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Introduction  

The fisheries and aquaculture sector touches the lives of a sizeable segment of Indian 

population by providing direct and indirect employment, livelihood opportunities and 

ensuring nutritional security. Indian aquaculture sector has demonstrated a 6.5 fold increase in 

the past two decades and contributed 4.8 million tonnes to the total fish production of 9.8 

million tonnes in the year 2014 (FAO, 2016). India is endowed with vast areas of 

brackishwater aquaculture resources amounting to 1.2 million ha, this is beside the 1.24 

million ha salt affected soils in coastal areas of about 6.1 million ha inland saline soils,  only a 

fraction of which is currently utilised (over 1.15 lakh ha). These figures highlight the potential 

and scope for the development of brackishwater aquaculture in our country.  

Brackishwater aquaculture has been an age old practice in the traditional culture 

systems of India in the form of traditional prawn filtration systems Pokkali fields of Kerala, 

the bheris of West-Bengal, Gheris of Orissa, Khar lands of Karnataka and Ghazni fields of 

Goa. As early as 1911 James Hornell suggested the development of salt water fish farming in 

Madras Presidency which led to establishment of marine fish farm near Tuticorin  by utilising 

few lagoons in the area and stocking mullets and sand whiting (Mugil spp. and Sillago sp.). 

Establishment of Narrakal fish farm at Kochi during 1940-42 symbolised the initiation of 

brackishwater fish farming (mullets and milk fish) on a larger scale. Similarly Ayiramthengu 

fish farm adjoining Kayakulam lake in Kerala was a significant initial step in the development 

of the culture of brackishwater fish (pearlspot, mullets and milkfish) (Tampi 1958). Another 

major milestone in the development of brackishwater aquaculture in our country was the 

initiation of All India Coordinated Project (AICRP) on brackishwater fish farming by ICAR 

in 1973 resulting in the development of many finfish and shrimp farming technologies. 

Despite all these efforts brackishwater aquaculture has been largely synonymous with 

shrimp aquaculture owing to the high export potential of shrimps. (Rao and Ravichandran, 

2001). The early 1990ôs was characterised by a boom in unregulated shrimp farming activities 

dominated by the giant tiger shrimp Penaeus monodon. This however faced a set-back due to 

the emergence white spot disease (WSD) caused by white spot syndrome virus (WSSV). 



7 
Brackishwater cage culture of candidate species in diverse rearing systems for alternate livelihood 

and societal development in Maharashtra 

 

Since 1993 WSD has continued to pose a major challenge to the shrimp farming. The threat of 

disease outbreaks and consequent economic losses continues to affect the farmers and the 

shrimp farming sector even today. This has led to the introduction of exotic SPF Penaeus 

vannamei in 2009-10, and in a matter of 5 years, we witnessed a changed scenario of the 

shrimp farming sector being dominated by white legged shrimp (P. vannamei), which has 

totally replaced the Indian tiger shrimp, a species cultured in 1990ôs to 2010. This major 

species shift took place after a cautious risk analysis undertaken by the government with 

CIBA playing a key role in the introduction of this fast growing species with high export 

potential. These challenges faced by the sector brought emphasis on diversification of 

aquaculture practices with farming of finfishes such as seabass to overcome the risk 

associated with reliance of the brackishwater sector on a single species shrimp culture which 

is prone to viral disease. These problems highlight the necessity of diversification of species 

and culture systems for sustainable brackishwater aquaculture development with respect to the 

multiple indigenous brackishwater finfish, crustacean, mollusc and seaweed species.  

The development of brackishwater finfish seed production technology in India 

The important brackishwater finfish species with consumer preference and market 

demand in India include Asian seabass Lates calcarifer (Bloch, 1790), grey mullet Mugil 

cephalus (Linnaeus, 1758), milkfish Chanos chanos (Forsskal, 1775) and pearlspot Etroplus 

suratensis (Bloch 1790). In the year 1997, a significant milestone achieved with respect to 

brackishwater finfish aquaculture in our country was with the successful breeding of Asian 

seabass in captivity, at the Central Institute of Brackishwater Aquaculture. This R&D success 

led to the establishment of the first brackishwater/ marine finfish hatchery of our country 

located at MES, CIBA, Chennai.  

After the successful induced breeding of freshwater carps in 1950ôs, it was after a spell 

of four decades that a breakthrough was achieved in successful induced breeding and larval 

production of seabass, a brackishwater/marine fish in our country. Subsequently seabass 

hatching and rearing technology, developed by CIBA was transferred to Rajiv Gandhi Centre 

for Aquaculture (RGCA) during 1999-2000 (CIBA Annual Report 2000-01). The hatchery 

produced seeds are being produced and supplied to farmers, which is further spreading the 

seabass farming in country. Today private entrepreneurs are taking interest in the farming of 

seabass, and the demand for hatchery produced seeds of finfish species such as seabass is on 
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the rise, showing an increasing adoption of seabass nursery rearing and farming technology. 

Significant progressive efforts towards the breeding of other candidate species such as cobia 

Rachycentron canadum (Linnaeus, 1766) and silver pompano Trachinotus blochii have been 

made in our country by institutions such as Central Marine Fisheries research Institute 

(CMFRI), Central Institute of Brackishwater Aquaculture (CIBA) and Rajiv Gandhi Centre 

for Aquaculture (RGCA). For these species the hatchery based seed production and farming 

are in the initial phases. 

The declaration of pearlspot, ñKarimeenò as the state fish of Kerala in 2010 came as a 

boon to this indigenous cichlid which has been an important brackishwater food fish of 

Kerala, with great local demand with a market price in the range of Rs. 300 to 600/kg.   The 

policy helped to lay a new focus on the species leading to the revival the aquaculture for 

improving the overall pearlspot production in the state. The year 2015 will go down in the 

history of Indian brackishwater aquaculture for another significant milestone achieved with 

the first successful captive breeding of the marine herbivorous fish species in our country, the 

milkfish Chanos chanos by CIBA. The herbivorous species forms the mainstay of 

brackishwater finfish aquaculture of many south-east Asian countries such as Indonesia and 

Philippines. Farming of milkfish  can play a significant role in the development of sustainable 

models of brackishwater aquaculture in India, in the days to come.  In the year 2016, the 

captive breeding of milkfish by CIBA was followed up by successful larval rearing and 

fry/fingerling production and its distribution to farmers for growout culture, for the first time. 

Successful results came from the efforts for transporting the batches of fertilized eggs of 

milkfish to private entrepreneur and the subsequent rearing of milkfish larvae to fry stage and 

subsequent sale to growout farmers. 

Brackishwater ornamental aquariculture is also given a special focus and being 

developed as new area on account of its potential to play a significant role in providing 

livelihood to small scale farmers and Self Help Groupôs, by adopting the homestead rearing 

model. CIBA has bred spotted scat, Scatophagus argus, Moon fish Monodactylus argenteus 

for the first time in the country. Species such as orange chromide, crescent perch, pearlspot 

are also being developed as ornamental fish production models, suitable to get regular 

monthly incomes to farmers. CIBA has been successful in breeding and successfully 

developing farming models  of the catfish Mystus gulio which commands good market value 

in the states such as Bengal. 
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Brackishwater Finfish aquaculture- The Present Scenario 

In the present scenario of Indian brackishwater finfish aquaculture, Asian seabass 

emerges as the prime candidate for adoption on account of its high market demand (Rs.300-

400 per kg), and availability of hatchery produced seed and formulated extruded feeds.  CIBA 

has achieved an average larval   survival rate of 30% and a maximum survival of 62% (Arasu 

et al., 2012) which is at par with global standards. The global Asian seabass production from 

aquaculture was to the tune of 71,851 t in 2014. Globally seabass is cultured in different 

culture systems like cage, ponds, pens and tanks showing the adaptability of the fish to the 

different culture methods. In India seabass is primarily cultured in brackishwater pond 

systems where it exhibits growth rates ranging from  350 g- 1.5 kg, in a period of 6 month to  

1.2 years. Partial harvesting of larger fish is carried out periodically in this extensive farming 

practice. Monoculture of seabass is practiced at stocking densities of 10000-20000 ha
-1

 (initial 

wt.-2.0 g) and a production of 2.5-5 t ha
-1

 with a survival of 30-70 % is observed in 10 

months. The cost of production is around Rs. 175-225/kg at a fish sale price of  Rs 350-400. 

To develop a holistic model of seabass culture, a formulated seabass feed, óSeabass Plusô has 

been developed by CIBA for nursery and growout culture which gives an FCR of 1.5-1.7 and 

the feed cost is approximately Rs. 55/kg. Presently, seabass is considered as one of the most 

potential finfish aquaculture candidates for those looking for diversification from shrimp 

culture. 

King fish cobia is considered as one of the high valued food fish in coastal areas. 

Cobia gains high importance owing to its fast growth rates (upto 8 kg per year). The fish is 

highly adaptable to the different culture environments. Initial efforts by CIBA for seed 

production of cobia have proved very successful using broodstock maintained in small ponds 

to facilitate technology adoption by farmers. CIBA has demonstrated cobia culture in 

brackishwater conditions (upto 10 -15 ppt) under pond conditions. Owing to its fast growth 

rates, cobia is being mooted by CIBA for a short duration (~6 months) brackishwater 

aquaculture model.  

Herbivorous species form the backbone of sustainable fish farming models due to the 

lower cost of production. milkfish, grey mullets and pearlspot have been traditionally cultured 

by enhancing the ponds natural productivity and through low cost supplementary feeding 

using agro-by-products. CIBAôs effort on the seed production of these fish species bore fruit 
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with the captive breeding of milkfish at its Muttukadu Experimental Station (MES). First sets 

of healthy produced seeds have been distributed to brackishwater farmers and also being 

reared in different farms of our country using growout formulated feed specially developed 

for milkf ish. 

Few models of finfish culture being given key focus by CIBA 

In keeping with its slogan ñBrackishwater aquaculture for food employment and 

prosperityò, CIBA recognizes that brackishwater aquaculture is a strong tool to bolster 

livelihood and nutritional security. For this focus has been given by CIBA to develop specific 

models for different stakeholders. 

i)  Satellite based nursery rearing of seabass -  One of the interesting innovative 

approaches adopted by CIBA for developing seabass as a separate livelihood 

activity is the hapa based nursery rearing model where hatchery reared fry are 

cultured for a duration of about 45 days to fingerlings. This model is being mooted 

both as a livelihood activity for farmers for giving returns in a short duration and 

also for developing satellite seabass seed rearing centres to facilitate widespread 

adoption of seabass aquaculture.  This helps in saving space and time during the 

grow-out culture of seabass and helps farmers to tide over the phase which 

requires physical labour for frequent size grading of the fry. Adoption of nursery 

rearing of seabass fry by farmers involved in low volume cage culture of Asian 

seabass Lates calcarifer is encouraged by ICAR-CIBA. The activity helps farmers 

get a better control over the initial size used for stocking in cages, a factor critical 

for getting optimum survival rates and fish production. A farmer having a 1 ha 

pond, can stock 50,000 numbers of seabass fry in 50 hapas (2x1x1m). Considering 

a seed cost of Rs 2,50,000 (Rs 5 per unit), feed cost- Rs 50,000, installations and 

labor Rs 1 lakh and a final survival rate of 70 %, amounting to a revenue of Rs 

5.25 lakh (fingerling sale price Rs 15 per unit) , a benefit cost ratio of 1.31 is 

worked out for the seabass nursery rearing activity. 

ii)  Low volume cage culture - The access of small scale farmers to diverse 

opportunities offered by different aquaculture initiatives is often limited by 

ownership or access to water resources, access to simple and adoptable technology 

and high investment costs. Production of high value fish using low volume cages 
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set in brackishwater bodies can thus be a potential livelihood option to the poor.  

Low volume cages can be fabricated by the farmers themselves. In these 

demonstrations, species like seabass stocked at rates of 30-40 fry per cubic-m has 

shown to yield a production upto 20kgm
-3

 in these cages. For example, in a 

demonstration using 3 cage units of 8 m
3
 each, a production between 450-500 kg 

of seabass was obtained Partial harvest of the fish from the cages can thus provide 

the family with sustained monthly income of Rs 10,000-15,000 by sale of the fish 

at Rs 400/kg.  

iii)  Integrated Multi -Trophic Aquaculture (IMTA)  - IMTA is the farming of 

aquaculture species from different trophic levels and with complimentary 

ecosystem function. For laying a roadmap for sustainable aquaculture, CIBA is 

developing economical polyculture models and adopting IMTA (Integrated Multi-

Trophic Aquaculture) approach. These models have been successfully 

demonstrated at Kakwdip, West Bengal and Sindhudurg, Maharastra with farmers 

participation. The benefit cost ratio of pond based IMTA was worked out to be 1.5 

as compared to 1.4 in monoculture of shrimps at the culture demonstrated at 

Sindhudurg district of Maharastra. 

iv)  Zero stocking models - CIBA also realises the relatively longer culture duration 

of finfish compared to shrimps as a possible stumbling block for adoption of 

finfish aquaculture. For this, CIBA advocates adoption of a multi-phased model 

for finfish culture. A model has already been tested with seabass where the long 

culture duration has been split into three phases- the nursery, pre-growout and 

growout phase.  

v) Finfish seed production from egg stage - CIBA realizes the need for elaborate 

investment and infrastructure for maintenance of broodstocks of finfishes. Private 

entrepreneurs are encouraged to transport fertilized eggs for hatching and 

subsequent larval rearing in their hatcheries.  This model has been successfully 

adopted in case of candidate species like seabass and milkfish by private 

entrepreneurs. 

vi)  Ornamental fish seed rearing as a household activity - CIBA is mooting the 

adoption of nursery rearing of ornamental fish like orange chromide, pearlspot, 
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and crescent perch as an activity to be adopted at household levels for getting 

regular monthly income. 

Way forward for brackishwater finfish aquaculture development and CIBAôs 

interventions 

For the development of brackishwater finfish aquaculture, mass availability of 

hatchery produced seed during at the right time in the required quantity continues to be the 

single major constraint. For this CIBA has placed a major thrust on developing economically 

viable seed production technologies of the prime brackishwater candidate species such as 

seabass, cobia milkfish and grey mullet. The development of hatchery technologies are also 

being followed by partnership with entrepreneurs for facilitating technology adoption in 

different states in PPP mode, this is witnessed in the partnerships both for shrimp and finfish 

species. There is a need of private sector hatcheries for  the scaling up of seabass seed 

production for catering to the increasing demand of seabass fry among brackishwater fish 

farmers. 

For the development of large scale economical finfish aquaculture practices, 

development of efficient, eco-friendly and low cost feeds is perceived as the next major 

challenge. The problem has aggregated with our dependence on fishmeal as a primary protein 

source in feeds. CIBA has developed feeds for Asian seabass and feeds of other species are 

being tested. By entering into partnerships CIBA is also facilitating the development of feed 

mills and developing feeds for different brackishwater species.  

Considering the significance of aquaculture as a tool to alleviate poverty, provide 

livelihood and nutritional security, CIBA lays a major thrust on developing family farming 

models for widespread adoption in different states. Thrust is also being laid for developing 

suitable marketing models for getting the best price for the farmer.  

CIBA visualises and strives for a holistic sustainable development of the 

brackishwater aquaculture sector of India with an underlying thrust on sustainability, 

economic viability and livelihood provision. For this CIBA reaches out for active partnerships 

with the state government, the private sector, other research organisations and Self-Help-

Groups family farming to develop and advance the brackishwater aquaculture technologies 

for the betterment of the Indian brackishwater aquaculture sector.   
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