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EDITORIAL

Editorial
This third issue of 1993 contains much to entertain and inform anyone interested in

palms. Those of us who live outside the tropics in climates that will support only a few,
if any, palm species in our gardens occasionally dream of what it must be like to grow
palms in ideal conditions-conditions of soil, climate and rainfall that allow palms to shoot
away. Even our members in Florida, who have to contend with thin poor soil overlying
limestone, occasional freezes, lethal-yellowing disease and hurricanes must pine for the
growing conditions of a volcanic island in the Pacific. Don Hodel describes in his article
the joys of gardening for palms in near perfect conditions in his mother-inlaw's garden
in Tahiti. His article gives graphic evidence for the rapidity of palm growth that can be
achieved.

How palms are pollinated is turning out to be more complex than we first thought. Finn
Borchsenius describes what happens in three species of Aiphanes that grow in Ecuador
and includes some intriguing comments on how the flower structure relates to the activities
of insects. The structural adaptations to insect pollination in orchid flowers have long been
recognised; it seems now that palm flowers, though not so colorful or so well known, also
display some remarkable and intricate adaptations.

The Mediterranean fan palm, the familiar Chamaerops humilis, is in many ways a
classic member of the family. It was the flowers of Chamaerops that inspired Goethe, the
lSth century poet and philosopher, to write about the metamorphosis of plants in 1790.
Goethe's palm was still extant in 1982 (see Principes 26(4): I94-L99, 1982). The only
palrn that grows naturally in the milder areas of southern mainland Europe, it is cultivated
throughout the world; its shrubby habit, long petioles learing attractive flat palmate blades
with narrow segments, and its resistance to cold and drought, make it useful for landscaping
in the drier subtropics. An up-to-date account of Chamaerops in the wild with new well
documented information on germination and culture is given by M. E. Merlo, M. M.
Alem6n, J. Cabello and J. Peffas.

In an area almost exactly antipodean ro Charnaerops grows inother Palm, equally
important in horticulture-Howea forsteriana. Shortly before he died, IPS member Bill
Gunther sent us his thoughtful account of the palms of Lord Howe Island and the problems
for conservation of Howea and the other endemic genera. W'e present this, Bill's last
article, with sad overtones.

Three short contributions discuss different aspects of palms. Andrew Henderson and
Grandes Rioz add to our understanding of the enigmatic genus Manicaria which is used
in unusual ways (see also Principes 24(3): 105-109, and' 24(4): 162-169, 1980). S.
Veerasamy and G. D. Arekal describe some remarkable fasciation patterns in the staminate
inflorescence of Borassusf.abellifer. Richard Vlasic's account of a visit with August Braun
provides a preview of things to come in Venezuela at the 1994 Biennial (see pp. 168-
l7l). Finally, as usual, President Jim Cain has given us an overview of chapter activities.

Narerm W. UHr
Joulq Dnensrmrr

t23
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The Crowth of Some Palms in Tahiti

Dorqero R. Hoopr
(Jniuersity of California, 2615 S. Grand Aue., Suite 4OO, Los Angeles, CA 90007

One of the titles I contemplated for this
article was "Growing Palms in Tahiti."
However, i f  there ever was a misnomer
for an article, that would probably be it,
since no one really grows palms in a place
blessed with a wet tropical climate such as
Tahiti. In reality, palms simply grow by
themselves. To state that I am responsible
for the growth of these palms would simply
be untrue. Although my wife, Marianne,
and I did plant the palms, we did not, nor
did anyone else, water, fertilize, control

pests, or in any way maintain the palms
after planting. Thus, the title decided upon
is more appropriate and reflects our expe-
riences with palms in Tahiti.

I met my wife in L976 on my first trip

to Tahiti at the end of a three-month expe-
dition to islands in the South Pacific from
New Caledonia to Papua New Guinea to
collect living plant material for botanical
gardens in Hawaii. We were married a
year later in Tahiti, but returned to Hawaii
to make our home. At the time of our
wedding in 1977, we planted a few palms
around my mother-in-law's home in
Papeari, located on the southeast side of
Tahiti. Among the palms we planted in
1977 was PeLagodoxa henryana, which
we call our wedding palm since we planted
it on the day we were married, July 7 (see

Fig. 9).
Since 1977 we had the opportunity to

r€turn to Tahiti about every year or two

ando thus, a familiar pattern was estab-

lished. At each visit we would plant a few

more palms around my wife's former home.

By circumstance, we usually visited during
the rainy season (December-April) and this

proved ideal for establishing the palms,

since basically no one would water them

after planting. Most of the plants were
obtained from the Jardin Botanique de
Papeari as rather large, overgrown seed-

lings in 3.5 liter (ca. l-gallon) containers.

These were planted out without the use of

fertilizer or soil amendments and only
watered and maintained for the remaining
few weeks of our visit. Then they were left

on their own to live or die. Happily, most

Iived! Slowly over the years, the yard

around my wife's former home filled up

with palms, much to the increasing dismay
of my skeptical,  although somewhat

amused, mother-in-law.
My mother-in-law, Christina, could not

begin to comprehend why anyone would

plant trees that for the most part didn't

produce edible fruits or leaves. Although

Tahitians have a great love for the orna-

ment that plants provide, utilitarian rea-

sons are foremost in their minds when

planting a tree. AIso, she thought it was

most strange that I would actually plant

many of the palms under existing trees

and other vegetation where they would not

receive the benefit of full sun. I explained

to her that some palms needed shade when

young but full sun when older and that

they would eventually be compatible and

not compete with the other plants, but she

simply looked at me as if I were a crazy

popa'a (Tahitian word for white person).
As her yard filled with palms, Christina's

skepticism and bemusement turned to con-

cern and consternation as she envisioned
her home being taken over completely by

these utterly worthless plants that were

growing up into her prized fruit trees. On
more than one occasion she called or wrote
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us saying that she was considering taking

out this or that palm. She really "had it

in" for the few spiny palms, beeause she

was concerned about the children getting

the needles in their shoeless feet. Out of

deference to her, I had planted the spiny

palms on the far side of her property next

to an overgrown, mosquito-infested,

swampy area where only the bravest (most

fool-hardy?) of palm lovers ventured. I did

explain to her that my intentions were hon-

orable, as I put the few spiny palms in an

isolated, remote area of her yard. Also, I

reminded her that it was she who had

planted the vegetable garden beyond the

spiny palms so that anyone tending the

vegetables had to pass them.
Perhaps the final straw was when the

Pigafena started to grow with leaps and

bounds and thrust its large, spiny Ieaves

into the garden with increasing speed. She
threatened to cut them down and I wrote

an impassioned Ietter pleading with her not

to do so, that given time the palm would

develop a beautiful, spineless trunk that

would pose no danger to anyone. Even the

fierce-looking needles on the leaves were

soft and relatively harmless.
I don't think it was my letters or her

love for her daughter, but Christina didn't

remgve any of the palms, including the

Pigafena. I think it was the palms them-
selves that won her over with their beauty

and ornament, not to mention that every

visitor who stopped in at her house raved

and ranted about how beautiful her palms
were and that they wanted seeds or small

plants of all of them to take to their homes

and gardens! Although Christina denies this

and instead says that she didn't remove
any of the palms out of deference to my
wife and me, I think that over the years
as the palms grew and developed into their
full beauty, she grudgingly at first and then
willingly aceepted and began to admire the

palms in her yard. Would you believe that
she now plants palm seeds from the trees
that are fruiting so that she can give small
plants to enthusiastic friends? As evidence
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that all things come around, it has been
reported that I was observed planting fruit
trees in Christina's yard-obviously a
baseless rumor that I vigorously deny as
quickly as I can shinny bareJegged up an
Aiphane s caryotifolia!

Most of the palms have grown well in
Tahiti. Papeari is a wet, warm area that
averages about 250 centimeters (100
inches) of rain annually and temperatures
that range from22-32" C (70-90" F) year
round. Also, most of my mother-in-law's
yard is blessed with a rich, well drained
loam. The fringes of her property have
poorly drained and,/or water-logged soils
and most of the few palms we have planted
there have struggled. The property, which
is contiguous with the lagoon, has two
streams, numerous springs, and large trees
for shade, irnparting a natural ambience
in which the palms grow.

One may have the impression that it
has been a veritable bed of roses for the
palms and that they have led a virtually
blissful existence in paradise. Nothing could
be further from the truth, though, as in
addition to tolerating a doubting mother-
in-law for several years, they have had to
withstand a host of ominous enemies
including a full fledged hurricane in l9B3
and several tropical storms with darnaging
winds; power lawnmowers; my nurnerous
nieces and nephews on hicycles and wjth
machetes in hand; falling coconuts and
breadfruits; and perhaps the greatest
seourge of all, the persistent and fearless
tupa erabs.

Tupas are land crabs that rnake rather
extensive burrows and tunnels throughout
the soil as gophers and moles do in other
parts of the world. In fact, a tupa ts the
Tahitian equivalent of a gopher and can
cause just as much damage in a garden as
its furry counterparts. Tupaslove to invade
the holes of freshly planted palms where
the soil is still soft and not compacted,
Ieaving fist-sized tunnels around and
through the roots of the newly planted
palm; occasionally they will even uproot a
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plant. As natural scavengers that will con-
sume just about anything, they pose the
greatest danger to small and,/or newly
planted palms with leaves close to the
ground. In one night they can completely
defoliate a small palm, Ieaving nothing but
a few leaf rachises and bases. I have retal-
iated by refilling the tupa holes with soil
or heavy stones or erecting a wire mesh
cage completely around the palm. The
strategy hasn't put an end to my tupa
troubles but it usually gives the palm a
chance to grow up a bit where it is more
resistant to attacks.

My numerous nieces and nephews, who
number about a dozen at last count, delight
in riding their bikes through the garden,
occasionally flattening a small palm. They
also have a penchant for walking around
the garden swinging a machete about as
long as they are tall. They have left their
calling cards on several palm stems.

My mother-inlaw has numerous coco-
nut and breadfruit trees in her garden that
also pose a danger to palms, especially the
young or newly planted ones. A coconut
(not to mention the leaf) or breadfruit drop-
ping from 15 meters (50 feet) is a lethal
weapon, pulverizing anything, living or not,
that is unfortunate enough to get in its
path. I can say this about coconuts, though,
that at least the damage they inflict is
relatively clean and clear-cut. Breadfruits,
on the other hand, are usually ripe when
they fall and add insult to injury by leaving
behind a visually obnoxious, fly-infested,
smelly glob of putrifying tissue completely
obscuring its damage.

Since many of the palms were planted
in lawn areas of my mother-inJaw's yard,
some have on occasion become the target
of errant lawnmowers. Although occasion-
ally they regrew, most became added mulch
in the lawn. I finally wised up and made
a circle of stones around small or newly
planted palms to deter intrusions by lawn-
mowers as well as by bicycles.

In the early and mid 1980s, the El Nino
effect of ocean currents in the Pacific
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pushed the tracks of hurricanes (typhoons,
cyclones) and tropical storms close to
Tahiti. Several brushed close by and in
l9B3 a hurricane with 150 kilometer-per-
hour winds (90 miles per hour) struck
Tahiti, causing considerable damage to
property. The wind blew potted palms that
my mother-inJaw kept on her patio across
the yard, some never to be seen again.
However, the palms in the ground didn't
seem to suffer greatly and actually seem
to have benefitted from the wetter than
normal years. That we have a preponder-
ance of palms from the South Pacific in
the garden was probably advantageous,
since they are indigenous to areas fre-
quented by hurricanes and are probably
more tolerant of potentially damaging
winds.

One of the most remarkable aspects of
the hurricane was that it dislodged and
knocked over but did not uproot a large
rambutan tree under which I had planted
what I thought were small, shadeJoving,
mottled-leaved pinangas such as P. cope-
Iandii and, P. maculata. Once the tree
was knocked over, the palms were exposed
to nearly full sun. Much to my surprise,
a few years after the hurricane these palms
were medium-sized and growing quite well.
The only difference seemed to be in the
less graceful, more compact crown of leaves
with shorter petioles; otherwise they were
just as healthy and vigorous as their coun-
terparts in full shade.

Another situation where a palm lost the
protective shade provided by a tree but
continued to grow well serves to demon-
strate the amazing tolerance of these plants,
especially when the climate is as forgiving
as that in Tahiti. In 1985 we received a
plant of tohannesteijsrnannia ahifrons
from the Jardin Botanique and planted it
under the shade of a pacay tree (Inga
edulis). Two years Iater during the course
of a telephone conversation with my
mother-inJaw, she told us that she had had
to cut down the pacay tree since one of
my nephews was allergic to its pollen.

P R I N C I P E S
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I cringed when I contemplated the piti-
ful state of this rare and beautiful palm
from the dense jungles of Malaysia now
exposed to the full sun. At best, on our
next visit to Tahiti I expected to find a
stunted. shriveled. necrotic and,/or chlo-
rotic plant, barely clinging to life and a
sorry excuse for this majestic species. Much
to my surprise and delight, the plant has
done exceedingly welJ in its new environ-
ment, has quadrupled in size, and exhibited
only slight yellowing in the leaves.

Like other tropical places, Tahiti has its
share of ants, mealybugs, and other insects
that attack palms. In fact, many of the
palms at my mother-in-law's house support
tremendous and thriving populations of
mealybugs and their attendant ants. How-
ever, we don't apply pesticides to the palms
and, regardless, the palms and their insect
pests seem to be happily coexisting. It's
almost as if the palms are growing so vig-
orously that they stay one jump ahead of
the ants and mealybugs.

Although most of the palms have grown
well, a few have struggled and,/or died.
Most of the species that do poorly are from
more temperate regions and probably can-
not tolerate the constant wet heat of Tahiti.
In other cases, palms planted on the mar-
gins of the property near or in the poorly
drained soil or newly filled soil near the
lagoon have for the most part grown poorly.
These include Corypha, Pritchardia, and
Satalcentia. A few species just don't seem
to grow well even though they are from
similar climates and were planted in good
sol". Actinokentia dittarica.ta, Charnae-

dorea elegans, C. metallica, and C. tepe-
jilote all struggled and eventually died. I
suspect that nematodes attacked them since
they were planted amongst anthuriums, a
plant known to harbor these injurious pests.

Archontophoenix sp. from Mt. Lewis,

Queensland, Australia, Dictyosperma
album, and, to a lesser extent, Neodypsis
decaryi suffer from potassium deficiency
as they exhibit the classic yellowish trans-
lucent flecking of older leaves symptomatic
o{ this disorder.

Since the soils in Tahiti are volcanic in
origin and rainfall is heavy, several palms
restricted to limestone rocks in their native
habitat have not done well. The chamae-
doreas mentioned before as well as Coper-
nicia and Gaussia have all struggled and,/
or died. However, Charnaedorea geo-
nomiformis, C. seifrizii, C. sartorii and
Schippia concolor appear to grow well if
not thrive.

Some palms, including Burretioltentia
uieillardii and Areca aestiariao just have
not done well; I don't know what ails them.
Other species of both genera thrive close
by.

Some of my favorite palms include Areca
guppyana, Kentiopsis oliaiforrnis,
P ho enico p horium b or sigianum, N eody p -
sis lastelliana, Reinhardtia latisecta,
Clinostigma samoense (see Figs. l-B), and
Chrysalidocar pus cabad.ae. Other favor-
ites are Licuala aff. ramsayi (see Figs.
1 0- I 3), Ver schafehia splendida (see Figs.
13-16), Pinanga insignis (see Figs. 21,
2z), Veitchia winin, Hydriastele rnicro-
s p ad,ix, D rymo p hlo eus b e guinnii, C ham.-

-)
I. Areca guppyana (1990), a dramatic plant with stilt roots, bright red fruits, and large pinnae, is probably
my favorite palm, chamaedoreas notwithstanding of course! 2. Another favorite is Kentiopsis oliuiformis.
Shown here (1990) is the smaller of our two plants with my daughter, Christina. 3. For bold, dramatic foliage,
Phoenicophorium borsigianum is hard to beat. My wife, Marianne, stands next to our only plant of this species
(1990). 4. A flaring base, conspicuous rings, and a powdery-white covering gfte Neod,ypsis lastelliana one
of the most attractive trunks in the palm family. The leaves on this specimen reach to eight meters (25 feet)

above the ground (1990).

5. Mariamestmdswith Reinhardtialatisecta(1990). 6. Clinostigmasamoense(1985). 7. Clinostigm.o
samoense (1986) with Marianne. 8. Clinostigma sdmoense (1990), flowering with more than 1l meters of

trunk (35 feet), also rates as one of my favorite palms.
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9. Our wedding palm, the Pelagodoxa henryana planted in 1977, has been fruiting since 1987 with large,

curious, warty fruits. I0. Licuala aff. ramsayi (1985). ll. Licuala aff. ramsayi, with Marianne
(1986). 12. Licuala aff. ramsayi, again with Marianne (1990), showing large, dramatic leaves.

beronia macrocarpa, and" Brassiophoe-
nix schumannll. I guess I could go on and
on; there's no end to them!

I have a sDecial fondness for Pacific
Island palms, since to me most are the
quintessence of what a palm should be:
tall, solitary, crownshafted, pinnate-leaved
monarchs of the plant kingdom. Also, the
South Pacific holds a special place in my
heart and I have man;r fond memories of
my travels there and of seeing most of the
oalms in their native habitat.

I would be remiss if I did not include
Pelagodoxa kenryana as one ofmy favor-
ites. When its leaves are not tattered and
split by the wind it is a striking plant, and
its large, warty fruits are certainly a curi-

osity. We have planted IB around my
mother-in-law's place. since we were con-
cerned that the number of mature, fruiting
trees in Tahiti (only about 15 at its peak
in the late 1970s) had been reduced to
about ten by 1990. AIso, since the species
just was not being propagated to any great
extent, it was possible that it would vanish
from Tahiti, surviving only as a few spec-
imens in its native habitat in the Marquesas
Islands to the nor[heast.

Table I is a list of palms at my mother-
in-law's home in Papeari, Tahiti as of
August, 1990. The palms are presented
alphabetically by genus and species. Fol-
lowing the species name is the number of
plants in parentheses. Additional data

I 3 .
(lefi

--t

Verschaf,eltia splendida (1985). 14. VerschffiItia splendida with Marianne and my son, Robert

background, 1986).  I5.  Verschafel t ia splend. ida (1988) wi th conspicuous st i l t  roots at

base. 16. Verschafeltia splendida with Marianne (1990)' What growth!
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17. Trio of Pigafetta f.Iaris, just four years in the ground (1985). Note Marianne at the base of the tree on

the right. Palm on the far right is Cocos nuci,fera. 18. Trio of Pigafetta with Marianne again at the base

ofthe tree on the right (1986). Note the tremendous growth of Pigafetta trunk in a year's t ime. Also, note

growth of Cocos nucifera.

19. Trio of PigaJbtta (I990) just belbre cutting down the center, staminate tree. Note fruiting tree or rh" t.?
and my children, Robert and Christina, at the base of the left and center trees. 20. Intriguing patterns of
spines on leaf bases and petioles of Pigafetta (1985). 2I. Marianne stands with Pinanga insignis (1986),
a rather robust species. Trunk in the left center background is Clinostigma samoense- 22. Inflorescences

and infructescences of Pinanga insignis (1990).
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(taken as of 1990) follow the species and
are arranged in columns as numbered.

There are different ways to measure and
assess the growth of palms, and palms can
be ranked by their rate of growth, but the
results can vary depending on the method
used to measure growth. Number of leaves
produced, height of stem, ratio of number
of leaves to stem, and simple biomass
(weight) are all methods of evaluating and
comparing palm growth. The first three
methods are easier and more practical than
measuring biomass, and columns eight,
nine, and ten of Table I list these data
where recorded for each species.

The clear champions in terms of trunk
growth were Syagrus sa.ncona and, Piga-

fetta flaris with 267 cm (B.B feet) and
2I7 cm (7.1 feet) respectively of trunk
produced annually. They were far ahead
of the runners up. In fact, the Syagrus
more than doubled the rate of the next
closest competitors, Veitchia winin, V.
montgom.erya,na, and. Caryota rum-
phiana, the last three with 133, l2l, and
120 centimeters respectively of trunk pro-
duced annually. I was not surprised at the
growth rate of the Pigafetta, since it is
well known as an extremely rapid grower.
However, the growth of the Syagnrs was
arnaz:ng, since my experienee with other
species of the genus had not led me to
believe it would develop a trunk at the
same rate as Pigafetta, let alone surpass
it!

Other relatively fast producers of
trunk-i.e., 100 or more centimeters (3.3
feet) annually-included Clinostigrna
satnoense (108 cm), Heterospathe elata
( I 00 cm), and Veitchia macdanielsii (I00
cm). AII these fast growers are large, sol-
itary, sun-loving palms which inhabit open
forest or become emergents above the can-
opy. However, some small, shade-loving,
clustering palms were also fast producers
of trunk. Hyd.riastele rnicrospadix and
Ptychosperma microcarpum with I l0 and
I00 centimeters respectively of trunk pro-
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duced annually can compete with most of
the tall, solitary palms, and Areca trian-
dra, aI 90 centimeters per year, was not
far behind.

The slowest producers of trunk on an
annual basis included Calyptrocalyx
stenoschista (10 cm), Pritchardia lani-
gera (I0 cm), Licuala lauterbachii (14
cm), L...spinosa (15 cm), Hyophorbe
lagenicaulis (15 cm), and, Rhapis subtilis
(15 cm).

Another way to measure growth is by
the number of leaves produced per year.
In this category, the unabashed champion
was the diminutive Phoenix roebelinii, that
has produced 40 leaves per year since a
trunk formed. In second place was the
giant Pigafetta f.laris with 33 leaves pro-
duced per year, followed closely by Liu-
istona aff. benthamii with nearly the same
number. Lioistona rotundifolia and Licu-
ala spinosa were in fourth and fifth with
26.7 and 20.0 leaves respectively.

There was tough competition among nine
species for the title of the lowest leaf pro-
ducer. The winner by less than a frond
was Gronophyllum pinangoides with five
Ieaves produced annually. Close runners
up and their annual leaf production were
Verschafe l t ia  spendida (5.2) ,  Areca
triandra (5.4), Alloschmidia glabrata
(5.5), Areca muhifida (5.5), Brassio-
p hoenix schumannii (5.5), Pinanga phil-
ippinensis (5.5), Caryota rurnphiana
(5.6), and Pinanga huhli i (5.7).

The final way I measured growth was
by the amount of trunk produced per leaf
(internode). Internodes can vary and seem
somewhat dependent on the vigor of the
plant. Healthy, normal-growing plants tend
to have longer internodes than stressed,
weak-growing plants of the same species.
The clear champion in this category was
Caryota rurnphiana with internodes that
averaged 37.5 cm, nearly twice as long as
the runners up. In a dead heat for second
were Syagrus sancono. and Wallichia dis-
tichawith internodes of 20 cm and in third

P R I N C I P E S
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and fourth place were Caryota mitis and.
Areca triandro with internodes of 21 .7

cm and 22.5 cm respectively.
The species with the shortest internodes

were Licuala lauterbachii and. Calyptro-
calyx stenoschista with L4 cm and 2.7
cm respectively. Others with short inter-

nodes (and their/size) included Socratea
exorrhiza (2.9 cm), Hyophorbe lageni-
caulis(3.0 cm), Licuala grandis (3.3 cm),

N e p hr o s p e r ma u anhoutt e anum (3.7 crn),
Veitchia rnerrillii (3.9 cm), and Allo-

schmidia glabrata(4.O cm). Several other
species, including Licuala aff. ramsayi,

L. spinosa, Liaistona benthamii,  Phoenix
roebelenii, and Rhapis subtilis, certainly
are among those having short internodes,
if not the shortest. However, although these

species had developed trunks, it was dif-
ficult to measure them accurately since
their trunks were covered with leaves all

the way to the ground.
I can only guess at biomass production

but the clear leaders would probably be

the tall, fast-growing, solitary species such

as Pigafetta, Syagrus, Veitchia, Clino-

stigma, and Caryota rumphiana.
There were no species that were leaders

in all three categories of trunk produced,
leaves produced, and trunk produced per

leaf. Species that produced few leaves per

year were not necessarily slow growers.

Caryota rumphiana. was the leader for
trunk produced per leaf and among the
leaders for trunk produced per year, but
was among the lowest in leaves produced
per year. So one can say that it gets the
most out of each leaf that it produces.
Likewise, Areca triandra gers a lot out of

each leafit does produce. Species that had

short internodes could be among leaders

in trunk produced if leaf production was

high, as Pigafetta f.laris demonstrated.
Syagrus sancona was the leader in trunk
production because of a combination of

long internodes and moderately high leaf
production.

Conversely, species which produce a
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high number of leaves per year are not
necessarily among leaders in trunk pro-
duced. Phoenix roebelenii, Licuala aff.
ramsayi, L. spinosa, Liuistona aff. ben-
thamii, and, L. rotundifulia all were lead-
ers in leaves produced. However, all wiLh
the exception of the last one were not
"ny*here near the leaders in trunk pro-
duced, since they get so little out of each
leaf that they do produce.

One of the few pleasures that I have
derived from not living in Tahiti is that I
appreciate to a greater extent the growth
of palms there. Their growth, already gen-
erally much faster than that of palms in
cooler subtropical areas, seems even that
much more spectacular and dramatic when
observed only on an annual or biennial
basis. Their growth seems astonishing; the
plants nearly seem to be leaping out ofthe
ground. I have to pinch myself and ask,
"Is this the same plant that was in this
spot just two years ago?"

I have been fortunate to document pic-
torially the growth of several palms from
year to year. Figures 6 (March, l9B5), 7
(March, l986), and B (August, 1990) show
rather graphically the growth oI Clinostig-
ma saffLoense. Similarly, Figures 10
(March, 1985), 1l (March, 1986), and
12 (August, 1990) show Licuala aff. ram'-
sayi. Figures 13 16 areof Verschafehia
splendidatn 1985, 1986, 1988, and 1990
respectively.

F igures l7  (1985),  l8  (1986),  and 19
(1990) document the tremendous, nearly
frightening, growth of Pigafetta filaris.
We planted three Pigafelta in l98l, and
by 1988 the two pistillate ones had flow-
ered and were dropping abortive, nonfer-
tile fruits. By 1990, the third specimen
had flowered and it was staminate, result-
ing in the ground beneath the trees being
carpeted by seedlings of Pigafetta. In fact,
they were coming up like hair on a dog's
back and I was mowing them down as if
they were grass. Alarmed by its propensity
for reproduction and John Dransfield's
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Table 1. Palrns in Papeari, August, 1990. I : years in ground, 2 : years in ground
tof .ower ing,3:  oueral lheight  (meters)  ,4 :  heightof  t runk (meters) ,5:  leaaes
in crown, 6 : leaf scars on trunk, 7 : years since trunk formed, B : trunk produced
(centimeters) per year since trunk f.rst formed @a + #7), 9 : number of leaues

per year since trunk first formed [ (#5 + #6) + #7] , 10 : trunlc produced (cen'
timeters) per leaf since trunk first formed (#4 + #6) .

l 0

Ai p hane s c a ry ot ifolia (I)
Alloschmid.ia glab rata (L)
Archontophoenix sp.

(Mt. Lewis) (2)
Areca catechu (3)
Areca guppyana (2)
Areca multif.d.a (l)
Areca ipot (l)
Areca triandra (2)
Areca oestiaria (1)
Arenga por phyrocarpa (l)
Bismarckia nobilis* (5)
B ras sio phoenix s c humannii (I)
Burretiokentia hapala (3)
B ur r etioke ntia aieillard.ii (l)
Calyptrocalyx spicatus (I)
Calyptrocalyx stenoschista (7)
Caryota mitis (2)
Caryota rumphiana (3)
C hamae do r ea g e o no mifo r nis (6)
Chamaedorea hooperiana (5)
Chamaedorea sartorii (5)
Charnaedor ea seifrizii (12)
Chambeyro nia macr ocar pa (7 )
Chrysalidocarpus cabadae (4)
C hrysalidocar pus madagasc ar-

iensis (l)
Clinostigna samoense (l)
Corypha elata (l)
Cyrtostachys renda (l)
Dictyosperma album (I)
Drymophloeus beguinii (2)
Drymophloeus sp. (Papua

New Guinea) (2)
Gr o no p hyllum p ina n goide s (I)
Gulubia costa (3)
Gulubia macrospadix (I)
Heterospathe elata (l)
Hydriastele microspadix (1)
Hyophorbe lagenicaulis (7)
Hyphaene coriacea* (l)

Johannesteij smannia altifr ons (1)
K e nt io p s is o lia ifor mis (2)
L at a nia lo nt ar oid.e s (3)
Licuala grandis (2)
Licuala lauterbac hii (2)
Licuala aff. ramsayi (3)
Licuala spinosal (3)
Liuistona atr. benthamiit (3)

5.5
9 .5

8 .0
7 .O
7.0
5.6

4 0 5 4 6
2 5 6 1 7

2 9 6 3 0
66 r0 90
1 5 4 3 3
1 4 3 4 3
3 5 7 3 3
2 0 5 9 0

t 4 4 3 3
2 6 4 5 0

1 5 3 6 7
1 I  3  l 0
6 3 4 3

16 5  120

^  ^ ;
2 5 4 6 8
1 9  4  8 3
2 6 5 8 0

5.0 2.3
3 .0  1 .0

a 7
7

8 -
1 3  8
5 4
5 3
9 4
7 4
5 -

4 -
5 -
7 6
5 -
5
5 -
5 4
8 7
2 t

J Z

8 -
9 7

4
4

9
4

7
7

7

20
8

9
I O
7
9
B
7
6
9

22
8

t 2
o

9
l 0
I J

I 2
I 3

J

I 3
6

l 0
t 2

2 1
20
8
5

9

T 2
5
6
7

25
7
6
5

6
I I
l 0
25
26
9

40
r30

5 . 8  1 . 8
I  1 .5  9 .0
4 .O I .3
2 .7  1 .3
5 .0  2 .3
8.0 4.5
I . 3
2.O
I .0
3 .3  1 .3
6.0 2.0
0.7
5 .0  2 .0
1 .3  0 .3
8 . 0  1 . 3

10.0  6 .0
o .7
1 . 3
3 .0  I .3
3 .3  2 .7
8.0 3.3
8.0 4.0

I  t .0  6 .5
I  1 .5  6 .s
I .0
o.7
o.7
4.0 2.0

6.0 3.0
2.5 2.O
3.0
3.0

r2.0 9,0
6.0 3.3
2.5 0.3
0 .3
1 .0
6 .0  r .7
3.0
4.0 2.O
2.3 0.7
3 .0
3 .7  0 .3
5 .0  I .0

r2 .o  5 .8
5.5 4.O

6.3  6 .2
7 .6  13 .6
s .5  8 .7
7 .7  9 .3
6 .1  6 .6
s.4 22.5

9.3
7 .7

I  J . J

2.7
21.7
37.5

I ; *
7.8 10-8

7,6 I5.4

15.3  7 .6' t T

7.3  10 .0

9 .8  8 .1'j 'T

16.1  7 .5
9 .3  I5 .7
8.0 3.0

; , ;

r4.2 3.3
r5.2 1.4

20.0
32:5

8 6 7 9 3
': 

: 
'�08

^ 1 ;
3 7 5 6 0
2 0 5 4 0

1 3 9
9 7
4 -

5 -

t ^  t  r ;
2 t  3  l l 0

1 :  I
1 4 4 4 3

; , ;
5 0 5 1 4

2 1 5
4 2 5

5
5

(
2
5
5
4
5
8
A

8
5
I
7
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Table 1. Continued.

l 0

Liu ist o na r otu ndifo lia (l 2)
Macheea magnif.ca (2)
Metroxylon narburgii (l)
Neodypsis decaryi (3\
Neodypsis lastelliana (l)
Neodypsis sp. ("Darian") (I)
Neoueitchia storckii (l)
N e p hr os per ma aanhoutteanum (I)
Normanbya normanbyi (3)
Nypa fruticans (2)
Pelagodoxa henryana (I8)
P hoenicophorium borsigianum (1)
Phoenix roebeleniil (I)
Pigafena f.laris (2)
Pinanga copelandii (4)
Pinanga insignis (I)
Pinanga kuhlii (2)
Pinanga maculata (3)
Pinanga philippinensis (2)
Pritchardia lanigera (2)
Pritchardia auylstekeana (3)
Ptychococcus elatus (l)
Ptychosperm,a elegans (I)
Ptychosperma macarthurii (2)
P tyc hos pe rma micr ocar pum (l)
Ptychosperma sp. (Papua

New Guinea) (1)
Reinhardtia latisecta (I)
Rhapis subtilist Q)
Rhopaloblaste augusta (2)
Satakentia liukiuensis (I)
Schippia concolor (l)
Siphokentia beguinii (I)
Socra-tea exorr hiza (l)
Syagrus sancona (4)
Thrinax radiata$ (l)
I/e it c hid ma c da nie ls ii (1)
Veitchia merrilli i (l)
Veitchia montgomeryana (I)
Veitchia uinin (5)
Ve r s c hafelt ia s p le ndida (I)
Wallichia disticha (l)
Wendlandiella polyclada (l)
Wodyetia bifurcata (I)

7 0 9 0 6 8 3
5 -

3 5 2 1 4 5 0
1 4 6 2 5 0
1 7 5 2 3 5
1 8 3 3 5 8 0
t 7 3 2 4 9 3
6 r s 4 1 8

r r 4 3 6 6 7
6 *

2 5 5 0 s 6 0
8 -

2 0 3 2 3
28 167 6 2t7
8 6 9 8 6 3

1 0 2 7 5 8 0
6 4 5 9 4 4

1 0 6 8 8 6 3
1 1 2 2 6 3 3
1 2 t 0 3 1 0
7 -

1 5 3 0 6 8 3
12 70  l0  53
9 2 0 3 7 7
9 1 8 3 r 0 0

T2

l 3

8
8
8
8
8

5
J

9
9
8

L I
9
9
5
4
7

L 3
5
7

58
l 8

270

100
40

r2l
1 3 3
34
33

53

9 1 5 4
7 -

2 5 2
1 8 5 1 5
5 -

l 8
t 2 2 7 4
4 2 4 4

1 8 4 0 3

1 l  5 8  6
1 6  1 0 3  r 0
t 2 9 6 7
1 2 7 6 6
6 2 0 5

1 6 5 3
8 -

t 2 2 1 4

5 -
5 -
5 3
9 8

5 -
5 4

7 -
1 3  8

a a

1 3  6
9 8
B 5
7 -
5 -

5 -

I  I .0  5 .0
1 . 5

10.0  2 .o
4 .0  I .0
8 .0  0 .7

7  8 .0  4 .0
4 .7  3 .7
4 .0  0 .7

7  8 .0  4 .O
2.O

r0  7 .0  3 .0
4 .O
2.5  0 .7  l

6  16 .0  13 .0
3  6 .0  5 .0
5  9 .0  4 .0
3  7 .0  4 .0
3  7 .7  5 .0

5 .0  2 .0
3 .0  0 .3
o.7
8 .5  5 .0

6  8 .0  5 .3
4  4 .0  2 .3
6  5 .5  3 .0

4 . O  l � 3
z - )

2.0  0 .3
9.0 4.5
0 .3
r .7
5.0  2 .3
2 .7  0 .7

I 1 . 0  8 . 0
8.0
9.0 6.0
7.O 4.0

r2.0 8.5
I  I .0  8 .0
5 .0  t .7
9 .0  I .0
0 .7
8 .0  2 .1

26.7 s.6

r4 .0  9 .5
I0.0 16.7
I  I .0  14 .0
to.2 I2. l
12.3 I I .6
6 .8  3 .7
9.0 9.3

r5 .0  6 .0

40.0
33.0  7 .8
9.6 7.2
7 .4  14 .8
5 .7  8 .9
9.8 7.4
5 .5  9 .1
a a  2 n

7.5 16.7
8 .2  7 .6
9 .7  I  1 .5
9.0 t6.7

33 6.0 4.7

1 5  t 2 . 5
90 r3 .8  8 .8

; ;
7.0 2.9

r9.3 20.O

t I . 5  t 0 - 3
n .9  3 .9
t5 .4  8 .9
14..7 10.5
5 .2  8 .5
7.A 20.O

8.3  t0 .o

+ Grown from seeds planted ln sltz; t leaves occur to ground, no bare trunk; trunk height estimated; $ not
possible to counl leaf scars on stem; $ missing data.

observation that Pigafetto was a colonizer
of disturbed areas, we cut down the sta-
minate tree in 1990 to eliminate any pos-
sibilities of it escaping from eultivation and
becoming naturalized in Tahiti.

As much as I admire Pigafena, it would
truly be a disaster if large groves of it one

day covered Tahiti's beautiful hillsides. The
only other specimen of Pigafetta in Tahiti
is at the Jardin Botanique about two kilo-
meters distant, and it too is a pistillate
plant.

With a crowd of curious onlookers com-
posed of my wife, children, and numerous
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nephews and nieces, my brother-in-law,
who is very talented with a chainsaw, made
quick work of the majestic beauty.
Recorded on our video camera, the 16-
meter (SO-foot) giant fell with a resounding
crash into an abandoned taro patch, much
to the delight of the numerous children.
They all agreed it was much more exciting
than school!

I encourage all travelers to Tahiti to
stop during their around-the-island tour
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and visit my mother-in-law and the palms.
She lives about an hour's drive from the
capital Papeete in the village of Papeari
and about two kilometers from the Jardin
Botanique and Musee Gauguin. She is a
wonderful and delightful person whom I
admire very much and who would be happy
to show visitors the palms. She may even
put a machete and a rake in your hand
and order you to start cleaning in the gar-
den!

P R I N C I P E S

1994 IPS BIENNIAL MEETING
SCHEDULE SET FOR CARACAS, VENEZUELA

FOR JUNE 13-16, 1994

Plans have been finalized for the 1994 IPS Biennial Meeting to be held in Caracas,
Venezuela during mid June of 1994. The Instituto Botanico (and Botanic Garden) Foun-
dation in Caracas and the Asociacion Venezolana de Palmas (Venezuelan Palm Society)
have graciously agreed to co-host this event in conjunction with the IPS Executive
Committee. Arrangements are being finalized with the Hotel Avila, a reasonably-priced
and tranquil host hotel. Arrangements for overflow are being set up with another hotel
near the Avila, but without its tropical garden ambiance. Lost World Adventures has been
selected to oversee several planned horticultural tours and side trips, with additional
cooperation from the local Venezuelan Palm Society.

Superior International Services of Houston, Texas will serve as the travel agent who
will handle flight and hotel arrangements. Local assistance in Venezuela will be provided
by Lost World Adventures, through their local office there.

Quite a few local excursions are planned to palm gardens and local indigenous palm
habitats. In addition, a suite of additional in-country excursions will be offered as Pre-
and/or Post-Biennial trips.

AII IPS members are encouraged to start making their plans to attend! Further details
will be provided in subsequent issues of Principes. Please contact Jim Cain should you
have any questions in the interim.

(For more about Caracas and the pleasures of visiting with August Braun, see the article
by Richard Vlasic, p. 168.)



Flowering Biology and Insect Visitation of
Three Ecuadorean Aiphanes Species

FrnN BoncnsoNrus
lnstitute of Biological Sciences, Aarhus Uniaersity, Department of Systematic BotanT,

Nordlandsuei 68, DK'824O Risskou, Denmark*

Aiphanes consists of 22 species of small
to medium sized, monoecious and protan-
drous, spiny understory palms, distributed
in the Antilles, Venezuela, southern Pana-
m6 and along the Andes to Bolivia, at
elevations up to 3,000 m above sea level.
The genus belongs to the subtribe Bactri-
dinae of tribe Cocoeae in subfamily Are-
coideae (Uhl and Dransfield I9B7), a sub-
tribe in which protogyny and beetle
pollination appear to predominate (Bullock
1981, Beach 1984, Burquez et al. 1987,
Listabarth 1992, Scariot et al. 1990).
Borchsenius and Balslev (I989) suggested
that the morphological and phenological
characteristics of Aiphanes corresponded
better to the bee- or fly pollination syn-
dromes described as common in palms
(Henderson 1986).  L is tabar th (1992)
reported thal Aiphanes aculeata in Ama-
zonian Peru was pollinated by a mixture
of wind, bees, beetles, and bugs.

In this paper I report some observations
on the phenology and insect visitors of
three Ecuadorean species: Aiphanes eri-
nacea (Karsten) Wendland, a cespitose,
3-6 m tall palm, found in the understory
of pre-montane and montane rain forest
at 600 to 2,000 m altitude in western
Colombia and Ecuador1' A. chiribogensis
Borchsenius & Balslev, a solitary, l-4 m
tall palm endemic to montane rain forest

* Present address: Herbario QCA, Departamento
de Ciencias Biol6gicas, Pontificia Universidad Cat6-
lica del Ecuador, Apartado 17 -OI-2I84, Quito, Ecua-
oor.
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at 1,700 to 2,100 m altitude in western
Ecuador; and, A. eggersii Burret, a ces-
pitose, 4-7 m tall palm, endemic to dry
semi-deciduous forest on the coastal plain
of Ecuador. All are discussed in a recent
publication on taxonomy of Ecuadorean
Aiphanes (Borchsenius and Balslev I989).

Study Sites and
Observation Periods

Aiphanes erinacea (Figs. l-3) was
studied at km Il3 along the road from

Quito to Puerto Quito in western Ecuador,
within an 8l hectare reserve of pre-mon-
tane rain forest at 650-800 m altitude,
owned by the timber company ENDESA.
A general description of this forest reserve
is found in Jorgensen and Ulloa (1989).
The studied population consisted of ca.25
individuals growing in a small area, about
Vr hectare, of disturbed forest in the north-
western end of the reserve. Within the
population 14 individuals with a total of
17 flowering shoots were marked and
observed during five visits of one to three
days between 2l October and 22 Novem-
ber 1989. Additional observations on insect
visitation and behavior were made between
I and 3 March 1991.

Aiphanes chiribogensis was studied at
its type locality in the Pichincha province,
near the caserio Las Palmeras, at km 59
along the old road from Quito to Sto.
Domingo de los Colorados, at 1,950-2,050
m altitude. The studied population con-
sisted of ca. 15 individuals growing on
slopes along a ca. 2 km long trail through
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l-3. Aiphanes erinacea. l. Inflorescence at staminate anthesis. 2. Copestylum sp. (Syrphidae) on
staminate flowers. 3. Pistillate flowers.

undisturbed forest. Eight flowering indi-
viduals were marked and observed during
seven visits of one to four days between
22 October and 3 December 1989.

Aiphanes eggersii (Figs. 4-6) was
studied in a cattle Dasture on the coastal
plain of Ecuador, in the Manabi province,
at-km 4l along the road from Jipijapa to
Guayaquil; tr7 individuals, with a total of
36 fertile shoots, were marked and observed
on two visits with an interval of one week,
4-5 November and I l-I2 November
1990.

For all three species, observations on
phenology and insect visitors were made
and a number of inflorescences was sam-
pled to determine number of flowers of
each sex. Insect visitors were caught and
preserved in alcohol. The number of sta-
minate and pistillate flowers per inflores-
cence was estirnated by counting numbers
on every fifth rachilla throughout the inflo-
rescence or, in the case of A. ahiribogen-
sis, every'rachilla. The pollen content per
antherwas estimated by counting the num-

ber of pollen in one theca. Flowers for
anatomical study of nectaries were soaked
in hydrofluoric acid (HF) for a week,
embedded in paraffin, and sectioned with
a sledge microtome.

Inflorescence Morphology

Inflorescences of Aiphanes are spicate,
once or rarely twice branched, and enclosed
in bud by a single, slender peduncular bract.
The proximal part of the rachillae bears
triads of one pistillate and two staminate
flowers; distally on the rachillae the triads
are substituted by dyads or, at the apex,
sometimes single staminate flowers. The
distal rachillae normally bear only stami-
nate flowers. The numbers of branches,
staminate, and pistillate flowers for each
of the three species are given in Table l.
Floral sex ratios were highly variable both
within and between the three species.

Staminate flowers of Aiphanes are fairly
uniform, disc-shaped, with three free,
imbricate sepals, three nearly free, valvate
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4-6. Aiphanes eggersii. 4. Flowering individual. 5. Staminate flowers

I 4 1

petals, six stamens, and a minute rudi-

mentary pistillode, which contains small

amounts of nectar-secreting tissues. Sta-

minate flowers of the three species differ

in color, anther size, and pollen production
(Table 2). In A. erinacea and A. chiri'

bogens is ,  pe ta ls  become comple te ly
reflexed at anthesis; tn A. eggersii the

petals open to an angle of ca. 45o.

Pistillate flowers have three broadly

ovate, imbricate sepals, three half-con-

nate, fleshy, valvate petals, six staminodes

fused in a nearly truncate cup, and a tri-

ovulate pistil with three sessile, papillose

stigmas, which become reflexed at anthe-
sis. The pistil contains septal nectaries

which empty via three channels opening

Pistillate flowers.

just below the stigmas. Pistillate flowers of
A. erinacea are white, with greenish pistil,
those of l. chiribogensis are reddish violet
with pink pistil, and those of A. eggersii
are yellow, with brown sepals.

Estimated values for total pollen pro-
duction per flower and per inflorescence,
as well as P/O (pollen,/ovule) ratios for
the three species, are given in Table 3.

Phenology

The basic phenological pattern was the
same in all three species, though there
were great differences in the speed with
which the inflorescences developed. The
lengths ofthe different phenological phases

Table l. Inflorescence characters of three Ecuadorean Aiphanes.

A. chiribogensis A- erinacea A. eggersii

No. inflorescences sampled

No. rachillae

No. male flowers

No. female flowers

Male/female ratio

range

mean

range

mean

range

mean

range

mean

N : 9

t -29

78 4,300
x :  I , 6 7 3

29 404
x :  1 6 7

2.6-26.5
x  :  10 .9

N : 7  N : 5

77 169 39-68
x :  I 0 5  x :  5 5

ro,390-28,464 4,800-I5,0I0
x : 2 2 , 1 4 5  x : 8 , 6 5 8

567-2,231 567-r,178
x  :  1 , 1 3 5  x :  9 4 6

9.7-40.0 7.8-13.3
x : 2 O . 9  x : 9 . 9
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Table 2. Starninate flouer characters of three Ecuadorean Aiphanes.

Species
Anther Size (mm)

(N :  14 ,9 ,  and  12 ,  r esp . )
Pollen/Anther

( N : 6 )

A. chiribogensis

A. erinacea

A. eggersii

purple

white

yellow

0.63-0.79 x 0.63-0.71
x : 0 . 7 0 x 0 . 6 9

0.40-0.59 x O.47-0.67
x : 0 . 4 7 x 0 . 5 8

l . l9 -1 .82  x  0 .79- I .02
x : I . 4 9 x 0 . 9 3

1,968-2,764
x :  2 , 3 7 6

1,086-2,018
x :  1 , 3 4 2

6,800-20,528
x :  1 2 . 0 7 3

for the three species are given in Table 4.
Inflorescences and infructescences in all
stages were found within the populations,
and all three species appeared to flower
continuously. Individual shoots never bore
more than one inflorescence at anthesis at
a time, but multistemmed individuals of A.
erinacea and particularly A. eggersii
sometimes had two or more inflorescences
in different f lowering phases simulta-
neously.

Staminate anthesis started immediately
after the inflorescence was liberated from
the bract or up to two weeks later and
Iasted 8-50 days. The upper staminate
flower of each flower group opened first,
and the lower did not open until the upper
had fallen from all flower groups. Other-
wise no particular sequence of flower open-
in$ was observed. Flowers of A. chiribo-
gensis opened at all hourso including the
night. In A. erinacea there seemed to be
a peak in the early morning, before 0900
hr. Indiddual flowers lived from a few hours

to about one day, depending on the weather
conditions, after which they fell to the
ground or remained attached as a decaying
mass. Opening flower buds contained a
small drop ofnectar, but nectar production
was not evident in older flowers. No scent
was detected. Staminate flowers of A. eri-
nacea. were only slightly damaged because
of insect gnawing, whereas those of l.
chiribogensis, on rainy days and especially
nights, were heavily predated by slugs
which ate the entire androecium. A high
proportion of staminate flowers of l.
eggersii contained microlepidopterous lar-
vae, which fed on the receptacle and tis-
sueq basally in the petals.

After staminate anthesis there was a
pause of several days before pistillate
anthesis began. During this pause pistillate
flower buds increased significantly in size
and attained their final color.

Pistillate anthesis lasted from seven to
more than l0 days. Flowers on the basal
rachillae opened first. In A. erinacea alf

Tabte 3. Pollen production and pollenf ouule ratios of three Ecuadorean Aiphanes.

A. chiribogensis A. erinacea A. eggersii

Pollen/male flower ( x 194)

Pollen/inflorescence ( x 106)

Pollen/ovule ratio ( x 103)

range
mean

range
mean

I  I . 8  18 .6
x  :  14 .3

r .  r  - 6 1 . 3
x :  23 .9

r2.9 125.4
x  :  5 1 . 4

6 .5-12 .1
x : 8 . 1

83.7,390.2
x :  1 7 8 . 3

26.O-r07.4
x :  5 2 . 7

40.8 t23.2
x :  7 2 . 4

347.7-r,O47.3
x : 6 2 7 . 2

I  88 .3-321.  I
x :  24O.0

range
mean

Values calculated using data from tables I and 2. The pollen,/orule ratio is calculated as the malelfemale
flower ratio (table l) multiplied with the average pollen content per flower (table 2) and divided by the number
of owles per female ffower (3 for all species).
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Table 4. Phenology of three Ecuadorean Aiphanes.

Phenology
(in days) A. chiribogensis A- erinacea A- eggersii

Infl orescence liberation
Pre anthesis phase
Staminate anthesis
Pause
Pistillate anthesis

> 5
7-14

40-50
> 1 5
> 1 0

short
< l  to  6
t7 -23
4-8
7-9

short
< l

ca.  8-10
ca.  8
ca,  B

pistillate flowers were open after a few
days; in A. eggersii less than half were
open at a given time. In A. chiribogensis
a large proportion of the pistillate flowers
or even entire rachillae were observed to
rot away without ever coming into anthe-
sis. Individual flowers remained open and
unchanged for 4 to 7 days, after which
time the petals changed in color, to brown-
ish-pink in A. erinacea and to dull orange
in A. chiribogezsis. Small amounts of nec-
tar were produced, visible as tiny drops on
or just below the reflexed stigmas.

Insect Visitors

Aiphanes erinacea. Hundreds of
insects, predominantly flies, were present
on the inflorescences during the day. Insect
activity was nearly constant from early
morning to late afternoon, but after dark
it fell and visitors included only a few flies
and some micro-moths. More than 50 dif-
ferent insect species belonging to five orders
were caught on the flowers, including 37
species of flies belonging to l6 families and
ten species of beetles belonging to four
families (Table 5); 35 species were caught
on both staminate and pistillate flowers,
and more intensive sampling would prob-
ably have augmented this number.

Most visitors came to feed on the small
amounts of nectar secreted from flowers
of both sexes. Most common was a 2-3
mm long yellow species of Drosophilidae
with ca. 50 individuals present simulta-
neously and a less than I mm long biting
midge (Ceratopogonidae sp. I) with up to
i00 individuals present simultaneously,

which was observed to land directly on the
anthers. Two other Ceratopogonidae (spp.
2-3) apparently came to lick nectar as
well as to oviposit. The majority of the
individuals were females with swollen abdo-
mens, either filled with eggs or just emp-
tied, and eggs similar to those present in
lhe abdomen of intact specimens were
recovered from samples of flowers in alco-
hol. Three hover flies (Syrphidae spp. I-
3) and three beetles (Chrysomelidae spp.
I -2, Cantharidae sp. I ) fed on pollen. The
syrphids also visited staminate flowers of
a Prestoea species, feeding on pollen, and
pistillate flowers of A. erinacea to lick nec-
tar. Examination of 40 specimens of
Copestylum sp. (Fig. 2), the largest and
most common syrphid with 5-I5 individ-
uals present simultaneously, revealed only
one female individual; all others were males.
Gut loads of specimens caught on stami-
nate flowers consisted of pure A. erinacea
pollen. Gut contents of specimens caught
on pistillate flowers consisted of pure loads
of either A. erina,cea or Prestoea pollen.
Two species of chrysomelid beetles, each
present in numbers of ca. l0-20 at a time,
fed on floral tissues. One sepsid fly was
frequent on pistillate but infrequent on sta-
minate flowers. It was observed running
back and forth on the rachillae while wav-
ing with the wings. Two rove beetles
(Staphylinidae) were quite frequent on both
types of flowers, moving actively around
on the inflorescences where they fed on
floral tissues and perhaps nectar. No pollen
was found in their guts.

Aiphanes chiribogensis. Insect visitors
were few; never were there more than l0
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Table 5. Insect uisitors o/Aiphanes erinacea (Patmae) .

Visiting

lnsect Group
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Male

Order Diptera
Suborder Nematocera

Cecidomfidae spp. l-4
Ceratopogonidae spp. l-3
Chironomidae sp. I
Culicidae spp. 1-3
Mycetophilidae spp. l-2
Sciaridae sp. I
Sciaridae spp. 2 3
Tipulidae sp. I-2

Suborder Cyclorhapha

Calliphoridae sp. I
Chloropidae spp. I 3
Drosophilidae sp. I
Drosophilidae spp. 2-4
Empididae spp. l-2
Lauxaniidae sp. I
Richardiidae spp. l-2
Sepsidae sp. I
Syrphidae, Copestylum sp.
Syrphidae sp. 2
Syrphidae sp. 3
Tachinidae sp. I

Order Coleoptera

Cantharidae sp. I
Chrysomelidae sp. l-2
Curculionidae spp. I-5
Staphylinidae sp. I-2

Order Lepidoptera

. Indeterminate spp. l-2 (micro-moths)

Order Hymenoptera

Indeterminate (wasp)
Formicidae spp.

Order Hemiptera

Indeterminate sp. I

x

o
X

X

o
o

x
o
o
X

x

X

X

X

x

X

X

x
X

o

day,/night
d"y
d"y
duy
duy
duy
duy
day/night

duy
duy
duy
d"y
d"y
duy
duy
d"y
duy
duy
duy
d"y

duy
duy
duy
duy

ni oht

x
X

x
o
X

duy
duy

o
X

duy

X: common; x; frequenU O: rare. No observations were made of insect visitors to pistillate flowers at night.

individuals observed on one inflorescence
at a given time, and often none was
observed, even in dry weather. A total of
22 insect species was caught on staminate
flowers; only three species were caught on
pistillate flowers (Table 6). Most visitors
were flies, including 15 different species
belonging to five families. The most com-
mon visitor on staminate flowers, a 2-3
mm long, yellow species of fruit fly (Dro-

sophilidae), was the same as the most com-
mon visitor ir A. erinacea. It was observed
licking the center of the flowers, but was
also attracted by unopened flower buds.
One species of Muscidae and two Laux-
aniidae were observed licking nectar from
pistillate flowers, frequently contacting the
stigmas, but only one of these (Lauxaniidae

sp. l) was also observed on staminate flow-
ers. After dark, insect activity increased,
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Table 6. Insect uisitors o/Aiphanes chiribogensis (Palmae) .

Visiting

Insect Group Female Time

Order Diptera
Suborder Nematocera

Cecidomyiidae spp. l-6
Ceratopogonidae sp. I
Mycetophilidae spp. l-3
Sc:aridae sp. 1

Suborder Cyclorapha

Drosophilidae sp. I
Drosophilidae sp. 2
Muscidae sp. I
Lauxaniidae sp. I
Lauxaniidae sp. 2

Order Coleoptera

Curculionidae sp. I
Ptilodatylidae sp. 1
Chrysomelidae, Galerucinae sp. I

Order Lepidoptera

Indeterminate sp. I (micro-moth)

Order Hymenoptera

Indeterminate sp. I

Order Hemiptera

Indeterminate sp. I

Order Ephemeroptera

Indeterminate sp. I

night
night
night
night

duy
duy
duy
d"y
duy

duy
duy
duy

d"y

duy

duy

o night

x: frequenu O: rare.

and visitors caught one evening between
2000 and 22O0hr included several species
of gnats and midges. One species of micro-
moths (Lepidoptera) visited both staminate
and pistillate flowers after dark, several
individuals being present simultaneously.

Aiphanes eggersii. Only two insect spe-
cies were observed to visit the flowers: one
bee species (Hymenoptera: Apoid,ae: Apis
mellifera?), and one wasp species (Hyme-

noptera: indeterminate). The bees col-
lected pollen from staminate flowers, but
were also observed on oistillate flowers.
The carnivorous wasps might have been
attracted by the presence of small micro-
lepidopteran larvae present in ca. Vr ofthe
staminate flowers collected from two dif-
ferent plants.

Pollination

Pollination of pistillate flowers with pol-
len produced on the same inflorescence is
precluded in all three species, since the
staminate and the pistillate phases are sep-
arated by several days. Thus, geitonogamy
is impossible in A. chiribogensis, where
plants never had more than one inflores-
cence at a time, and probably rare tn A.
erinacea, where multistemmed individuals
only rarely had inflorescences in staminate
and pistillate anthesis simultaneously. It
may be more frequent in A. eggersii, pro-
vided that the palms are self-compatible.
In the examined population in a cattle pas-
ture, ca. I0% of the individuals bore pis-
ti l late and staminate flowers simulta-
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neously, but this figure might be lower
under natural conditions in the forest
understory where the energy available for
reproduction is likely to be lower. TheP /O
ratios estimated in this study (P/O :

13,000-32I,000) are somewhat higher
than those listed by Cruden (1977) for
obligately xenogamous hermaphroditic-
flowered species (P/O : 1,000-19,500),
but ratios of up to 800,000 have been
reported for a dioecious dicot tree, Myris-
tica fr agr ans (Armstrong and Drummond
i986).

Wind pollination is probably insignifi-
cant in A. erinacea and A. chiribogensis,
since winds of any strength are very rare
in the understory where these palms grow.
Short filaments of the stamens and sticky
pollen further make wind poll ination
unlikely. 

'Winds 
were frequent at the study

site of A. eggersii, and wind pollination
could occur in this species, as demon-
strated in another entomophilous palm
growing in exposed habitats, Orbignya
phalerata (Anderson et al. l98B).

Among the potential insect pollinators
of Aiphanes erinacea, Drosophilidae sp.
L and. Copestylum sp. (Syrphidae) warrant
special attention, since these were abun-
dant visitors on both types of flowers and
had frequent contact with anthers and stig-
mas. Drosophilid flies are common visitors
to palm inflorescences, in some cases
effecting pollination (Nypo fruticans-
Essig 1973; Geonorna macrostachys-
Olesen and Balslev 1990). Schmid (1970)
concluded that drosophil id f l ies were
unlikely to be of importance as pollinators
of Asterogyne rnartiana, in Costa Rica
because of their sedative behavior and lack
of pollen transporting capability. The same
may be true in the case of A. erinaceo,,
where washings of 18 individuals of Dro-
sophilidae sp. I caught on pistillate flowers
did not reveal any pollen. Hover flies (Syr-
phidae) are known as effective pollinators
of a large number of flowering plants,
including palms (Schmid 1970), and the
most common of these (Copestylum sp.)
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could be a major pollinator of A. erinacea.
The finding of Prestoea and Aiphanes pol-
len in the gttlt of Copestylum specimens
caught on pistillate flowers shows that they
were moving relatively large distances
between plants; the nearest flowering Pres-
toe(r was at least 20 m away from the
Aiphanes where they were caught. Other
potential poll inators include ceratopo-
gonid, calliphorid, lauxaniid, mycetophilid,
and sciarid flies, as well as chrysomelid
and staphylinid beetles. All had frequent
contact with both anthers and stigmas. Bit-
ing midges (Ceratopogonidae) have been
reported to visit flowers of Asterogyne
m.artiana (Schmid 1970) and Orbignya
phalerata (Anderson et al. 1988), without
having any importance in pollination. Their
role in the pollination of A. erinacea is
uncertain. Calliphorid flies are well known
visitors to palm flowers (Douglas and
Bimantero 1956, Essig 1973), whereas
Lauxaniidae, Mycetophilidae, and Sciari-
dae have never been reported to visit palms.
Chrysomelid beetles are well known visitors
to palm flowers (Henderson 1986), and
their relative abundance coupled with their
pollen feeding habit suggests that they may
be of some importance as pollinators. Sta-
phylinid beetles appear to be ubiquitous
visitors to palm inflorescences, but are usu-
ally not considered of importance as pol-
linators (Henderson 1986).

Lauxaniidae may be of some importance
n A. chiribogensis; a species of these flies
was the only visitor recorded on both sta-
minate and pistillate flowers. Otherwise the
extremely low insect activity during the
day focuses on the possible role of night
active insects as pollinators, particularly
gnats and midges. Fungus gnats (Myce-
tophilidae, Sciaridae) are known to polli-
nate several plant species from various
families with simple disc-shaped flowers
(Vogel l97B). Gall midges (Cecidomyiidae)
pollinate dioecious species of Siparuna
(Monimiaceae) with population densities of
only l-2 trees per hectare (Feil 1993).
Biting midges (Ceratopogonidae) and small

P R I N C I P E S
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nocturnal Lepidoptera may aiso contribute
to pollination. The latter are active flyers
and may be able to transport pollen over
larger distances.

Bees apparently were the pollinators of
A. eggersii, at least at the study site. That
bee visitation occurs also under natural
circumstances is suggested by observations
of the closely related Aiphanes aculeata
near Yopal in northeastern Colombia with
inflorescences and flowers very similar to
those of A. eggersii. Both staminate and
pistillate flowers were visited by bees
(unidentified) which collected pollen and
licked nectar. In addition, numerous small
curculionid and nitidulid beetles and micro-
lepidopteran larvae were present in sta-
minate but not in pistillate flowers. Lista-
barth (1992) found that Aiphanes acu-
leata in seasonal rainforest in Amazonian
Peru were visited and in part pollinated by
meliponid bees, curculionid beetles, and
bugs. Wind was, however, the most impor-
tant pollen vector.

Discussion

Aiphanes flowers are visited and pre-
sumably pollinated by a series of different
insect groups, depending on flowering
intensity and floral morphology. Aiphanes
eggersii produces far the largest amount
of pollen per inflorescence and has the
highest pollen/ovule ratio and the most
intensive staminate flowering, lasting only
Iittle more than a week. The resulting high
daily pollen output makes the flowers
attractive to pollen collecting bees, which
are known as effective poll inators.
Aiphanes erinacea represents an inl.er-
mediate situation; fewer inflorescences are
produced, inflorescence development is
slower, and pollen is shed over twice as
long a period as n A. eggersii. Inflores-
cences attract numerous flies, which are
less demanding and perhaps also less effi-
cient pollinators. The complete lack of bee
visitors in this species is unusual compared
to other myophilous understory palms such
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as Asterogyne martiana (Schmid 1970)
and Geonomd, fiLacrostacftvs (Olesen and
Balslev 1990). It may be explained by the
very small size of the anthers and their
short filaments, making them difficult to
handle. This raises the guestion ofwhether
the minute anthers encountered in many
species of Aiphanes are in fact an adap-
tation to avoid pollen collecting bees.
Aiphanes chiribogensis represents a low-
energy flowering system; inflorescence
development is exceedingly slow, and only
a few flowers open on a daily basis. The
result is a sharp drop in the number of
insect visitors, and a switch in the spectrum
of these towards a higher proportion of
minute species such as gnats and midges.
The purple color and the diurnal opening
of flowers may be adaptations favoring vis-
itation by such flies. The very slow inflo-
rescence development in A. chiribogensis
may be comparable to the phenomenon
known in other plant groups where single-
flower longevity increases with altitude,
e.g., Melastomataceae (Renner 1989) and
Monimiaceae (Feil 1992). Lower insect
visitation rates and a change in the polli-
nator spectrum with increasing altitude
were also found by Arroyo et al. (1982,
l9B5) along a gradient ranging from
subandean scrub at 2,200 m to subnival
feldfield at 3,600 m in central Chile. Many
of these differences could be explained by
foraging energetics and different modes of
thermoregulation in the insect groups
involved. These results were. however.
obtained in a very different climatic regime,
temperate with pronounced winters, and
at higher altitudes, so it is uncertain to
which degree the conclusions reached apply
also for mid-elevations in the tropics.

Other bactrid palms studied have proved
to possess a highly specialized beetle pol-
lination syndrome involving protogyny,
rapid inflorescence development, the for-
mation of a kind of pollination chamber,
and precise timing of pistillate and sta-
minate anthesis with respect to the activity
pattern ofthe insect pollinators. Listabarth
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Table 7. Pollination syndromes and ahitudinal distribution of natioe Ecuadorean
palms.

Altitudinal Interval

Altitudinal
Range

0- 1,000- 2,000-
1,000 2,000 3,000

Total m m m Reference

Cantharophilous genera

Socratea
Jessenia
Attalea
EIaeis
Bactris
Desmoncus
Astrocaryum
Phytelephas
Arnmandra
Aphandra

Total

Synechanthus
Chamaedorea

Mellitophilous,/myophilous genera

0 Henderson, 1985
0 Garcia Menez 1988
0 Balslev and Henderson 1987
0 Syed 1979
0 Essig 1971, Beach 1984
0 Listabarth 1992
0 Bullock 198I, Bruquez et al. 1987
0 Barfod et al. 1987
0 Barfod 1991
0 Balslev and Henderson 1988

0

0 Henderson 1986
I Henderson 1986
0 Henderson 1990
0 Henderson 1985
0 Henderson 1986
2 Bannister 1970, Bullock l98l
I Moraes and Henderson 1989
3 orig.
0 Bullock 1981
6 Olesen and Balslev 1990

I 3

Dictyocaryum I,I00-1,700
Iriartea
Euterpe
Prestoea
Parajubaea
Aiphanes
Welf.a
Geonoma

Total

Data are based on ca. 1,200 collections of Ecuadorean palms deposited in AAU, and separate taxonomic

treatments of several genera (see Balslev 1990).

0-1 ,400
0-900
0-600
0-400
0 l ,?00
0-900
0 800
0 r ,500
0-500
0-700

0-500
0-2 ,100

0- I ,000
0-1 ,900
0-2,500

2,400-3,000
0-2,500
0-500
0-2,900

4 3 2
r t 0
l t 0
l r 0

1 5 1 4 2
) J U

4 4 0
2 2 t
t t 0
1 1 0

3 s 3 3 5

1 1 0
J a a

r 0 I
l l 0
5 4 3
6 5 s
1 0 0

1 2 8 8
I l 0

2 7  2 0  t l
58 43 30

(1992) surveyed the pollination strategies
of Aiphanes, Bactris, Desmoncus, and
Astroca,ryum in seasonal rainforest in
Amazonian Peru. He found that the pol-
lination syndrome in Aiphanes was far the
least specialized and most opportunistic.
The results of this study support this con-
clusion. Further they suggest that a tran-
sition from mellitophily or mixed mellito-
phily,/anemophily to different forms of
myophily need only to involve small
changes in morphology and phenology.
Perhaps the flexibility and opportunistic
nature of the pollination syndrome found
in Aiphanes is part of the reason why this
genus has been able to diversify in the

Andean forests at higher altitudes, as the
only member of the Bactridinae to do so.
Indeed, it seems that beetle pollinated gen-
era in the neotropics in general are
restricted to lowland areas. In Ecuador the
majority of the beetle pollinated genera
occur below 1,000 m altitude (Table 7).
One species o{ Bactris reaches altitudes
above I,500 m, and a species of Cato-
blastus, presumed to be beetle pollinated
(Bernal, pers. comm.), occurs at up to
2,200 m. The Andean palm flora above
1,500 m is dominated by apparently mel-
litophilous or myophilous genera such as
Geonoma, Prestoea,, and. Aiphanes. Data
are, however, still uncertain and many
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genera have not been studied with respect
to pollination mode, including one of the
most conspicuous elements of the Andean
palm flora, the genus Ceroxylon. Further
investigations will show whether the indi-
cated pattern holds up to scrutiny.
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AssrRecr

Chamaerops humilis L., a palm commonly found

on the Spanish Mediterranean coast, is currently being

used in gardening in preference to other palms of

alien origin. This fact, together with its potential use

for regenerating Mediterranean ecosystems, accounts

for our interest in its propagation. Vegetative repro-

duction of this plant has not been successful, and

seed-sowing seems to be the most convenient method.

Previous reports indicate that seeds take 2 to 3 months

to germinate. However, our experience shows that

this period can be considerably shortened.

Rrsultou

En los iltimos tiempos Chamaerops humilis L.,

palmera abundante en el litoral mediterrineo espafrol,

se est6 utilizando en la jardineria, con preferencia a

otras palmeras de procedencia for6nea. Esta circuns-

tancia, asi como su uso potencial en la regeneraci6n

de ecosistemas mediterrineos, nos ha hecho intere-

sarnos por su forma de propagaci5n. La reproducci6n

vegetativa de esta planta no da buenos resultados,

sino que, la forma m6s conveniente para propagarlo

es por semillas. De acuerdo con la bibliografia con-

sultada, las semillas tardan de dos a tres meses en

germinar, sin embargo, nuestra experiencia demues-

tra que este periodo puede ser mucho m5s corto.

The generation of plant cover with native
species, though highlighted in the past by
some naturalists, is still an area of major
concern. The present awareness has been
brought about by the understanding that
the surrounding landscape provides the
most suitable species for planting. The sur-
ror-rndings will normally contain those spe-
cies capable of using the environmental
resources in the most balanced way with-
out causing negative effects. This trend is
also being followed by gardeners, who are
increasingly including autochthonous spe-
cies in their desiens.

As supporters of the above idea, we

have investigated the propagation of one

of the most important species in the natural

conformation of the "garigues" and "mac-

chias" of the Mediterranean coastline, that

is, the Mediterranean fan palm or "pal-

mito" (Chamaerops humilis L.). We
focused our research on seed germination,
given the relatively long periods (2-3

months) required for its completion (Blom-

bery and Rodd t9BB).
Our interest in improving the propa-

gation technique of this palm is further
enhanced by the fact that it is one of the
only two native palms in Europe and the
only one in the Iberian Peninsula. It is also

one of the very few palms the origin of

which is not in the tropics (it reaches lat-

itudes of up to 44oN).
Chamaerops humilis is a multi-stemmed

shrub with short trunks, hence its name
"dwarf palm." However, in gardens it can

reach heights of 4 and even 6 m. The

leaves, which emerge in a terminal tuft,

have long woody stalks armed with thorns
and fan-shaped blades which fold along the
midribs. It is dioecious and blooms in spring,
from March to May. The fruit is a globular
reddish-brown drupe, oblong or ovoid,
measuring I-4 cm. The mesocarp is fibrous
and very rich in butyric acid. Inside the
fruit there is a single seed. The seed is

very hard and has a single cotyledon which
feeds the embryo during the first stages of

germination. The palm yields fruits during
summer-autumn.

Besides i ts potential use in regenerating
vegetation cover in arid areas and its appli-
cation as an ornamental plant in warm
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seaside regions, this palm has traditionally

been used for other purposes (L6pez 1982,

Font Quer l9BB, Mabberley 1990, Rivera

and Obon de Castro I99l). The leaves of

the adult plant have been used in basket-

weaving to make mats, carrier baskets, and

brooms. The young unopened leaves are

treated with sulphur to make them softer

and supple and are then used for finer

work. The husk, known in southern Spain

as "higa," is edible before its full devel-

opment. The fruits have also been tradi-

tionally used in medicine as an astringent

because of their bitterness and high tannin
content.

Due to the current decrease of the eco-

systems where this plant is naturally found,

regulations towards its preservation have

been passed in some areas. For example,

in Murcia (southeast Spain), one of the

leading Spanish regions for nature pres-

ervation, this palm is included in the list

[Vor. 37

of protected species, which means that the
whole plant or any of its parts including

the seeds cannot be picked or cut delib-

erately; neither is it permitted to market
or carry out any other activity in respect
to this plant which can result in its destruc-
tion or damage, except for scientific, con-

servation, or craft (leaf collection) pur-

poses.

Biogeography and Ecology

Distr ibution.It  is a western steno-Med-
iterranean taxon. In the Iberian Peninsula
it is distributed as follows: its most north-

westerly boundary is in the Arr6bida

Mountains, south of Lisbon, and it is not

found again until further south in Cape

San Vicente; from here it extends unin-

terrupted to Cape of Gata and then north-

wards up to the delta ofthe river Llobregat,
its most northeasterly border. Incursions

P R I N C I P E S

Map 1. Distribution oI Chamaerops hunilis L. in the Iberian Peninsula.
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inland into more continental areas happen
only in Valencia. Al icante. \ Iurcia, and,
more extensivelr'. in the Cuadalquivir val-
lev (Western -\ndaluciat. Such boundaries
inthe Iberian Peninsula tFont Quer 1954)
are explained bv the nature of the sub-
strate required bl the plant and its inability
to stand oceanic e\posure or high levels
of rain (Map 1t.

In the whole of the \ lediterranean, this
palm is found on the north coasts of Africa,
from Morocco to Libya; in the ltalian
coastal strip from Tuscany to the south;
and at its most northern limit it is found
in an isolated locality on the Portofino
Promontory in eastern Liguria. It is also

found on the islands of Sicily, Sardinia,
and other smaller islands, its easterly
boundary being on the island of Malta (Map

2).
Geology and Edaphics. The Mediter-

ranean fan palm is most commonly found
on limestone soils, although it can grow on
siliceous substrata, as well as on granite
rock (SW of Sierra Morena). It grows on
all sorts of ground, such as hills, slopes,
ravines, etc., always in sunny and dry loca-

MERLO ET AL.: MEDITERRANEAN FAN PALM

Map 2. llap shoring the location of the Chamaerops humilis L. in the Mediterranean area

tions where the substrate is sandy, marly

or even rocky, but never covering dune

areas.
CLimate.It is a thermophilic taxon asso-

ciated with coastal and subcoastal areas.
It disappears, together with other ther-
mophil ic species in the same environment.
as altitude and latitude increase and also

with oceanic influence. Its distribution is

conditioned by sensitivity to frosts and is,
therefore, heavily influenced by latitude.
In its most northern locations in the Iberian
Peninsula it is hardly ever found at alti

tudes above 300-400 m, while in the

southern parts it can be found above I ,000
m in S-SE facing areas of stony ground

and little soil. According to Freitag (1971),

fruits have been collected in the SE of
Spain in areas as high as 800 m. Authors

such as Jahandiez and Maire (see Font

Quer 1954) report findings of this palm
on the opposite Mediterranean coast in

northern Africa. at 1.400 m in the Middle

Atlas, and up to 2,300 m in the Great

Atlas.
With regard to water tolerance, it can

survive rain levels above 700 mm (see
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Freitag l97l).  Under optimum environ-

mental conditions it can possibly stand rain

levels of 1,000- 1,300 mm and higher, but

in this case its dominance is diminished
because of competition of other species
with higher water requirements. As for

minimum levels of rain, the most important

feature of the palmito is its ability to sur-

vive severe summer droughts. However,
growing conditions cease to be optimum
when annual rain levels fall below 150
( 1 2 5 ) m m .

The ability to stand strong winds is also

an imoortant feature.
Ociurrerce and Associated Species.

The Mediterranean fan palm (Chamae-

rops hum.ilis) is a phanerophyte typical of

the thermophilic vegetation found in the

western Mediterranean basin and which,

together with other species such as Carob
(Ceratonia si l iqua), ol ive (Olea europaea)

and kermes (Quercus coccifera), are the

most representative species of this region.
From a physiognomic point of view, it is

one of the most important determinants of

the natural landscape of the coastal "gari-

sues" and 
"macchias."

Th is  pa lm can somel imes appear  as  a

basic component of the phytoceonoses,

representing either permanent communi-
ties or replacement stages of the planoscle-
rophyllous woods, which abound in Med-
iterranean regions with rain levels above

400 mm. However, it is more commonly

found in the chamaephyte state as part of

thickets and spiny shrublands, not just

because these are drier areas, but also

because of the current deterioration of the

Mediterranean vegetation caused by the
action of man.

Although in the Iberian Peninsula this

palm is not unequivocally associated with

other species, it is, together with other
taxa, a good bioindicator of the thermic
peninsular strip which they cover. Among

such thermophilic elements, it is worth

mentioning the following shrubs and lianas:

Aristolochia baetica, Calicotome spi-

nosa, Ceratonia si l iqua (spontaneous),

C lemat is  c i r rhosc t , ,  Jun iperus  macro-

carpa ,  J .  nau icu la r is ,  J .  tu rb inc t tc t ,
Lycium intr icatum, Maytenus senegalen-
sls ssp. europaeus, Osyrls quadripart i ta,
Periploca laeuigata ssp. nngustifulia,
Prasium majus, Rhamnus oleoides ssp.

oLeoides, Sal ix pedicel lata, Tetracl inis
art iculata, Whitania frutescens, Zizi-

phus lotus, Olea europaeavar. syluestr is,
Myrtus communis, Pistacia Lentiscus,

Smilat; aspera, erc.
The palmito is to a greater or lesser

extent represented in all thermophilic veg-

etation formations, except in those of sands.

The surrounding flora varies according to

the geographical region and the nature of

the substrate.

Seed Propagation

Mater ia l  and Methods .  F lower ing
occurred during March-May and fruits

were collected in September October,
1990, in Cape of Cata, Almeria, Spain.
After collection, the fleshy fruits were
selected according to size and appearance,
extracted, and washed by hand in tap water.
Fruit and seeds were then allowed to dry
at laboratory temperature for I 0- l 5 days,
mixed thoroughly, and placed in dry con-

tainer and stored at 4" C in darkness for

periods of 2-4 months. For preservation
purposes, fruits were kept in airtight glass
jars containing silica gel in order to obtain
an inert and dry environment.

Several germination trials were then
carried out by subjecting the seeds to var-
ious preliminary treatments (Hartmann

l9B3). In all cases, fruits and seeds were

first washed for a few minutes with a I7o
solution of sodium hypochlorite and an

excess of sterilized distilled water to pre-

vent the risk of contamination, particularly

by fungi. The washed seeds were left to

germinate in Petri dishes (20 cm diameter)
containing filter paper dampened with l0

nrl of water or other solutions. Fruits or

seeds were left to grow in germination
chambers in darkness at 25o C and 707o
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1. Appearance of palmito seeds (Chamaerops hunilis L.): a) just after splitting of the protective coat; b) 8
days later; c) 12 days after germination; d) appearance of the seedlings 40 days after germination. Seeds have

been planted into peat when they were 12 days old.

humidity. An average of 20 seeds was put
in each dish. Tests lasted an averaee of 5
weeks, although in the case of some treat-
ments, favorable results were obtained in
as l i t t le as 7 days. Cermination was con-
sidered to have taken place at the radicle
emergence.

All glassware was sterilized prior to use
in an oven at 120" C for 20 minutes.

A first or control test was carried out
in which fruits did not undergo any pre-
vious treatment. This was not successful.
In further tests, the outer coat of the seeds
was softened (scarification) in order to

enable gaseous exchange and water inbi-
bition. Scarification can be carried out in
two ways: either removing all or part of
the fleshy cover (manual or mechanical
scarification) and,/or using chemical agents
(chemical scarification).

Manual scarification is done by remov-
ing the fruit with a lancet, leaving the bare
seed. Mechanical scarification is a similar
process but much faster. The fruits are
dipped in distilled water and shaken with
an electric mixer for 2-3 minutes. After
repeating this process once, the mixture is
sieved and washed with excess water to
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TabLe l .  Germination p&ttern.

2. Chamaerops humilis L. in frdt.

separate the pericarp tissue from the seeds.

Sterilized water was used in the final wash.

The seeds scarified by the above method

were subjected to the control test (ger-

mination in sterilized water) or treatments

with gibberellic acid (1,000 ppm), concen-

trated HrSOn (96%) or 30% (w/v) NaOH

rinsing after acid or caustic pre-treat-

ments. Similar tests were carried out with

non-scarified seeds. The results are shown

in Table l .
The seeds germinated by the above

methods were placed in pots containing

peat in nursery, and 957a continued to

grow into normal seedlings.
In order to investigate the effects of

temperature over the germination process,

tests were carried out at 16o C, 25' C,

a n d  3 0 ' C .

Results and Discussion

Table I shows a summary of the results

obtained for the various treatments. Ger-

25"C

Treatment

% Time
Germin. (days)

Scarified seeds

Manual

Control
GA3
4.5 hours H2SOa

967o
3 hours NaOH

30% (w/v)

Mechanical

Control
4.5 hours H2SOa

96%
3 hours NaOH

3O% (w/v)

Seeds with flesh

Control
4.5 hours H2SOa

(e6%)
7 hours H2SOa

(e6%)
3 hours NaOH

3O% (w/v)
7 hours NaOH

30% (w/v)

mination occurrences are expressed in per-

centages, and time in days.
The above tests allow us not only to

study the germinating capacity of the seeds,

but also to know the optimum laboratory

conditions needed for the radicle to emerge.

We can deduce in this way the environ-

mental conditions which determine the ger-

mination process in the natural habitat dur-

ing the development of the embryo. We

can also establish whether dormancy occurs

and to what extent (Bewley and Black

1982).
With regard to temperature, an impor-

tant exogenous parameter in the germi-

nation process (Bewley and Black 1982),

high percentages of germinal ion were

obtained at 25" C optimum, but consid-

erably lower at other temperatures. Thus,

25% of the manually scarified seeds sown

25
35

7

r 0

25

7

20

35

J )

35

35

60
0

90

75

67

60

0

0

80

0
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in sterilized water germinated at both l6'

C and 30o C, while 60'7,. germinated at

25" C. In the control test carried out with

mechanically scarified seeds, germination

was 357o at 16o C and 557o at 30o C, as

opposed to 757o at 25" C. No germination
could be induced in seeds with flesh at any
of the temperatures attempted.

These results could be an indication of
the way in which the germination process
is affected by temperature under natural
conditions. Account must be taken, how-

ever, of the fact that in nature tempera-

tures undergo, not only seasonal, but also

daily changes which have an immediate
effect on many metabolic processes such

as cell permeability and growth (Aldasoro

et al. I98l), protein synthesis (Rodriguez

et  a l .  1985) ,  e tc .
The best results were obtained when

manually scarified seeds were treated with
concentrated HrSO, for 4.5 hours and then
put in a germination chamber. Germina-
tion was 907o n j:ust seven days, as opposed

MERLO ET AL.: MEDITERRANEAN FAN PALM

3. Chamaeroos humilis L. in its natural environment.

l )  /

to 60% in 25 days for the control test in
water. As can be seen in Table I, good
success rates,757a after l0 days, are also
obtained by treating the seeds with 30%
NaOH for 3 hours.

In the case of mechanically scarified
seeds, the control test gave good results in
comparison with other tests (7 57o after 25
days). However, when mechanical scari-
fication was combined with chemical scar-
ification, in contrast to manual scarifica-
tion alone, the success rate decreased(67%
in 7 days after pretreating the seed with
HrSOn for 4.5 hours; 60% in 20 days with
30% NaOH). Germination time was also
longer, which could be explained because
mechanical scarification leaves the embryo
exposed to damage by strong acid or alka-
line agents.

In the tests carried out with whole fruits
without removing the flesh, germination
could only be induced by prolonged treat-
ments with acids (after 7 hours treatment,
germination w as 8O7o in 3 5 days) and alka-
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lis (I5% in 35 days). An explanation for
these results could lie in the similarities
between our tests and the natural process.
The fruits are eaten by animals and go
through a digestive process of enzymatic
attack, after which the bare seeds are
released in the feces. In our treatment, the
mesocarp of the fruits is degraded by acid
and the seed is released. A longer exposure
to acid could probably also accelerate ger-
mination.

It is not surprising that chemical scar-
ification for a relatively short period, com-
bined with either manual or mechanical
scarification, is equivalent to chemical
scarifrcation for a considerably longer
period.

We conclude, therefore, that in order
to obtain seedlings in just a few days (one
week), it is necessary to carry out manual
scarification followed by treatment with acid
for at least 4.5 hours. Mechanical scari-
fication is also recommended, but in this
case, seedlings do not appear until after
25 days. When whole fruits are used, 7
hour treatment with sulphuric acid is advis-
able. In all cases, a further incubation
period at 25" C in darkness and TOTa
humidity is necessary.
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A New Record of Manicaria for Peru

Cfsen A. GnANnsz Rros
Unioersidad Nacional de la Amazonia Peruana, Proyecto Flora del Peri,

Apartado 28O, Iquitos, Peri

ANoRew Heunnnsor.l
Neu York Botanical Garden. Bronx. NY 10458
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The genus Manicaria occurs in Central
America (Belize, Costa Rica, Guatemala,
Honduraso Nicaragua, Panama) and north-
ern South America (Brazil, Venezuela,
Colombia, Ecuador, the Guianas). It is
found in widely scattered localities, often
with great distances between them. There
is just one species, M. saccifera Gaertn.,
although various botanists have described
it with different names. This is a very dis-
tinctive palm, with large, usually entire

Liquid endosperm from Manicaria fruits being drunk
Iouitos.

leaves with serrated marsins. The fruits
are also very distinctiu" itr b"ing covered
with corky protuberances. Plants usually
grow at low elevations, especially near the
sea. There are also many inland popula-
tions, especially along the Amazon and Ori-
noco rivers. There is one extraordinary
occurrence on Cerro Marahuaca in Ven-
ezwela, where plants were found growing
at 1,200 m elevation.

Until very recently the genus was not

2. The stem of Manicaria in lhe forest near
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known from Peru; the farthest west it had
been recorded in the Amazon basin was in
Colombia, on the Rio Apaporis. Now it has
been found in Peru (voucher specimen: C.
Gr6.ndez 2233). The locality is near the
confluence of the Rio Napo and Rio Ama-
zonas, not far from Iquitos. The palm grows
in lowland forest, in an area with almost
3,000 mm of rainfall per year. The forest
here is on non-flooded, sandy soils at 130
m above sea level. Other palms growing
in association with Manicaria ate Astro'
caryum huicungo, Iriartea dehoidea,
P h ytele p h as m o c roca rpa. Soc ra tea exor-
rhiza, and Scheelea sp. Local people use

the palm in various ways. The liquid endo-

sperm from the fruits is drunk (Fig. I).

Bora Indians use the palm in a special way.
"Amoiri" is a mixture of tobacco and the

ash fiom burnt Manictzria stems (Fig. 2).

This ash contains salt, and by mixing it

with the tobacco this is rendered less toxic;

it is then taken as a stimulant.

The discovery of Manicaria emphasizes

how poorly collected the Amazon region

is. The region near Iquitos has been rel-

atively well-collected, and yet new records,

such as Ma,nicaria, are still being found

within a short distance from the city.

BOOKSTORE (Continued from page 15o)

PALMs tN AusrRALlA (David Jones,
1984, 278 pp., oYer 200 color Photo-
graphs) ..-...,,....--.. 40.00

PALMs lN ColouR (David Jones, 1985,

93 pp.) .......,,,.".... B.9s

PALMS OF THE NORTHERN TERRITORY
(AusrRALtA) (A.  White,  1988, 4I  pp. ,
21 photographs, some color) 5.95

Palus pon rHE HoME AND GARDEN
(L.  Stewart ,  1-9AI,72 pp. ,  some color)  19.95

PALM SAGo (K. Ruddle, D. Johnson, P.

K. Townsend, J. D. Rees, 1978, 190

pp.) --,-,.-.----.---"--'.. 10'00

PALMS oF THE SourH-WEsr PAclFlc
(J.  L.  Dowe, 1989, 198 PP.,  33 PP.
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LAND (Robert Tucker, 1988, 9l PP''
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Pls EXCELSA (L. McKameY, 1983, 5l
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Okita and L. Hollenberg, 198f , 40 pp.'
40 color photos) -..-,....-..-.... 9.95

Txe GeHus PTYGHoSPERMA LABILL.
(F. B. Essig, 1978, 61 pp') ..........-..------- 6'50

Txe luotceruous PALMS oF NEw CAL'
EDONIA (H. E. Moore, Jr., N. W. Uhl'
1984, BB pp.) ......-...-....--- 12.00

Txe SrRucrunA|- BtoLoGY oF PALMS
(P. B. Tomlinson, I99O, 477 pp.) .----------- 120.00

TRoPlcA (A. Graf, 7000 color photos,
I138 pp.) -......-.........".----'-.--. 165.00

TRoPtcALs (G. Courtright, 1988, 153
pp., Color Pictorial sourcebook & de-
scriptions, I2 pp. of palms) ..-..--."-..-...,.-----'-- 34.95

TRoPTcAL RalHronesr (A. Newman,
I99O, 241 pp., World surveY of en-
dangered habitats, all color.) 45.00
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HAwAf'l (Reprint lrom Principes, R.
W. Read, lgBB' 4 Pp.) ...-...,....-.---------'--'.-.----- 2'00

FURTHER lNroRuattott oN HARDY
PALMs (J. Popenoe, I973, 4 pp.) -...-..,... 2.00

NorEs oN PRITCHARD|A lN HAwAll (D.

Hodel, 1980, I6 pp.) ..,...,.......... 2.50

RARE PALMS lN ARGENTINA (reprint

lrom Principes, E. J. Pingitore, 1982,

9 pp., 5 beautiful drawings) 2.75

Pllus ron Sournenru Clltronruta
(Trish Reynoso, I990, tf pp.) .."....-...-..,,... 3.00

PALMS FoR Texrs LaHoscAPEs (R.

Dewers & T. Keeter, 1972, 3 pP.) ...-..,-.. 1.25

PNANGA lssuE oF PACSOA (#16,

1987, I7 pp.) ,..........,,..,--.. 2.s0

THE HARDIEST PALMs (J. Popenoe,
1973, 4 pp.) ,...,,..........,....... 2.00

* New arrival
The palm books listed above may be ordered at

the prices indicated plus $2.50 extra per book to

cover packaging and postage. (California residents
please add 7.257o sales tax.) Foreign checks must be

in U.S. dollars and payable on a USA bank. In some

countries it is possible to send International Money

Orders through the Post Office. No VISA cards. Please

include your International Palm Society membership

number. Send check payable to The International

Palm Society to Pauleen Sullivan, 3616 Mound Av-

enue, Ventura, CA 93003, U.S.A. ALL SALES FI-

NAL.
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GUNTHER: LORD HOWE ISLAND

Lord Howe Island

Brrr GuNrHsn

Lord Howe Island lies 435 miles north-
east of Sydney, Australia; it is part of the
Territory of Australia. It is an oceanic
volcanic island, about a half mile wide and
7 miles long, with mountain peaks rising
to 5,000 feet. Discovered in 1788, it was
not inhabited by man until 1834, and its
total population now is just 300 persons.

To members of The International Palm
Society, Lord Howe Island is famed for
being the home of four palm species: Howea

forsteriana, Howea belmoreana, Hedys-
c e p e c anterbury clna, and L e p ido r r hac hi s
moorean&. All four soecies are endemic
to Lord Howe Island, which means that in
nature that small island is their one and
only home. Additionally, and even more
remarkably, the three palm genera on the
island also are endemic there.

The inhabitants of Lord Howe Island
have a unique status in that the sale of
sprouted palm seedlings is their prime
source of income. By far the largest part
of that income derives from the species
Howea forsteriana. But palms are their
business rather than their hobbv. so not
one of the 300 citizens of the Tsland belongs
either to The International Palm Society
or to the Palm and Cycad Society of Aus-
tralia. And that is why, even today, there
still are no exotic oalms on Lord Howe
Island. 'oWe have ple.rty of palms; why
should we import more of them?"

When we asked the travel agency for
round trip air tickets to Lord Howe Island,
the response was, "Where on earth is that
place?" After diligent effort, we located a
small local Australian airline which flies
lO-passenger propeller-driven planes to a
more popular South Pacific island, but
which en route makes a refueling stop on
Lord Howe Island. The air fare from Syd-

ney to Lord Howe Island is exorbitant even
to gringos. However, we were determined
to go-so we paid up. Then we telephoned
the Government Office on Lord Howe
Island and advised them that we were palm
specialists from the U.S.A. who were vis-
iting Lord Howe Island, specifically to view
the palms, in order to write an article on
those palms for Principes, the journal of
The International Palm Society. The folks
in the office had never before heard either
of Principes or of The International Palm
Society, but nonetheless they decided that
if two Americans were sufficiently inter-
ested in palms to come to Lord Howe Island
to view them, they should be treated as
"Official Guests." As such, we were met
on arrival by a young and likeable gov-
ernment ranger with a government jeep.

He was assigned as our guide and the three
of us immediately set out via the jeep for
Mount Gower, the palm center of the
Island.

En route, the dirt road passed first
through farmlands and then through groves
of Howeaforsteriana palms; they were so
old and large in comparison with those we
had seen in California that we. at first.
didn't even recognize them. The road also
passed by the government-owned palm
nursery, a vast operation which ships out
by far the largest bulk of the world mar-
ket's seedling Howeas. As a matter of eco-
nomic policy, no seeds from Lord Howe
Island have been sold for export during
recent years. At the termination of the
road, which is the beginning of the hiking
trailo to the 5,000 foot top of Mount Gower,
the jeep was simply turned off and parked,
unlocked, keys left in place. No one would
steal the jeep; the Island is too small to
hide it.
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The walking trail proceeds southward
along the palm lined beach for a mile or
more, then it abruptly turns 90 degrees
inland, up a grade so steep that a rope had
been tied palm-to-palm to provide hand-
held assistance for hikers. After gaining
perhaps 1,500 feet of altitude, thanks to
the rope, further ascent there is blocked
by a vertical cliff, and the path then again
turns southward along the base of that
cliff-with an almost vertical dropoff one
step to the right straight down to the Pacific
Ocean. This portion of the horizontal trail
is so narrow that for about half its distance,
a horizontal rope is attached by iron spikes
into the rock cliff for hand-held security
of hikers. And after one glance downward,
they use it! Finally, after at least a full
mile of sheer terror, the end of the cliff is
reached, after which, to the hiker's great
relief, the trail turns inland and upward
over more friendly terrain.

In this area, the forest was a mixture
of the two species of Howea and of other
semitropical trees. Here the Howea for-
sterianapalms were decidedly smaller than
at sea level, and Howea belmoreana grad-
ually became more prominent. In this tran-
sition zone, the trail reaches Goat Flat, a
stream which flows over the bare bedrock;
this provides a very welcome rest spot and
an opportunity for the sunshine to pene-
trate down through the otherwise solid
overgrowth of trees.

At this pointo our guide told us how very
lucky we were-in that purely by chance
we had come to visit Lord Howe Island
during the best weather experienced there
for many months. Ordinarily, Goat Flat
and everything above is completely
shrouded in low clouds and mist, and often
it is windy. But when we saw the area in
full sunlight, there seemed to be very def-
inite indications of hybridization between
the two species of Howea. Some of the
palms were Howea forsterianao and some
were /L belmoreana. but some others
seemed to be hybrids between the two spe-
cies. When a taxonomist can visit Lord
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Howe Island, he or she should hike up to
Goat Flat, hopefully in clear and calm
weather conditions, and after study
announce a decision as to whether or not
natural hybridization has occurred.

Continuing above this point, the trail
leaves the altitude of the Howeas and enters
the area of Hedyscepe canterburyana.
This palm, the only species in this genus,
is smaller than either of the Howea species
and it occupies a smaller portion of the
Island than does its lower altitude kin. But
it too is a very attractive palm, and it seems
to have the potential of becoming a popular
cultivated addition to the landscaping in
the coastal areas of California.

Toward the top of Mount Gower there
grow thousands of individuals of the palm
Lepidorrhachis moorea.na. Plate 66D of
the book Genera PaLmarurnis an excellent
close-up photo of this species. A number
of collectors have palms labeled as this
species, but many of these appear to be
incorrectly labeled. Thus, we caution those
who think they have Lepidorrhachis to
withhold final judgment until identification
can be verified by a taxonomist.

Yeso our trip to Lord Howe Island was
a real joy. But to anyone who undertakes
that trip in the usually prevailing cloudy
and misty weather conditions, it might
rather become just one big frustration-
including inability of the plane to land
because of poor visibility.

But if you decide to try it, this is to wish
the best of luck to you.

In this world of ours there are several
yery comparable, but widely separated,
volcanic oceanic islands which are of spe-
cial interest to The International Palm
Society because of their unique endemic
palm species. These include Lord Howe
Island (off the east coast of Australia), the
Juan Fernandez Islands (off the west coast
of Chile), and Guadalupe Island (off the
west coast of Mexico).

Each of these three islands happens to
be near 30 degrees from the equator, and
on each of these islands live about 300

P R I N C I P E S
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people. But different contacts which per-
tained during prehistoric times result now
in very different endemic palm species on
each. On Lord Horve Island are the four
species listed in the above article. On the
Juan Fernandez Islands is Juania aus-
tralis. On Cuadalupe Island is Brahea
edulis.

As is true in the flora of all oceanic
islands, many of the plants (including palms)
which developed are endemic to those
islands because of the water barriers which
separate them from the mainland.

The big problem for the endemic island
palms came after man became dominant
on earth. Man, both by deliberate and by
unintentional actions, upset the previous
balance of things br- introducing mainland
animals to the Islands.

The northrvestern hiehland of Guada-
l u p e  T s l a n d  ( l s l a  C u a d a l u p e ) .  \ { e x i c o
(located about 250 miles southwest of San
Diego, California) until about 200 years
ago was covered rvith a large forest of the
endemic palm Brahea edulis. Then came
the clipper ships, which deliberately intro-
duced goats to the Island (as a source of
meat for future trips) and which also, unin-
tentionally, introduced rats and mice. Ever
since, the goats, the rats, and the mice
have been eating the seeds of the palm
("edulis" means edible), and the feral goats,
now numbering in the thousands, have been
eating all the palm leaves they can reach.
As a result, the palm population on the
Island now is down to a few hundred very
old trees, and in an estimated 20 years
the last of these palms on the Island will
have died of old age. This will not mean
extinction of the species, because members
of The International Palm Society who live
in southern California are growing the spe-
cies. But in our lifetime, it is very doubtful
if conditions will exist for reintroduction of
the palm back to Isla Guadalupe, its only
native habitat. It is doubtful because to the
human inhabitants of the Island, the goats,
as a source of meat, are more valuable
than the palms. And it is doubtful because

to date no conservation organization has
offered support toward ki l l ing otr the goats.

Goats. rats. and mice were introduced
in the same way to Lord Howe Island, but
Australia vigorously counters the threat-
because palms are the main livelihood of
the residents of that Island. Domestic eoats
no longer are al lowed on the Tsland because
they might escape and go wild. And every
ranger now going into the wild carries a
loaded rifle, with which he shoots every
feral goat sighted. As a result, now, only
a very few goats remain at large; when
these are shot or when they die of old age,
the threat of goats to the palms on Lord
Howe Island will have been eliminated.
And the rats and mice, which if uncon-
trolled would eliminate Lepidorrhachis
mooreana by eating all of its seeds, now
are being very vigorously poisoned on that
Island under coordinated Federal and State
government programs. Whether poisoning
alone will exterminate all of the rats and
mice on the Island is doubtful, but it is
very successful as a "holding" 

operation
to preserve the palms until the time when
a more effective rodent-killine method is
devised.

On the Juan Fernandez Islands, offChile.
the endemic palm Juania australis seems
not to be bothered so much by goats, rats,
and mice as by domestic horses and don-
keys, which are allowed to run loose to
pasture over the expanse of the Island.
The Chilean forestry agent on the Island
agitates toward prohibition of this open
grazrng right, but his wishes are overcome
by the contrary wishes of the other Island
residents, to whom the value of their horses
far exceeds the value of the native oalms
which  are  ou t  o [  the i r  s igh t  fa r  up  on  the
mountains. Thus far, the will of the pop-
ulace prevails, and quite likely it will pre-
vail in the future, so long as the forestry
station is able to sustain the historic size
of the Island's palm population by replac-
ing dead palms with equivalent numbers
of new baby palms which are specially
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grown for that purpose in the forestry ser-

vice nursery.
In summary, on the islands considered,

the influence of man on the endemic palms

has been severe, but not devastating except

Seed Bank

As probably most members are aware,

the Seed Bank was reorganized in 1989.

It had grown too unwieldy for one or two

volunteers to manage and successive direc-

tors suffered from burn-out. The plan that

was finally put into effect spread the work

around more and also involved as seed

Distribution Centers, two botanical gar-

dens to give continuity. A special computer

program was written so as to keep better

track of payments, seed orders and ship-

ments and members' accounts. Donors

were again solicited for seeds and finally

a new seed list put out, which provided for

the pre-payment of any seeds ordered.

Over the nexr 3Vz years (July, 1989-

December, 1992) there were 419 mem-

bers who ordered seed and as of December

3I, 1992,365 were st i l l  act ive accounts.

Of 7,225 orders, 3,0I8 had been shipped.

In dollars, that is approximately $10,000
of seed shipped with $13,000 yet to go.

Again, as under previous directors, the

biggest problem was obtaining donated seed

to fill orders. There was a bad freeze in

Florida during the winter of I989-90 and

two seasons later South Florida was hit

with a terrible hurricane.

Of the 365 active members (orders),

337o are in foreign countries. Sending seed

to foreign countries can be quite tedious,

time consuming and difficult to meet all

government regulations. Finally the Seed

Bank had to stop sending seed to South

Africa entirely because the chemicals

required to fumigate the seed have to be
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on Isla Guadalupe. On Lord Howe Island

and on the Juan Fernandez Islands, man

seems able to overcome his past mistakes

with corrective measures which serve to

maintain the endemic palm populations.

Update

solely handled by experts and we are not

allowed by our own government to pur-

chase them or handle them. In addition,

the U.S. government started to require a

charge of $ I 9 for each phytosanitary cer-

tificate prepared. This came as a real blow,

as most foreign countries to which we ship

seed require this certificate.
The new computer system worked quite

well, although it is a bit cumbersome if

members change their minds about their

seed orders. But with little rare seed being

donated, the two botanical gardens involved

with supplying volunteers for the Distri-

bution Centers are re-thinking their roles

and some problems are arising here.

Robert Egge in Hawaii, who took over

as Seed Bank Director at the invitation of

then IPS President Jules Gervais, as of

July, I989, asked to be replaced as he felt

his major strengths in analysis and systems

and procedures had been used, the Seed

Bank *us again up and running and a new

Director who could better cajole potential

donors for seed was now needed. He was

asked to stay on until December 31,1992

when Lynn Muir, Chairman of the Seed

Bank Committee, took over as acting

Director until such time as a permanent

Director was named. He is now actively

engaged in strengthening the Seed Bank

and smoothing out some of the rough edges.

R. G. Eccr
June 3. 1993
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Fasciation in the Male Rachillae of
Borassus flabellifer

S. Vreneselry AND GovrNDAppA D. Anrxer
Departnent of Botary', Senthikumara \adar College, Virudhunagar, Tamil Nadu, India, and

Departnent of Botany, Uniaersity of Mysore, Mysore, India
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Fasciation (the flattening or banding due
to fusion of organs) is relatively rare in the
reproductive regions of palms. A perusal
of the literature reveals that fasciation of
rachillae was reported in Areca catechu
(Costerus and Smith 1923), Borassus f,a-
bellifer (Andy 1869), Cocos nuci.fera
(Costerus and Smith 1925, Davis 1957,
Kempanna 1969) and Latania (Costerus
and Smith 1923). In the course of onto-
genetic studies on Borassus f.abellifer
Linn., interesting cases of fasciation of male
rachillae were observed. Such an abnor-
mality has not been recorded in this species
except for a casual report by Andy (1869).
Several plants in Kanyakumari, Tiru-
nelvely, Ramnad and Madurai districts of
Tamil Nadu, India, displayed abnormalities
of the male rachillae and periodical field
trips were undertaken to collect material.

ln Borassus f.abellifer, normal male
rachillae are cylindrical and elongate and
are covered by tubular bracts in the early
stages of development. Rachillae emerge
through an opening at the distal end of the
bract. Cincinni of male flowers are located
in pits and the subtending basally connate
bracts are spirally arranged around the
central axis. Flowers, located in a pit, come
out one after another and liberate pollen.
The green color of rachillae changes to
brown after anthesis.

In the abnormal cases, the tip of the
rachilla becomes fasciated and produces
different shapes. In simple cases, the tip
becomes a dorsiventrally compressed
structure while its proximal part remains

cylindrical. In some instances, the fasci-
ated part becomes divided into two units.
In pronounced fasciation, the tip becomes
highly compressed and bent and looks like
the hood of a cobra (Fig. l) and in some
assumes a honeycomb-like body. Some-
times, the fasciated part is variously curved
(Fig. 2). In extreme cases, ihe tip initially
fasciates into three different units; each of
the units proliferates independently form-
ing variously shaped ridges and furrows
with different types of extensions, with some
of the extensions, located along the mar-
gins, being fingerlike and becoming mini-
ature rachillae. Such cylindrical miniature
rachillae also bear spirally arranged bracts
enclosing cincinni of flowers. The three
main units remain distinct and flare apart
during later stages of development. The
rachilla simulates the body of a sponge and
appears most bizarre (Figs. 3,4).

The number of rachillae of an inflores-
cence undergoing fasciation varies. Among
the several rachillae, only one fasciates and
is conspicuous among the normal ones. In
others, rachillae of only one primary branch
fasciate and the rachillae in all the rest of
the primary branches remain normal. In
still others. rachillae in some primary
branches are normal while among the rest,
fasciation occurs only in isolated rachillae.
There are instances where fasciation occurs
in an inflorescence while all the others are
normal. In extreme cases, almost all the
rachillae of all the inflorescences of the
plant fasciate variously and present all pos-
sible combinations of various shapes men-



I. Fasciated rachillae appearing like the hood of a

xYq- 3 and 4. Two different views of an intensely

crom of the plmt full of fasciated racNlae. x %0.

cobra. xYs. 2. Two fasciated rachil lae variouslv curved.

fasciated rachil la with a bizarre aPpearance. x%. 5. A

6. One inflorescence with all the racNlae fmciated. x %.
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tioned above (Figs. 5,6). Such inflores-
cences, during later stages, hang down from
the crown due to the great increase in
weight. As a result of crowding of such
peculiar inflorescences, it is difficult for a
person to get into the crown (Fig. 5).
Despite the fasciation. these rachillae still
bear normal florrers.

The fasciated rachillae possess some
basic trends. It is the distal end of the
rachilla that undergoes fasciation, while a
major portion of its proximal part is unaf-
fected.'Whatever mav be the size and shape
of the fasciated rachillae. it is fertile and
bears clusters of normal flowers with fertile
pollen. The rachilla bracts are also normal.
Defasciation does not occur in a rachilla
after fasciation.

A casual obsen-ation might suggest that
fasciation of rachillae is a result of com-
pression within the bracts or leaf sheaths.
However, an analrsi-. rer-eals that com-
pression within the limited space is not
responsible becau-.e all the bracts, primary
axis, and proximal part of the rachillae are
normal, the rachillae are not only com-
pressed but shol-peculiar shapes that can-
not be the result of compression, different
units of a fasciated rachillae flare apart
and are separated by ample space, and
sometimes, only one rachilla of an inflo-
rescence fasciates leaving all the others
unaffected.

Data collected in the field reveal that
fasciation does not appear to be the result
ofphysical damage, disease or insect attack,
neither can it be due to superabundant
nourishment nor other environmental fac-
tors since plants in the vicinity do not show
it. It seems that the fasciation noted in
Bora,ssus must be due to some physiolog-
ical disturbance, causing stimulation in the
growing point. When the single growth
center of the rachilla is converted into an
extended plate, the derivatives can pro-
duce a honeycomb-like structure. If it is
changed into a number of such centers,
curious shapes of rachillae as seen in Fig-
ures 3 and 4 will result. It seems that
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fasciation is a peculiarity of certain indi-
viduals.

Discussion

Costerus and Smith (1925) gave no
details about the fasciated rachilla of Cocos
nuciferd. However, their figure l7 reveals
that the distal part of the spike is fasciated
while its proximal end is cylindrical. This
is similar to fasciation noted in Borassus
of the present study. A similar observation
was made in Cocos nucifera by Kempanna
(1969). Branching and rebranching of a
fasciated spike of Cocos nucifera, as
observed by Davis (1957) was not noted
by Costerus and Smith (1925).

The occurrence of normal male flowers
with functional pollen in the fasciated spike
of Cocos nucifera (Kempanna 1969) is
also similar to Borassus f,abellifer of the
present study, and differs from the obser-
vations of Davis (1957) who recorded only
sterile or underdeveloped male flowers. In
contrast, flower-bearing is normal and never
leads to sterility in the individuals of Boras-
szs studied by us.

In Latania. fasciation was noted in the
rachillae of only the lowest branch of the
first order (Costerus and Smith 1923). In
the present study, there was no such
restriction. In some cases, almost all the
rachillae in all the inflorescences of a plant
were fasciated (Fig. 5).

In Areca catechu the tips of the fas-
ciated rachillae were flowerless (Costerus
and Smith 1923), but such a flowerless
condition in fasciated rachillae was never
met with in Borassus of the present study.

The factor responsible for fasciation in
Borassus f.abellifer (Andy 1869), Areca
ca.techu, and Latania(Costerus and Smith
1923) and Cocos nucifero (Costerus and
Smith 1925) was not identified while Davis
(1957) suggested that fasciation in Cocos
nucifera was caused by insect attack or
similar injury during meristematic stage
and Kempanna (1969) believed that insect
or damage of the part by disease during
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Lnnnerunn Ctlrnontogeny or giving out some kind of stimuli
for rapid growth by the plant might be
responsible. In the present study fasciation
seemed to be due to physiological distur-
bance to the growing points of the rachilla.
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PALM BRIEF

A Visit with August Braun at
Jardin Botanico, Caracas

As suests of Dr. Rodolfo Belloso, in

Norrembe., 1990, Crafton Clift and I had

an opportunity to visit the Jardin Botanico

in Caracas before proceeding to the Rio

Tuy farm where Crafton was working in

research and development of tropical fruits.

Shortly upon arriving at the garden, we

made ourselves known to the former direc-

tor, August Braun, who is known for his

articles in Principes and as author of a

number of books on palms indigenous to

and growing in Venezuela. His recent pub-

lications, especially well-written, are Pal'

mas Autoctonas de Venezuela y de los

Paises Advacentes (Native Palms of Ven-

ezuela and Adjacent Countries) and El Cul'

tiuo de las Palmas en el Tropico (The

Cultivation of Palms in the Tropics). Both

of these books in Spanish are quite useful

and have information on species not nor-

mally found in some of the books written

in the United States or Australia. Crafton

and I were each presented with auto-

graphed copies for our own libraries.

Dr. Braun is a very gracious, friendly

man whose main direction in life has been

and is to study and grow palms. His vast

experience over many years relate to both

common and rare species. Since arriving

at the garden in l95l from his native

Switzerland, he has almost singlehandedly

planted the wide variety of species in the

garden's collection, many of which grow

to absolute perfection in Caracas' climate.

The long .rr"nlr" of Roystonea L)enezue-

Lana (Fig. l)-perhaps the longest plant-

ing of these grandest of all royals in the

world-were planted just before his arrival

but nurtured to perfection by his loving

attention. In other parts of Caracas where

a lowering of the water table has resulted

in many R. uenezuelana mortalities (such

as the once-great boulevard in the Country

Club of Caracas, since replaced with

Wa.shingtonia) his royals are now almost

40-50 m high and still healthy and still

growing. One wonders at the maximum

height these plants can achieve. Though

some question exists as to the validity of

this species-some classifying it as only a

varietv of B. oleracea there is a dis-
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L Roystonea aenezuelana planted in I950 in Jardin Botanico, Caracas. 2. Neoueitchia storckii '  15 year

old plants in the Jardin Botanico, Caracas with C. Clift and August Braun'

tinctive appearance that singles out this

royal. Wide short pinnae on stiffiy erect

petioles and in younger plants the maroon

red petioles and crownshaft combine with

a steadily-tapering massiveness with more
orominent leaf scars to make this an out-

standing palm. As an aside, I have been

growing this royal in South Florida for

some years. Its robustness and excellent
resistance to cold spells make it perhaps
more adaptable than most royals. I have
observed it growing throughout Venezuela
from steamy swamps to mountain sites.

and it always looks good.
Impressive stands of Washingtonia are

found in the garden, and this palm seems

to grow taller and more vigorously than in

California or Mexico. Dr. Braun thought
his plants set out in the early fifties were
probably hybrids. Even Brahea species do
well in the garden, a situation quite dif-

ferent from Florida where they do not do

well at all.
Probably the collection of Licuala spe-

cies is one of the most impressive sights

in the garden. While by no means a com-

plete collection (readers might help here)

the beauty of these plants in the tropical

cool and misty climate of Caracas leaves

nothing to be desired. Large specimens are

so well-adapted that one is hard pressed

to find damaged leaves even at the lowest

part of the plants.
Growing equally well are ltleoueitchia

storckii (Fig. 2), Polyandrococos caudes-

cens, and Pigafettafilarls. In some cases,

unfortunately, the garden does not have

enough plants to reproduce these palms.

The Pigafena, for exampleo seem to be

only pistillate plants-so with a lack of

pollen, the reproduction of this easy-to-

grow palm becomes impossible. Since Dr.
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Braun has been good at sharing seeds with

palm enthusiasts and local nurserymen,

providing the garden with the means of

developing its palm collection will do ser-

vice to the distribution of exotic palms both

in Venezuela and abroad. Collectors and

growers desiring to help may contact

August Braun, Inparques, Jardin Botanico,

Caracas, Venezuela.
Presently, August Braun is retired and

living inside the garden. His loving interest

in palms is not diminished, and living with

them enables him to continue to carry out

his life work. In a large shade house, divided

by a center isle of bromeliads and ferns

are long rows of magnificently grown

palms-Reln hardtia simplex, Chamae'

dorea sp., an unnamed Prestoea species

from the highland forests of Anzoategui

state with unusually drab green-colored

leaves of large size, orange-tinged trunk

and petioles, and multiple trunks, and a

delicate Geonoma species from Parque

Nacional Guatopo. Above all was his pride

and glory-a magnif icent unnamed

Chamaedoreo with long pendulous infruc-

tescences adorned by large bright orange

fruits. Unfortunately the male plant of this

single-trunked species died shortly after

producing its pollen. Unless found again

in the high forests of Guatopo, the present

seeds, hand-pollinated by Dr. Braun' may

be the only survivors. These seeds were

shared with us, and hopefully a reproduc-

ing colony of this beautiful Chamaedorea

can be established in Florida. At this writ-

ing the seeds were germinating for several

persons growing them. The plant was dis-

covered by Dr. Steyermark of Missouri

Botanical Garden fame and never found

again. Dr. Steyermark, since deceased,

worked incessantly and cooperated and

travelled with Dr. Braun. His relentless

search for new species in a lifetime of work

in Venezuela gave him the distinction of

having named more plants than any other

person, perhaps even Linnaeus.

As in many gardens, the work in Cara-

cas has been curtailed by insufficient fund-

ing and bureaucracy. Dr. Braun would be

delighted to receive seeds of palms from

members who would be interested in par-

ticipating in his efforts to save many spe-

cies from extinction. He is particularly

interested in the genus Chamaedorea and

other small-growing Palms, but anY

palms-particularly those that can be

erown well in Caracas' climate-would be

gratefully received. Seeds not utilized by

the earden would never be wasted, as he

is veiy generous in helping others with an

interest in palms.
The center ofthe garden is a hilly unde-

veloped rainforest region. It is perhaps the

only surviving bit  of natural habitat in the

city ofCaracas. There, over the years, Dr.

Braun has planted many palms that have

naturalized into the habitat, an area unlike

the manicured design of the garden proper.

As we walked the trails, the palms intro-

duced everywhere overpowered the less

resplendent growth, without any care or

development. Lianas and vines rose and

fell to add an other-worldly feel to this

verdant paradise. The expressways, traffic,

and urban noise of Caracas disappeared in

this remnant forest attesting to the ability

of plants to provide us with solace and

peace even in a metroPolis.

Members visiting the garden will enjoy

a good col lect ion of palms natire to the

American tropics as well as the exotics.

They should also call on Dr. Braun who

welcomes visits from Society members. He

is a man with a big heart, kind personality,

and a life devoted to his favorite plants-

palms. He is deserving of recognition for

his accomplishments, and I hope this arti-

cle will help introduce him and his garden

to our membershiP.

RtcHeRo A. Vr,tsIc

See notice of 1994 BIENNIAL, p. 138.
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CHAPTER NEWS AND
EVENTS

South Florida News

NEWS OF THE SOCIETY

The South Florida Chapter met on April
16th at Fairchild Tropical Garden, to hear
Lim Chong Keat speak on"Conservation
of Palms in Malaysia." Lim's presentation
was filled with many spectacular slides of
Malaysian palms. The meeting was very
well attended and the presentation out-
standing.

The Chapter participated in the Fair-
child Tropical Garden's Spring Sale. An
advance sale open to Palm Society mem-
bers was held on April 23rd, with the public
sale held on Saturday, April 24th, from
9 :30  a .m .  t o  4 :30  p .m .

The Texaco "Leaves over Miami" and
the American Forest Association's "Global

Releaf' school planting programs are
continuing in 1993. The first planting was
at Perrine Elementary School on April
29th, with the participation of volunteers
and the school children. An additional ele-
mentary school was planted on each fol-
lowing Friday through June I l.

Central Florida Chapter Activities

On March 13, the CFPS attempted to

participate in the annual Leu Botanical

Gardens plant sale but the few members

attendine the sale were treated to the
"storm of the century." The next event

planned for March 27th in conjunction

with the Palm Beach Palm & Cycad Soci-

ety was much more successful. With excel-

Ient weather and tour guides the nearly

50 attendees had a wonderful tour of Gem-

ini Gardens in Manalapan. It was very

exiting to return to this botanical garden
just 4 months since the IPS biennial tour

and see the transformation. Though far

from complete, it is obvious this garden is

a must visit for the future. From there, we

retraced the Biennial tour path to the North

Sculpture Garden for an excellent Iunch

sponsored by the Palm Beach Palm and
Cycad Society. By mid afternoon we were
trying to select the perfect palms to pur-
chase from over 500 different species at
Paul Craft's Cricket Creek Nursery.

On May l, the CFPS participated in
the annual one-day plant sale at the Uni-
versity of South Florida sponsored by Dr.
Fred Essig. In just one day 9 growers sold
577 plants for over $6,400. This is a new
CFPS record and much credit is due to
Ted Langley's efforts. Ten percent of the
sales were donated to USF.

On May 16, the CFPS hosted a joint
meeting of the First Coast Palm Society
of North Florida. The meeting started by
touring Doris Smith's yard in Daytona
Beach. This is a mature palm collection
planted years ago by the founder of the
IPS, Dent Smith. From there we headed
south to Sugar Mill garden for a brief tour
and discussion with demonstration by Mar-
tin Wittbold on a low-cost structure for
providing cold protection to the palm col-
lection. Arrangements were made through
Martin for the CFPS to donate a palm to
the garden. Then we were on to Doug and
Barbara Keene's residence in Deland.
Though many of the species are young,
Doug has 120 varieties in the ground. After
a brief palm sale of 47 plants, with a net
income of $187.40 to the CFPS, we all
toured the garden.

Future chapter plans include a tentative
meeting in August in the Jacksonville area
with the First Coast Society and a two-day
meeting in the Ft. Myers,/Cape Coral area
the first weekend of October (the weekend
prior to the IPS Board of Directors meeting
in New Orleans).

Eo eNo Nexcv Herr

West Palm Beach Palm & Gycad
Society Activities

The West Palm Beach Palm and Cycad
Society (WPBP&CS) IPS Chapter hosted
a garden tour and joint meeting with the
Central Florida Palm Society Chapter on
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March 27th. See CFPS writeup for details

on this meeting.
The chapter met on April 7th at the

Mounts Botanical Gardens. Scott Zona gave
a presentation on the gents Roystonea.

Scott has done extensive research on this

genus.
The Spring Palm Sale was held on April

l7-18 at Morikami Park, Delray Beach.

Numerous palms, cycads, books, fertilizer

and T-shirts were available. A display area

was also featured.

Broward County Palm & Cycad
Society Activities

The initial meeting of 1993 on March
25th featured David Mclean speaking on
"Chamaedorea in the Landscape." In

addition to serving as speaker, David
Mclean was also the auctioneer for the
Chinese auction. His talk covered such

critical issues as canopy, irrigation, main-
tenance and fertilization. On May I and
2, the Broward County Palm and Cycad

Society held its first palm sale. Set up on

April 30, the vendors grew from 22 to 24,
but everything came together well at Fla-
mingo Gardens. The next two days found
many members working very hard, thus

making the sale a very successful one.
The May 27th meeting featured

DeArmand Hull, South Florida Coopera-
tive Extension Agent and avid palm grower,
speaking on "Palms of the Seychelles."
The Seychelles contain some of the most
sought-after palms, among them Phoeni-

c o pho r ium b o r si gianum and Ve r s c hafel-

tia splendida. Both palms have entire or

sparsely-divided leaves and the latter has

orominent stilt roots.

News from the
Southern California Chapter

The Southern California Chapter of the
IPS met on May 22 at Palomar College
in San Marcos in north San Diego County.
This is the 20th anniversary year of the
arboretum at the college. The first speaker

was'Wayne Armstrong, noted author and
botany instructor at Palomar College.

Wayne spoke on various aspects of palms,
including palm ivory, Caribbean palms, and
interesting facets of the coconut palm.
Wayne was followed by Gret Hamann, a

San Diego businessman, whose presenta-
tion featured slides from his recent expe-
dition uo the seldom traveled Rio Dulce
River in eastern Guatemala and Caracol
in Belize. This area is home to many rare

and unusual palm species, including spe-

cies of Geonoma, Chamaedorea, Syne-
chanthus, Acrocomia and. Astroca.ryum.

The meeting, with approximately 100 in

attendance, ended with a fantastic palm
auction and raffie.

Earlier on the day of the May meeting,

a number of chanter members attended a

public lectur" uttd tlid" presentation by

Don Hodel on the Chctmaedorea genus at

Quail Botanical Gardens, Encinitas. Don

is the author of the excellent book Cha-
maedorea Palms published by the IPS and

available through the IPS bookstore. The

lecture had been widely publicized and was

quite well attended. Copes ofthe new book
are available for sale at the Quail Cardens
giftshop.

The July l7th meeting will be hosted

by the Ventura-Santa Barbara Region

members and will feature a tour of Pauleen

Sullivan's garden at the Tonga Apart-

ments. Special plants there include a large

Polyandrococos caudescens, a fruiting

Itleodypsis decaryi, a fruiting Lytocary-
um insigne, a Euterpe edulis, an Astro-

caryum mexicanum and. a latge Prit-

chard ia  h i l lebrand i i .  An  educat iona l
meeting will be held at Ventura College
beginning in the late morning, followed by
an auction and raffie. Ventura College also
will host its own palm sale that morning,

with over 100 species available for sale.

News of the
Pacific Northwest Chapter

The Pacific Northwest Palm and Exotic

Plant Society (PNWP&EPS) held a gen-
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eral meeting and plant sale on May I Bth
at Van Dusen Gardens. A summer BBQ is
olanned with date and location not avail-
ubl" ut press time. Future meetings for
I993 are scheduled for August 23rd and
November 29th at Van Dusen Gardens in
Vancouver. In addition, the group plans a
booth at the Pacific National Exhibition in
Vancouver on -{ugust 20 through Septem-
ber 6,  1993.

North Queensland Palm Society
News (PACSOA)

The North Queensland Palm Society
(NQPS) met on April 5th to hear Michael
Ferrero of Cairns speak on "Palms of New

Guinea." Michael recently returned from

an excursion through the north coast prov-

inces of Morobe and West and East Sepik.
This wet equatorial region is an area rich

in palms, and the local people use palms
extensively in their day-to-day l ives.
Michael's talk was illustrated by excellent
slides and examples of palm artifacts. At

this meeting, John Dowe gave a short talk

on the genera Pinanga, JYenga and Arecct

and their distinguishing characteristics. The

major raffie prize was Pinanga disticha,

donated by the Townsville City Council,

Parks Services, Botanic Gardens.

Palm and Cycad Society of
Mackay [Australia]

Officers of the PACSOM group have
changed, with Percy Simonsen of Sarina
taking the reins as President. Russ King
of Eimeo will serve as Secretary and Henry
Duncan of Mackay will serve as Treasurer.
Margaret Brown has scampered off to
England [again]. PACSOM membership
has steadily grown and has stabilized around
the sixty mark, with abott 407a partici-
pal ing on a regular basis.

The Palm and Cycad Society of Mackay
(PACSOM) of PACSOA met on March 2lst
at the home of Clive and Rosemary Rowles,
in Alligator Creek, Queensland. The April
ISth meeting of PACSOM was hosted by

NEWS OF THE SOCIETY

Lewis and Betty Dovey, lB Mogford Court,
Mackay.

A Garden Party and Street Fete was
organized by Louis McGregor in Jansen
Street, Slade Point, on May 2nd. Over 40
stalls were in operation. Apart from palms
and other plants, sales items included pot-
tery, stained glass, and glass blowing,
woodwork, resort wear, herbs, and numer-
ous other assorted services including head
massage and astrology. Palmists anyone??

The palm collection at Farleigh contin-
ues to expand, with 300 species within I I0
genera currently represented. The cycad
collection at present comprises l9 species
within 8 genera. The overhead spray sys-
tem is nearly complete, due solely to the
efforts of PACSOM Vice-President Keith
Boyden. Palm growth has visibly accel-
erated since sprayer introduction. An arti-
cle on the Farleigh Mill PIot was given in
the Oct-Dec 1992 issue Palms & Cycads.

Palm and Cycad Society of
Western Australia Activities

A garden tour and afternoon tea was
hosted by the President, Ken Adcock, at
his home in Bentley on Sunday, March
28th. Members were treated to a guided
tour of Ken's well established garden,
glasshouse, shade house, and fish farm. In
addition, guests viewed a video on "Cycad

reproduction," discussed palms and cycads,
and generally had a relaxed afternoon in
the great weather.

The Society met on April l9th at the
Leederville Town Hall. Barry Winter gave

a talk and demonstration on how to divide
a Rhapis excelsa palm. Barry also donated
two Rhapis palms for the meeting raffie.

The raffie raised 4$172 for the Society.
Norm Patterson gave a brief talk on Prit-
chardia, noting that P. ffinis, P. hille-
brandii. P. rockiana. and. P. martiiwere
all suitable for the Perth area. The remain-
ing species were considered to be too trop-
ical. The May l7th meeting included the
Palm and Cycad Auction night, with Russel
Dyer serving as auctioneer. There was a
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great selection of plants. The Annual Cen-

eral Meeting was scheduled for July.
The planned Karrinup Shopping Centre

palm display was moved forward two weeks

and ran from May 3 through May 8. Sam

Fagani provided several large palms for

the display, with various other members

providing smaller ones.
Work continued on the Cascoyne Park

Palm Garden project. Work days were held

on February 20th and March 20th. Con-

dolences to the family and friends of Tim

Erceg, Chairman of the Gascoyne Park

committee, who was killed in a traffic acci-

dent.

Sunshine Coast News (PACSOA)

The Annual General Meeting was held
on Monday, February lst, 1993, at 7:30
p.m. at the Nambour Band Hall on Daniel
Street. Stan Walkley spoke on Cycads in
the Northern Territory, in the Kimberleys
and in Northwest Thailand. His presen-
tation also covered some rare palms of
Thailand. The talk was followed by a big
sale of palms and cycads. Palms available
were too numerous to list; cycads included
Cycas wadei, C. thourasll, C. sp. Phil-
ippines, C. chamberlainii x C. taiwan-
iana, Stangeria eriopsis, Zamia f.scheri,
Z. splendens, Z. manicata., Dioon rnejiae,
D. califunoi, EncephaLartos ameula.ns, E.
gratus, E. horridus, E. lehmannii, E.
msinga, and E. ngoyanus. Palm and cycad
seeds were also available for sale. Leo
Camble pointed out the danger of inad-
vertently importing the infamous Palm
Beetle (already present in Cairns) if bring-
ing stock down from northern Queensland.

The April 5th meeting focused on "In

the Red-Palms with Red Leaves." Var-
ious members brought specimens for dis-
play and sale. Included were: l'{eophloga
sp. (pink crownshaft), Gronophyllum pi-
nangoides, Pinanga crassipes, P. coro-
nata, Chambeyronia macrocnrpa, and
many more!

The Sunshine Coast Palm Society also

held a social evening at the La Trattoria
Italian Restaurant in Forest Glen on April
8th. A very delicious Italian dinner was
enjoyed by all.

South Queensland Group (SOG)
News (PACSOA)

The Annual Palm and Cycad Sale was

held at the Mt. Coot-tha Botanical Gardens
in Brisbane and was once again a great

success. A large queue awaited the opening
hour of 9 a.m. and probably half of the

weekend sales were taken within the first

few hours. By the time the sale ended on

Sunday afternoon, 1,600 visitors had filed
through the display and in excess of 4,000

plants were sold. Palms and cycads had

separate sales areas, with the cycads

arranged to areas of origin. The display
has evolved with an emphasis toward
increased educational value. Separate sec-

tions feature special areas of interest such

as "palms and cycads of Madagascar,"
" the  genus Chamaedorea, "  

"  Rhap is

excelsa" and "cold-hardy palms and

cycads." Special poster and seed displays
and a bookshoD were featured.

The next Annual Show and Sale will be

held on March 4-6, 1994, at the same

venue. This will be the tenth anniversary
and will feature several special events.
Make vour olans to attend.

The-SQi held an outing on Sunday,

April l8th, to Stan Walkley's "Australian

Rare Palm Supplies" nursery at Buckley
Road, Burpengary. This outing also fea-

tured a palm sale,/swap and a picnic lunch.

The group also met at Bread House in

Brisbane on May l7th.

Sydney Branch (PACSOA) News

The Sydney Branch of PACSOA met
on Tuesday, March 16th at the Maiden
Theatre of the Sydney Royal Botanic Gar-
dens. Ian Edwards and Peter Kristensen
presented a slide show of their experiences
on the post-Biennial IPS trip to Costa Rica.

Sunday, April l8th, featured an infor-
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mal walk around the Sydney Botanic Gar-
dens followed by a picnic lunch.

At the May l8th meeting John Dowe
gave a very interesting talk and slide show
about the Townsville Palmetum and vari-
ous other topics.

Future meetings are scheduled for the
third Tuesday of each odd month at the
same location, starting at 7 p.m.

Texas Chapter News

The Texas Chapter held their Annual
Spring Palm Sale at the Mercer Arboretum
on April l7th, from 9:30 a.m. until 5 p.m.
The event was very well attended with
gross palm sales of slightly over $5,000.
A very wide variety of cold-tolerant palm
species were available for sale through the
efforts of Grant Stephenson and Horace
Hobbs. In addition to the saleo Gordon
Hintz provided a public lecture on "Palms

for Houston."
On May 8th, the group met for a special

tour of the new Moody Garden Rainforest
Pyramid by Gary Outenreath, who heads
up the garden's horticultural exhibits. Fol-
lowing a short business meeting in the
greenhouse lecture room, the group toured
Moody Garden's production greenhouses
and.some of the outdoor plantings, then
moved into the special Rainforest Pyramid.
The exhibit looked surprisingly well bal-
anced and mature for its brief existence-
the Grand Opening was only held on March
27-28 of this year. In addition to palms
and other tropical plants, the rainforest
features various tropical "critters," includ-
ing various butterflies, macaws, scarlet ibis,
ducks, turtles, and various fish (including
some very large specimens) in a scenic
aquarium,/lake. The Rainforest Pyramid,
3-D IMAX and visitors' center began con-
struction 2 years ago and cost $30 million.
In addition to the Pyramid, the complex
now features an IMAX 3-D theater (one
of only 3 such in the world), a convention
center, a children's petting zoo, the white
sand Palm Beach and lagoon, a Vietnam
War Memorial and a rose garden. Future

plans for the $90 million complex include
a 200-room hotel, an Oriental garden
designed by a London architect, a wetlands
conservatory, an aquarium and a deep
swimming lagoon for adults. Gary was one
of the earliest members of the Texas Palm
Society in the mid 1970's, during his work
with the Busch Gardens' Houston Garden
andZoo, prior to its closing. Gary's interest
in palms has continued and shows clearly
in the Moody Garden plantings, which are
very well maintained.

On June l2th, the Texas Chapter ven-
tured south to Palacios to tour Annette
and Bob Stonedale's nursery. The Stone-
dale Nursery is producing various Sabal
species commercially.

Future meetings planned for 1993 will
be July 24th at Alfred and Wendy Loeb-
lick's home, August 14 at Bill Bittle's in
Rockport, September 4th at Grant Stev-
enson's, October 2nd hosted by Horace
and Cynthia Hobbs, and in November at
the home of Bill and Kelley Burhans.

J. CIIN

Hawaii lsland Palm Society
Chapter Activities

The Hawaii Island Palm Society (HIPS)

Chapter met on May 2lst for a slide show
on "Palms of the Amazon Basin" by for-
mer IPS President Ken Foster. The show
took the viewers from the Rio de Janeiro
Botanical Gardens to a tour of the Amazon,
with stops along its entire length to Leticia,
Colombia and lquitos, Peru, on the eastern
edge of the Andes. Along the way there
were collecting stops in tiny villages and
trips on barely passable roads in search of
rare palms. Ken has traveled to 34 coun-
tries in search ofrare and endangered palms
and he now provides consulting services
for palm growers, giving advice on palm
nutrition and disease and on the identifi-
cation and placement of palms. Ken com-
mented that it is now necessary to travel
several hundred miles from the river to
find virgin forest. "Everyone knows the
Amazon rainforest is disappearing," he
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says, and you could see it in his slides. A

specimen of the rare Mauritiella armatcl,

featured in the sl ide shou. was given as a

door prize.

ThL Panaewa Rainforest Zoo Planting

Project, begun in November 1992, con-

tinues under the coordination of David Syl-

via and Jan Anderson in cooperation with

Zoo Director, Lloyd Yoshina. There are

senuine rainforest conditions at the zoo.

fhe goul is to make available, in an easily

accessible Iocation, a collection of beautiful

and interesting palms from around the

world and especially from the Hawaiian

Islands. The March 20thzoo planting saw

15 rare and unusual palm species put in

the ground. Volunteers planted Clinostig-

mcL samoense, Thrinax paruiflora, Chry-

salidocarpus decipiens, lleodypsis la's-

tel l iana, l l .  leptocheilos, l ' {eoueitchia

stortkii, Pinanga copelandii, P. modesta,

P. caesia, P. isabelensis, Phoenicophori '

um bor sigianum, R ho p alob laste sinapor -

ensis, Actinorhytis calapparia, Euterpe

precatorid var. uariegata, and. Norman'

bya normanbya, all donated by David Syl-

via, Jeff Marcus, and Jan Anderson. The

zoo already has three large Metroxylon

amic arum, Dicty o s p e rma album, Ai p ha'

nes d.culeata, Pri tchardia beccariana, P.

hi l lebrandii ,  P. f f inis, P. pacifca, Ver-

schff i l t ia splend,ida, Pinanga coronata,

Licuala soinosa. and a whole host of other

unusuai and common palms.

The HIPS participated in the Hawaii

State Horticultural Show on June I7 19

at the Edith Kanakaiole Tennis Stadium.
The show ran from 2 to 9 p.m. on Thurs-

day and from 9 a.m. until 9 p.m. on Friday

and Saturday. The chapter had a booth at

the show, with Rozak Bizel in charge of

the display setup and takedown. Mitzi

Christensen organized HIPS booth staffing.

Review ol Palms and Cycads,
Journal of the Palm and Cycad

Societies of Australia
(PACSOA)

PALMS & CYCADS, journal of PAC-
SOA, is published four times per year, with

color covers and well illustrated articles
about palms and cycads. The average
length is about 30-40 pages per issue. The
journal is A5-sized (similar to Principes,
but slightly smaller). Subscription,/Mem-
bership fee is A$20 (Australian residents)
or A$30 (non-Australian residents) plus an
initial A$5 first time "joining fee." Occa-
sionally issues of PALMS & CYCADS are
devoted entirely to specific topics. Send
checks in Australian currency to Palm &
Cycad Societies of Australia, P.O. Box
1134, Milton, QLD 4064 Australia.

The July-Sept 1992 issue included a
collection of remembrances of Robert
Tucker (1955 I99D as well as an article
on "The Bowen [Queensland] Corypha"
written by Robert Tucker. An article on
the sterile cross between Butia capitata
and, Syagrus romanzffiana can be found
in the article " x Btttiagrus nnbonnandii
(Proschowsky) Vorster-The Clean Cocos"
and "Destruction of Cycad Seed by the
Bush Rat" describes this problem.

The Oct-Dec 1992 issue conta ined a
most interesting article on "The Phenom-
ena of Mottled Leaves in Palms" by the
late Robert Tucker. AIso featured were
"Ma,crozamia johnsonii" by Paul Ken-
nedy, an article of "Freeze Damage on
Cycads" by Roy Works, and "The Pal-
metum at Farleigh Mill" by Jeanne and
John Price. The issue also featured an
excellent review of Keith Boyer's new book,
"Palms and Cycads Beyond the Tropics:
A Guide to Growing Cold-hardy Species."
This book was published by PACSOA's
oublication fund. PACSOA news items and
in" peCSOe bookstore listing made up
the remainder of the two above issues.

The Jan-Feb 1993 issue featured three
articles on Cycads: "Lepidozamia peroff
sltayana in New South Wales," "Notes

on Lepidozamia h,opei," and "A Sum-
mary of the Genus Cycas in Queensland"
as well as various administrative PACSOA
reports. No articles on palms were featured
in this issue, but this rarely occurs.

The nest issue of Principes will feature
a review of the various individual local
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mal meeting are free to conduct a walk-
ing tour of New Orleans (informative

suggestions to be provided at the meet-
ing registration).

SUNDAY Oct. lOth-Select from French

Quarter activities, or take an optional
day-tour to Maxwell Stewart's 1O-acre
palm garden and estate in Mobile, AIa-
bama, with lunch at Maxwell's in con-
junction with the Culf Coast Chapter.
Mobile is about a three-hour drive from
New Orleans. You may return to New
Orleans that evening the group, or elect
to fly home from Mobile. Route to Mobile
will be along the colorful Gulf Coast
highway, offering a nice introduction to
this area for those not familiar. Trans-
portation will be provided for those
needing it.

MONDAY Oct. I lth-Possible morning
garden tour for those who spend Sunday
night in New Orleans. Many things to
do in New Orleans-world class aquar-
ium, jungle zoo, riverboat rides, antique,/
boutique shopping, relaxing at Cafe du
Monde with beignets and cafe au lait-
and every kind of night life imaginable.

While this is primari ly a business meet-
ing of the IPS Board of Directors and
standing Committees, all IPS members are
welcome to attend and observe. However,
it is imoerative that a reasonable count be
obtained as soon as possible. If you wish
to attend this meeting, please make your
room reservations directly with the hotel
(504-586-0300) as soon as possible. Also
advise the IPS Secretarv. LYNN MCKA-
MEY, P.O.B. 287, GREGORY, TX 78359
or FAX (512) 643-3111 so that confer-
ence and catering numbers can be pre-
planned. Be sure and include any guests
you may bring in your count.

If you have any questions, please cori:-
tact Lynn McKamey or Jim Cain.

Palm Society newsletters published within
Australia and available via PACSOA.

Jnr,r CeIn

Mid-Term IPS BOARD and
COMMITTEE Meetings

French Quarter,  New Orleans-
October 1993

The Mid-Term meetings of the IPS
Board of Directors will be held on Friday,
October 8th and Saturday October 9th at
the Royal Sonesta Hotel (lovely southern
elegance) on Bourbon Street in the French

Quarter. Individual Commil lee meetings
will be held on Friday afternoon, and the
full Board of Directors meeting (with reports
from committee meetings) will be on Sat-
urday. Our Louisiana and Gulf Coast chap-
ters are planning an exciting 4-5 day
schedule! If vou wish to attend, it is impor-
tant to arrange hotel bookings now. Basic
schedule follots.

THURSDAY Oct. 7th-Afternoon pri-
vate garden tour with catered meal.

FRIDAY Oct. 8th-Morning: tour of a
portion of Jean Lafitte National Historic
Park and Preserr.e to see flora and fauna
of the area swamps! Transportation will
be provided. Afternoon: IPS Committee
meetinss follorved by dinner,/fais-do-do
danc ing  a t  Mu la t te 's ,  a  popu lar
"authentic" Cajun place.

SATTRDA\- Oct. 9th-Directors'  meet-
ing at the Royal Sonesta with continen-
tal breakfast and lunch for directors
included. A list of suggested restaurants
for dinner will be provided. Other IPS
members are invited to attend the direc-
tors' meeting as observers if they so
wish, but will need to arrange their own
luncheon plans-an easy task in the
heart of the French Quarter. Those
members not wishine to attend the for-
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PALM LITERATURE

CHeueenoRnA PALMS: THn SpEcIns eNn

Tunm CurrIvATIoN. By Donald R.

Hodel. 338 pp. Al len Press, Inc., Law-

rence, Kansas.

Donald Hodel's eagerly awaited book on

the Chamaedoreas has been meeting with

appreciative reactions, both from botany

soecialists and from amateur collectors.

For -utty years the classification of these

popular palms had been a gigantic puzzle.

To bring order to the confusing picture,

Hodel has carried out an in-depth review

of the existing Chamaedoreo descriptions

and herbarium specimens, making careful

and extensive comparisons with the living

plants in the field and under cultivation.

A major stumbling block to field study

for botanists has always been the difficulty

of arriving at the precise time that the

plants are flowering and fruiting; Hodel has

neatly-and ingeniously-overcome this

problem by bringing back over 60 species

to be grown in his research greenhouse in

Los Angeles.
On the basis of floral and other char-

acteristics, Hodel has assigned the nearly

100 species of Chamaedoreo to eight sub-

genera, offering keys to the species within

each subgenus. Previously exist ing

descriptions and synonyms for each of the

species are listed, the common and ver-

nacular names, if any, are given, and then

the species is described in botanical detail.

Each presentation goes on with a statement

of the palm's natural distribution, followed

by a discussion of its characteristics, its

h\s\ss. trr{,r\s b\\\rt\rrrsNs rrr'the x\\(

and under cultivation.
Knowledge of the conditions of growth

in the wild, of course, is invaluable to those

of us with collections' as are the more than

550 clear, carefully selected color pho-

tographs. One can now easily determine,

for example, that for optimum growth, C.

lVoL. 37

catardctcrrum needs lots of percolating

water if it is to avoid brown-tipping. Even

more exacting requiremenls must be met

if one is to grow many of the cloud-forest

species, as Hodel points out.

As to nomenclature, many of us will

now be switching our labels or making new

ones, in at least one case rather like a

eame of musical chairs: rhe Chamaedorea

we'rre beett calling costaricana is most

llkely pochutlensis, while our erstwhile

woodsoniana turns out tobe costaricana.

The true woodsoniana is now revealed as

a large, single-trunked. Charnaedorea

which we may have been cultivating as C.

uistae. And so it goes.

Useful tips are offered for recognizing

species from their vegetative characteris-

tics alone, e.g., C. costaricana and C.

quezalteca can be identified by the prom-

inent ligule bases at the top of the leaf

sheath, clearly visible in the photos. Many

of these characters are ultimately incor-

porated near the end of the book in a key

to the commonly cultivated species, based

entirely on vegetative materiall In addi-

tion, there are chapters on hybrids, eco-

nomic uses, and conservation-this last

subject of particular importance in a world

where species are daily becoming rare or

extinct.
Especially appreciated among palm fan-

ciers is the chapter on culture, including

soils, nutrients, pathogens, propagation and

pests. The palm grower can find here solu-

tions to longstanding problems such as
"frizzlel.op" (manganese is needed), as well

as suggestions for such arcane procedures

as marcottage. For botanists contemplat-

xrg the studl of these gatrns-as Hcdel

ooints out" much still remains to be done-

ihe three introductory chapters, covering

nomenclature, general history, distribution

and ecology are an essential prerequisite.

Two sizes o{ type are used in this book,

corresponding to Hodel's two writing styles:

a smaller typeface for the scienti f ic

P R I N C I P E S
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descriptions, written in a formalized style
with a high density of imagery, and a larger,
easy-to-read type appropriate to Hodel's
expository style: clear and forthright, with
flashes of irony and humor.

Viewing the book as a whole, one must
marvel at what an enormous and demand-
ing feat Hodel has accomplished: he has
examined and compared hundreds upon
hundreds of specimens and descriptions,
many of these fragmentary or seemingly
in conflict with one another. Next he has
worked his way through this thicket to

reduce the view of each species to what
was truly essential. And lastly, adding much

collateral material, he has presented his
work to us in the form of what is commonly
called a "good read": a book to be perused
and savored at our leisure.

Hodel's "Chamaedorea Palms" is with-
out a doubt a landmark work, one which
will stand the test of time; it is an indis-
pensabl6 acquisition for botanist, collector
and palm novice alike.

BlRnv OsgonNn

The Roster

If you are looking for the new Roster-It will be mailed with the October 1993 issue of
Principes.

CLASSIFIED

FOR S.{LE: \ew Caledonian palm seed: Chambeyronia macroco;pa, $US 450 per 1000;
Kentiopsrs oliriformis $US 300 per 1000. Airmail postage extra. Write to: BRYAN J.
TAUGHL{\D. 20 Vic Butler Street. Mt. Roskell. Auckland. New Zealand.

Back Cover

S-ell grorrrr Chamaerops humilis in its limestone habitat, Majorca, Spain. Photo by J.
Dransfield. See p. l5l.






