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Abstract : Shrimp farming has grown into a multi-crore industry in India. It has
vast potential for further expansion. However, this growing industry needs to develop
appropriate indigenous technologies in specific areas to make it a sustainable and
profitable venture. This paper looks into some important areas pertaining to Indian
condition and highlights the need for developing and refining indigenous technologies.

Introduction

India is producing about 80,000
tonnes of shrimps annually employing
different farming practices and has tre-
mendous potential for future expansion.
This bio-industry has attracted large
capital investments and has grown into
a multi-crore enterprise. However, the
industry faced a major crisis in 1994 in
the form of disease outbreak along the
east coast. The disease outbreak
occurred mainly due to nonscientific
proliferation of shrimp farms and im-
proper management strategies used. It
is therefore imperative that eco-friendly
measures are implemented and appro-
priate indigenous technologies devel-
oped in specific areas. This paper ad-
dresses some important problems faced
by the Indian shrimp farming industry
and also suggests viable solutions.
Site selection

Shrimp farming along the banks of
estuaries and brackishwater creeks has
resulted in wanton destruction of man-
. grove areas, particularly in southeast
Asia (de la Cruz, 1984; Librero, 1984)
which harbour a large variety of com-
mercially important species and form
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the natural nursery for several fin and
shell fishes, including the penaeid
shrimps (Macnae, 1974; Achuthankutty
and Nair, 1983; Achuthankutty, 1990).
In India, convertion of agricultural land
and other productive areas into shrimp
farms has been taking place. Besides,
large areas along the banks of narrow
brackishwater creeks are being devel-
oped and many farms which are located
away from the mouth of the creeks do
not get adequate water exchange,
leading to water stagnation and waste
accumulation thereby lowering water
quality and introduction of pathogens
and diseases. It is in this context that
Achuthankutty and Parulekar (1995)
recommended the preparation of mas-
ter plans for all maritime states of In-
dia, delineating suitable shrimp farm-
ing sites, keeping in view the environ-
mental aspects and develop common
infrastructure facilities before leasing
to entrepreneurs. This would greatly
help in effective management of the
farms.

It is high time that excessive stress
exerted on brackishwater areas by
shrimp farming activities should be re-
duced to minimise environmental and
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socio-economic problems. Shrimp farm-
ing should be encouraged along sea
fronts (as per CRZ) which has several
advantages over brackishwater farming.

Species Selection

Indian shrimp farmers prefer tiger
prawn (P. monodon) due to its larger
size, faster growth and lucrative price.
This may lead to indiscriminate exploi-
tation of wild spawning stock and over
a long period of time may also adversely
affect the capture fishery resources.
Moreover, the demand for spawners is
increasing far beyond supply due to
establishment of new hatcheries.

It is in this background that con-
cept of rotation of species and use of
native species gains strength. It should
be made mandatory that hatcheries and
farms should rotate species with local
species which will help in reducing the
stress exerted on the spawning stock of
a single species. Adoption of such strat-
egies can make shrimp farming a sus-
tainable venture.

Shrimp hatcheries

» More than 150 medium and large
scale shrimp hatcheries have gone into
production and a few more are in the
pipeline. All these hatcheries depend
on wild spawners. Due to inadequate
supply of tiger prawn spawners, most
of the hatcheries are unable to achieve
the installed production targets, lead-
ing to shortage of seed (Achuthankutty
et al. 1994) and causing concern and
financial loss to shrimp farmers
(Achuthankutty and Parulekar, 1995).
To achieve a moderate yeild of 3 t/
ha/crop with an average survival rate
of 80% and a haryestable size of 30 g/
shrimp in the semi-intensive system, the
requirement of seed will be ~ 125,000. If
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farming is extended to 100,000 ha, the
annual seed requirement for 2 crops
will be ~25 billion. With uncertainities
over supply of spawners and seed,
sustainable shrimp farming can never
become a reality.

The most viable solution to tackle
this problem is to produce seed from
locally available fast growing species.
The other alternative is to produce
spawners under captivity. This is not an
immediate possibility and requires
support of excellent R&D.

Indigenous Feed Formulation

Nutrition and dietary regulation are
integral part of sustainable shrimp cul-
ture. Scientifically managed shrimp
culture activities where production tar-
gets are much higher require well bal-
anced, growth efficient, environment
friendly and cost effective formulated
diets (Raj, 1994). Studies on shrimp
nutrition was initiated in the early
1970s(New, 1976, 1980 for review). A
number of shrimp feeds are now avail-
able in the market (see Jung and Co,
1988; Aliyama and Dominy, 1989; Raj,
1994 for details of feed formulation) and
>50% of recurring expenditure goes in
feed procurement.

Shrimp culture essentially requires
two types of feeds. The larvae (hatchery)
depend exclusively on a feeding regime
composed of live organism such as phy-
toplankton and Artemia nauplii and
grow-out stages (ponds) need artificially
formulated diets. '
Larval feeds

Use of live algae and Artemia naup-
lii as shrimp larval feed was introduced
by Hudinaga (Liao et al., 1993). The
success of this has lead to development
and refinement of algal and Artemia
nauplii culture techniques (Smith et al.



1993; Liaoet al., 1993; Dhont et al. 1993).
A number of unicellular algae are being
used as shrimp larval feed due to various
properties exhibited by them. For
instance, Isochrysis although small in
size and low in highly unsaturated fatty
acids (HUFA) content is still a preferred
protozoel diet because of its fast prolifera-
tion potential and ability to tolerate high
temperature (Helm and Laing, 1987) and is
usually fed in combination with other algae
(Kubanet al., 1985). The diatom Chaetoceros
finds favour due to its high HUFA, large size
and fast growth (Tabias-Quinito and Villegas,
1982). Thalassiosira is nutritionally rich al-
beit slow growth (Emmerson, 1980).

However, live algal culture is also asso-
ciated with several drawbacks such as the
need for elaborate and labour intensive
culture system, possibility of sudden col-
lapse, introduction of pathogens and dis-
eases, etc. To circumvent these problems,
different types of artifical shrimp larval feeds
have been formulated and tried with prom-
HE results. They include,
microencapsulated diets (Joneset al., 1987;
Kurmaly et al., 1989), spray-dried algae
(Biedenbacket al., 1990), concentrated algal
pastes (Laing and Verduga, 1991; Nell and
O’Connor, 1991), etc. Smith et al. (1993)
opined that among formulated diets,
concentrated algal pastes and dried
algae hold promise for the future.

A serious concern expressed in us-
ing some of these diets is the presence
of antibiotics, corticosteroids, anabolic
steroids and steroid hormones which
may lead to production of weak and
poor quality larvae (Liao et al., 1993).
Although total replacement of live feeds
with microencapsulated diets may not
be an immediate possibility, they may
provide partial replacement (Kurmaly et
al., 1989). It is important that R&D efforts
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in India should be directed to
indigenously produce cheap and nutri-
tionally rich larval feeds.

Grow-out feeds

Jung and Co (1988), Akiyama and
Dominy (1989) and Raj (1994) have re-
viewed various aspects of shrimp feed
formulation. The Indian shrimp culture
industry depends almost exclusively on
imported feeds at high costs. Non avail-
ability of good quality fishmeal in India
is the major constraint in preparation of
quality feeds. Due to improper process-
ing, the amino acid configuration gets
denatured and lipids become rancid (Raj,
1994). Its adequate supply can be ensured
if the untapped potential resources of
the mesopelagic myctophid fishes, which
has an estimated annual production of
100 million tonnes in the Arabian Sea
(Gjosaeter, 1984) are caught and scientifi-
cally processed. They are considered eco-
nomically unimportant due to small size, but
contain high quality protien (>65%) and es-
sential amino acids (Nairet al. 1983) which
are ideal for shrimp feed ( Raj, 1994).

The Indian coastal waters have large,
mostly unused resources of the epipelagic
sergestid shrimp Acetes which can form a
potential feed component, supplementing or
even substituting shrimp meal. Squid meal
contains certain polyunsaturated fatty acids
(PUFA) which stimulates growth and matura-
tion in penaeid shrimps (Kanazawaet al.,
1977; Bottinoet al., 1980; Chamberlain and
Lawrence, 1981; Achuthankutty et al., 1993)
and is a good source of cholesterol which is
required for synthesizing many sterols and
other essential components such as moulting
hormones, bile acids and vitamin D (Aklyama
and Dominy, 1989).

Several marine organisms are good
natural source of essential amino acids
and fatty acids. Artemia has been rec-
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ommended as a feed component (Nair et

al., 1995) because it contains good quality
protein and amino acids (Legeret al., 1986)
and the biomass is available in large quanti-
ties in salt pans and salt lakes of India (Royan,
1980).

Crustaceans, including shrimps lack
the capability of de novo synthesis of
omega-3 linoleic, linolenic,
eicosapentaenoic and docasahexaenoic
acids and omega-6 arachidonic acid
(Harrison, 1990). The latter three are very
important for spawning females
(Primavera, 1985) and their deficiency can
cause serious health and survival problems
to adults and larvae. Many marine microor-
ganisms are potential sources of PUFAs
(Findlay et al., 1986). They have the advan-
tage of rapid proliferation and mass produc-
tion and can be harvested easily. Our re-
search should be directed in identifying com-
mercially unimportant marine organisms
which can subsitute/supplement some of the
expensive and commercially important or-
ganisms in shrimp feeds.

‘Disease control and Management

Disease control and health manage-
ment should receive utmost priority in
India because the disease outbreak oc-
curred in 1994 caught us unawares and
caused heavy financial loss.
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