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In the South, South-East and East Asian region a rich diversity of tropical fruits plays an
important role in people’s livelihoods and provides for a broad range of livelihood support
including household income, food, employment, traditional medicine, timber, and livestock
fodder and also plays a role in the stability of eco-systems. Many of these species, although
locally abundant and of major cultural importance are less well-known in other parts of the
region and there is a lack of scientific knowledge about them and these species are therefore
often referred to as ‘underutilized’. Some strategies aiming at conserving these plant species
are focussed on the promotion of their use and on farm conservation, including the
strengthening of market systems. This will provide farmers with an economic incentive to
maintain these species on farm. In this article we describe the potential utilization of a few of
these fruits by highlighting three cases from India, Indonesia and Thailand that were studied
in the context of a project by Bioversity International (formerly know as the International Plant
Genetic Resources Institute) on the conservation management and use of tropical fruit trees.
This shows how the utilization of these tropical fruits can make a major contribution to farmer
income and provide them with an incentive to maintain a broad range of tropical fruit trees on
their farm.

Garcinia cowa (cowa) from Thailand

Garcinia cowa, commonly known as cowa-mangosteen or cowa and in Thailand as ‘cha
muang’, belongs to one of the five genera in the Clusiaceae (Guttiferae) family that are
represented in Southeast Asia. In Thailand 22 Garcinia species have been reported of which
mangosteen (Garcinia mangostana) is probably the most well-known. Cowa is a small to
medium-sized tree that in Thailand is found in lowland, undulating areas and peat swamp
forests. Both the fruit (berry) and the young shoots are edible, the latter of which is said to
contain a high level of vitamin A and vitamin C.

A case study was carried out with a group of women
based in Chanthaburi province in Thailand that is
processing several products derived from a range of
tropical fruits including cowa. The group, established in
1983, consists of 40 members who provide wage labour
for processing. The women decided to start processing
tropical fruits after a major storm damaged the
community’s durian and mangosteen trees and caused
the still immature fruits to drop. Quality of these fruits
was considered to be too low to be marketed as fresh
products and therefore it was decided by some of the
female members of the community to process the fruits
in their homes. With assistance of the district's
agricultural extension office they established a
cooperative. This encouraged the group to process
more frequently from their homes and start including
other species.

A Cowa tree
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Presently the cooperative is producing and packing
a local Thai dish with cowa leaves called
Moochamung, shampoo from citrus cultivar
Bergamoc and durian, tamarind and mangosteen
paste. Cowa leaves for the Moochamung dish are
procured from the members of the cooperative, who
harvest the fresh, young shoots from their
homegardens and in some cases from the wild.
When trees become too high to easily harvest the
leaves, trees are either cut halfway or new seedlings
are planted. The final product is canned and sold to
local shops and the Bangkok market. This product
Moochamung, based on cowa leaves, has become
an important source of additional income for these
women, both through the sales of these products
with an estimated annual profit of up to US$5000,
and through income from wage labour (paid at US$3
per day).

Cowa product sold in a supermarket

Garcinia indica (kokum) from south India

One of the underutilized fruit species that is of importance in India is Garcinia indicia or

Products of kokum

kokum, an evergreen tree that is native of the
Western Ghats in India and Malaysia. In India it
mainly grows in the western parts of
Maharashtra, Karnataka, Kerala and Goa. It is
found in evergreen and semi-evergreen forests
and as a homegarden tree. Because these trees
are part of the natural forest vegetation and thus
available in the wild, they are utlized by
collectors of forest resources (such as non-timber
forest products) and form an important source of
livelihood support for the families dwelling close
to these natural habitats.

The kokum fruit is bright red, has a sweetish acid taste and its different parts are used for a
range of purposes. The pulp and the seed of the fruit are separated and the rind is dried
(which is called ‘sole’) and used as a souring agent in
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traditional dishes and for the preparation of syrup and juice. Oil is extracted from the seed
through an elaborate process and used for cooking purposes and as an ingredient in
cosmetic products. The rind is considered to have medicinal purposes, for the treatment of
piles, dysentery, tumours, and heart complaints. The main active component in kokum is
hydroxycitric acid (HCA) which is regarded as a fat reducer; however clinical research has
failed to show any significant losses in weight with the tested subjects. Most of these
products are used domestically by the collectors and homestead farmers. Their commercial
preparation is undertaken by small- to medium-scale processors. The extraction of oil from
the seed is a labour intensive task and is therefore mostly done by processors that have the
appropriate equipment.

A case study that was carried out at several kokum growing locations found that in Karnataka
state collectors have limited access to markets for kokum and the price has severely
decreased because of this. Commercial processing units are only present on a very limited
scale and collectors are unable to market their product collectively. Whereas kokum used to
provide an important source of income support for these collectors, presently they have
abandoned collection and are forced to look for alternative resources. In Maharashtra state
however, kokum growers are more effectively linked to the market through a horticultural
society and therefore have a secure (although still limited) outlet for their products and an
additional source of income.

Citrus maxima (pomelo) from Indonesia

Citrus maxima (or C. grandis) with the common name pomelo originates from the Rutaceae
family and is believed to be closely related to the grapefruit. Although the fruit is widely
known in the Southeast Asian region, where it is native, it is much less known in other parts
of the world. The place of origin is most likely Indonesia, Malaysia and Thailand. It is a bushy
tree with fruits that are the largest among the citrus species and a rough light green to yellow
skin. Underneath the skin the fruit has a thick white spongy layer that encloses the actual
edible part of the fruit. The flesh of the fruit is white, light yellow, pink or rose-red, juicy with a
sweet sour or spicy sweet.

This case study was carried out in the district of
Magetan in East-Java in Indonesia. In this district the
main source of income is generated by agriculture and
the main crop is pomelo, followed by mango. The district
has four sub-districts: Sukomoro, Bendo, Takeran,
Kawedanan, of which in the first three, pomelo is grown.
It was introduced there from another district Madiun,
where a large area of pomelo trees were planted and
land resources became scarce. Three main varieties are
grown in all sub-districts however the distribution differs
between the geographical locations.

Pomelo fruit ready for harvesting

This diversity is maintained because of differentiation in taste and
appearance and the differences in market share of the varieties. The
variety Nambangan can be stored for a long time and has a sweet
taste and is harvested seven to eight months after flowering
(June/July); Sri Nyonya has a short shelf-life due to its thinner skin,
has a more sour taste and is harvested six months after flowering
(May); and Magetan has a very sweet fruit that is also picked six

months after flowering (May).
Edible portion of pomelo
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Although in Indonesia fresh pomelo is sold on
a large scale, we consider a women group
that processes the white spongy skin of the
pomelo into sweets. The group, consisting of
25 female members, was founded in the year
2000 when a disease was attacking pomelo
(fruitfly and fruitbores). Fruits fell down and
were unsuitable for fresh sales. A
governmental agency developed a method to
produce candy from the white skin of the
reject fruits. Raw material is procured from
both members and non-members. Annual
profits made are estimated at US$150 and
income for a total of about 420 labour days at
US$1.66 per day.

Processing pomelo skin into candy
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