Olof
Swartz on a Jamaican species, T. parui-

flora, the first species described. (See
Principes, October, 1960, p. 133.) The
term was previously believed to have
been the creation of the younger Lin-
naeus in 179I.

Classif ied Secfion
RATES: 5c per word, payable when the ad is submitted. Please send in your copy and payment
six weeks ahead of publication date to THE PALM SOCIETY,7229 S.W. 54th Ave., Miami 43, Fla.

WANTED-Any information regarding the palm JUANIA AUSTRALIS-either
writings, photographs or availability of seeds or plants. L. H. Miller, 2327 Colgate
Drive" Costa Mesa. California.

FOR SALE: Or will incorporate: 368 acres, LAS PALMAS, river-bottom farm 6 mi.
south of Brownsville, Texas. Home of Sabal texana. Has produced profitable yields
of citrus fruits, vegetables, melons, cotton, etc., also ornamental nursery and tropical
plants common in the Rio Grande valley. Lake frontage suitable for home development,
also one mile frontage on Rio Grande. Estate liquidation. Larry Lightner, Box 671,
Brownsville, Texas.

FOR SALE TO HIGHEST BIDDER: Beautifully bound set of PRINCIPES, vols. I-5,
incrluding the OUT OF PRINT numbers of vols. l, 2 and 3. In order to give everyone
a fair chance, bidding will be held open until April 30th. The Palm Society, 7229
S. W. 54th Ave.. Miami 43. Fla.
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