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Pollination by bees and passerine birds
and seed dispersal by monkeys in the
white teak Gmelina arborea Roxb., a
commercially important timber tree
species in the Eastern Ghats
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Gmelina arborea is a dry season bloomer. It produces
large, brownish-yellow, bisexual and zygomorphic nec-
tariferous flowers. The breeding system involves both
self- and cross-pollination, but most of the self-pollinated
flowers abort after two weeks of growth. The floral
characteristics suggest bee-floral syndrome, but bees,
especially Xylocopa bees and passerine birds, pollinated
the flowers. The natural fruit set rate is low and it is
attributed to selective elimination of self-pollinated
fruits, removal of numerous flowers by lorikeets in quest
of nectar, large amounts of pollen collection by Ame-
gilla and Apis bees, and availability of low maternal
resources during dry season for the growing fruits.
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The yellow, fleshy fruits are single-seeded. Monkeys
ingest and excrete the seeds unaffected; in this man-
ner they contribute to seed dispersal.

Keywords: Bees, Gmelina arborea, monkeys, passer-
ine birds, pollination, seed dispersal.

GMELINA ARBOREA is native to India and other Asian
countries. It was introduced into many tropical countries
such as Brazil, Costa Rica and Ivory Coast. This species
is commercially important for its timber and is often
called ‘white teak’. In Brazil, it is cultivated for its timber,
which is used for furniture and as raw material for pulp
and paper industries'. In India, G. arborea is widely used
as one of the most important timbers and is commonly
available in timber stores. Despite its importance as a
timber source, G. arborea has not been studied for its floral
biology, breeding systems, pollinators and seed dispersers
in its native geographic regions. In this context, these as-
pects have been studied for G. arborea in its natural areas
and discussed in the light of relevant information.

The study was conducted during February—May 2003
and 2004 for G. arborea occurring in the Eastern Ghats
forests, Visakhapatnam district (Lotugedda, Chintapalli
and Paderu), Andhra Pradesh, India. Fifty tagged mature
buds on ten different trees were followed for anthesis, anther
dehiscence, and stigma receptivity and flower life. Stigma re-
ceptivity was tested with hydrogen peroxide according to
Dafni’. Ten mature buds were bagged and used after anthesis
to measure the volume of nectar per flower. The nectar
sugar concentration was also noted using a Hand Sugar
Refractometer (Erma, Japan). Hand-pollination tests were
conducted for autogamy (bagged, and hand-manipulated
and bagged), geitonogamy and xenogamy. For each mode,
fifty flowers, ten each from five different trees were used.
For geitonogamy and xenogamy, anthers were removed at
mature bud stage and bagged immediately. The bags were
removed from these flowers at 1100 h on the following
day and the stigmas were pollinated with pollen from dif-
ferent flowers from the same tree for geitonogamy and
with the pollen from different trees located at a different
place for xenogamy. These flowers were again closed
with bags and followed for fruit set. For natural fruit set,
two hundred flowers on 16 inflorescences were tagged
and followed until fruit maturation. As the initial (and
young) and final fruit set rates were different, the fruit set
rate was separately calculated for the initial stage and ripened
stage of fruits. Ripe fruits were used to calculate seed set
rate. Flower visitors included bees and birds and their forag-
ing activities in relation to pollination were observed dur-
ing daytime. Frugivores included monkeys only, and they
were observed for their role in seed dispersal. The obser-
vations were confirmed by examining the excreta of monkeys
for G. arborea seeds.

G. arborea is a deciduous tree species. It is leafless
during flowering period (Figure 1a) and flowers during
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