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ABSTRACT

The period of time between pollination and fruit matura-
tion is reported here for selected palm species at the Nation-
al Tropical Botanical Garden Hawaii (NTBG). Mature fruit
diameters are also recorded. The species studied occur in
the Arecoideae, Ceroxyloideae, and Coryphoideae. Data ob-
tained from the literature are included and discussed. The
literature shows that the major economic species (the date,
coconut, and oil palm) have been researched extensively,
while only limited and diffuse information exists for the re-
maining palms. The hypothesis tested here is that the corre-
lation between length of time between pollination and fruit
maturation is proportional to fruit size in palms. Results of
original data and what is found in the literature show that
this correlation does not exist.

A better and more complete understanding of this phe-
nomenon would be beneficial to botanists in organizing field
collecting expeditions, and to scientists involved in pollina-
tion studies. It would help palm growers to calculate seed
production, and aid them in controlled pollination work. It
might also contribute to a better understanding of treating
pests and diseases that are associated with either the flower-
ing or fruiting stages of palms. Finally, it would provide a
more comprehensive understanding of the natural history of
palms. But existing information on palm flower and fruit
phenology is limited. Access to palms in the wild is often dif-
ficult. When palms are studied in the wild it is often during a
single visit, and although vouchers may record the phenolog-
ical status, the entire process of fruit development from the
time of pollination cannot be known.

How long does it take palm fruits to develop?

Burkill (1966) reports that the biggest palm
fruit belongs to the double coconut, Lodoicea
maldivica, which weighs 20-30 kg at maturity.
One might expect this giant to take longer to ma-
ture than any other fruit, since the double co-
conut is the largest seeded plant (Fig. 1). Corner
(1966) reports that it takes six years from time of
pollination to fruit maturation. Soon (1997)
recorded eight years for the same species grow-
ing at Singapore Botanical Gardens. Burkill
(1966) reports that “. . . the palm flowers at 15
years and as the fruits take three years to ripen,
fruits first occur at 18 years.” McCurrah (1960)
suggests the fruit takes one year to develop to
full size and five years to “mature,” but the

source of his information is not given. Other ex-
amples include data collected on the flowering
and fruiting phenology of Corypha umbraculifera
in the Fairchild Tropical Garden, which took 450
days to produce ripe fruit 4 cm in diameter (Fish-
er et al. 1987). Another study of Corypha utan by
Tomlinson and Soderholm (1975) showed that
mature fruits develop to 1.5 ¢m in diameter in 41
days. In Fiji, Pelagodoxa henryana took 2.5
years (913 days) to produce mature viable fruit

1. Dr. William Theobald with Lodoicea maldivica seed, Na-
tional Tropical Botanical Garden, 1977.
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2. Pelagodoxa henryana mature fruit in longitudinal section measuring 10 cm in diameter. Fruit was collected from NTBG ac-
cession #770290.001. Photo by M. H. Chapin.

in cultivation (Phillips 1996). He states, “The
long delay between pollination and maturity of
the seed has surprised me. Perhaps it is that
these palms are not common so no one has
checked this point, but I have seen nothing in
any literature that commented on this long peri-
od of development.” Phillips did not record the
fruit size; however, my own observations at the
National Tropical Botanical Garden show that
fruits of Pelagodoxa henryana measure 10 cm in
diameter at maturity (Fig. 2).

How does one establish this information for
any palm? Can one test the hypothesis that the
larger a palm fruit, the longer it takes to devel-
op? The periodic flowering and fruiting behavior

of palms is not well understood. Events such as
the time of flowering and the length of time be-
tween pollination and fruit maturation may cor-
relate with climatic or environmental factors
such as temperature, water, nutrients, and light
(Zalom et al. 1983). Here, I present some origi-
nal data that provide a partial answer to the
question and allow comparison with information
about other palms derived from the literature.

Materials and Methods

Documentation of the flowering and fruiting
stages of eight tropical palm species growing in
cultivation is provided here. They grow in the
tropical climate at Kauai, Hawaii in the National

Table 1. Fruit maturation time and mature fruit size for palm species examined in this study.

Date begin/ Total number Mature fruit
Taxon Subfamily date end of days diameter (cm)
Hyophorbe lagenicaulis Ceroxyloideae 06 Aug. 97-07 Jan. 99 526 1.4
Hyophorbe verschaffeltii Ceroxyloideae 06 Aug. 97-09 Apr. 98 247 1.0
Licuala paludosa Coryphoideae 06 Aug. 97-08 May 98 276 1.2
Lytocaryum weddellianum Arecoideae 06 Aug. 97-20 Dec. 97 137 2:3
Phoenix loureirt Coryphoideae 06 Aug. 97-28 Nov. 97 115 0.8
Pritchardia kaalae Coryphoideae 06 Aug. 97-08 May 98 276 2.2
Pseudophoenix sargentii Ceroxyloideae 06 Aug. 97-08 May 98 276 1.6
Sabal mexicana Coryphoideae 12 Jul. 97-06 Dec. 97 147 1.2
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Table 2. Fruit maturation time and mature fruit size (after Corner 1961 ).

Taxon' Subfamily Total number of days® Diameter® (cm)
Actinorhytis sp. Arecoideae 330 5.0
Areca catechu Arecoideae 240 3.2
Borassus sp. Coryphoideae 120 15-20
Coccothrinax sp. Coryphoideae 180 1.3-1.9
Cocos nucifera Arecoideae 270-300 20-25
Corypha sp. Coryphoideae 270-390 3.8
Lodoicea maldivica Coryphoideae 2,190 30.5-36
Nypa sp. Nypoideae 90 10-13
Phoenix sp. Coryphoideae 180 1.9
Ptychosperma sp. Arecoideae 90 1.3
Sabal sp. Coryphoideae 150 - 0.8-1.3
Washingtonia sp. Coryphoideae 150 0.8

1Scientific names derived from common names after Corner (1961).
2Transposed from Corner (1961) yearly and monthly data.
3Transposed from Corner (1961) measurement in inches data.
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3. The relationship between the diameter of mature fruit and the time required for fruit maturation in palm species discussed in
this paper.
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Table 3. Fruit maturation time and mature frutt size (Murray 1971).

Taxon Subfamily Total number of days Diameter (cm)
Chamaedorea alternans Ceroxyloideae 255 1.1
Chamaedorea pochutlensis Ceroxyloideae 210 1.2
Chamaedorea sp. Ceroxyloideae 180 0.9
Hyophorbe lagenicaulis Ceroxyloideae 240 1.6
Thrinax floridana Coryphoideae 56 0.7

Tropical Botanical Garden (NTBG), Lawai Val-
ley, which has an average annual rainfall of 65
inches and an annual average temperature of
73.3°F (National Weather Service). Soils consist
of highly weathered volcanic basalt, clay soils
with iron oxides, aluminum, and magnesium.
The soil pH ranges from 5.6 to 6.5.

Samples were taken from flagged inflores-
cences on individual palms at weekly intervals.
Criteria for fruit maturity were based on the ap-
pearance of fruit changing color, dropping off,
becoming pulpy, or dehiscing. Samples were
fixed in FAA as they were collected, and corre-
spond to an herbarium voucher deposited in the
NTBG herbarium (PTBG). Measurements of the
fruit diameters were taken at maturity at the
widest point using calipers. The results are given

in Table 1.

Results

The literature reflects a concentration of phe-
nological studies of the commercially important
palm species coconut (Cocos nucifera), oil palm
(Elaeis guineensis), and the date palm (Phoenix
dactylifera), but only limited and diffuse exami-
nation of the remaining taxa.

DeMason et al. (1989) reported that Phoenix
dactylifera reaches fruit maturation after 200
days, while Corner (1966) documented 180 days.
Ikemefuna et al. (1984) and Corner (1966) found
that Elaeis guineensis takes 180 days from polli-
nation to produce mature fruit. Corner (1966) re-
ported Cocos nucifera required 300 days from
flower to fruit maturation. Although many of the
remaining species of palms are also important
commercially in the landscape industry and have
great value as minor economic plants, less infor-
mation is available on their flowering and fruiting
periods. Scariot (1995), for example, conducted a
detailed study on the phenology of Acrocomia ac-
uleata. He focused on the relationship of the
flowering time to fruit set over the reproductive
season. His results indicated that Acrocomia ac-

uleata took 90 days for its fruit to ripen after pol-
lination. Corner (1966) reported on a variety of
palm species, and included the time it took them
to produce mature fruit, as well as the width of the
fruit (Table 2). His sources were not cited. Mur-
ray (1971) collected data on five species. Their
fruiting phenology is shown in Table 3.

Discussion

Although a great deal of phenology research
has been conducted on the three most important
commercial species within the Arecaceae, the
remainder of the family (composed of over 2,650
species) has had only a diffuse and limited
amount of study. With the limited data available,
it is still possible to draw some conclusions. Of
the species included in this study and those
cited, we can see that a correlation does not exist
between maturation time or the length of ripen-
ing time and fruit size (Fig. 3).

Although carrying out studies of this nature is
difficult in wild populations, botanical gardens
and palm nurseries are ideal laboratories for de-
tailed and controlled experiments on palm
flower and fruit phenology. More studies are re-
quired to understand what similarities and dif-
ferences exist between species grown in cultiva-
tion and palms in the wild, while factoring in
other variables such as climate, soil, water, and
temperature.

Palms have a great deal to offer humankind as
food, medicine, oils, and other products, yet
much remains to be understood about their nat-
ural history. Although the taxa reviewed here
represent only a fraction of the entire palm fami-
ly, it is hoped that this information will con-
tribute to the work of those who study, grow, and
seek a better understanding of these extraordi-
nary plants.
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SEED SERVICE. Rare Palm Seed for the hobbyist or commercial grower. No order too small. Please ask for
my FREE catalog of Palm Seed. SEED SERVICE, INGE HOFFMANN, 695 Joaquin Ave., San Leandro, CA
94577 USA. Tel/FAX (510)-352-4291

RARE PALM SEEDS. Martin Gibbons & Tobias Spanner, the team that first brought you the seeds of Medemia
argun, Trachycarpus nanus and Nannorrhops ritchiana, now invite you to send for their latest list. Includes the re-
cently rediscovered Arenga micrantha from 7000 feet up in Bhutan, very beautiful, very cold hardy. This time we
think we can offer the mega-hardy green form of Nannorrhops with confidence! Chamaerops ‘cerifera’, from the
Moroccan Atlas Mountains, blue as Brahea armata. Plectocomia himalayana from 6500 feet up in the Himalayas,
climbs to 80 feet, and frosted every year in habitat. And the cheapest Bismarckia seeds in town! These and many
other rare introductions, temperate and tropical, are on our new list. Bulk only. Web: rarepalmseeds.com. Email:
seeds@palmcentre.co.uk. Fax ++49 89 1577902. Phones/addresses see roster.

PERMANENT BOTANICAL GARDEN SIGNS FOR THE PRIVATE COLLECTOR. Call or write
for brochure. Phone (760) 723-1354; Fax (760) 723-3220. Plant Signs (Gary Wood), 960 El
Caminito, Fallbrook, CA 92028 email: palmnut@tfb.com Web Page: http:/ /www.plantsigns.com






