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Preface 

Nearly all persons [and all books written for popular u se] approach palms 
with a omewhat emotional or poet ic attitude. T his is c1'lle in a large part to the 
yearning of cold country people for the idea of the tropic -with heat, and light, 
and all the imagined glories of such lands, and no notions whatever of the ac­
companying difficulties or drawbacks. You will find no llch approach in th is 
h andbook! 

T he idea of preparing sLich a text was presented by ' iV . H. Hodge to the ex­
ecutive committee of The Palm Society in 1958 when he was president. Action 
followed immediately with R. Bruce Ledin be ing appoinled as cha irman of a 
comm ittee to prepare and assemble the manuscripts and photographs. Dr. Ledin 
was assisted by David Barry, ] r., Nat ]. De Leon, Mildred E. l'vIath ias , Nixon 
Smiley, Lucita H. 'Wait, and others, all of The Palm ociety, and by Dr. Hodge 
as well. Later additions to the comm ittee came in the persons of Harold E. 
Moore ] r., H . F. Loomis, and Paul H. lI en. 

By the time of his death in 1959, Dr. Ledin had assembled an enormous mass 
of manuscripts and photographs [rom this country and the important palm cen­
ters of the world-a mass, far too large for any si ngle publi catio n, and certainly 
a monument to himself, for his zeal and skill. He had brought together not only 
new material but ar ticles already published in places not commo nly seen by the 
gardening public of the country. It remains a testimony to him. 

Any handbook that concerns itself wi th a single plant in its whole generic 
range must present several treatments of major themes, if it is to be useful to the 
gardeners, or persons about to be drawn to that particular hobby. It m ust do 
three things : Tell 'wh at the plants look like taxonomically and hor ticul tu rally, 
and in su ch a persuasive fashion that old timers will be delighted and newcomers 
intrigued into action. It must tell how to grow the plants, the full details of 
planting, feeding, and decora tive placement. It should, indeed must, outline the 
difficulties tha t may arise, even if not all will come to pass in anyone place. And, 
it might well suggest how to bring the new material into happy combinations 
with the plant materials already known, and used, and loved . 

This is the basic philosophy of the present h andbook, which is really the work 
of The Palm Society members, seen through the press with their help, but chiefly 
with the skill of ] ames R . H arlow for the American H orticul tural Society, and 
the skills of the printer and of the engravers, who can make or mar any work. 

If it does not contain all that Dr. L edin and his cohorts assembled , it is only 
because of production costs, and the fact that those portions not used , h ad to be 
used either in their entirety or not a t all. These m aterials are n ot lost but event­
u ally will be published by one or the other of the Societies, all of which will ex­
tend the fame of Dr. L edin and his assistants, into a future that should mean 
even more to the palm lovers in this country. 

B. Y. M. 

III 



Cocos nucifera figured on the old temple Borobudur, 
Central Java, about 600-700 A. D. 
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AN INTRODUCTION TO THE PALMS 

The World of Palms 

W. H. HODGE 

To mOSL people palm trees and the tropics are 
synonymouso This is undersLandable. The an­
cient family of the palms (Pall/we), including 
nearl y Lhree thousand species of plants, is al­
most exclusively tropical with representatives LO 

be [ounel in all equatorial regions of the ,,,"orld. 
Tropical America and tropical Asia share al­
most equa ll y in having the greatest numbers of 
these amazing plants while Arr ica is the conti­
nent poorest in species of palmso Among indi­
vidual countr ies, Brazil, with endless square 
miles of wet Amazon basin fit for palms, probably 
can boast of more kinds than a ny other-some 
five hundred species, although Colombia, too, 
has a flora rich in these plantso 

Although primarily tropical, palms are not 
exclusively so. Thousands of years ago there 
were palms growing nearly to the Arctic Circle 
and even during Oligocene and Miocene times 
the Nypa Palm (Nypa fntti cans) of tropical 
Asia occurred as far north as western Europe. A 
few modern species have even wandered success­
fully into mild temperate climes where frost or 
snow may occasionally threaten. These cold­
tolerant species are of special interest to tem­
perate horticulture for under cultivation they 
may thrive in localities where the great bulk of 
tropical palms cannot be growno In North 
America the Cabbage Palmetto (Sabal palmetto) 
persists as a wild plant as far north as Cape Fear 
in the Carolinas while on the Pacific coast one 
of the two species of palms commemorating the 

"Father of our cou n try" (Washingtonia 
filifera) inhabits desert oases in Cali­
fornia at practically the same latitude. 
Similar latitudes elsewhere in the north-

w. H. Hodge, head, Depart­
ment of Education and Research, 
Longwood Gardens, Kennett 
Square, Pennsylvania, is a direc­
tor and past p?Oesident of The 
Palm Society, as well as a mem­
ber of the edito?Oia l board of its 
journal, Principeso Dr. Hodge 
also serves as a director of the 
American Hortic71ltuml Society 
and is chainnal1 of its editorial 

ern hemisphere are reached by several 
species. The Chinese 'Windmill Palm 
(Tmchycarpus fortunei) , perhaps the 
world's hardiest, grows north to the 
thirty-fifth parallel in Korea and Japan; 
a species of Nannonohops (NannOTrhops 
ritchieana) thrives on the desertic plains 
of West Pakistan and neighboring Af­
ghanistan ; while the common D? te 
Palm (Phoenix dactylifera) and the Eu­
ropean Fan Palm (Chamaemps humi­
lis), though now most frequently seen 
under cultivation, originally inhabited committee. 
the borderlands of the Mediterranean. 

[1) 
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In the southern hemisphere, under the 
influence of milder oceanic climates, 
certain palms find the sou:h ~eJ?perate 
zone just· as much to theIr hkm&". In 
eastern South America several speCles of 
Butia inhabit extra-tropical portions of 
Uruguay and Argentina while to the 
southwest (at thirty-seven degrees south 
latitude) the Chilean Honey Pal~ (It~­
baea chilensis) in habit and habItat IS 

almost a southern hemisphere twin of 
California's Washington Palm. Halfway 
across the wodd Jubaea chilensis has a 
relative in the strange Kafir Palm (Iu­
baeopsis caffra) with a restricted range 
on the eastern coast of South Africa, the 
southernmost native palm of that conti­
nent. But the record for growing farther 
south, though not unde~ the coldest co~­
dition, goes to the speCies Rhopalostyl"ts 
sapida inhabiting the Chatham Islands 
off the eastern coast of New Zealand at 
forty-two degrees south latitude. In be­
tween these latitudinal extremes some 
palms climb also into the temperate belt 
to be found on the upper slopes of high 
tropical mountains. For example, on the 
Colombian-Ecuadorian frontier one spe­
cies of the South American Wax Palm 
(Ceroxylon alpinum) has scaled the 
massive ranges of the Andes to the un­
believable altitude of thirteen thousand, 
four hundred and fifty feet! 

With but few species growing in tem­
perate latitudes, it is little wonder that 
palms are strangers to most northern 
peoples who grov" up rather with such 
trees as pines, oaks, or maples. The 
potted infant palms of florists' shops 
give no idea of the majesty of a mature 
palm tree and it is only after a trip to 
the tropics or sub tropics that one can 
really appreciate firsthand a palm's 
stately beauty. And who does not gasp 
at his first glimpse of savannahs dotted 
with stubby palmettos, of seacoasts girt 
with wind-blown coconuts, or of busy 
city streets colonnaded with the cement­
like shafts of royal palms? 

Scarcely a handful of the several hun­
dred species of the palms cultivated in 
the warmer parts of the United States are 
natives, and of these the majority are 
wild in subtropical Florida, the Gulf 
Coast, and the American southwest. 
Best known are the Cabbage Palmetto, 
already mentioned; the Saw Palmetto 
(Serenoa rep ens) , that bane of the 

southern pinelands, yet a species with 

an as yet overlooked va~ue as an orna­
mental plant; the Washmgton palms of 
the California-Mexico borderlands; and 
a number of small attractive species of 
the Florida Keys including the Silver 
Palm (Coccothrinax argentata) and the 
Everglade Palm (Paurotis wrightii). 
Most of the palms, however, that rattle 
their leaves along the parkways, that en­
hance our southern homes with beauty, 
or skirt our subtropical sea beaches, are 
immigrant exotics. In their na~ive lands 
they claim a vast range. of habitats. D.e­
pending upon the speCies, t.hey revel m 
bright sun or dense shade, m swamp .or 
desert, savannah, seacoast or mountaIn. 

Tropical palms are as variable in habit 
as in habitat. Although their boles are 
seldom massive, they may, like the slen­
der but erect trunks of certain Andean 
wax palms, grow over two hundred feet 
tall, a stature approaching that of the 
world's tallest trees. At the other end of 
the scale, certain palmettos of the Flor­
ida pinelands and of the West Indies are 
dwarfs with prostrate or creeping stems 
that scarcely rise above the ground at all. 
Tiniest of all are reed-like species of 
Reinhardtia of the Central American 
rainforests which look like insignificant 
herbs of the tropical forest floor. Not all 
palms are trees. Indeed, some are shrub­
by. Others, like the rattans, are scram­
bling vines with stems of an unbeliev­
able length that clamber and sprawl 
often for five to six hundred feet through 
the treetops of the wet rainforests of 
southeastern Asia and the Indies. But 
the vast majority of palms assume the 
conventional family aspect of an attrac­
tive, unbranched tree culminating in a 
green feather-duster of large leaves. 

Palms are unique among trees. In the 
great botanical subdivision of the mono­
cotyledons-which includes, besides the 
palms, such familiar herbaceous plants 
as orchids and grasses, lilies, irises and 
cannas - only the palm family has 
evolved to any substantial degree the 
arboreal type of growth. Except for a 
superficial resemblance, the trunk of a 
palm is quite unlike that of any of our 
familiar trees. The latter sport a hard 
central cylinder of wood which regularly 
increases not only in length by annual 
growth at the tip of its branches, but 
also in diameter by means of the cam­
bium layer. Most palms have only II. 

single point of growth activity-the tee-



JANUARY 1961, VOLUME 40, NUMBER 1 3 

minal bud. If this is injured the tree 
will die. Since palms lack cambial ac­
tivity their trunks cannot increase in di­
ameter. This accounts for the slender 
and usually graceful form of palms 
whose taper-less boles can never attain 
the massiveness of the trunks of woody 
trees. Such minor increase in diameter 
as may be observed characteristically in 
the stems of certain species of palms­
including' the bulges of the royal or gru­
gru palms, or in the Cuban Pot-belly 
Palm (Colpothinax wrighlii) - is due 
primarily to increase in size of the origi­
nal cells, not to the addition of new lay­
ers of cells as in most trees. Naturally, 
under favorable conditions of growth 
palms produce large cells while under 
poor growing conditions the cells formed 
are small. This aCCOll nls for minor varia­
tions in diameter of many a palm trunk. 

Instead of a central mass of hard tis­
sues, palms have a soft spongy heart sur­
rounded by a hard ring of strong protec· 
tive fibers arranged in vertical bundles 
which serve primarily as the tree's con­
ductive system for the transportation of 
water, mineral elements for food mak­
ing, as well as syn thesizecl foods. This 
outer rind is often so tOllg'h as to repel 
the blo'ws of all but the keenest ax. Per­
haps, for this reason many a settler clear­
ing a tropical forest spares the palms, for 
they tend to dull his ax all too quickly. 

Even the novice can distinguish two 
groups of palms by their leaf form. In 
one group, the feather palms, the leaf 
blades are pinnate, looking like enor­
mous feathers; in the other, the fan 
palms, the blades are palmate or fan­
like. Whatever the leaf form, a typical 
part of the leaf is the basal portion or 
sheath which surrounds the stem or bole 
at its point of attachment. Some say that 
our Anglo-Saxon word "palm" (from 
the Latin palma) is possibly derived 
from the fan-type leaf in which the leaf 
divisions radiate out like fingers from 
the human palm. Certainly the old civ­
ilizations of the Mediterranean must 
have noted this resemblance of the hu­
man hand and the palm leaf as demon­
strated by the common native European 
Fan Palm of the area (Chamaerops hu­
milis) . Others claim that the word 
"palm" is derived from the fact that the 
leaves of palms were carried in the hands 
of victors in ancient triumphal proces­
sions and were bestowed by hands (e.g. 

by the palm) upon those so honored. 
The older leaves of palms eventually 

die and are replaced above by new ones 
appearing at the growing tip where they 
are formed by the all-important termi­
nal bud hidden deep within the protec­
tive green crown. In some palms these 
older dead leaves persist for a long pe­
riod, often for years forming a "shag" 
or "skirt." Eventually, this skirt decays 
and drops away. In other palms, the 
leaves fall almost immediately when they 
begin to age, leaving a smooth bole or­
namented with narrow bands of ring-like 
scars showing where the old leaves were 
once a ttached. 

As in all flowering plants, the geneal­
ogy and identification of palms must be 
based upon careful botanical study of 
their flowering and fruiting structures. 
Palm flowers are borne in branching, 
pendant clusters which rise from large 
boat-shaped spathes readily seen just be­
low the leafy crown of most species. One 
would hardly grow a palm for its indi­
vidual flowers. They are most incon­
spicuous affairs without much color­
yellowish, greenish, or white hues are 
most common - and in a way scarcely 
more attractive than the tiny blossoms 
of their cousins-the grasses. But though 
small and unobtrusive, their numbers 
are legion and in mass they make up for 
what they lack in individual size. A per­
son could easily fill a bushel basket or 
two from the pile of old male flowers 
that accumulate below some blossoming 
palms! 

Single flower clusters of average palms 
may measure from two to six feet long, 
but the enormous terminal flower crown 
of the Old World Talipot Palm (Cory­
pha umbraculifera) may be over twenty 
feet high, making it one of the largest in­
florescences in the whole plant kingdom. 
Flowers of this palm may number sixty 
thousand individuals per inflorescence, 
which is real mass production! Conserv­
ing energy over a thirty- to forty-year 
period, somewhat like a century-plant, 
the impressive Talipot Palm, unlike 
most of its relatives, flowers but once, 
throwing all its strength into one mighty 
blossoming splurge. Once its fruit is set, 
the Talipot Palm dies, its job of carrying 
on the species completed. An even more 
remarkable, if yet unexplainable thing 
about the Talipot Palm, is its gregarious 
flowering: all individuals of the species 
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in a given region will flower at one time. 
Palm flowers, in turn, produce palm 

fruits which hold the important repro­
ductive structure, the seed. In size, color 
and structu re, palm fruits are as diver­
gent as the fami liar dates and coconuts 
which represen t their g·amu t. They range 
from the size of a pea to the great mass 
of the coconu t. The latter protects the 
largest seed in existence save for that of 
a relative, the famous Coco de MeT, or 
so-called "double coconut" (Lodoicea 
maldivica). Single fruits of this Sey­
chelles species may weigh from thirty to 
forty pounds apiece. 

Even though palms as a family have 
been availab le for study as long as any 
other group of fl owering plants, they are 
much less completely known to science. 
The fact that they inhabit almost exclu­
sively the tropics, far from man's main 
centers of botanical research, has not been 
a help. In addition, individual palm spe­
cies often have a very restricted natural 
range which makes it difficult for the bo­
tanical field collector who must usually 
travel on limited funds. Many an island 
or an isolated mountain range can boast 
of native palms unknown elsewhere. Ha­
wai i, Mauritius, New Caledonia, and 
Madagascar, for example, are islands 
each of which has a number of native 
palms found nowhere else. Another rea­
son why palms are not better known is 
that many ~f these plants are just too 
big, with a habit of growth that makes 
botanical study difficult. To classify new 
plants, botanical centers must acquire 
dried pressed specimens of each species 
collected in the field for fu ture study and 
permanent reference. Most plants or 
representative parts (leafy branches with 
flowers and fruits) can be mounted on a 
standard size (1 1 x 16 inch sheet) paper 
mount and placed in a herbarium stor­
age case. But not palms with their si n­
gle giant stems and leaves whose incli­
vidual lengths are measured by the yard! 
Put yourself in the place of a plan t ex­
plorer finding a Talipot Palm for the 
first time. How would you go about mak­
ing represf'ntative herbarium specimens 
of its twenty-five-foot leaves or twenty­
foot inflorescence? 

Facts like these have stimulated the in­
terest of at least some professional bot­
anists who have determined to give 
palms the careful study that they truly 
merit. One of the best known students 

and field collectors of palms in our times 
was the late distinguished dean of A~er­
ican horticulture, Liberty Hyde BaIley, 
wh o, after completing a fu ll an? active 
life at Cornell Un iversity, deCIded to 
study palms. During his "retirement" he 
built up one of the most complete her­
barium collections of these plants to be 
found anywhere in the world. Dr. Bai­
ley's contributions to our kno'wledge of 
palms have been honored. in a gl~de of 
living palms that bears hIS name II?- th~ 
Fairchild Tropical Garden at lVhaml, 
Florida. 

If the average person is unfamiliar 
with palms in nature, he is usu~lly just 
as unfamilar with their economIC prod­
ucts. To him coconuts and dates are but 
novelties obtainable at the corner fruit 
store or flavorsome ingredients of a fa-

. vorite cake or pudding, but not generally 
associated ""ith li ving palm trees. Little 
do most people reali ze that in their 
countries of origin certain palms consti­
tute the very staff of life of the native 
peoples. The fact is that in the realm of 
economically important plants the fam­
ily of the palms stands second only to 
the all-important gra in-yielding grasses. 

Most important of all palms is the 
Coconut Palm (Cocos mlci/em) , prob­
ably native or iginall y to southeastern 
Asia. Indeed, as a plant with over a 
thousand uses, it is often listed among 
the world's ten most importan t trees. 
Throughout Oceania and the Indies the 
coconut is genera ll y (ound close to the 
sea. CondiLions there seem most favor­
able for its best development, and it 
flourishes in greatest luxuriance a few 
feet above high-water mark. Down 
through the years hum ans have greatly 
increased the terri Lorial domain of this 
palm. It has become so closely linked to 
man that, like many another long-culti­
vated plant, it has lost whatever aggres­
siveness it ever possessed and succumbs 
eas ily to choking' undergrowth. How real 
this plant-man partnership has become 
is reflected in a Cingalese proverb, which 
avers that "The coconut will not grow 
out of the sound of the sea or the hu­
man voice; nor, will it thrive unless you 
walk and talk amongst the trees." 

For such care, the coconut responds 
bountifully. The r ipe meat and its many 
~lses are t~o ,~ell known to mention, yet 
111 the PaCIfic Isles the fruit is used not so 
much by people as by their livestock. All 
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domes tic animals ge t a r a tion of coconut 
mea t. N a tives of Gu am even use this 
natural food to fallen up a popular deli­
cacy, the abundant land crab . IE fresh 
coconu t mea t serves p rimarily the live­
stock, the milk serves the people and is, 
on many a tropic isle, the sole beverage 
of the n a tives. 

The Coconut Palm can boa t of pro­
ducing the original sea led milk b ottle. 
'VVhat container could be more conve n­
ient, durable or sanitary for a long ocean 
trip th an nature's own milk-filled coco­
nut fruit? Pacific islanders h ave for years 
kept their boats stocked for emergencies 
with this ealed-in combina tion of food 
and drink. Perhaps the Spani ards, on 
their early sailing trips between 1'vIexi co 
and the Philippines, copied this Poly­
nesian h abit, thus introducing the coco­
nut to the New World. Bligh 's mem­
Ol-able four-thousa nd-mile voyage in the 
B ounty's open lifeboa t from the Friend­
ly Isles to Timor might not have bee n 
successful without the nourishment pro­
vided by coco nuts. In his journal one 
may find such descriptive entries as : 
" Ma y 6, 1789: our allowance for the day 
was a qu arter of a pint of coconut milk, 
and the meat, whi ch did not exceed two 
ounces to each person: it was received 
very contentedly . . . ; Ma y 9, 1789 : in 
the morning a quarter of a pint of co­
conu t milk . .. ; and for dinner, I di­
vided the meat of four coconuts, with 
the remainder of the rotten bread." 

The coconut attains its greatest mar­
ketable value as copra, representing th e 
sundried kernel. In Polynesia this palm 
product is practically th e only export of 
substantial commercial value. Nuts to 
be used in the copra trade are allowed 
to mature on the tree. "Vhen they fall , 
the meat is pried out a nd allowed to dry 
in the sun on ma ts or platforms. Copra 
finds its way to the world's industrial 
centers where its natural oil is converted 
into a large series of fa tty products­
especially soap and margarine. The 
United Sta tes alone normally uses 
twenty million pounds annually. 

Milk, copra, and the tough, elas tic 
fibers known as coil' - best known to 
westerners when woven into the familiar 
coarse brown fiber mats of our doorsteps 
-all come solely from the coconut fruit. 
IE any other plant produced this variety 
of economic usables, we would call it 
important, but the Coconut Palm doesn't 

SLOp with these. As funher proof of its 
usefuln ess th e pa lm offers other prod­
ll cts obtained 1rom every conceivable 
portion of i ts vege ta ble body. 

The fresh-cu t tender terminal bud 
("palm cabbage") -as in mos t palms­
makes an excellen t sa lad. The beverage, 
toddy, is fermented by Pacific n atives 
[rom sap tha t Oows from cuts made in 
young unexpanded fl ower sp adices. Dis­
tilla tion of mild todd y yields a potent 
alcoholic dr ink, ((1'1'(lC /<. T he leave, be­
sides serving as the chi ef roo fing tha tch 
in the islands, a re also ,,"oven into ha ts, 
baskets, and ma ts; or are made into 
brooms or torches. Imported " porcupine 
wood," so called becau e of the dark and 
light banded appearance of its compo­
nent fibers, is h ard and ha ndsome, ex­
cell ent for cabinet work and veneers; in 
its h omeland it is the outer fibrous 
b yers of a coconut trunk. 

T o the Arab the Da te Palm (Phoenix 
dacty lifem) is just as essential, for on 
the size of the da te h arves t may depend 
the ver y existence of many a desert tr ibe. 
"Honor your ma tern al aunt, the 
palm ... " said the Prophet Mohammed 
to his followers. H ow could they fail to 
follow su ch advice when to countless 
millions of desert dwellers in North Af­
rica and the Middle Eas t this palm's car­
bohydrate-rich fru it, combined with the 
protein of milk, has long constituted the 
standard subsistence di et. And so it has 
been for over five thousand years. The 
Date Palm is the "Tree of Life" of the 
Bible, records of its culture in Mesopo­
tamia go back to 3500 B.C., and its form 
appears modelled in Egyptian art as in 
the columns of one of the temples a t 
Karnak which dates from 1370 B.C. 
Scarcely a tree thrives under such inhos­
pitable growing conditions as does this 
palm. It seems to demonstrate the true 
meaning behind its old Greek name of 
Phoenix, possessing a plant-like immor­
tality akin to th at of the mythical phoe­
nix bird after 'which it was named. 

But each tropi cal region can boast of 
its own palm favorites. In Latin Amer­
ica, from Costa Rica to the Amazon. it 
is the pejibaye or Peach Palm (Bactris 
gasipaes) whose clustered, highly nutri­
tious orange fruits (about the size of 
peaches) serve as a staple vegetable sim­
ply prepared by boiling in salted water. 
Southeastern Asia has a palm triumvirate 
which includes the utilitarian Palmyra 
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Palm (Bomssus fiabellifer) boasting of 
over eight hundred uses; the food-pro­
ducing Sago Palm (Metroxylon sagu) 
with its starch-filled pith; and the Betel­
nut Palm (Areca catechu) whose seeds, 
sliced and enriched with lime and a 
fresh leaf of the betel pepper, constitute 
a quid which outranks in importance 
chewing gum, in both age (Herodotus 
described it) and popularity (it is 
chewed by over four hundred million 
people!). The superbly beautiful na­
tive Cuban Royal Palm (Roystonea re­
gia) , one of the world's finest ornamen­
tal trees, is protected by law, for the 
Cuban country folk derive from the 
fruit (palmiche) the standard food for 
their stock as well as thatch and boards 
for their simple homes or bohios. 

Because they combine uniform size 
with strength and durability under trop­
ical conditions, the fibrous boles of many 
palms find a number of constructional 
uses in hot climes, particularly in areas 
that are lacking in more conventional 
timber. Boring insects and termites can 
make little headway in the fibrous parts 
of palm trunks, making the latter desira­
ble for timbers used in contact with the 
ground. In Bahia, hollowed out palms 
have even been used for water pipes. 
Among certain genera such as Bomssus, 
Bactris and Astmcaryum, the bundles 
01 fibers, as seen in a cross-section of the 
stem, are not evenly scattered but rather 
are located in greatest numbers around 
the periphery, producing a dense layer 
of much utility to man. Because of this 
fiber arrangement in its trunk, the Pal­
myra Palm of India is often cut so that 
its sturdy boles may be utilized as heavy 
posts and timbers in the construction of 
houses, piers and bridges. Trunks of the 
American Cabbage Palmetto have been 
similarly recommended, having been 
used first by the Florida Seminoles in 
house construction. Later the colonists 
~ound t~at they made durable wharf pil­
mgs resIstant to attacks by shipworms. 
The stou~ness of a Palmetto Palm log 
stockade 111 Charleston harbor enabled 
South Carolinians to defeat a British 
fleet in June 1776, during the American 
Revolutio~. Understandably grateful, 
both Flonda and South Carolina have 
honored this utilitarian native palm by 
making it their State tree. 

In settlers' shacks of Amazonia, crude­
ly spli t palm trunks take the place of 

oak flooring for they resist insect attack 
and are more lasting than most other 
available materials. The spiny black 
trunks of the Peach Palm, already men­
tioned, contain flexible black fibers 
which are among the toughest known. 
From chonta, as the dense "wood" of 
this palm is known, the lowland Indians 
of South America fashion beautiful 
bows and arro'ws, spears and ceremonial 
daggers. The familiar blowgun of the 
same continent, a compound structure, 
has its inner bamboo bore protected by 
an outer casing made from one of the 
slender bactrid palms; while the all-im­
portant dart, feathered with a tuft of cot­
ton or kapok, is nothing more than one 
of the sharp black spines from the trunk 
of one of the tucum palms (Astrocaryum 
tucuma, A. murumuru). Wood of yet 
another species, Astrocaryum standley­
anum, of Panama, is imported into the 
United States to be used in the manu­
facture of fishing poles. 

Palm roots, like those of most plants, 
are inconspicuous structures. Produced 
continually at the base of the stem of all 
palms, they sometimes appear as visible 
aerial props - particularly common 
among palms of rainforest areas. Because 
of their uniform size and strength, such 
prop roots are used occasionally by abo­
riginal peoples as raw material for bas­
ketry. 

The leaves of palms are far more im­
portant. Although the fibers and waxes 
that they supply are of greater value to 
modern industry, such leaves have a 
much more universal though simple use 
throughout the tropics as thatch. Palm 
leaves serve as the shingles of the rustic 
homes of the torrid zone. Not only are 
these leaves widely available, but they 
are also generally impervious to water. 
On numerous occasions while plant 
hunting in the tropics, native guides 
have constructed for the writer an over­
night shelter within a very few minutes 
merely by felling a palm and properly 
arranging the trimmed leaves over a 
thatching pole. Even in the heaviest 
downpour, one can be snug and dry in 
a hammock under such a simple palm­
leaf shelter. More permanent tropical 
dwellings are more carefully thatched, 
however, the roofs being woven too-ether 
with. all the care and technique u~ed in 
mak1l1g a finely woven basket. In gen­
eral, leaves of fan palms are more suit-
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able for thatch, but even the leaves of 
feather palms can be manipulated into 
"shingles" by detaching the pinnae, then 
folding and tieing them carefully over 
the rafters. Such na ti ve tha tching will 
shed water for years and is cool, in ad­
dition. Even the white man accepts this 
~s one of the best types of tropical 1'00[­

mg. 
Besides keeping one dry, young palm 

lea ves in the bud stage a re an excellen t 
emergency food wherever they can be 
found. The edible portion or palm bud 
is called "cabbage." Like a cabbage­
though a cylindrical one-it is made of 
tightly packed unexpanded young leaves 
that are tender, crisp and white. The 
innermost ones, the tenderest, are natu­
raIl y the choicest and have the flavor 
and consistency of fresh cabbage-hence 
the name. They are eaten either raw or 
cooked. The so-called "cabbage palms" 
(EuteTpe) are well known for their deli­

cately flavored buds, but almost any 
palm bud may be eaten. To taste palm 
cabbage, just fell any palm tree; the 
plant will be killed, but in a food emer­
gency anything goes. Unexpanded spa­
dices-actually the buds of the flowering 
clusters - of some palms are similarly 
eaten as food. Best known are pacayas 
(staminate spadices of species of Cha­
maedorea) , resembling maize ears even 
to husks, which are frequently seen in 
the native markets of Central America. 

Commercially speaking, it is the fruit 
that is the most important part of the 
palm plant. Many palm fruits are edible, 
the nutritive portion usually being the 
kernel or endosperm as in the coconut. 
But in other fruits, such as that of the 
Peach Palm, the farinaceous fruit coat 
surrounding the seed is the portion in 
demand. Both the external pulp and 
kernels of palms are the great sources 
of palm oils, which are called either 
pulp or kernel oils accordingly. The 
strategic importance of palms was 
brought to the fore in World War II 
when fats, needed as never before for 
food and explosives - not to mention 
their use in the manufacture of soaps, tin 
cans, and sheet metal-were in short sup­
ply. The Coconut Palm and the African 
Oil Palm (Elaeis gltineensis) are the 
chief sources of palm oil though there 
are many other palm species which could 
become important as sources. There are, 
for example, at least twenty-five impor-

tant native oil palms in Central and 
South America alone. Their native In­
dian names-babassll) lucum) ouricury) 
munirnuru) dende) cohune) corozo) and 
bacdba - to name a fe'w, sound like a 
voodoo chant. Some Latin-American 
countries have begun to take note of 
their wealth in oil palms and industry 
has been investigating the possibilities 
of one of the American tropics' greatest 
potential export crops. 

The economic possibilities in palm 
culture have mostly centered in the spe­
cies supplying oil, but are not limited 
to them. We think of sugarcane as the 
principal source of our sugar supply, yet 
in the Far East, palm trees produce one 
billion pounds of ugar yearly, to say 
nothing of alcohol production, an im­
portant by-product. lVIore than a dozen 
sugar-producing palms are known in 
southern A ia alone. Best known are 
the Coconut Palm, the Palmyra Palm, 
Fish-tail Palm (Car'yota urens) , Black 
Sugar Palm (Arerzga pinnata) , and the 
Nypa Palm, the latter so widespread in 
the coastal swamps. The African Wine 
Palm (Raphia vinifem) and the Chilean 
Honey Palm are also producers of sug­
ary sap. Sugar-yielding palms are a per­
ennial crop that needs no harvesting as 
do cane and beets, but, unfortunately, 
only hand labor can be used. These 
palms are merely tapped like maple trees 
for their sugary exudate, but instead of 
the trunk as in the maple tree, it is the 
flower stalk that is injured to yield a 
flow of sap. It has been said that the 
world's saccharine palms, if properly 
tapped, could produce more sugar than 
all the other sugar-yielding crops com­
bined! 

Although we may readily appreciate 
the value of palms to tropical peoples, 
little do we realize the part these trees 
daily play in each of our own lives. Bra­
zil helps to keep our streets clean by 
sending us the coarse, stiff fibers called 
piassava from the dried leaf sheaths of 
the Bahia Piassava Palm (Attalea fu­
nitem), which supplies the bristles for 
the stiff brooms used by the "white 
wing" departments of all large cities. 
Similar fibers of the piassava type come 
from the leaves of other palms of Brazil, 
Venezuela, and Africa. Madagascar ex­
ports soft, pliable raffia - actually the 
upper tissue layer of young, unexpanded 
leaves of Raphia n4fi·a-important for 
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its use in basketry, but better known 
perhaps as the original plant "tie" ma­
terial of horticulture. The powdery pro­
tective wax that thickly covers the 
younger leaves of the Brazilian Carnau­
ba Palm (Copemicia cerifera) is the basic 
constituent of the finest floor, automo­
bile, and furniture waxes, besides finding 
an important part to play, also, in the 
manufacture of phonograph records and 
carbon paper. From the tough, flexible 
but lender stems of certain high-climb­
ing forest palms (in the genera Calamus 
and Daemonomps) of Malaya, the East 
Indies, and the Philippines, is derived 
rattan; the thicker canes are utilized 
'whole in bentwood furniture, while the 
outer rind of smaller stems is split to 
yield the familiar material used in the 
cane seat of the chair you may be using 
at this very moment. 

Add also the products of palm fruits 
that are used daily in the average home. 
For example palm oil-the most impor­
tant single economic product of palms 
and the constituent of many soaps­
though present in the fruits of a galaxy 
of palms is obtained chiefly from the 
African Oil Palm. Then there is the 
shredded coconut in your favorite layer 
cake, and margarine - popular butter 
substitute-with its copra origin. Even 
in this day of modern plastics, the bu t­
tons on your new dress may have been 
machine-cut from the exceedingly hard 
ivory-like endosperm of the seed of Ecua­
dor's Tagua Palm (Phytelephas macTO­
ca1'1Ja); while the dark red resin called 
in commerce "dragon's blood," familiar 
to the photo-engraver and a constituent 
of finest varnishes, is obtained from the 
outer layer of the scaly fruits of Su­
matran rattan palms (Daemonorops) , 

To the home owner who is fortunate 
enough to garden with palms, these 
plants are important as unusual orna­
mentals. Actually, one does not have to 
inhabit t~opical lands t? enjoy palms, 
althoug? m tel?perate chmes the variety 
of speCles avaIlable as house plants is 
small, Seedlings of dwarf species are 
grown by the thousands for florists to 
use in dish gardens in the home. Cer­
tain of these, like the popular little Par­
lor Palm (Chamaedorea elegans) , thrive 
even y.nder desert atmosphere and shady 
condItIOns of the average home, addinO' 
in its form a leaf and growth pattern t~ 
be found in few other houseplants. In a 

greenhouse one can, of course, do even 
better with palms, but it is the folks who 
live either within the bounds of or on 
the fringes of the tropics who can really 
get to know and grow these lovely 
plants. 

Few, if any other arboreal family of 
flowering plants, can offer ornamental 
horticulture the number or great variety 
of species potentially available among 
the family of the palms. Consider that 
there are fan palms and feather palms, 
climbing palms and creeping palms, 
short palms and tall palms, slender 
palms and robust palms. Among these 
are species suitable for specimen or 
background plantings, for street trees, 
for hedges, for pa tios, for acid soil or 
alkaline soil, for full sun or deep shade, 
for sandy sea beach or rugged mountain­
side. 

Not all palms of ornamental value 
have yet been introduced into culture. 
Some yet remain to be discovered. Others 
that have been introduced still languish 
as little-known specimens growing in 
arboretums or botanical gardens. The 
home owner who desires to plant palms 
should first familiarize himself with the 
kinds available by a visit to such gardens. 
There are few people who can plant an 
unlimited variety of palms and so those 
chosen for the home garden should be 
selected with care. 
. Interest inpalms has increased greatly 

smce .1955 'wlth the rounding and incor­
poratIOn of Th e Palm Society, whose 
avowed purpose is to "study the palm 
family in an its aspeCls throughout the 
world." vVi.th a world-wide membership 
and a credItable young quarterly jour­
nal, proper~y named P?'incipes, more and 
more practIcal informa tion will become 
available to the grower and student of 
palms. 

It is easy to see what wonderful plants 
palms are: they have paraded across the 
p.a&,e~ o~ histo.ry; they are supplying our 
ClvllIzatIOn 'wIth some of its most impor­
tant ,plant products; they have long 
nounshed th~ races of the tropics; and, 
at the same tnne, have cloaked the wild 
a~d cultivated gardens of those regions 
wIth a green elegance unmatched by any 
other type of plant. Certainly they am­
ply fulfill the billing given them by Lin­
naeus, . when several centuries ago he 
denommated them P'rincipes or the 
"Princes" of plants. 



Palm Characteristics, Illustrated 
GENTES HERBARUi\t 

C. A DDISON 

(Sabal etonia) 
U nderground Stem 

Clustered Stems 
(Pi nanga coronata) 

PALM STEMS 

(Roystonea & A?"eca) 
Single Stem 

Bra nching Stem 
(Hy jJhaelle I h ebaica) 

II. F. LOOM IS 

W. H . HODGE 

[9] 



10 

w. 

THE AMERICAN HORTICULTURAL MAGAZINE 

(Piectocomia sp.) 
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(Ro'ysto nea sp.) 
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-­(Cocos l1ucifera) 
Single Fruit (Sectioned) 
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(Phyteiej)i1as seemannii) 
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Botany and Classification of Palms 

HAROLD E. IvloORE, JR. 

Botany 

Palms are a remarkably varied group of plants 
and so distinctive in aspecl lhat they are rarely 
confused wi th other plan ts. A discussion of their 
botanical characteristics may well commence 
with the seed, its gerll1inalion, and the begin­
ning of a new plant. 

The palm seed is composed of a thin outer 
cover and two iI1lernal pans, a large (sometimes 
massive) enclo perm which contains food for the 
young plant, and a small embryo [rom which the 
new plant itself vvill form. The endosperm may 
be uniformly whi te (when termed homogene­
ous) or it may be marked with dark lines of in­
truded seed coats (when termed ruminate) . Usu­
ally it is solid, bu t in some palms such as the 
coconut, the center is hollow at maturity. The 
embryo appears to be undifferentiated, resem­
bling a tiny white plug inserted in the endo­
sperm quite unlike that of a bean with its two 
prominent cotyledons, tiny leaves, and begin­
ning of a stem and root. The embryo does COI1-

sist, however, of microscopically distinguishable 
parts-a portion from which true leaves will de­
velop and a portion from which roots will de­
velop, both enveloped by a single seed leaf or 
cotyledon which we see with the n aked eye. 

'When the seed germina tes, the single cotyle­
don becomes differentiated into three parts: that 
which remains and often enlarges within the en­
dosperm to absorb food from the latter (the 
haustorium); that which breaks through the 

seedcoat and often elongates considera­
bly (the cotyledon ary petiole) ; and that 
which encloses the bud and from which 
both primary root and first leaves arise 

Harold E. j \1[ OO?'e, Jr., acting 
director of the L. H. Bailey H 01'­

tOTium, Co'rnell Univenity .. Itha­
ca, New Yor!?, is a diTector of 
The Palm Society and editor of 
its joumal, Principes. Dr. Moo?-e 
is especially well known fOq· his 
numerOtiS reseLl1'ch studies on the 
taxonomy of palms. 

(the cotyledonary limb) . Palms fall into 
three general categories so far as germi­
nation is concerned. In one type of ger­
mination, the cotyledonary petiole elon­
gates only enough to bring the limb out­
side the seed where the limb imme­
diately forms a tubular sheath or ligule 
from which the first sheathlike leaf arises. 
Seed of the genus Archontophoenix ex-
emplifies this type o£ germination which 
may be termed adjacent ligular germina­
tion. In a second type, the cotyledonary 
petiole elongates considerably and the 
first leaf arises directly from the limb, 



18 THE AMERICAN HORTlCULTUR.-\L MAGAZINE 

often at some distance from the seed it­
self, with no tubular ligule. Seed of the 
genus Phoenix demonstrates this mode 
of germination which may be termed re­
mote tubular germination. The third 
type, seen in seed of the genus Sabal, 
has both elongation of the cotyledonary 
petiole as in Phoenix and the formation 
of a sheath or ligule as in ATChol1tophoe­
nix. This type may be termed remote 
ligular germination. Regardless of the 
mode of germination, the primary root 
descends from the cotyledonary limb 
and is soon replaced by other roots 
which take over its function. The first 
one or two leaves consist only of a sheath 
with no blade. Blades usually develop 
on the second or third and successive 
leaves, though their structure is usually 
simpler than that of the mature leaves. 

In addition to the underground roots 
which anchor the palm to the soil and 
which absorb food and water, roots some­
times appear from the stem above 
ground. These aerial roots may never 
reach the soil as in some species of C ha­
maedorea (notably C. tepejilote) , or 
they may serve only an accessory func­
tion to the usual roots. In stilt palms, 
such as hiaTtea, the roots form a sup­
porting cone with the stem commencing 
well above the ground. In Cr)losophila, 
roots form simple or branched spines on 
the trunks. Palms with stems that usu­
ally remain prostrate at or below the soil 
surface produce roots along the stem. 

Although palm stems do not develop 
true wood in annual rings in the sense 
that our common deciduous or coniferous 
trees do, they always have a hard persist­
ent stem that contains numerous bun­
dles of conducting tissue scattered 
throughout a softer ground tissue. Most 
palms reach their maximum girth before 
the stem begins to elongate upward, ac­
counting for the slow growth of the 
larger species such as Attalea or Jubaea. 
Some species do increase somewhat in 
girth and may even be swollen in one 
or more places. A prominent example of 
secondary thickening is seen in the royal 
palm~. Some palms have the stem very 
prommently swollen as in the Cuban 
Pot-belly Palm, Colpothrinax w1·ightii. 
Stems are mostly single. Frequently, 
however, t~ey may be clustered through 
the formatIOn of new shoots from the 
base, or they may be colonial through 
production of short underground stems 

that produce new shoots at a distance 
from the original stem. In one genus, 
Hyphaene, aerial branching is nor mal 
but otherwise branching is rare and 
principally induced by injury. In a very 
few genera exemplified by the rattan 
palms (Calamus), the stem is flexible, 
elongate, and is a true vine. 

Trunks of palms do not have bark as 
do the elm or maple, hence the surface 
frequently becomes weathered, seamed, 
fissured, or fibrous. The surface may be 
smooth or rough, is usually marked with 
oblique or circular scars of leaf bases, 
and may be armed with prickles or root­
spines. The South American Wax Palm 
(Cemxylon) are among the tallest of 
trees while another palm of Colombia 
(ReinhaTdtia koschnyana) has very short 
slender stems the size of a pencil. Some 
few palms may appear stemless due to 
their habit of producing underground 
stems with only the crown of leaves 
visible. N ypa and Serenoa are examples 
of this ha bi t. 
. Leaves of palms exhibit great diversity 
111 size, shape, and di,·ision. The larger 
ones are the largest in the plant king­
dom. Although they differ in origin from 
t~e leaves of familiar trees, we may con­
sIder the leaf as essentially an axis di­
visible into three recognizable regions­
the sheath, the petiole, and the blade. 
The sheath is that lowermost portion 
which partially or completely surrounds 
the stem. It is often fibrous, sometimes 
armed with prickles or spines. When 
the sheaths are elongate, tubular, and 
congested at the top of the trunk, they 
appear to form a continuation of the 
trunk. This apparent continuation is 
referred to as the crownshaft and is a 
prominent part of such palms as the 
royal palms and others in the subfamily 
ARECOIDEAE. 

The term petiole is generally used for 
that part of the axis above the sheath 
which is d~void of leaflets. It may, how­
ever, be prIckly or toothed. Petioles are 
sometimes nearly round in cross section 
(Nypa) , but mostly have a rounded un-

derside and a channelled or concave 
upper side. 

T~e bl~,de of,~ palr:lleaf composes the 
term.mal leafy portIOn of the axis . It 
consIsts of the central continuation of 
the axis, which in the blade is termed 
the rach~s,. and leafy tissue which is gen­
erally dIVIded into leaflets. Blades fall 
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into one of several categories. 'When the 
individual leaflets are borne along the 
length of the central axis (here termed 
rachis) , the leaflets are called pinnae and 
the leaf is said to be pinnate. Palms wiLh 
pinnate leaves are popularly called 
feather palms. Royal palms and the Co­
conut Palm are good examples of pinnate 
palms. 'When all the leaflets rise from a 
single point at the tip of the petiole and 
the rachis is very much foreshortened, 
the blade is said to be palmate. The leaf­
lets are most often more or less united 
at the base in the palmate leaf and are 
generally referred to as segments. Exam­
ples of palmate or fan palms are Cha­
maerops and Rhapis. Many genera 
loosely classed as fan palms are interme­
diate with the rachis or costa only par­
tially foreshortened. Such blades are said 
to be costapalmate, Sabal is an excellent 
example of a genus in which the blades 
are costapalmate, Blades, however, are 
not always divided into individual pin­
nae or segments, When the tissue is con­
tinuous along each side of the rachis, 
the blade is said to be undivided. Such 
undivided blades occur principally in 
palms with an elongate rachis and are 
said to be pinnately nerved, but Licuala 
gmndis is a fan palm with undivided 
blades and palmately arranged nerves. 
The individual pinnae are modified into 
spines at the base of the blade of Phoe­
nix species or into climbing hooks or 
teeth as in Desmoncus and other climb­
ing palms. 

Leaves may also be divided into two 
other groups dependent on the manner 
in which the segments or pinnae develop 
and are attached to the axis at maturity. 
Segments or pinnae are referred to as 
induplicate when the midnerve of each 
segment or pinna is lower than the mar­
gins at the point of attachment. The 
individual segments are then V-shaped 
(trough-shaped) in cross section and the 

axis continues to the tip of a terminal 
pinna or segment. The leaves of Phoenix 
illustrate this character, as do those of 
genera in the subfamily CARYOTOIDEAE 

and all fan palms except Mauritia, 
Mauritiella, and Lepidocaryum. In con­
trast, when the midnerve of each seg­
ment or pinna is attached to the axis 
above the margins, the segments or pin­
nae are said to be reduplicate. The 
blade terminates in a pair of segments 
or pinnae with sometimes an interven-

ing filament representing the end of the 
axis and the pinnae are inver ted V­
shaped (tent-shaped) in cross section. 
lVIost of the pinnate palms have redu­
plicate pinnae. Only the three genera of 
fan palms already mentioned as excep­
tions have reduplicate segments. 

Before the blade expands, the incli­
vidual segments or pinnae are connected 
at their tips by two very thin and easily 
broken to stout and persistent bands of 
tissue united at the tip in a scarcely vis­
ible to prominent hook. These bands 
are referred to as reins or lorae. When 
they persist they may be observed as 
long, often green trailers hanging from 
the lowest pinnae on each side of the 
bl ade in such palms as Veitchia menillii. 
species of Chrysalidocm-ptls, or from the 
lowest segments of the costapalmate 
leaves of Co?'ypha.. Dictyosperma aureum 
is ch aracterized in part by the persistence 
of the reins along the margin even in 
the mature leaf. 

Leaf blades are mostly unarmed. Some 
genera, however, are noted for the 
prickles that occur on all parts of the 
stem, leaf, and inflorescence. Very many 
leaves also have a covering of tiny scales 
or hairs, at least when young, although 
these may disappear in age. 

Palm flowers are usually very numer­
ous. They are borne on often massive 
and much-branched structures termed 
inflorescences (or spadices). The in­
florescences appear below the leaves as 
in the royal palms (then term ed infra­
foliar), among the leaves as in the Co­
conut Palm (interfoliar), or above the 
leaves terminating the trunk as in the 
T alipot Palm, Corypha (suprafoliar). 
There is a great diversity in the struc­
ture of inflorescences, in the numbers 
and types of bracts (often called spathes) 
that sheath them in bud and often per­
sist on them, in the kind and amount of 
branching, and in the distribution of 
flowers on the branches or branchlets. 
Both type of inflorescence and the num­
ber and type of bracts are important in 
classification but are often incompletely 
known except in cultivated species since 
they are difficul t for botanical collectors 
in remote regions to handle satisfac­
torily. 

The en tire inflorescence is sheathed in 
envelopes called bracts (or spathes) in 
the bud stage. In the subfamilies COCO 1-

DEAE, PHYTELEPHANTOIDEAE, and the ma-
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jority of ARECOIDEAE, these. bracts num~ 
ber two: an outer bract 10serted near 
the base of the stalk or peduncle of the 
inflorescence, and an inner bract ins~rted 
above the outer. Sometimes the mner 
is shorter than the outer and enclosed 
within it; sometimes it is much longer 
than the outer. The bracts may fall off 
as the inflorescence expands, <:>r one or 
both may persist. In many cocold .genera, 
such as Cocos, the inner bract IS large 
and wooely; in other groups the bracts 
may be fibrous and papery. Only one 
bract is present in Charnaerops, Phoenl,x, 
Areca Pi11a11 0 '(l, and Nenga, , b • 

Several bracts are present on the 10-
florescences of other groups of palms. 
They may be tubular and sheath1Og' to 
flat and sword-shaped or shaped like a 
shell. They may sheath only the base of 
the inflorescence or they may sheath th~ 
principal branches or even the lesser dI­
visions and Hower clusters 

Each inflorescence is composed of a 
supporting stalk or peduncle, a central 
axis (termed rachis), and normally 
branches and branch lets of several orders 
termed rachillae. In some species or 
even genera, the central a~is alone b~ars 
flowers and is then technIcally a spIke, 
but for the most part the inflorescence 
is a panicle with few to very many 
branches which may be slender or some­
times thick and crowded with flowers 
like enormous catkins. 

Usually inflorescences appear in the 
axils of succeeding leaves upward from 
the base and the tree continues to flower 
over the period of its maturity, a condi­
tion termed polycarpic. Rarely, in Co-
1ypha, N annan-hops, and some genera 
allied to Calamus, an individual stem 
flowers only once and dies (monocar­
pic). In Ca?'yota and its allies the trees 
reach their maximum growth, then com­
mence to flower from the top to the bot­
tom, inflorescences sometimes appearing 
from below the surface of the soil. These 
palms are also monocarpic, each stem 
(or the whole tree when solitary) dying 
when flowering and fruiting have ceased. 

Flowers of palms are amazing in the 
diversity of their structure and of their 
distribu tion on the inflorescence. Least 
often they are bisexual or perfect; most 
often they are unisexual, either male 
(staminate) or female (pistillate) . 
Palms with perfect flowers are said to be 
hermaphrodite. When both male and 

female flowers occur on the sa~e tree, 
either in the same or in different 1Oflores­
cences, the plants are said to be monoe­
cious. vVhen male and female flowers 
occur on different plants, the pl<l:nts are 
said to be dioecious. A few specIes may 
have both unisexual and apparently pe~­
fect flowers on the same plant, a condI­
tion referred to as polygamous .. 

Solitary flowers ar.ranged 10 loose 
spirals along the rachIllae are frequent 
in Sabal and other genera of CORY­

PHOIDEAE, Phoenix and in some genera 
of ARECOIDEAE. Sometimes, however, per­
fect flowers may be arranged i.n cluste.rs 
of two or three along the rachIllae as m 
£t·ythea. Rarely, flowers appear in groups 
of several arranged in lines (acervulae) 
along the rachillae, the lower flower 
usually female, the remainder male. Such 
an arrangement is found in Mascarena, 
Synechanthus and a few other ge~era. 
The most frequent arrangement IS a 
cluster of two male flowers with a female 
between, the latter usually developing 
after the males. The female flowers may 
abort in a few to many clusters leaving 
paired or soli tary male flowers, especially 
toward the tips of rachillae. In Phytele­
phas and Nypa , female flowe~s are 
disposed in the dense heads whIle the 
males are crowded on specialized 
branches. 

Most palm flowers are sessile, lacking a 
supporting stalk or pedicel, bu.t a f~w 
O"enera have some or most speCIes With 
pedicels or with extended pedi~el-li~e 
perianth bases. Some are sunken 10 pits 
in thickened inflorescence branches. 

The basic and least specialized type of 
palm flower is a perfect flower with four 
whorls of parts. The outer two of these 
compose the floral envelope (the peri­
anth). The outermost whorl of three 
overlapping (imbricate) sepals makes up 
the calyx; the next whorl of three imbri­
cate petals together forms the corolla. 
Within the corolla there is a whorl of 
male organs, the stamens or collectively 
the androecium. Each stamen consists 
of a supporting stalk or filament and a 
pollen-bearing body, the anther. The 
central whorl consists of three separate 
female organs or carpels (collectively the 
gynoecium). The flowers of Trithrinax 
approach this basic plan as closely as 
perhaps any genus, differing only in hav­
ing the sepals partially united. 

Variations on this basic plan are ex­
ceedingly diverse, most conspicuously so 
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in male flowers. Sepals may be variously 
united or reduced to mere vestiges. Petals 
remain imbricate in most female flowers 
but have become valvate (with margins 
meeting but not overlapping) in a few 
genera. Valvate petals are alm ost the 
rule, however, in male flowers. Petals 
also may become united or may be re­
du ced to vestiges. 

The usual number of tamens is six. 
Each is composed of a supporting stalk 
or filament and a terminal pollen-bear­
ing body or anther. Reduction to three 
stamens is rare but many to very many 
(over two hundred) stamen are found 
in male flowers of certain genera or even 
groups of genera. Stamen fila men ts may 
become variously united with each other 
or with the perianth ; the stamen fila­
ments may be erect or bent inward (in­
fl exed) in bud and the an thers may spli t 
(dehisce) to release pollen by slits open­
ing inwardly (introrse dehiscence) or 
outwardly (extrorse dehiscence) . 

The female organs or carpels are three 
and distinct in only a few genera. More 
often they are partially or com pletely 
united into a compound pistil 'with three 
ovule-bearing chambers (locules), with 
on e ovu le-bearing chamber and two 
chambers sterile but evident, or with 
only a single ovule-bearing chamber (a 
simple pistil). In Thrinax , Schippio} 
H emithrinax, and CoccothTinax} the 
gynoecium consist of a single carpel. In 
a few species of cocoid palms and in the 
PHYTELEPHANTOIDEAE more th an three 
united carpels occur (up to ten) all of 
them producing ovules and seeds. In 
many palms the ovary or portion in 
whi ch the ovule or egg is produced is 
small and soft but is capped by a vari­
ously thickened u pper portion or style 
with small areas receptive to pollen 
(stigmas) at the tip. In Phytelephas, 
however, the styles are very long and as 
many as the locules of the pistil. 

Palm fruits are usually indehiscent 
(not splitting when ripe) with a coat of 
three more or less defined layers su r­
rounding the seed. The outer coat, called 
th e exocarp, may be smooth , prickly, 
warty or covered with overlapping scales. 
The middle layer or mesocarp is usu ally 
fleshy, flesh y-fibrous, or fibrous. The in­
ner layer or endocarp which encloses the 
seed may be thin and membranous or 
papery to thick and bony. In members 
of the COCOIDEAE. the endocarp is very 

hard and shows three pores below, at, or 
above the middle. It is difficult to classi­
fy some palm fruits according to the 
usu al terminology, bu t in genera l they 
are berries as in A re11go (fles hy with usu­
ally one to three seeds and no hard 
endocarp) or drupes as in E laeis (fleshy 
with a single seed enclosed in a hard 
endocarp) . Fruits like the coconut have 
been classed as drupes bu t do not fi t the 
defini tion strictly, nei ther are they nu ts 
in the most restr icted sense. In Phy­
telephas and Nypa the fruits are aggre­
gate (several very closel y packed to­
gether) . 

Seeds vary from the si7e of buckshot 
(Geonoma) to the largest in the plant 

kingdom (Lodoicea). Each is protected 
by an ou ter coat (the testa) which 
sometimes adheres to the endocarp. The 
interior consis ts of solid endosperm and 
an embryo described in an introductory 
paragraph. 

Classification 

The palms constitute a single fami ly, 
PALMAE or alternatively ARECACEAE, and 
a single order, PRINCIPES} among the 
flowering pl ants. Because they have only 
a single seed leaf (cotyledon) they are 
placed in the Monocotyledon class to 
which belong such other fam ilies as those 
of the lilies (LILIACEAE), aroids (ARA­
CEAE) and orchids (ORCHIDACEAE). 

Several categories are r ecognized wi th­
in the family which attempt to show 
relationshi ps and thus form the basis 
for a system of classification . In de­
scending order of importance th ese are 
the subfamily, the tribe (sometimes fur­
ther subdivided into sub tribes) , and the 
genus. Each genus is composed of one to 
many species all having in common at 
least one ch aracteristic; all the various 
kinds or species of royal palms, for ex­
ample, belong to the genus Roys tonea. 
Genera which h ave one or more features 
in common are grouped into tribes. 
Ptychospenna and such related genera 
as Veitchia} Balalw} and others are 
grouped in the Tribe PTYCHOSPERMEAE. 
This tribe is joined by other tribes 
such as ARECEAE} CUNOSTIGMEAE, MALOR­
TIEAE} to form the subfamily ARECOIDEAE. 

Several attempts have been made in 
the past century to arrange these sub­
ordinate groups of palms in an orderly 
system within the family. There has not 
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been and is not yet complete agreement 
about relationships of palms. Three 
classifications deserve mention. Sir J 0-

seph Hooker studied palms in great de­
tail for Genera PlantanLm, a three-vol­
ume study of plant genera published by 
Bentham and Hooker in 1883. Otto 
Drude differed somewhat from Hooker 
in his system published in Engler and 
Prantl's Die natii,rlichen Pflanzenfami­
lien (1887). Odoardo Beccari's ideas of 
relationships must be obtained from his 
several studies of major groups of palms 
and from a posthumous publication 
edited by Pichi-Sermolli in Volume 11 
of Webbia (1955). The schemes pro­
posed by these three botanists may be 
compared in the following outlines of 
their systems. 

Sir Joseph Hooker divided the family 
into a series of six tribes and eighteen 
subtribes, as follows: 

Tribe I, ARECEAE (including Nypa 
and Phytelephas) with twelve sub­
tribes 

1. EUARECEAE 7, CEROXYLEAE 

2, PTYCHOsPERMEAE 8. MALORTIEAE 

3, ONCOsPERMEAE g, IGUANUREAE 

4, IRIARTEAE la, CHAMAEDOREAE 

5, WETTENIEAE 1 L GEONOMEAE 

6, LlNOSPADICEAE 12. CARYOTlDEAE 

Tribe II. PHOENICEAE with no further 
subdivision 

Tribe III. CORYPHEAE with no further 
subdivision 

Trib e IV, LEPIDOCARYEAE with three 
sub tribes 
1. CALAMEAE 

2. RAPHlEAE 

3. MAURITIEAE 

Tribe V, BORASSEAE with no further 
subdivision 

Tribe VI. COCOINEAE with three sub­
tribes 
1. BACTRlDEAE 

2. ELAElDEAE 

3. EUCOCOINEAE 

Drude recognized five subfamilies with 
subordinate tribes, as follows: 

Subfamily I. CORYPHINAE with two 
tribes 
I, PHOENlCEAE 

2. SABALEAE 

Subfamily II, BORASSINAE with only 
one tribe 
3. BORASSEAE 

Subfamily III. LEPIDOCARYINAE with 
two tribes 
4, MAURITEAE 

5. METROXYLEAE, including sublribes RA­
PHIEAE, CA LAMEAE 

Subfamily IV. CEROXYLlNAE with two 
tribes and several sub tribes 

6, ARECINAE including subtribes CARYOTEAE, 

GEONOMEAE, IRIARTEAE, MORENIEAE, ARE­

CEAE 
7, COCOINEAE with sub tribes ELAElDEAE, 

ATI'ALEAE and BACTRIDEAE 

Subfamily V. PHYTELEPHANTOIDEAE 
with no tribes including only Nypa 
and Phytelephas 

Beccari recognized eight subfamilies 
in his last work, but without complete 
further subdivision. These subfamilies 
were the ARECOIDEAE, COCOIDEAE, NYPOI­
DEAE, PHYTELEPHANTOIDEAE, LEPIDOCA­
RYOIDEAE, PHOENICOIDEAE, CORYPHOIDEAE 
and BORASSOIDEAE. 

The subfamilies recognized by Beccari, 
with one addition, present perhaps the 
most satisfactory division of the palms. 
Further studies are needed to assess all 
groups and especially to integrate the 
arecan palms of the New vVorld with the 
series of tribes Beccari outlined for the 
arecan palms of the Old World, Until 
such studies are completed the following 
key to and synopsis of nine groups that 
seem to warrant subfamily status may 
serve to acquaint readers with the prin­
cipal kinds of palms, (See Page 23.) 

Synopsis of the Subfamilies of Palms 

The subfamilies of palms may be 
grouped in two principal categories, here 
noted simply as Groups I and II, accord­
ing to the structure of their leaves­
whether the segments are induplica te or 
reduplicate in bud. 

Group I 

The subfamilies that have leaf seg­
ments or pinnae induplicate in bud with 
the midnerve below and the margins 
above where attached to the rachis, thus 
V-shaped in section. 

Subfamily CORYPHOIDEAE 

Ther~ are thirty-two to thirty-five 
genera 111 the CORYPHOIDEAE with about 
tl~ree hu~dred and thirty species dis­
tnbuted 111 both hemispheres. Except 
for the seven genera included in the 
BORASSOIDEAE and three fan palms of the 
LEPIDOCARYOIDEAE, all palms with pal­
mate leaves belong to this subfamily. 
A few representative genera are Cryoso-
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Key to the Subfamilies of Palms 

1. Fruits covered with overlapping scales _________________________________ LE PIDOCARYOIDEAE 

1. Fruits smooth or sometimes variously roughened bu t never covered with 
scales 
2. Leaves palmate, costapalmate, or palmately nerved 

3. Divisions of the inflorescence with slender branches; flowers mostly 
"vith organs of both sexes (bisexual or hermaphrodite) or when 
unisexu al not markedly dissimilar ________ . ___________________ CORYPHOIDEAE 

3. Divisions of the inflorescence with thickened often ca tkinlike 
branch es; flow ers always unisex ual, the male and female differing 
m arkedl y in structure and borne in similar or dissimilar inflores-
cences on separate trees __________ .. ____________________________________ BORASSOIDEAE 

2. Leaves pinnate, pinna tely nerved, or bipinnate (Ca?'yota) 
3. Lower pinnae mod ified into prominent sh arp spines and the 

pinnae induplica te in vernation _____________________ . ________ PHOENICOIDEAE 

3. Lower pinnae not modified into spines (but occasionally into 
short teeth) and the pinnae reduplicate except in CARYOTOIDEAE 

4. Leaves twice pinnate with wedge-sh aped pinnu les that are blunt 
and toothed a t the tip, or once pinna te or pinnately nerved with 
the pinnae toothed along the margins and at the more or less 
rounded tip, the pinnae induplicate in verna tion ; inflorescences 
terminating the stem and maturing a t ucces ive nodes toward 
the base, the stems monocarpic _____________________________ CARYOTOIDEAE 

4. Leaves once pinnate, or pinnately n erved, the pinnae redupli­
cate in vernation with pointed tips or with blunt or oblique and 
toothed tips but n ever toothed along the margins; inflorescences 
developing at successive nodes upward and the stems polycarpic 
5. Sepals and petals well developed in all flowers; fruits mostly 

distinct though crowded on elongate spikes in a few genera 
6. Fruit with a bony endocarp surrounding the seed and 

the en do carp marked with three distinct pores below, a t, 
or above the middle ____ _______________________________ COCOIDEAE 

6. Fruit with a usually thin endocarp surrounding the seed, 
and the endocarp never marked with three pores even 
when somewhat bony __________________________ __ _____ .ARECOIDEAE 

5. Sepals and petals rudimentary or lacking in flowers of one 
or both sexes; fruits crowded in h eads 

7. Male and female flowers on separate bracted branches 
in the same inflorescence, the male with only 3 sta­
mens and crowded on short ca tkinlike branches below 
the terminal head of female flowers ___ NYPOIDEAE 

7. M ale and female flowers on separate plants, the male 
with many stamens and crowded on large branches 
with only two bracts at the base of the inflorescence, 
the female in a head with only two brac ts subtending 
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the inflorescence _________ .. ____________________ ______ . PHYTELEPHANTOIDEAE 

phila, Paurotis, Rhapis, Sabal, T hrinax, 
If! ashingtonia. These palms are marked 

,by their palma te or costapalma te leaves 
and by their mostly bisexual (herma­
phrodite) flowers borne on a usu ally 
much-branched inflorescence among or 
sometimes above the leaves. One to most­
ly several bracts sub tend the inflores­
cence, and bracts often sheath the prin­
cipal branches or divisions of the in­
florescences. The flowers are small, ar-

ranged singly or in clusters of two or 
three along the rachillae, and mostly 
without a supporting stalk or pedicel 
although pedicels are developed in a 
few genera, Even when flowers are func­
tionally unisexual they remain rather 
similar in structure, The three sepals 
may be distinct or variously united or 
even reduced to vestiges; the three petals 
may be distinct but are usually united, 
at least at their bases, with valvate tips 
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and rarely are reduced to ves tiges; the 
stamens usually number six though they 
may be more; the carpels are normally 
three and distin ct or variously united, or 
they may be reduced to only one in a few 
genera. The fruits of this group are 
often neshy with a smooth or rarely 
roughened or warty surface but are 
never scaly. A usually thin endocarp 
surrounds a single seed which has homo­
geneous or very rarely rumina te endo­
sperm (CopeT11icia). Often the seed coat 
is deeply intruded into the endosperm 
on one side or the seed my be irregularly 
grooved or lobed. 

Subfamily PHOENICOIDEAE 

The genus Phoenix, with about twelve 
species in Asia and Africa, is the only 
representative of this subfamily which 
may be recognized readily by the pinnate 
leaves with stout spines in place of nor­
mal pinnae at the base of the leaf. The 
pinnae are pointed with un toothed mar­
gins. Male and female flowers differ in 
appearance and are normally borne upon 
inflorescences among the leaves on sepa­
rate trees. The inflorescence is su btended 
by a single papery brac t tha t soon drops 
off. The peduncle of the inflorescence is 
fl attened and bears a t the tip a few to 
many stiffish simple but sometimes clus­
tered branches. Flowers are small, sessile, 
and arranged singly along the rachillae. 
The m ale flowers h ave three sepals 
united into a low too thed cup, three 
oblique petals slightly united a t the base 
and va lvate above, six stamens (very 
rarely three or nine according to Hook­
er) and the pistillode minute or lacking. 
Female flowers have a calyx of united 
s~pal s, t~ree rounded overlapping petals, 
SI X stammodes, anti three distinct car­
pels. The oblong fruits are one-seeded 
with smoo th exocarp 'which bears a ter­
minal ~t igmat i c scar, fleshy mesocarp, 
and thm endocarp. Seeds are linear­
oblong, grooved on one side, with the 
embryo lateral or near the base in homo­
geneous endosperm. 

Subfamily BORASSOIDEAE 

Seven genera of Africa and Asia are 
in.cluded . in this subfamily. They are 
B lsma1"chl a, Bomssodendron Bomssus 
Hyphaene, Latania, Lodoice~, and Me~ 
dem~a, represented by about forty-two 
speCIes. The subfamily is characterized 
by its costapalmate leaves and unisexu al 
flowers of dissimilar structure borne on 

thickened branches o f large inflores­
cences which appear among the leaves. 
Each inflorescence is subtended by sev­
eral sheathing bracts. Two subgroups 
may be recognized by the structure ?f 
the inflorescence: H yphaene, Medemla, 
and Bislnm'chia have sm all male and 
fem ale flowers covered by closely imbri­
ca ted bractlets on sepa ra te but similar 
catkinlike branches; Bomssus, Borasso­
dendj'011, L a tania, and Lodoicea have 
small male flowers in pits of a thick 
ca tkin like inflorescence covered with im­
bricated brac tlets, and larger female 
flowers seated on stou ter branches 'with 
fewer bractlets, these mostly clustered 
about the individual flowers. Male flow­
ers may be soli tary, in clusters of three, 
or several in shor t spikes hidden by the 
brac tlets. The th ree sepals are united at 
leas t at the base, the petals united at the 
base and imbri cate above, the stamens 
six to many in number, the pistillode 
minute. Female flowers are sometimes 
stalked ; the three sepals and three petals 
are imbrica te ; staminodes are usually 
united in a. low ring; the pistil is usually 
trilocular. Fruits are moderate to very 
large, and one- to three-seeded. The 
smooth exocarp is marked with stigmatic 
cars at the tip or at the base, the meso­

carp is fibrous or fleshy, the endocarp 
thin. Seeds h ave homogeneous or rumi­
nate, sometimes hollow endosperm and 
the embryo in various positions. 

Subfamily CARYOTOIDEAE 

Three genera and abou t thirty-eio'ht 
species of As iatic palms are includel'in 
the CARYOTOIDEAE. Al'enO'a (includina 
D

· b b 
ldyrnosp'enna) , Caryota, and Wallichia 

are unusual among pa lms in several r e­
sp ects. T he leaves are twice pinnate in 
CaTyota and each individual pinnule is 
more or less wedge-shaped with a broad 
toothed tip. The remaining' aenera have 

. vb 
once pll1nate or pinnately nerved leaves 
with the pinnae somewhat undulate and 
toothed along the margin and at the 
more or less rounded tip. Individual 
trunks reach their fu ll growth and then 
commence to produce flowers. T hese 
appear first on inflorescences at the top 
of the plant with further inflorescences 
produced at su ccessively lower nodes 
until the base is reached. Then the stem 
dies,. or, in the case of single-stemmed 
speCles, . the whole plant dies. One or 
several lI1florescences may appear at each 
node, each sub tended by several sheath-
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ing brac ts. Usually many unbranched 
rachillae are borne from the peduncle 
but inflorescences of some species are 
spica te. The fl owers are strikingly dis­
simil ar a nd are usuall y borne in groups 
of two male and a central female. The 
latter develops full y only after the male 
flowers have fallen or sometimes not at 
all so that paired or solitary male fl owers 
appear toward the tip of the rachilla. 
Male flowers h ave three imbricated or 
united sepals, three dist in ct or partly 
united larger boat-shaped petals, six to 
many erec t stamens a nd no pistillode. 
Female flowers have three rounded im­
brica te sepals, three valvate or basally 
co nnate and valvate petals, mostly six to 
no stGlmin odes, an d a two- or three-
10Clded pistil. Fruit is one- to three­
seeded with a smoo th exocarp, fleshy 
mesocarp with sti nging crystals, a nd a 
thin endocarp. The seeds are oblong­
ovoid to globose with homogeneous or 
ruminate endosperm and la teral embryo. 

Group II 

The subfamilies that h ave leaf seg­
ments or pinnae red uplicate in bud with 
th e midnerve uppermost and the mar­
gins below wh ere attached to the rachis, 
thus inverted V-shaped in sec tion. 

Su b family LEPIDOCARYOIDEAE 

The subfamily LEPIDOCARYOIDEAE is 
immediate ly recognized by the imbri­
ca ted scales that cover the fruits. It is 
composed of abou t twenty-five gen era 
with abou t five hu ndred species princi­
pally in Asia and Afri ca but with a few 
representatives in the New "World. Bec­
cari h as divided the subfamily into eight 
subordinate groups (sub tribes of his 
earlier work) represented by such di­
verse genera as Calamlls, Salacca ; Ra­
phia; N[etroxylol1 ; Korthalsia; AncistTo­
phy llum; Maw'i tia; E ugeissona. The 
habit varies from stemless to tall palms 
or vines (Calamus) which are frequently 
armed with fi erce prickles or hooked 
leaf tips. Leaves may be pinnate or 
pinnately nerved or rarely palmate (in 
MauTitia; Mau1'itiella; L epidocaryum of 
the New ·World). The pinnae are some­
times armed with prickles along the 
margin and mostly have pointed tips. 
Inflorescences appear among the leaves 
or above the leaves (in a few genera 
plants die after flowering) . Several to 
very many bracts are borne on the inflor­
escence which may have hermaphrodite 

fl owers, mal e and fema le fl owers, or 
fl owers of onl y one ex. Flowers may be 
simil ar or diss imilar ill shape and size, 
th e three sepals being generally more or 
less united, the three petals distinct or 
variously united, the tamens mo tly six 
bu t someti mes fewer or more, the pistil 
compl etely or incompletely trilocular. 
T he sca ly fruits contain one to three 
seeds with homoge neous or r umin ate 
endosperm. 

5ttbfamiTy COCOIDEAE 

Abo u t L we n t y-seven genera and six 
hundred and Len species constitute this 
sub[amil y. T hey are n ative in the west­
ern hemisphere except E lapis and Jubae­
opsis in A[rica a nd the pantropical 
Cocos. T hree rather well d efin ed sub­
ordina te gro ups are recognized: the 
gToup which includes A1'ecastrum; Ari­
Incryroba; Atta lea; Barbosa; Butia; Cocos; 
Diploth e171 iwn; Jubaea; .Tubaeopsis; Max­
imiliana; Orbign)1a; PaTajubaea; Pam­
scheelPrI , PolyandTococos, Rhyticocos; 
Scheelea, and Syagrus, is characterized by 
lack 0[ pri ckles, female flowers not sunk­
en in the rachillae, and h eavy inner 
bracts; a smaller unarmed group with 
femal e flmvers sunk en in the rachillae 
i ncl udes BaTcella; C orozo; and Ela eis; 
and a third group of genera is charac­
terized by its prickly n ature-A cantho­
cocos; Acrocomia; Aiphanes; AstmeaTY-
11 m, B act.ris, and D esmoncus. All the 
cocoid palms have pinnate or pinnate ly 
n erved leaves with the pinnae only rarely 
blunt and toothed at the tip (no tably in 
A ipllClnes). Infl orescences appear amon g 
the leaves and are sub tended by two 
bracts which may be fibrous, papery or 
woody. The inner bract is usually much 
longer than the outer, as in the coconut, 
and in th e group to which the last be­
longs is woody and persistent. Flowers 
are usu all y borne in groups of two male 
and a central female although the latter 
may sometimes a ppear on specialized 
parts of the rachilla, or the inflorescences 
may be essentially ei ther male or female. 
Male flowers have three distinct or 
united sepals, mostly three valvate or 
variously united petals, six or more 
stamens, and often a pistillode. Female 
flowers are frequ ently larger than the 
male with three imbricate or united 
sepals, three imbricate or united petals, 
distinct or united staminodes and a one­
to seven-celled pistil. Fruits are one- to 
several .. seeded, the exocarp smooth or 
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prickly but not scaly, the mesocarp 
fleshy or fibrous, the endocarp bony with 
three pores below, at, or above the 
middle. Seeds have homogeneous or 
ruminate often hollow endosperm. 

Subfamily ARECOIDEAE 

Represented by about a hundred and 
thirty genera and eleven hundred spe­
cies in both hemispheres, the subfamily 
ARECOIDEAE is the most heterogeneous 
and the most in need of detailed study. 
The genera have been grouped in a 
number of tribes by the various workers 
who have studied them but no sub­
division arrangement to date has been 
truly satisfactory. Some diverse repre­
sentatives are A1·eca, Ce1-ox'Vlon, Chamae­
dorea, Geonoma, Howeza, Iguanura, 
lriartea, Oncospenno, Ptychosperma, 
ReinhaTdtia. The arecoid palms always 
have pinnate or pinnately nerved leaves 
with the pinnae pointed or more rarely 
blunt or oblique and toothed at the tip 
but with entire margins. Inflorescences 
are borne among or below the leaves, 
usually with one or two bracts but in 
several genera with several sheathing 
bracts. The peduncle may be long or 
short, the flower-bearing portion a single 
axis (spike) or variously and sometimes 
elaborately branched. Flowers of both 
sexes are ordinarily borne in the same 
inflorescence but in a few genera plants 
are either male or female. The size and 
structure of flowers, particularly male 
flowers, varies greatly. In Pseudophoenix 
the functionally male and the henna­
phrodite flowers are very similar, in 
ChamaedoTea and allied genera the male 
flowers are superficially similar to but 
internally different from the females and 
are of great importance in classification 
and identification. Male flowers usually 
have a calyx of three discrete or united 
sepals, three valvate petals, three or six 
to very many stamens, and a pistillode 
of variable size and shape. Female flow­
ers tend to have imbricate sepals and 
petals, small staminodes, a completely or 
incompletely trilocular pistil or a uniloc­
ular pistil. Fruits rarely have more than 
one seed and are smooth or sometimes 
roughened but never scaly outside, 
marked with basal, lateral or apical stig­
matic scars, with fleshy or fibrous meso­
carp and thin to bony endocarp not 
marked with pores. Seeds vary in size 
and shape, sometimes being grooved 
(Ptychosperma) or slightly lobed. The 

endosperm may be homogeneous or 
ruminate, the embryo basal, lateral or 
apical. 

Subfamily PHYTELEPHANTOIDEAE 

Four genera and about eight ~pecies 
native in Central and South Amenca are 
included in the subfamily. Leaves are 
pinnate with pointed. tips and entire 
margins. Plants are either male or fe­
male. The inflorescences sub tended by 
two bracts a ppear among the leaves. 
Male flowers have a much reduced peri­
anth, many to very many stamens and no 
pistillode. They are. borne on short 
variously shaped headhke branches from 
a o-enerally flattened long and thick axis. 
Febmale flowers are very large, borne in 
heads, and have three or four sepals, 
five to ten elongate petals, numerous 
staminodes and a four- to ten-londed 
pistil from which very long styles ap­
pear. Fruits are aggregated in very large 
heads, each individual fruit having a 
slightly to strongly tuberculate outer 
coat, a fleshy or fibrous mesocarp, fragile 
endocarp and as many seeds as locules 
in the pistil. The endosperm is homo­
geneous and is used as vegetable ivory. 

Subfamily NYPOIDEAE 

Nypa, like Phoenix, is the sole repre­
sentative of its subfamily. The single 
species, Nypa fruticans, is native in estu­
arine regions of Asia. Trunks creep 
underground so the pinnate leaves ap­
pear from the surface of the ground. 
The pinnae are pointed with entire mar­
gins. Inflorescences are borne among the 
leaves with the female flowers in a ter­
minal head below which several branches 
bear short rachillae crowded with male 
flowers. The peduncle, branches, rachil­
lae and head are all subtended by sheath­
ing bracts with open rather flaring ori­
fices. :Male flowers are small with three 
narrow inflexed sepals, three small 
slightly imbricate petals, three stamens 
with united filaments, and no pistillode. 
Female flowers are larger with a perianth 
of six rudimentary sepals and petals, no 
staminodes and three distinct angled 
carpels. Fruits are borne in a dense 
globose head, each individual being one­
seeded, com pressed a nd angled wi th the 
stigmatic scar on the pyramidal apex. 
The exocarp is smooth over a densely 
fibrous mesocarp and spongy endocarp. 
The seed has hollow endosperm into 
which the seed coat intrudes on one side. 
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The Native Palms 

ROlmRT \tV. READ 

Thirteen species of palms are found native in 
the continental Un ited States. They are mostly 
confined to the coastal plain of the southeast 
with eleven species occurring in Florida. One 
species is native in California and Arizona, an­
other in southeastern Texas. Five of the thirteen 
species are found no·where else in the world. 
They are: the Needle Palm (Rhapidophyllum 
hystrix); Blue Palmetto (Sabal minor); Scrub 
Palmetto (Sabal etonia) ; Saw Palmetto (Serenoa 
repens); and the Cabbage Palmetto (Sabal pal­
metto) . 

The Coconut Palm (Cocos nucifera) , also 
growing wild in sou th Florida, will not be con­
sidered in this discussion because it is found 
throughout the tropical regions of the world and 
it has not been proven to be a truly native 
species of Florida. 

People of subtropical regions should consider 
planting the native palms of the United States 
that have proved hardy in their area. Most of 
the species, excepting those of extreme south 
Florida, will withstand many degrees of frost; 
some are even more hardy than the common 
Phoenix palms. 

A key to the native palms of the continental 
United States appears on page 29. 

1. Coecothrinax argentata 

Robert W. Read, a New 
Jerseyite, gmduate of the Uni­
versity of Miami, has recently 
completed postgraduate botani­
cal st~ldies at Cornell Univenity. 
Mr. Read's work at the Fai?-child 
TTOpical Ga?"den stimulated his 
OTiginal interest in palms. 

This genus is found only in the Carib­
bean area. The leaves are fan-shaped 
and in most species are conspicuously 
silvery on the underside. C. argentata is 
the only species of this genus occurring 
in Florida. It has been called C. jucunda 
and C. garberi, but these names are now 
reduced to synonomy. The palm, also, 
has often been called C. argentea which 
is a valid species on the islands of the 
Caribbean but not in Florida. The 
generic name Coecothrinax refers to the 
berry-like fruits, coecum, and to the re­
lationship with the genus Thrinax. The 
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specific name is from the Latin a1'gel1-
tatus, meaning silvered, referring to the 
very silvery-white lower surface of the 
leaf. The common name is Silver Palm, 
and it has also been ca lled seamberry 
palm, and Biscayne palm. The Silver 
Palm in Florida ranges from south of 
Palm Beach on the east coast to the 
l\Ifarquesas Keys west of Key , !\Test. The 
species is an extremely ornamental palm, 
with its bright green and silver fan­
shaped leaves. It deserves greater atten­
tion in ornamen tal gardening. Although 
slow growing, it will withstand drought 
and will flourish equally well in sand 
or limestone. As it grows naturally near 
the open sea, it is very resistant to salt 
damage. Plants are difficult to transplant 
at maturity but can be grown from seed. 

Trunk from none at all to 20 feet tall, 
6 inches in diameter, usually lack ing per­
sistant leaf bases. Plants may sometime 
appear to sucker, as noted by Bailey 
(1939). Leaves fa n-shaped, to 2 feet 

wide to 2 feet long, under surface sil­
very-white, upper su rface glossy-green, 
the leaf segments often pliable and some­
what drooping. Inflorescence rela tively 
short, generally not longer than the peti­
ole, the branches short and numerous; 
flowers perfect with a toothed cup-like 
base representing a reduced perianth. 
Fruits black or purple, nearly globular, 
to % inch in diameter, seeds many, fur­
rowed. 

2. Paw'otis wTigh tii 

PauTotis is a genus of fan- leaved palms 
found in Florida, Cuba, Bahamas, Mexi­
co, and Central America, and consists of 
only one species. Synonyms are SeTenoa 
aTiJo?'escens and A coeloTTaphe wTightii. 
Common name is Everglade Palm, al­
though often called the sawcabbage palm 
and silversaw palm. The specific name 
honors Charles Wright (1811-1886), an 
American botanical collector who dis­
covere~ the palm in Cu ba while making 
extenSIve plant collections there. The 
Everglade Palm is found in southern 
Florida at several isolated localities. 
There is a large number of plants of this 
species in the Big Cypress area north of 
the Tamiami Trail and in several areas 
south of the !amiaI?i Trai l to Cape 
Sable. In Flonda It IS always found in 
moist low places, usually shaded by 
hamm.ock overgrowth. The Everglade 
Palm IS a good palm for use in the land­
scape. It forms a large clump and will 

0'1'OW in full sun or shade, ,.vith its roots 
~ither in water or in dry areas of sand 
or limestone. It will even tolerate some 
brackish water. This palm with orange­
colored flower clusters, is a beautiful 
sight when in fu ll bloom. It is h ardy to 
northern Florida along the coast. 

Trunks clustered, slender, 4 to 5 inches 
in diameter and to 25 feet tall, covered 
with persistent leaf sheaths. Leaves fan­
shaped, 2 to 3 feet wide, sometimes sil­
very beneath, light green on the upper 
surface; petioles margined with orange­
colored teeth. Inflorescences many, long­
er than the leaves and projecting above 
the foliage, appearing in early summer; 
flowers perfect, the perianth in two 
series. Fruit black, globose, :y,; inch m 
diameter. 

3. Pseudophoenix sargentii 
The genus Pseudophoenix is found 

on islands in the Dominican Republic, 
the north coast of Cuba, and in Haiti, 
Bahamas, and the Florida Keys. Pseudo­
phoenix sargentii also occurs on keys 
off the coast of British Honduras and on 
the North American mainland in Quin­
tana Roo and reportedly in Yuca tan, 
Mexico. Pseudophoenix, from the Latin 
pseudo, meaning false, and phoenix, re­
ferring to the date, indicates some ap­
pearance to the genus Phoenix. Plants 
of tIllS species has been for many years 
known as P . vinifera but Bailey (1939) 
has shown that these are two separate 
species with P . v inife ra found only on 
the island of Hispaniola. The specific 
name honors its discoverer, Charles 
Sprague Sargent (184·1-] 927), director 
of the Arnold Arboretum of Harvard 
University. Pseudophoenix san)"entii is 
found in Florida only in two l~calities, 
Elliott Key and Long Key. It is also 
fou nd in the Bahamas, on the islands 
off the north coast of Cuba, and on the 
north coast of Dominican Republic and 
Yucatan. 

Trunk solitary, conspicuously ringed 
to 35 feet tall, usually much smaller, to 
10 inches in diameter. Leaves feather­
like, 3 to 6 feet long, stiff, arching; base 
?f lea! covered with a waxy layer which 
IS e.asIly scraped off. Inflorescence yel­
lOWIsh-green, produced from amonO" the 
leaves and shorter than the leaves'" the 
bra.nches. stiff and at right angles t~ the 
mall1 aX IS; flowers perfect or unisexual. 
Fruit bright red, 1- to 3-10bed, 1;9 to l -
inch in diameter. ) -
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Key to Native Palms of the Continental United States 

I. Leaves pinnate (fea ther-like) 
2. Leaves gra y-green ; trunk dislin ctl y ringed , upper six feet not a green crownsb a (t; 

inflorescence produced amo ng the leaves; flower m os Ll y perfec l; fr uit brighl o range-red " 
__________ __ _____________________ 3. Pse udojJhoenl X sargenlll 

2. Leaves dark-green; trunk not distinctly ringed, upper ix feet a green crownshaEt; 
inflorescence prod uced below the leaves; fl owers uni ex ua l; fruit violet- blue 

,, _________________________________ 5. Ro)'slo'll ea e/ala 

I. Leaves palmate (fan-shaped) 
2. Leaf blade without a prominenl midrib p rojec ting in to a nd through the blade 

and n o t curving' at the tip 
3. Long. black. needle-like pines and fibroll S hea ths present at base of leaves; 

infl oresc~n ce less than ten in ches long a nd not exceeding the black spine 
__________________________________ 4. Nhapid ophyllwn hySlrix 

3. Long, bl ack, needle-like spin es absent; inflorescence longer than Len in ches 
4. Leaf pet ioles a rm ed with teeth along the margins 

5. Teeth on petiole smaller than on e-fo u rth in ch, not hooked, o r if so 
pOinting toward base; fru it oblong __________ _ 

______________ _ ______________ 10. Serenoa ?-epens 
5. Teeth on petio le larger than one-fo urth in ch a nd hooked; fr uit ro und . 

6. Trunk solita r y, SlO ut ___________________ _ 
13. Washinglonia [iIi/em 

6. T run k clu stered , not stouL _________ __ 
__________________________________ 2. PauTolis w?'ighiii 

4. Leaf petiole wilhout teeth on margin 
5. Inflorescen ce long, equalin g or exc~eding leaves; leaves gray-green or 

green beneath 
6. Petiole co ncave on upper surface for gr ea ter p art o f lengt h , especially 

at end toward blade which has a short midrib; fruit bl ack. 
_ ________ ____ __ ______ 7. Sabal minor 

6. Petiole convex on upper surface except a t lower end ; blade with no 
midrib; fruit white 
7. Leaves yellowish-green, blades completely circul ar in o ll tlin e; fruit 

borne on hort slend er stalks 
___________________________________ 12. ThTinax pa,-viflo?'a 

7. Leaves light green or gray-green, blad e~ not compl elely circu lar 
in outline; fruit n ot born e on lender talk 

___________________________________ II. Thrina x mic1'Ocar/Ja 
5. Inflorescence sh ort, not eq naling leaves, not much longer than petiole; 

leaves very Silvery beneath ; frui t purple o r black 
__________________________ _________ I. Coccolhri ll Gx a'l'gentata 

2. Leaf blade with a p rominent midrib proj ec ting into the blade 
3. Hastula small a nd n arrow, one and a h alf inches or less long; fr uit shiny bl ack, 

variabl e in size, from a h alf to one in ch across 
_ _______ __ __________________ 6. Sabat elonill 

3. Hastula larger, over two inches long, grad ually long pointed 
4. H astu la four to four a nd three-fourths inches long; fruits shin y black, a 

qu ar ter to one-half inch across . (North Ca rolina to Florida) 
------------ __ ____ __ ____________ __ 8. Sabal tJalmetto 

'!. H astu la five to eight inch es long; fruit dull black , fi ve- to seven -eighths 
in ch across. (Southern Texas) ____ __ __ ________ _ 

4. Rhapidophyllum hystrix 
Rhapidophyllum is endemic and con­

sists of only one species. Its nearest rela­
tives are found in the Far East. The 
Needle Palm, as this species is known, 
is a fairly common palm in some parts of 
the southeast, but b ecause of its resem­
blance to the Saw Palmetto, it is often 
overlooked. The name Rhapidophyllum 
refers to the needle-like structures of the 

---------------____________________ 9. Sabat texana 

leaf sheath_ The specific name hyst-rix 
means porcupine and also refers to the 
n eedles in the leaf-sheaths surrounding 
the base of the plant. The Needle Palm 
is very ornamental wi th its bright green 
fan-shaped leaves. It does not form a 
trunk but makes a neat cluster from 
3 to 5 feet tall and about as wide_ This 
palm will grow under almost all condi­
tions of soil and moisture, and in sun 
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or deep shade, although it does best. in 
the shade. It is a hardy palm rangmg 
naturally a long the coastal plain from 
the Carolinas to Florida and on the 
Gulf Coast west to Mississippi. One of 
our most winter-hardy palms, it is culti­
vated as far north as North Carolina. 

No visible trunk, forming a cluster 
3 to 5 feet tall. Leaves fan-shaped, blades 
11'2 to 3 feet wide, upper surface bright 
green, under surface sometimes si lvery­
gray. Petiole long and slender, the 
sheaths at the base with interwoven 
spines and fibers, the needle-like spines 
erect, sharp, 6 to 8 inches long. Inflores­
cence small , not exceeding the sheath­
fibers and usually hidden, purple in 
color, male and female flowers appear to 
be borne on different plants. Fruit red, 
1- to 3-lobed, covered with dense pubes­
cence, lyidden by the needles and fibers. 

5. Roystonea elata 

This genus of large single-trunked 
palms is much cultivated around the 
world for its formal effect. Species now 
included in this genus were originally 
associa ted wi th Oreodoxa. T he name 
Roystonea honors General Roy Stone, 
Un ited States Army Engineer who served 
in Puerto Rico during the Spanish 
American War. 

Roystonea elata, the Florida Royal 
Palm, has also been known as R. fioTi­
dana and R. regia, the latter name being 
used for the Cuban Royal Palm. It is 
found in moist hammocks in Florida 
from the Big Cypress area north of the 
Tamiami Trail in Collier County to the 
Everglades National Park in Dade and 
Monroe Counties, but it has never been 
found on the Florida Keys. This palm 
was formerly fou nd in Little River near 
Miami and in Central Florida but it is 
now extinct in these two locali ties. Wil­
liam Bartram was the first to write about 
it when he came upon a group of these 
palms while traveling on the Saint John'S 
River in 1774. The epithet elata comes 
from the Latin and means elevated or 
tal l. 

Trunk stone-gray, faintly r inged, 90 
to 100 feet tall, to 2 feet in diameter, the 
upper part or crownshaft 8 to 10 feet 
and consisting of sheath-like leaf bases. 
Leaves 10 to 12 feet long, produced on 
top of the green crownshaft; leaflets 2 to 
3 feet long. Inflorescence produced im­
mediately below the crownshaft, short, 

with numerous drooping branches; flow­
ers male and fema le in the same cluster. 
Frui t violet-blue, to 1'2 inch long. 

6. Sabal etonia 

The genus Sabal includes the cabbage 
palms of the United States, so called 
because of the large bud which is edible. 
Sabal pa lmetto is the species most fre­
quently used for ornamental pu.rposes 
and is much used in street plantmg; It 
is one of the trees often remaining when 
lots are cleared for building. The other 
species also should be more freq uently 
left standing since they are hardy palms 
and requ ire little or no care. This palm 
appears on the state seal of South Caro­
lina. T he flowers of Sabal are perfect. 
The common name of Sabal etonia is 
Scrub Palmetto although it is often 
called the corkscrew palm. The specific 
name refers to the area from which it 
was first collected, the Etonia scrub in 
Lake County, Florida. This is another 
of our endemic palms, found only on 
dry pinelands and sand scrub from Mari­
on County in Central Florida to Dade 
County. 

Trunk S-shaped, subterranean, rarely 
erect to 8 feet. Leaves fan-shaped, with 
many filaments and a strong recurved 
midrib; petioles about equalling the 
blade, 3 feet or less. Fru it shining black, 
shell firm at maturity, 1'2 to 1 inch in 
diameter. Seeds brown, flattened top 
and bottom. 

7. Sabal minor 

This species is known also as S. adan­
sonii, or glab?"Q, both of which are syno­
nyms. An erect form of S. minm- is also 
erroneously known as S. dee1·ingiana and 
S. louisiana; this palm sometimes forms 
a trunk and has been then thought to 
represent a different species. Bailey 
(1944) , however, considers the trunked 
and trunkless forms to be the same spe­
cies. 

Common name is Blue Palmetto, a l­
though it is often called dwarf, scrub or 
bush palmetto. This palm has the largest 
~ang~ of any of our native palms, OCCUlT­

mg m lowlands, pastures, prairies, and 
fields from northeastern North Carolina 
to southern Florida and "vest to eastern 
Texas, including Louisiana, southwest­
ern Arkansas, Alabama, and Mississipp i. 
The tree-like forms are found in parts of 
southern Louisiana and eastern Texas. 
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T he BIll e Palm etto h as frequ ently been 
cultiva ted here, in Europe, and else­
where. It is usually a small palm and is 
generall y very nea t in appearance. It 
is h ardy and very useful where a dwa rf 
species is des ired. 

Trunk usually lacking, out in the 
areas mention ed having a short trunk 
to 15 fee t and 24 inches in diameter. 
Leaves fa n-shaped, 3 to 5 fee t ""ide a nd 
as long, stiff and fl a t or some times broken 
over, midrib absent or onl y slightl y p ro­
longed into th.e blade. Inflorescence ver y 
long and tout, erec t, towering above the 
fo liage, bran ched at long int'erval . Frui t 
% inch in diameter, black an d glossy. 

8. Saba l palmetto 

Saba l palmetto, known as the Ca bbage 
Palmetto, includes S. jamesiana, a juve­
nil e form found in dense hammocks in 
the l\Iiami ar ea of Florida. The specific 
ep ithet, palmetto, is probably a diminu­
tive of the L atin palma or Spanish pal­
miLo, mea ning small palm. The Cabbage 
Pal metto is ano ther specie endemic to 
the U nited Sta tes. The Cabbage Pal­
metto is on e of the most common palms 
of the sou theastern United Sta tes; it is 
fo u nd from sou theastern N orth Carolina, 
a t Cape Fear, along the coas t of South 
Carolin a and Georgia, and throughout 
peninsular Florid a westward to the 
vicinity of St. Andrews Bay, Florida. 

T runk shor t or very tall, to· 90 feet and 
15 to 20 inches in diameter. Leaf bases 
sometimes persistent, leaving a criss-cross 
pattern on the trunk. Leaves fan-shaped, 
large, 3 to 6 fee t long, u su ally broader 
than long, divided into man y slender, 
h anging segments, with numerous 
thread-like fibers; midrib extending 
through blade. Inflorescence from among 
the leaves, equaling or exceeding them, 
about 2 to 2Yz fee t long. Fruit globular, 
% to Yz inch in diameter, shining black, 
shell thin a t ma turity. 

9. Sabal texana 

This species is found only in south­
eastern Texas and northern Mexico 
along the Rio Grande River. It is com­
monly called Texas palmetto or Rio 
Grande Palmetto, and in Mexico palma 
de micha1-O. It was not originally dis­
tinguished from S. m exicana of Mexico 
and Guatemala. It is very similar to 
S. palmetto but is shorter and stouter 
with larger leaves and fruits, the latter 
quite fleshy. 

T runk to 50 feet Lall and I Yz to 3 feet 
in diameter. Leaves fa n-shaped, 3 to 5 
fee t wide and as long, di vided into n ar­
row egmenLs and the midrib ex tending 
in to the bl ade. Inflorescence sh orter than 
or about equ a ling the lea ves, to 7 and 8 
[ee t long. Fruit g lobose % to VB inch in 
di ameter, frequ entl y 2- and 3-lobed, dull 
bl ack, hav ing a sweet pulp when r ipe. 

10 . Se renoa Tepens 

T h e genus Sel'e71oa is dedicated to 
Sere no W at on (1826-1 892), an Amer­
ican bo tanist a t H arvard U niversity and 
a n au th ority on the fl ora of North 
America . T here is onl y one pecies in 
Lhis genu and it is nat ive only to th e 
southeas tern U nited Sta tes. SeTe710a 1"e-
1Jens, the Saw Palmetto, is found very 
commonly throughout th e pinelands and 
scrub areas of southeas tern U ni ted Sta tes. 
It is probabl y the most pl entiful palm 
in its range. T he Saw Palmetto is dis­
tributed along the coas tal plain from 
southeas t South Carolina to sou th Flor­
id a and the Keys, west to southern Mi~­
sissippi and southeas tern Louisian a. 
T his species may be found with several 
forms. On the lower eas t coast of Flor­
ida, south of 'West Palm Beach, are Saw 
Palmettos with silvery-white leaves grow­
ing among plants with very green leaves. 
'Many grada tions in leaf color from gray­
green to very glau cuous white are found 
in the Miami area. While the Saw 
Palmetto is mos t commonly seen growing 
with the trunk on the g-round, it will 
sometimes grow erec t either upright or 
leaning. It is sometimes left when a 
building lot is cleared as it can be ver y 
useful in landscape design. 

Trunk mostly hori zontal, often 
branched, creeping along the surface of 
the ground and rooting on the under­
side ; sometimes erect or leaning. Leaves 
fan-shaped, stiff, midrib abse nt ; the peti­
oles are armed with saw-toothed edges. 
Inflorescence from among the leaves, 
long and branching, with many flowers: 
flowers perfect, the peri anth in two 
series. Fruit fleshy, purpl e, to one inch 
long. 

II. T hTinax micTocal"pa 

The genus ThTinnx is wholly Amer­
ican, r anging from southern Florida and 
the Keys to the Bahamas, and through­
out the "Vest Indies and parts of Central 
America. The name is derived from the 
Greek word for fan and refers to the 
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fan-shaped leaves although some are 
round. 

The Brittle Thatch Palm, [also called 
thatch palm, or silver top thatch palml 
is the most widely spread of the Thrinax. 
It is found in Florida throughout the 
Keys and Cape Sable, and it is also found 
in the Bahamas, Cuba, J amaica, His­
paniola, Puerto Rico, Yucatan, and Brit­
ish Honduras. The specific name refers 
to the small fruit. This species has also 
been kn?wn as T. keyensis and Simp­
soma mzcrocm-pa, but both names have 
been reduced to synonomy. The Brittle 
Thatch Palm is not used as much as it 
should be in the landscape. It is a highly 
ornamental palm wi th i ts gray-green 
leaves and long clusters of small white 
fruits looking like snow-berries. It will 
tolerate very poor grow ing conditions. 

Trunk to 15 feet, to 14 inches in diam­
eter, rough, pale brown, sometimes en­
larged at the base by masses of small 
r~ots. ~eaves fan-shaped, 2 to 31'2 feet 
wlde~ lIght g~een above, lighter-colored 
to sIlvery-white beneath; petiole base 
embedded in woolly webbing; leaf shape 
usually not a complete circle, but more 
like an inside-ou t umbrella. Inflores­
cence shorter or almost equaling the 
leaves. Flowers perfect. Fruit white 
berry-like, rou nd, % inch or less in diam: 
eter, sessi le or produced on an incon­
spicuous disk-like fruit-base. 

12. T hrinax pa1"Vifiora 

Thrinax parvifiom [See above, also] is 
known as t~1e Key Thatch Palm, ralso 
called)amalca thatch palm, thatch palm, 
an~ sdktop thatch palml The specific 
epithet refers to the small flowers. This 
is a ~~Iidespread species, ranging [rom the 
Flonda Keys to the Bahamas Cuba 
.T amaica and Haiti; it is also ;eported 
from coastal Yucatan and British Hon­
duras. It has also been called T. wend­
landiana and T. fi01'idana , but these 
names have been reduced to synonomy. 
Key Thatch Palm is a desirable small 
palm and i.s becoming quite popular in 
South Flonda for both public and pri­
vate areas . 

Tru.nk to ~O feet but usually smaller, 
to 10 In ches m diameter above the base 
p.ale brown: very lightly or not at all 
nnged; as m T. microcaTpa, the bas ~ 
may be enlarged by masses of roots. 
Leaves fan-shaped, 3 or more feet across 
smaller in old trees; yellowish-green and 

shiny above, lighter green beneath; peti­
ole base embedded in woolly webbing; 
leaf usually makes a complete circle in 
outline. Inflorescence not quite equal­
ling the leaf, bearing many white, fra­
grant perfect flowers. Fruit white, berry­
like, round, to % inch in diameter, borne 
on elongated slender pedicels to fiT inch 
long. 

13. Washingtonia filifem 

This western palm is dedicated to 
President George Washington (1732-
1799). Two species are nov" recognized 
in this genus and are native to the south­
western United States and j"'Iexico in 
desert areas. Only W. filifem is native 
to the United States. This species is 
commonly known as Washington Palm 
alt~oug~ it is o.ften called desert palm, 
Cahforma washmgtonia, and California 
fan palm. It is often confused with the 
Mexican species, W. robusta, which is 
the very tall, more slender palm com­
monly planted around Los Ano-e les and 
in southern C::tlifornia as well a~ in Flor­
ida as a street tree. The native species 
do~s not grow as well along the coast, 
whIle the Mexican species does well ; 
however, W. filifera is cultivated in dry 
areas such as Palm Springs, California. 
The s12ecific epithet applies to the 
thread-hke fibers which hang from the 
lea~es. ~~. filam entosa is a synonym. 
ThIS speCIes is found in groves or as 
small Isolated clumps in rocky stream 
?eds, near springs, and about water holes 
m the open desert in a narrow broken 
line along the foothills of the Little San 
Bernandino Mountains in southern Cali­
fornia, and in a deep canyon in the Kofa 
M<?untains, Yuma County of western 
Anzona. There are also a few stations 
in nonh,:rn Lower California . 

Trunk massive, to 65 or 75 feet tall 
to 3 feet wide at the base, only slightly 
narrower above, cylindrical, reddish­
brown, usually cov~red with dead, pend­
ant leaves which wIll form a huge skirt. 
Leaves fan-shaped, to 6 feet long and 
? feet. a~r.oss, cleft in to 60 or more droop­
mg dlVlS!o~s with many thread-like fila­
ments; petIOles usually longer than the 
blade gi~ing the crown an open effect, 
armed WIth many well-separated sharp, 
usually hooked teeth which are smaller 
or absent near the blade. Inflorescence 
to 12 feet long, drooping beyond the 
le.aves; flower~ perfect. Fruit 1'2 inch in 
diameter, OVOid, black, berrylike. 
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The More Commonly Cultivated Palms 

HAROLD E. MOORE, JR. 

T he correcl anu cenain iuenlifi ca lion of palms 
must be made from mature plants with flowers 
and fruits; however, in cu ltivation only a limited 
number of palms is seen away lrom special 
colJ ections. About thirty genera would include 
those species that are more commonly seen in 
dooryards, in gardens, along streets, and by 
shores in lhe wanner parts of the continental 
U nited States. 

Special ch aracteristics which singly or in com­
bination eliminate all but one or a few genera 
of these more common palms are noted in the 
fo llowing lists on page 35 which are divided im­
media tely into the two principal groups, those 
with palmate leaves (the fan palms) and those 
with pinnate leaves (the feather palms). 

Haro ld E. Moore, Jr., ac ting 
director of the L. H. Bailey Hm'­
tOTium, Comell University, Itha­
ca, New York, is a dil-ector of 
The Palm Society and editor of 
its journal, Principes. Dr. Moore 
is especially well known fo ?- his 
numerous research studies on the 
taxonomy of palms. 

Acrocomia, a genus native from 
'Mexico and the 'West Indies to Para­
guay and Argen tin a, includes, perhaps, 
as many as thirty interesting species. 
Trunks are solitary, armed at least when 
young with abundant sharp long prickles. 
T he leaves are also prickly with large 
pinnate blades often ragged in appear­
ance. Pinnae are slender and pointed , 
generally borne in several ranks along 
the rachis. The inflorescences appear 
amo ng the leaves subtended by two 
bracts, the outer sh ort, the inner large, 
woody and generally prickly. The many 
stiff simple branches of the inflorescence 
bear female flowers below, male flowers 
in pi ts above, the latter having 6 stamens. 
The round or depressed thin-shelled 
fruit to ql2 inches wide contains a single 
seed enclosed in a bony endocarp with 
3 pores. Endosperm is rumin ate. 

Acrocomia armenta lis, A. hospes, A . 
mexicana, A. totai, and a few o thers are 
sometimes grown. They are all distin­
guished by technical characters. Species 
of other prickly genera, such as Astro­
cary1.lm, Bactris, Desmo?7cus, are rare out­
side special coll ections. 
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Archontophoenix, with two species 
widely cultivated in tropical regions is 
native to Queensland. They are soli­
tary palms with spreading pinnate 
leaves above a prominent crownshaft. 
The ringed trunks are often enlarged 
at the base but are relatively slender 
above, reaching a height of more than 
100 feet, a diameter of 8 or more inches. 
The 8-12 leaves bear 50 or more narrow 
pointed pinnae in regular arrangement 
on each side, these pinnae with 3-4 
nen'es on each side of a prominent mid­
rib but without a prominent marginal 
nerve. The petiole is short, 4-6 inches 
long, the blade 5 or more feet long. 
:Much-branched inflorescences encased at 
first in 2 papery bracts are borne below 
the leaves. Clusters of 2 male and a cen­
tral female Hower are borne throughout 
the inflorescence, the male flowers with 
3 small pointed ~epals, 3 larger pointed 
irregular petals and 8-24 stamens about 
a short pistillode. Frui ts are globose to 
ellipsoid, about 9/ 16 inch long or less 
and coral-pink to red when mature. The 
seed has ruminate endosperm. 

A rchontophoenix cunninghamiana has 
broad pinnae green below and lilac 
flowers. A. alexandTae and its variety 
vaL beat?"icae have narrower pinnae 
pale belo'w and white or creamy flowers. 
Both species are cultivated in California 
and Florida. 

Arecastrum is a South American ge­
nus of one species and several varieties. 
Solitary stoutish gray-brown ringed and 
seamed trunks terminate in a loose 
crown of light green glossy pinnate 
leaves, the sheaths of which do not form 
a crownshaft. More than 100 pointed 
pinnae on each side of the rachis are 
arranged in groups of 2 to 4 and in as 
many planes, giving a ragged appearance 
to the foliage. Petioles are fringed wi th 
fibers at the base but are not otherwise 
armed. Large inflorescences, each under 
a pointed, deeply grooved, woody bract, 
bear quantities of bright yellow flowers, 
the males with 6 stamens and flat petals. 
The fruit is orangish, somewhat fleshy, 
1- or rarely 2-seeded with a bony 3-pored 
endocarp enclosing the irregular seed 
which has homogeneous endosperm. 
Arecastn~m mmanzofJianum is widely 

cuI tivated, often as a street tree . Two 
varieties, var. austra Ie and var. botr'yo­
phoHlm may be in cultivation. 

Arenga is a genus of some 12 species 
of Asia and the Pacific Islands. Stems 
are single or clustered, small to large, 
often covered with persisten t black 
fibrous sheaths. Leaves are pinnate, the 
pinnae with irregularly toothed margins 
~nd blunt tips and often "eared" at the 
base. Trees flower from the top down, 
then die. The inflorescences are com­
pound in some species, simple in others, 
with several bracts su btending each 
peduncle. The male flowers h ave distinct 
sepals, large petals, numerous stamens 
and appear before and on each side of 
the female. Fruit is yellow or red, flesh y, 
1-3-seeded, with irritant properties. The 
seed has homogeneous endosperm. 

A renga pin nata, the Black Sugar 
Palm, is a large tree with gray-black 
needle-like fibers among the leaf sheaths. 
The leaves have 100 or more narrow 
glossy dark green pinnae on each side 
in several ill-defined planes. Massive in­
florescences have but one peduncle v,'ith 
ropy branches to 2 or more feet long. 
A. engleri is a small cluster palm with 
fragrant flowers and red fruit. Some 
other species may occasionally be seen 
but identification is difficult. 

Butia is a genus composed of perhaps 
13 species native from Brazil to Argen­
tina. All are single-trunked, of moderate 
size with pinnate leaves, the sheaths not 
forming a crovvnshaft but the petiole 
bases long' persistent. Pinnae are pointed 
at the tip; petioles are strongly toothed 
for most of their length. The inflores­
cences emerge from among the leayes, 
each with a smooth woody brown inner 
bract. The flowers are di tributed in 
grou ps of 2 rna Ie a nd a central female 
along the simple branches of the in­
florescence, the male with 6 stamens and 
flattish petals. Fruit is ovoid to ellipsoid, 
with bony 3-pored endocarp enclosing 
1-3 seeds with homogen eous endosperm. 

Butia capitata is the species most 
cOl11monly cultivated. It is variable with 
a number of named botanical varieties 
and horticultural forms. In the United 
States it is hardy into South Carolina. 
Rarely seen are B. bonnetii, B. eriospa­
tha , B. leiospatha, and B. yata),. 

Caryota, a genus of approximately 12 
species in Asia and the Pacific Islands, 
differs fr<?m a 1.1 other palms in having 
leaves tWIce pm nate at maturity. The 
individual pinnules are wedge-shaped 
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I. Leaves palmate: 
Chamaerops, CoccothTinax, Erythea. 
Latania, Licllala, Livistona, Paurotis, 
P?'itchnrdia, Rhapis, Sa bal, T h rina,\', 
Trachycarpus, Washingtonia. 

Stem clustered: Chamaerops, Licuala 
(some), Pall'rofis, Rhapis. 

Stems solitary: ChamaerojJs (when 
pruned), Coccothrinax , El'y thea, La­
tania , Licua la (some), Livistona, P1'lt­
chal'd ia , Sabal, Thl'inax, Trachycarp­
us, H1ashington.ia. 

Petioles with toothed margins: 
Teeth fine: Latania, Tmchycarpus. 
Teeth coarse: Chamae1'Ops, Erythea, 

Licl/ala, Livistona, Paw'o tis, lVash­
il1gtonia. 

Petioles with smooth margins: Cocco­
thrinax, Pritchardia, Rhapis, Sabal, 
TI11'inax. 

Leaf-segments 2-several-nerved: Licuala , 
Rhapis. 

Leaf-segments I-nerved: Chamaerops, 
Coccothrinax, Erythea, Latania, Livi­
stona, Pa'llrotis, PTitchal'dia, Sabal , 
Thl'il?OX, TrachycG.1·pus, vVashil1g­
tonia. ' 

Leaves with a prominent costa extending 
into the blade for 2 to several inches : 

El)lthea, Latania, Licuala, Liv istol1a , 
Pl'i tchal'dia, Saba I, HI ash ington ia. 

Leaves with the petiole essentially blunt 
at the tip, the costa none or very short: 

Chamaerops, Coccothrinax, Paw'otis, 
Rhapis, Thrinax, Tmchycarpus . 

Fruit: 
White: Rhapis, ThTinax. 
Blue or blue-green: Livistona, Trathy­

ca rpus (with blue bloom) . 
Red, purple or black: Coccothl'inax, 

Licuala, Pau1'Otis, Pl'itchal'dia, Sabal, 
TTachyC01'PUS, W ashingtonia. 

Green or brown: Chamaerops, El')l th~a , 
Latania. 

II. Leaves pinnate: 
(pinnately nerved or divided) 

AC1'Ocomia, Archontophoenix, ATe­
castntm, Al'enga, Butia, Caryota. Ch.a­
maedorea, Chrysalidoca1'Pus, Cocos, 
Dictyospenna, Howeia, jubaea, j\l{as­
carena, Phoenix, Ptychospenna, Rho­
palostylis, Roystonea, Veitchia. 

Prickly palms: AC1'ocomia and allied 
genera. 

Stems clustered: Arenga engleri, Caryota 
milis, ChamaedoTea (some), Chlysali-

docm·pu.s lut escens, Phoenix (some), 
Pt)Ic/lOs/Jel'ma maccl'rt/turii. 

Slems solitary: Acrocomirt, Al'chonlo­
phoenix, Al·eca.stnun, Arenga (some) , 
Butia, Cal'yota (some), Chamaedorea 
(some), Chrysalidocarpus (some), Co­
cos, Dict)IOSpel'ma , H oweia, juiJaea, 
Mascarel1rt, Phoenix (some), Pt ycho­
spenna (some), Rhopalostylis, Roys­
ton ea, Veitchia. 

Leaves twice pinnate: Caryota. 
Leaves pinnately nerved but nOl divided: 

C h(l1l1a edorea (some) . 
Lower pinnae spinelike: Phoenix. 
Pinnae toothed along Lh e margin and 

al the tip: Arenga. 
Pinnae blunt and toothed at the tip: 

A rengn, Caryola , Pt)lchosjJerma, Veit­
chiao 

Pinnae pointed: AC1'Ocomia, Al'chonlo­
phoenix, Al'ecastTwn, Butia, Cha1l!a c­
dOl'ea (most), Chrysalidocal'pus, Coros, 
Dictyospenna, How eia , .Jubaea, NIas­
cal'e na , Phoenix, Rhopalostylis, Roy­
stol1ea. 

Fruit with a bony 3-pored endocarp: 
A C1'ocomia, ATecastrwn, Butia, Cocos, 
jubaea. 

Fruit without a 3-pored endocarp: A "cll­
ontojJhoenix, Al'enga, CaTyota, Cha­
maedol'ea, Chl'ysalidocarpus, Dictyo­
speTma, How eia, Nlascal'ena, Phoenix , 
PtychospeTma, Rhopalostylis, Roy­
stonea, Veitchia. 

Inflorescence borne below a well devel­
oped crownshaft: Archontophoenix, 
DictyospeTrna, Mascal'ena, Ptycho­
spel'ma, Rhopalostylis, Roystonea, 
Veitchia. 

Inflorescence among the leaves: Acroco­
mia, Al'eCastTwn, Al'enga, Butia, Cal'y­
ota, Cham,aedoTea, Chl'ysalidocaTpus, 
Cocos, How eia, juba ea, Phoenix. 

Inflorescence with several bracts: ATenga, 
Cal'yola, Chamaed01'ea, Nlascarena. 

Inflorescence with 1-2 bracts: 
Inner bract woody, persistent; 

Bract grooved: Arecastl'um, Cocos. 
Bract not grooved: Acrocomia, 

Butia, jubaea. 
Bracts mostly papery, deciduous: 

Archontophoenix, C hl'ysalidocarpus, 
Dictyospel'ma, Howeia, Phoenix, 
Plychosperma, Rhopalostylis, Roy­
stonea, Veitchia. 
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with broad toothed tips. Stems are soli­
tary or clustered, slender or stout, low 
or tall, often partially clothed with per­
sistent fibrous sheaths. They flower 
from the top downward, then die. The 
inflorescences are subtended by several 
bracts about a single peduncle which 
terminates in many simple branches. 
The flowers are arranged in groups of 3 
along the branches, the males opening 
first. These have a low calyx, promi­
nent petals and numerous stamens. The 
fruit is generally purplish or black, 1-3-
seeded, fl eshy, with irritant properties. 
Seeds have ruminate endosperm. 

The cultivated plants are difficult to 
iden tify with certainty owing to pre­
sumed hybridity and a poor understand­
ing of the wild species. Caryota urens, 
The Fish-tail Palm, a large single· 
stemmed species, and C. mitis, a small 
cluster palm, are the most common. 

Chamaedorea contains more than 100 
species native from NIexico to South 
America. Members of the genus are very 
diverse in size and habit. Stems are slen· 
der, dwarf to moderate, single or clus­
tered, generally reed like, with undivided 
but pinnately veined to pinnate leaves. 
No true crownshaft is formed and the 
inflorescence, though sometimes persist­
ing below the leaves, appears first among 
them. Three to seven more or less tu­
bular bracts sheath the base of the 
peduncle which continues into an un­
branched or branched flower-bearing 
portion. The male and female flowers 
appear on different plants. :Male plants 
have inflorescences sometimes quite dif­
ferent in appearance from those of fe­
male plants. Flowers are small, of con­
siderable diversity in structure and ar­
rangement. Fruit is often small, some­
what fleshy, I-seeded, red or blackish 
when mature, with irritant properties in 
the flesh. The seed always has homoge­
neous endosperm. 

Many species are cultivated outdoors 
and indoors. They are often confused 
in horticulture since they are distin­
guished by difficult technical characters. 
Most common are the following: Cha­
maedorea elegans (Collinia elegans) , 
which often goes by the invalid name 
N ean the bella, is a single-stemmed spe­
cies with pinnate leaves and yellow flow­
ers; C. emesti-augusti (Eleutheropeta­
lum eTnesti-augusti), often confused with 
the similar C. geonornaeformis, has un-

divided leaves and orange flowers, the 
female on an unbranched spike, the 
m.ale in a much-branched inflorescence; 
C. erurnpens, a cluster palm with pin­
nate leaves, short-stalked inflorescence, 
and black fruit; C. microspadix, con­
fused with the last but recognized by its 
red fruit and large whitish flowers, the 
males in clusters. Among others less 
common in horticulture are C. bmchy­
poda, C. oblongata, C. mdicalis, and C. 
tepejilote. 

Chamaerops is a genus with only one 
variable species, C. humilis, which oc­
curs wild from Portugal and the Atlan­
tic coast of Morocco through the Medi­
terranean region reportedly as far as 
Persia. The stems are normally clus­
tered, rarely solitary (though sometimes 
appearing so because of pruning in cul­
tivation). They reach a height seldom 
exceeding 10 feet, a diameter of 6 inches, 
and are usually covered with persistent 
blackish or brownish fibrous sheaths and 
petiole bases. Numerous fan-shaped 
green or silvery leaves over a foot in 
diameter are divided more than halfway 
to the base into about 30 segments which 
are I-nerved and again rather deeply di­
vided into pointed tips. Slender to 
stout straight tee th pointing toward the 
blade arm the petiole which may reach 
a length of 3 feet, a width of 1 Y2 inches 
at the base and is blunt at the tip with 
a narrow ligule on the upper side. The 
small branched inflorescence is sub tend­
ed by a single complete bract. Bright 
yellow flowers are essen tially similar in 
appearance - small wi th 3 sepals and 3 
petals-but are differentiated into male 
and female which normally occur on dif­
ferent plants. The male flowers have 6 
fertile stamens and no remnant of car­
pels, the female have 3 carpels within a 
nng of stamen filaments which normally 
have sterile or no anthers. Fruits are 
fleshy, varying from yellow to brown in 
~olor, globose to oblong and date-like 
10 shape and size. Beccari lists several 
varieties based on differences in size, 
color of leaves, shape and size of fruits. 

Chrysalidocarpus is a O'enus limited 
h . 0 

to t e Islands of Madagascar, the Co-
mores, and Pemba. There are about 20 
species, mostly moderate palms with soli­
tary or clustered stems, sometimes a par­
tially developed crownshaft, and a crown 
of p10nate leaves. Pinnae are pointed, nu-
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merous, and regularly arranged or borne 
in several planes. Much-branched in­
florescences appear among the leaves en­
closed by 2 unequal brac ts, the inner one 
elongate and soon deciduous. Flowers 
are small, those of the two sexes borne 
in groups of 3 and essentially similar in 
appearance with 3 sepals, 3 petals, the 
male "'lith 6 stamens, the female with 
only rudiments of stamens. Fruit is yel­
lowish or red, the seed with homogene­
ous endosperm. 

ChTysalidocarpus lutescens (Areca Iu­
lescens of horticulture) is the only spe­
cies as yet much cultivated in the United 
Sta tes. It has slender clustered sometimes 
branched stems to 2 inches in di ameter 
and to 15 or more feet high, glossy green 
leaves with 30 or more pinnae on each 
side in one plane and yellowish inflores­
cences. A partially formed crownshaft is 
usual. 

Coccothrinax is a genus of more than 
30 species similar in most respects to 
ThTinax but with the inflore cences gen­
erally much shorter than the leaves, the 
fruit purple or black at maturity con­
taining a grooved or lobed seed with ho­
mogeneous or slightly ruminate endo­
sperm. 

CoccothTinax argentata (C. jucunda, 
C. gaTbeTi) is native and sometimes cul­
tivated in Florida. It is a small palm var­
iable in habit from one habita t to an­
other. It has been confused with C. aT­
gentea from the Dominican R epublic 
which is rare at present as are several 
other species seen especially in collec­
tions. The origin and names of these 
are often much confused in cultivation. 

Cocos nucifem or the Coconut Palm 
is the only species now retained in the 
genus. It is widespread in cultivation. 
Trees are solitary with roughened often 
somewhat leaning trunks of moderate 
to large size and lacking a crownshaft. 
Leaves are large with more than 100 reg­
ularly arranged rather strongly fold ed 
pointed pinnae to 3 feet long, 2 inches 
wide on each side of a rachis often 15 or 
more feet long. The inflorescence, borne 
among the leaves, is sub tended by a 
heavy woody grooved inner bract. The 
branches of the inflorescence are stiff 
and rather short with one or a few fe­
male flowers larger than the male at the 
base, yellow male flowers with flat petals 
and 6 stamens above. The fruit is very 
large with a thick fibrous coat over a 

thick 3-pored endocarp enclosing the 
seed . The latter contains milky endo­
sperm when immature, a layer of white 
homogeneous endosperm about a hollow 
center when mature. 

Dictyosperma, native in the Ma ca­
rene Islands, has two species. They h ave 
solitary roughened cl osely ringed brown 
or greyish longitudinally fissured or 
seamed trunk to 40 feet high or more, 
6-7 inches in diameter from an often en­
larged base. The crown is composed of 
15-20 preading green leaves which are 
sometime reddish when first expanding. 
Light green lea f sheaths densely covered 
with grey cales are congested in a tubu­
lar crow nsh aft 2Y2 to 3 feet high which 
is somewh a t thickened a t the base. Pe­
tioles are hort on mature individuals, 
abou t 6-8 inches long, 2Y2 inches wide. 
The leaf rachis is 7-8 [eet long and on 
each side bears 50-70 regularl y arranged 
subopposite slender pointed leaflets to 
2Y2 feet long, I Y2 in ches wide. The mid­
nerve is prominent, Oanked on each side 
by 1-2 slender central nerves and a dis­
tinct but not thickened marginal nerve. 
R achis and petiole are covered with soft 
scales when young and lea fl ets have a 
line of prominent twisted brownish 
scales on the midn erve below. Inflores­
cences are borne below the leaves en­
cased in 2 fl attened bracts, one within 
the other. These drop off as the flowers 
mature. Peduncles are short, 1-2 inches 
long, and continue in a green erec t 
rachis 6-8 inches long which bears sim­
pl e branches to 18 inch es long from the 
sides and front but few from the back 
which remains close to the trunk. In 
flower, these branches are yellowish, be­
coming green in fruit. Orangish or yel-
10'wish flowers are borne densely on the 
branches in groups of 3, a m ale on each 
side of a female which opens only when 
the males have fallen. Male flowers have 
a short calyx of 3 sharply pointed sepals 
and 3 petals about 5/ 16 inch long within 
which 6 stamens appear. The purplish­
black fruit about Y2 inch long is bullet­
shaped in a persistent cupule of green 
sepals and petals. 

Dictyospe1"ma album is cultivated in 
many collections and elsewhere. The 
second species, D . aw"ewn, is rare in cul­
tivation. It is distinguished from the 
first by the leaves which usually have the 
tips of the leaflets united by a green 
strand along the outside and by charac­
ters of the flowers and fruit. 
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Erythea consists of eight species of 
erect single-stemmed hermaphrodite fan 
palms which are native in Mexico an? 
Central America. The leaves are dI­
vided to or beyond the middle into nu­
merous stiffish I-nerved segments with 
bifid tips. The petioles are normally 
armed with small to coarse teeth and at 
the tip extend only a short way into the 
blade. Inflorescences are borne among 
the leaves and often equal or exceed 
them. The peduncle and each of the 
several primary divisions is su btended 
bv one or more tubular bracts. Flowers 
are white or creamy, borne in clusters of 
2-3 along branchlets of the inflorescence. 
The 3 sepals are distinct, the petals 
sometimes shortly united at the base, the 
6 stamens united in a ring by the bases of 
their filaments, the 3 carpels united by 
their styles. Fruits are subglobose and 
rather large, mostly % inch long or more 
with the skin yellow, variegated, or 
black. The seed has a deep intrusion 
of the seed coat on one side but other­
wise has homogeneous endosperm. 

Several species are cultivated, espe­
cially in California. Those with green 
leaves ate ETythea edulis, with strongly 
costapalmate leaves and black fruits an 
inch or more long, and E. aculeata, with 
scarcely costapalmate leaves and yellow 
fruit less than an inch long. Species 
with leaves bluish on one or both sides 
are E. elegans, E. bmndegeei, and E. aT­
mata. These are distinguished by techni­
cal differences. 

Howeia is a genus of two species con­
fined to Lord Howe Island off the coast 
of Australia. Trunks are slender, to 30 
feet high, 6 or more inches in diameter, 
ringed and solitary. The pinnate leaves 
have short fibrous sheaths that do not 
form a crownshaft. Pinnae are regularly 
arranged, pointed and numerous. The 
inflorescences, borne among the leaves, 
consist of 1 to several long slender un­
branched spikes with flowers sunken in 
the axis in groups of 2 male and a cen­
tral female. Each spike is protected by 
a papery bract inserted just below the 
flowering portion. Male flowers have 
shining sepals and petals and 30-70 sta­
mens. Fruits to 2 inches long are el­
lipsoid, becoming reddish and contain­
ing a single seed with homogeneous 
endosperm. 

Both species of H oweia are extensively 
cultivated, usually under the name Ken-

tia, but they are mostly seen as. green­
house palms except in Cali forma and 
rarely in Florida. H. belm01'eana has 
archino' leaves with short petioles, the 
pinnaeo standing n~arly uJ~right, and 
inflorescences of a smgle spIke. H. for­
steTiana has leaves with a long petiole, 
spreading blades with more or less hori­
zontal pinnae, and inflorescences of 3-8 
spikes from a single peduncle. 

Jubaea, the Chilean Honey Palm, 
consists of a single species, ]. chilensis (]. 
spectabilis) which is cultivate~ wi,th 
some success in southern CalIfornIa . 
Trunks are very stout, to 4 feet in diame­
ter, and uniform, reaching considerable 
height. Leaves are grey-green, pinnate, 
numerous, spreading, the open sheaths 
not forming a crownshaEt. The pinnae 
are numerous, about 90 on each side, 
pointed and regularly disposed in one 
plane in the large blades 8-9 feet long. 
Petioles to 3 feet long are fringed with 
fibrous processes at least near the base. 
Inflorescences 2-3 feet long among the 
leaves are each sub tended by a large pale 
brownish smooth woody inner bract 
which is orange inside. The branches of 
the inflorescence are simple, stiff, with 
flowers in groups of 3, the male with 27-
30 stamens and concave petals. Fruit 
about 1 inch long is I-seeded; the seed 
with homogeneous endosperm is in­
closed in bony 3-pored endocarp. 

Latania consists of three species, all 
native to the :Mascarene Islands, and all 
now cultivated. The stout solitary trunks 
may reach a height of 40 feet or more at 
maturity and are then brownish and 
irregularly ringed, Leaves are palmate, 
very large, often 6 to 8 feet across, and 
stiff, divided nearly halfway to the base 
into numerous I-nerved broad segments 
which are again pointed or very briefly 
two-pronged at the tip. The petiole is 
roughened toward the base with minute 
scattered teeth discernible to the touch; 
at th~ top it ends in a ligule on the up­
per sIde but on the under side the slen­
der pointed tip continues into the blade. 
Trees are either male or female. Inflo­
rescences of both sexes appear among 
the leaves. They are sheathed with 
pointed more or less tubular bracts, but 
the male has several hand-like divisions 
with finger-thick branchlets covered with 
overlapping bractlets from which the 
pale flowers with 15-30 or more stamens 
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'emerge. The fema le has fewer and 
stouter branch es with large flowers prom­
inent above the overlapping brac tlet. 
The large (to 3 in ches long) oblong or 
obovoid green or yellow-green (ruits con­
tain 1 to usually 3 seeds which are vari­
o usly sculptured, more than an iIl ch 
long, with homogeneous endosperm. 

Latan ia /oddigesii is distinguished by 
Lhe bluish cast in young or newly un­
fo lded leaves and by the seed which is 
twice as long as broad with strongly re­
ticu la ted ridges a t the top. L. bo rbonica 
(often ca lled L. co171mel'sonii) has leaves 
with a reddish or purplish cast when 
young and pear-shaped seed omewh at 
longer than broad with curved ridges on 
upper sid e. L. veTSchaffeltii h as leaves 
yell owish when young and the seed 
o blong, lobed and beaked a t the top, 
ridged centrally and cover ed with stiff 
hairlike projections. It is believed bu t 
not definitel y shown that hybrids occu r 
in cultivation. 

Licuala is a large genus of hade 
palms na tive in the humid h ot forests of 
tropical Asia a nd the Pacific I lanel . T he 
usua lly slender and low stems may be 
solitary or clustered, naked or partially 
covered with fibrou s leaf sheaths. Leaves 
are palm ate, undivided and toothed 
along the margin in L. gm11dis but most­
ly divided to the base into a number of 
several-nerved segments whi ch are blun t 
and shallowl y toothed a t the tip. The 
petiole is armed with stou t teeth at least 
llear the base and is pointed a t the tip, 
extending inLo the blade or central seg­
ment as a short costa. Inflorescences 
from among the leaves are sub tended by 
tubular bracts as is each of the several 
branched divisions. Flowers are her­
maphrodite with a 3-lobed calyx, a corol­
la of united petals, 6 stamens, and 3 
carpels united by their styles. The fruit 
is a globose to ellipsoid berry often red 
in color. The seed h as a deep intrusion 
of the seed coat into homogeneous en­
dosperm. 
. Only a few of the more than 70 species 
11'l thIS genus are cultivated. Licu,a la 
gmndis is easily recognized by its soli­
tary stem and undivided pleated fan­
shaped large leaves. L. spinosa has di­
vided leaves with about 18 narrow seg­
ments. A few other species are rare even 
in collections. 

-Livistona is a genus of some 20 or 
more species of single-stemmed trees 

often reaching considerable heights and 
diameter to a foot or more. The trunks 
are rough and brown or sometimes 
smoo thish a nd rather prominenLly but 
irregul arly r inged, a t first covered with 
old fibrou s sheaths and split petiole 
bases, then bare except [or old leaves re­
La in ed below the crown . Leaves are pal­
mate, large and variously divided, some­
Limes to the base, inLo I-n erved segments 
which are aga in spli t in to pointed tips. 
The pet ioles are generall y armed with 
few to many stout curved teeth but o n 
occa ion are nearly smoo Lh. They termi­
na te in an elongate ligul ate h astula 
above, but below are pointed and con­
tinue into the blade as a short to lo ng 
COSLa , Inflorescences are elongate from 
among the leaves, subtend ecl by tubular 
infl ated pointed sh ea ths along the ped­
uncle and at the base of each of several 
primary branches. T he latter are divided 
into slender branch leLs a long which the 
ye llowish flowers are borne singly or in 
groups. The sepals are nearly distinct 
or united into a deeply 3-toothed cup, 
Lhe 3 peta l are united at the base, the 
stam ens a re 6, the carpels 3 united by 
their connate styles, The globose to reni­
form I-seeded fru it is generally a shade 
of blue or blue-green when mature. The 
seed has homogeneous endosperm into 
whi ch the brown seed coat is intruded 
on one side. 

Livistona ch inensis has bright green 
strongly arch ed leaves 4 to 5 feet long 
with slender pendulous segment tips 
more tha n 1 foot long and blue-green 
orange-fl eshed fru i ts on a yellow in'fruc­
tescence. T he species is often seen in 
cultiva tion an d is known as the Chin ese 
Fountain Palm beca use of its gracefu l 
leaves. L. rotundifolia and L. austmlis 
are a lso sometim es seen, the one with 
n early rou nd st iff leaves little divided, 
coa rse shea ths, and a somewhat shiny 
brown prominently ringed trunk, the 
other with leaves divided to the base 
into narow segments which give it a rag­
ged appearance. The trunk of the sec­
oi1d is brown and rough. 

Mascarena h as three species from the 
Mascarene Islands, and is very closely re­
la ted to H yo1J horbe. Trunks are gen­
era lly short and stout, sometimes swollen, 
ending in a prominent crownsh aft and a 
rather compact crown of stiffish pinnate 
leaves, the pinnae poin led, regularly and 
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closely placed. Inflorescences subtended 
by several deciduous bracts are borne 
below the leaves. The peduncles are 
stout, the many branchlets slender with 
flowers borne in lines, each line consist­
ing of a lower female and several male 
flowers. The flowers are small, yellow­
ish, similar in appearance with the sepals 
united basally, the petals free above a 
short united base. Male flowers have a 
rudimentary ovary and 6 stamens, fe­
male flowers have only staminodes and a 
tricarpellary ovary. The fruits are plum­
like with a single large seed containing 
homogeneous endosperm. 

Mascarena lagenicaulis (Hyophorbe 
amm'icaulis of horticulture) and M. ve?-­
schaffeltii are cultivated. The former has 
a swollen trunk narrowed at the top, 
pinnae with 3 strong nerves and fruit an 
inch long. The latter has a stout vari­
ously swollen trunk not conspicuously 
narrowed at the top, pinnae with only 
the central nerve prominent and fruit 
9/ 16 inch long or less. 

Paurotis, a genus of only one species, 
P. wTightii, is native in the Caribbean 
area from the Bahama Islands, Florida, 
and Cuba to :lVIexico, British Hon­
duras and Honduras. Slender trunks to 
about 15 feet high, 3 inches in diame­
ter, are clustered and usually covered 
with rusty to dull brown or greyish per­
sistent fibrous leaf sheaths and petiole 
bases. The palmate leaves are rather stiff 
and decidedly fan-shaped, I Y2 feet in 
diameter or more divided about half­
way to the base into about 40 I-nerved 
segments which are again split nearly 
half their length or even more into slen­
der ~tiff points. Blades are rather glossy 
medlUm green above, paler, duller O"reen 
or sometimes nearly silvery below. They 
are borne on rather slender petioles 1-3 
feet long,. to Y2 inch wide, armed along 
the margms, at least near the base, with 
stout curved or hooked yellow-brown 
often dark-tipped teeth. Tips of the 
petioles are blunt with a short upturned 
ligule on the upper side, nearly blunt 
~ut very shortly pointed and lacking a 
hgule below. Long slender inflorescences 
are borne from the axils of upper leaves 
and generally exceed the leaves. They 
are erect or arching with hanging dense­
ly short-hairy branches which are yellow­
green or pale green as are the small her­
maphrodite flowers. The base of the in­
florescence and of each branch is en-

closed within one or several smooth 
tubular green sheatl;1s. f lowers are borne 
in groups of 3 at most nodes, the sepals 3, 
petals 3, stamens 6, and carpels 3 united 
only by their styles. Only one carpel or­
dinarily matures into a globose shining 
black fruit (red when immature) slight­
ly less than Y2 inch in diameter with 
abortive carpels basal. The seed has ho­
mogeneous endosperm. 

Phoenix consists of about 12 species 
of pinnate palms in Africa and Asia 
readily distinguished from other genera 
by the lower pinnae which have been 
transformed into stiff spinelike processes. 
The pinnae are induplicate in bud (with 
the midrib at the bottom and the mar­
gins uppermost where attached to the 
rachis) and the rachis continues through 
a single terminal pinna. Stems are very 
short to moderately tall, solitary or clus­
tered, rough and marked by spiralled 
scars of old leaves. The inflorescences, 
borne among the leaves, are enclosed in 
single deciduous bracts and consist of an 
often elongate flattened peduncle which 
terminates in a cluster of few to many 
stiff simple branches. Sexes are usually 
separate, the male flowers being distin­
guished from the female by the presence 
of 6 stamens and differently shaped 
petals. The fruit is often ellipsoid, fleshy, 
I-seeded. The seed has homogeneous 
endosperm into which the seedcoat in­
trudes on one side. 

!~le species of Phoenix appear to hy­
bndlze m cultivation. Often it is diffi­
cult to identify cultivated plants with 
anyone particular species. The most 
commonly grown are P. canariensis, a 
large single-trunked palm with a crown 
of many large spreading green leaves; 
P. 1'eclinata with clustered slender 
trun ks, ora ngish petioles and inflores­
cences; P. dactylifera, the Date Palm; 
and P. TO ebelenii, an attractive dwarf 
species with single or multiple stems 
and small flat glossy leaves. 

. Pr~tchardia is a genus of fan palms 
with ItS greatest development in the Ha­
",:aiian Islands, where more than 20 spe­
CIes occur, and a few species in the Dan­
gerous Archipelago and the Fiji Islands. 
The trunks are solitary, of moderate size, 
smooth when mature. The leaves are 
shortly costapalmate, rather flat, stiff 
and strongly pleated, divided scarcely 
to the middle into I-nerved segments 
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briefly bifid al the tip. The petioles are 
smooth, extending in a triangular point 
into the blade as the costa on the under 
side. Inflorescences r ise from among the 
leaves and may be ei ther upright or pen­
dulous, the peduncle. sheathed with 
slightly inflated tubular brac ts pointed 
and flaring at the tip and terminating 
in a few bractless branches which bear 
flowers singly. T he flowers have a tubu­
lar 3-lobed calyx, 3 separa te petals which 
fall a the flower opens exposing the 6 
stamens which have thei r fil aments 
united basally in a ring. The ovary con­
sists of 3 carpels united by their style. 
Only one carpel matures into a nearly 
globose brownish I-seeded fruit with 
abortive carpels at the apex. Seeds have 
homogeneous endosperm. 

PritchaTdia pacifica with the inflores­
cence shorter than the leaves and P. 
thuTStonii with the inflorescence pendu­
lous and exceeding the leaves in length 
are the species most commonly culti ­
vated. Other species h ave been intro­
duced recently but are rare and not seen 
as mature specimens. 

Ptychosperma is a genus principally 
of New Gu inea, Australia, and adj acent 
islands. Trunks are of small to moderate 
size, solitary or clustered, ringed, with 
a slender crownshaft below the crown 
of pinnate leaves. Pinnae are always 
blunt an d toothed at the tip but may be 
slender to wedge-shaped in outline, few 
to numerou s, regularly or irregularly ar­
ranged. The midnerve and marginal 
nerves are the most promin ent. Inflores­
cences sub tended by 2 deciduous papery 
bracts are borne below the leaves. They 
are variously branched with flowers in 
gTOUpS of 3. The male flowers have low 
rounded sepals, boat-shaped petals and 
many stamens. Fruits are generally 
bright red to black, small , egg-shaped or 
rounded, containing a grooved seed with 
homogeneous or ruminate endosperm. 

Ptychosperma elegans is a common 
cultivated palm. It normally has a soli­
tary trunk of moderate size and small 
round red fruits, the seed with rumi­
nate endosperm. P. macaTthuTii (A cti­
nophloeus macarthurii) has clustered 
slender stems and egg-shaped red fruits, 
the seeds with homogeneous endosperm. 
Several other species and presumably 
also hybrids are cultivated but their 
identity is much confused. 

Rhapis, a small genus of palms native 

in sou theast Asia, is characterized by 1I n­
armed low slender stems forming loose 
clumps or colon ies. The palmate leaves 
are very deeply divided into 1-2 or usu­
a lly 5- J 2 2-several-nerved segment. 
These are blunt and sh allowly but 
sharply toothed a t the narrow tip . Fi­
brous-netted brownish or blackish leaf­
sheaths are long-pers istent on the stems 
and the petioles are smooth. Each pla nt 
generall y bears small fl owers of one sex 
onl y. These fl owers are borne on spar­
ingly branched infl orescences from 
among the leaves, the main axis and each 
principal branch ubtended by a dry 
tubular bract. T he funct ionally male 
fl owers have a cuplike 3-toothed calyx 
and a tubu lar fl aring 3-cleft corolla en­
closing 6 stamens a nd 3 non-functional 
carpels; the su perficiall y similar fema le 
fl owers have both calyx and corolla 3-
lobed, stamens reduced to vestiges, and 3 
carpels wh ich mature into 1-3 separate 
globose to obovoid fl eshy fruits. The 
seed h as homogeneous endosperm. 

The most commonly cultivated species 
is Rhapis exce/sa (R. flabellifoTmis) 
which differs from the less frequent R. 
humilis in h aving leaf segments l JA 
inches wide or more at the middle and 
broad at the tip as opposed to segmen ts 
less than % inch wide and narrowed at 
the tip. R . excelsa also h as much coarser 
leaf-sheaths than R . humilis and is gen­
erally more robust with stems as much 
as IS feet high, 2 inches in diameter. 

Rhopalostylis, a genus of 3 species, is 
native in New Zealand, on Norfolk I s­
land and in the Kermadec Islands of the 
South Pacific. All are solitary palms with 
slender ringed trunks and compact 
crowns of p inn ate leaves above a more 
or less swoll en short crownsh aft. The 
pinnae are numerous, regularly ar­
ranged, pointed with a prominent mid­
nerve and 2-3 slender la teral nerves. In­
florescences sub tended by 2 papery de­
ciduous bracts are borne below the 
leaves. They are small with short stiff 
simple or compound branches b earing 
male and female flowers in groups of 3. 
The male flowers have 3 short sharp 
sepals, 3 petals and 6 stamens about a 
conspicuous pistil1ode. Fruit is nearly 
round to ellipsoid, to nearly % inch 
long, red, with a single seed having ho­
mogeneous endosperm. 

Rhopalostylis sapida from New Zea­
land is the species most frequently cuI ti-
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vated. 1 t has a small inflorescence 2 feet 
long or less. Rhopalost)llis bauel'i of 
Norfolk Island has a larg'e inflorescence 
and is rare in cultivation. 

. Roystonea is a genus including several 
species of large solitary unarmed palms 
with inconspicuously ringed slender, col­
umnar, or variously swollen trunks gener­
ally I foot or more in d~ameter and a 
prominent green crownshaft below a large 
spreadino' crown of pinnate leaves. The 
pinnae ~re numerous, pointed, glossy, 
and more or less regularly arranged, but 
in one or several planes. Inflorescences 
are borne just below the cro""nsha[t, ~n­
closed at first by two thin bracts the In­
ner of which is long (often .~ feet or 
more) and conspicuous but both .soon 
falling off as the much-branched aXIS ex­
pands. Flowers of both sexes are bOl:ne 
too-ether in 3's with a male on each SIde b 
of a later-developing female , the males 
with 6 stamens. The small red-purple 
fruit with fleshy pulp contains a round­
ed seed with homogeneous endosperm. 

Roystonea l'eo-ia of Cuba and the 
closely related "'(or perhaps identical) 
R. elata of Florida are commonly culti­
vated as avenue trees or in formal ar­
rangement because of their rapid growth 
and exceptional beauty. Their leaves 
are ragged in appearance because the 
pinnae are borne in several ranks along 
the rachis. R. oleTacea, a native of Ja­
maica, is rare in the United States but 
is cuI tivated in the tropics elsewhere. 
The leaves of this species appear flat be­
cause the pinnae lie in one plane only. 

Sabal is an American genus of about 
26 species of fan-leaved palms native in 
the southern United States from North 
Carolina to Texas along the coast, in 
the Caribbean area, Mexico, parts of 
Central America, and northern Colom­
bia. The trunks are sometimes under­
ground and appear to be absent (S. mi­
nor, S. etonia) , but are generally stOllt, 
olitary and often tall, brown in color, 

longitudinally fissured, roughened and 
fibrous without definite rings when ma­
ture but usually protected by persistent 
split petiole bases when young. Leaves 
are costa palmate, often markedly so and 
then curved toward the tip, variously di­
vided sometimes nearly to the base into 
I-nerved bifid segmen ts. The petioles 
are smooth along the margins, continued 
in a pointed hastula and ligule at the 
top above, pointed and continuing into 

the blade below. Inflorescences are 
borne among the leaves, the long pedun­
cle and each major division with tubular 
sheaths. Th.e divisions are branched into 
slender whitish branchlets on which tbe 
white hermaphrodite flowers are borne 
singly, not clustered. Elongate sepals 
and petals surround 6 stamens. and a 
trilocular ovary, one cell of whIch de­
velops into a somewh~t flatte~ed black­
ish fruit with stigmatIC remaInS at the 
base. The seed is slightly hollowed at 
the bottom and has homogeneous endo­
sperm. 

Several species are cultivat.~d: Sabc:l mi­
nOT (often called S. adansonLz) IS natIve to 
southeastern United States and generally 
has little or no visible stem, smallish 
nearly flat leaves and erect or arching in­
florescences from the crown "vith black­
ish fruits to 1;2 inch across. S. palm etto 
develops a trunk, has strongly a:ched 
leaves and fruits about the same SIze as 
those 'of S. minOT. Less commonly culti­
vated species are S. peTegTina, S. viatoris, 
and S. umbmculifera. 

Thrinax, a genus of som~ 10 species, 
is native in the Caribbean region of 
America. The trunks are generally slen­
der, often tall, reachjng a height of 30 
feet or even more, and smooth with gray­
ish or brownish bark rather clearly bu t 
irregularly ringed except below the 
leaves where there is usually a shag of 
old fibrous leaf bases and petioles. Leaves 
are palmate, often stiffly fan-shaped but 
sometimes with segments drooping at 
the tips. The blades are divided past the 
middle into numerous I-nerved segments 
which are again very briefly divided into 
pointed tips. Long slender petioles are 
smooth along the margins and termin ate 
in an essentially blunt hastula with up­
turned ligule on the upper side, none 
below. The inflorescences appear among 
the leaves, generally in an upright posi­
tion in bud, and often exceed the leaves 
in length. They are composed of a long 
tubular-bracted peduncle and a number 
of pendulous branches each of which is 
sub tended by a tubular bract. The 
branches are divided into slender branch­
lets which are pale in flower but become 
yellowish. in fruit. The small white her­
maphrodite flowers are not clustered in 
groups but are scattered along the 
branchlets; their sepals and petals are 
reduced to small teeth, the stamens are 6, 
the gynoecium is unilocular developing 
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into a small globose whitish fruit con­
taining a globose seed with homogeneous 
endosperm, apart from an intrusion of 
the seed coat on one side. 

Two species native to the south of 
Florida are the most frequently culti­
vated. ThTinax mic1'Oca?'pa is distin­
guished by its sess ile flowers and fruits 
(lacking any stalk) and by its leaves 

which are commonly silvery below. T. 
parvifiom (often called T. wendla n­
diana) has flowers and fruits on distinct 
stalks and green leaves. 

Trachycarpus consists of fewer than 
10 species na tive to Asia. Stems are soli­
tary or rarely clustered and usually cov­
ered with dark fibrous sheaths and 
petiole bases except in T. ma1'tiantls . 
The palmate leaves are divided more 
than halfway to the base into many 1-
nerved bri efl y bifid segments. The petiole 
is margined with short saw like teeth 
and at the tip extends scarcely at all 
in to the blade. Inflorescences are borne 
among the leaves, subtended by rather 
inflated brac ts at the base and each of 
the several branched divisions with simi­
lar but smaller bracts. Trees usu ally bear 
flowers of one sex only, these being small, 
clustered in groups of 2-3 along the 
branchlets. Male fl0wers have 3 scarcely 
united sepals about half as long as th~ 
petals, 6 stamens and 3 small pistil­
lodes; the females are similar bu t fl eshier 
with small er stamens and 3 distinct car­
pels, only one of which usually develops 
in to a bluish fruit containing a seed hol­
lowed on one side, with homogeneous 
endosperm. 

The species commonly seen in culti­
vation is Tm chycarpus fOTtunei which 
is planted as far north as Virginia on 
the East Coast, Vancouver Island on the 
,V es t Coas t. 

Veitchia is a genus of 18 species n ative 
in the Pacific Islands from Fiji to the 
Philippines. All are single-stemmed trees 
of moderate to large size, sometimes 100 
feet high, with a prominent crownshaft 
below a spreading or arching crown of 
pinnate leaves. The numerous more or 
less regularly spaced but sometimes 2-
ranked leaflets are widest at the middle 
tapering to a narrow base and an 
obliquely irregularly toothed or some­
times apparently but not truly pointed 
tip. Male and female flowers are borne 
on branches of a much ramified white 
inflorescence which appears below the 

leaves and is encased 111 two papery 
bracts which soon fall. In some species 
groups of a central female and two lat­
eral male flowers occur throughout the 
leng th of the branches, in others the fe­
male flowers are borne only n ear the 
base of the branches, the upper flowers 
being paired or solitary males. Male 
fl owers are larger than the female with 
3 low sepals, 3 rather boat-shaped petals, 
and 2<1-] 40 stamens surrounding a slen­
der pi tillode. Fruit is orange-red or red 
at maturity seated in a yellow cupule of 
perianth parts and various in size from 
a bou t Y2 inch to n early 3 inche in 
length. The seed h as homogeneous or 
ruminate endosperm. 

Five species are cultivated, one wide­
ly. The la tter, Vei tchia men-illi i, has 
seeds with ruminate endosperm and for 
years was called A clo?? id ia menillii. The 
bright red fruit are more than an inch 
long. 

Washingtonia has two species native 
in southwestern Un ited States and north­
we tern Ilexico. Both species are tall fan 
palms with trunks clothed in a "skirt" 
of persistent leaves in their native h ab i­
tat. In cultivat ion , these "skirts" are 
often cut or burned or, in Florida, drop 
na turally reveali ng a longitudinally 
roughened and fissured brown fibrou s 
bark 'without obvious r ings. Washing­
tonia filifeTa of Arizona and California 
has a very stout trunk of n early uniform 
diameter. W . robusta of Mexico has a 
large base which tapers into a rather 
slender trunk above. Leaves of both 
species are large, shortly cos tapalma te. 
divided more than halfway to the base 
into 50 or more I-nerved segments each 
of which is ra ther deeply split into pen­
dulous narrow poin ted tips. The long 
petiole is armed with stout hooked teeth 
and is triangular at the top with a large 
pale ligule above, but lacking a ligule 
and extending into the blade as a short 
costa below. Inflorescences from among 
the leaves usually exceed the leaves, 
arching outward with pendulous svvord­
shaped bracts and branches of white or 
creamy hermaphrodite flowers, these not 
clustered in groups. Sepals and petals 
are chaffy, stamens are 6, the ovary is 
composed of 3 carpels united by the 
styles, only one normally developing 
into an ovoid or obovoid blackish or 
brownish fruit about % inches long. The 
seed has homogeneous endosperm. 
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Palm Portraits 
(Arranged alphabetically by botanical names) 

-~-m"--r 

W . H . HOUG E 

Acrocomia armentalis 

A clump growing in the wild near Cienfuegos, Cuba. The bizarre, spiny, 
spindle-shaped trunks of this sun-loving palm make it an unusual orna­

mental. 
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NIXON SM ILEY 

Aiphanes acanthophylla 

CtbTiottSly ntffled leaflets an d sharp black spines on the . tntnk and petioles 
aTe chamcteTS of several species of A iphanes. (Fairchild Tropical Garden, 

Miami, Florida.) 
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H. W. CAULFIELD 

Archontophoenix cunninghamiana 

A grOtttJ growing in the Brisbane Botanic gmden. Th e piccab een palm of 
Queensland, the King Palm , is an elegant slender tree to sixty fee t with 
conspicuously ringed tntnhs. (Bn·sbane Botanic Garden, Bn·sbane, Queens-

land, A ustl"alia.) 
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N1XO N SMILEY 

Areca catechu 

The Betel-nut Palrn is one of the most irnportant economic palrns of the 
Old Wo?-ld tropics. PTObably 'more people chew betel nuts than any other 
masticatO?y. The slendeT eTect boles and attmctive CTowns rnake this an 
outstanding ornarnental palm, Iim'dy in sOllth Florida. (Lancetilla Expe1"i-

rnent Station , Tela, HOl1dums.) 
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UN IVERSITY O F FLO R[ Ot\ ~ AG RI CU LT URA L FXI' F RIi\fE NT STATIO N 

Arecastrum romanzofjianum 

A populctT palm with gmceful ayching leaves, the QHeen Palm is common 
in southern FloTida, southern CalifO?"nia , and in th e ll"Opics. 
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JUA N V. PA NCHO 

Arenga pinnata 

A large handsome palm of Malaya. The pinnate leaves are dal"k-green above 
and whitish beneath. Flow el·ing pTogresses fTOm the lOp of the stem down­
waTds; once completed, the palm dies. In its native Malayc! , the sugCl1"y sap 

yields toddy. (Philif)pil1 e Islands.) 
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W. H. HODGE 

Bactris gasipaes 

The slende'r tTunks of the tTOpical Amer'ica Peach Palm are the source of a 
lough fibTOUS "wood" called chonta. The In/its serve as an impoTtant 

vegetahle. (Lancet ilia ExtJeTiment Station, Tela, Hondums.) 
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H . F . LOOMIS 

Bismarckia nobilis 

A majestic tan palm ot Madagascal'} especially attmctive because ot its 
massive blue-gl'een leaves. (U. S. Plant IntTOduction Station, Miami, Flol'ida.) 
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D. M. A. J AYAW EE R:\ 

Borassus flabeZlifer 

One of the wmld's most important ,palms with over eight hundred uses 
in the Old WQ?'ld tTOpics. (A fine avenue, planted in 1887, at the Royaf 

Bolanic Gardens, Pemdeniya, Ceylon .) 
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GENTES HERB!\RUi\I 

Brahea dulcis 

A Mexican species; sometimes planted in SOli them California. Stout; short 
trunks; attmctive fan -shaped leaves; and an affinity for calca1"eous hills are 

chamcte1"istics of the Rock Palm. (Southem M exiro .) 
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W . H. HODGE 

Butia capitata 

Bluish or silver-gray foliage characterize th e South A m e1'ican Jelly Palm, 
so called because of the acid pulp of its fruits which can be utilized in jelly 
mahing. A slow-gmwing species, it is noted for its hardiness; the specimen 
shown having withstood tw elve degrees Fahrenheit. (U. S. Plant IntTOduc-

tion Station [Barbow- LathmPJ, Savannah, Georgia.) 
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W . H. HOOG E 

Calamus siphonospathus 

The mttan palms of the genus Calamus (the largest genus of palms) a1'e 
climbing plants which saamb le high into the tTee tops of Old Jil'orld tmpi­
cal fOTests by means of hoohs and spines on the leaves and stem.s. The 

tovgh, flexible siems yield Taltan of commerce. 
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CENTES HERB:\RUl\" 

Calyptronoma dulcis 

A pinnate leaved palm of a little-cu ltiva ted genus, native to the American 
tTapirs. (T rinidad Mountains, Santa Clam P1·ovince, Cuba.) 
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·lV. H. HODGE 

Caryota u,rellS 

This Fish-tail Palm, so called uecause a! its unusual lea! segments, attains 
a height of !OTty to sixty feet at maturity and is an unusual ornamental when 
well gmwn. Flowering begins neaT the top and proceeds down the trunk . 
This species thrives in moist soi ls . (Atkins Gal·den of Harvard University, 

Cienfuegos, Cuba.) 
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G~ORGE DE GENNARO 

Chamaedorea cataractarum 

A si17gle-lnmh ed species ot a gen us noted tor its varie ty of sma ll ornamental 
palms. Thei1- atlTa ctiven ess and shade- loving habits mahe th e Chamaedm·ea 
species useful in patio, g1·eenhouse, 01· hom e. Plants a1-e ei th er male or fe-

ma le; the latt e1- otten pTOdu ce attTOctive red tnlits. 
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GEORGE DE GENNARO 

Chamaedorea costaricana 

A ciusteTing species whose attractive green bamboo-like tl'unks make it 
adaptable to pot cultU1'e. 
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GEORGE DE GENNARO 

Chamaedorea ernesti.augusti 

An unustbal species with leaves reminisccnt of those found in /fIC genus 
Geonoma. This species makes an unusual plant for tub or pot culture . 
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GEORGE DE GENNA RO 

Chamaedorea klotzschiana 

A single-trunked species with the leaflets distributed in groups; well adapted 
to container culture. 
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N IXO N SMILEY 

Chamaerops humilis 

One of the best fan palms, especially wheTe a small bushy, hal'd'y, slow­
growing palm is required, Its suckering habit usually pTOduces several 
tTunks forming pleasing gTOupings, as is shown in th e illustration. (Fair-

child Tropical Garden, Miami, Flol'ida.) 
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N IXO N SM ILEY 

Chrysalidocar pUS lutescens 

One ot the best low-growing teather palms, t01'ming attractive clumps of 
smooth yellow-ringed tnmks capped with graceful arching leaves a,nd pro­
ducing unusual violet-black tntits. A tender species, it can be cultivated 
outdooTS only in the tropics and Southem Florida, but is much prized tor 

indo01' pot culture. (Southem Florida.) 
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ROBERT w. READ 

Coccothrinax argentata . 

This slender native species of subtropical Florida is notable for its charm­
ing, thin fan-shaped leaves, glossy pale green above and silvery beneath. 

(Wild plant on Bahia Honda Key, Flmida.) 
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IJAVII> FA i R(. H I LIJ 

Cocos nucifera 

The world's most important palm and included among the W01'ld's ten 
most impoTtant trees. Besides its economic value the Coconut Palm is an 
outstanding horticultural wbject and because of its tolerance of salt water, 
is especially useful for seaside or beach jJlantings. (A plantation at Pe· 

nang, Malaya.) 
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w. H. HODGE 

Cocos nuci/ era 

One of the world's biggest seeds, coconuts are only half bUTied when planted 
in the seed bed. (FaiTChild Tmpical Ga?'den, A1iami, Florida.) 
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W. H. HODCE 

Cocos nuci/era 

Halved coconuts, lying in the hot Ceylon sun to dry to form copm, display 
thei?" economic importance as one of the wO?'ld's chief sources of fatty oil. 
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KENT GA1TERI 

Copernicia torreana 

Persistent old leaves form the " petticoat" of this Cuban species, one of the 
newer palm intToductions in southem FloTida. The Petticoat Palm is a 
mtheT slow-gTOwing species,' it inhabits th e d1'Y seTpentine baTTens of 

centml Cuba . (FaiTChild TTOpica l Cm-den, Miami, FloTida.) 
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D. M . A . .lA YAWEERA 

Corypha umbrqculifera 

The national flo rral emblem of Ceylon, the Talipot Palm is noted for the 
giant proportions of its heavy trunks and enormous fan-shaped leaves (six­
teen fe et in diameter). (The avenue shown was planted in 1927 at the Royal 

Botanic Gardens, Peradeniya, Ceylon.) 
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NIXON SMILEY 

Corypha umbraculifera 

A Talipot Palm in flow er at the Fedeml Experiment Station, Mayaguez, 
Puerto Rico. Like a century plant, the Talipot Palm flowers only once m 

its life, pTOduces fruit, and then dies. 
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C. X. FURTADO 

Cyrtostachys lakka 

The stal"tling re,d ' sh~aths, slendn stems, and fine clustering habit make the 
-Sealing Wax Palm of Malaysia one of the most desiTable palms for culture. 
Unfortunately, they are very tender and can only be grown in frost-f1"ee 

lands. (Singa,pore Botanic Gal-dens, Singapore, Malaya.) 
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I I 

RAY FISHER 

Dictyosperma album 

The PTincess Palm of the MascaTene Islands are elegant featheT palms of 
faiTly rapid gTowth and Clean appeamnce. FTequently seen in the tToPics, 

they may also be gTOwn in southem FloTida. (Miami, Flmida.) 
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WILLIAM HERTRICH 

Erythea armata 

Long, pendent interfoliar infiorescences characterize the Blue H esper Palm 
of Mexico. Like other species in this genus they have been much used for 
street planting, suited as they are to open sites and well-drained sods. 

(Huntington Botanical Gardens, San Mm·ino, California.) 
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C. HA MPFLER 

H oweia belmoreana 

One of the best known and best loved ornam ental palms is the Belm01'e 
SentT)1 Palm. The gracefully cw"ved dark green leaves and slow growth 
Javo ?" th e species as a greenhouse subject though it thrives outdooTS in In-o­
tected sites in Florida and southem California. (Consen;a tory specimen at 

Longwood Gardens, Kennett SqUQTe, Pennsylvania.) 
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G. HAMPFLER 

Howeia forsteriana 

B ecause of its faster g1"owth habit, the FOTSter Sent1"y Palm is more popular 
in the trade of the two sent1y palms here illustrated. It is otherwise similar 
to the preceding species. Both are native to the LOTd Howe Islands off the 
coast of N ew South Wales, Australia. (Conservatory specimen at Longwood 

Gm"dens, Kennett Square, Pennsylvania.) 
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o. 1\'1. A. JAYAWEERA 

Hyphaene thebaica 

The Doum Paim) of arid plains and desert in Africa, is the classical ex-­
ample of a palm with branching stems. Because of this unusual habit it is 
grown In many gardens in the tropics and is even hardy in subt1'opicat 

Florida. (Royal Botanic Gardens, Peradeniya, Ceylon.) 
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NJXON SMILEY 

Latania loddigesii 

One of several species of fine fan palms native to the Mascarene Islands. 
The Silver Latania, though slow-growing, is prized for its large .distinctive 
learJes which sport a heavy silver bloom. (Fairchild Tropical Garden, Miami, 

Florida.) 
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N IXO N SI\H LEY 

Licuala grandis 

An elegant forest palm from New Britain Island, prized for its unusual fan­
shaped leaves and its slender habit. It thrives in shade and although tropi­
cal, it is hardy in southern Florida. (Atkins GaTden of HarvaTd University , 

Cienfuegos, Cuba.) 
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C. x . FURTADO 

Licuala spinosa 

Clustering habit and attmctive deep parted leaves characteTize many of the 
species of Licu.ala, native to the Old World tropics. Certain species aTe 
pmving hardy in sO'uthern Flol'ida; almost all are fine greenhouse or tub 

palms. (Singapore Botanic Ga1"dens) Singapore} Malaya.) 
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Livistona australis 

NOUN KINER 

The hardies t (to twenty degrees Fahrenheit) and one of the tallest of the 
founta in palms, it is a handsome species for gaTden OJ" street use. It is 
commonly planted in both Florida and southem California. (Balboa Park , 

San Diego, California.) 
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NIXON SMILEY 

Livistona chinensis 

Although less hardy than the preceding species, the Chinese Fountain Palm 
is the best known tan palm in cultivation in this country. A good tub plant, 
it will also thTive outdoors as demonstmted by the fine specimen illustmted. 

(Fairchild Tropical Garden, Miami, FloTida.) 
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WILLIAM HERTRICH 

Livistona decipiens 

A lesse?" known species of th e fountain palms notable fa?" the graceful arch 
of the, pendulous pinnae. HaTdy in sonthem California. (Huntington 

Botanical Gardens, San Marino, Califomia.) 
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D. A. M. JAYAWEERA 

Lodoicea maldivica 

A Tarely cultivated tender palm of the Seychelles Islands noteworthy for its 
giant fruits. Trees are dioecious and very slow-growing, the male tree here 
shown having been planted in 1850. (Royal Botanic Gardens, PeTadeniya, 

Ceylon.) 
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W. H. RODGE 

Lodoicea maldivicn 

A fine crop of fruIts on a female t7"ee of the" double coconut." Each fruit 
(uP to eighteen inches long) contains a giant two-lobed, coconut-like seed, 
the largest seed in the plant world. (Royal 80tanic Gardens, Pemdeniya, 

Ceylon.) 
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NIXON SM ILEY 

lUascarena verschafJeltii 

A curious spindle-shaped trunk with infrafoliar flowering, combined with 
an attractive crown, have made this species (as well as its close relative 
Mascarena lagenicaulis) a popular ornamental in south Florida gardens. 

(U. S. Plant Introduction Station, Miami, Florida.) 
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GENTES HERBARm ... 1 

Mauritia setigera 
As gregarious palms, the va1"iou,s species of Maw'itia often fOTm large stands 
on wet savannahs in the American t1'opics, TendeT palms of the deep 
tropics, they have yet to be introduced into orna,mental hm'ticulture, (Trin" 

idad Island, B?"itish West Indies.) 
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H. F. lOO~'ll S 

Nannorrhops ritchieana 

The iVlazari Palm, from, the arid mountains of Pakistan and Afghanistan, 
has a bushy habit like the Saw Palmetto of our own South. A relative ly new 
introduction, it may p1·ove especially noteworthy bemuse of its expected 

hardiness. (U. S. Plant Introduction Station, Miami, Florida.) 
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W. H. HODCE 

Orbignya cohune 

All over the tropics a palm thatched hut is the favorite native home. These 
Honduran examples are covered entirely with leaves of the native Cohune 

Palm growing in the bachgr-ound. (Tela, Honduras.) 
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W. II. HODGE 

Paurotis wrightii 

To many, this species from the Florida Everglades, is the most attmctive 
native palm of the United States. Th e densely clustered tntnks with their 
fibrous sheaths and lovely fan-shap ed leaves, combine to make the Ever­
glade Palm a highly desirable omamental, which, however, thrives best in 

low constantly wet soil. (Daytona Beach, Florida.) 
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N IXO N SMILEY 

Phoenix canariensis 

The Canary Island Date Palm is one at the finest and ha?'diest palms espe­
cially prized tOT specimen 01' roadside plantings. In the United States this 
species is to be found wherever palms can be genemlly grown. (Fairchild 

TTOpical Gm'den, Miami, Florida.) 
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U. S. DEPARTMENT OF AGRICULTURE 

Phoenix dactyli/era 

Dates have been gTOwn by man faT over {I,ve thousand years. FTUits weigh 
down the old interfoliar infiOTescences as matun:ty is 1'eached to form the 
large clusters illustrated. Good varieties of the Date Palm are propagated 

vegetatively by suckers, seen at base of the t1·ee. (Indio, Califomia.) 
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W. H . HODCE 

Phoenix reclinata 

Th e freely suckering habit of this, the best known ornamental palm of 
tropical Africa, makes the Senegal Date Palm "a natuml" for large imp en­
etmble hedges 01' screens where plenty of space is available. The same palm, 
thinned and allowed to mature, forms stunning clumps of multiple trunks. 

(FaiTchild T ropica l Garden, lVIiami, Florida. ) 
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NIXON SMILEY 

Phoenix roebelenii 

The small size and slender soft pinnae make the DwaiJ Date Palm one of 
the best of the ornamental date palms, much prized as a pot plant for il1-
dOO1- decoration but also a good subject for outdoors in partial shade. 

(Fairchild Tropical Garden, Miami, Florida.) 
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H . w, CAULFI ELD 

Phoenix rltpicola 

The Drooping Date Palm is similaT to the pTeceding species in size and 
habit, It has the same hmticultuml uses, (Bl'isbane Botanic GaTden, Bris­

bane, Queensland, Austmlia.) 
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!\: IXON' SMI LE Y 

Pritchardia pacifica 

An attractive Polynesian tan palm, highly Tecomm ended tM tropical gaT­
dens but haTdy in this country only in Hawaii and subt1'opical Florida. 

(U. S. Plant Int1'oduction Station, Miami, Florida.) 
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'-!IXON S::\[llEY 

Pseudophoenix vinifera 

From the Greater Antilles comes this feather-leaf Cluny Palm with heavy 
clusters of showy red che?7y-sized fruits. Trunks of this species a're especially 
desirable being bottle-shaped (in youth) and with pTominent rings formed 
by the quickly deciduous leaves. (U. S. Plant Introduction Station, Miami, 

Florida.) 
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OOUGlAS KENNEDY 

Ptychosperma elegans 

The s11'ball size, delicate tnm ks, and showy ?"cd tntit of the Solitail e Palm 
have made it a popular and desirable omamental in the ·small home g1"O'ltnds 
of the tropics and sub tropics. Its use in limited space of a sidewalk garden 
design ed by Jonathan Seymour is hel"e demonstTated . (Fort Laudel"dale, 

Florida.) 
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WILLIAM KUENZEL 

Ptychosperma elegans 

F our very tall specimens of the Solitail"e Palm a.Te used veTY effectively in 
the commercia.l landscape of a Testaumnt's COrnel" gm"den designed by Fred­

eric Stresau" (Fort Lauderdale, Flol-ida.) 

" I' 
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'VILLIAM KUENU:L 

Ptychosperma macarthurii 

The clustered t1"Unks and small size of the Maca1"thur Palm make it VeT)1 
useful for either gaTden 01' tub cultw'e. (Miami, Florida.) 
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G. HAMPFLER 

Reinhardtia gracilis var. rostrata 

One of several little-known ornamental palms of Central America with 
"windows" in the leaves. The dainty habit of these insignificant shade­
loving palms of th e forest floor will undoubtedly make them desimble for 
pot or patio culture wherever they can be grown . (Specimen at Longwood 

Gardens, Kennett Square, Pennsy lvania.) 
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Rhap~dophyllum hystrix 

One of our North American native species (Carolinas to FloTida) which 
should be more frequently seen in cultivation. The Needle Palm is low 
growing in habit and its desire for semi-shade should make it a useful species 

f0 1' special locations in the gm-den. 
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W. H. HODGE 

Rhapis excelsa 

The 17wltiple cane-lihe tntnhs and small size (to fifteen feet) make this 
species of Lady Palm from southern China the very best palm subject for 

hedges, (Fairc ll i ld TrojJical Cm'd :: l7, JIIliami, Flor ;do,) 
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KAN YASH1RODA 

Rhnpis excelsa 

The "different" leaf outline and texture of the Lady Palm make it inter­
esting fOT a patio or house pla.nt, in addition to its usefulness as a hedge 
plant as shown in the preceding illustration. (The subject here is growing 

in Japan.) 
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KAN YASHIRODA 

Rhapis humilis 

Al'wthel" species of the Lady Palm grown in Japan as a pot subject. 
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NOLAN KINER 

Rlwpalostylis sapitlll 

Stiff upj·ight pinnate leaves held from a pecu lia r cmwnshaft have given 
the common namey the Feather-duster Palm, to this species. A New Zea­
land species, it is hardy in southern Califm-nia. (Santa Barbara, CalifoTT/ia.) 
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GENTES HERB.-\RUi\f 

Rhyticocos amara 

A close 1-elative of th e Coconut Palm, this species of th e LeSSe1" Antilles will 
aJso endure sa lt spray so should make a welcome addition 1-0 seaside p lant­

ings. (Martinique, FTench West Indies.) 

"\ 

. ,\ 

", 
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NIXON S1\1 I LEY 

Roystonea elata : 

A l1wssive but supel'b palm f01 ' o'rnamental use, Th e young specimens here 
shown demonstmte the Flm'ida Royal Palm's p;'efeTence faT moist and pref­

erably Tich soils. (Fairchild Tmpical CCITden , Miami, Florida .) 
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w. H. HODGE 

Roystonea oleracea 

A fine avenue of a cabbage palm, the Caribbean Royal Palm, at the Royal 
Botanic Gardens, Peradeniya, Ceylon. Not so f?"equently planted, this 
species has taUe?" trunks (which al'e not enlarged above the base) than the 

mOl°e familia?" Roystonea ?"egia. 
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W. H. HODGE 

Roystonea regia 

The national tree of Cuba, the fast growing Cuban Royal Palm is superb 
as a street tree. Its boles differ from the preceding species in being bulged 
usually above the base. (Lancetilla Experimental Garden, Tela, Honduras.) 

109 



110 THE A]'vIERICAN HORTICULTURAL MAGAZINE 

DENT SMITH 

Sabal etonia 

A tnmh-less jJalm native to peninsll/m" FloTida, the Scrub Pa lm etto is often 
used in the landscape. (Daytona B each, Fl~ri da.) 
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WILLIAM KUENZEL 

Sabal palmetto 

The native Cabbage Palmetto 01' common palmetto ot the southeastem 
Un'fted States is much used in both garden and street plantings. Here th"ee ' 
specimens ot different heights aTe very effective I)' used in a comme1'cial 
landscape ot a restaurant's gaTden designed by Frednic Stresau. (FOTt Lau-

deTdale) Florida.) 

III 
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DENT SMITH 

Sabal palmetto 

A natuml grove of the Cabbage Palmetto or the common palmetto makes 
a tropical accent on the border of a golf COUTSe. (Daytona Beach, Florida.) 



JANUARY 1961 , VOLUME 40, NUMBER 1 

UN IVERSITY OF FLORIDA, ACRICULT URAL EXPERIM ENT STATION 

Sabal umbraculifera 

The Hispaniolan Palmetto is the most massive of the palmettos. Thriving 
on fairly light soil it makes an attmctive specimen plant when a large crown 

and heavy columnar tnmk m-e des ired. (Southern Florida.) 
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NIXON s~nLEY 

Syagrus coronata 

Th e Licuri [or ouricuri] Palm is an imp.oTtant economic species of th e dTY 
lands of eastern Bmzil whe1'e its fru its, resembling sma ll coconuts, are the 
SOUTce of an important palm-kernel oil. Smalle1' specimens of the genus, 
such as Syagrus weddelliana, aTe important on1amellta l palms. (Fai1'child 

TTOpica l Gm'den, Miami, Flm-ida.) 
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H. F. LOOMIS 

T hrinax morrisii 

This is one of about a dozen species of handsome small fan palms of sou th­
ern Florida and th e West Indies. iVlost would be ap/Jea ling sub jects f01-

the smaller garden. Nlorris' Peabeny Palm is native to Anguilla and 
Anegada Islands. (U. S. Plant IntTOduc tiol1 Station, j\!Iiami. Florida.) 
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ROBERT W. READ 

Thrinax parviflora 

The Key Thatch Palm is an ornamental West Indian palm whose natural 
range extends into subtropical Florida. Several specimens are shown here 

in the FlO?"ida Keys left standing after native vegetation was removed. 
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W. H. HOOC E 

Trachycarpus fortunei 

The Chinese Windmill Palm of eastern Asia is probably the hardies t species 
in the whole family of palms. As such it can be grown on our coasts as fa r 
north as Virginia and Vancouver. The tree illustrated, oveTlooking the 
roadstead at Hampton Roads, Virginia, has withstood winter tempera tures 

of five degrees Fahrenheit. 
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NIXON Sl\nl r, 

Trithrinax brasiliensis 

SeveraL species of this genus of fan palms Fom south enI South America are 
fah"ly hm-dy and aTe gTOwn both in subtTOpical Flol-ida and southern Cali­
fornia _ Of special intel-est al-e compact habit, spiny leaf sheaths, and attmc-

tive inflorescence_ (U_ S_ Plant lntl"oduction Station, Miami, Florida.) 
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N IXON SM ILEY 

Veitchia winin 

Several species of this genus of Pacific island palms al"e j"eceiving increasing 
attention among FlOTida gaTdeners on account of their slende?' trunks, fin e 
cmwns, attmctive cmwnshafts, and colorful clusters of red ben'ies. Most 
populaj' is Veitchia men-ill ii, shown elsewhere in this handbook. Veitchia 
winin, though less well known} illustrates the fine omamental points of this 

genus. (Fairchild Tj-opical Garden, Miami, FIOTida. ) 
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PETI:.R BISSET 

Washingtvnia fili/era 

This native AmeTican species inhabits deseTt oases of southeTn California·. 
The specimens of the Washington Palm shown aTe in Palm SpTings Canyon, 

CalifoTl1ia. 
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UNIVERSITY OF FLORIOA, A.GRICULTUR .. \L EXPE RI MENT STAT ION 

Washingtonia robusta 

The Mexican Washington Palm is a slenderer species than the preceding 
and with smalle1' and ~'eeneT leaves . It is also a mOTe rapid grower though 
" ·appm"ently not as hardy as the Califomia tree. 
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W. H . IIODGI:: 

Washingtonia robusta 

W hen undisturb ed, the old leaves of the Washington po lms persist fOT many 
years hanging down to fm'm "ski?"ts" aT " petticoats." An old at/mc/,jve 
planting in th e Los Angeles State and County A1'boTetum, Arcadia, Calif. 
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GENTES HERBAR Ul\J 

Zombia antillarum 

A still little-known but interesting Haitian cluster palm of omamental value 
because of its interesting tTunks and showy white fruits. (The specimen 
he,·e shown in its native habitat is damaged in several places by insects and 

does not p,·esent its admirable characters.) 
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Delicate sprays of Cope,-­
nicia glabrescens form 
the main line. Heavy 
heads of beige so?·ghum 
cane lead the eye to the 
figu,-e. Gream colored 
millet s/Jii1es and fuzzy 
pods of lipstick bush give 
variety. Dull bTass cym­
bal on a butternut wood 
bowl. 

Arrangement by 
Mora Lincoln 

HENRY J. RAHMLOW 

Palm Materials 

in Decorative 

Supple fronds of Cha maedorea 
elatior make a frame for three 
unopened spathes of Phoenix 
?·eclinata in a vibrant o-range 
color, and one open, one spill­
ing sh·ands of creamy buds. A 
bit of d1·ied palm !mnd echoes 
the outer CUTVe (lower left) and 
those of the bright green imma­
tw·e Chamaedm-ea inflorescence. 
Egyptian bronze vase. 

Arrangement by 
Stella Simmons 



Three cream colored in­
florescence of _ Phoenix 
?'eelinata bursting from 
their orange colored 
spathes, with an un­
opened spathe curving 
above them, An inflo, 
?'escence of the elimbing 
Chamaed01'ea elat ior (cen­
ter foreground) - green 
rachillae and tiny b'right 
yellow flowers, Dark shiny 
;Veen Rhapis leaves (bot­
lom); yellow'green of a 
half opened fan palm 
leaf (tot)), 

A?Tangement b)1 
Stella Simmons 

Arrangements 

HENRY J. RAHMT.OW 

Main lines created from 
strips of palm spathe, 
cured at home, Fine cius­
te?' of Raphia ruffia, with 
finger-like pieces of d?'ied 
flowe?' stems attached, 
forms the cente?' of inte?', 
est, ChTysalidoca1'PuS lu­
tescens is the wide curved 
piece at upper left; deli­
cate sprays are dried date 
palm fru its, Brown vase, 
walnut blocks, 

Anangement by 
Mora Lincoln 
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BAHAMAS NEWS SERVICE 

TTees, shntbs, and palms have been planted togetheT, resulting in a gm-den that ap­
peaTS to be cut out of a t1'Opicai jungle. (ETickson Estate, Nassau, Bahamas.) 

Views of palms in the landscape 
The aTea in the main sections of this illustmtion was clea?"ed, leaving the FloTida 
native Saw Palmetto, SeTenoa Tepens, to act as an elabomte, no maintenance bO?"deL 

N IXON SM IL EY 
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NIXON S:MILEY 

A section of th e palm co ll ection at the FaiTchild Tmpical GaTden, Miami, FloTida. 

Views of palms in the landscape 

An example of the use of ma ture palms in landscaping th e horne gTounds. 
(GaTden in Naples, FloTida, designed by Thomas Cluach.) 

N IXO N SM ILEY 



CULTURE OF THE PALMS 

Preparation and Germination of Palm Seeds 

H. F. LOOMIS 

Among the several thousands of palm species 
only the Coconut, Date and African Oil Palm 
have great commercial importance. Several other 
species are of minor value, while the majority of 
palms are planted as ornamentals or for their 
botanical interest. Little has been written on 
the preparation and germination of palm seeds 
in general; most references relate to those few 
species cultivated for their commercial product~. 
\N'hile much can be learned from these papers It 
is the vast group of non-commercial palms that 
holds most of our interest. 

Naturally, the ideal palm seeds for planting 
are those from fully ripe fruits, planted within 
several days of harvesting under conditions that 
will induce rapid germination. These conditiow 
are not always attainable, however, for the seeds 
of many species have to be shipped great dis­
tances, and the care they receive before arrival at 
their destination has much to do with the results 
obtained after planting. 

The three factors most injurious to palm seeds 
up to the time they are planted are (1) extreme 
drying out, causing the embryos to shrivel and 
reducing viability in proportion; (2) the for­
mation of surface molds, many of 'which seem 
able to penetrate readily to the embryos and af­
fect their viability; and (3) excessive age. Under 
the best conditions most palm seeds are short­
lived, several months at most, and seeds obtained 
from individuals or institutions who make a 
practice of drawing them from stored bulk col-

lections should be under suspicion. Cut­

Harold F. Loomis is a direc­
tor of The Palm Society and a 
member of its editOTial board 
and has long served as a direc­
tor of the Fairchild Tropical 
Garden. Prior to retiTement, lvh. 
Loomis was, for a number of 
years, in charge of the United 
States D epartment of Agricul­
ture's Plant IntTOduction Station 
at Miami [Coconut Grove], FlOT­
ida, where is to be fo~md one of 
this country's outstanding collec­
tions of palms. 

ting through the seed coat and examin­
ing the embryos to see if they are greatly 
shrunken or discolored from the white 
to creamy-white seen in viable seeds may 
make it possible to avoid the planting 
and long care of worthless samples. 

The first step in preparing fresh palm 
seeds for planting or shipping should be 
the removal of the moist flesh that covers 
most of them. They should then be 
thoroughly washed and allowed a day or 
two of air drying, after which they are 
ready for planting or mailing. For the 
latter, airmailing is desirable if any great 
distance is involved. For this the seeds 

[ 128] 

should be placed in tightly closed plas­
tic bags mixed with half to an equal 
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mass of pea t moss or sphagnum moss 
moistened enough that the seeds canno t 
dry out furth er but n ot sufficien tly we t 
to induce the start of germination . To 
forestall the development of mold in the 
bags it may be desirable to dust the 
seeds lightly with a small amount of on e 
of the powdered fungicides, such as Fer­
mate, Spergon, Zerla te, or similar com­
pounds. Seeds packed in this way sh ould 
then be wrapped wi th enough insula tion 
to keep out freezing temperatures on 
any flights expected to reach high alti­
tudes. Planting or starting pre-planting 
trea tment of shipped seeds cannot be 
done too soon after they are received. 

The wide variety of conditions under 
which palm seeds germinate in na tu re is 
evidence that no single artificial method 
can b e devised or recommended for 
sprouting the seeds of all the palms. Ex­
cept where germina tion peculiar i ties are 
known for certain species and special 
treatment can be given, methods that 
h ave proved sa tisfac tory for the major­
ity of species usu ally are followed. There 
has been one basic method of germina­
tion, namely, to plant the seeds in soil 
or other medium and keep them moist 
until they sp rout. Many refinements of 
this fundamental procedure, h owever, 
have been added and followed with some 
consistency by palm growers. 

At the United States Plant Introduc­
tion Station, near Miami, Florida, 
newly r eceived palm seeds are clean ed, 
if this has n ot already been done, and 
planted within twenty-four hours of ar­
rival. Seed pans or large flats are lightly 
filled with a h ea t-sterilized mixture of 
one part rubbed peat moss and three 
parts screened woods sand. This is 
tamped down smoothly and the seeds 
scattered evenly over the surface, firmed 
into the mixture and covered with an 
additional amount to a depth of a quar­
ter to a h alf inch . The pans are labelled 
and a record of planting entered in a 
germination book. Planted containers are 
placed in a small greenhouse where the 
winter tempera ture is not allowed to 
fall below forty degrees Fahrenheit, but 
no heat is provided to keep it above this 
level. Summer temperatures on sunny 
days may go ten to twelve degrees above 
the outdoor maximum. Seed containers 
are watched closely and never allowed 
to dry ou t, nor are they allowed to be­
come soggy through overwatering. Ger-

mination is recorded as occurring on the 
first day a leaf-sh oot appears above the 
soil surface. Exact germination data h ave 
been kep t for all palm introductions for 
the twelve year p eriod ending in 1958, 
and are summarized below showing the 
species planted and the number of days 
un til germ ina tion was recorded. 

Species Germination (days) 

Acanlhophoenix TUb,.a ................ _ ........................ 71 
A reca catechu ............. _ .... _ ...................... _______ ._ .. 79 
As t"ocary11,m mexican u m·1 .. _ .............. _ .... ____ .. _ .. 38 
Bentinckia nicoba,.ica ._ ............ _._ .......... __ ... __ ..... 75 
Butia capi tata .... __ . __ .. _ .. ___ . __ .. __ ._._._ .. __ .. _._ .... _._ .. ____ ._ 142 
Chamaedo,.ea emmjJens ............ _ ... _ ... _ .............. _ .. 222 
C h r)Isal i docm'pus lu I esce I1 S .. __ ..... __ .... __ ... ________ .... 31 
Coccoth,.inax crinita ...... -----.... _ ... ____ ..... __ ...... _ ...... 37 
C. fragrans (2)" _ .. _._ ... _ ...... _ ...... __ .. _ .. ___ .. ____ .. _45-237 
C. mi raguama ___ .. __ .. ____ .. __ .. _ .... ___ ... _._ .. ____ ...... __ ..... 1 04 
C. pseudorigida .. _ ........ _ ...... __ .... ____ .. ___ .... __ ..... _ ..... 48 
Cocos nucifem ___ .. ______ .. ____________ .. __ .... _ .... _. __ .. __ ._ .. 119 
Colpothrinax wrightii __ .... __ .... _________ .. __ .... ___ .. _ .... 55 
Copernicia bU1'1'etiana _ .. ___ .. __ ..... __ ....... _. __ . ____ .. _ .. 37 
C. cowellii .. _____ .... ___ .... _________ .. _____ .. _ .... _ ... ______ .37 
C. gigas _._. _____ .... ______ .. _ .... __ ... __ .. ___ .. __ ... _______ .. .73 
C. hospita __ .. ___________ .. ____ .. __ .. ______ .. ______ .. ______ ........ _ 37 
C. ton-eana ___ ...... _ .... _________ ..... ___ ._ .... _. ___ ... ____ .. _22 
C. vespertilionum _____ .. _._._ .. _ .... ___ .. _ .. _ .. _ ...... _ .. _ .... 14 
Corypha umbraculifera (2) .. ___ .... __ .... ___ ._ .. ____ .52-108 
Dictyosperma album2 _____ ........ _ .. _______ ._._ .. _ .. ____ .. 84 
D. aureum .... __ .. ____ .. __ ...... _ .. _ .. _ ........ _ .. __ .. _ .. ___ . __ ... _. 75 
Drymophloeus beguinii ._ ...... ____ .. ___ .. _ .. ____ .. __ . __ .... 26 
E laeis guineensis (2) ___ .. __ .... _._ ........ _ .. _ ... _. ____ 64-147 
Erythea pimo3 _._ .... ___ .. _ ... _ .. _ .. _ .... __ .. ____ .... _ ....... _. ____ .193 
Euterpe longibracteata .... _._ ...... _ .. _ .... ________ ... _._ ..... 24 
Gaussia attenuata _ .. __ ... _. __ ._ ........ _ .. __ .... _ .. _ .. ____ .. __ .. .43 
Geonoma longipetio lata __ . __________ .. __ ...... __ .. _______ ... 74 

f!:!e:o:~~ l::.~.!~a __ :==::::::=::=::::::::=::::::::::::==::::1~~ 
Licuala amplifrons .. __ ......... _ ..... ____ .... _ .... _ .. _ .... ____ 70 
L . grandis _____ .. _________ .......... ___________ ._ .. ____________ 122 
L ivistona cochinchinensis5 _____ ._ .. _____________ .... ____ .. _. 31 
Mauritia flexuosa . ______ ... _ .. _ ...... __ ..... _ .......... _ .. ___ ..... 56 
Maximiliana elegans _____ .... ____ ... ________ . _______ .... __ ... 147 

1:Jf£:;~:[=~'~m :::=~=--_:::=_= !1 
P. roebelenii .......... ___ ._ ...... ____ .. ____ .... __ .. __ ... _ .... _ ....... 39 
P"itchardia lowreyana _._ .. _ .... _._._ .......... __ ._. ___ ...... _..45 
Pseudophoenix vinifera __ .. _ ..... ____ .. _ .... __ .. _ .... _ ..... _ ... 23 
Ptychomphis augusta (2) ____ .. ______ ...... _ .... _ .. ____ .29-68 
R aphia pedun culata . _____ .... _____ ._ .............. ____ ._ .. __ ... 81 
R hopalosty lis sapida __ .... _ ...... _. __ ...... ________ ._._. ___ ... 73 

~~g;::i::~ :-~:~~~~:=-=!;ifl 
Vei tchia joannis __ ... _ .... _ .. ________ ._ ........ _______ .. _. ___ ._ .... __ 82 
Wallichia caryotoides ...... ___ ........ _ .. _ ...... ________ ....... 89 
Zombia antillarum ___ .. _____ .... _____ ._ ............ _ .... ___ ..... _48 

"Synonyms under which seed was received : 
IHexopetion mexicanum. 2Dictyosperma furfur­
aceum. 3A coelorraphe pimo. 4Ju baea spectabi/is. 
5Livistona hoogend01-pii. 6A ttalea cohune. 

··Figu res in p arentheses indicate two sepa­
ra te plantings. 
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A different meth0d of palm seed ger­
mination is that of Edwin Johnston, 
Vero Beach Tropical Garden, Vero 
Beach, Florida, who began importing 
commercial quantities of many palm 
seeds from all over the world some years 
ago. He has consented to the inclusion 
of a resume of his method here but did 
not have his notes available for exact 
germination data. 

Mr. Johnston's principal departure 
from accepted procedures has been to 
plant the seed in flats of coarse moist 
sand placed one above the other in a 
small unlighted and unventilated build­
ing with an iron roof where daily tem­
peratures were estimated as going to at 
least a hundred and twenty degrees in 
the summer. Exceptionally good and 
rapid germination of most viable seeds 
was obtained here. With certain hard 
seeds he found that filing or scarifying 
had little effect but that placing the seeds 
in a controlled temperature water bath, 
maintained at a hundred and fifty to a 
hundred and sixty degrees, for two or 
three weeks hastened germination when 
the seeds were removed and planted in 
the germination house. He has sprouted 
up to ninety-five per cent of such notori­
ously difficult seeds as A CTocomia and 
Ast1-oGa1'yum species. 

Since germination of the seeds .J ohn­
ston planted occurred in the dark the 
seedlings had to be removed from the 
trays as soon as they came above the 
sand surface and planted in the light to 
allow their normal development. 

Mr. Johnston has experimented with 
controlled heat cables either below the 
seeds or above the sand in which they 
were planted. He considers that the best 
results were obtained with the cables 
above the sand but these results were not 
as.goo.d as with seeds planted in his ger­
mmatlOn house. Comparing a divided 
shipment of Doum Palm seeds (Hyph­
aene th ebaica) planted under heat ca­
bles and in the iron-roofed germination 
hous~, sprouting was obtained in ap­
proxImately two weeks in the house but 
required two to three months In the 
cable-heated bed. 

Possibly a considerable part of the 
suc~ess of the Johnston method may be 
attnbuted to the great daily temperature 
fluctuation the seeds are exposed to dur­
ing the hours of sunlight and darkness. 
So far as is known no one has attempted 
to germinate palm seeds by a similar 

method or one with a continuously 
maintained temperature. 

Nat J. De Leon, of Miami, Florida, 
has been germinating palm seeds on a 
considerable scale for several years and 
in The Palm Society Bulletin No.5, 
May 1956, reported results of using a 
con trolled temperature cable set at 
eighty-three degTees beneath four kinds 
of palm seeds. In slightly less than two 
and a half months excellent germination 
was obtained with two species, good 
germination with one and none from 
ten seeds of COTOZO oleifera, generally 
considered difficult to sprout. With sam­
ples of the same seeds planted at the 
same time at the Fairchild Tropical Gar­
den without bottom heat, no germina­
tion was evident on the surface of the 
pots in the same period of time and 
examination of the seeds showed only 
one species that had broken the seed 
surface. 

Mr. De Leon has continued his germi­
nation studies but starts by soaking all 
seeds in water for several days before 
planting them in pots containing a mix· 
ture of equal parts of peat moss, sand, 
and vermiculite with the pots plunged 
in a bed of peat moss above the heating 
cable. Germination data obtained with 
this method are shown below. 

Species Germination (days) 
Areca concinna _______________________ ,43 
A. laLiloba _______________________________ 27 
Arenga caudata _________ _ __ 65 
Astrocm-y um standleyanum ________ 148 
Bactris ottostapfeana _____________ 57 
B enLinckia co ndapanna ___________ 30 
Bismarckia nobilis _____________________ .39 
Cm-yota cumingii ______________________ 317 
ChamaedoTea glaucifolia ___________ ____ 89 
C_ schiedeana ____________________________________ 44 
C. sp. (C. cm-allina) ___________________________ 95 
Chrysalidocm'jJus lucubensis ____ ___________ .150 
C _ madagascariensis _______________________________ 145 
Clinostigma ponapense ____________ ________ 48 
Copernicia glabrescens ________________________ 18 
Diplothemium maritimUin ______________ 73 
Eryth ea brandegeei ____________________________ 44 
Geonoma longipetiolata _____________________ 119 
Latan i a venc haDe ltii __________________________ .32 
Liettala spinosa ______________________ 31 
Lo xococCtLS ntpicola _________________________ 49 
Maw-itia fl exu.osa ____________________________ 126 
011 cos pe1-m a t asc iculat u m ______________________ 46 
O. tigi llm'ia __________________________________________ 44 
PseudotJhoenix vinite1'a ____________________________ 33 
PL),chospe?'ma angustitoliu.m ______ ______________ 43 
P. hosin oi _____________________________________________ 39 
P. ledermannianum ____ __________________________ 60 
Raphia gracilis ____________________ ________________ 115 
Sabal glaucescens _____________________________ _____ 59 
Salacca edulis _________________________________________ 24 
S_ rumphii ___________________________________________ ___________ 2-1 
Socratea durissima ________________________________________ 55 
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Viability of Palm Seeds 

NAT J. DE L EON 

Nat J. De Leon is associated 
with Parrot Jungle, Miami, 
Florida. A director and former 
treasurer of The Palm Society, 
he has been much interested in 
the introduction of new palm 
material into this countTy. MT. 
De Leon is laTgely responsible 
for a seed distrib~ltion program 
developed for members of The 
Palm Society. 

i\ palm seed has a Lhin seed coat within which 
lies an embryo, the young plant body, and the 
endosperm or albumen upon which the embryo 
leeds until iL can absorb nutrients through its 
own developing root system. It is unlike many 
dicotyledonous seeds which go into a state of 
dormancy until condi tions are favorable for 
germination. Instead, the embryo of the palm 
seed, which is always next to the thin surround­
ing seed coat, begins to shrink and dry up when 
conditions are unfavorable. It is the length of 
time required to complete this shrinking process 
with which we are concerned-the longest period 
that can safely elapse between maturation and 
planting of the seed. 

Exact time periods are difficult to give because 
of many variable factors. Several general rules, 
however, can be applied to palm seeds. Those 
coming from palms of subtropical areas, from 
areas having distinct hot and cool seasons or wet 
and dry seasons, and seeds with thick endocarp 
remain viable for some time. Two to three 
months is usual for this group which includes 
AC1'Ocomia, ATchontophoenix, Arecastrum, Ari­
kW")'Toba, Attalea, BOU/SStlS, BU/hea, Chamae­
TOPS, Coccotlwinax, Colpothrinax, Copemicia, 
Dictyosperma, Elaeis, Erythea, H oweia, H ypha­
ene, Jubaea, Nlascarena, NannoTrhops, Opsian­
dm, Orbignya, Paw-otis, Phoenix, Pseudophoe­
nix, Rhapis, Sabal, Scheelea, SeTenoa, Syagrus, 
Thrinax, TmchycaTpus, and Trithrinax. As 
seeds become older there will be a proportionate 
decrease in germination. 

Palms from those parts of the tropics 
where changes in temperature and rain­
fall are slight and palms from low 
swampy areas bear seeds that are very 
short-lived, remaining viable from two 
to three weeks. Here the decrease in 
germination falls off sharply toward the 
maximum length of time. Genera known 
in this class include Actinorhytis, Areca, 
Balaka, B entinchia, Bismarckia, Calyp­
trowlyx, CalyptTOnoma, C hambeyronia, 
C linostigma, CYTtostachys, Didymosper­
ma, Drymophloeus, Eugeissona, Euterpe, 
Gronophyllum, Iguanura, Iriartea, Jes­
senia, Linospadix (Bacularia) , Loxo­
coccus, MauTitia, NletTOxylon, Nenga, 
N01"manbya, Nypa, OenocQ1-pUS, Onco­
sperma, OTania, Pinallga, Podococcus, 
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PtychoTaphis, Raphia, Rhopaloblaste, 
RoscheTia, Salacca, Socratea, Steven­
sonia, Vei tchia, VeTSchaffeltia and Wet­
tinia. Seeds of these genera give us the 
most germination trouble. 

There is, however, an intermediate 
class of palms from tropical areas. These 
palms . bear seeds which remain viable 
for about four to six weeks. Genera of 
intermediate nature are Aiphanes, Aren­
ga, Astrocaryum, Bactris, Caryota, 
Chamaedorea, Chrysalidocarpus, Cory­
pha, Cryosophila, Diplothemium, Geo­
noma, H eterospathe, Latania, Licuala, 
Livistona, Phytelephas, Pritchardia, Pty­
chosperma, Reinhardtia, Rhopalostylis, 
Ro),stonea, and Synechanthus. 

Most of the species within a genus 
react in a like manner. In genera where 
there are a great many species, however, 
we may expect exceptions to the rules. 
Thus we find that Pinanga kuhlii seeds 
remain viable longer than those of most 
species in this genus. We also find that 
seed of Chamaedorea erumpens remains 
viable longer than its intermediate range 
would suggest. 

It is interesting to note, in going over 
lists of palms that have long been culti­
vated in south Florida, that nearly all 
of the species that are well established 
belong to genera in the long and inter­
mediate classes of viability. The rea­
sons are rather apparent, for during the 
days of active seed introduction air 
transportation was in its infancy and 
costs were prohibitive. This same situa­
tion reveals itself in other tropical botan­
ical gardens. When great distances had 
to be crossed, only those seeds capable 
of remaining viable for some time germi­
nated. Nowadays, with good air trans­
portation reaching most areas of the 
world, we have been able to obtain good 
seeds of many palms in the short-lived 
group. 

The above information applies to seeds 
handled in the customary manner; that 
is cleaned, placed in a container, and 
shipped. It does not apply where efforts 
~re made to prolong vi~bility by protect­
mg seeds from the drymg effects of air. 
The material most frequently used for 
protection is .dry peat moss. The prac­
tIce at the Smgapore Botanic Gardens 
for a long time has been to pack palm 
seeds in dry peat moss enclosed in small 
tins and send by sea mail. Sometimes 
the seeds germinate enroute and the 

young sprouts die due to lack of mois­
ture, but seeds of even some of the short­
est-lived palms such as Pinanga may be 
received in good condition after eight to 
ten weeks in transit. Germination is usu­
ally thirty to fifty percent. The late 
David Fairchild, when on his expedition 
to the East Indies, sent seeds packed in 
peat moss by air. Though air transporta­
tion was less highly developed than iJ 
is today, seeds of many of his rare palms 
germinated. 

When good air transportation is avail­
able seeds may be picked fresh and sent 
direct by airmail without packing ma­
terial. Unless unduly delayed, such seeds 
should germinate. When delays in ship­
ping are expected or when air facilities 
are not well established, seeds should still 
be packed in dry peat moss soon after 
collection despite the added effort and 
expense. 

Seeds should be sown as soon after 
collection as possible to obtain the fastest 
possible germination. The older the 
seeds, the longer they will take to ger­
minate, providing they are still viable. 
In old seeds the shrinking of the embryo 
has already begun. It therefore takes 
extra time for the embryo to absorb 
water and regain its original propor­
tions. The Fairchild Tropical Garden 
received a shipment of Arenga pinnata 
seeds collected in Cuba. The seeds were 
quite fresh and germinated within two 
months. At the same time, the writer 
received seeds of this palm from North 
Borneo. There was an interval of five 
weeks between the date of collection and 
the date of receipt. Before sowing, some 
of the embryos were examined. They 
had already begun to shrink. The actual 
time of germination with the addition 
of bottom heat was six months. At one 
month intervals, some of the embryos 
were again checked. By the fourth 
month, they appeared to be well pro­
portioned and filled the cavity again. 

Although viable, seeds of most palms 
will not germinate during the winter 
months in subtropical areas unless they 
are placed in a glasshouse or other means 
of applying warmth are used. They will, 
however, remain viable until spring if 
the germinating medium is kept slightly 
moist. Too much moisture will cause 
seeds to rot. 
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Propagation of Palms 

STANLEY C. KIEl\I 

Stanley C. Kiem, a hOTticul­
ttlTist, is supeTintendent of the 
Fa iT chi I d TTOpical GaTden, 
Miami, FloTida, wheTe he is con­
cemed daily with the mainte­
nance and welfaTe of one of the 
N ew WoTld's fin est collections 
of palms. 

Plants in general can be propagated by a num­
ber of differen t methods such as cu ttings, layer­
ing, budding, grafting, root suckers, etc., as well 
a~ ?~ seeds. Some palms can be multiplied by 
dIvIsIOns and su ckers, but seeds are the only 
means of propagating most, as the majority of 
palms usually remain single-stemmed plants wi th 
one terminal bud. Also, like most other mono· 
co tyledons, they cannot be grafted or budded or 
r-he stems rooted as cuttings. Without true bark 
and a cambium layer which will heal over with a 
callous to form new tissue, it is impossible to 
cut off a trunk of a palm and expect it to re­
establish itself as a new plant. Palms usually 
have only a single terminal bud at the tip of the 
stem with no axill ary buds. If the bud is injured 
or becomes diseased in any way, the plant will 
die unless, of course, it is a type that might 
develop suckers from the base. 

Propagation by seeds is more convenient than 
a ny other means, but sometimes seeds are un­
obtainable for a specific palm. In the case of a 
su ckering palm, such as Phoenix dactylifera, 
vegetative propagation is the only way to ensure 
the maintenance of a particular clone or va riety 
of date, since seedlings would be very likely to 
produce plants slightly different from the parent. 

Some genera of palms normally h ave a clump­
ing type of growth; that is, over a period of time 
they develop several stems which are joined at 
the base in the ground. A partial list of palm 

genera that sometimes develop clumps or 
suckers are: A Tenga, Astrocarytlm , Bac­
tTis, Calamus, Caryota, C hTysa lidocar­
pus, ChamaeTops, ChamaedoTea, Des­
moncus, Geonoma, Licuala, Oncosp eT­
ma, PauTOtis, Rhapis, Phoenix, and 
the Actinophloeus group of Ptycho­
speTma. Sometimes clumps are compact 
as in the Actinophloeus group of Ptycho­
speTma and with most of the ChTysali­
docarpus species, where the bases of the 
stems are crowded tightly together. An­
other group of cluster-forming palms 
su ch as Rhapis, Bactris, and some spe­
cies of Chamaedorea, develop a "run­
ner" that may grow out as much as sev­
eral feet from the parent plant before 
the upright stems are formed. 
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Theoretically, any palm that will de­
velop suckers or off-shoots with roots 
can be divided and a new plant created. 
Actually, however, it is practical to 
make divisions of palms in only a very 
few instances. Seeds are usually compar­
a tively easy to obtain and to ship from 
one place to another, while propagations 
from suckers or offsets are time-consum­
ing and difficult to make and are often 
bulky and unwieldy to transport. Newly 
separated divisions also tend to be very 
delicate immediately after they are de­
tached and before they are established 
with a permanent root system in a new 
location. 

Sometimes viable seeds of a particu­
larly rare or desirable suckering palm, 
such as Rhapis, are very difficult or im­
possible to obtain. In such a case, the 
extra work and time needed to take off 
a sucker or to divide the plant is justi­
fiable, bu t only after careful considera­
tion. Cutting off a major section of a 
palm is a severe shock to both parts, 
and unless the person doing the work is 
careful, either part of the plan t, or both 
.parts could easily be lost. 

The technique of dividing a palm con­
sists mainly of the following: 1. After 
making certain that the risk to the par­
ent plant is justified, carefully dig down 
about the off-shoot or stem to be taken 
off and check to see if it has already de­
veloped roots of its own. 2. If it has no 
roots of its own, the general practice is 
to cut partially through the stem that 
joins the division to the parent plant 
and then to replace any soil removed. 
This serves to cut off part of the food 
supply of the offset and thus encourages 
it to begin new roots of its own. A plen­
tiful supply of fertilizer and water dur­
ing this time will help to form n ew roots 
quickly. 3. When the portion to be 
removed. has its own roots, a sharp spade 
or prunmg shears can be used to sever 
any remaining connection and the di­
vision c~n then be carefully dug out. 
MeanwhIle, be careful to keep with it 
the largest possible ball of undisturbed 
earth and roots. 4. After the division is 
potted or placed in its new location, it is 
best to rernove from one-half to three­
quarters of the leaf al'ea, depending 
upon the amount of roots which were 
transferred with it. The new plant 
should be tied to a stake and watered 
regularly to prevent drying out. A tem-

porary shade and applications of liquid 
fertilizer will also help in the successful 
establishment of the new plant. A fungi­
cide, such as one of the copper com­
pounds, can be used to treat the exposed 
stem surface which has been cut as a 
means of discouraging fungus infections, 
particularly of the parent plant. 

'!\Then large numbers of roots are 
taken off with the divisio~, as in dividing 
Chamaedorea or Rhapts clumps, the 
whole operation can be greatly simplified 
and done at one time with only normal 
precautions being taken. Also, as in most 
other transplanting, divisions can be es­
tablished easiest during the warm spring 
and summer months when the plants 
are in vigorous growth. 

Unusual as it may seem, it is possible 
to marcott, or "moss off" the top of a 
very few palms, namely some of the 
species of C hamaedorea. Quoting from 
O . F. Cook's article entitled "Household 
Palms and Related Genera" in The Na­
tional Hort icultuml Magazine 22:89, 
1943: 

"An experiment of marcotting was 
tried by Albert W. Close and proved 
entirely successful. The process of mar­
cotting is simple, merely wrapping a ball 
of sphagnum moss and burlap around 
the trunk, tying it on and keeping it 
moist. In a few months after roots have 
begun to grow, the lower trunk can be 
cut away and the palm set in new soil." 

Although Dr. Cook mentions marcot­
ting as being done only with Chamae­
dorea elegans, the writer is sure it can 
also be duplicated with any Chamae­
d01'ea that would normally develop ad­
ventitious roots on the stem, such as 
C hnmaedo1oea tepijilote. 

Seeds can be sown in flats or seed pans 
in a soil mix approximately two to three 
inches deep. After the seeds germinate, 
it is best to grow them in fifty to seventy 
per cen t shade. Warm moist conditions 
will encourage fast growth, especially if 
liquid fertilizer is applied periodically. 
Exposure to full sunlight or dry winds 
will set back young seedlings consider­
ably. It is best to protect the young 
seedlings, both in the seed pan and in 
individual pots, from too much exposure 
or from heavy rains that might wash the 
soil from the pots. If slat protection is 
unavailable a spreading tree can some­
times be used as a substitute. Although 
sprouting palm seeds need to be kept 
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moist, care must be taken not to keep the 
soil soggy as there is then danger of los­
ing the seedlings from rot and damp-off 
fungus. 

It is usually best to take palm seed­
lings from the seed pan about the time 
the first leaf is fully developed or as the 
-second leaf begins to emerge. This is 
the time the root system is just beginning 
to develop and few if any rootlets will 
be lost in transplanting. Also, the young 
seedling is still receiving nourishment 
from the endosperm of the seed which 
helps to tide it over until is establishes 
itself in an individual pot. If potting is 
delayed too long beyond this stage, the 
seedlings often suffer shock and have a 
tendency to die back. 

W'hen many seeds are sowed thickly 
in a seed pan or flat it is even more im­
portant not to delay in potting seedlings, 
because the root systems will grow to­
gether in a tight mass, making it almost 
impossible to separate them without loss 
of the small rootlets. 

Most seeds will germinate fairly uni­
formly; but some seeds, especially those 
that are a bit old, will sprout a few at 
a time with some coming up months 
after the first ones. Then it is best to pot 
the seedlings as they sprout instead of 
waiting until they have all germinated. 

When seedlings are taken ou t of the 
seed pan they should be potted into as 
small a pot as will accommodate the 
roots with sufficient allowance for sev­
eral months growth. Seedlings should 
not be jammed and twisted into too 
small a pot; but neither should the very 
young seedlings be overpotted to the 
extent that the soil may remain too wet 
and become compacted before the next 
shift is made. In larger stages young 
palm plants can hardly be over-potted 
if the soil mix and growing conditions 
are ideal. Usually two and one-half-inch 
and three-inch pots will take care of the 
first potting, except for those palms that 
develop a long root system prior to the 
sprouting of the first leaves. These 
sometimes need up to eight-inch pots. 
The soil mixture used in the smaller 
sized pots should be loose and porous, 
preferably with a large percentage of 
organic matter such as leaf mold or 
peat moss. Good drainage as well as 
sufficient aeration must be provided if 
optimum root growth is to be expected. 

Small seedlings when first transplanted 
from the seed pan will grow best under 
greenhouse conditions with about sev­
enty per cent shade. When they are shift­
ed into larger pots, four-inch to six­
inch, most of them need more light and 
the shade may be reduced to fifty per 
cent. Exceptions are palms that are par­
ticularly sun-loving, such as Copemicia. 
These will grow much faster in full sun 
from six-inch pots on. As they become 
large enough to be shifted to eigh t-inch 
pots or to four- to five-gallon cans, most 
palms can be put in full sun for much 
of the day after they have become gradu­
ally accustomed to it to prevent sunburn. 
When in comparatively sunny locations, 
the foliage will not develop as dark green 
or lush as the shade grown plants; but 
plants will become hardened in prepara­
tion for planting and seem much better 
able to withstand low temperatures. 

Young palms, like most tropical and 
subtropical plants, grow much faster 
during warm weather. During the cool 
winter months new growth of roots and 
leaves almost stops, while during the 
spring and summer growth is compara­
tively rapid if the necessary nutrients 
and moisture are available: 

Young tender palm seedlings benefit 
greatly from controlled temperatures in 
a greenhouse or hot house during the 
winter, bu t if this is not available they 
generally will do quite well if protected 
from hard frosts or strong dry winds. In 
many cases, drying winds seem to cause 
much more burning of tender leaves 
than actual low temperatures so it is ad­
visable to give as much protection from 
winds as possible. 

Most palms do not seem to require a 
particular soil mixture as long as it has 
approximately the proper texture, drain­
age, and nutrients. More care is justified 
in preparing the soil for very young seed­
lings in small pots since they tend to be 
much more sensitive to extremes in tex­
ture and drainage than older established 
plants. A suitable soil mixture for young 
palms can be made up of the following: 
three parts "hammock sand" (or sanely 
muck, preferably neutral or slightly 
acid), two to three parts peat moss, one 
part fine grit, coarse sand, or Perlite (for 
drainage). Add a small amount of sheep 
manure and balanced chemical fertilizer 
to provide sufficient nutrients. 
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Although in many cases the pH is dif­
ficult to control, a· neutral or slightly 
acid soil is preferred, except in instances 
of palms known to prefer alkaline soil. 

In discussing the water requirements 
of young palms, the writer would like to 
quote from Choice Stove and Greenhouse 
Plants, 2nd Edition, by Benjamin Sam­
uel Williams, London, 1876, the follow­
ing advice from an English palm grower 
over 75 years ago: "Most stove palms 
should be provided a strong moist heat 
and be potted in equal parts of peat and 
loam, to which should be added a good 
portion of sand. Drain pots well and 
supply them liberally with water. Those 
requiring especially moist conditions 
may benefit from plunging in warm 
water, if such a convenience exists." He 
goes on further to caution against al­
lowing the soil to become completely 
dry, as this would damage the roots of 
many palms considerably. 

In some ways the key to watering lies 
in the soil mix. The soil mixture must 
be loose enough to provide good drain­
age and allow sufficient aeration so that 
roots are encouraged to grow rather than 
remain static and rot off. If the soil be­
comes solid and compact about the roots 
and is heavily and regularly watered 
meanwhile, the roots can easily become 
rotted and the plant will begin to die 
back. 

The amount of water needed will vary 
greatly according to the size of the plant 
and its root system; how fast it is grow­
ing; or, if it is dormant (as during cool 
weather), the size of the container, the 
porosity and water-holding capacity of 
the soil, and the extent that it is exposed 
to the drying effects of sunlight and 
wind. All the above should be taken 
into account rather than trying to speci­
fy that a certain size pot needs so much 
water at certain intervals. Generally, 
watering should be frequent enough and 
in large enough amounts to maintain an 
even, moist condition. 

Although many palms can exist on 
very little feeding, much better growth 
can be obtained if an adequate amount 
of nutrients is made continually avail­
able to the roots. Usually enough. or­
ganic and chemical fertilizer can be in­
cluded in the. soil mixture, and if this is 
supplemented with regular applications 
of liquid fertilizer the palms should 
have adequate nutrients. Any balanced 

soluble fertilizer can be used. Palms 
seem to respond especially to organic 
fertilizers such as sheep manure if they 
are balanced with the other elements 
obtainable in commercial chemical fer­
tilizers. A commercial fertilizer mix­
ture, six parts of nitrogen, six of phos­
phoric acid, and six of potassium, is 
quite satisfactory in most cases. Usually 
minor element sprays are not needed but 
they are sometimes useful in correcting 
nutritional deficiencies that might show 
up. 

When palm seedlings are ready to be 
shifted from the pots in which they were 
established as seedlings, they should be 
given sufficient room with each repot­
ting. The size of the root system may be 
used as a guide to repotting. Plants 
should be repotted as soon as the pot 
becomes fairly well filled with roots 
and before they become root-bound and 
stunted. It is necessary to allow the 
roots room enough to develop in the 
larger container without becoming root­
bound before the next shift is antici­
pated. With normal growth, they can 
usually be shifted from two and one­
half-inch pots to four-inch pots; then 
from four-inch to six-inch, and from six­
inch into five-gallons tin cans or large 
pots or tubs of equivalent size. If a 
palm seedling is an especially fast grow­
er, it could conceivably be moved from 
a four-inch pot into a four- or five-gallon 
can, but only if it shows rapid top 
growth with correspondingly developed 
roots. Beyond the four-inch pot size, it 
is difficult to over-pot Falms if one is 
careful t~ provide a well drained soil 
with adequate sun and ventilation. 
Nevertheless, over-potting in a compact, 
water-retaining soil and placing the 
plant in a damp shady location can 
prove disastrous. Those palms that de­
velop thick large roots usually need 
much more growing space than those 
that have many small fibrous roots. 

When shifting from one container to 
another, unnecessary shock can be avoid­
ed if one is careful to have the soil moist 
so that it does not drop off the roots and 
leave the feeding rootlets exposed to 
bruising. Also, it is important to pot the 
plant so that the soil is not above the 
root crown. Planting too deep can hold 
back young plants considerably and even 
kill those that are especially tender. It 
is well to place drainage material in the 
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bottom of the pot to allow excess water 
to drain out easily and to discourage 
roots from growing through the hole 
into the soil beneath. When a major 
part of the root goes down through the 
drainage hole and is broken off when the 
pot is taken up for shifting a severe set­
back if not the death of the plant may 
be caused. 'When roots are damaged to 
any extent during repotting, it is best 
to cut off a portion of the leaves and 
move the newly shifted plant to a more 
shaded loca tion until it h as a chance to 
recover from the shock. 

There are some palms that may be 
difficult to g1'OW as seedlings, su ch as 
Calyptrocalyx, NephTOsperma., Oenocar­
pus, Orania, Rhopaloblaste, Stevensonia. 
Although relatively little is known about 
the cultural requirements of these palms, 
the following points should be kept in 
mind: 1. These palms seem to be more 
sensitive than mo t to pH in that they 
prefer an acid soil to one that is alkaline. 
2. Keep the soil mixture evenly moist at 
all times. If the soil in which they are 
planted is allowed to dry out thoroughly, 
they often do not recover from the dam­
age to the roots. 3. If leaves become 
chlorotic, minor element sprays and neu­
tral iron and manganese soil treatments 
sometimes help if the deficiency has not 
?eveloped too .far. 4. If possible, keep 
111 a warm mOIst atmosphere, but with 
good air ventilation. 5. Most important 
of all, do everything possible to keep the 
seedlings in healthy active growth. If 
they once become stunted recovery will 
be very slow, if a t all. 

Among palms one group which in­
cludes BomsS1ts, Corypha, Hyphaen e, 
Latama, and Omma, needs more than 
general care. These genera develop a 
long extended hypocotyl or root struc­
ture before the first leaves sprout. If 
sprouting seedlings are kept in a crowd­
ed ~eed pan until the secondary roots 
beg111 to develop it is almost impossible 

to sep~ra te them for potting without 
da~ag lt1g m~st of them badly. The long 
bnttle root-hke growth tha t first devel­
?ps. c~n stand crowding if need be, but 
If It IS damaged or broken the young 
seedling will be severely stunted. In 
years past, seeds of palms such as Boms­
sus were planted singly at the top of a 
box three feet long se t on end. As the 
seed sprouted the h ypocotyl pushed 
clown several feet before the primary 
leaves were put out a t its base and the 
roo~s developed just below that point. 
This made it difficult to handle and 
plant the young palm. In recent years 
\I'e have learned to sprout the seeds in 
mall pots just large enough to hold the 

seed until it begins to germinate. Then 
the seed is shifted to a six-inch or seven­
inch pan, and the long root-like structure 
is allowed to wind about the lower sides 
of the pan until it stops and the leaves 
ancl true roots begin to develop. 'When 
leaves appear, the seedling is shifted into 
a n ei.ght-inch .po t or a large tin can for 
growmg .. Thls method h as proved suc­
cessful With a number of palms that 
germinate in this way. It is absolutely 
~ecessary, however, to keep the develop­
mg plants under close observation so 
th at they do not become stunted. 

Some sun-loving palms, such as Coc­
cothrinax and Copernicia will grow 
much faster and stronger if they are 
moved into slightly larger than usual 
containers and put in almost full sun as 
soon as possible. Under shaded condi­
tions growth is very slow. 

Chamaedorea, Geonoma, and other 
similar small, shade-loving palms h ave 
a particular dislike for growing in pots 
in a compact, heavy soil. These nor­
mally grow in moist loose leaf mold on 
the forest floor so they do much better 
in containers if the soil is loose and the 
drainage good, or if they can be planted 
ou t in a shaded protected location. 
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Fertilization Requirements 

DOUGLAS KNAPP 

Douglas Knapp, a native Flo­
ridian, is assistant agricultural 
agent tor Dade County (Miami) 
Flonda. Mr. Knapp'S work is 
primarily in ornamental horti­
culture and includes teachina 

b 
classes to home gardeneTS, land-
scape gardeners, nurserymen, 
and garden supply dealers. 

The subject of palm culture is a most difficult 
one to discuss in a brief article for several rea­
sons. Most important, the palms constitute a 
family of less than three thousand species grow­
ing in all parts of the tropical world, under many 
situations so far as soils, climate, and other 
environmental factors are concerned. The Saw 
Palmetto in Florida grows on highly infertile 
soil with poor drainage. In Mexico, species of 
Brahea grow on dry limestone hillsides in compe­
tition with cactus and other xerophytes. Such 
palms survive under conditions that are unfavor· 
able for the majority of ornamental plants. Many 
palms, however, seem to grow poorly except 
when provided with fertile soils of good physical 
structure and containing abundant quantities of 
nutrient elements. For the most part, palms seem 
to grow more rapidly under conditions favorable 
to the growth of plants generally. However, there 
appears to be wide variation in the need for both 
primary and secondary elements among palms. 

The object of this paper is to bring together 
available information on fertilization and culture 
of palms in Florida and similar areas. The in­
formation has been secured in three ways: 1. A 
search through literature relating to palm cul­
ture and to research on palm nutrition in various 
parts of the world. 2. A survey of nurserymen, 
park superintendents, and others engaged in the 
business of growing palms to determine the 
methods developed by these individuals, and to 
learn of any observations they have made on 

problems concerning palms in Florida. 
3. An attempt to learn the history of 
specific palm specimens in Florida which 
exhibit particularly good or particularly 
poor growth in order to arrive at some 
understanding of environmental factors 
affecting palms. 

There are several obvious drawbacks 
to these methods of gathering informa­
tion. Most research is limited to that 
on species grown commercially for their 
products, particularly those of the Coco­
nut, Date, and Oil Palms. Our interest 
is generally in the ornamental value of 
palms so research conclusions concerned 
with the yield of commercial products 
may not necessarily apply. Information 
from the second and third sources does 
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not represen t controlled or carefu lIy ob­
served experiments, but is based only 
on the opinions and memories of the 
persons consu lted. The information re­
ceived, however, suggests a number of 
ways to provide palms with optimum 
cultural conditions, especially in Flor­
ida, and it shows the need for research 
under our conditions to furnish a sound­
er basis for cu ltural practices. 

H. Mowry offers a very complete dis­
cussion of soi l preparation and plant­
ing, but his statements are based almost 
entirely on observation rather than on 
research. When transplanting, he rec­
ommends the digging of large holes 
where palms are to be set. "The holes 
are then filled with a mixture of com­
post, decayed leaves and grass or other 
litter, well rotted manures in fairly large 
quantities, and some muck and clay if 
the soil is quite sandy." This prepara­
tion "should be made two or three 
months prior to time of planting so that 
the whole mixture will have become well 
settled and more or less thoroughly 
decayecl." 

He further states that palms can be 
planted at any time of year but that the 
warm, rainy, sunny months are to be 
given preference. Palm roots do not 
form new root caps when severed so a 
ball of earth extending a foot from the 
base of th e trunk should be moved with 
the tree. In trus way, the small roots 
emerging from the base are preserved 
intact and their power to function is 
undisturbed. The pruning of leaves is 
recommended to reduce loss of moisture 
by transpiration, fan-leaved palms seem­
ing to require removal of a larger pro­
portion of leaves than the feather-leaved 
types. "Wi th the Cabbage Palmetto it is 
best when transplanting to remove all 
of the leaves other than the central one 
that is just unfolding ... Extreme cau­
tion must be exercised when undermin­
ing large trees to prevent them from 
falling h eavily. Frequently such falls 
so injure trees that, regardless of other 
attention, they do IJ,ot survive. The un­
derground portion with its roots shou ld 
not be exposed to the SUf,l and wind in 
moving." Regular wa tering is required 
tp insure success in transplanting and 
large trees must be well braced either 
with planks or wires for some months. 

Dent Smith wrote ()£ his experience 
with soil preparation in anSwer to our 

survey "From my own experience in 
growing palms here [Daytona Beach, 
Florida], I have long since concluded 
that ninety per cent of the battle consists 
in planting the palms properly in the 
first place, that is, in huge holes filled 
with the best organic matter obtainable, 
mixed, preferably not with sand, but 
with good soil ... In nature many palms 
grow in heavy soils but here we have no 
clay, and marl is not a good substitute 
except for lime-loving palms. Palms ... 
hardly require additional fertilization if 
painstakingly (and sometimes expen­
sively) planted to begin with. 

"An example of good and bad cultiva­
tion was observed here in the case of 
two African Oil Palms (Elaeis guineen­
sis), each of the same age and size when 
planted. One was indifferently planted 
in sandy soil, moderately enriched with 
leaf mold and some manure; the other 
was planted in a huge hole, back-filled 
with a ton of manure (cow) and mois­
ture-retaining 'black soil'-a treatment 
entirely disproportionate to its size. The 
former plant grew sk impily, but the 
latter one grew mightily, and when only 
six years old had leaves eighteen feet 
long-longer than any I have seen on a 
plan t of its age." 

The ThiTd Annu.al RepOTt of the West 
African Institute for Oil Palm Research 
contains a report that fifty tons of the 
bunch refuse per acre worked in before 
planting had a very marked beneficial 
effect on oil palms and mulching also 
produced response. Several transplant­
ing trials there showed the superiority of 
ball-oI-earth plan ting over bare-root 
planting. Dipping the bare roots in clay 
slurry before planting also gave fair 
establishment. Root pruning a month 
before lifting gave better developmen t 
in the ball-planting system and resulted 
in markedly improved development over 
the bare-rooted system. These trials also 
showed that applying fertilizer in the 
planting hole was beneficial. 

Mowry states, and most local nursery­
men and growers seem to agree, that 
organic sources of nitrogen are more 
satisfactory than inorganic fertihzers. 
Mowry says "Cottonseecl meal, gro.uhd 
steamed bone rrieah 1 Itankage, l:5'l06d, 
guano, fish scrap, and ·:manures ar~> atis­
factory. Tankage, steamed bone meal, 
and manures in comhination wU l fepd 
to keep the palms iu {·a thrifty .gr,0w[ing 



140 THE AMER1CAN HORTICULTURAL MAGAZINE 

condition. Such fertilizers may be ap­
plied during the early spring and sum­
mer months. Ten to twenty-five pounds 
of such fertilizer scattered under the 
spread of the leaves is not too much for 
large specimens. Manures should be ap­
plied as a mulch. 

"The nutritional requirements of 
palms can be met also by the use of com­
mercial fertilizers. For this purpose fer­
tilizers containing from four to eight 
per cent nitrogen, six to eight per cent 
phosphoric acid and four to eight per 
cent potash should be satisfactory. The 
amount to apply will vary with age 
and size of the plants, fertility of the 
soil and quantity of organic matter 
supplied but may range from approxi­
mately one to two ounces for very 
small recently planted palms to fifteen 
pounds for large, mature palms per 
application. In the northern half of 
Florida, two applications per year should 
be given, the first in late winter or early 
spring, the second in mid-summer. In 
the southern half of the peninsula, 
where growth may continue practically 
the year round, a third application in 
late summer or early fall may be ad­
van tageous." 

The Florida Agricultural Extension 
Service recommends an all purpose mix­
ture such as 6-6-6 or 9-6-6 for palms, but 
E ." W . McElwee, Extension Ornamental 
Horticulturist, from whose office this 
recommendation originates, frankly ad­
mits that we have no research for palm 
fertilizer requirements in Florida. The 
recommendation is based on practice 
and experience only. 

John T. Poulos of the Miami Beach 
Parks Department, contributed the fol­
lowing information concerning practices 
at Miami Beach worked out over a 
period of years for their special condi­
tions: Cocos nucifera needs no fertilizer 
except sulphate of potash on ailing trees, 
one pint per thirty-two gallons; Ptycho­
sperma macarthurii, a heavy feeder, needs 
one-half pound to two and one-half 
pounds of 6-6-6 fertilizer four times year­
ly depending on size and requires nutri­
tional spraying; Veitchia meTTillii can 
tolerate one to three pounds of 6-6-6 or 
5-10-5 per tree approximately four times 
a year; Chrysalidocarpus lutescens is fer­
tilized with two to four pounds of or­
ganic fertilizer (Milorganite or rotted 
manure) approximately six times a year 

plus nutritional spray of manganese as 
needed; Chamaedorea elegans and C. 
erumpens receive one-half to one pound 
of 6-6-6 twice yearly; Ptychosperma 
elegans needs one and one-half to four 
pounds of 6-6-6 three times a year plus 
soluble spray every three weeks, it 
needs 20-0-20 after cold winters; Cocco­
thrinax species are fertilized once yearly 
with one-fourth to one pound of 6-6-6; 
Phoenix species are given five to ten 
pounds of 6-6-6 per tree once yearly if 
needed. 

H. H. \l\Torssam of the Dade County 
Parks Department says that on coconut 
palms newly transplanted he makes 
three applications of 10-20-10 water 
soluble fertilizer applied at the roots at 
intervals of two weeks. Complete fer­
tilizer is applied three or four times 
during the first year after transplanting. 

Many growers are of the opinion that 
application of potash in the fall in­
creases resistance to cold damage, but 
are without supporting evidence. Dent 
Smith reports results of experimenting 
with potash at Daytona Beach as fol­
lows: "The much-touted benefit of 
potash to increase the cold tolerance of 
palm is a plain fake in my experience. 
Here there has been no difference be­
tween the ability to withstand cold of 
the treated and untreated palms . . . 
Moreover, I can say that too much of it 
will caus~, the palm to decline in a 
hurry ... 

Various workers, after extensive re­
search, report that potassium in com­
paratively small dressings produced 
marked response in yield in coconuts 
one year after application. In wide­
spread field tests in India, applications 
of a 1-1-2 resulted in a substantial in­
crease in yield in coconuts from the third 
year onward. H. Sankarasubramoney 
found from soil analysis taken in high­
versus low-producing areas in India that 
the high areas contained high concen­
trations of potash while the soils in 
areas of low production were low in 
potash. Most workers report that appli­
cations of phosphate gave no increase in 
yield over plots receiving no phosphate 
even after eighteen years. At one station 
in Ceylon, however, response to phos­
phate application was highly significant. 
Generally speaking, potash seems to be 
by far the most important element influ­
encing yield in coconuts. 
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H. Broeshart found in Trinidad that 
young oil palms deprived of nitrogen 
had uniformly yellow leaves. Those 
lacking potash showed marginal yellow­
ing. In Africa, however, potassium de­
ficiency causes orange or yellow spot­
ting on the fronds. Nitrogen and phos­
phate do not appear to affect yield there 
except that excess nitrogen reduced yield. 

R. D. Dickey found that curly top or 
frizzle leaf of Arecast1'um was complete­
ly corrected by applications of one-half 
to five pounds of eighty per cent man­
ganese sulphate, depending on size of the 
tree. He suggested applying by plugging, 
particularly where palms are growing in 
lawns. The application gave control 
under conditions of high pH (8.2). A 
one per cent lime manganese spray gave 
equally good results. Although curly 
top is more common on Arecastrum in 
alkaline soils, according to Dickey, it is 
frequently found on acid soils. 

Others are affected. Deficient leaves 
of Phoenix canariensis, particularly 
young ones unfolding from the bud, are 
a pale green to a greenish yellow. A 
number of Phoenix species exhibiting 
frizzled leaf appearance associated with 
chlorosis have been observed in the 
Miami area. Roystonea regia, Caryota 
urens, Livistona chinensis, and Acro­
comia totai develop a serious disorder 
similar to that found in A recastrum for 
which Dickey recommends manganese 
treatment. Manganese deficiency can 
become so serious in A1'ecastrum that 
the new leaves are unable to push out 
and the tree finally dies. Although chlo­
rosis is usually associated with frizzle 
leaf, the writer has seen lush green palms 
showing the characteristic frizzle symp­
toms. 

Species of Caryota frequently develop 
a pale coloration on the alkaline soils of 
southern Florida which has been cor­
rected in some instances by application 
of chelated iron. Stanley Kiem, Super­
intendent of the Fairchild Tropical 
Garden, has cleared up this chlorosis by 
application of neutral iron. In some 
cases iron seems to be ineffective, how­
ever, and Dent Smith has never detected 
an improvement from use of chela ted 
iron in Daytona Beach. After observing 
numerous unhealthy palms in Dade 
County over a period of time, the writer 

strongly suspects that lack of secondary 
elements other than manganese and iron 
may occasionally create a problem. 

A condition affecting the lower fronds 
of :rarious Phoenix species re ulting in 
theIr premature death is very similar to 
magnesium deficiency described by R . A. 
Bull in Elaeis guineensis. Various work­
ers have established the high magnesium 
requirement of both oil palms and coco­
nut palms. In the African Oil Palm, 
Elaeis guineensis, symptoms of magnesi­
um deficiency are yellowing and dying of 
the lower and middle leaflets and vas­
cular necrosis of the rachis. These 
symptoms disappeared wi thin nine 
months, according to R. A. Bull, when 
magnesium was applied at five to ten 
pounds per palm. It was found that 
yield increased significantly in response 
to copper and manganese applications. 

It has also been noted that boron and 
molybdenum deficiencies may also occur 
in the oil palm. H. Broeshart and oth­
ers found that the disease known as 
little leaf was induced when boron was 
lacking. Lack of sulphur may result in 
yellowing of the young leaves and intra­
veinal chlorosis. 

Although most palms grow in Florida 
with minimum attention to nutritional 
and cultural requirements, deficiency 
diseases exist in many species. The ap­
plication of nutri tional sprays contain­
ing copper, zinc, manganese, and che­
lated iron applied once or twice a year 
generally keeps palms in vigorous con­
dition. At the same time, research on 
nutritional requirements of ornamental 
palms grown in Florida is badly needed 
to complement that already done on eco­
nomic palms. The leaf injection method 
for tracing deficiencies has proved highly 
effective in African work on the oil 
palms. Its use is suggested for ornamen­
tal species as well. 

The importance of proper soil prepa­
ration before planting, however, cannot 
be overemphasized, particularly in sandy 
Florida soils. In Africa, sandy soils con­
taining less than thirty per cent clay are 
not considered suitable for oil palms 
unless large amounts of organic matter 
are added to the soil thus improving 
physical structure and compensating for 
lack of clay in the soil. The same re­
quirements probably hold for a majority 
of ornamental species in Florida. 
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Pruning Palms 

R . BRUCE LEDIN 

Pruning deals mostly with removal of old and 
unsightly leaves and fruiting clusters. In clus· 
tering species it is often desirable to remove cer­
tain stems. The terminal growth is n ever 
pruned as in other plants . The terminal bud is 
dominan t and axillary buds, if produced at all, 
are not capable of development. If the tenninal 
bud is removed the stem dies, and in single 
trunked plants, the whole plant is lost. 

In multiple stemmed palms new shoots are 
con tinu ally produced from under the surface. 
If some of the older stems are removed, younger 
ones are left to continue the life of the plant. 
There is little need for pruning cluster palms. 
Sometimes i t may be desirable to remove some 
tall shoots growing at the edge of a house. Some 
examples are: Caryota mitis, Chamaed01"ea 
emmpens, Chamaerops humilis, Chrysalidocar­
pus lutescens, Paw'otis wrightii, Phoenix reelin­
ata, Ptychospenna macarthurii, and Rhapis ex­
celsa. Stems should be cut off as close to the 
grou nd as possible. If specimens are vigorous, 
new and you nger shoots will fill in and maintain 
the plant. Pruning stems of certain cluster palms 
may a lso be desirable to keep the plants from 
spreading- as in hedges, narrow borders, speci­
men plants - involving the removal of new 
shoots. Examples are : Chamaedorea e?'umpens, 
Chrysalidoca?'Pus lutescens, Paurotis wrightii, 
Phoenix ?'eclinata, and Ptychosperma maca?'­
thurii. 

The leaves and stems of Chamaedorea sei/,rizii 
are often trimmed to maintain a formal hedge. 

In some species of monocarpic cluster­
ing palms, especially those of A?'gnga, 
Caryota, and Wallichia, the old stems 

R. Bruce Ledin, until his un­
timely death in 1959, was horti­
culturist at the University of 
Flo'Y'ida Sub-tropical ExpeTiment 
Station at Homestead. Dr. Ledin 
served The Palin Society as its 

should be pruned out of the clump after 
the final fruiting as these stems will die 
shortly anyway after producing the last 
fruit cluster n ear the base. The new 
shoots that surround the old will main­
tain the clump. 

A palm normally maintains only a 
certain nUIwbeli of leaves, the number 
varying according to the species and 
growing conditions. As new leaves ap­
pear at the top of the plant the lower 

first vice-president, as a director 
and as the original chainnan of 
the committee which gatherqd . 
the material for this handooo'k" .'J 

on the palms. and older leaves die. When these leaves 
turn brown tl~H should be removed. 

Many palms do not immedia tely sh ed 
their old leaves . Instead the leaves die 
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and remain attached to the trunk until 
they eventually rot away or are removed 
by the wind or some other agency. In 
some cases the blade will fall or break 
off leaving the petiole base or boot per­
sisting on the trunk for many years. In 
some species the trunk is seH-cleaning, 
as in the Coconut Palm and the Queen 
Palm, bu t in others the petiole bases will 
remain indefinitely often covering the 
trunk to the ground, as in ATenga, 
ATikuryroba, Butia, Chamaemps, Elaeis, 
Phoenix, Sabal, TmchycaTpus, and Wash­
ingtonia. Associated with the persistent 
dead leaves and boots on the trunk may 
be fibers of various types and even 
spines. These structures are a character­
istic feature of many palms-the familiar 
"skirt" of dead leaves of Washingtonia, 
the black fibers of Chamaemps and 
TrachycaTpus, the masses of black spines 
of Al'enga pinnata, and the persistent 
leaf bases of Phoenix. Frequently such 
material accumulating on the trunk can 
harbor insects, rodents, and often is a 
fire hazard. I t is a good practice, then, 
to prune off the old leaves as they die, 
or even before, by cutting or sawing 
them off as close to the trunk as possible. 
The boots and fibers will be, in many 
cases, very difficult to remove until they 
have rotted away. 

There is one group of pinnate palms 
which sheds the old leaves all in one 
piece-blade, petiole, and sheath, and 
pruning of these leaves is not necessary 
for they fall away from the trunk of their 
own accord. Examples of these palms 
are ATchontophoenix, ChTysalidocaTpus, 
DictyospeTma, MascaTena, PtychospeTma, 
Roystonea, and Veitchia. When the leaf 
begins to turn brown it can be removed 
readily by pulling it away from the 
trunk. If the palms are small this is 
easily done, but in certain species, par­
ticularly in the royal palms, RO)lstonea, 
when the trunk becomes tall and the 
leaves are out of reach, their removal 
may be difficult. Nevertheless, when 
these palms are growing in public areas, 
these leaves should be removed. 

Leaves injured by disease, insects, or 
frost should be removed. In Sabal pal­
metto, Phoenix canaTiensis, and many 
other species, the leaves may be invaded 
by the false smut fungus, or by leaf spots, 
or be attacked by insects. These leaves 
should be pruned from the plant and 
burned. In marginal areas palms may 

be injured by freezing temperatures in 
some years. It is usually the lower leaves 
which are hurt the most and these should 
be removed as soon as possible. 'When 
palms are injured severely by low tem­
peratures, all the leaves except the inner 
two or three can be pruned but the plant 
should not be destroyed until it has been 
definitely determined that it is dead. 
One should wait at least six months to 
dete~mine whether or not the palm will 
survIve. If the terminal bud is still 
alive, it will send out new leaves. If 
most of the leaf blades have been pruned 
off and the leaf bases have dried and 
hardened, the new growth trying to push 
up may become stunted. It may be nec­
essary to loosen the dried leaf bases as 
the new growth begins to show to pre­
vent this. 

Pruning also involves the removal of 
old stalks after flowers and fruits have 
been produced. These should be cut 
off as close to the trunk as possible. It 
is also advisable to remove the fruiting 
clu~ters of palms which produce large 
frmts, as the dropping fruit may be a 
hazard. This is especially true of the 
coconuts planted in public areas-the 
falling nuts can injure a person and 
damage automobiles and even a roof of a 
house and can result in costly litigation. 

Pruning may also be desirable to re­
move spines on the trunks of certaiIl 
palms, such as Acmcomia, or the lower 
leaflets of Phoenix, especially if these 
palms are planted in a public area. 

In pruning palms a pair of sharp prun­
ing shears or clippers or a sharp saw 
should be used. For tall palms, it will 
be necessary to use a pole saw or pole 
clippers in order to reach up into the 
crown to cut the leaves and old fruiting 
clusters. It is a good practice on large 
leaves to undercut, that is, to cut from 
beneath. One should not prune care­
lessly by making bad cuts, nor should 
one attempt to pull off old leaves or 
flower spikes before their normal shed­
ding time. If this is done, it is very easy 
to tear the tender top of the trunk and 
to cause permanent damage to the palm. 
Also, one should not remove too many 
green leaves or old leaf bases at one 
time for this will expose the tender part 
of the trunk and as a result it will dry 
and shrivel and develop vertical cracks 
which will never heal over and provide 
an entrance for rot. 
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Palm Insects 

D. O. WOLFENBARGER 

Many insects and mites are known to infest 
palms. They kill some, injure others. They 
make many palms unsightly. In general, all parts 
of the plant are susceptible to attack. Unusual 
vigilance is required to detect pests and to con­
trol infestations before extensive damages. 

The Coconut and Date Palms produce impor­
tant articles of world commerce; more studies 
have been conducted on their problems and so­
lutions than on palms of ornamental value. Part 
of this research is adaptable to palms used as 
ornamentals. Other investigations have been 
made on other palm insects and some results are 
quoted in this paper. Continued research is ur­
gently needed, however, on many palms used in 
ornamental plantings. 

Some insects present on palms are harmless to 
the plant; some are even beneficial. Most species 
damaging to the plant are kept in check by their 
enemies which include other insects - some 
microscopic, others larger. Lady beetle larvae, 
pupae, and adults were blamed for the scale in­
sect epidemic of the Coconut Palm in southeast­
ern Florida in 1956. The scale populations in­
festing the fronds reached their peak before most 
people realized it. Hordes of lady beetles feed­
ing on the scale insects, appearing about the 
time the palms were most unsightly, were blamed 
for the premature yellowing and death of the 
fronds. The onset of this epidemic began in 
May, reached its peak about August. Chemical 
control measures should have been applied in 
early June. 

Injurious epidemic populations of in­

D. O. Wolfenbarger is an en­
tomologist at the University of 
Florida Stbb-tropical Experiment 
Station, Homestead, Florida. For 
a number of years Dr. W olfen­
bargeT was associated with the 
United States Department ot 
A griculture and also with the 
Delaware Agricultural ExpeTi­
m ent Station. He is the authoT 
of numeTOUS papers on insects 
and their control on Florida 
omamental plants, fruits, and 
vegetables. 

sect pests develop occasionally on palms 
as on other kinds of plants. These epi­
demics occur on palms of a single species 
rather than on palms as a general group. 
Losses and injuries from insects occur, 
however, without an epidemic. Isolated 
plants are frequently attacked as are 
those within groups. 

Scale insects regularly infest palm trees 
and are probably the most prevalent in­
sects. Commonly observed species in­
clude the coconut scale, Aspidiotus de­
structor; Florida red scale, Chrysompha­
lus aonidium; dictyospermum scale, C. 
dictyospermi; the latania scale, Aspidio-
tus lataniae and thread scale, Ischnaspis 
longirostris. 
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Severely infested palm fronds lose the 
green color, become yellowish, then 
brown and die prematurely. An entire 
plant, however, has not been observed to 
die from scale insect attacks. 

Homeowners who wish to treat palms 
for scale insect control will get most effec­
tive results from spray applications. An 
oil emulsion spray containing one and 
one-quarter to one and one-third per 
cent actual oil in water is effective. Palms 
can be injured by oil emulsions. Para­
thion at 0.15 to 0.30 pound active in­
gredient per hundred gallons of water 
is more effective and less likely to injure 
plants than oil emulsion. Parathion is 
very toxic to man and other animals. It 
should be used with caution and only on 
trees where man or his pets are not likely 
to be injured. Malathion is safer to man 
and his pets and is effective for control 
of many scale insects but is less effective 
than parathion or oil emulsion for con­
trol of the armoured scales such as the 
Florida red and dictyospermum scales. 
Malathion at one pound technical ingre­
dient per hundred gallons of water is 
the suggested rate of application. Three 
quarts of emulsifiable oil combined with 
one pound of actual malathion per hun­
dred gallons of water may be substituted 
as an equal for the parathion in scale 
control. 

Careful consideration should be given 
to many factors before embarking on a 
program using chemical treatments for 
control of scale insects on trees along 
streets, in parks, and on other public 
property. Size of trees makes coverage 
difficult and lessens chances of getting 
effective control since the toxicant must 
contact each insect. Drift of spray mix­
tures to nearby objects and adjoining 
properties may be undesirable or even 
injurious. Cost of effective and thorough 
applications for preservation of some 
greenness of fronds may not make treat­
ments worthwhile since trees are not 
actually killed by scale insects. 

The coconut mealybug, Pseudococcus 
nipae, infests many species of palms. 
The coconut mealybug along with P. 
citri and P. virgatus, may be found on 
the Coconut Palm in Puerto Rico, but 
are not important pests. P. adonidum 
(previously termed P. longispinus) was 
listed as an "important minor pest" feed­
ing on coconut leaves in South Malabar. 
Petioles and leaf bases of the Date Palm 

in Libya are always infested with small 
numbers of PseudaspidopTOctus hypha­
enzacus, but this species is of little im­
portance. Other species may be taken 
from various palm species. Mealybugs 
are not sufficiently important palm pests 
to make chemical control necessary ex­
cept on potted plants or on trees in scat­
tered locations. 

A number of methods may be used 
by owners of small or potted plants to 
control mealybug and scale insects. The 
particular method used depends on the 
plants and the materials at hand. Hand 
picking with tweezers or fingers may be 
used. A small camel hair brush may be 
used to touch each insect with some 
toxicant. Oil of almost any kind that 
may be available may be applied to 
each insect but care must be taken that 
no oil reaches the plant. Small piston­
type hand sprayers may be used to spray 
the plant. Oil emulsion materials de­
signed especially for indoor and garden 
plants applied according to recommend­
ations should be effective. 

Populations of Cemtaphis lataniae are 
usually so low as to be of no importance. 
This aphid appears from the records 
in the "Vest Indies, Colorado, the Philip­
pines, and Mauritius, to have wide, 
perhaps world-wide distribution. It is 
unlike many aphids in that it secretes 
white waxy strands which surround each 
individual. Its sedentary habit, black 
color, waxy secretions and flattened ap­
pearance are suggestive of scale insects 
or white flies for which it may be mis­
taken. Although this was termed the 
coconut aphid several or many species of 
palms may be infested. Potted or indoor 
plants or those growing out of doors may 
be infested. 

Aphids were recently so numerous on 
Alexandra King Palm, Archontophoenix 
alexandrae, that a request was made for 
information on recommended control 
measures. Although a parathion spray 
was recommended (1-;;2 pounds, fifteen 
per cent wettable powder per hundred 
gallons of water) for this case other 
aphicides, such as nicotine sulphate at 
the rate of one teaspoon of forty per cent 
material per one gallon of water, would 
give control. 

Fronds and flowers appear more sus­
ceptible to attacks by larvae of moths 
and butterflies than other parts of palm 
plants. Leaf eating by caterpillars may 
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go unnoticed until there is much injury. 
Most of the larvae are parasitized and 
perish without having been observed or 
havin o" been of importance. 
Pal~s of several species are attacked 

by the palm leaf skeletonizer, H omaledra 
sabalell. It was a major pest in the dec­
ade 1930-1940 in Florida, and is common 
today but the populations are sparse. 
Larvae of this insect are small, less than 
a half inch in length, and feed in groups 
on the leaflets. 

One of the common skipper moths, 
Asbolis capucinus, feeds on Coconut 
Palm fronds so extensively that only the 
vein of a leaf segment remains. This 
larva has a large dark colored head 
connected with the body by a strongly 
constricted neck. It has not been abun­
dant in Florida or Cuba. 

Three species of Batrachedra moths 
injure three or more palm species. A 
small, whitish to light tan colored larva, 
B. mathesoni, feeds on coconut bloom in 
Florida and Puerto Rico. Sufficient 
webbing is produced by the larvae to 
contain bloom husks and other debris 
which makes an unsightly mass. Nut 
production is apparently reduced by 
larval feeding. Such reduction in parks 
and on street trees, however, may be of 
benefit since liability for injuries from 
falling nuts necessitates removal of fruits 
before they fall. Coconut flowers were 
damaged by B. arenosella in India. 

Caterpillars on palms may be con­
trolled by treatments with many of the 
older and newer insecticides. Lead 
arsenate sprays, three pounds per hun­
dred gallons of water, is suggested. 
Thorough wetting of the infested parts 
is recommended. 

Bagworms are encased and seen fre­
quently as grayish green colored, cylin­
drical objects projecting perpendicularly 
from the trunks of the Royal Palm. 
These cases project a quarter to three­
eighths inch from the trunk and are 
about an eighth of an inch in diameter 
at the base but taper somewhat, espe­
cially the outer sixteenth of an inch. 
This bagworm was identified as Pm­
clwlia pygmaea. The larvae, within the 
bags, feed on lichens which grow on the 
tree trunks and do not harm the palm. 

Very small ambrosia beetles attack 
and frequently kill palms. One species 
was tentative identified as Xyleborus af­
finis. Burrows of these beetles are usual-

ly constructed in logs or stumps of re­
cently cut or killed trees or in trees of 
low vitality. Trees having low vitality 
are more susceptible to attacks. Ambro­
sia beetles are contaminated with fungi 
which they introduce into the burrows. 
Larvae hatch from the eggs deposited in 
the galleries and develop by feeding on 
the mycelia of the fungus. The fungi ex­
tend into the tree trunk tissues and often 
cause the palm to perish. It is frequently 
impractical or impossible, however, to de­
termine whether the beetle infestation, 
fungal invasions or the low tree vitality 
was the most important factor in the 
death of an individual palm. Sometimes 
a nearby log pile or dump of removed 
trees may be the source of an unusually 
dense population of beetles. 

Control of ambrosia beetles is gener­
ally achieved by keeping the palms in 
vigorous condition and by destroying or 
removing infested logs or plan'ts. -It is 
recommended that those who wish to 
spray for control of the beetles use two 
pounds of ten per cent gamma-isomer 
of benzene hexachloride or one pound 
of twenty-five per cent gamma-isomer of 
lindane per five gallons of water, wetting 
each plant thoroughly. 

InEes ta tions of the palmetto 'weevil, 
Rhynchophorus cruentatus occasionally 
kill trees. This beetle infests Sabal pal­
metto, S. umbraculifera, and Phoenix 
canaTiensis. Early indications of infesta­
tions are drooping and falling fronds. 
Such fronds are often loose enough to be 
pulled from the trunk. Lar,:ae of a re­
lated species, R. palmaTum, IS the mo.st 
destructive pest of the Coconut Palm ~n 
the West Indies, but the larvae occur III 
other palms and also in stalks and root­
stalks of sugar cane. These larvae are 
termed "gru-gru" in Puerto Rico and are 
used for food . Fermenting sap in a 
wound attracts beetles which deposit 
eggs in or on tissues from which sap is 
exuding. 

Three methods of control of the beetle 
are available: 1. Prevent injury to trees. 
2. Destroy infested trees and logs. 3. 
Apply chemical treatments. Infested trees 
and logs should be destroyed before 
adult weevils emerge. Infested trees may 
be saved, however, if the infestation is 
found in the early stages and is treated 
before the growing point in the palm is 
attacked. Thorough drenching with 
lindane, benzene hexachloride, dieldrin 
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or DDT sprays is recommended. 
Amounts to use are: lindane, twenty­
five per cent wettable powder, one 
pound; benzene hexachloride, ten per 
cent wettable powder, two pounds; diel­
drin, twenty-five per cent wettable pow­
der, one pound; or DDT, fifty per cent 
wettable powder, two pounds; all per 
hundred gallons of water. These may be 
applied by a spray operator riding a 
lift platform so the sprays are directed 
from near and slightly above the ter­
minal bud. 

Infestations of the royal palm bug, 
X ylostodon's luteolus, on the Royal 
Palm have caused more concern among 
those interested in palms than h ave other 
true bugs . Only five species of Heterop­
tera were listed as important pests of 
the Coconut Palm. These were listed as 
injurious to inflorescence or as sucking 
juice from tender leave. Rare infesta­
tions of the cotton lace bug, Corythuca 
gossypii, were reported on the Cuban 
Royal Palm. A lace bug, Stephanitis typ­
icus, was the only mernber of the order 
Hemiptera attacking Coconut Palm. 

The royal palm bug was controlled by 
sprays of chlordane and dieldrin. Emul­
sion and wettable powder formulations 
were equally effective at one pound 
technical chlordane or one-quarter 
pound technical dieldrin per hundred 
gallons of water. A lift is an important 
mechanical aid for use in wetting the 
growing point. Airplane applications 
were not satisfactory in reducing bug 
populations. Ei ther of these spray treat­
ments should control other bugs on 
other palms. 

Termites frequently invade trunks of 
palm trees. These infestations occur ap­
parently in trees of low vitality where 
the tissues have become nearly lifeless. 
Unsightly trunk scars may occur. ~he 
smooth-headed powder post termIte, 
C1-yptotennes ca.vi fTOns has been taken 
from Royal Palm trunks. 

The best control is achieved by keep­
ing trees healthy_ Applications of aldrin, 
chlordane, dieldrin or heptochlor should 
reduce the infestations. 

Infestations of the greenhouse thrips, 
H elioth,-ips haemon-hoidalis, were ob­
served in great abundance on Royal 
Palm fronds. These insects remove or 
destroy the green color in leaves by rasp­
ing leaf tissue and sucking plant juices. 
Infestations begin on young fronds 
where the insects feed and cause the 
frond to become yellowed, then brown 
in color. The leaves die prema turel y 
and give an unsightly appearance. 
Three species of flower thrips, Frank­
liniella difficiles, F. williamsi, and Hap­
lothTips gowdeyi, were reported as in­
festing coconut flowers. 

Dieldrin, four ounces of the technical 
material per hundred gallons of water, is 
suggested for use as a chemical control 
measure. Wettable powder and emul­
sion formulations are satisfactory. Thor­
ough wetting of the growing point and 
young fronds is recommended. 

Infestations of mites occur on fronds 
and give rise to unsightly yellowed and 
premature death of the foli age. Leaves 
appear dry and the leaf surfaces have a 
powdery appearance in early stages. 

The tumid mite, Septanychus tumi­
clus, infes tation was severe on Royal 
Palms in a nursery in the Everglades 
National Park, Florida. Brevipalpus sp. 
h as been taken from Coconut Palm 
fronds where it was damaging to leaves_ 
These mites h ave been more injurious 
to nursery and young palms in Florida 
than to mature trees. Date Palms in in­
land oases are heavily attacked by Oli­
gonychus afTasiaticus. Webs of the mite 
hold nymphal exuviae, dust, and sand 
particles, making a grayish colored coat­
ing on the dates . 

General unhealthy appearing leaves 
and general weakening of young palms 
were reported to resul t from feeding by 
Raoielle indica_ 

Sulfur dust or wettable sulfur (ten 
pounds per hundred gallons of water) is 
recommended for use if chemical control 
is needed. If sulfur is ineffective one 
of the newer miticides, Kelthane, Te­
dion, or Chlorobenzilate, may be tried, 
applied according to the manufacturers' 
recommendations. 
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Palm Diseases 

LORNE A. McFADDEN 

Lonu A. McFadden, a native 
of Nova Scotia, has, since 1956, 
seTVed as a assistant pathologist 
at the University of Florida Sub­
tTOpical Experiment Station at 
Homestead, where his primaTy 
activities have been concerned 
with diseases of palms, aroids, 
ch1'ysanthemums, and other or­
namentals. 

Once established, palms are usually easy to 
maintain disease free. A wide variety of parasitic 
or saprophytic organisms, however, do occur on 
palms. 

Butt rot disease, believed caused by the fungus 
Ganoderma lucidum (G. sulcatum), has been re­
ported in Florida and elsewhere. Palms attacked 
are: Arecastrum romanzofJianum, Cocos nuci­
feTal Phoenix sylvestTis, Serenoa rep ens, Phoenix 
canariensis, Sabal palmetto, Arikuryroba schizo­
phylla, Areca catechu, and probably others. The 
disease spreads rapidly in neglected plantings, 
particularly if diseased palms are not removed 
promptly. This disease is important since it at­
tacks palms ten years and upward in age; such 
palms are of great value in ornamental and eco­
nomical plantings. First evidence of the disease 
is poor growth and vigor. Lower leaves turn yel­
low and die, hang down, giving a general droop­
ing effect; ne"I' leaves become progressively small­
er until only a few dead leaves remain. It may 
be months or possibly years before a palm finally 
dies. The yield of coconuts is reduced; exuda­
tion of a sticky reddish-brown juice occurs near 
the base. When cut open, the interior trunk is 
brown for several feet above the ground. Ad­
vanced margin of decay is yellowish and the rot­
ted tissue emits a musty odor. 

The fungus spreads through the soil and air­
borne spores. Spores are borne in a mushroom­
like structure growing from the trunk and root 
of the diseased palm, at first grayish and spongy, 
later becoming hard with brownish, lacquered 

upper surfaces. Mature spores fall from 
the under surface and are wind dissem­
inated. 

Control of the disease is difficult since 
the fungus is well established before vis­
ible symptoms appear. Root and trunk 
injury to palms should be avoided, as the 
fungus probably enters through such 
wounds. Susceptible palms should not 
be planted in damp locations or where 
shrubbery causes excessive shading. In­
fected trees including sporophores 
should be removed and burned. The 
application of fine sulfur to the soil 
around the trees was found helpful in 
Mysore. 

Phytophthora trunk rot was reported 
occurring in California on plantings of 
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Washingtonia filifem. Leaves rapidly 
die due to the rot that develops at or 
near the base of the trunk. Within two 
to Lhree months the rot becomes soft 
and spongy. Young seedlings, when in­
oculated, were noted to die within ten 
days. The roots of diseased palms are 
apparently not rotted. The causative 
organism is thought to be a water mold, 
Ph)ltophthom paTasitica, and infections 
are believed to occur through wounds 
uncler wet conditions. 

A trunk canker of ATecastTum Toman­
zofJianum caused by Penicillium vel-moe­
seni occurs in California. A leaf base rot 
of Phoenix canaTiensis and a bud rot of 
vVashingtonia filifem are caused by the 
same fungus. 

In Arizona, a root rot of TiVashingtonia 
filif em was observed in the Salt River 
Valley in early 1935. The leaves of af­
fected palms die from below upward to 
the crown and finally the terminal bud 
dies. Diseased roots turn brown and be­
come water-soaked. The cause of this dis­
ease is not known. 

Red ring is a disease of Cocos nucifem 
occurring in Brazil, Venezuela, Colom­
bia, Panama, and elsewhere, caused by 
a nematode, Aphelenchoides cocophilus. 
The nematodes' feed in the periphery of 
the cortex of young palms, releasing a 
toxic substance which kills affected 
trees. The region in which large num­
bers of nematodes are actively feed­
ing turns red-brown in color. Mature 
palms are not attacked by the nema­
todes. Infected trees should be removed 
and burned. 

Wilt and trunk rot occurs on Cocos 
nucifem and Roystonea Tegia, at Ft. Lau­
derdale and Key West, Florida; it was 
briefly described in 1957. Symptoms of 
the disease include wilting and graying 
of lower leaves, accompanied with a gum­
like exudate along the trunk. When the 
trunk of an infected palm is split open 
the vascular tissues adjacent to the point 
of leaf attachment may be orange-red in 
color and brown longitudinal streaks are 
often evident on diseased fronds. The 
lower leaves wilt and die prematurely. 
Disease development is rapid, resulting 
in a complete breakdown of the interior 
trunk prior to death of the bud. Cause 
of the disease is not known. 

Coconut Palm bud rot caused by Phy­
tophthom palmivom is one of the most 
destructive palm diseases occurring 

wherever palms of any age are grown. 
During seasons of normal rainfall, bud 

rot is usually not serious; however, dur­
ing wet seasons or after hurricanes this 
disease is frequently troublesome. This 
is probably due to mechanical damage 
whIch makes conditions favorable for 
the fungus to enter the bud; the fungus 
also is highly dependent upon water and 
wind for its dissemination. Small coco­
nut seedlings under crowded, wet con­
ditions in the nursery are at times killed 
by this fungus. 

Symptoms of the bud rot disease in­
clude wilting, yellowing of the leaves, 
and finally death of the terminal bud. 
Once the bud is killed the life of the 
palm is terminated. Infected bud tissues 
are quickly reduced to an odoriferous, 
gelatinous mass from which many sapro­
phytic organisms may be isolated. Phy­
tophthom bud rot is also said to occur 
on Bomssus fiabellifeT and ATeca cate­
chu. 

Bacterial bud rot was first observed in 
the 'Nest Indies and Mauritius in 1913 
on Roystonea and ATeca catechu. It is 
caused by a bacterial parasite, Xantho­
monas vasculOTum. A bud rot of Dictyo­
speTma album has also been traced to 
the same cause. On royal palms the dis­
ease is characterized by wilting, yellow­
ing and browning of the leaves which 
later become dry and brittle. Upon cut­
ting open the cabbage leaves, the core 
area is found to be reduced to a vile­
smelling soft rot. A yellow gum-like sub­
stance exudes from the vascular vessels 
when the fronds are cut. As the rot pro­
gresses, infected trees become top heavy 
and the crown falls over. On ATeca 
cateChtl the disease is characterized by 
small brown areas in affected tissues. 

The cause of "unknown" disease of the 
northern Caribbean and bronze leaf wilt 
of the southern Caribbean and West Af­
rica has not been directly associated 
with any recognized parasites. Likewise, 
the cause of cadang-cadang in the Philip­
pines and a root disease of coconut 
palms in Southern India is not known. 

Palms infected with unknown disease 
and bronze leaf wilt usually die within 
four to six months after the first symp­
toms appear. Yellowing of the outer 
fronds accompanied with nut fall occurs 
prior to death of the bud. Bronze leaf 
wilt causes an earlier leaf wilt and often 
the older nuts are not shed, whereas in 
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the unknown disease the yellowing fo­
liage remains turgid until the bud dies 
and all the nuts are shed. Bronze leaf 
wilt usually attacks older trees. When 
healthy palms are replanted in areas 
where the unknown disease occurred, 
they also become infected within two or 
three years. 

Symptoms of cadang-cadang .disease of 
the Philippines include yellm~1I1g.of t.he 
crown and a gradual reductIOn 111 SIze 
of leaves and a tapering of the stem. De­
cline of infected palms is gradual prior 
to actual death. 

An unknown disease of the Coconut 
Palm occurring at Key West, Florida, 
resembles in many respects the so-called 
lethal yellowing disease of coconut in 
Jamaica. Symptoms include dropping 
of fruit and a progressive yellowing and 
withering of the leaves. Affected trees 
should be removed and burned, since no 
other known treatment will arrest the 
disease. The disease has not been ob­
served on the Florida mainland, al­
though danger of spread from the Keys 
area still exists. 

Several palm leaf and twig spots have 
been reportedly caused by the anthrac­
nose fungi (Colletotrichum, Gleospori­
um, Glome1"ella). Leaves and stems of 
Fish-tail palms and others become 
blighted due to numerous spots which 
coalesce, causing entire leaflets and 
fronds to die. Elongated grayish spots 
with brown borders characterize the an­
thracnose diseases. Upon close observa­
tion, tiny black spore-producing struc­
tures are visible in the center of the 
spots. Under moist conditions rose-col­
ored spores ooze out in mass and are 
splashed by rain to adjacent leaves. 
Nurserymen have experienced good con­
trol using frequent applications of either 
maneb or fer bam fungicides and by 
avoiding overhead watering. 

Many species of palms, particularly 
Phoenix dactylifem and P. canariensis, 
are susceptible to attack by the false 
smut fungus, Graphiola phoenicis. In­
fected leaves contain numerous dark, 
scablike spots or warts with powdery 
brown or yellow centers. Under magni­
fication, long flexuous sterile hyphae or 
threads may be seen. Destroy infected 
leaves and spray plants with a fungicide. 
Avoid overhead watering. 

The fungus Pestalotia palmarum is 
reported to Occur on leaves of Cocos nu-

c i fer a, Arecastrum romanzolJianum, 
Howeia fonteriana, H. belmoreana, and 
Phoenix dactylifem . It is not an aggres­
sive parasite. It causes leaf spots on old 
or weakened palms; young palms ex­
posed to long periods of cold weather 
frequently develop leaf spots in large 
numbers. 

Leaf spots characterized by oval to ir­
regular sunken spots having tan centers 
with a definite margin are caused by the 
fungus Helminthosporium. Seedlings of 
Roystonea regia, Arecastrum romanzof­
fiianum, Howeia, Cocos nucifera, Phoe­
nix, Sabal, and Thrinax may be attacked. 
Under moist humid conditions and high 
temperatures the spots coalesce, forming 
large necrotic areas 'which may involve 
the entire leaf, killing the young palms. 
Regular spray applications of either 
maneb or ferbam have given control. 

A leaf spot fungus, Cylindrocladium 
macrOSpOTtim, vvas first described in 
Florida, occurring on seedlings of Wash­
ingtonia robusta. The spots are nu­
merous, round to oblong, small, dark in 
color with translucent borders. The 
surface of the spots is smooth except 
in moist or damp weather when they 
become covered with a thin whitish 
growth. Spread and development occur 
when moisture is present and where 
poor air ventilation exists. Control is 
largely a matter of providing good ven­
tilation and keeping the leaves dry. 

A leaf spot common on many palms 
is caused by the fungus Exosponum 
palmivorum. The disease is usually 
found on plants grown under green­
house or lath where insufficient light is 
provided. The spots are small, round, 
yellowish and transparent . These areas 
coalesce to form large irregular gray­
brown blotches which may result in 
death of entire leaves. Severitv may be 
reduced by removing infected leaves and 
spraying the foliage with a fungicide. 

Diamond leaf spot or diamond scale 
has been reported to occur in Calif 01:­
nia. The causal fungus, SphaerodotJus 
neowashingtoniae, produces elongatecl 
diamond-shaped black shiny pustules on 
the surface of leaves and leafstalks of 
Washingtonia. Affected leaves may live 
for several years but heavily infected 
trees eventually die. Diseased leaves 
should be removed ana the plants 
sprayed with a good fungicide. 
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Cold Tolerance of Cultivated Palms 

DENT SMITH 

Dent Smith, a Tetil'ed business­
man, is now enthusiastically 
g1'Owing and observing a laTge 
collection of palms at his Day­
/ona Beach, Flol'ida, home. 
Founder and fiTSt president of 
The Palm Society, AfT. Smith 
now serves his offspring as a di­
Tect01- and as a membeT of the 
edit01-ial bom-d of its jouTnai, 
pj-incipes. 

During the past seven years the writer ha5 
maintained at Daytona Beach, Florida, a collec­
tion of several hundred planted palms ultimately 
containing upwards of a hundred and thirty-five 
species belonging to sixty-four genera. The pur­
pose of this planting has been twofold: 1. to 
make a more northern palm garden of as many 
different palms as might be grown; 2. to deter­
mine what species could endu re the colder win­
ters of a region nearly two hundred miles north 
of the Florida latitudes cons idered warm enough 
for success in growing any really large number 
of species. 

The second consideration was an experiment 
full of risks, for the weather records revealed that 
the Daytona Beach area had been subjected, oc­
casionally, to invasions of deep cold even though 
the outbreaks usually had occurred many years 
apart. However improbable, a heavy freeze may 
descend upon the area in any winter, and several 
such freezes actually did occur in the winter of 
of 1957-1958, with the inevitable dire results to 
most tropical plants. T he latest outbreak of com­
parable cold had been eighteen years earlier: in 
late January, 1940, when a temperature of eIgh­
teen degrees Fahrenheit established an absolute 
minimum in the records of the Weather Bureau 
station. During the interval of eighteen years 
between the two ou tbreaks only a negligible 
number of the myriad tropical plants h ad been 
winter-killed in the warmer parts of the area. 
Perhaps no planted palms at all had been kill.ed 

during the period, but only the hardIer 
kinds had ever been generally planted. 

The main object of this article is to 
record as accurately as possible the effect 
of the 1957-1958 winter's multiple freezes 
upon each of the planted. palm speci­
mens in the writer's collectIOn. In order 
for such a report to be of much value to 
subtropical gardeners it becomes neces­
sary to go into some detail about the 
location, the climate, and other factors 
affecting the palms, so that the gardener 
may relate the facts (temperatures, etc.) 
to his own si tuation and perhaps draw 
practical conclusions. 

Daytona Beach is on the east coast of 
Florida, at latitude twenty-nine degrees 
eleven minutes North about fOllr hun-
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dred and twenty-five miles north of Ha­
vana and about three hundred and sixty 
miles north of the Tropic of Cancer. 
The distance north from Miami is two 
hundred and sixty-three road miles or 
two hundred and forty-two miles in a 
straight line. The climate is classified 
as "humid subtropical" and according to 
a climatological summary of the U. s. 
Weather Bureau " ... is characterized by 
mostly sunny days, gentle breezes, and 
pleasant year-round temperatures, suit­
able for bathing and sunning at the 
beach every month of the year. ... Av­
erage annual temperature is seventy-one 
degrees." But there are, in fact, two 
separate winter climates in Daytona 
Beach, that of the mainland and that of 
the peninsula, a narrow strip of land 
confined between the salt-water Halifax 
River and the open Atlantic. The palm 
collection dealt with here is located on 
the peninsula, which is more subject to 
marine influences and hence distinctly 
warmer in winter. 

This usually benign climate was re­
versed by three mon ths of record cold 
weather, suddenly beginning with a light 
frost on December 2, 1957, followed by 
hard freezes on December 12 and 13, 
when mimima of twenty-five and twenty­
seven degrees were recorded. These two 
freezes destroyed all the foliage of about 
half the writer's palms and damaged 
that of certain others. Although the re­
corded twenty-five-degree temperature 
was the absolute minimum for the three 
winter months, much worse was yet to 
come, in January and February, 1958, 
in the form of continuous cold weather 
punctuated by eight additional freezes­
a total of eleven during the three 
months. For severe and protracted cold 
this was by all odds the coldest winter 
in the history of the local Weather Bu­
reau and in the memory of the oldest 
lifetime residents. At last here was some­
thing an experimenter with palms could 
sink his teeth into: a trial by cold of 
historically unheard-of duration, for it 
eclipsed anything experienced here in 
over fifty years. 

Obviously the result to the palms was 
calamitous, but by no means was it a 
total catastrophe. Had it been total, 
there would be no point in writing this 
report. Besides the palms already known 
to be remarkably cold-hardy, a few 
hitherto believed tender, by surviving 
unscathed, were proved equally hardy or 

nearly so. Many others that were defo­
liated or otherwise injured fully recov­
ered, or were definitely recovering, eight 
months after the first freezes. Much of 
the greater number of the so-called ten­
der palms, however, were killed and 
conclusively proved not even slightly 
tolerant of hard freezes. 

Without wanting to appear in the 
least didactic, the writer must make it 
clear that only a close study of the fac­
tors involved-and there were many­
could avoid certain misleading condu­
sions. For example it would be wrong to 
conclude, from the summary appearing 
near the end of this article, that the 
royal palms, just because three speci­
mens here unquestionably recovered, can 
take anything produced by the whims of 
subtropical weather; on the contrary, 
only large, older specimens can survive 
repeated freezes and young ones will 
surely perish if not protected. The re­
verse of this is to conclude, and again 
wrongly, that a planted specimen of 
Drymophloeus beguinii, say, will suc­
cumb to one short freeze of twenty-five 
degrees simply because one specimen was 
finally killed here by the later freezes of 
the past winter, in February. Actually 
dozens of palms were not visibly affected 
by the first few freezes here, but were 
eventually killed by much later ones. 

The whole matter of plant injury and 
survival here is complicated, and not 
only by the fact that there were eleven 
freezes during the winter instead of just 
one. Though the thermometers were 
housed in the prescribed standard shel­
ter for such instruments, the recorded 
temperatures do not allow for the differ­
ences hound to exist at various locations 
on the premises. Temperatures may vary 
by several degrees within only one hun­
dred feet (much more vertically) , de­
pending usually on a change in ground 
level, on proximity to foliage or solid 
objects, and on air circulation. But there 
were other factors, of which the princi­
pal was insect attack upon freeze­
weakened plants. Which one of the 
eleven freezes finally killed a palm? 
Which palms finally succumbed to insect 
attack instead of primarily to cold de­
struction? These questions are not easily 
answered, bu t in the summary towards 
the end of this report the writer attempts 
to answer them in every ascertainable 
case. No attempt, however, is made here 
to account for numerous other consider-
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ations, as, for instance, the moisture con­
tent of the plants or the soil, the vigor 
of the specimens, nor in all cases the size 
and age of the palms. These are but a 
few of the factors that directly bear on 
the subject, and indeed to deal with 
everyone would require more than the 
available space. 

About a quarter of the palms killed 
owed this ou tcome directly to bud infes­
tation by insect larvae and only indi­
rectly to cold injury. In many cases an 
apparently healthy bud appeared only to 
sicken and die, whereupon it was pulled 
ou t and found heavily infested in its soft 
basal parts with larvae resembling mag­
gots. Unfortunately the insect responsi­
ble for these larvae was not discovered, 
but without presuming to name the cul­
prit, a fly was suspected. The larvae 
infested the buds of not only the freeze­
injured palms but also of thirty or more 
uninjured palms in perfect vigor. In the 
latter case the insect showed a preference 
for the species of A TecastTum, seven of 
which were attacked and their buds de­
stroyed by larvae; but all of these palms 
fully recovered, for they and some of 
the other cocoids are able to thrust up a 
new leaf bud when one is destroyed­
an ability notably shared with the Phoe­
nix and certain other palms not allied 
with A Tecastrum. 

Presumably the freeze losses could 
have been reduced by the use of several 
hundred grove heaters or some other 
kind of artificial heating. The tempera­
ture could have been raised several de­
grees by such methods, but this would 
have defeated the purpose of learning 
the true cold-tolerance of the palms. For 
this reason no artificial heat was used 
at any time, and the palms were strictly 
on their own. On the morning of each 
of the heaviest freezes it might have been 
legitimate to sprinkle the frosted palm 
foliage to prevent the rising sun from 
thawing it too fast, but this could not 
be done because the irrigation system 
was frozen solid. 

Defining a freeze as each time the 
temperature dropped to thirty-two de­
grees or lower, there were during this 
historic winter of eleven freezes a total 
of approximately sixty-three hours. of 
freezing weather. The first one, whIch 
was also the shortest, occurred on De­
cember 2 and lasted but twenty minutes. 
The longest one occurred on January 9 
and lasted thirteen hours. (Actually the 

latter freeze began at 8:30 p.m. on the 
8th and ended at 9: 30 a.m. on the 9th, 
but the weather reports at the writer's 
station have been made once daily cov­
ering the twenty-four hours from 5 p.m. 
of the previous day to 5 p.m. of the day 
newly reported, for the reason that the 
thermometers are read but once each 
twenty-four hours.) December had three 
freezes with twenty hours of freezing 
weather, January had one with thirteen 
hours, and in February there were four 
freezes on consecutive days with thirty 
hours. No temperatures below freezing 
were recorded during daylight after ten 
in the morning. The most damaging 
weather occurred in mid - February, 
when the minimum temperatures were 
in either the twenties or thirties on nine 
consecutive mornings. A good many of 
the tropical palms that had survived all 
seven preceding freezes-some of them 
virtually unaffected-at last were killed 
by the sustained cold of February, which 
was the winter's parting shot. No frost 
recurred after February 20th. 

Including the palms in containers 
there were represented in this collection, 
before the freezes, over two hundred and 
fifty species in more than a hundred 
genera. About half of the potted palms 
were casualties, but this account is con­
cerned only with planted specimens, of 
which there were four hundred and 
forty-five. More than half of these were 
still very small juveniles, and hence less 
resistant to cold. 

In the alphabetical summary below, 
an account is made for each palm. Brev­
ity occasionally has been sacrificed in 
favor of detail that may be essential. Be­
cause the size of a palm has a great deal 
to do with its cold resistance, the overall 
height of each specimen is shown in 
either feet (') or inches (n). Figures in 
parentheses signify the ~otal number of 
individuals of each speCIes. 

Acanthophoenix rubra (1), 20", killed 
Dec. 

Acrocomia aculeata (2), 11' and 17', 
both severe foliage damage Dec., total 
loss remaining foliage Feb., recovery 
slow but complete July 1960. A. fusi­
formis (1), 20", unaffected. A. totai (1), 
10', unaffected at any time. A. mexicana 
(1), 2', slight damage Dec., seemingly 
dead Feb., began recovery late Mar., fully 
recovered Aug. A. sp. (1), 3', quickly 
recovered from very slight damage. 
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Aiphanes acanthophylla (2), 5' and 
8', both killed outright Dec. A. cary 0-

taefolia (1), 11', killed Dec. A. eTosa 
(1), 3', killed Dec. A. lindeniana (3), 

all 2', two killed Jan., the third appar­
ently dead also but began recovery July 
3, recovery complete in 1959. 

Anhontophoenix alexandme (4), one 
of 9', two of 15', one of 25'. Slowly died 
from effects Dec. and Jan. freezes. \1\7 oody 
stems as well as foliage destroyed. A. cun­
ninghamiana (2), II' and 16', foliage 
of both gradually made unsightly but 
none of it destroyed, buds of both killed 
by larvae early June despite drenchings 
of malathion solution, smaller died early 
July, larger slowly recovering after July 
15. 

Areca catechu (1), 4', killed Dec. 
Areca l?'iandra (2), 4' and 8', slight dam­
age to the smaller Jan., severe Feb., died 
May from insect attack. Minor damage 
to foliage of the larger Dec., more in 
Jan. and Feb., 3 stems killed by insects 
Mar., I stem alive and .rapidly growing. 
A. sp. (2), 3' and 5', killed Jan. 

Arecastrum TomanzofJianum (8), 8' 
to 24', unaffected. 

Arenga engleri (3), 4' to 9', unaffect­
ed. A. pinnata (I), 7', foliage destroyed 
Dec., pruned back to bare 2' stub. A 
stunted leaf appeared in late June. Re­
covery extremely slow but complete 
Aug. 1960. , 

.A1'ikur)I?·oba schizophylla (I), 8', only 
mmor damage early freezes, severe in 
Feb., lingered till mid-Mar. and died. 

BaclTis gasipaes (I), 6', killed Dec., 
new suckers have since risen from roots. 

Bismarckia nobilis (I), I', unaffected. 
Butia capitata (4) I', 5', 7', and 13', 

all unaffected. B. eriospatha (I), 6', un­
affected. 

Caryota mitis (6), 6' 8', 9', 12', 20', 
most or all foliage destroyed Dec. except 
of shaded suckers. The three smaller 
sp~cimens killed Dec., the three larger 
alIve only through the three to six 
suckers in each clump. C. urens (3), 
two of 8' and one of 16', the two smaller 
killed Dec. but the largest, also appar­
ently dead, ?egan recovery late Apr., 
full :ec<?:very m 1959. C. sp ., rec'd as C. 
cumzngll (1), 2', killed Dec. C. sp., rec'd 
as C. "plumosa" (I), killed Feb. 

Chamaedorea bmchypoda (I), eleven 
stems to 2', six stems killed Jan., five un­
injured. C. cataractG1'wn (1), 2', unaf-

fected. C. costaricana (1), 2', one stem 
killed Dec. and one Feb., recovered fully 
with many news stems in 1959. C. ele­
gans (3), l' to 4', all unaffected. C. erum­
pens (12), two weak plants killed Feb., 
ten alive suffered very slight to moderate 
injury. C. fragrans (1), 3', killed to 
ground Jan., new stem of this single­
stem plant rose from roots late June. 
C. emesti-augusti (1), 1', foliage shabby 
from repeated freezes, larvae destroyed 
bud, but recovered in 1959. C. klotzs­
chiana (1), 5', unaffected. C. oblongata 
(1), 3', severe injury Jan., killed Feb. 
C. mdicalis (2), 10" and 16", smaller 
killed Feb., larger unaffected. C. seifrizii 
(1), 3', unaffected. C. tepejilote (2), each 
18", both killed Dec. C. spp. (11), I' to 
3', four of these several undet. species 
killed Dec., remaining seven uninjured. 

Chamae1'ops humilis (2), I' and 6', 
both unaffected. 

Ch1'ysalidocarpus lutescens (5), 7', 9', 
two of 10', 12', severe injury to foliage 
and stems Dec. except shaded suckers, 
one killed outright Feb., remainder alive 
only through new suckers and shorter 
stems. C. sp. "Soledad" (2), 2' and 3', 
minor injury to both Dec., larger killed 
Feb., smaller no further injury till May 
when killed by insect larvae. 

Coccothrinax a)'gentata (I), 2', in­
jured Jan., killed Feb. C. crinita (2), I' 
and 2', very minor damage to foliage of 
smaller, larger totally uninjured, ob­
viously suitable for the climate. C. dus­
siana ? (1), 3)', unaffected. C. sp. (I), 
2', killed Dec. 

Cocos nucifera (9), 3' to 13', five 
killed Dec. incl. one dwarf Malay, two 
killed Jan., two killed Feb., all severely 
injured unless killed by the first hard 
freeze. 

Corypha umbmculifem (1), 10", 
damage quite minor, killed by insect 
larvae late Mar. 

C?yosophila waTScewiczii (1), 2', seem­
ingly killed Dec. when stem pruned back 
to 3" stub, first new leaf mid-June, full 
recovery in 1959. C. sp. (1), 3', killed 
Dec.-or, one might well ask, would it 
not have recovered if it had not been 
grubbed out and discarded? 

DictyospeTma album (4), 2' to 9', all 
except smallest severely injured Dec., no 
recovery, but smallest persisted with only 
minor damage till May when killed by 
insect larvae. D. album var. rubrum 
(1),8', killed Dec. 
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Drymophloeus begu,inii (1), 4', unaf­
fected by first seven freezes, killed Feb. 

Elaels. guine~nsis (3), 2', 8', 11', total 
destructIOn folIage of all Dec. and all 
presumed dead till late June when the 
bare stub of the former 8' palm erected 
a first lea f only to be killed by insec t 
attack. 

Euterpe edulis (1) , "1', killed Dec. 
. Gaussia attenuata (4), 2' to 3', all 

kIlled Dec. 
Geonoma sp. (1) , 3', stem killed Dec., 

slickers killed Jan. 
H edyscepe can terburyana (1) 10" 

killed Dec. ' , 

H eterospathe elata (1) , 4', severe in­
jury D ec., killed J an. 

How eia belmoreana (1), 3', killed 
Dec. H . forst e?'iana (5), 2' to 7', all but 
one of only 2' killed Dec., but inex­
plicably. the two-footer was uninjured 
a t any tIme. 

. Latania borbonica (5), l' to 5', all 
mmor to ~oderate leaf damage Dec., 
more extensIve Jan., all killed Feb. ex­
cept for one small specimen that lin­
gered on till killed by larvae la te July. 

L icuala gmndis (2), 10" and 16", 
only minor damage to foliage of either 
through first seven freezes , smaller killed 
Fe?, larger never did lose quite all its 
folIage and recovered in 1959. L. peltata 
(1), 14", unaffected Dec. and Jan., killed 
Feb. L. spmosa (1), 1', weak plant, killed 
Feb. 

Livistona australis (1), 3', unaffected. 
L. chinensis (5), 3' to 5', none affected. 
L. cochinchinensis (6), 2' to 4', none 
affected. L. rotundifolia (2), I' and 3', 
the smaller killed Jan., the larger lost 
half the foliage but fully r ecovered by 
late midsummer. 

ft!ascarena verschafJeltii (7), 2' to 8', 
folIage of all seven destroyed Dec., no 
recovery of six; seventh recovered par­
tially June only to lose bud to larvae. 

Mauritia setigera (1), 2', killed Dec. 
MetTOxylon amicarum (1), 3', killed 

Dec. 
NephrospeTma vanhoutteanum (1), 

I', killed Dec. 
Opsiandm maya (11),2' to 6', all killed 

Dec. 
O?-bignya cohune (1), 2', unaffected. 

~. speciosa (4), l' to 2', injury none to 
111conse~luential, apparently hardy here. 

PamJubaea cocoides (1), 20", unaf­
fected. 

Pauro tis wrightii (2), 3' and 7', un­
affected. 

. Phoenix : Plants of the following spe­
nes were 111 no way affected: P. "abys­
Sl~tCa" (1), 6'; P. canariensis (4), 2' to 

12,; . P. dactylzfera (3), 2' to 7'; P. hu­
mzlzs (1), 5'; P. roebelenii (5), 3' to 8'; 
P. recl;nata (20) 4: to 11 '; P. rupicola 
(1), 5 ; P. sylvestns (2), 6' and 9'. A 

few. of each of the following hybrids, of 
which ~nly the female p arent is known, 
lost theIr buds but not any of the opened 
leaves ~nd subsequently grew new buds: 
P. puszlla X ? (6), 2' to 5'; P. rupicola 
X ? (5), 2' to 3'; P. zey lan ica X ? (6), 
l ' to 2'. 

Phytelephas macrocarpa (1),2', killed 
Dec. 

Pinanga kuhlii (1) , 3', minor damage 
Dec., extended J an. , killed Feb. 
. ~ritchardia becc(lriana (1), 2', minor 
m Jury Dec. and Jan., seemingly killed 
Feb., r~vived Apr., killed by larvae May . 
P. paczfica (2), 2', killed Dec. P. thurs­
tonii (8), all 2', all killed Dec. save one 
speci!nen which r etained one green leaf 
and IS now gradually recovering. 

Pseudophoen,ix vinifem (1), 5', killed 
~~c. P. sargen tlz (1), 2', inexplicably not 
mJured. P. saonae (2), 18", killed Dec. 

~tychosperma elegans (9), 5' to 12', 
folIage and also woody trunks destroyed 
D ec., trunks exuding a pinkish paste 
whe.re cells were rupt.ured, fatal damage 
ObVIOUS to every speCImen from the first 
h~rd freeze (these palms had survived, 
WIthout. the slightest injury, five light 
freezes 111 past years). P. macaTthurii 
(2), 3' and 4', killed Dec. P. sp. "Ra-

gey" (2), 5' and 7', killed Dec. Also killed 
Dec., five specimens of two undeter­
mined species. 

Raphia rufJia (1), 2', foliage destroyed 
Dec. and plant seemingly dead, recovery 
started early June but killed by larvae 
in Sept. 

R einhardtia gracilis var. gTacilior 
(1), I', three fruiting stems killed, two 

suckers remained alive, plant dug up 
and placed indoors on eve of Jan. freeze, 
not replanted. 

RhapidophyZZum hystrix (1) , 3', unaf­
fected. 

Rhapis excelsa (2), 3' and 6', u naf­
feeted. 

Rhopalostylis batLeri (1), 1', appar­
ently killed Dec., revived late Mar., killed 
by larvae Apr. 
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Rhyticocos amara (1), 4', half foliage 
destroyed by successive freezes, recov~ry 
complete in Aug. 

Roystonea elata (8), all 4' and two 
years old, planted Nov. 1957, all killed 
the following month. R. olemcea (2), 3' 
and 5', both killed Dec. R. regia (17), 
5' to 24', nine of which were 2Y2 years 
old averaging 5' in overall height, all 
killed Dec.; five six-year olds averaging 
12' killed Dec. €xcept for one survivor 
growing under oak foliage, this survivor 
now healthy again; one 14' specimen 
eight years old killed Jan.; one 16' speci­
men ten years old lost all foliage Dec., 
grew two new leaves late in the month, 
new foliage destroyed Jan., began re­
covery late Mar., again flourishing by 
late fall; one 24' specimen about twenty 
years old lost all foliage Dec., made no 
recovery till Apr., but again flourishing 
by late fall. 

Sabal causiarum (1) , 3', unaffected. 
S. eton ia (14), 3' to 5', native, unaffect­
ed. S. glaucescens (1), 3', unsightly dam­
~~e to fo~iage, no deep injury. S. maur­
ltlaeformls (1), 20", ugly but inconse­
quential damage to foliage. S. mayarum 
(1) , 5',. unaffected. S. nematoclada (1), 
3', folIage mostly burned, otherwise 
uni?jured. S. palmetto (4~), 8' to 26', 
natlve, unaffected. S. parmflom (1), 2', 
totally uninjured though its "saucer" 
was covered with a thick cake of ice for 
seven hours. S. texana (1), 3', unaffect­
ed. S. umbraculifera (2), l' and 3', 
un affected. S. yapa (1), 2', unaffected. 

Sa,lacca edulis (1), 3', killed Dec. 
Scheelea sp. (1), 8', third of foliage 

lost Dec., more in Jan., severe injury 
Feb. , appeared moribund Mar., recovery 
complete by Oct. 1959. 

Serenoa repens (3), l' to 6', native, 
unaffected. 

Syagrus coronata (4), all 2', all seem­
ingly killed by cumulative effect of 
freezes, three dug up and discarded, 
mere stub of the fourth invisible after 
being mashed by wheel of tree-crane 
truck, began revival early May, by Aug. 
fully recovered, wherefore it may be 
su~pected that the three other plants 
mIght have survived if not discarded 
S. quinquefaTia (1), 3', seemingly dead 
from December 12 till late May, this 
palm has fully recovered. S. sancona 
(1) , severe damage Dec., seemingly dead 
~arly Jan. till early July, full recovery 
m 1960 S. weddelliana (2), each 2', 

minor damage to one which was later 
killed, Mar., by larvae in bud, the other 
one unaffected. 

Synechanthus sp. (1), 3', its only stem 
killed Dec., suckers killed Feb. 

Thrinax parviflora (8), l' to 4', three 
killed Dec., three others killed Jan., two 
largest both survived the winter but 
were killed May by larvae in lower buds. 
(This palm much more cold-resistant 

when adult) . 
Tmchycarpus fortunei (3), 18" to 3', 

unaffected. T . martianus (1), 18", un­
affected. 

Trithrinax brasiliensis (1), 2', unaf­
fected. 

Veitchia merrillii (19), 3' to 9', all 
killed Dec. V. sp. (probably V. mont­
gomeryana) (2), 5' and 6', both killed 
Dec. 

Washingtonia robusta (3), 6' to 14', 
unaffected. 

.Zombia antillarum (1), 1', slowly de­
clmed for 8 months and died. 

The maximum and minimum temper­
atures below were recorded at 2514-2518 
South Peninsula Drive, Daytona Beach, 
Florida, in degrees Fahrenheit. Each re­
cording was made at 5 p.m. for the 24-
hour period then ending. Temperatures 
of 32° or less are shown in Italic type. 

Day Dec. 1957 
1 _________ _______ 64-35 
2 ______________ 62-32 
L _____________ 69-40 
4 ______________ 66-40 
5 _________________ 62-39 
6 ___________ ______ 69-44 
7 _______________ '16-57 
8 ________________ 80-59 
9 _________________ 66-50 

10 _______________ 55-38 
11 ______________ 65-43 
12 ________________ .44-25 
13... ________________ 55-27 
14 __________________ 63-35 
!5 _________________ 62-42 
16 _________________ 63-50 
17 __________________ 70-45 
18 _________________ 69-55 
19 ________________ 67 -55 
20 __________________ 78-58 
2L ______________ 64-52 
22 _______________ 72 -61 
23 ________________ 76-64 
24 _________________ 77 -63 
25 __________________ 76-62 
26 __________________ 70-63 
27 _________________ 71-58 
28 ________________ 73-61 
29 _________________ 67 -58 
30 _________________ 69-56 
31 ___________________ 68-54 

Jan. 1958 
70-56 
56-45 
58-54 
52-50 
61-50 
65-54 
53 -47 
42-35 
43-27 
52-33 
61-35 
63-38 
65-58 
68-53 
63-44 
53-45 
59-39 
55-39 
55-45 
68-46 
66-47 
57-48 
59-45 
71-57 
62-41 
68-44 
61-45 
61-40 
57-44 
59-39 
69-56 

Feb. 1958 
65-41 
59-35 
49-32 
56-30 
63-35 
'76-44 
75-57 
5'7 -39 
57 -36 
53-5'7 
55-45 
54-45 
47-35 
55-31 
68-36 
61-35 
48-29 
48-26 
54-26 
53-29 
58-35 
63-42 
65-47 
67-47 
66-59 
67-40 
83-60 
75-55 
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List of the Hardier (t) and Half-hardy (:j:) Cultivated Palms 

A crocol77 ia acu /eata t .. 
__ _____ arm en talist 

----_. fu sifor mist .. 
_______ h os pesJ. " 

--_____ .mex iCCI nat " 
___ . ___ scle rocarpat 

-----. lotai t .. 
Aiphanes Iindenia17at .. 

A rchon lop /wen ix 
cu nninghamianat " 

A recastrum ramanzofjianumt • 

ATenga englerd " 

B ismarckia 170 bilist " 

B orassus (label/itert 

Bra hea d u/cist 
Butia CCl jJitata t " 
______ eriospat hat " 
___ ___ . a ll oth er speciest 
Caryota mitis 

[suckers, shorter stems 
onlyJt .. 

ochlan d rat 
______ . u rens 

[older specimens onl y]t .. 

Ceroxy lon sp eciest 
Cha maedo'rea bmchypoda:t .. 
_____ __ ca taractarumt .. 
_____ .costm·icanat " 
_ ____ eleganst " 
______ ernesl i-a ugllstq " 
_______ e'·umpens t " 
_______ .gmm in ito1iat 

---- -- klotzschiana t " 
________ -radicalist " 
______ seitTizii t " 
______ .several undet. spp. j: " 
Chamaemps humilist " 
COccothTinax crin ita t " 
CotJe'Tnicia albat 

.----- ceriferat 

COTypha u177braculiterat " 
Cryosophila warscewicziit " 
Dip/olhemium campestre t 
------- ma'ri timu mt 
Erythea annatat 

-------. b1'an degeei t 
__ edu list 

H yphaene thebaicat 
] ubaea chilensist 
] u baeopsis caUra t 
Liwala gra ndist " 
Livistona austTalist " 
_______ chinensist " 

------. cochinch in ensist " 
------- decitJienst 
______ mariae t 

------- rottm di fo1iat " 
Nann01Thops ritchieanat 

Orbign)'a cohune t " 
------ speciosa t " 
Para jubaea cocoidest " 
Paw-otis wrigh tiij " 
Phoenix "abyssinica"t " 
_______ canariensist " 

------- dactyliterat " 
______ humilis t " 
___ . ___ paludosa t 

---- -- reclinata t .. 
_______ .1·oebelenii t " 
_____ mpicola t .. 
-____ __ sy /vest-ris t " 
____ ___ zey lan icat 

Pseudophoen ix saTgentiit .. 
R hapidophyllum hyst"ix t " 
R hapis excelsat " 
________ humilist 

Rhopalosty lis baueri 
[older specimens only]:t 

. ___ ._. sapida 
[old er specimens onl Yl:t 

R hyticocos amamt .. 

Royslonea etata 
[older specimens onl Ylt '" 

_______ Tegia 
[older specimens onl YH .. 

Sa bal alleniit 
______ .causiarum t " 
----__ . e tonia t " 
------- glaucescenst " 
-------. .maU?·iliaetormist .. 
-______ .mayamm t " 
______ .m exicanat 
_______ .minor t 

------monisian at 
________ nematoclada! " 
______ .palmetto t .. 

------.. pan;iflomt .. 
________ texana t " 
_______ umbraculit erat .. 
---_____ yapa t .. 
---_____ yucatan icat 

Schee/ca speciesj: " 
[probably other species]. 

Sennoa "epens t .. 
SyagTus coronatat " 
_______ in signist 
________ q uinqueta-riat .. 
___ __ . sancona::: " 
_____ .. weddelliana:l " 

T hrinax microc(L1'pa t 

Trachycarpus t 01·tun eit " 
_______ ma-rcianus t .. 

-----. taki l t 
T rithTinax acanlhocoma t 
______ brasiliensis t .. 

W ashingtonia fi lit eTa t 
________ 1'Obustat " 
Zom bia antillarumt .. 
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tBeca use the term " hardy" ca nnot be uni versa lly ap­
pli ed with accuracy to suit all subtropical climates, the 
adjecti ve "hardier" has been availed of to avoid any 
poss ible misinterpreta tion. Obviously the cl imates of 
the cooler palm .growing regions are not identica l, and 
on the contrary are sometimes drasti ca lly different even 
withi n th e borders of each state or country where 
palms are culti vated . It follows, then, th at the word 
"hardy" referring to cold tol erance is only relative and 
cannot a lways be used interchangea bly fo r th e culti ­
vated palms of northern Florida, southern Californi a, 
southern T exas, southern J apan~ etc . 

tThe term " half-hardy" as used here is res tr icted 
to the palms which suffered relati vely minor damage 
duri ng the co ldest winter of record on the peninsula 
a t Daytona Beach, or else, thou gh severely damaged , 
have shown a consistent ability full y to recover; plus 
certain other palms for whi ch good grounds ex ist to 
consider them equ a ll y cold ·resistant. 

The check list a bove is not represented to be com­
plete, for no r ecords ex ist for all the palms cu ltivated 
at one time or another in all the subtropica l climates 
throu ghout the world . Moreover , the list migh t b e 
extended by the inclusion of borderline cases . Longer 
experience with more palm sJ1)ecies and larger speci · 
!'Dens should lead to a n ex pa nsion of a check list. There 
IS more than just a suspicion that many pa lms having 
tough or waxy foliage may possess cold-res istant prop­
erti es, as untried speci es of Copernicia , Coccothrinax, 
Corypha, several other genera; a nd there is little ques­
tIOn that several dozen speci es of Chamaedorea, not yet 
tested for cold endurance. would prove markedly hard y 
in culti vation. 

The above list might be extended almost indefinite­
ly, depending on the degree of conservatism brou ght to 
bear. N one of the palms survi ving in the compiler's 
collection solely by som e odd streak of lu ck have been 
included in it, thou gh of these there are a surprisingly 
fair number. Something less than h alf-hardy, as de­
fined above, but well able to tolerate a few li ght 
freezes not followed by continuous cold wea ther are 
some of the palm species of the fo llowing genera: 
Areca (A. tr iandm) , Arenga (A. pinnata, A. ambong), 
Arik ur)>Toba, Chrysalidocarpus, Drym ophloeus, H edy­
scepe~ H oweia, Latania~ L icuala, Mascarena. P inanga, 
PTitcha'rd ia (P . beccariana a'1 d certain oth er Hawaiian 
spp. ), Pseudophoenix, R a jJh ia, T hrinax a nd still other 
genera not m uch represented in cultivation as yet if 
at all. 

• An asterisk denotes species has proved its cold tol­
eran ce in the H ardi er (t) or in the H alf- hard y (n 
category for the peninsula a t Dal'tona Beach , Florida . 



USES OF THE PALMS 

Use of Palms In the Home Garden 

NIXON SMILEY 

Although the palm is widely planted as an 
ornamental in the tropics and subtropics, little 
has been written that suggests how to use it in 
landscape design, especially as related to the 
small place. What has been recorded, merely 
states that the palm is an interesting plant useful 
to create the lush atmosphere associated with 
the common idea of the tropics. 

Since no particular style of gardening has been 
developed in the tropics that has attracted special 
distinction, "as such," the beginner in this coun­
try has no precedents on which to lean or from 
which to borrow. 

The problem that usually comes first to mind 
is the selection of which palms for planting. 
Should one use small palms for the small garden 
and large palms only in the large garden? "What 
does one prefer in leaf forms with their resulting 
textures in mass? rVIay one plant a fan palm next 
to a feather palm? Are there palms that combine 
well in settings of broad leaved trees and shrubs, 
and if so, how should they be used? Should one 
also consider color of leaves? Are there palms to 
be avoided? Or is one interested in palms for 
purely sentimental reasons, as are so m any per­
sons born and bred in the "North"? 

The most commonly met idea in the use of 
palms, is the creation of an avenue or line of a 
single kind or to plant a pair one on either side 
of an entrance. These ideas by no means exhaust 
the possibilities and if not well considered have 
in them elements of danger. 

Since this paper is concerned with the 
home grounds rather than with estates, 
the first decisions must be made as to 

Nixon Smiley zs the well­
known faTm and gmden editm 
of the Miami HeTald. Since 
1956 he has also served as the di­
TectoT of the Fainhild TTOpical 
GaTden, noted f01" its outstand­
ing collections of palms. MT. 
Smiley is also a diTectOT of Th e 
Palm Society and a membeT of 
the editoTial boaTd of its joW"­
nal, PTincipes. 

whether or not palms are to be the domi­
na n t rea ture of the plan ting or if they 
are to serve only as accents, or be concen­
trated in some specially restricted area, 
such as a patio. 

Whether one has considered it or not, 
a palm, any palm by its very nature, is 
an object to which the eye turns in­
stinctively. 

The basic reason~ are two. First, in 
spite of the occurrence of some species 
native to this country, under widely 
differing ecological conditions, the palm 
is not a common element in our general 
scene. To turn to the savannahs with 

[158 ] 
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t.heir iso la ted or grouped specimens of 
palmettos, to wa terways with clum ps of 
Paurotis, dry p ine lands wi th ex panding 
colonies of Serenoa, or d ry can yons with 
specimens of Washingtonia, gives only 
indi rec t inspi ra tion for the home garden 
with its limited dimensions. Second, the 
stru cture of the p alm plants in itself, is 
so distinct from our com mon accustomed 
plan t forms, that th e eye and mind are 
immedia tely involved with it. 

Like other wood y p la nts, there is first 
the cen tral axis from whi ch th e leaves 
extend, in masses tha t are strongly 
marked by the rela tive ly fl at p lane su r­
faces of the fan p alm leaf, or the soar ing 
a rcs of the rachis of th e fea ther palms. 
The blades of the fa n palm rela te to one 
ano ther again, in spiralling circles, and 
overlap in degrees as in fish scale pa t­
terns. The blades o f the feat her palms 
give n o such pa tterns but are more like 
the soa ring arcs of an ex plos ion ! T he 
trunk that carries all this may be smooth 
as any architec tural column with the 
leaf mass like an expanded ca pi tal, or 
it may be pa tterned with the bases o f old 
leaves as removed, som e like b osses in 
a rchitec ture, som e like basket work as in 
the species of Sabal. The rela tion be­
tween this trunk and the leaf mass is 
a lso of grea t importance since the h eight 
of the bar e trunk will determine the 
effectiveness of the to ta l silhou ette. 

In the leaves themselves other desig n 
elements are to be reckoned with. Color? 
There are innumer able degrees of green­
n ess, from dark to light, from yellow 
toned to grays ; from dull matt surfaces 
to glistening shine, all of which relate to 
the effects of sunlight and shade fa lling 
on them, whether sparklingly refl ected or 
absorbed. 

There are also to be noted the ac tu al 
width of the individual sec tions, pin­
nae, as ex tremely n arrow segmen ts give 
a grace not found in the broader ones. 
This varia tion also rela tes to the way 
in which the wind may move the leaves, 
gently as in grass or with a cla tter tha t 
as tonishes. 

All of these things and m ore are to be 
found in p alms and should m ake clear 
tha t one must find the perfec t position 
for any palm before introducing it into 
a garden scheme, particularly a small 
garden property, which as a wh ole is 
an artificial, man-made, man-domina ted 
unit, in an even more artificial human 
crea tion, the city or to""n. 

If one is de termined to have palms, 
the ideal prac tice is to visit as large a bo­
tanic garden collec tion as on e can fin d 
and study the plants to de termine which 
pl eases mos t and which sugges t a rea­
sonable size for th e home property, re­
membering keenly that a fin e specimen 
or group of specimens in ample acreage 
is no criterion fo r successful use on a 
tow n lo t. If one is no t convin ced of this 
point, he need travel no grea t d istance 
to find sma ll p ro perties in his home town 
on which palms plan ted many years ago 
as "charming grace ful things" are now 
monsters that overshade the garden, 
d warf the house a nd require particul ar 
p lan ting undernea th their ca nopies. In 
many parts of the country, magnificent 
pairs of the Ca nary Island Date Palm 
now presen t a sorry spec tacl e for the 
same rea'ion, though in themselves they 
are superb. 

T he nex t step toward planning is a 
visi t to the bes t nurseries to discover 
whether or not the palms yo u prefer are 
available. Many are not. T h is too be­
comes increasingly a "reducing exercise" 
fo r the gardener who lives far fro m the 
frost free areas and aga in for him who 
li ves in a basically dry area of m inimu m 
or seasonal rain fall. 

Except for the specialist wh o mea ns 
to become a collector of palms, the de­
sign problem is tha t of in troducing this 
"p rima donna" type of plant into a 
general scheme, of developing its full po­
tentials without missing the to tal effect 
of all the other plants one cares to grow. 

As a practical reminder on the m atter 
of growth ra tes remember tha t species of 
Vei tchia, Cocos, PtychospeTma, Livis­
tona, TtVashingtonia, A?-ecastl-um, and 
R o'ys tonea are fa irly rapid ; C opemicia, 
COcco thTinax, Pseudophoenix, and Sabo l 
are slow. Buy as large a plan t as one ca n 
afford, and plant the fas t growing sorts 
where you wan t heigh t and mass in a 
hurry, and the slow ones for immedia te 
effec t, leav ing all problems of ultima te 
heights to your descendants. 

No mention has been made till now 
of the species tha t produce clumps, 
many stems in clusters. For them, one 
must u se the des ign prac tices such as 
one uses for shrubs with strong vertical 
elements of trunk and stems, as in clump 
bamboos, the spectacular Vi buTnum ja­
ponicum, or on a smaller scale, Nandina. 
Like all such pl an ts, these palms m ust 
be studi ed for the ultima te widths of th e 
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clumps, which in the case of Phoenix 
Teclinata differ from those of PauTotis 
wTightii, Chl·ysalidocaTpus lutescens or 
Rhapis excelsa. They can give a prob­
lem as difficult as that of any ill chosen 
hedge plant. 

Undoubtedly a visit to the Fairchild 
Tropical Garden near Miami will give 
inspiration. Designed by William Ly­
man Phillips who had a huge acreage on 
which to work, abundant funds, a rela­
tively flat terrain, water for pond and 
lake, and plant material either bought 
as specimens or specially grown, the gar­
den presented an almost ideal opportu­
nity to his creative powers. The results 
speak for themselves. Using the basic 
principles of mass versus void, height 
versus flatness, matt surfaces (lawn) 
versus reflecting surfaces (water), the 
result is outstanding. The essential ele­
ment of its success, however, lies in his 
acute and accurate "sense of scale." 

It is the lack of the last element that 
frequently either destroys or mars the 
home development. One should study 
such effects as Mr. Phillips created and 
translate them either in degree or by 
section into his own setting, always re­
alizing the smaller degree in each detail. 

If one's property is relatively flat or 
the areas to be planted are so, a degree 
of formality in the design of the plant­
ing aTeas will usually preserve a sense of 
space, as visual perspective will add ap­
parent distance. Curving outlines, our 
design inheritance from other types of 
terrain, are useful chiefly in larger areas, 
but remember that every curve must 
have a reason, not a whim, for being. 

If one decides one wants palms in 
quantity and determines to keep them 
near the property lines, remember that 
the 'man next door may not like palms 
at all. As hedges they of£er no more 
community problem than any other 
hedge plant, but palms that develop 
huge crowns, the shade of which may 
fall on the adjoining property, should 
be placed with care. The same thing is 
true for palms planted near the home 
paths, drives, and public sidewalks. Some 
are spiny, some are dirty, with falling 
leaves, fruits and flowers. Be careful! 
Some species are shade loving and if you 
now have fine evergreen trees, th~se 
should be one's choice. A short periBd 
of study will also make clear the fact 
that grouped palms may well start with 

plants of various heights to bring out 
full contrast of the height levels of the 
several crowns. It will also make clear 
which species, among those possible for 
the location, will make good compan­
ions. And a little wit and imagination 
will suggest what companion plants 
shall be used, remembering always that 
the companion plant should either be 
one of no strongly marked character, 
thereby offering no competition, or one 
with strong character in a minor degree, 
as for example the many aroids available 
for some areas or some of the amaryllids 
that repeat the fountain or explosion 
form in their foliage. 

In planting against a wall or bUlldmg 
two design elements should be recalled. 
Is the palm chosen one that makes a 
mass or one that gives a silhouette pat­
tern, i.e., trunk and top? The latter are 
more difficult to place as the specimen 
bought and planted so that the crown 
today is shown against a wall, will grow 
taller and the crown rise above the roof 
line. Will that be equally effective? 

Remember also that palms are some­
times noisy in the wind, that they brush 
against home or wall and that they do 
normally make some litter. 

This last idea leads naturally to a re­
minder that palms do need a certain 
amount of grooming, discussed else­
where in this issue, but grooming is time 
consuming, arduous work and costly. As 
a home owner do you want much or 
little? 

Not all lovers of palms live in south­
ern Florida or in California, but design 
problems are the same everywhere. The 
chief d-ifference as one moves out of the 
favorable areas is the reduction in the 
number of species that may be used with 
safety. The pres€nt data are not final or 
arbitrary, for palm lovers will maKe the 
necessary experiments and prove what 
species may be added to those already 
known to be safe. The only cautionary 
remark mllst be that species that are on 
the borderline of hardiness, if they per­
sist, often show little of the beauty they 
present in the proper locations. 

If one needs professional advice, by 
all means get it. Remember that the 
professionals are somewhat new to all 
this too, and perhaps can offer better 
help in planning the areas to be devel­
oped than in choosing the species to be 
planted. 
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Small Palms For Special Locations 

H. F. LOOMIS 

Harold F. Loomis is a direc­
lor of The Palm Society and a 
member of its editorial board 
and has long served as a direc­
lor of the Fairchild Tropical 
Garden. Prior to retirement, Mr. 
Loomis was, for a number of 
years, in charge of the United 
States Department of Agricul­
ture's Plant Introduction Station 
at Miami [Coconut Grove], Flor­
ida, where is to be found one of 
this country's outstanding col­
lections of palms. 

Expanding interest in palms engendered by 
the formation of an international group of palm 
lovers, The Palm Society, has resulted in the ex­
change .of untried species between tropical and 
subtropICal countries and induced much wider 
use of those already there. Also, new and en­
thusiastic palm growers have shown that many 
species may be established in areas beyond those 
previously known to be suitable. 

A few years ago the palm growers of one coun­
try had little contact with those in other lands 
and seed exchanges or purchases were difficult, 
if not impossible, to arrange but the roster of 
The Palm Society now provides the membership 
and others with names of residents in most palm 
growing countries who may be solicited for seeds 
or information of their species. The recent de­
velopment of several nurseries specializing in 
palms of all degrees of rarity also reflects the 
increasing interest in these plants and for the 
first time makes available many species never 
before commercially obtainable. Many people, 
also, have found it highly entertaining and pro­
ductive to visit other countries and collect seeds 
of species unavailable at home. Thus today 
many more species may be had with reasonable 
effort than a half dozen years ago, and the ac­
quisition of uncommon kinds has added greatly 
to the pleasure of having these decorative plants 
in one's garden or patio. 

As contrasted with most trees, advantages in 
the use of single-trunked palms, and some of the 
cespitose ones also, are that the size of their 
crowns is predictable and remains quite uni-

form throughout their life, increasing 
but little once the. normal top has formed 
although held higher and higher as the 
trunk grows; their root systems are less 
spreading and do not thrive from rea­
sonably removed plantings nor do they 
disrupt paving and water systems or 
clog -nome sewage drain fiefds. Since no 
palms are truly deciduous their tops are 
always green and the few old leaves that 
fall or are removed do not pr:o:sent the 
litter problem of most trees at certain 
times of the year. They are of easy cul­
ture and attacked by comparatively few 
insect pests or diseases. The relative 
ease with which many species may be 
transplanted, regardless of their size or 
age, also is in their favor. 
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R ecognizing the adaptability of palms 
to many unusual places and conditions 
makes them desirable subjects not only 
for home owners but for nurseries, flor­
ists, gardeners, and especially landscape 
architects wishing to combine beau ty 
and permanence with reasonable mainte­
nance in plantings that give or enhance 
a tropical atmosphere. 

'I\' hile palms range in size from tiny 
species that never exceed several feet in 
height to giants two hundred feet tall­
a few even becoming enormously long 
vines-the greatest use is found for those 
of dwarf to small or intermedia te size. 
The habits and names of some of these 
palms and the locations and mann ers in 
which they may be used to advantage 
are of importance. Generally, the well­
known and already established species 
are herein discussed but countries con­
tain a great number of other species that, 
from experience with related ones here, 
can be introduced with confidence of 
their suitability to our conditions. 

The majority of palms are sun lovers 
and do best under considerable or full 
exposure. Particularly adapted to growth 
in the open are the beautiful fan-leaved 
Coccothl·inax species of which C. argen­
tea is best known but C. dussiana, C. 
fmgmns , C. maTtii, and C. miraguama 
are among those also seen. C. crinita, 
with its trunk hidden in three-foot long, 
streaming fibres , is rare but much ad­
mired. The Florida Silver Palm, C. a1'­
gentata, is almost a dwarf, requiring 
many years before a trunk begins to 
form and seldom exceeds a dozen feet 
in height at maximum size. A true trunk­
less member of the genus recently intro­
du ced from Cuba, which contains the 
most na tive species, is C. pseudorigida 
var. acaulis, with small leaves composed 
of stiff radiating pinnae. No member of 
the genus has a large crown of leaves 
and, where height is not an objection 
to pl anting, any of the 35 presently rec­
ognized species will be found charming. 

The genus Th rinax contains three 
cultivated species: T. micmca1'pa and T. 
pa1'v iflQTo, of medium height, and T. 
monisii, which eventually develops a 
trunk only a few feet tall. 

Most palmettos attain large size, but 
several of them are intermediate or 
small although few of these have been 
brought into cultivation. Adapted to 
full sun are the trunkless Sabal etonia, 

and the widely seen S. palmetto, which 
requires many years to reach interme­
diate size but in exceptional locations 
eventually attains great stature. Another 
trunkless species, S. minor, appears to do 
well in all situations from fairly deep 
shade to full sun and has been reported 
to withstand winter temperatures as far 
north as Pennsylvania. 

H ardy, stout - trunked palms with 
gracefully curving, gray-green feather 
leaves are Butia capitata, its many varie­
ties, and B. eriospatha, which are seen 
more frequently in the northern por­
tions of the palm belt than in the sub­
tropics but do well in many parts of the 
latter. 

Among the many species of Copemicia 
in Cuba are some of small size but the 
interesting C. torreana, with its dense 
mass of leaves almost without petioles, is 
the only one of these attractive but gen­
erally slow-growing palms at all common 
in cultivation. 

Two species of PTitchardia; P. pacifica 
and P. thurston ii, are handsome palms 
but easily harmed by frost so that they 
may be grown only in the warmer parts 
of southern Florida. Hawaii is the home 
of additional species worthy of trial in 
the hope that hardier ones: adapted to 
the sub tropics, may be found. 

In this group also may be included 
the medium-sized and pinnate-leaved 
Mascarena lagenicaulis and M. ve1"Schaf­
feltii , interesting but hardly handsome 
palms. 

Single represen tatives of miscell a neous 
genera widely planted with succ~ss in 
full sun are the feather-leaved Anhury­
mba schizophylla; the European Fan 
Palm, Chamaerops humilis, that suckers 
when young but is easily kept to a single 
trunk; Erythea armata, from rocky can­
yons of Lower California, has a crown 
of arching lead-green leaves and has 
grown surprisingly well on a brackish­
water canal bank in South Florida; 
Phoenix TO ebelenii, the Dwarf Date 
Palm; Pseudophoenix saTgentii, with 
gray-green pinnate leaves, is adapted to 
sandy limestone areas, is tolerant of sea 
spray and of having its roots in what 
must be nearly undiluted sea water; 
Ptychosperma elegans, the Solitaire Palm, 
has arching pinnate leaves borne on a 
slender trunk with large clusters of small 
bright red fruits; Syagrus COTonata has 
gray-green feather leaves on a trunk en-
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cased in persistent leaf-bases rising in 
slightly vvhorIe.d arrangemen t; Trach),­
ca?'pus fortunez , the very hardy Chinese 
Windmill Palm, whose fan leaves and 
fibres from the trunk are put to many 
uses in its Chinese home. 

Another excellent sun palm is TTi­
th?"inax brasiliensis, with fan leaves and 
projecting spine-like leaf-base fibres. 
Last but far from least in importance is 
the widely planted Veitchia 111e?Tilli i, for 
man y years included in the genus Ado­
nidia. 

For those wishing the group effect to 
be obtained with multiple-stemmed 
palms there are numbers of suitable 
kinds from which selec tion may be made. 
'M uch used is C 17?'ysa lidocaTpus lutescens 
of intermediate size, spreading its feather 
leaves widely from curving trunks tight­
ly clustered a t base. The Mazari Palm, 
Nanno?Thops ritchieana, has its some­
what branching trunks hidden by the 
project ing, silvery, fan leaves, which 
make a mound not exceeding a dozen 
feet in height. It is worthy of tri al by 
growers along th.e northern border of the 
palm belt but is known to do well in 
much warmer regions. The Florida na­
tivePaw'o!iswrightii is slow growing and 
usually of m edium size but under the 
best conditions is capable of makin g a 
tremendous, dense clump. Somewhat 
more columnar in shape than any of the 
preceding is Ptychos'heTma m'lc([rthllri i , 
attaining heights of fifteen to twenty feet 
or possibly a little more. Seldom used as 
yet but tolerant of exposure to both 
sun and dry conditions is the Saw Pal­
metto, Serenoa Tepens, which spreads by 
subterranean trunks that, in a very old 
specimen, may rise six to ten feet above 
ground and, when pruned of their basal 
leaves, make a distinctive group. Offer­
ing distinct possibilities in a very un­
usual situation is the Nypa Palm, Nypa 
f?'Uti cans, of southeastern Asia and the 
Philippines, a truly. aquatic, pinnate 
leaved species, suited to brackish water 
shores or tidal swamps in southern Flor­
ida, where freezing temperatures are in­
frequent. 

Outstanding among the palms that do 
best in full shade are those of the gnat 
genus Chamaedorea, made up of species 
ranging from the tiny C. elegans, prob­
ably the most widely grown palm in the 
United Sta tes today and well known by 
its synonymous name as Neanthe bella, 

through single and multiple-trunked 
species of increasing size to vine-like 
o?es climbin~ for m any feet. Most spe­
CIes have bnght green canes or stems 
with promi nent nodes resembling bam­
boo, the feathery leaves contributing 
furt~ler to the similarity. Among the 
cultIvated species are C, concolO?', C. 
costaTicana, C, e?'umpens, C. geonomae­
fOTmls, C. pacaya, C, seifTizii and C. tepe­
jilote, to name a few, ChamaedoTea 
eTl1 esti-augusti, fOTm eTTy knows as Eleu­
theTOpeta Tu m eTnesti-au O'usti is a beau­
tif~ll pal,m with leave~ of completely 
ul1!ted pInnae, 

Among other fine shade species the 
magnificent Licuala gTandis rarely ex­
ceeds a six-foot trunk supporting bright 
green leaves that are almost circular. 
The new, bronzed, pinnate leaves of 
Pinanga h'uhlii give added attractiveness 
to this small Indonesian Cluster Palm. 
Suitable for all degrees of shade in moist 
loca tions is the Needle Palm, Rhopi­
dophyllum hys tTix , which forms a low, 
hemispherical mound with its numerous 
stiffly radiating palmate leaves rising 
from a very short but slender trunk. 
:Much taller, single-trunked, fan-l eaved 
palms are in th e genus C?'yosophilo, 01 
which C. wanccwiczii is most seen. The 
basal portion of its trunk and frequen tl y 
the upper parts as well have curious sim­
ple or branching spines that are modi ­
fications of roots developing only after 
the leaves have fallen from that part of 
the trunk. 

Three single-trunked palms of mod­
erate size, with pinnate leaves, r a ther 
recently established in South Florida, 
which will be more widely planted out­
doors as they become better known, are 
DTymo phloeus beguinii, D. olivaefonnis 
and Siphoh entia beguinii from Indo · 
nesia. 

The largest genus of American palms 
is Geonomo, predominantly made up 01 
handsome small to medium-sized shade­
species of which many are worthy of in­
troduction and trial bu t none is cur­
rently in wide cultivation here. 

A great number of palms are wood­
land species accustomed to shade in 
their early stages but eventually pushing 
their crowns of leaves above the forest 
canopy into full light. In the forest un­
derstory are many smaller kinds that 
spend their lives in the shade but among 
them are species capable of adjusting to 
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considerable or full sunlight as they 
grow older. In cultivation most of these 
palms do best if started in shade but in 
later life exposure to varying degrees of 
sun is possible. 

In the above category are Howeia 
belmoreana and H. fonteTiana , single­
trunked feather palms, from Lord Howe 
Island, that are among the longest culti­
vated of palms in ornamental use. In 
moderate shade, young specimens of the 
Maya Palm, Opsiandm maya, are very 
graceful but when they reach sunlight at 
their full height of twenty or more feet 
the relatively small crown of leaves gives 
the palms a spindly appearance that 
may, however, recommend them to cer­
tain locations. The dramatically pin­
nate-leaved, spiny, single-trunked A i­
phanes species, of whjch A. caTyotaefolia 
is most often grown, are shade lovers 
that become accustomed to the sun as 
they age. Zombia antillarum, a palm 
found in light shade in Haiti , will grow 
in full sun in South Florida. It is an at­
tract ive, cespitose, fan-species bearing 
clusters of large, round, snowy-white 
fruits and the trunks are encased in 
coarsely fibred leaf-sheaths having the 
apical fibres of each sheath in a coronet 
of spines. The slow-growing Lady Palm, 
Rhapis excelsa, thrives in partial shade 
and if not restricted in time will spread 
into a broad, dense clump seldom ex­
ceeding ten feet in height. The cluster­
ing Licuala peltata, L. elegans and L. 
spinosa are adapted from part shade to 
full sun. All are striking with palmate 
leaves divided at the base into radiating 
sections of several segmen ts each. An 
ideal shade species in its youth is the 
thick Cluster Fish-tail Palm, Caryota 
mitis, that later can be moved into full 
sunlight. 

Large palms such as the species of 
Ttl! ashingtonia, Roystonea and some of 
the dates (Phoe.n ix) , and several others 
have been used for a great many years in 
many countries along city streets, in 
parks, and around public buildings. In 
recent years some of the smaller growing 
species have come into their own in such 
places and their use is expanding. Spe­
cies like Phoenix roebelenii, Ptychosper­
ma elegans, Thrinax microcarpa, T. 
pa?'viflora , Veitchia merrillii, and several 
cluster palms are being used to beautify 
city business areas, where limitations of 
space, for both roots and tops, would 
preclude planting trees or shrubs. Many 

other small palms are suitable for similar 
planting, and mixtures of species can 
function to relieve the monotony of re­
peating single kinds. Safe cluster effects 
may be obtained by planting several 
single-trunked palms of the same kind 
very close together without danger of the 
clump spreading unduly, as might hap­
pen with a cespi tose species. 

In parkways between city streets or 
country highways, around public build­
ings, and in parks and gardens, low 
plantings that will not obstruct the view 
may be made with dwarf palms typified 
by Sabal etonia, S. minor, the trunk­
less form of Coccothrinax pseudorigida, 
and Serenoa rep ens, the latter possibly 
needing some pruning to prevent the 
trunks from becoming erect. Except for 
the last species, these palms are ideal 
for foundation planting of walls, homes 
or other structures, and need little care. 

Several kinds of palms planted to­
gether in groups occasionally are seen in 
parks or large gardens and can be ex­
ceedingly effective when properly placed . 
Judicious selection and combination of 
dwarf, small, and intermediate species 
in a restricted group can be arranged to 
produce a beautifu1, striking and long 
lasting unit for hotel entrance, court­
yard or garden. 

The home dooryard affords many op­
portunities for growing small palms ef­
fectively, in short rows, in groups of one 
or more kinds, or singly. All those pre­
viously mentioned are suitable subjects 
for such locations provided their re­
quirements for temperature, shade, and 
moisture are met. Even many of the 
larger palms are of sufficiently slow 
growth when young to justify planting 
and enjoying them for many years in 
spots they may outgrow eventually, ne­
cessitating removal. When this occurs, 
some compensation for the loss may be 
derived if the palm is an attractive speci­
men, capable of being transplanted, for 
such palms often command excellent 
prices. In more northern parts of the 
country, species grown in pots or tubs 
that must be given winter protection 
may be moved out during the summer 
and incorporated in garden plantings to 
add an unusual touch to what might be 
an otherwise commonplace scene. 

Among the shade and semi-shade-Iov­
ing species that do well in properly se­
lected parts of a dooryard or garden are 
many that adjust to growth indoors or 
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in patios for all or part of the ir lives. 
While some of these palms have been 
mentioned in foregoing page, a more 
complete discussion of them and their 
use in such locations wi ll be found in 
another part of this handbook. 

Among the members of the palm fam­
ily are kinds, growing in special habitats, 
that have adapted themselves to unusual 
conditions of low temperatures, moi­
ture, drought, alkalinity, and root re­
striction, singly or in various combina­
tions. 

Outstandingly hardy species of differ­
ent sizes, capable of withstanding 
considerable freezing, are A recastrU'ln 
romanzo{fianum, Butia capitata, C ha­
maerops humilis, Nannon·ho1Js Titchie­
ana, Phoenix canariensis, P. dactylifera, 
Sabal etonia, S. minor, S. palmetto, 
Serenoa Tepens, TrachycaTpus fortunei, 
Washingtonia filifera and W. robusta. 
During the severe winter of 1957-1958 
in Florida, Chamaedorea seifrizii, surpris­
ingly, proved very cold tolerant in sev­
eral locations, one as far north as Day­
tona Beach. 

Florida palms adapted to permanently 
moist locations are Rhapidophyllum 
hYStl-ix and Paw-otis wrightii, the latter 
also being able to grow in brackish wa­
ter, as is Pseudophoenix saTgentii. The 
oriental Nypa fruticans is wholly aquatic 
and will grow only where its under­
ground trunks are covered by brackish 
water, at least at high tide. Actually, 
many palms normally accustomed to ex­
isting on fresh water only, may be ac­
climatized to brackish water if, when 

young, they are p lanted in spots where 
their roots gradually reach into it as 
they grow. This fact opens the oppor­
tunity to experimenters for trying many 
palms in locations that might seem un­
likely because of high salinity of the 
water. 

Many palms are capable of having 
their roots restricted considerably with­
out seriously affecting their health al­
though possibly slow ing their rate of 
growth. Among these are the species 
su itable for indoor or patio use in pots, 
tubs or planting bins. In some coun­
tries, however, a few Dalms seem to seek 
rocky locations wher~ root systems are 
limi ted to a cubic foot or two of soil or 
humus and where they must endure vary­
ing periods of drought. Several of the 
species of Coccothrinax, like C. argen­
tata, thrive in such places, but preemi­
nent in prospering under hardship is the 
related Haitiella ekmanii, generally 
found growing in tiny pockets in solid 
limestone in exposed locations on the 
south coast of Haiti and nearby Beata 
Island. Other members of this austere 
grou p are certain species of T hrinax and 
Gaussia princeps, which lives only on 
the precipitous sides a nd tops of the cu­
rious rocky hills of Cuba that are known 
as "mogotes." 

While little has been done to test 
these palms in cultivation under as ad­
verse conditions as they face in nature, 
they appear to be fit subjects for trial 
in situations where root restriction, 
drought, low fertility, and exposure 
might prevent growing other palms or 
leafy plants. 
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Palms for Home and Greenhouse 

DAVID BARRY, JR. 

Palms do well as container plants because they 
put up with crowding and have no tap roots. 
They can be grown thriftily in containers that 
are small in relation to the size of the plant. 
When planting palms, however, or especially 
when re-potting them into a larger container, be 
sure to compact the soil with great firmness; 
otherwise the roots will not penetrate into the 
fresh soil. They will grow instead round and 
round in the old ball and the plant will even­
tually die. 

When palms are grown in planters, leave 
them in pots so that they can be revolved from 
time to time to prevent their leaning in the di­
rection of the strongest light. Thus the natural 
erectness and symmetry of the plants can be 
maintained. If the plants are in pots, further­
more, they can be taken outside for spraying with 
insecticides without first having to be dug out of 
the planter. To give such plants in pots the ap­
pearance of growing naturally in the planter, 
place moss or peat between the containers and 
level it off at rim level to the trunks of the 
plants. 

The most difficult problem facing the grower 
of palms and other indoor plants is how much, 
and how often, to water them. When a potted 
plant is given insufficient water, the small feed­
ing roots dry up and die. Then the plant cannot 
feed itself until water is provided and new feed­
ing roots are formed. This process takes time, 
and the plant suffers meanwhile. In order to 

avoid this drying out of the feeding 

David Barry, Jr. ; owner of the 
California Jungle Gardens, Los 
Angeles; California; is cunently 
vice-president and m ember of 
the board of directoTS of The 
Palm Society. He is also presi­
dent of the Brorneliad Society 
and vice-president of the Ameri­
can Plant Life Society. Besides 
palms; AfT. Bany is actively in­
terested in other mnamental 
g?'oups of plants; including espe­
cially cycads; aroids; bTOrneliads .. 
and orchids. 

roots, which will likely be located at the 
bottom of the pot, give water two or 
three times a week in sufficient quantity 
so that all of the soil in the container be­
comes moist. A test is to be sure that 
water emerges fr00fn. the.-·d>Fain hole. Two 
or three fillings of the pot to the rim 
may be necessary, A little experiment­
ing with each potted plant 'will help the 
grower develop a watering routine. Bear 
in mind also that the water requirement 
may change with the seasons. Frequency 
of watering can be reduced if containers 
of wood or tin are used in place of por­
ous clay. 

Palms will grow well in a variety of 
soils. Nevertheless, even though a palm 
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may grow naturally in a heavy soil, the 
rul e to follow in container culture is to 
use a soil mixture through 'which water 
will pass readily. To a light, porous, or 
sandy so il , acid humus. peat, or leaf 
mould . In genera l, good drainage is es­
sen tial to permit aera tion between wa­
terings, letting in the oxygen that is es­
sent ial to root development. In partiCll­
lar, in some areas, such as Southern 
California where the water is alkaline, 
lack of good drainage in a potted plant 
will trap the alkaline salts and the plant 
w ill becom ~ unh ealthv. A usual sig'n is 
the brown-tipping of the leaves. Sal t ac­
cumul ation may be visible on the surface 
of the soil, and may form a crust whi ch 
shou ld be replaced wi th fresh soil. 

'''' ith potted palms th ere are no prob­
lems in fertilization that are Deculiar to 
the Dalm family. Simply fo llow the di­
rec tions of the manufacturer of any fer­
tilizer tha t is fairly balanced between the 
essential elements. If possible, alternate 
between the organic and inorganic 
kinds. If grow ing palms in a temperate 
zone, stop feeding with the advent of 
cold weather, and resume in the spring 
with the beginning of warmer weather. 

Among the few pests that may afflict 
household Dalms are mites, known also 
<IS red spiders, mealy bugs, and scale. 
When a leaf area begins to lose its green 
color and to turn brownish, examine 
the underside for minute crawling " in­
sec ts." You may expect to find mites, es­
pecially when the air is dry. An infesta­
tion may attack the leaves of a palm 
severely enough to change markedly its 
appearatlce within two or three days. 
Lose no time in spraying the entire 
plant, with thorough a ttention to the un­
derside of the leaves. Repeat twice at 
four-day intervals to extinguish com­
pl etely the infes ta tion. Use miticide, 
a specific for mites. Malathion and other 
insecticides may h ave no effect on mites. 
Pests other than mites may be controll ed 
without haste as they are slow to dis­
figure a palm. Use any of the spray in­
secticides on the market for the purpose. 
Malathion is excellent. A word of cau­
tion: an oil-base spray suitable for woodv 
plants outside should be used h alf­
strength on palms, whether interior or 
exterior plants, to avoid the chan ce of 
burning the leaves. If mealy bugs get 
down between the trunk and the dry 
leaf sheaths, loosen th e sheaths so that 

the spray can reach all of the insects. 
An easy way to kill mealy bugs on a 

palm or two is to touch the insects with 
rubbing alcohol, applied either with a 
small cotton swab or brush. 

''''hen palm leaves become old, a nat­
ural process, they become dry, begin to 
lose their green color, sag, or may break 
at the stem. Cut off any old unsi ghtly 
leaves. In doing so, do not remove the 
leaf sheaths prematurely. Wait until 
they are clry and easy to loosen, for if 
pulled away forcibly while sti ll green, 
strips of trunk below the ring of attach­
ment will be torn off with the shea ths, 
forming permanent scars. The immacu­
lately clean and smoo th trunk of a palm 
is a n element in its beauty. 

Over the years the premier indoor 
palm, especia ll y in public places, has 
been the so-called kentia: How eia f01'­
ste?·iana. T he popularity of the plant 
justly rests on a comb ination of beauty 
and durability. T he dark green, arch­
ing leaves are thick and hard-fin ished. 
They resist colcl, lack of light, and neg­
lect. The How eia is not tropical, but 
sem i-tropica l. It comes from Lord Howe 
Island off the coast of New South ''''ales 
where the mean temperature is too low 
for the Coconut Palm. It will withstand 
several degrees below freezing, a resist­
ance that is important when the plant is 
used in buildings where hea ting is not 
maintained throughout the night. 
H oweia is usually planted three or four 
to the pot to create a many-leaved, full­
fo li age effect, and thus the palm ap­
pears to be a clustered type. 

When the climate is warm and tropi­
ca l, the common est plant is Chrysalido­
carpus lutescens, a n a tive of Madagascar. 
It is a tropical plan t and will not stand 
frost. It makes a very fine pot plant, and 
is a common house plant in many parts 
of the world. In large containers the 
smooth trunks reach a diameter of two 
to three inches. arching out at soil level 
to form beautiful, multiple-trunk, can­
delabra forms. In small containers, the 
trunks are much more n arrow. Some­
times the plant is grown in a profusion 
of n arrow trunks, as many as twenty to 
a five-inch pot. T his style is common in 
Hong KonQ' where the plant is every­
where-inside, outside, low in gardens, 
and high on balconies: 

Among single-tnink palms that do 
provide a desirable thickness of foliage 



168 THE AMERICAN HORTICULTURAL MAGAZINE 

are the many-leaved date palms of the 
genus Phoentx, and Syagnts weddelliana. 
Most of the date palms are too large for 
tub plants. Sometimes young plants of 
Phoenix canariensis are used around 
public buildings, at the bottom of light 
courts for example, to provide greenery. 
The commonest Phoenix for interiors is 
P. TOebelenii, the Dwarf Date Palm. It 
makes a splendid house plant. The 
crown of a well-grown plant will com­
prise thirty to forty leaves with a diame­
ter of from four to six feet, and the 
slender trunk a diameter of around four 
inches. The plant will withstand at least 
eighteen degrees Fahrenheit in the open. 
In] apan, especially, this species is gTown 
to robust and pleasing proportions for 
interior use. 

Syagnts weddelhana provides some­
what the same appearance as Phoenix 
TOeb elenii, but with more open and deli­
cate foliage. It is likewise slow in growth. 
SyaO'fus is more difficult to grow and is 
mo~e susceptible to attack by mites. For­
merly in large production in the United 
States, its popularity should be restored 
by increased production. 

The palm that in a few recent years 
has gone to the head of the list in Amer­
ican house palms is Chamaedorea ele­
gans. For all practical purposes, it is a 
Chamaedorea, still being sold and grown 
as N eanthe bella. It is not to be con­
fused with the palm which was discov­
ered around the turn of the century by 
O. F. Cook, the palm specialist with the 
United States Department of Agricul­
ture. Dr. Cook found a diminutive palm 
in Alta Vera Paz, Guatemala, which he 
called N eanthe bella. Dr. Cook's palm is 
perhaps a different species from the 
Mexican plant. It is not in commercial 
production and consequently is not 
known as a house plant. 

Chamaedorea elegans has become a 
chain store item and is raised by the 
hundreds of thousands, principally in 
Florida. It is used as a solitary pot plant, 
and when ,\fery small, as a dish garden 
plant. Sometimes it is assembled in 
groups. The species is fast-growing, and 

. is easy to grow. The popularity of the 
plan t is richly deserved as it is truly a 
horticultural gem. When young it pro­
vides the charm of a miniature. When 
in a three-inch pot, with a width and 
height of only a foot, and a trunk diam­
eter of half an -inch, the plant will go 

through its .teproductive cycle, forming 
floral branches and flowers that extend 
up among the green, feathery leaves. 
Such precociousness in a palm so small! 
Ordinarily years must pass before a palm 
is old enough to flower. 

Very popular house and conservatory 
palms are Rhapis humilis and Rhapis 
excelsa, clump palms with fan-shaped 
leaves. These species give a bushy, bam­
boo effect and will luxuriate in shade or 
semi-shade in the semi-tropics. They 
are slow-growing, and hardy, taking at 
least eighteen degrees Fahrenheit. 

Palms of the American genus Cha­
maedorea are deservedly growing in pop­
ularity as house plants. In Europe they 
have been used as such for many years. 
The virtues of Chamaedorea palms for 
interior use are many. The most impor­
tant is their ability to grow thriftily 
where the amount of light is deficient. 
They will also stand considerable neg­
lect in watering, as many species come 
from regions of prolonged dry seasons. 
The dozens of species present a great 
variety of appearances. The most popu­
lar kinds are the clump-forming types. 
The reed-like stems and feathery leaves 
remind one of bamboo which, as a dec­
orative motif, is much sought after. Such 
a resemblance is a valuable characteristic 
of these palms, as bamboo is not suitable 
for the interior as it sheds brown leaflets 
profusely and requires bright light. 
Many Chamaedmea species will with­
stand several degrees below freezing. 
They should not be grown in full sun. 
Single-trunked species can' be planted 
together in one container to make thick· 
er foliage. 

At the present time multiple stemmed 
species of Chamaedorea erumpens and 
C. seifTizii are commonly used in Florida, 
and in California C. eTumpens and C. 
costat·icana. The last is the best palm of 
the three in growth habit, leaf pattern, 
and depth of color. Single-trunked Cha­
maedorea species now in commercial 
production are C. geonomaeformis, C. 
klotzschiana, and C. cataractarum. Each 
species has its own distinctive foliage 
'characteristics, and is to be highly rec­
ommended as a house plant. 

In addition to the naturally lower 
growing palms, many tall tree palms 
will make attractive container specimens 
for interior use as juvenile plants. Ex­
amples are palms of the genera Archon-
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tophoenix, Dictyosperma, and Ptycho­
spenna. Among other clump-forming 
palms that are justifiably popular for 
similar use are the fish-tail palms, 
Caryota, and several species of Ptycho­
spenna, of which the most common is 
P. macarthurii, the Macarthur Palm. 

One of the most delightful palms for 
interior use is Livistona ?"Otundifolia. 
It is a tropical, tall tree palm. When 
young, and in small containers, it will 
remain small. The numerous fan leaves 
look like fringed dinner plates. The ef­
fect is charming. This species is not as 
commonly grown today as som e years 
ago, but it deserves a return of popular­
ity. Its more hardy relative, L. chinensis, 
a fairly common plant in Florida, is not 
as sui table for interiors as L. ?"Otundi­
folia. 

The kinds of palms currently used in 
interiors are few compared to the great 
many species tha t could be used. Palms 
tha t are being newly introduced to hor­
ticulture will find their way into homes 
and conservatories. Many of them are of 
exceptional beauty and interes t. Among 
the future house palms will be such 
dainties as the reinhardtias with nu­
merous slender trunks and "windows" 
in their leaves. Many other Chamae­
dOTea species and small palms from 
Madagascar will find their way to in­
terior use. The same prospect holds for 
new Rhapis palms, such as the varie­
gated, and a very diminutive one. Also 
there are several species of Licuala which 
may do well as potted plants. 

For the present, there are available 
among nurseries and florists in the 
United States a sufficient variety of palms 
to fulfill with their beauty, exotic qual­
ity, and dependability any interior re­
quirement. 

List of Palms Suitable as House and 
Conservatory Plants 

List 1. Species which are dwarf or 
semi-dwarf for pots or tubs. 

Balaka seemannii 
Calamus ciliaris 
Chamaedorea cataTactaTum 

Chamaedoj'ea concolor 
Chamaedorea costaricana 
Chamaedorea elegans 
ChamaedoTea e?'nesti-augusti 
ChamaedoTea en£mpens 
C hamaed01'ea geonomaefonn is 
C hamaedorea hlotzschiana 
C hamaedorea seifTizii 
ChamaedoTea tepejilote 
Clwmaerops humilis 
C hTysalidocQ1'PuS lut escens 
COccothTinax aTgentata 
Drymoph loeus beguinii 
H edyscepe can terbwyana 
How eia belmoTeana 
H oweia f01'steriana 
L icuala grandis 
Licuala spinosa 
Phoenix ?"Oebelenii 
Pinanga huhlii 
R einhaTdtia gTacilis 
Rhapis excelsa 
Rhapis humilis 
Syagnls weddelliana 

List 2. Species when young making 
good pot or tub plants but with age need 
to be given larger containers or planted 
in the ground. 

A iphanes caTyotaefolia 
Archontophoenix alexandrae 
ATChontophoenix cunninghamiana 
Areca tTiandra 
ATecastnlm romanzotJianum 
Butia capitata 
CaTyota mitis 
CaTyota "plumosa" 
CaTyota w'ens 
Cocos nucifem 
Dictyosperma album 
Heterospathe elata 
L ivistona chinensis 
Livistona ?"Otundifolia 
Paw-otis wTightii 
Phoenix canariensis 
Phoenix reclinata 
Phoenix rupicola 
Ptychosperma elegans 
PtychospeTma macarthurii 
T hTinax paTvifl()TQ 
TmchycaJ'Pus fOTtun ei 
Veitchia menillii 
Washingtonia j'obusta 
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Palms In Decorative Arrangements 

LUCITA H. WAIT 

Lucita H. Wait is execu.tive 
secretary of The Palm Sociel'\! 
and ably serves . its membenhip 
tTOm her /VItamz, Flonda, home. 
Familiarity with and j-ea,dy avail­
ablitty of palm material has 
made Mrs. Wait an authol-ity 
017 its use in decorative arrange­
m ents. 

The inventive arranger with a fresh approach 
to his or her material can find many uses for 
various parts of the palm-be it spathe, leaf, 
fruit, or flower. "There is hardly a palm that 
does not offer something which can be used in 
arrangements," observes the superintendent of 
one of the world's largest private palm collec­
tions . Leaves, either feather- or fan-shaped, in 
their varied tints of green, gray or silver; many­
branched inflorescences; fruits which may be 
scarlet, yellow, brown, or blue can be gathered 
for use in fresh arrangements. Dried materials 
with odd form or shapely curve can be carefully 
stored and brought out when needed. 

The qualities which make palm materials val­
uable are: their sculptural form, durability 
(especially when dried) , their relative rarity and, 
in some cases, their color values. Fresh materials 
can be freely used where palms grow abundantly ; 
they can be used alone or in combination with 
other plant material. One more often sees them 
in their dried forms, however, for then they can 
be kept indefinitely and shipped any distance. 
An example of the virtues of palm materials is 
a fine cluster of Raphia ruffia fruits. The seeds of 
this Madagascar palm are encased in hard, shiny 
shells, beautifully incised in a diamond design. 
A cluster of several fruits has weight, which 
makes it excellent as a center of interest or base 
for a composition. 'When fresh, the color range 
is in dull greens, orange and brown, which 
changes with time to a rich glossy brown. If 

some dried twigs of the inflorescence are 
left attached, they add line to the mass. 

In creating a dried arrangement using 
palm materials it is worth while to take 
time and to give considerable thought in 
making the arrangement. For if well 
done an outstanding composition will 
last indefinitely-it can be displayed for 
a while, put away, then brought ou t 
again and again. A well-known arranger 
in sou them Florida has several of these 
handsome creations which she not only 
uses repeatedly herself but has lent to 
others for demonstration purposes. 

Spathes are valuable because of their 
durability, form and sculptural qualities. 
The spathe is the protective outer cover­
ing of the flower cluster. While imma-
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ture it is generally green in color and 
may be shaped like a sword, a horn, a 
flat pocket, or a long sw itch. When the 
flowers are ready to appear, the spathe 
splits lengthwise. Many palms have thin, 
papery spathes, of no value to the ar­
ranger; others, however, are strong and 
hard. They are thick or thin, long and 
narrow, boat-shaped or spreading, ac­
cording to the species of palm from 
which they come. Usually they are 
smooth inside, with a good natural fin­
ish, while outer surfaces may be thorny, 
woolly, or have fissures running length­
wise. Occasionally there is a di fference 
in color between the inner and outer 
su rfaces. 

The "cohune" palms: Attaleo, Schee­
lea and Orbignya , almost impossible for 
the layman to tell apart, all bear enor­
mOllS spathes which open to reveal great 
ostrich plumes of flowers in orange-yel­
low or lavender, fo llowed by huge 
bunches of fruits. The spathes are from 
three to six feet long, deeply grooved on 
the outside, with a proiection four or 
five inches long at the tip. When they 
open it can be seen tha t the shell is 
quite thick, a half inch or more. They 
usually remain upright after the inflores­
cence has been released; occasionally, 
however, they become twisted into odd 
and ornamental forms . These spathes 
have a omewhat open, porous texture. 
After a time they may be attacked by 
borers, and a fine sawdust begins to sift 
out of them. This calam ity can be 
avoided or delayed by saturating the 
spathe with a colorless insecticide. 

Coconut Palm spathes have been 
cheapen ed in some localities, the writer 
believes, by being painted rather garish­
ly and wId as souvenirs, made into hors 
d'oeuvres trays, or, with the inflorescence 
left in and painted to resemble flowers, 
used as table centerpieces. In their natu­
ral form, however, they remain useful to 
the arranger. Trees which receive ample 
fertilizer and water produce larger, thick­
er spathes. 

The Queen Palm (ATecastrum Toman­
zofJianum) has spathes which vary in 
size and thickness. There is a tree in 
Orlando, Florida, which produces spathes 
of such good quality that they are in 
demand for making handsome trays, 
dishes, etc. Spathes of Syagl-us are par­
ticularly good. The wood is thin but 
hard, and of an attractive rich brown 
color. The spathes dry wide open with 

a graceful twist and are adaptabie for 
use as bases for fruit arrang"ements and 
in many other ways. ATilwTyToba schizo­
phylla has very slender narrow spathes, 
in demand for adding height without 
heaviness. 

Palm leaves are more often used in the 
fresh state, as they tend to curl up when 
dried. Some, though, are thicker and 
have a larger silica content; these can be 
placed between sheets of newspaper, 
shaped as desired , weighted down until 
dry, then trimmed to size. When care­
fu lly done good effects are achieved. 

Leaf sheaths or bases, the part of the 
petiole which encircles the palm trunk, 
are sometimes used. The Areca Palm, 
Chrysalidocal-pus lutescens has a long 
rather papery leaf-sheath which, when it 
drops off, curls into very good lines. The 
petiole is cut to the desired length and 
used as the "stem," whi le the sheath, 
turned upside dOvvn, becomes the top. 

The inflorescence consists of the 
spathe, the rachis or stem (usually 
branched), and the flowers , either pol­
len-bearing (male) or pistillate (fe­
male) , or both. Most palms have both 
kinds of flowers on the same inflores­
cence, with the female flowers at the 
base of the branch and the pollen-bear­
ing or male flowers at the tip. The latter 
drop off after opening and shedding 
their pollen, leaving the pistillate flow­
ers to form fruits. Thus, we often see 
the branched panicle with fruit maturing 
on the lower part of the branches and 
the upper part bare. Coconut "roses" 
are persistent sepals from which the im­
mature coconuts have dropped. The 
excess twigs can be trimmed off and the 
"roses" used in arrangements. 

Other palms, such as the Copernicia, 
have dainty inflorescences which dry in 
intricate and lovely curlicues. C. glabres­
cens is one of the favorites in this respect. 
If handled gently, the dried flower 
branches are remarkably durable in spite 
of their fragile appearance. 

The species of Latania bear male and 
female flowers on separa te trees; the 
dried stems of both are sought after by 
arrangers . 

The inflorescence of a Geonoma spe­
cies, probably binervio, has been dried, 
lacquered bright red and used as a 
Christmas tree in a home in Panama. 

Palm fruits lend themselves well to 
decorative purposes. , J Raphia ruffia, one 
of the choicest, has been mentioned 
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above. There are few mature Raphia 
palms in the Unite? States, however,. so 
fruits are at a premIUm. Anyone owmng 
a good cluster is fortunate and knows 
enough to take good care of it. 

The species of Hyphaene produce 
fruits with smooth skin, resembling small 
chocolate or gingerbread cup-cakes. They 
grow singly or in groups along dark 
brown velvety branches. Carefully tre.at­
ed, they are long-lasting. The. sweetIsh 
tasting meat around the see~ IS dry, so 
there is little danger of shnnkage and 
wrinkling. 

Nypa, the famous swamp palm of 
Indonesian and Philippine areas, has 
unusual inflorescences and seed heads, 
the latter reminiscent of a primitive war 
club. There is some difficulty in keeping 
the large nuts from falling away fl"{:nn 
the stalk; harvesting at the proper pomt 
or nuaturity may control this. 

'When using fresh palm materials in 
any quantity, ,,"e are more or less re­
stricted to areas in which many palms 
are grown out of doors so that cutting 
can be done as needed. More is con­
stantly being learned about palm sur­
vival, and in time growing locations may 
be extended by judicious use of the 
proper species. 

Those who have access to fresh palm 
materials already know how sensational 
a good palm exhibit can be. The scarlet 
fruits of the Christmas Palm, the Soli­
taire Palm, the Macarthur Palm, the 
Cherry Palm, or the newly described 
species of Veitchia montgorne?-yana, have 
been used with much success in southern 
Florida shows. Unfortunately, they hold 
their color and shape for only a few days 
and cannot be dried successfully. ThTinax 
pa?-viflora (the Key Thatch Palm) has 
long sprays of white fruits like porcelain 
beads, while species of Livistona bear 
blue or olive-green fruits. Harder to 
find, but very handsome, are compact 
bunches of large red or yellow fruits of 
the Peach Palm (Bactris gasipaes) . 

'J Most palm flowers are cream or white 
'and very fleeting. An immature Coconut 
Palm spathe, for exarnple, can be cut 
from the tree, slit carefully down one 
side, and the flowers talk gently removed. 
When held upright and twisted from 
side to side, the branches of the inflores­
cence will fall outward, forming an ivory 
fountain which will last for about twen­
ty-four hours, then begin to turn dark 

and drop. Churches sometimes use the 
flowers of Queen Palm (A recastmrn 
rornanzofJianurn) , prepared in the same 
way, as decorations on Palm Sunday. 

There are brightly colored palm flow­
ers also. Mention has already been made 
of the gorgeous yellow and lavender 
plumes of the "cohunes." Phoenix Tecli­
nata has orange bracts surrounding 
white flowers; some jelly palms (Butia 
capitata var.) have lavender flowers. 
Male blooms of an Arenga species, erro­
neously called in southern Florida Wal­
lichia caryotoides, are rich golden yel­
low and extremely fragrant-a two-inch 
piece will perfume a large room. The 
Spindle Palm flower (Mascarena lag en i­
caulis) is not at all showy unless seen 
under a magnifying glass, but its mig­
nonette fragrance is delightful. A few 
strands migh t be introduced into a large 
arrangement for the' sake of the scent. 

Leaves of palms, used fresh, offer many 
opportunities for creative work. Mrs. 
Yoneo Arai, of Greenwich, Connecticut, 
has used the leaves of the dwarf pal­
metto, carefully trimmed and the peti­
oles bent into curves, to make an out­
standing arrangement in the Japanese 
manner. This arrangement has been 
pictured in numerous books and articles. 
T hrinax rnicroca?-pa leaves, fan-shaped, 
are blue-green on the reverse, and make 
a charming background for other greens 
and bright colors. Livistona rotundlfolia 
has handsome shiny green leaves; those 
on mature plants may be t~o large for 
most uses, but young speCImens, par­
ticularly if raised indoors, will furnish 
beautiful smaller leaves, unmarred by 
the hazards of outdoor conditions. 

Few of us own or have access to large 
numbers of palm trees which may be 
plundered for artistic purposes. There­
fore, we must have a keen eye for an 
interesting piece wherever it can be 
found and not be timid about going 
after it. 

The Palm Spathe, at the Fairchild 
Tropical Garden stocks a few items in 
their natural state. 

Uses of palm parts in arrangements 
are only in their beginning, and an alert 
person can find b~autiful, interestin.g, 
and previously untned elements even In 

some of our most common palms, that 
will contribute to unique and pleasing 
arrangemen ts. 
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Palms as Hedge Plants 

R. BRUCE LEDIN 

H. Bruce Ledin, until his un­
timely death in 1959, was horti­
culturist at the University of 
Florida Sub-tropical Experiment 
Station at Homestead. Dr. Ledin 
served The Palm Society as its 
first vice-president, as a director 
and as the original chairman of 
the committee which gathered 
the mate1'ia l for this handbook 
on the palms. 

There are some species of cluster palms which 
when planted close together will make growth 
dense enough that they may be used as a hedge 
or for screening purposes along a border. Several 
of these palms are discussed below. 

Chrysalidocarpus lutescens, the Areca Palm, is 
one of the best for this purpose. It can make a 
fine informal border or screen hedge. It grows 
rapidly, is easily propagated from seed, and it 
sends up new shoots for many years . Its grace­
fully arching pinnate leaves, usually with an 
orange tinge, make it a fine specimen for mass 
planting along the border of a property. This 
palm can also be used to line driveways and 
walks, as is frequently done in Cuba, Hawaii, 
and other countries. When planted along both 
sides of the driveway the arching leaves of the 
older shoots meet overhead and form an attrac­
tive tunnel. A low hedge may also be main­
tained by cutting out the taller canes and allow­
ing the other canes to grow only to three or 
[our feet high. 

Phoenix reelinata, the Senegal Date Palm, is 
fast growing and suckers freely. 1£ plants are set 
close together and the old stems removed, this 
species will make a good barrier hedge par~icu­
larly since the lower leaflets are transformed mto 
spines. The trunks in age may become twenty 
feet or more tall and may tend to lean away from 
each other; these can be removed if desired as 
there will be an abundance of younger shoots 
present to maintain the hedge effect. Propaga­
tion is usually by seed. 

Ptychospemw macarthurii, the Mac­
arthur Palm, h as relatively short pinnate 
leaves and stems up to twelve or fifteen 
feet in height and forms dense clumps. 
This palm, readily propagated from 
seed, grows better in partial shade as it 
tends to suffer in the full hot tropical 
sun during the summer months. It is 
generally fast growing and should form 
dense clumps in a short time. 

Caryota mitis, the Cluster Fish-tail 
Palm, is very attractive with its bipinnate 
leaves and thick growth formed by the 
numerous shoots. This species can make 
an effective tall screen or border hedge 
up to twenty five or thirty feet high when 
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plan ted close together. Propaga tion is 
by seed. 

Chamaedorea enllnpens, the Bamboo 
Palm, has rather short pinnate leaves 
and reed or bamboo-like stems which 
may reach ten or twelve feet in height. 
It suckers freely and grows best in shade 
or partial shade. It is useful as a screen 
planting in an inclosed patio. Propaga­
tion is by seed or by division of the 
clump. 

Chamaedo?"ea seifrizii is a clumping 
species which forms a thick, compact 
growth. It can be used to make a low 
hedge divider maintained at four or five 
feet. This palm usually does best in 
shade but it has been grown successfully 
in full sun. In some Central American 
and \ IVest Indian countries it has been 
planted as a hedge in full sun with the 
tops trimmed with regular pruning 
shears. This trimming prevents further 
growth of the stems but the stems and 
leaves remain alive for quite some time. 
Propagation is by seeds or by division 
of the clumps. 

Chamaerops humilis, the hardy Euro­
pean Fan Palm, can be used to make an 
inform al barrier hedge. The plants 
norm ally form dense clumps and if many 
plants are set out in a row, in time a 
thick, dense, impenetrable h edge can 
be produced which will become ten feet 
high . It is often believed to be a slow 

growing palm, but if well planted and 
fertilized frequently, the plants will 
make fairly rapid growth. The main 
leaders may grow quite tall and tend to 
lean in age. If a uniform hedge is to be 
maintained, the older leaning stems 
should be removed to allow the small 
sucker shoots to develop. This palm 
will grow well in full sun or in partial 
shade. Propagation is by seed or by 
separation of the offshoots. 

Rhapis excelsa, the Lady Palm, can be 
used as a low growing hedge along a 
walk or for border planting. The slender 
canes grow four to eight feet tall and 
sucker freely. It is somewhat slow grow­
ing. It often does better in partial shade 
but can be gro'wn in full sun. Propaga­
tion is generally by division of the 
clumps. 

Palms used as hedges should be al­
lowed to grow informally; they should 
not be clipped or pruned in the same 
manner as other hedge plants. The 
only trimming that should be done is 
to keep the new sucker shoots from 
spreading out beyond the confines of the 
hedge row and to remove the older 
shoots when they get too tall. Planting 
in good soil, frequen t fertilizing and 
watering when needed, will encourage 
fast growth to obtain the desired hedge 
effect. 



JANUARY 1961 , VOLUME 40, NU]'vIBER 1 175 

Palms for Northern and Central Florida 

R. D. DICKEY 

R. D. Dickey is hOTticult~lrist 
at th e Florida Agl'icultuml Ex­
pe?'iment Station, Gainesville, 
FIMida. Mr. D ickey's interest in 
palms is shown by his help in 
revising th e Florida Station's 
popt/JaT Bulletin 152, "Native 
and Exotic Palms of Florida." 

The most tropical portions of the continental 
U nited States_ are found within the confines of 
t~le State of Flo~ida. This situation makes pos­
sIble the successful culture of numerous species 
of palms under outdoor conditions, where suit­
ab le soils, heavy rainfall, and rela ti ve freedom 
from severe frosts tend to form an ideal com­
bination for the grow ing of palms and other 
tropical plants. One of the grea t charms of the 
tropics is its palm flora and, since conditions 
wi thin the state are so favorab le for their grow th 
and culture, palms are extensively used in Flor­
ida's ornamental plantings. 

From the large number of species now growing 
in the state palms suitab le for almost any loca­
tion may be selec ted, the choice varying from 
very dwarf shrubby sorts to magnificent trees 
reaching a height of nearly a hundred feet. 

Suscep tibility to injury by cold, more than any 
o ther factor, determines the range of adaptability 
of a species within the state. The number of 
palms that are sufficiently hardy to withstand 
the colder temperatures experienced in the 
northern half of the peninsula and northwestern 
Florida is comparatively limited as compared to 
the much larger numbers tha t can be grow n in 
the southern h alf of the state. 

No a ttempt will be made to list all of the spe­
cies grown in this area, rather those of outstand­
ing merit will be discussed . In this number are 
included both native and introdu ced species. 
The number of kinds that can be recommended 

without reserve for this area is limited 
since they must be able to withstand 
several degrees below freezing. 

North and Northwestern Florida 
The native Sabal palmetto, the offi cial 

state tree of Florida, adapted to a "vide 
range of growing conditions, is found in 
wet places and in dry, inland, or on the 
seashore exposed to whipping winds and 
salt spray. The Cabbage Palmetto is an 
erect tree reaching a maximum height of 
about eighty feet, although fifty feet is 
average, with a trunk diameter of one to 
two feet. The fan-sh aped, shiny, deep 
green leaves are five to six feet long. 
Other native palmettos, Sabal etonia and 
Sabal mi1lo?', are hardy and can be grown 
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in the central and northern sections. 
They are shrub-like and very similar in 
general appearance. 

ChamaeTOps humilis) has a small trunk 
which is seldom over two to three feet 
tall though occasional specimens may be 
fifteen feet high. The stiff fan-shaped 
leaves are rarely over two feet in width. 
They sucker from the base which results 
in most specimens having several trunks. 
Tmchycarpus fortunei is a slow growing, 
very hardy fan-leaved palm with an erect 
trunk usually covered with old leaf 
shea ths. Serenoa repens covers large 
areas of pine "flat woods" and otheI 
lands in the state. They are shrubs with 
horizontal stems which run just beneath 
or at ground level, though occasional 
specimens have erect or inclined stems. 
This palm tolerates salt spray and is ex­
cellent for planting on coastal areas. 
Rhapidophyllum hYStTix is a dwarf, 
hardy, low.growing shrubby species 
which rarely attains ·a height of over a 
few feet. The slender trunk is usually 
reclining and the fan-shaped leaves are 
a dark glossy green and grayish beneath. 

Phoenix canariensis is at home 
throughout Florida. It has a spread of 
about thirty feet and is tall-growing with 
graceful pinnate leaves and massive 
trunk. Butia capitata grows well over 
all Florida. It may reach a height of 
twenty-five to thirty feet in its native 
Brazil, but seldom attains this height 
here. The pinnate leaves, which have a 
distinctive bluish cast, are recurving 
giving a graceful arching effect to the 
foliage. 

Washingtonia Tobusta is commonly 
grown in Florida. The leaves are in­
jured some winters in the colder loca­
tions of north and northwestern Florida. 
The tall trunk is swollen at the base and 
topped with a crown of brilliant green 
fan-shaped leaves. Washingtonia [ilifera 
is similar in general appearance but the 
massive trunk is not so tall and is about 
the same size throughout. 

Northern Half of Peninsular Florida 
A~l of the palms adapted to the colder 

portIOns of the state may be grown in 

this area and, in addition, there are sev­
eral species that will stand enough cold 
that they may be recommended for the 
central and warmer locations of northern 
peninsular Florida. 

Arecastrum TOmanzofJianum is a tall­
growing medium sized palm with grace­
ful pinnate leaves and a smooth trunk. 
It is o.ne of the most widely planted 
palms In the state and may be used in 
the colder areas as a substitute for the 
royal palms where the later species are 
not adapted. Acrocomia totai) a medium 
sized pinnate leaved species, attracts at­
tention because of its spiny trunk. It is 
adapted to only the warmest central 
Florida locations. 

Phoenix Teclinata suckers from the 
base and it is at its best when allowed 
to produce a tree with many trunks. 
p'h~enzx sylvestris) which is grown to a 
lImIted extent in this area, has a taller 
less massive trunk than the Canary Is­
land Date Palm and shorter leaves. Phoe­
nix dactylifem is occasionally seen but is 
less ornamental than other species of this 
group. Phoenix roebelenii is one of the 
~ost ~ttractive of the small, slow-grow­
Ing, pInnate leaved plants. It is adapted 
to only the warmest central Florida 
locations. 
. Sa~al causia~um is occasionally seen 
In thIS area. It IS one of the most massive 
of the palmettoes grown in Florida. 
Sabal umbmculifem deserves wider use 
than it now enjoys in the central Flori­
da area. The imposing cement-like trunk 
is .c<?mparable. to that of the royal palms. 
Lzvz~tona .chznensls is a slo'w-growing, 
medIUm SIzed, fan-leaved palm that is 
well adapted to all but the coldest loca­
tions of peninsular Florida. 

The two species of Rhapis (Rhapis ex­
~elsa an.d R. humilis) commonly grown 
In Flonda do not differ much from a 
horticultural viewpoint. R. excelsa is the 
one usually grown and it is adapted to 
the central and wanner parts of northern 
peninsular Florida. The small fan­
shaped leaves are borne on slender 
trunks which may reach a height of eight 
to ten feet. It usua1lly forms dense many 
stemmed clumps. 
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Palms for California 

NOLAN W. KINER 

I, 

Nolan W. Kiner, a member of 
The Palm Society, teaches horti­
culture at Pierce Junior College, 
Woodland Hills, Los Angeles, 
California, where he is currently 
in charge of the arboretum and 
palm garden. 

Palms are an important part of the California 
landscape. They have been used for ornamental 
plantings since the days of the Spanish missions 
and older boulevards are lined with magnificent 
specimens. The tender species are common in 
the mild coastal areas while hardier varieties are 
planted throughout the state. During the past 
ten years there has been a steadi ly increasing 
interest in palms for beautification of large pub­
li c and private buildings and for home use. So 
important are palms for a wide range of use that 
several nurseries in California have found it 
profitable to make palms and palm-l ike plants 
their specialty, if not their sole crop. 

Some concern has recently been voiced that 
palms may be merely a fad and will wane from 
their present popularity to a status of much 
less importance. This seems unlikely since sev­
eral species have been grown in California for 
over half a century and are still popular. 

Furthermore, palms in general are durable, 
long-lived and relatively free of pest and disease 
problems. They require a minimum amount of 
maintenance. They are versatile and possess a 
high degree of adaptability culturally and in the 
landscape. Many species are tough and persistent 
in the face of winds, drought, poor soil, and 
general neglect. The public, encouraged by 
nurserymen, is becoming increasingly aware of 
the possibilities of a wider variety of palms and 
h as a corresponding desire to use them. Thus, 
in areas of "mushroom" growth where nursery 

stock is in great demand, many kinds and 
sizes of palms are popular an'd should 
continue so for some time to come. 

The climatic conditions of central and 
southern California approach the ideal 
for a number of palms. Others must be 
protected and some of the tropical. sp~· 
cies require a glasshouse. Cahforl11a IS 

noted for marked variations and ex­
tremes of temperature. The heat of the 
summer sun pushes temperatures to well 
over a hundred degrees in some desert 
regions. This condition is not .uncom­
mon in some of the lower elevatIOn por­
tions of Imperial, Riverside, San Bernar­
dino, and several other inland counties. 
The winter temperatures in these coun­
ties 'may drop to twenty degrees or less 
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in extreme periods. Fortunately for the 
citrus, palms, and other ornamental 
plants these "lows" al~e not the rule,. nor 
do they normally persIst for long penods. 
Some frost is common in lower parts of 
the interior valleys and unprotected 
places each year. 

The annual rainfall where some palms 
are grown may be four to six inches. or 
less, but many parts of the state receive 
ten to fifteen inches, and some of the 
coastal and northern portions receive 
twenty to forty inches ?r l~ore. The 
rainfall occurs almost entirely JJ1 the cool 
winter season, however. This is a limit­
ino' factors in the culture of certain 
palms. Prevailing cool or hot winds ar~ 
definitely detrimental fac.tors t? 0P.tl­
mum success with palms m Call Eorl1Ia. 

The mild and relatively moist coastal 
clim.a tes occurring at such cities as San 
Diego, Santa Monica, Ventura, and Santa 
Barbara allow probably the widest rep­
resentation of genera and species of 
palms to be found in the state (with 
the possible exception of the ou~stand­
ing palm garden at the H.untmgton 
Botanical Gardens at San Marmo. 

Air pollu tion, vulgarly referred to as 
"smog," has proved adverse to some spe­
cies, particularly those chosen for tub 
and indoor decoration, such as How eta. 
The extent of damage from this source 
even on apparently rugged outdoor spe­
cies has not been determined. 

A relatively wide representation of this 
stately family, however, is found in Cali­
fornia. Several species generally sur­
viving the greatest extremes of environ­
ment are listed below in approximate 
order of decreasing hardiness: Tmch)l­
cal-pus fortunei , Chamae1'Ops humilis, 
Butia capitata, Phoenix cananensis, 
Washingtonia 1'0 busta, W. filifem, Ery­
thea edulis and ATecastnlm TomanzofJi­
anum (probably variety botTyophomm) . 
A few species closely following the above 
in hardiness are Phoenix dactylifeTa, P. 
Teelinata (and some natural hybrids 
among Phoenix), Erythea aTmata, and 
luba ea chilensis. In essentially all cases 
hardiness to cold parallels maturity. 

About twenty different genera of 
palms can be found in California. Over 
forty species are cultivated out-of-doors, 
some very common and some rare. Other 
species than those listed are grown i!1 
California, but in very limited numbers 
or in special private collections. 

The following alphabetical list of spe-

cies includes both the botanical and 
common names, brief pertinent observa­
tions, and the approximate cold hardi­
ness. (H indicates haTdy to 16-20 °F ; h 
indicates half haTdy, tolerating about 
28 of, T indica tes tendeT, including spe­
cies preferring little or no frost and need­
ing some sun protection.) 

A1-chon tophoenix cunn inghamiana, 
(h), the King Palm is one of the most 

striking species when restricted to the 
milder sections. Noteworthy for both its 
pendulous amethyst flowers and stately 
habit. Easy and rapid to germinate, and 
in favorable sites the seedlings may form 
an attractive, temporary ground cover. 
Another species, ' A. alexandme, Alex­
andra King Palm, is much less frequent. 

Arecastnlm TOmanzofJianum, (H-h) , 
the Queen Palm, possesses much grace 
when well grown and free of disease. 
The best substitute for the royal palms 
for California. Slow to start but becom­
ing more rapid in age. Relatively short­
lived in southern California with about 
thirty-five to forty years of optimum 
growth. 

Butia ca pita ta, (H) the Sou th A mer­
ican Jelly Palm, is slow here. It possesses 
distinctive grace with its gray arching 
foliage and golden fruit clusters; Oc­
curring with either a full compact, or a 
sparse open crown. 

Butia eTiospatha, (H), the Woolly 
Butia Palm is not common here. Char­
acteristics similar to the above. 

Butia yatay, (H) the Yatay Palm is a 
somewhat taller species than either of 
the above and with larger fruit which 
are also edible. 

Chama edol'ea costa1-icana, (h-T) , the 
Costa Rican Parlor Palm is typically a 
single, greenish, bamboo-like stalk with 
only a few leaves displayed at one time. 
An interesting small accent plant but 
not found in general cultivation. 

Chama edoTen elegans, (h-T) , (Co/­
linia elegnns, Neanthe bella) , the Parlor 
Palm is widely used while very small for 
dish gardens and planters, but makes an 
attractive foliage mass in the garden. 
Prefers ample protection from sun, wind, 
and cold. Probably second only to 
Howeia forsten'ana in popularity as a 
container plant. 

Cha'/1wed01'ea sp., (h) (Probably 
Chama edo'rea tepeiilote, the pacaya 
palm ha~ leaflets sloping or drooping 
laterally from the rachis somewhat re­
sembling a stiff tha tch. A handsome 
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sma ll specimen in protected places or in 
con tainers. 

Chal71aedorea seifrizii, (H-T) , the 
Gra s-leaf Parlor Palm, is of very delicate 
proportions, giving a bamboo-like effect. 
Usually under four feet tall. May be 
grown a a single or multiple stem pla nt. 

Chamaemps humilis, (H) , the Euro­
pea n Fan Palm, is slow to start but 
striking in specimen clumps as it ma­
tures. Most frequently seen h ere in mul­
tiple, arcing trunks resulting from its 
h abit of sprouting basal offshoots from 
the main stem. Noted for variability of 
color and habit from seed. Nurserymen 
often seek gla ucous, compac t forms. This 
is th e only palm na tive to Europe and is 
widely known for its h ardiness. 

Cl1?-ysalidocarpllS lutescens, (A1'eca 
1 u lesce17s) , (T), the Areca Palm, is a 
showy, u uaIIy multiple-stemmed feather 
palm which gives a tropical effect. The 
arching, yellowish-green leaves are a re­
freshing color variation from the u sual 
green. This handsome species is too 
littl e seen in California doubtless due to 
its intol erance of cold. 

Erythea armata, (H) , the Blue H es­
per Palm, is ometimes called Gray God­
dess, blue fan palm, Mexican blue palm, 
beca use of the bluish-gray leaves and ex­
trem ely long inflorescence reachin g al­
most to the ground in summer. This 
species is very slow growing, but o ther­
wise it offers much for street, ave llu e, or 
garden planting. 

E1'ythea brandegeei, (H), the San Jose 
H esper Palm, has a rate of growth mod­
erate here with proportions more suit­
able for landscape use than some of the 
commonly used larger species. Possesses 
good poss ibilities for increased use as a 
street and garden tree. May be seen in 
Balboa Park, San Diego and Huntington 
Botanical Gardens. 

Erythea edulis, (H), the Guadalupe 
Palm has features of merit, which in­
clude the clean, erect bole; nearly un­
armed, large, light . green, undulate 
leaves, and conspicuous flower and fruit 
clusters. Comparatively slow to start but 
rugged and uniform for street or garden 
use. In spite of a slower growth ra te, it 
might well reoeive some of the attention 
now given to lVashingtonia 1-obusta . 

How eia belmoreana, (Kentia belmo1-e­
ana), (h-T) , called the Belmore Sentry 
Palm is less frequently seen than the 
following species, but of equal grace and 
beauty. The distinctive arch formed by 

the rachis set this species apar t from 
o.ther small green feather palms. R ela­
tive slowness of growth and tenderness 
are the main limitations to more exten­
sive culture here. 

H oweia forste? ·iana, (Kentia forsteri­
a.na;, (h-T) : Forster Sentry Palm, is 
limited to nuld, coastal towns in SOLlth­
ern. California. R esents prolonged su n, 
dryll1g Winds and cold. Average siLe in 
tubs (usually planted in multiples) is 
four to six feet, but protected outside, 
this plant may reach fift een to eio'hteen 
(eet here. b 

j uuaea chilensis, (Jubaea spectabilis) , 
(H-h) , the Chilean Honey Palm, is con­

spicuous for its mass ive, erect trunk as 
it matures. Feather type leaves are some­
what stiff a nd radiate from the crown in 
bristling, ungraceful manner. Limited 
here mostly to a few parks and private 
collections. 

Livistona australis, (Co1-ypha aust?'a­
lis), (H-h) , the Australian Fountain 
Palm, is a broad, fl at-appearing crown 
with drooping lea fl et ends . Most speci­
m ens seem to be naturally freed of the 
old petiole bases, revealing a rich, dark, 
gray-brown tr unk. 'Northy of more Ere­
g uent use. 

L ivistona ch inensis, (h) , Chinese Foun­
tain Palm, is recognizable by the pale, 
yellow-green leaves which are somewhat 
cos ta palmate and bend downward a t the 
tips. Slower and less tolerant of heat 
than L. australis. Not widely used here 
but offering promising possibilities for 
gardens or streets in near frost-free loca­
tions. 

L ivistona decipiens, (h), the Graceful 
Fountain Palm, is not noted by the 
writer outside of the Huntington Botan­
ical Gardens, although it m ay well be 
in other collections. Tall, slender, grace­
ful. 

Phoenix canariensis, (H ), the Canary 
Isl and Date Palm, is one of the more 
massive species of the family, thus, out 
of proportion for small gardens or 
streets. Abundantly found in many parks 
and large esta tes here. As much a part 
of the skyline as the Washington Palm, 
Eucalyptus and Pepper trees. Natural 
hybrids are common in this genus, such 
as the one between P. canariensis and 
P. dact'ylifeTa, or between the former 
and P . . ?·eclinata. One promising inten­
tional h ybrid being tested in the Pierce 
Junior College Arboretum, wes t San Fer­
nando Valley is between P. canaTiensis 
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and P. TOebelenii. Most are naturally 
occurring crosses. 

Phoen.x dactylifeTa, (H), the true 
Date Palm, is planted on numerous 
acres of low elevation desert in the south­
eastern part of the state where its fruits 
are painstakingly nurtured to perfection. 
Many fine varieties are in cultivation. 
Left alone it tends to offshoot or sucker 
profusely, a habit of questionable orna­
mental value. A modest number are 
maintained as single-trunk specimens 
with attractive results. Rarely seen 
planted as a street tree here. Eventually 
becomes too large for averaged sized 
gardens. 

Phoenix humilis, (H-h) , is of smaller 
proportions than the above two species 
with leaf color somewhat intermediate. 
Noted for rather stiff appearance and 
abundant, persistent petiole bases. Not 
seen in general use here but has interest­
ing possibilities for street and garden. 
Several varieties and hybrids are listed. 

Phoenix paludosa, (h-H) , the Siamese 
Date Palm, is very similar to P. reclinata 
but with lower sweeping trunks in ma­
turity and a slightly paler green foliage . 
Seen here to a very limited extent. Needs 
much room as it matures for the sprawl­
ing, multiple trunk formation. Is ex­
tremely graceful and informal lending a 
real "tropical" feeling to the landscape. 

Phoenix reclinata, (H), the Senegal 
Date Palm, is growing in popularity in 
California, the demand being mos tl y 
for large clumps. The stiff, basal petiole 
spines may be hazardous to children 
while it is low but the striking accent 
effect of large multiple-trunk examples 
is much sought after by landscape archi­
tects. Some thick trunk types found in 
southern California are probably hy­
brids of this species with P. canariensis. 
Readily grown from seed. 

Phoenix TOebelenii, (h), the Dwarf 
Date Palm, is possibly the most graceful 
of all the small palms. Prefers freedom 
from excessive sun, winds, and cold; a 
diminutive member of this genus that is 
rewarding in pot, tub, or garden culture. 
Even in the milder localities full sun 
seems to dwarf and discolor the foliage. 

Phoenix rupicola, (h), the Drooping 
Date Palm, is deserving of much more 
attention for its very graceful form. An 
arresting lawn or street tree. This species 
has not been generally offered here in 
the trade. 

Phoenix sylvestris, (H) the Indian 

Date Palm, is a compromise in appear­
ance between the true Date Palm and 
the Canary Island Date Palm, but with 
more arching grace to the leaves than 
either. The trunk is less massive than 
that of P. canariensis. Unfortunately, as 
with P. TUpicola, it is not readily avail­
able here. 

Phoenix zeylanica, (H), the Ceylon 
Date Palm, tends toward a bristling ap­
pearance but is of modest size and may 
well warrant more consideration for 
planting in California. Also not typically 
found in local nurseries. 

Ptychosperma elegans, (Seaforthia ele­
gans) , (h-T) , the Solitaire Palm, is con­
fused frequently with ATchontophoenix 
in the trade. This species is not found 
to any extent in gardens here. 

Rhapis excelsa, (R. flabellifoTmis) , 
(h) , the Lady Palm, is often used in tubs 

or for background in tropical plantings. 
Bamboo-like stems from stoloniferous 
clumps, topped by small fan of eight to 
twelve leaflets. Handsome for vertical 
accent, but relatively expensive and un­
common in the trade. 

Rhapis humilis, (h), the low ground­
Lady Palm, is similar to the above but 
with more and narrower leaflets. Stems 
of usuall y less than one inch in diameter. 
Useful for background masses of hand­
some foliage; also fine in containers. 

Rhopalostylis sapida, (h-T) , Feather­
duster Palm, is comparatively upright 
and stiff foliage of striking appearance. 
Globose, scarlet fruit clustered below the 
smooth, bulbous petiole sheaths draw 
attention to this species. Definitely pre­
fers south coast mild winters and some 
protection from the sun. R. baueri is less 
frequently seen. 

Sabal causiaTum, (h), the Puerto Ric­
an Hat Palm, is a handsome fan palm 
with a marked arching ltabit of the leaf 
blade center (costapalmate). Somewhat 
lighter green than most palms and with 
very large leaves. Not frequent here. 

Sabal m inOT, (h), the Blue Palmetto, 
is noticeable for the folding or bending 
down of the older leaves at the junction 
of petiole and blade, giving the appear­
ance of a partially open umbrella. The 
sparse, erect but rather persistent old 
inflorescence is an obvious feature on 
many specimens. Of small stature here 
and not widely seen. 

Sabal palmetto, (H), the Cabbage 
Palmetto, is recommended by Mr. Her­
trich of the Huntington Botanical Gar-
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dens for Southern California because of 
its vigor and hardiness. The writer has 
not noted any number of this species 
here, bu t as the pu blic is further in­
formed, increased popularity should re­
sult. 

Sabal 1l1nbTaculifeTa, (H-h) , the His­
paniolan Palmetto, is one of the best of 
this genus, showy in flower, fruits heav­
ily, and has stately form. Not abundant 
as yet in Cali forn ia, however. 

Tmch)JCQ7·PUS fortunei, (H), the Chi­
nese Windmill Palm, has as much to be 
sa id in its favor as any other palm culti­
vated here, although it is lacking in 
grace. A few of its attributes are excep­
tional cold tolerance (fifteen degrees or 
less), tolerance of neglect, lawn concli­
tions, wind, and air pollution, its neat 
compact habit, and its freedom from 
pests and disease. Except for slowness of 
growth (slightly under one foot a year 
here) this species might well supplant 
some of the larger species such as lVash­
ingtonia for street and garden use. 

Trith7-i71ax acanthocoma, (h-H) , close­
ly resembling Tmchycarpus in form but 
with larger leaves and a conspicuously 
armed trunk. Probably most useful as 
an interest or accent plant and not 
recommended for playgrounds or streets. 

Washingtonia filifeTa, (H), the Wash­
ington Palm, is the single California 
native palm, and should logically rate 

the most extensive discussion. Unfortu­
n~tely, a ltho~g~ it is well adapted and 
pIcturesque In Its natural setting, it is 
far fr?m a t?P I:ating landscape subject. 

.Thls speCIes IS frequently seen inter­
mIngled or alterr:ated with W . TObustcl 
o~ s.tree~s and in parks. They are readily 
dIstIngUIshable (though not while very 
young) by the stou ter trunk and duller 
color of the California native. Where 
the old leaves and petioles are entirely 
removed the form of this palm is un­
attractive chiefly due to the rather mas­
sive trunk. Certain ly it is not a wise 
choice for a small property, and is best 
appreciated in the remarkable palm can­
yons of our southwestern deserts. 

Washingtonia robusta, (H), the Mex­
ican \l\Tashington Palm, is rapid grow­
ing and commonly planted in the south­
west. Typically used for parks and 
streets or avenues with a noticeable trend 
for large specimens transplanted to large 
buildings. 

Except for natural or intentional hy­
brids of the two species, the :lVIexican 
Washington Palm is more slender as it 
matures, supporting a more compact 
crow n than W. filifem. The synony­
mous name, W. gmcilis, suggesting slend­
er grace, seems to this writer more fitting 
than mbttsta but the latter doubtless is 
in reference to the robust, thrifty ra te 
of growth. 
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Palms for Hawaii 

L. VV. BRYAN 

The people who live in Hawaii have for many 
years shown a keen interest in the introduction 
of new plants to the new State. The original 
native flora was quite meager (it contained only 
a thousand, seven hundred and twenty-nine spe­
cies of seed-producing plants and a hundred 
and sixty-eight species of ferns). As a result of 
these introductions, the number of exotic plants 
today exceeds the original number of native 
species. Naturally many different species of 
palms have been introduced from all parts of the 
world. A recent check list prepared indicates 
that there are now not less than a hundred and 
seventy species growing here in Hawaii (thirty 
species of these are native and so not intro­
duced). For those interested in the palms of 
Hawaii this check list is given belov". Some of 
those listed are quite common while others are 
exceedingly rare. The Foster Botanical Garden 
(seventy-seven different species) and the Harold 
L. Lyon Arboretum on the Island of Oahu con­
tain numerous species including many that are 
not common. On the Island of Hawaii, there are 
several collections which contain some rather 
rare and unusual species. One collection in the 
Arboreta of the Territorial Division of Forestry 
in Hilo contains fifty-nine different species. 
There are a number of unidentified species grow­
ing in Hawaii which may, when properly identi­
fied, increase the total number of species by a 
considerable extent. 

Palms Known to Be Growing in Hawaii 

Aaocomia sp. 
Aiphan es acanthoph ylla 
Aiphanes ca")Iotaefolia 

L. W . BTyan, a TetiTed colon el 
of the United States ATmy, is 
now Deputy State FOTesteT, Divi­
sion of FOTestTY, DepaTtment of 
Ag1-icultuTe and Conseroation) 
Hilo, Hawaii. 

Aiphanes lindeniana 
Aiphanes minima 
A"chontophoenix alexand"ae 
A"chontophoenix cunninghamiana 
A"eca catechu 
A,.ecast,·um ,·omanzoffi·anum 
A,.enga obtusifolia 
&renga 1Jinnat.a 
Arenga tremula 
ATikurY"oba schizoph)Il/a 
Astrocary um standle)Iolutm 
Bactri,' gasipaes 
Bm'assus flab ellife,. 
Butia capitala var. odorala 
Calamus muelleri 
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CalyjJt"ocalyx spicatus 
·Calyptronoma dulcis 
Caryota cumingii 
·Ca rvota lIli tis 
Car"ota rumphiana 
Cm')'ota w -ens 
Cli amaedorea elegans 
·Cha maedo·rea e,'u mpens 
·Chamaedo,·ea geonolllae/ormis 
·Cham.aedorea humilis 
Chamaed01-ea klotzsci1 iana 
Cham.aedorea stoloni/e'-a 
CI1I'ysaiidocarpus lucubensis 
C h rysa/i d oca"pus lu t esce ns 
Ch rysa/idocarpus maciagasca riensis 
Coccoth rinax alta 
Coccotll>'inax argenterl 
Coccoth rinax crinita 
CO~';Jlhrinax dussiana 
Cocos nuciteTa 
Colpothrinax wTigh tii 
C01Jern icia ce,-item 
Co,-ozo oleitem 
Cryosophila argentea 
Cl'yosophila warscewiczii 
Cyrlostachys lakka 
Daemonorops mollis 
Desmoncus chinantlensis 
D esmoncus quasilla,-ius 
D ict),ospenna album 
E laeis guineensis 
Erythea armata 
Ery t.hea bmndegeei 
Euterpe sp. 
Ga1lssia attenuata 
HeteTospathe elata 
Howeia be[moreana 
Howeia tOTsteriana 
HY1Jhaene thebaica 
Latonia bo,-bonica 
Latonia loddigesii 
Latonia ve,-schaffeltii 
Licuala aruensis 
Licuala gmndis 
L icuala pumila 
Licuala spinosa 
Livistona australis 
Livistona chinensis 
Livistona cochinchinensis 
Livisloua decipiens 
Livistona humilis 
Livistona Tobinsoniana 
Livistona mtunciitolia 
Lodoicea maldivica 
M asca,-ena lagenicau lis 
Masc(l?-enCi veTschaffeltii 
Nlet,-oxylon amicaTum 
Nypa truticans 
Oncospenna tigillm'ia 
Opsiandm ma)la 
Orbignya cohune 
Pa w'otis wrigh tii 
Phoenix canariensis 
Phoenix da.ctylitem 
Ph oenix faT initem 
Phoenix humilis 
Phoenix pusilla. 
Phoeni.x ,-eclinala 
Phoenix sylvestris 
Phoen ix zeylanica 
Pinanga kuhlii 

Po I)'an d rococos ca udescen s 
Pritchardia affinis 
Pritcha rciia affinis val'. gracilis 
Pri tchardia affinis var. halojJhila 
P-ritchardia affinis var. rhopatocartJa 
Pritchardia arecina 
Pritchardia beccariana 
Pritch(tTciia beccaTiana var. gifjar ri iana 
Pritchardia brevicalyx 
P'ritchardia donata 
Pritcha rdia elli1Jtica 
P'ritcha,-dia e" iotJhoTa 
Pritchardia eTioslacll'ya 
Pritchm'dia f01-besiana 
Pritchardia gaudichaudii 
PTitchm'dia glabmta 
PTitchardia hardyi 
PritchaTdia hillebTandii 
Pritchardia kaalae 
Pritchardia kaalae var. minima 
Pritchardia hahanae 
Pritcha-rdia kahukuensis 
Pri Ic hard ia kamajJu aana 
Pritchardia la11aiensis 
Pritchardia lanigera 
Pritchm-dia low-reyana 
Prilchardia low1'e)li11W val'. tl.lrbinata 
Pritchardia macdanielsii 
Pritcha rdia macroCa1'pa 
Prilchardia martii 
Pritchardia mm·tioides 
Pritchardia mino-r 
Pritcha·rdia mum'oi 
P.,. itchm-dia pacifica 
P'ritchardia remota 
Pritchardia rockiana 
Pritchardia lhu"stonii 
Pritchardia viscosa 
Pt)lcl1O'ra /Jl1is augusta 
Pt),chosjJenna angusti/olium 
Ptychos/Jenna elegans 
Ptychospenna macarthw'ii 
Ptychospe'rma nicolai 
Plychos/Jerma sanderianwn 

Raphia Tuffia 
Reinhartia gracilis var. gracilio'r 
Rhapis excelsa 
Rhyticocos ama.-a 
Roystonea elata 
RO)lstonea oleracea 

Sabal guatemalensis 
Sabal mauritiae lonnis 
Sabol mmo,-
Sabal palmetto 
Sabal texana 
Sabal vrnbraculifem 
Scheelea excelsa 
Sch eelea "egia 
Syag-rus campest,-is 
Syao'-1Is insignis 
S:)'agrus weddelliana 

Thrinax excelsa 
Th -rina x mOTTisii 
T h rinax IJarvifl om 
TrachycO?'Pus fo -rlunei 
Tr ithrinax acanthocollla 

Veitchia joa11nis 
Veitch ia men'illii 
Verschaffeltia splendida 

Washingto11ia filitem 
Washinglo11ia robusta 
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Living Palm Collections 

A living palm collection in which the 
plants are well cared for and especially 
if they are accurately labeled, is a valu­
able source of information for many peo­
ple-the home owner, the garden club 
members, the nurseryman, the landscape 
architect, the researcher, the students 
of horticulture and botany. For here in 
a palm collection the individual-what­
ever his interests are-can study the dif­
feren t kinds of palms, learn how they 
are identified, observe their use in the 
landscape, see how they grow and what 
they look like when mature. They serve 
to increase the popularity of palms for 
home and public planting. Furthermore, 
the plants are source material for taxo­
nomic and botanical studies which will 
aid to advance our knowledge of palms. 
Palm collections are also of interest to 
the visitor from temperate regions. Here 
he will be introduced to this fascinating 
group of plants and perhaps stimulated 
to learn more about the palms. 

There are a number of palm collec­
tions throughout the world in tropical 
and subtropical areas. The following 
list of thirty such gardens is not intended 
to be complete. But it does include the 
maior botanical gardens that are open 
to the public. There are many more col­
lections maintained by private interests. 

Important Palm Collections 

Fairchild Tropical Garden, Miami, 
Florida , 

Coconut Grove Palmetum, Miami, Flor­
ida 

Vnited States Plant Introduction Sta­
tion, Miami, Florida 

Sub - Tropical Experiment Station, 
Homestead, Florida 

Huntington Botanical Gardens, San 
Marino, California 

Los Angeles State and County Arbore­
tum, Arcadia, California 

Zoological and Botanical Gardens, Bal­
boa Park, San Diego, California 

Foster Botanical Garden, Honolulu, 
Hawaii 

Harold L. Lyon Arboretum, Oahu, Ha-' 
waii 

Arboreta, Territorial Division of F or­
estry, Hilo, Hawaii 

Federal Experiment Station, Mayaguez, 
Puerto Rico 

Atkins Garden of Harvard V niversity, 
Cienfuegos, Cuba 

Hope Gardens, Kingston, Jamaica, 
B. W. I. 

Castleton Gardens, Ochos Rios, Jamaica, 
B. W. I. 

Royal Botanic Gardens, Port-of-Spain, 
Trinidad, B. W. I. 

Botanic Gardens, St. Vincent, B. VV. I. 
Botanic Gardens, Roseau, Dominica, 

B. W. I. 
Georgetown Botanic Gardens, George­

town, British Guiana 
Lancetilla Experiment Station, Tela, 

Honduras 
Summit Gardens, Balboa Heights, Pana­

ma Canal Zone 
J ardim Botanico, Rio de Janeiro, Brazil 
Jardin Botanique "Les Cedres," St.-J ean­

Cap-Ferrat (AM), France 
Jardin Gillet, Kisantu, Belgian Congo, 

Africa 
Royal Botanic Gardens, Peradeniya, Cey­

lon 
Indian Botanic Garden, Calcutta, West 

Bengal, India 
Singapore Botanic Gardens, Singapore, 

Malaya 
Bogor Botanic Garden, Bogor, Indonesia 
Brisbane Botanic Garden, Brisbane, 

Queensland; Australia 
Royal Botanic Garden, Melbourne, Vic­

toria, Australia 
Botanic Garden, Sydney, New South 

Wales, Australia 
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(Illustra tion references are set in italic) 

Acanlhococos, 25 
Acanthophoenix 

mbm, 129, 153 

A 

ACTOcomia, 25, 33, 35, 130, 131, 143, 153, 
182 

aculeala, 153, 157 
annentalis, 10, 33, 44, 157 
fusiformis, 153, 157 
hospes, 33, 157 
m exicana, 33, 153, 157 
scle?"OcaTpa, 157 
totai, 33, 141, 153, 157, 176 

Actinophloeus, 133 
ActinoThytis, 131 
A iphanes, 25, 132 

acanthophy lla, 45, 154, 182 
caTyo taefolia, 154, 164, 169, 182 
e?"Osa, 154 
linden ian a, 154, 157, 182 
minima, 182 

A ncistTophyllum, 25 
ATchontophoenix, 17, 18, 34, 35, 131, 

143, 168, 169, 180 
alexandme, 34, 145, 154, 169, 178, 182 

var. beatTicae, 34 
cunninghamiana, 34,46, 154, 157, 169, 

178, 182 
ATeca, 20, 26, 131, 154 

catechu, 6,9, 47, 129, 148, 149, 154, 182 
concinna, 130 
lat£loba, 130 
tTian dTa, 154, 157, 169 

ATecastTum, 25, 34, 35, 131, 141, 153, 159 
Tomanzoffianum, 34, 48, 143, 148, 149, 

150, 154, 157, 165, 169, 171 , 172, 
176, 178, 182 
var. austra le, 34 
var. botl"yophoTUm, 34, 78 

ATenga, 21, 24, 34, 35, 132, 133, 142, 143, 
172 

candata 130 
engle?"i, 34, 35, 154, 157 
ob tusi folia, 182 
pin'nala 7, 34, 49, 132, 143, 154, 157, 

182 
lremula, 182 

ATikw'y?"Oba, 25, 131, 143, 157 
schizophylla, 148, 154, 162,171 , 182 

Aslrocaryum, 6, 25, 33, 130, 132, 133 
m exicanum, 129 
murumuru, 6 
standleyanum, 6, 130, 182 
tucuma, 6 

A tta lea, 18, 25, 131, 171, 172 
ftmifem, 7 

B 
BactTis, 25, 33, 132, 133 

gasipaes, 5, 6, 7, 50, 154, 172, 182 
ottostaPfeana, 130 

Balaka, 21, 131 
seemann ii, 169 

Barbosa, 25 
BaTcel la, 25 
B entinchia, 131 

condapanna, 130 
nicobm"ica, 129 

Bismankia, 24, 131 
nobilis, 11 , 51 , 130, 154, 157 

B omssodend?"On, 24 
B omssus, 24, 131, 137 

flab ell ifeT, 5, 6, 7,52, 149, 157, 182 
Bm hea, 131, 138 

du lcis, 53, 157 
B utia, 2, 25, 34, 35, 143, 157, 162 

bonnetii, 34 
capitata, 34 54, 129, 154, 157, 162, 165, 

169, 172, 176, 178 
var. odorata, 182 

eTiospatha, 34, 154, 157, 162, 178 
leiospa tha, 34 
yatay, 34, 178 

C 
Calamus, 8, 18, 20, 25, 133 

ci liaris, 169 
muelleri, 182 
siphonospath t~s, 55 

Ca lyptrocalyx, 131, 137 
spicatus, 182 

Calyp l?"Onoma, 131 
du lcis, 56, 182 

CaTyota, 20, 23, 24, 34, 35, 36, 132, 133, 
141, J4!2, 150, 154, 169 

cumingii, 130, 154, 183 
mitis, 35, 36, 142, 154, 157, 164, 169, 

173, 183 
ochlandm, 157 
"p lumosa," 154, 169 
n lm phiana, 183 
w"ens, 7, 36,57, 141, 154, 157, 169, 183 

CeTox),lon, 26, 157 
alpinum, 2, 18 

Chamaedorea, 7, 18,26,35,36, 132, 133, 
134, 137, 154, 157, 168 

brachypoda, 36, 154, 157 
catamcta?'um, 58, 154, 157 , 168, 169 
conca loT, 163 , 169 
comllina, 130 
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costaricana, 59, 154, 157, 163, 168, 169, 
178 

elatioT, 12-1, 125 
e legans, 8, 36, 134, 140, 154, 157, 163, 

168, 169, 178, 183 
emesti-augusti, 36, 60, 154, 157, 163, 

169 
C?"1J7npens, 36, 129, 132, 140, 142, 154, 

157, 163, 168, 169, 174, 183 
tmgmn s, 154 
geonornaetorrnis, 36, 163, 168, 169, 183 
gloucitolio, 130 
grorninifolio, 157 
humilis, 183 
hlotzschiana, 61, 154, 157, 168, 169, 183 
rniC1-ospadix, 36 
oblongata, 36, 154 
jJacaya, 163 
mdicalis, 36, 154, 157 
schiedeano, 130 
seitrizii, 142, 154, 157, 163, 165, 168, 

169, 174, 179 
sto lonitem, 183 
tepejilote, 18, 36, 134, 154, 163, 169, 

178 
Charnae1"Ops, 19, 20, 35, 36, 131, 133, 143 

hurnilis, I , 3, 36, 62, 142, 154, 157, 162, 
165, 169, 174,176, ]78,179 

Cha m beymnia, 131 
C h1-ysalidoca?-pus, 19, 35, 36, 37, 132, 

]33, 143, 154, 157 
lucubensis, 130, 183 
lttl escens, 35, 37, 63,125, 129, ]40, 142, 

]54, 160, 163, 167, 169, 171. 173, 
]79, 183 

madagascan'ensis 183 
"So ledad," 154 

Clinostigma , ]31 
ponapell se, ] 30 

Cocco thl'ina x, 16, 21, 35, 37, ]31, 137, 
140, 157, 159 

ali a, ] 83 
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