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Asia is home to an extremely rich repository of biodiversity, including
many endemic species adapted to harsh, fragile and extreme environ-
ments and naturally considered to encompass centres of origin for many
domesticated plant species. This rich agro-ecological diversity in Asia
enabled greater species diversity which is manifested in Momordica as
well, with about ten species in Asia of which seven are in India.
Diversification and value addition is one of the major thrust of Indian
Horticulture in the twenty-first century and among tropical vegetables,
Momordica can be a prime candidate for working along these lines.

Presently available books on cucurbits are heavily biased towards
more popular gourds like cucumber, melon, pumpkin, squash and
watermelon and underutilised cucurbits like Momordica do not find a
place in major treatments on botany, cultivation and utilisation of
cucurbits. From the published literature, it is discernible that the
number of researchers working in Momordica is rather few and work on
crop improvement and management, with the probable exception of
bitter gourd, is still in its infancy.

Evidently, a strong need was felt for a comprehensive monograph on
Asian Momordica, and this book hopefully fills the void. The book
covers a whole gamut of aspects like biosystematics, ethno-botany and
origin, crop improvement, crop management and utilisation aspects,
and will be immensely valuable to researchers, the student community
and professional horticulturists alike.

I congratulate the authors, Drs. L. K. Bharathi and K. Joseph John,
for bringing out this book collating the present status of Asian
Momordicas with respect to research and utilisation, hopefully catalysing
the efforts on further promotion and utilisation of these versatile crops,
undoubtedly the bounties from nature graciously bestowed on us.

New Delhi, November 2012 N. K. Krishnakumar
Deputy Director General
(Horticulture)
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Momordica is a genus of under-utilized and wild-gathered vegetables of
importance as food, medicine and ecosystem functions. With the
probable exception of bitter gourd, other Momordica species are little
known outside Asian and African consumers. Rich in minerals and
vitamins, bitter gourd (M. charantia), teasel gourd (M. subangulata
subsp., renigera) and spine gourds (M. dioica and M. sahyadrica)
are reported nutritionally the best among cucurbits. Sweet gourd
(M. cochinchinensis) is known as ‘the fruit from heaven’ in South—East
Asia, due to its acclaimed properties in enhancing longevity, vigour and
vitality. Of course, it is the richest source of B-carotene, the precursor of
vitamin A. There is an incredible wealth of traditional knowledge,
especially medicinal uses, though not scientifically validated in most
cases, among the forest dwelling tribal and native populations. All are
extensively used in indigenous systems of medicine including Siddha,
Unani, Ayurveda and even Homeopathy.

The biodiversity rich Asia is home to most tropical vegetables and
vegetables are the primary source of vitamins and minerals, utilisation
of native biodiversity for combating this ‘silent hunger’ afflicting a siz-
able population in these countries is still a major challenge for agri-
cultural researchers and administrators alike. Sagacious bio-prospection
and judicious utilisation of the natural resources can indeed offer simple
and cost-effective solutions to many of our long-standing problems.
An exemplary case study is the nutritional supplementation trials in
Vietnam by Dr. Voung using the traditionally cultivated gac fruit
(M. cochinchinensis), which was demonstrated to be an ideal tool for
managing chronic cases of vitamin A deficiency in children. This is an
example of a highly successful long-term and sustainable strategy by
using the indigenously available food resources.

Although bitter gourd is vulnerable to pest problems demanding
chemical control and consequent pesticide residues, other Momordicas
are largely grown in an organic way and hence deserve promotion in the
context of the present market demand for green organic foods.
Evidently, given the limited information available on their nutritional
and nutraceutical value, these crops are not given the due importance
they richly deserve. Most of these semi-domesticated crops are endowed
with resistance/tolerance to some of the common diseases and pests of



cucurbits. Species like Momordica balsamina is least demanding and
adapted to suboptimal conditions like dry arid climate and M. sahyad-
rica can be cultivated as a high-value component of cardamom-coffee
plantations in the Western Ghats. M. dioica and M. subangulata subsp.
renigera are equally prospecting candidates for domestication. At least
one of these species can be profitably grown as an ideal homestead
vegetable in every home, across extreme environments and diverse
ecosystems of the region present interesting opportunities for diversified
and nutrition-rich diet.

However, there is a long way to go as most of the species except bitter
gourd are in the domestication interphase. Incidentally, Van Rheed’s
Hortus Malabaricus, the first ever printed account of the flora of
Malabar or Indian plants for that matter, describe four entities of
Momordica, which formed the basis for Linnaecus and subsequent bot-
anists to describe the genus and some of the species. However, the irony
is that all the four entities (paval, pandipaval, erumapaval and bempaval)
described and illustrated by him still remain in the wild-undomesticated
stage even after 450 years.

Problems like non-availability of adequate high quality planting
materials and a comprehensive package of agro-management techniques
need greater research attention. If the research gaps are addressed, they
can be promoted as major vegetables, thus serving the nutritional and
nutraceutical needs of Asian population.

We have endeavoured to give an insight into the present state of
knowledge on bitter gourd and other Momordicas of South and
South—East Asia. Available information on biosystematics, origin and
domestication, genetics and crop improvement efforts, ethnobotany
and nutritional profile and crop management have been collated the-
matically under eight chapters. Admittedly, professional and personal
experience of the authors spanning over more than a decade forms the
bulwark of this book. The authors owe full responsibility for the
viewpoints and statements made in the book and in no case the same to
be construed as that of the Indian Council of Agricultural Research
(ICAR).

We earnestly hope that this will serve as a reference book for all
Momordica lovers in the world over, especially students in tropical
horticulture, crop botany and vegetable breeding. It is our ardent desire
that this book will trigger an insatiable quest in the minds of user
community to explore deeper into various research gaps in this group of
plants.

October 2012 L. K. Bharathi
K. Joseph John
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Abstract

The genus Momordica, native to the paleotropics, comprises about 59
species, of which 10 occur in Asia and 7 in India. Bitter gourd is
cultivated extensively in the warmer regions of the world, while teasel
gourd is cultivated to a small extent in Bangladesh and eastern and north
eastern parts of India. The Asiatic Momordica are unique in the sense that
most of them are edible with multiple medicinal properties as expounded
by the rich ethno botanical literature, though not validated through
clinical trials in most cases. Taxonomy and identification of Asiatic
Momordica are often confusing and the problem is compounded by the
prevalence of identical vernacular names and wrong or interchangeable
usage of common names for these entities. All available information are
reviewed, collated and synthesised in this book, which hopefully give an
overall picture of the current understanding on the taxonomic status,
distribution, genetics, cytology, reproductive biology, crossability rela-
tionships, genetic resources, crop improvement, husbandry and ethno-
botany of this important group of under-utilised vegetables.

Keywords
Momordica - Bitter gourd - Teasel gourd - Sweet gourd - Spine gourd -
Under-utilised vegetables

The genus Momordica (Cucurbitaceae) is a
native of the Paleotropics (Robinson and Decker-
Walters 1997) and the name Momordica derives
from the Latin word ‘mordeo’ (means to bite)
probably in allusion either to the bitten appear-
ance of the grooved margins of the seeds (Durry
1864) or for the biting taste of the ripe fruits of
M. balsamina, the type species (Genaust 1996).

L. K. Bharathi and K. J. John, Momordica Genus in Asia:

The genus Momordica comprises 59 species
(Schaefer and Renner 2010) distributed in the
warm tropics, chiefly in Africa and with about 10
species in Southeast Asia (de Wilde and Duyfjes
2002). In the flora of Tropical Africa, 14 species
viz. M. cardiospermoides Klotzsch, M. cissoides
Benth. (syn. M. guttata, M. maculata), M. ptero-
carpa A. Rich, M. angiosantha Hook. f.,
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M. trifoliata L., M. balsamina L., M. charantia
L., M. welwitschii Hook. f, M. cucullata Hook. f.,
M. morkorra A. Rich, M. mannii Hook. f., M.
corymbifera Hook. f., M. multiflora Hook. f. and
M. cymbalaria Fenzl ex Naud (syn. Luffa cym-
balaria) are described (Oliver 1979). Of these,
only M. charantia, M. balsamina and M. cym-
balaria occur in Asia. Including a newly
described entity, presently 12 species of Mo-
mordica occur in Asia out of which nine are
dioecious and 3 are monoecious. The dioecious
taxa are M. dioica Roxb., M. sahyadrica Joseph
and Antony, M. cochinchinensis (Lour.) Spreng.
and M. subangulata Blume (subsp. subangulata
(G. Don) W. J. de Wilde, subsp. renigera (G.
Don) W. J. de Wilde), M. rumphii W. J. de
Wilde, M. clarkeana King, M. denticulata Miq.
and M. denudata (Thwaites) C. B. Clarke. The
monoecious taxa are M. charantia L. (var. mu-
ricata (Willd.) Chakrav. and var. charantia L.),
M. cymbalaria Fenzl ex Naud and M. balsamina
L. Among these species, six each occur in
Malaysia (de Wilde and Duyfjes 2002) and India,
where M. charantia, M. subangulata Blume and
M. cochinchinensis (Lour.) Spreng. are common;
Sri Lanka has three species, of which M. cha-
rantia and M. dioica Roxb. are also represented
in India.

The genus includes a major commercial
vegetable crop bitter melon/bitter gourd/balsam
pear (Momordica charantia L.) which is grown
in India, Sri Lanka, Philippines, Thailand,
Malaysia, China, Japan, Australia, tropical
Africa, South America and the Caribbean, a
semi domesticated vegetable crop teasel gourd
[Momordica subangulata Blume subsp. renigera
(G. Don) de Wilde] which is grown commer-
cially in India (West Bengal, Odisha, Assam,
Tripura, Mizoram, Andaman and Nicobar
islands) and neighbouring Bangladesh. Bitter
gourd is consumed regularly as part of several
Asian cuisines and has been used for centuries in
ancient traditional Indian, Chinese and African
pharmacopoeia. It is a common cucurbit in the
wild flora of Africa, occurring almost throughout
tropical Africa and occasionally collected from
the wild as a vegetable or medicinal plant.

1 Introduction

Apart from bitter gourd and teasel gourd the
genus Momordica comprises a number of small
and often poorly known species that bear edible
fruits esteemed for their medicinal, nutritional
properties and taste. Local people in India are
reported to gather and consume teasel gourd,
sweet gourd, spine gourd, mountain spine gourd
(M. sahyadrica) and balsam apple. Their culti-
vation is restricted to specialised geographical
pockets in different agro-geographical regions,
mainly by tribal and poor farming communities
(Behera et al. 2011). Momordica species are also
common elements in home gardens (Joseph
2005) of India. Wild food plants can make the
diet more balanced and hence can play an
important role in combating the silent hunger
(deficiency of vitamins and minerals in the diet).
These Momordica species could also help in
poverty alleviation by providing income gener-
ating opportunities to tribals/farmers by linking
the development of these crops to market
opportunities. Although these species, like other
minor plant species, do not contribute much as
basic foods, yet they do contribute significantly
to diversify the human diet. They provide
important chemical compounds for the nutra-
ceutical industry and most importantly have the
potential to act as sources of additional income
for farmers. While all are nutritious fruit vege-
tables, they are still wild gathered or underuti-
lised except bitter gourd, though teasel gourd
(M. subangulata subsp. renigera) is cultivated to
a limited extent in east and northeast India and
Andaman Islands. SE Asian Momordica are in
general highly adapted to high rainfall, humid
tropics with low sunshine hours. Similarly,
African taxa are better adapted to arid-dry cli-
mate. In the event of unforeseen climatic
extremes, these species will offer scope for
utilisation as direct crops for domestication or as
genetic resources for trait incorporation.

Dioecious species of Momordica L. are
noteworthy for the diverse vernacular names
ascribed to it in various Indian languages and
dialects. However, more interesting is the
ambiguity in taxonomic identity, i.e. the same
species being identified under different botanical



