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Report of the
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The first international meeting of
scientists engaged in research on lethal
yellowing disease of coconut (Cocos
nucilera L.) and related fields took place
at Fairchild Tropical Garden on Sep-
tember 20-22, L973. The research
symposium was sponsored by Fairchild
Tropical Garden, The Palm Society and
the Save-the-Palms Committee, an ad, hoc
group of Coral Gables citizens. The
Tourist Development Authority of Miami
Beach gave financial support for the
meetirrg. The purpose of the symposium
was to bring together 28 researchers
{rom the U.S., Jamaica, England and

the United Nations in order to exchange

ideas and information regarding this
fatal disease which has attacked coco-

nut, and apparently Veitchia merrillii
(Becc.) H. E. Moore and Pritchardia

pacilica Seem. & H. Wendl. in Miami
(See: Parthasarathy and Fisher, Priz'

cipes 17: 3945.1973). The symposium

included a tour of the palm collection at

Fairchild Tropical Garden, visits to

sites of the disease and experiments on

diseased palms in Miami, the presenta'

tion of technical reports with useful

questions and discussions, and perhaps

most important, the establishment of an

on-going organization to promote inter-

national collaborative research on lethal

yellowing disease of coconut.

Abstrqcts of Popers

The coconut palrn as an objeot
for phytopathological investigation.
By P. B. Tomlinson (Harvard Univer-
sity, Petersham, MA 01366). The coco-
nut palm, Cocos nucifera, is a woodY
tropical monocotyledon, lacking any
mechanism for secondary addition of
vascular tissues. It possesses a single
apical meristem, does not normallY
branch vegetatively, and cannot be
propagated by vegetative means. There
is no dormancy mechanism and leaf
production is at a relatively constant
rate. The root system is entirely ad-
ventitious. Most varieties are faculta-
tively out-crossing. With its massive
primary construction, the coconut palm
is a particularly difficult organism to
work with by orthodox histological and
physiological procedures. This, and the
fact that it is a tropical plant, means that
it has not been investigated in any detail
by agronomists. There is considerable
dearth of information about its physi-
ology. Our present understanding of

the anatomy of the coconut is reviewed
in relation to the anatomy of smaller
palms which have been investigated in
detail and in relation to anatomical
symptoms of lethal yellowing. The need
for an intimate knowledge of the struc-
ture and function of healthy coconut
palms is stressed.
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The history of lethal yellowing in
Florida. By G. H. Gwin (Florida Di-
vision of Plant Industry, P.O. Box 338,
Miami, FL 33156). Florida's coconut
palms, oJamaica Tall' (Cocos nucifera),
and possibly two other palms, (Veitchia

merrillii and Pritchardia sp.) are threat-
ened with extinction by the continued
spread of a disease or diseases, believed

to be lethal yellowing. This blight was

first observed on the mainland of Flor-

ida during the fall of 1971 and has

extended throughout three counties,

Dade, Broward, and Monroe, from a
first count of 50 cases to an estimated

15,000 at the present time. The Florida

Department of Agriculture and Con-

sumer Services has placed a quarantine

on Dade, Broward and Portions of

Monroe counties. In cooperation with

the University of Florida Research
Center at Ft. Lauderdale and Pfizer

Chemical Company, large scale field

experiments are being planned using

terramycin and various systemic insecti-
cides in conjunction with removal o{

diseased palms.

Co-identity of lethal yellowing
with Kaincop6 disease of West Af'
rica. By L. Chiarappa (Plant Protection
Service, Plant Production and Protec-
tion Division, F.A.O, Rome, Italy).
Much can be gained by establishing the
co-identity of plant diseases of unknown
etiology occurring in far away places
of the world. The coconut disease
known to occur in West Africa under
the various names of Kaihcop6 (Togo),
Cape St. Paul wilt (Ghana) or Awka
wilt (Nigeria) presents most if not all
of the external symptoms of lethal yel-
lowing. Its mode of spread is also
similar i{ not the same. However, re-
sistance of oMalayan Dwarf' to the dis-
ease in West Africa appears to be
different from that in the Caribbean.
Also, no mycoplasmalike bodies have
been so far detected in diseased A{rican
palms. The need for integrating re-
search in the two hemispheres appears
quite evident.

Differencee in varietal suscepti'
bility of coconut to lethal yellowing
disease. By H. C. Harries (Coconut
Industry Board, P.O. Box 204, King-
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ston-l0, Jamaica). In Jamaica, the
three commercial coconut varieties show
dif{erent degrees of susceptibility or
resistance to lethal yellowing disease.
Some of the varieties introduced from
overseas may be grouped with one or
other of the local varieties. The oJamaica

Tall' group is highly susceptible whilst
the 'Panama Tall' group is less suscep-
tible. At the moment, the oMalaYan

Dwarf is the sole example in the highly
resistant group but it may become pos'
sible to select resistant lines from some
of the varieties in the 'Panama Tall'
group. Other varieties remain to be
tested. Due to the di{{iculties associated
with lethal yellowing disease and with
coconut breeding, improvement by se-
lection is likely to be a long-term pro-
cedure. A better way of producing
improved coconut varieties is to make
F1 hybrids, since present evidence sug-
gests that the disease resistance of
certain hybrids is satisfactory. Mass
controlled pollination techniques de-
veloped for this purpose may also be
used to produce breeding material for
genetic studies and, if a satis{actory way
is found for testing lethal yellowing
resistance, for the production of new,
true-breeding varieties.

Research answers to Iaymanos
questions on lethal yellowing dis'
ease. By D. H. Romney (Coconut
Industry Board, P.O. Box 204, King'
ston-I0, Jamaica) . (1) Do palms slowly
decline in yield and vigour for several
years before visible symptoms of lethal
yellowing disease occur? There is no
decline until a few weeks before vis'

ible symptoms. (2) Do cultivation
and weed control influence spread of
lethal yellowing? The evidence is in'

conclusive. (3) Does lethal yellowing

attack rapidly growing palms before
poor palms? Good growing conditions

or fertilizer do not encourage attack.

(4) Will coconut palms remain free
{rom lethal yellowing if they are
shaded? Shade from above or as a re-
sult of dense planting, reduces visible
symptoms, but shade also reduces
growth and yield. (5) Do coconut seed
and young plants carry lethal yellow-
ing? Available"eroidence indicates that
this does not occur. (6) Are coconut
palms rvith visible symptoms a source
of infection, and should they therefore
be removed? Palms with symptoms are
probably infectious, but it is likely that
they are a greater source of infection
before symptoms are visible. In Ja-
maica, available {unds are spent on
replanting and research rather than on
disposal of affected palms. (7) Can
lethal yellowing be controlled by use of
insecticides? Control by insecticides is

a possibility, but there are many prob-
lems relating to method of application
and choice of chemical with reference
to efficacy and safety. Identification
of a vector and knowledge of its habits
would aid in the development of a prac-
tical control method. (B) Should
oMalayan Dwarf' be planted under 'Ja-

maica Tall' affected with lethal yellow-
ing? Underplanting inereases the op-
portunity for a new strain of the disease
to attack 'Malayan Dwarf,' but under-
planting has been done for many years
without this occurring. Farmers cannot
wait for all their 'Jamaica Talls' to die.
It is hoped that research will lead to a
control method which can be applied
if 'Malayan Dwarf' should be attacked.

Diversity of procaryotes aeeoci'

ated with plant disease. BY R. F.

Whitcomb (U.S.D.A., 201 West Bldg.,

A.R.C.-West, Beltsville, MD 20705). Al-

though several eubacterial inhabitants

of xylem were among the first bacteria

shown to cause plant disease, definitive

etiological proof concerning other pro-
caryotes has not as yet been provided.
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Nevertheless, there is good circumstan-
tial evidence that a large number of
insect-borne plant diseases are caused
by procaryotes other than eubacteria.
For example, several noncultivable
xylem-inhabiting microorganisms that
resemble Rickettsia or small gram-nega-
tive bacteria have been implicated' A
large cluster of diseases (the "yellows"

group) is apparently caused by wall-
free procaryotes that structurally re-
semble Mycoplasm'a, Acholeplasn'La) or
H em,obartonella. A choleplasma laid'Iawii
has appeared in cultures from diseased
plants, but its {requent presence as a
contaminant of sera and media obscures
the meaning of such isolations. The
only wall-free procaryote associated with
nlarrt disease that has been cultivated
and characterized is Spiroplasma citri,
which differs from other microorgan-
isms in being wall-free but helical and
motile. Although existing taxa provide
useful models {or experimentation, many
procaryotes associated with plant disease
may have unique physiological proper-
ties not possessed by known micro-
organisms.

Ultraetructural etudies on Palrns
affected by the lethal yellowing dis'
ease. By lVI. V. Parthasarathy (Di-
vision of Biological Sciences, Section of
Genetics, Development and Physiology,
Cornell University, Ithaca, NY 14850).
Electronmicroscopic studies of coconut,
Pritchard,ia and Veitchia palms affected
by the lethal yellowing disease in Flor'

ida, and of coconut palms affected by
the same disease in Jamaica have re-

vealed polymorphic, mycoplasmalike
organisms (MLO) in the sieve elements
of young inflorescences and immature
leaves. The presence of MLO in the

phloem of all the three species of palms
affected by the disease together with the

absence of other pathogens in the earliest
symptoms of the disease suggest that

MLO may be the causative agents.
Structural changes that are frequently
seen in or near the necrotic parts of the
a{fected palms include the collapse of
phloem cells, plugging of xylem ele-
ments with an amorphous substance,
oresence of electron-dense material be-
iween the plasrnalemma and cell wall in
parenchyma cells, and the occurrence
of tubular structures in some nuclei of
parenchyma cells. The chloroplasts also
undergo structural changes when the
leaf of an affected palm turns yellow.

Transport in palms. By M. H. Zim-
mermann (Harvard University, Peter-
sham" MA 01366) and J. A. Milburn
(University of Glasgow, U.K.). Long-
distance transport occurs through pri-
mary tissues which, once formed, must
remain functional throughout the entire
life span of the palm. Physiologically,
on the other hand" it does not seem to
differ from transport in other higher
plants. Phloem and xylem systems are
related but quite separate, normally
operating at vastly different pressures
(e.g. -10 bars in xylem, *20 bars in
sieve tubes) and usually transporting in
opposite directions. W'ater and solutes
can be transferred from one to the other
however. The two translocation systems
could transmit diseases in two main
ways: (l) pathogens or poisons can
spread rapidly. Xylem-sap velocities
range from I to 50 meters per hour
depending on vessel size and environ-
mental conditions, phloem transport ve-
locities are of the order of 0.5 m/h.
(2) The disease may incapacitate the
transport systems'themselves. Wilting
may result from xylem failure when
leaves are inadequately supplied by
water, but wilting may also be caused

by toxins which poison living cells.

Phloem failure does not have to become

evident immediately unless it occurs in

growing organs. Phloem failure in the
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stem causes root starvation; growth of

the crown eventually suffers from root

failure.

Mechanical transmission of the
pathogen of lethal Yellowing of

"o"ottrrt palms-early success and

recent failure. By D. A. Roberts
(Plant Pathology Dept., University of

Florida. Gainesville, FL 3260I). Seven
years ago, W. C. Price and A. P. Mar-
tinez became the first to transmit me-

chanically a pathogen from mature

lethal yellowing'diseased coconut palms

to previously healthy coconut palm seed-
lings of a common tall variety. Since
that time, the pathogen has been trans-
mitted mechanically to 52 of L24 test

palms in 13 experiments at KeY West,
Florida. But the pathogen has never
been so transmitted in Jamaica, w'here
assiduous e{forts have thus far failed.
Diametrically opposed results in two
locations could have been due to dif-
ferences in: (1) freshness and potency
of inocula, (2) physiological and genetic
conditions of test palms' (3) environ-
ment, and (4) species or strains of the
causal agent. I believe, regardless of
whether the agent of lethal yellowing is
a virus, a o'viroidr" or a mycoplasmalike
organism, that scientists will ultimately
develop techniques to permit its mechan-
ical transmission wherever it occurs.

Ecology of leafhoppers. BY R. F.
Whitcomb (U.S.D.A.. 201 West Build-
ing, A.R.C.-West, Beltsville, MD 20705).
Leafhoppers (Homoptera: Cicadellidae)
are often dominant components of the
communities of sucking insects which
utilize plants as a resource base. Divi-
sion of resources of single plants occurs

by selection of xylem, phloem, or paren-
chyma as feeding sites. Division of

resources within a given community of
plants is achieved mainly by host selec-

tion. The tendency toward specialization
is broadly related to leafhopper phy-
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logeny. Host spectra of cicadellid spe-
cies are best envisioned as spaces within
the matrix of plant phylogeny. Since
the volumes of these spaces vary con-

tinuously, distinctions between polyph-
agy, oligophagy, and monoPhagY are
blurred. The diversity o{ cicadellid
fauna in plant tommunities is closely
related to plant diversity, a correlation
that is strengthened when one considers
only perennial plants. Many plant com-
munities, particularly those of agricul'
tural interest, are of recent origin, or are
periodically stressed. In such commu-
nities, the cicadellid biomass is composed
chiefly of a few dominant species. 

'"l'hese

species are more general in their phy-
tophagy and dispersive ability. They are
also much more apt to be important as

vectors of plant disease.

Lethal yellowing of coconut palms
-vector studies and a posgible con'
trol. By James A. Reinert (University

o{ Florida, Agricultural Research Cen-
ter, 3205 SW 70 Ave., Ft. Lauderdale,
Fl. 33314). Surveys and records at the
State Arthropod Collection in Gaines-
ville, Fla., reveal 1I7 insects and' l7
mites inhabiting coconut palms (Cocqs

nucifera) in Florida. These include 22
species of Homoptera (4 planthoppers,
4 aphids, 3 white flies, 7 scales, and 4
mealybugs), 5 species of Thysanoptera
(thrips), and 17 species of Acarina (I5
spider mites and. 2 eriophid mites)

which should be tested as possible vec'

tors of lethal yellowing. Haplaxius
crud,us van Dtzee has been used in ex-
tensive vectoring tests, but no disease

transmission has resulted. Sticky traps

were the most successful means of sam-
pling for insects in palms. Applications
of systemic insecticides (bark applica'

tions, trunk injections, root injections,

soil drenches, and bud drenches) are

being directed at potential vectors to

prevent disease transmission to healthy
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trees. Apparent prevention of vectoring
has been observed in Veitchia tnerrillii
which is declining {rom lethal yellowing
or a similar disease. Only 2 of 2l palms
treated with dimethoate and carbofuran
by soil drenches and trunk applications
have died after 6 months o{ treatments
while 22 of 28 of the untreated check
trees have declined. These results are
preliminary and {urther tests are being

conducted.

Current attemptt to find a vector
arsociated with lethal yellowing dis'
ease of coconnt. By M. Schuiling and
C. G. Johnson (F.A.O. and Overseas De-
velopment Administration, Lethal Yel-
lowing Team, respectively, Coconut
Industry Board, P.O. Box 204, King
ston-l0, Jamaica). In the past, testing
Ieafhoppers as vectors of lethal yellow'

ine disease of coconut (Cocos nucilera)
did not include deliberate acquisition
feedine. Current methods include ob-

served acquisition feeding in the labora-

tory at approximately 26'C and also
out of doors on expanded leaves, spear
leaves and flowers from diseased palms;
insects are kept on these tissues for a
period likely to result in the insects
becoming in{ective, namelY for 34
weeks before transferring them to test
palms. Mortality of all tested species
is very high. Only a few insects survive
a 4-week feeding period. The lea{hop-
pers currently being tested, mainly as
adults collected from the field, all feed

on coconut. They are: Haplaxius cru'

d,us van Drzee, Antillixius sp. (Cixi-

idae), Omolicna, probably O. cubana
Myers and O. proxima Fennah (Derbi'

d,ae), Colpoptera eleaans Walker (Issi-

idae) and Psenollata breuis van Dtzee
(Flatidae). The aphid Cerataphis aari-

abilis HRL and a scale as yet unidenti'

fied, both spear feeders, are also being

tested. Twenty-three different experi-

ments have been in progress since Oc-

tober L972. Most are still within the
incubation period of the disease. l{o
transmission has been observed so far.

Sorne atternpts to rear Potential
leafhopper vectors of lethal yellow'
irg. By S. J. Eden-Green (Overseas
Development Adrninistration, Lethal Yel-
lowing Team, Coconut Industry Board,
P.O. Box 204, Kingston-I0, Jamaica).
This work derives from the need both to
provide insects {or transmission tests
and to elucidate the life histories of the
species concerned. O{ the potential vec-
tors described by Schuiling and Johnson
above the only nymphs found on coco-
nut leaves are those of ColPoPtera
(? eleuans, Walker) and Psenollata
breuis van Duzee. Until recently, nymphs
of other species could not be recognized
in the field. In the laboratory, eggs of
Haplatcius crudus van Duzee, Omolicna

l? cubana, Myers) and. Colpoptera can
be obtained by caging insects for a few
days over moist coir. Eggs of the first
are embedded in the substrate and of
the two latter deposited exposed on the
surface. Haplaxius larvae emerge within
12-13 days, and can be reared to ma-
turity on grass roots within 7-B weeks;
although the production of viable breed-
ing colonies of this species requires im-
proved techniques, it is now possible to
identify and collect larvae in the field.
Nymphs of both Omolicna and' Colpop'
tera emerge within 15-20 days and both
have been reared in the laboratory; but
lack of knowledge about the habitats
of larvae of Antillixiu.s sp. hinders fur-
ther progress. Rigorous testing of all
potential vectors will be achieved only
when their life histories are fully under-
stood so that all possible modes of trans'
mission can be investigated.

Resulte of tetracycline therapy in

Jamaica. By P. Hunt (Botany DePt.,
University of the W'est Indies, King-
ston-7, Jamaica). Preliminary experi-
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ments to determine uptake and retention
of tetracycline-HCl by detached coconut
leaves revealed necrotic flecking of
pinnae 4-5 days after cut petioles were
immersed fior 24 hours in solutions
stronger than 500 pg/ml. Bioassay of
affected leaflets showed a tissue con-
centration oIB0 p.g/g. Thus, in order to
obtain therapeutic concentrations in the
tissues in attempts to treat diseased
trees, it is desirable to use comparatively
large volumes of dilute antibiotic to re-
duce the risk of toxicity at the introduc-
tion site while obtaining therapeutic
concentrations in the tissues. Spraying
of leaves or soil drenching of trees did
not result in uptake. In 12 early stage
lethal yellowing-affected trees treated
with 1 liter of 2% aqueols tetracycline-
HCI by gravity injection via a sloping
one-inch-diameter bore-hole, the concen-
tration in leaflet tissue reached a maxi-
mum of approximately 12 p.g/g 5-7
days after treatment. Six further re-
treatments at intervals over a S-month
period maintained the concentration at
never less than 3 pg/g. All of 12 match-
ing control trees injected similarly with
water died within 3-7 months. Of the
12 treated trees, four (those with least
leaf yellowing initially) lost all symptoms
and now (10 months since last treated)
appear quite normal; six showed vary-
ing extents of symptom retardation of
cessation when compared with their con-
trols; two treated trees (those initially
having most leaves yellowed) did not
respond. In all instances of retardation
or remission of symptoms, leaf yellowing
proceeded at the same rate as in un-
treated trees for at least 60 days and
was not fully arrested until 85 days
after first treatment. Similarly, nutfall
was not arrested for 60 days. These
{indings differ from those of McCoy in
Florida who, using much lower quanti-
ties of antibiotic, o{ten achieved much
more rapid, but less prolonged, remis-
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sion. Nevertheless the positive responses
to tetracyclines in Florida and Jamaica
support the concept of a similar or
identical mycoplasmalike organism as
the causal agent of lethal yellowing in
both countries.

Antibiotic treatment of lethal
yellowing. By R. E. McCoy (Uni-
versity of Florida, Agricultural Research
Center, 3205 SW 70 Ave., Ft. Lauder-
dale" Fl. 33314). A series of three anti.
biotic therapy tests on coconut and one
series on Veitchia merrillii and Pritch-
ard,ia thurstonii F. Muell. & Drude were
carried out in Miami, Florida beginning
in May L972. In series I on coconut, 29
palms in various stages of disease de-
velopment were selected and admin-
istered .05-20 g oxytetracycline-HCl or
tetracycline-HCl through either gravity
flow or pressurized trunk injection. All
symptom development in eleven of these
palms stopped Ior 4-7 months following
treatment. Of 18 palms continuing to
develop symptoms, B showed definite
signs of remission in the form of fruit
set and retention and production of
healthy new inflorescences within the
succeeding 3 months. Six of the l0 re-
maining palms were showing yellowing
symptoms at time of treatment and. 4
had received 0.5 g or less of actual
antiobiotic. Trees in which symptom
expression has resumed a{ter a remis-
sion period of 4-7 months have re-
sponded to re-treatment. Two trees
originally expressing symptoms in June
1972 have been kept in remission
through September 1973. Series II
(pressurized trunk injection) bn coco-
nut was performed on 5f trees showing
primary (pre-yellowing) symptoms of
lethal yellowing. Oxytetracycline-HCl,
2 g/tree, produced l0 remissions in l0
treatments. Tetracycline-Hcl, 2 g/tree,
produced 4 remissions in 6 treatments.
Penicillin-G, streptomycin, and griseo-
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fulvin trunk injections, and oxytetra-
cycline-HCl soil injections had no effect
on disease development as compared to
untreated palms. Series III on coconut
established that doses of oxytetracycline- .
HCI as low as 100 mg/tree could be
e{fective in producing remission of lethal
yellowing in trees in early stages of dis-
ease development. Diseased Veitchia
Dalms treated with oxvtetracYcline-HCl
did not respond ro treatmeni, whereas
diseased Pritchardio palms began to
produce healthy new leaves and inflores-
cences within 3 months of treatment.
Conclusions from these tests are that
I to 3 g doses of tetracycline antibiotics
can produce disease remission in coco-
nut and Pritchard,ia palms, that this
remission is temporary but renewable,
that early treatment gives best results,
and that the causal agent is most prob-
ably a mycoplasmalike organism.

Some preliminary results of pos'
sible transmission of lethal yellow'
irg from diseased Veitchia via
dodder were informally presented by
H. C. Burnett (Florida Division of Plant
Industry, Drawer A, F.V. Sta., Winter
Haven, Fl. 33880). Several dicotyledons
have shown decline and apparent yellow-
ing symptoms after union with diseased
palm leaves via dodder plants. The
dicotyledons still must be examined with
the electronmicroscope for verification

of pathogen transfer.

SummorY

Strong evidence was presented that

indicated a mycoplasma as the pathogen.
Mycroplasmalike bodies have been found

in diseased coconuts from Jamaica and

Miami and in diseased Veitchia and
Pritchardia palms from Miami. Anti-

biotic sensitivity of Jamaican and Miami

diseased coconuts (penicillin insensitive,
tetracycline sensitive) also supports a

mycoplasma cause. However, the evi-
dence is not conclusive. The agent of
the disease has not been isolated and
transmitted, the vector (presumably an
insect) is unknown, and the antibiotic
sensitivity of Veitchia and Pritchardia
palms and W'est African diseased coco-
nuts must be w"tlrKed on.

It is still too early to know if tetra-
cycline (terramycin) therapy will give
a permanent cure. The only known way
to prevent the disease is to plant with
resistant coconut varieties (e.g., oMa-

layan Dwarf'). There has been no work
on resistance in Veitchia or Pritchardia.

The participants established the "In-

ternational Council on Lethal Yellowing
Disease of Coconut" that will be re-
sponsible for international collaborative
programs on lethal yellowing research.
Its objectives are: to improve exchange
of information, to promote collaborative
efforts on similar problems, to identify
and integrate priority research areas, to
attract additional expertise, to procure
financial support for speci{ic projects,
to organize future meetings. The elected
steering committee members are: Chair-
man, Prof. P. B. Tomlinson (Harvard

University), Vice-chairman, Dr. R. F.
Whitcomb (U.S.D.A.) and Prof. L. H.
Purdy (University of Florida), Secre-
tary, Dr. L. Chiarappa (F.A.O.). Re-
searchers interested in contributing to
work on this disease are encouraged to
write to Dr. Tomlinson or Dr. Chiarappa
(see Abstracts for addresses). The fol-
lowing are recommended priority areas
in need of research: 1) West African
diseased palms should be: examined
under the electronmicroscope to locate
mycoplasmalike bodies, tested for anti-
biotic sensitivity, and surveyed ento-
mologically to locate vectors. 2) Re-
sislance of oMalayan Dwarf' coconut,
Teitchia and Pritchardia should be
tested under 

.West 
African confitions.
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3) A full record of disease occurrence
should be maintained in existing valu-
able palm collections as a means for
identifying additional sources of re-
sistance. 4) A second symposium of
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researchers will be planned fior 1975,
possibly meeting in Jamaica.

The publication of this report was
supported by a grant from the Tourist
Developrnent Authority of Miami Beach.

TETTERS
The undersigned is writing a horti-

cultural handbook on subtropical palms
to be published in about two years by
the Huntington Library, whose "Palms

and Cycads" by William Hertrich is
now out of print. The new work will
be extensive, consisting of about 450
pages, and will deal in alphabetical
order with some 150 species, giving for
each the synonymy, a concise descrip-
tion, the geographic range with exact
localities, and notes about history, varia-
tion. hardiness, and culture. An ap-
pendix will list additional species which
are, or might be, frost-tender but cool-
tolerant, with references to pertinent
literature. Separate chapters will dis-
cuss such subjects as palm classification
above the generic level, landscaping,
hybridizing, soils, fertilizing, diseases,
pest-control and public collections; con-
cluding will be a glossary and a bibliog-
raphy. Aside from well-known palms,
others that should be widely grown,
such as Ceroxylon and Brahea, will be
thoroughly treated. As far as possible,
each species will be illustrated.

At present I am summarizing the
literature, but if the book is to be truly
use{ul it should also include informa-
tion from Palm Society members about
their cultural experiences, especially as
to hardiness. I would like to hear from
any members who have such information
not already appearing in print; I may
not be able to answer or carry on ex-
tended correspondence, but the informa-
tion will be gratefully received and make
the book more useful to palm enthu-

siasts. Good quality photos are also
needed, particularly of species not illus-
trated in the literature.

I am especially interested now in
hearing from those who have grown any
of the following species where they have
been subjected to temperatures below
35oF.: Acrocomia aculeata, A. belizen-
sis, A. crispa, A. fusiformis, A. hospes,
A, mexicana, Arenga microcarpa, A.
obtusifolia, A. wightii, Attalea guarani'
tica, Barbosa pseud'ococos, Borassod'en-
dron machad'onis, Borassus flabellifer,
Calamus muelleri, Carpentaria acumi-
nata, Caryota rnitis, Chrysalid'ocarpus
cabadae, C. Iutescens, C. madagascar-
iensis, Clinostigma sauorydnutn) Cocco'
thrinax alta, C. argent(t'ta', Copernicia
spp., Euterpe edulis, Haitiella eltmanii,
Hyphaene crinita, Kentiopsis olioae-

I ormis, Laccospad,ix d,ustralasicd. Licuala
spinosa, Liuistona altred'ii, L, benthamii,
L. eastonii, L. holtzei, L. humilis, L.
inermis, L. japonica, L. jenkinsian'a, L.
Ioriphylla, L. muelleri, L. rigid,a, L.
saribus, L. speciosa, Neod,ypsis baronii,
Normanbya nortnanbya, Orbignya co'
hune, O. speciosa, Phoenix abyssinica,
P. acawlis, P. farinifera, P. pusilla,
Prestoa montand, Pritchardia spp., Pty'
chosperma elegans, P. rnacarthurii,
Rauenea hild'ebrand,ti i , Rhyticocos
amard, Sabal allenii, S. berrnuilana, S.
jamaicensis, S. mauritiiforrnis, S. mor'
risiana, S, questeliana, S. uresana, S.

Tapa, Satakentia liukiuensis, Syagrus
spp.

Mvnou Krttxlcn, Curator
Huntington Botanical Gardens
115I Oxford Rd.
San Marino. Catif. 91108




