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The Fisheries sector is a dominant sector in India, providing employment to
millions of people and contributes to the food security of the country. It is
one of the leading food sectors in the world. The milkfish Chanos chanos,
is an economically important cultured marine species, chief food source in
Southeast Asia mainly in Taiwan, Indonesia and the Philippines. They are
considered as sustainable and affordable species, which is suitable for
polyculture with other species such as shrimp, catfish and tilapia and can
tolerate a wide range of salinity. This review will provide an overview of
the available potential resources for the culture, the biology of milkfish and
culture of milkfish in a different system.

Introduction

Aquaculture is on the promising food sector
in the world compare to all other animal
protein food production (Meat and Milk). In
2018, aquaculture shares half to the overall
total Global fish production. Fisheries and
aquaculture play a major role in the human
consumption, and  per capita, fish
consumption increased from the 13.4 kg(live
weight equivalent) in 1986-1995 to 20.5 kg in
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the year 2018 (F.A.O., 2020). It noted that
World demand for fish, both as a source of
food for human consumption and reduction to
fishmeal is growing steadily. Extrapolation of
trends advises that by the end of the first
quarter of the century, farmed fish production
will outstrip capture fishery production and
will be the most important means of providing
fish for food. AIll over the world fishing
industry is facing a significant crisis with fish
stocks declining. The list of depleting fish
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stocks is getting longer and longer every year.
According to F.A.O., about 70%of the world's
major species and eleven of the 15 major

fishing areas are in the process of
disappearing. This decline in the world fish
supply is the result of overfishing,
indiscriminate  fishing  methods  and

degradation of coastal and producer of fish
through aquaculture in the world.

Milkfish (Chanos chanos) is one of the
candidate essential euryhaline (Martinez et
al., 2006; Yang et al., 2016) and brackish
water finfish species being cultured in
southeast India. During 2018 milkfish
farming accounted 11 327.2thousand tones
production which is 2.4% of total finfish
produced globally from aquaculture (F.A.O.,
2020). Naturally, milkfish fry occurs along
the southeast coast of India is a relatively
large number during the months of March-
June and October-November (Jaikumar et al.,
2013). Aquaculture of milkfish was begun in
Indonesia over 500 years ago, followed by
Taiwan and the Philippines. The milkfish is a
marine inhabitant commercially cultured in
brackish water ponds with different salinities
(Kang et al., 2015) and oceanic waters as well
as in hypersaline lagoons. In contrast, juvenile
milkfish showed better F.C.R. in brackish
water at (25%o) salinity, compared to a
freshwater body (Jana et al., 2006).

Milkfish is a high-quality food fish with a
rapid growth rate, and it is highly resistant to
diseases. Some of the characters that make
milkfish a desirable fish species to culture are:
(i) herbivorous feeding habit, which ensures
nutritional security with accessible farming
technology and reduce the cost of production,
(i) 1t has higher growth rate than the other
herbivorous species (iii) The species can be
cultured with other cultivable species such as
mullet, shrimps, etc., (iv) Under culture
condition the species readily accept
formulated diets, (v) the species has an
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attractive appearance which makes it potential
live bait for tuna fishery, (vi) High fecundity,
(vii) The species has an attractive economic
value in the domestic markets of India
(ANON, 2018).

Biology

Milkfish (Chanos chanos) is the solitary
species in the family Chanidae and usually
found in the clear, shallow, saline, warm
waters above 20 °C. Along the coasts of
continents or islands, large coastal lagoons,
tropical waters mainly where reefs are well
developed. Adult and juvenile milkfish feed
on a variety of foods depending on the type of
environment and has a small toothless mouth.
During the larvae, they mostly feed on
zooplankton present in the water bodies. As
they develop into juveniles they start to
provide on benthic items associated with
micro and meiofauna and the most common
food items are cyanobacteria, diatoms,
detritus, green algae and invertebrates such as
small crustaceans and worms. Adult milkfish
have a well-developed epibranchial organ,
which is an extension of the alimentary canal,
which allows to digest plant materials
(Bagarinao et al., 1994). They breed
nearshore, and shallow waters lay pelagic
eggs. Fertilized eggs are spherical having a
narrow perivitelline space, and their diameter
ranges from 1.10 to 1.25 mm. Its breeding
season is longer near the equator. Milkfish
may spawn more than once a year, and
spawning usually takes places during the
night. Spawning is highly seasonal and may
be influenced by the lunar cycle (Bagarinao et
al., 1994), and the optimum temperature for
spawning occurs at 28°% (Martinez et al.,
2006). The length of the spawning season
may be affected by surface water temperature
in certain areas (Bagarinao et al., 1994;
Garcia, 1990). The larva entirely depends for
five days on the yolk sac after hatching.
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Available resources in India for milkfish
culture

In India, on a global scale, also, the decline of
fish stocks has been a motivating factor for
expanding the role of aquaculture (Celikkol et
al., 2000). The systems of cage farming have
an essential role in meeting the global demand
for fish products (Frederickson et al., 2000).
The marine fishery resources of India include
a coastline of 8118 Km with numerous
creeks, huge areas of estuaries, lagoons and
saline water areas, an Exclusive Economic
Zone (EEZ) of 2.02 million Km? (Consisting
of 0.56 million sg. km on the east coast,0.86
million sg. km on the west coast and 0.60 sg.
km around the Andaman & Nicobar
Islands).There are also about 3.15 million
hectare reservoirs, 2.25 million ha of lakes
and ponds, 0.82 million ha of beels, oxbow
lakes, derelict water bodies and 1.24 million
ha of brackish water areas and 0.29 million ha
of estuaries (Datta, 2011; Anonymous, 2020).
These resources remain below the potential
use and can be considered for converting in to
successfully aquaculture ventures. Rational
utilization of these potential resources for
cage culture can considerably improve fish
production in India (Rao, 2009).
Grow-out culture of milkfish in the
enclosure system

Milkfish can be cultured in all the culture
system viz. extensive, semi-intensive and
intensive in ponds, pens or cages. The
brackish water areas of India like Ghazni in
Karnataka, Pokkali in Kerala, Chilka Lake in
Odisha, Bheries in West Bengal, the extensive
traditional milkfish farming were practised
where the species solely depends on Lumut
(Filamentous algae) and Lab-lab (Benthic
algae).Milkfish has several advantages in the
culture of the marine ecosystem, because of
resistance to high salinity water and cultured
easily compared to other marine species may
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be it feed on the wider range of feeding
behaviour in natural and artificial feed and
easily cultured with other species, no
cannibalism was observed (Huniyah et al.,
2015). Milkfish cultures in cages are
characterized by intensive management
procedure which includes high levels of
inputs in small culture area like seeds and
feeds.

The selected site should free from the
pollution, secured from extreme weather
condition, water temperature, depth of culture
and protected from the poachers. Moreover,
sediment and undigested or uneaten feed may
alter the water quality parameters, which may
cause harmful effect to not only cultured
organisms but also to the animals living in
submerged sediments such as polychaetes,
marine worms. Fish grown in cages can be
quickly graded if required.

The netting on the cages is partially pulled out
of the water or, if steel cage netting is used,
an inner capture net is used to concentrate the
fish. Once the fish are crowded into a small
area, they can be scooped or pumped from the
water into a mechanical grader. Each farm has
its management practices that dictate if and
when grading is required (Glenn Schipp et al.,
2007).

In the cage culture, stocking densities of
species are highly variable, and little research
was done to establish the optimum stocking
densities for many species (Beveridge et al.,
2004). Stocking density also depends on the
carrying capacity of the cages. Optimal
stocking density varies with pieces and sizes
of fish stocked (Brown, 1946; Chua and Teng,
1979). In cage culture practice determination
of the optimal stocking rate becomes an
integral part because stocking density directly
influences the growth rate of the cultured
species (Kilambi et al., 1977).
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Culture of milkfish (Larval rearing and
polyculture)

Milkfish is a day time feeder, and mostly it
depends upon the external light (artificial or
fluorescent light).Recently larval culture of
milkfish was developed to reduce the larval
mortality. They have concluded that better
milkfish larval rearing is successful in yellow
background tanks, whereas the white and blue
tank showed lesser survival rate in the
experiment might be due to the less feeding.
The yellow tank can achieve improved, or
mass seed production of milkfish may
increase due to the higher scattering of light
from its walls of the experimental tank (Bera
etal., 2019).

On the other hand, Eldani and Primavera
(1981) studied the effect of different stocking
combinations on growth, production and
survival of milkfish (Chanos chanos) and
prawn (Penaeus monodon) in polyculture in
brackishwater ponds. They recorded that
average survival rates were high for milkfish
ranging from 90 to 96%, but only 50% in the
case of prawn. The competition index
between milkfish and prawn at the given
stocking combinations was  negative,
indicating a positive, advantageous influence
of prawn on milkfish production. Weight gain
of milkfish doesn't depend upon the stocking
densities (Teshima et al., 1984), whereas the
increase (%) in body length (P < 0.01) has
been observed at a lower stocking density.
Higher growth of milkfish recorded in the
pond in contrast to other crustaceans and
piscine species (Eldani and Primavera, 1981;
James et al., 1984); this is why it has been so
successfully cultured for centuries. Growth
rates of juvenile milkfish vary considerably
depending on genetic factors, environmental
factors such as food, competitors, pests,
predators, dissolved oxygen, temperature,
salinity, pH, toxicants and stock manipulation
techniques such as initial stock size, stocking
density, feeding, duration of culture, mono or

902

polyculture with other species. Growth and
survival parameters are among the tools used
to evaluate culture techniques and
innovations, so data for juvenile milkfish
abound (Eldani and Primavera, 1981; Gerochi
et al., 1988).

The negative allometric growth pattern was
documented during the cultivation of milkfish
and sea cucumber by multi-trophic sea
farming. They have advised that a greater
extent of weight gain in milkfish occurs
mainly by body length, while environmental
and age factors factor account only 12% in
fish weight gain (Surbakti et al., 2020).
Baliao et al., (1987) conducted a study on
milkfish with stocking densities of 15, 20, 25,
and 30fingerlings/m® subjected to 6-month
stunting. These finding showed a positive
result at 20 fingerlings/m?, and no significant
difference was observed between 15 and 25
fingerlings/m?.  While in other findings
concluded that improved survival of milkfish
in the nursery phase to 50-60% at a stocking
density of 25-50 fry/m?® had been found
(Villegas and Bombeo, 1981). In floating
cages, juvenile milkfish grow faster in 5m
diameter cages than in 3m diameter cages
(Juario et al., 1979). Milkfish survival during
the nursery period tends to be lower (40-70%
over 35-45 days) (Villegas and Bombeo,
1981; Carreonn et al., 1984) than during the
grow-out period (75-100% over 90-120 days)
(Pudadera and Lim 1980; Eldani and
Primavera 1981; Otubusin and Lim 1985;
Gerochi et al., 1988). In another study
Milkfish fry were (5-6cm with 0.9 to 1g size)
collected from the wild and experimented
with three systems such as clear water and
biofloc rearing done in indoor condition
whereas, the traditional system of culture in
the outdoor experiment. They have
documented that better fingerling size, low
F.C.R. and High survivability obtained in
biofloc than the other two culture system
(Sontakke and Haridas, 2018) may be due to
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the digestion efficiency increased in the
milkfish, similar to other study conducted in
different variety of aquatic fish species.(Luo
et al., 2014; Verma et al., 2016; Zhang et al.,
2016).

Future prospective and conclusion are as
follows:

Milkfish is an ideal brackish water species for
diversification of aquaculture sector of India.
There is no incidence of milkfish disease
outbreak has been noticed till now, which
gives confidence to the farmers for adaption
to culture. The fingerlings of milkfish have
very high demand in India due to its potential
to attract tuna. In India, several seed
production enterprises, brood fish supplier,
feed manufacturing company etc. have
already been developed, which indicates its
rapid rate of adaption by the Indian farmers.
Milkfish culture in India is revolutionizing the
brackish water fish farming mainly due to
high profit, low cost of production and its
eco-friendly culture system. ICAR-CIBA has
taken the initiatives on seed production and
captive brood-stock of milkfish in project
mode at Muttukadu hatchery to popularize
more India (ANON, 2018).
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