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FOREWORD 

Indian agriculture must continuously evolve to remain ever responsive to 
manage the change and to meet the growing and diversified needs of differant 
stakeholders in the entire production to consumption chain. In order tocapitalizc 
on the opportunities and to convert weuknesse~ into opportunities, we at the ICAR 
attempted to visualize an alternate agricultural scenario from present to twenty 
years hence. In this endeavour, an in-depth analysis of the Strengths, 
Weaknesses, Opportunities and Threats (SWOT) was undertaken to place our 
research and technology development efforts in perspective so that we succeed in 
our pursuit of doing better than the best Accordingly, the researchable i~sues M 

identified, strategies drawn and programmes indicated to have commensurate 
projects and relevant activities coinciding with the launchofthc 11 th five year Plan. 

lndia is the third largest producer of fish, second in inland fish production and forth in farmed shrimp 
production. The sector provides livelihood to I I million peaple and contributes over 1.04% to the 
national Gross Domestic Product. With I .2 million ha brackishwater resources, besides 2.54 million ha 
sodic soils in the coastal regions and 8 million ha inland slilinc soils in the hinterlands, there M immense 
opportunities for development of fish farming. Thc sector with an annual average growth rate of 10% 
has already made a benchmark in the developmental arena ofthe country. 

The Central Institute of BrackishwaterAquaculturc(C1BA) through its well planned RBrDefforts has 
provided the supperf base for the scientific growth ofthis sunrise sector and has carved out a niche in the 
brackishwater farming enterprise by catering to the needs of the di!Yerent st&eholders Among the many 
nated achievement8 of the Institute, a few are improved traditional culture of shrimp, backyard shrimp 
hatchery technology, diagnostic kits for shrimp viral diseases. cost.effective shrimp perspective is aimed 
to address: the health management and environmental concerns and technology interventions required to 
ensure the sustained growth of bnckiahwater aquaculture. 

It is expected that realizing theviaion embodied in the document would further ensure that the CIBA, 
Chennai continues to firlfill its mltndate to make Indian agriculture locally, regionally and globally 
competitive. The en'orts and valuable input8 provided by my colleagues at the ICAR headquartem and 
by the Director and hia team at the Institute levpl for over an year to develop Viaion 2023 deaerve 
appreciation, / 

(MANGALA RAI) 
Secretary, Department afAgriculhval R e a m h  & Education, 

and 
Dlmtor General, Indian Council of Agriculhurl Rbswoh 

Dr. Rqjendrahmdmad, Krihi Bhawan,New Delhi. 110001, India. 



PREFACE 

Brackishwater aquaculture has rapidly transformed from a traditional activity practiced largely in the 
states of West Bengal and Kerala, to the status of a commercial enterprise in the county and this has 
largely been due to the scientific and technological interventions. The brackishwater resources of the 
country are vast and varied, comprising 1.2 million ha in extent, besides 2.54 million ha salt affected soils 
in the coastal areas and 8 million ha inland saline soils. The growth of this sector has been phenomenal 
and mainly centered on shrimp aquaculture, focused on the culture of a single species, tiger shrimp, 
Penaeus monodon. Brackishwater aquaculture has expanded to 1,91,074 ha and resulted in the 
production of 1,43, I70 tonnes of shrimps in 2005-06 and contributed Rs.4000 crores in the total seafood 
export turnover ofRs. 7245 crores. 

The Indian Council of Agricultural Research (ICAR), realizing the importance and potential of this 
sector to the country's economy, has established the Central Institute of Brackishwater Aquaculture 
(CIBA) on 1 st April 1987. Since then the Institute has made tremendous contributions to the growth of 
this sector through its research and developmental approaches oriented towards the different segments of 
the sector. Development of improved traditional shrimp farming, backyard shrimp hatchery, seabass 
seed production, shrimp feed, diagnostic kits for white spot syndrome virus (WSSV), white muscle 
disease (WMD) of scampi and Monodon Baculovirus (MBV), shrimp immunostimulants and 
bioremediation measures for shrimp farm discharge waters are some of the notable achievements 
ofthe Institute. 

Although the R & D efforts of the Institute are making lasting impact on the coastal aquaculture 
sector, there are still many challenges to be tackled. The bracki~hwater aquaculture sector is threatened 
by major issues like viral diseases, environmental issues, R monodon centric farming focuscd 
exclusively on foreign market, high cost of production, lack of coherent aquaculture policy and 
planning, impact of WTO and volatility of international shrimp prices. 

The Perspective Plan (2007-2025) outlines how the issucs preventing further growth of 
brackishwater farming can be addressed through development of environment friendly and cost 
effective culture technologies for small ~ c a l e  aquaculture sector, comprehensive hcelth management, 
development of high-health and high-growth shrimps through biutcchnological approaches, 
diversification of species and systems and developing sound planning tools, govamance guidelines and 
strategies to buildup value chains. 

1 am grateful to Dr,Mangala Rai, Secretary, DARE and Director General, ICAR, New Delhi for hi# 
guidance and auggestians for the preparation ofthc revised perspective plan, My thanks are a180 due to 
Dr.S.Ayyappan, Deputy Director General (Fy.), Br.A.D.Diwan, Assistant Director General (M,Fy.) and 
Dr.V.R.Chitranfihi, Assistant Director General (1.Fy.) and the members of the Research Advisory 
Committee of ClBA for their valuable inputs, suggestions end advicc. I also thank all the scientists of 
ClBAwha have contributed significantly in the preparation ofthe Viaion 2025. 

June 1 1, 2807 
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EXECUTIVE SUMMARY 
Brackishwater aquaculture in the country has expanded steadily from a traditional activity to reach 

the present commercial scale. Out ofthe total potential brackishwater area of 1.2 million haavailable in 
the country, about 1,91,074 ha have been developed for brackishwater aquaculture till 2005-06. The 
growth of the sector is slow and hardly 15.3% of the total available resources have been brought under 
farming. Brackishwater aquaculture is synonymous to shrimp aquaculture and it is centered on one 
species, Penaeus monodon. The total shrimp production from aquaculture is about 1,43,170 tonnes in 
2005-06. The contribution of marine products in India's export is valued Rs.7.245 crores in 2005-06. 
Among the marine products exported, frozen shrimps contribute nearly 69% in value terms. In the total 
shrimp export, the share of cultured shrimp was 49% by volume and 76" by value. The growth of 
shrimp aquaculture sector was phenomenal during the 90's and this has resulted in the all round 
development in shrimp hatcheries, feed mills, ancillary industries like ice plants, processing plants, 
drugs and chemicals and other aquaculture related engineering products. The sector has generated 
more than three lakhjobs. 

Realizing the need for a research thrust in brackishwater aquaculture, the Indian Council of 
Agricultural Research (ICAR) sanctioned the Central Institute of Brackishwater Aquaculture (CIBA) 
on 1st April 1987.. The lnst~tute was established at Chennai with three regional centres at Kakdwip 
(West Bengal). Puri (Orissa) and Narakkal (Kerala) and a field station at Muttukadu (Tamil Nadu). 
The Narakkal and Puri centres were subsequently closed down in July 2000 and 2006 respectively. 
The Institute has establ~shcd state of art laboratories for research in aquatic animal health, nutrition, 
blotechnology, environmental biology. The X Plan budget under Plan and Non-plan is 1140 lakh and 
2160 lakh respectively. The sanctioned manpower of thc Institute is, scientific - 66, technical -- 32, 
administrative - 26 and supporting - 74. Over the years the Institute has generated a wealth of 
informat~on on shrimp. fish and crab production systems, nutrition and fecd technology, farm 
environmcnt, genctics and biotechnology, breeding and sced production of candidate species, disease 
diagnostics, aquaculture engineering, farm and hatchery designs, database on thevarious brackishwater 
aquaculture systems practiced in the country and the extension practices. 

CIBA was mandated to develop techno-economically viable and sustainable culture system for 
.brackishwater finfishes and shellfishes and to transfcr thc technologies to the benefits of the different 
stakeholders ofthe sector. It has made significant research achievements and these include development 
of cost effective technology packages for induced maturation of R motlodon, backyard hatchery 
technology for F(!nnuropanueus indic,us, culture and cyst production of Arlemia, domestication of 
~ursllpenaeu.~,jap011icu.s and production of FS generition, improved traditional culture of F? monodon 
with 1.5-2.3 tlha production, pond culture of M,juponicus with one ton production, development of 
shrimp feeds with FCR comparable to commercial feeds, micro particulate feed for shrimp larvae, PCR 
diagnostic kits for WSSV, WMD and MBV, shrimp immunostimulants, package for estimation of 
carrying capacity of source water body, seabass hatchery technology, captive seed production of 
pearlspot, polyculture of milkfish and shrimps, integrated shrimp 1 fish culture with poultry, breeding 
and seed production of mud crabs and grow-out culture of seabass. These research outputs have 
contributed to the growth of the sector and provided a platform for interaction with the farmers and 
industry for further advancements. 



By 2025, the area under brackishwater farming can reach a total of 3,00,000 ha with the total 
production of 5,00,000 mt if major issues threatening the sustainability of the sector are addressed and 
technological improvements lead to increase in productivity. This would require addressing two major 
issues -viral diseases and environmental concerns. Shrimp aquaculture was seriously affected by viral 
diseases such as White Spot Syndrome Virus (WSSV) and Monodon Baculo Virus (MBV) during 1994- 
95 and though the situation has been controlled to a great extent through regulations, good management 
practices and diagnostic tools, the problem still persists and there are new emerging diseases like Loose 
Shell Syndrome. Production of quality disease free seed is an important requirement for the 
sustainability of the shrimp aquaculture. Domestication and production of specific pathogen free (SPF) 
and specific pathogen resistant (SPR) shrimp broodstock assumes greater importance and thrust has been 
given to tackle this issue on a priority basis. Diversification in to other species of shrimps, fishes, crabs 
etc. is yet another area of research which needs urgent attention. The emerging global scenario in the 
context ofPost-GATT 1 WTO and IPR issues wouldneed research focus. One ofthe main reasons for the 
set back witnessed in the brackishwater aquaculture was the un-planned and un-regulated development 
of farms in a particular area leading to over crowding which has resulted in serious environmental 
problems. The absence of a sound aquaculture policy and also planning and governance which has lead 
to such a situation needs to be addressed. Interactions and collaborations with organization both within 
and out side the country will help develop the scientific outputs and mechanisms to take this very 
important sector of food production activity to a greater level. 

Based on the perspective, the following six major issues have been identified as areas needing 
attention through development of appropriate technology and strategies for their uptake. The major 
issues are: increase the area under aquaculture and the average productivity, ensure availability of 
disease free seed of Penaeus monodon, have an overall health management to control existing and 
emerging diseases, ensure that there is no environmental impact due to increasing area and 
intensification under aquaculture, mitigate against risks due to mono cropping of fmonodon through 
diversification of species and systems and ensure that brackishwater aquaculture contributes 
significantly to increasing the wealth status of small scale farmers and to foreign earnings. 

Based on the above analysis the following thrust areas of research have been identified in 
brackishwater aquaculture. 

Environment friendly and cost effective brackishwater culture technologies with focus on techniques 
suitable for adoption by small scale farmers. 

r Comprehensive health management to address the existing and emerging diseases in shrimp and fish 
production systems. 

High-health and high-growth shrimps through application ofgenetics and biotechnological tools. 

Diversification of species and systems for development of sustainable brackishwater aquaculture. 

Planning tools, governance guidelines and strategies for value chain development in brackishwater 
aquaculture. 



1. PKEAMHLE 

lndia has a long coast line of 8 129 km distributed in nine coastal states and four Union Territories. 
The biodiversity ofthe coastal ecosystem of the country is rich with a wide spectrum of fauna and flora. 
The country is bestowed with 3.9 million ha estuaries, 1.2 million ha brackishwater area, 2.54 million ha 
salt affected coastal soils and 8.0 million ha inland saline soils. The coastal mangrove area is estimated 
around 0.5 million ha. These resources are the real biological wealth and strength and provide immense 
opportunities for development ofbrackishwater aquaculture in the country. 

lndia is the third largest producer of fish in the world and ranks second in world inland fish 
production. In shrimp aquaculture, the country occupies fourth position. The fish production in the 
country has shown remarkable growth with 6.3 million tonnes in the year 2004-05. The fisheries sector 
contributes around Rs. 29,707 crores to the country's economy, 1.04% of the national Gross Domestic 
Product (GDP) and 5.34% to the agriculture GDP. About 56% of the population consumes fish and the 
per capita consumption of fish is 9 kglyear against the global per capita consumption of 12 kg/year. The 
brackishwater aquaculture sector has great potentials to meet the challenges of the food security basket 
of the country and to generate employment and attract foreign exchange. This is amply demonstrated by 
the rapid expansion of the sector which has grown at an average annual rate of 10% since 1984 compared 
to 3% for livestock meat and 1.6% for capture fisheries production. The new economic policy of the 
Government of India in 199 1 has identified aquaculture, especially shrimp aquaculture as a thrust area 
for enhancing export earnings. Shrimp is the flagship commodity of Indian sea food exports. During 
2005-06, the export of marine products reached all time high with actual value of Rs.7.245 crores or US 
$ 1500 million. Shrimp aquaculture has shown rapid growth in the last decade and expanded from 
65,100 ha in 1990 to 1.91.074 ha in 2005-06. During this period the production increased from 30,000 t 
to 1,43,170 t. This phenomenal growth was made possible by the large investments made by the 
different stakeholders inthis sector, ranging from small scale farmer to corporate sector. 

The F A 0  and IFPRI-World Fish Center have predicted that there will be severe short supply of fish 
in the next millennium due to domestic and international demand concomitant with the higher living 
standards and disposable income of the world population. With capture fisheries at stagnation level, the 
demand for fish in the coming years can be met through aquaculture alone. The potentiality of 
brackishwaterlcoastal aquaculture ofthe country are yet to be fully realized. This sector has unmatched 
assured return for the investment and with the opening,of the economy of the country, investments in this 
sector is expected to grow manifold leading to several possibilities for area expansion and product 
multiplication. The major issues and challenges that are to be addressed are development of cost 
effective, environment friendly farming technologies leading to the production of high health and high 
value products with the application ofbiotechnology tools and innovations. 

The Institute with its continued R & D support to the sector is poised to provide the required fillip for 
the all round development of the brackishwater aquaculture in the country. The Vision 2025 is 
presented in the perspective with a holistic approach, and with multi disciplinary team spirit and 
networking mode the said objectives will be achieved to take brackishwater aquaculture of the country 
to a high pedestal. 



1.1 Vision 

Environnientally sustainable, econorliicallv viable and socially acceptable brackishwdter aquaculture, that 
increases d ~ e  earnings of small scale fish fanner and pro\idrs quality produce to meet the diversified 
requirement$ of consumers. 

1.2 Mission 

Fudler science to develop cost-effective technologies and facilitate growth of brackishrvater aquaculture in 
a11 en\ironrne~it;illy sustai~iable and socially acceptable manner. 

2 .  MANDATE 

Original Mandate 

a To conduct research for development of techno-economically viable and sustainable culture 
system for finfish and shellfish in brackishwater. 

a To act asarepositoryofinformation on brackishwater fishery resources with a systematic database. 

a To undertake transfer oftechnology through training, education and extensionprogramrnes. 

a To provide consultancy service. 

Proposed mandate 

a Conduct basic, strategic and appliedresearch in brackishwater aquaculture. 

a Provide research support for diversification of brackishwater aquaculture practices with reference 
to species and systems. 

a Provide policy and plann~ng support for socio-economlc development through brackishwater 
aquaculture. 

a To carry out transfer of brackishwater aquaculture technologies through creation of awareness, 
conducting training and providing consultancy service. 

3. GROWTH 

The Central Institute of Brackishwater Aquaculture (CIBA), one of the eight institutes under the 
Fisheries Division of the Indian Council ofAgricultura1 Research (ICAR) was established in April 1987 
to conduct research and provide technology support to the country's growing brackishwater aquaculture 
sector. 

The Headquarters of the institute is located in Chennai with field and farm facilities at Muttukadu, 
about 30 krn south of Chennai. This institute has now one research centre, located at Kakdwip (West 
Bengal) However, the Narakkal (Kerala) and Puri (Orissa) centres were closed down in July 2000 and 
July 2006, respectively. 



The Institute has been built from a modest manpower and infrastructure to meet the challenges of a 
fast growing brackishwater aquaculture sector which has been gaining rapid economic significance due 
to its export potential. The Institute has produced tangible outputs despite several constraints. Now 
CIBA is one of the premier Research Institution which is regarded by farmers, industry, fisheries 
departments of state governments, national and international organizations engaged in coastal zone 
development and planners and policy makers for developmental, strategic and management support. 

Construction of the Laboratory cum Administrative building was completed in 2000. Nutrition and 
Aquatic Animal Health Laboratories have been fully equipped with sophisticated equipments. A 
Central Instrumentation Laboratory was also created facilitating research on Biochemistry, 
Biotechnology and Genetics. The Pathology and Microbiology Laboratory is equipped for all types of 
bacteriological, mycological, histopathological and virological research. 

Soil Science and Agricultural Chemistry Laboratory is equipped with analytical instruments 
required for soil and water quality analyses. The Computer Laboratory is equipped with 2 Mbps 
modem, router, Intel Xeon server, 256 kbps leased line Internet connectivity provided by ERNET India 
and Internet is distributed to all the Divisions and Sections with a state of art lO/lOO/lOOO Mbps 
capacity Cat 6 cabling. 

Kakdwip Research Centre is fully equipped for routine soil and water quality analyses. Internet 
Connectivity is provided with V-SAT facility through ERNET India. 

From a modest start with 52 reference books and 5 journals, the library has now over 1000 reference 
books and 33 International and 33 National journals. Several publications are received from NACA, 
SEAFDEC, BOBPand other national and international organizations. 

3.1.3. Farm facilitics 

Muttukadu Fleld CentreofClBA 

The Muttukadu Field Centre of CIBA has about ?9.25 ha area including the lagoon. There are eight 
ponds having 0.7 ha area in the A series and six nursery ponds of 0.079 ha to cany out field experiments. 

Kakdwlp Reeearch Centre afClBA 

The Kakdwip Research Centre has a total area of 13.57 ha and the water spread area is about 4.5 ha. 
The farm is divided into three sectors viz., SectorA(3.85 ha), Sector B (4.86 ha) and Sector C (4.86 ha). 
SectorA has 20 ponds with 2.53 ha pond area. There are 8 ponds in Sector B and the total area is about 
1.97 ha. The size of the pond ranges from 600 to 3750 sq.m. Sector C is proposed to be developed as a 
bhery to conduct experiments to improve production and productivity specific to the local situations. 



3.1.4. Buildings 

The following buildings were added to Muttukadu field facility: 

i) Field laboratory for research on soil and water chemistry, nutrition, pollution and biology, ii) Shrimp 
hatchery, nursery and effluent treatment facility, iii) Wet laboratories for experimentation in nutrition, 
genetics and disease diagnostics, iv) Essential staff quarters (6 nos.) v) Fish brood stock holding tanks 
and fish hatchery with state ofthe art water management system. 

3.1.5. Vehicles 

A total of four vehicles are available at headquarters. Two jeeps, one sumo, one car and a mini bus 
cater to the official transport needs of the officers and staff of the Institute at headquarters. Kakdwip 
Research Centre has a jeep. 

3.2. Budget (Rs. in Lakh) 

Plan period Plan Non-plan Total 

IX Plan 947.48 1225.98 2 173.46 

X Plan (Outlay) 1 140.00 2 166.00 3306.75 

XI Plan (Projection) 3500.00 4000.00 7500.00 

Categories 

Scientific 

Technical 

Administrative 

Supporting 

Sanctioned 

66 

32 

26 

74 

In position Vacant 

4s 2 1 

31 1 

23 3 

64 10 

Total 198 163 35 

From two ARS disciplines in 1987, the scientific manpower availability is diversified to 20 
disciplines at present, supporting multi disciplinary research capabilities. 



Aquatic hima1 Health H 
and Environment 
Management 
Programme (AAHMP) 

* Nutrition Genetics and 
Biotechnobgy 
Programme (NGBP) 

* Socio Economics ilnd 
T ' l o g y ~ c ~  
MgratnmeISrn) 

Establishment Audit & Accounts 

r *  Hindi Cell 

r Engineering Cell 

7- Technical Cell 

t Library & 
Documentation 

* Proposed for Division status 



4. SALIENT RESEARCH ACHIEVEMENTS 
Shrimpseed production 

The Institute has contributed to the development of technology package for shrimps and Artemia. 

A simplified cost-effective backyard 
hatchery technology package was 
developed for the seed production of 
white shrimp F. indicus. 

A technology package was developed for 
captive broodstock maturation of tiger 
shrimp P monodon. 

A technology package was developed for 
the culture and cyst production of the 
brhe shrimp Artemia, an important live 
food item for shrimp in hatcheries. 

The Institute has developed shrimp hatcht :ry lay-out and designs for ... - 1  small-scale (2, 5 and I0 million capacity) and backyard shrlmp 
hatchery. 

a Domestication of Mjaponiclrs has been 
achieved under captive conditions with 

the production of F5 generation. 

a Captive broodstock development and natural maturation of banana 
shrimp Fenneropenacus mepiens is  both in tanks and ponds were 
achieved. 

Shrimpculture 

Significant contributions have been made in increasing 
production / productivity levels in the traditional and extensive 
sectors of shrimp farming through the following programmes. 

a In the traditional sector, a study of shrimp farming in West 
Rengal, Kerala and Orissa was taken up. Monitoring of 
farms was camed out and technical assistance was rendered 
to small farmers for improving production levels. 

Under improved traditional culture, Pmonodon production 
of 1.5-2.4 thalcrop was achieved at Kakdwip against the 
average production of 250-500 kghafcrop observed under 
tradltlonal culture. 

a For the first time in the country, culture of M.japonicrcs was 
successfully carr~ed out in a brackishwater pond with a 
surv~val of 83% and aproductlon of 101 8 kghal4 months. 

a Under Institute - industry partnership programme E 
mepiensrs culture was successfully demonstrated m ' 
Guiarat. 



Shrimp feed development 

The Institute has carried out extensive work in shrimp feed 
formulation and feed processing and production technology. 

0 Generated database on the nutritional requirements of 
candidate species of shrimp F! monodon and E indicus which 
has been widely utilised for formulating shrimp feeds. 

Shrimp feeds developed in the Institute for 
.: E indicus and P monodon using indigenous 

feed ingredients were field-tested in farmers 
ponds and obtained a feed conversion ratio (FC'R) of 1.2 - 1.7: 1 which was 
comparable to that of imported brands of shrimp feed. 

A technology package was developed for shrimp feed processing and production 
on commercial scale using a nutritionally balanced feed formulation suitable for 
culture o fE  indicus and P monodon. 

A technology package has been developed for micro- particulate feed 
j production, using indigenous ingredients for rearing post-larvae of 

E indicus upto PL-20 and beyond primarily intended for medium scale 
! ' hatchery operations. Micro-particulate diets using indigenous ingredients 

were also developed for tiger shrimp P monodon 

1 The availability of marine protein resources in different maritime states for 

-- I aquaculture feeds has been assessed and a comprehensive report was 
brought out on the marine protein resource availability in India as raw 
materials for shrimp feeds for the benefit of shrimp feed industry. 

Shrimp disease investigations 

The Institute has conducted extensive investigations on shrimp bacterial and viral diseases. 

The major disease which struck shrimp farms diagnosed as the White Spot 
disease was the focus of studies. Other important diseases investigated were 
Monodon Baculovirus (MBV), Infectious Hepatopancreatic and Lymphoid 
Organ Necrosis, Vibriosis, luminescent bacterial disease, larval mycosis, mixed 
bacterial infection, black gill disease. bacterialslpticemia and soft shell disease. 1 
Advisory services have been rendered to farmers in shrimp health management I 
and disease prevention. 

The Institute has brought out information on shrimp diseases and 
shrimp health management in the form of extension 
pamphletlbulletin for the use of farmers and hatchery operators. 

'ibrio based low cost Immunostimulant has been developed and 

sulted in higher growth and :sted in far 
urvival of th 

mers' field 
e shrimps. 

s which re 



Developed and commercialized a PCR based farmer 
friendly WSSVdiagnostic kit 

An RT-PCR kit for diagnosis of white muscle disease in 
M.mscnhe~ii  has been developed and released. 

A DNA based PCR diagnostic kit for screening Monodon 
Raculovirus in broodstock and postlarvae of Rmonodon has 
been developed and evaluated. 

Patent has been filed for a method of fish disease diagnosis usingrabbit anti-mullet (RAM) serum to 
detect fish antibodies in different brackishwater fish and its application thereof. 

Environmental monitoring and impact assessment 

The Institute has conducted extensive investigations on the impact of shrimp farming on the 
environment. Some of the salient studies are given below: 

Several extensive, semi-intensive and intensive shrimp farms in Tamil Nadu (Tuticorin) and Andhra 
Pradesh (Ncllore and East Godavari districts) were surveyed and the socio-economic and 
environmental impacts of shrimp farming are assessed. 

With the help ofthe extensive database generated on impaci assessment, the Institute has assisted the 
Union Ministry of Agriculture and the State Governments of Andhra Pradesh and Tamil Nadu in 
formulating guidelines for brackishwater aquaculture and standards for discharge of farm effluents 
from shrimp culture ponds. 

a Methodology was developed and case studies were carried out for assessment of carrying capacity of 
source water body in relation to shrimp farming in terms of nutrient loading from shrimp culture 
ponds. A computer package has been developed for estimation of carrying capacity. 

Patent has been filed forthe following : 

., . . . 
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ii) Pro 

A method of fish disease diagnosis using rabbit anti-mullet (RAM) serum to detect fish 
ibodies in different brackishwater fish and its application thereof. 
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Fish hroodstock development, hreeding and seed production 

To overcome dependence on commercial catches for hreeders and to ensurc production of quality 
fish seed for culture purpose, the Institute has undertaken broodstock development and fish breeding 
programme of commercially important brackishwater finfishes such as seabass (Lates calcnrifer). p c y  
mullet (Mugilcephalus) and pearlspot (Etmplussuratensis). 

ClRA achieved a ma.jor breakthrough in the induced hreeding and seed production of captive 
hroodstock of Lates mlcarifrr 

A technology package has been evolved for the pond breedtng of the pearlspot iE strratenvr whrch 
can he easrly followed by the fish farmers part~cularly of the / 

out. 

Keralareglon where this fish hasa good market demand 

Frec7e dned mlcro partrculate d ~ c t  for weanlng seabass 
larvae and pellet feeds In drfferent forms for 5eabass grow-out 
culture were developed. 

Dretary requirements of protern. Irp~d, energy, vltamlns and 
m~nerals have been determrned for seahas*, mullets. mud 
crabs and pearlspot 

-- Developed captive land hased hroodstock of seabass and produced 
F4 generation. Standard~zed technolo~y package for hatchery seed 

-- --- 

product~on of seahas5 and 

"-b establrshed a model marrne 
finfish hatchery. 

lnduced hreedrng of grey mullet* 
Llza rnacrole~>rr and Mup1 - 
ccphalrtr has also heen carrred 

Hatchlrngs of L rnacrr~lepr~ were reared successfully to fry / 
fingerling stage. 

1 W i t h  a v r e w  t o w a r d s  1 

diversification rn the fish 
breeding programme. captrvc 
b r o o d s t o c k  o f  g r o u p e r ,  
E~inenhelus Iotrvina was bu~lt UD 

f 

Fish culture 

. , 
and successfully Induced matured 
and bred the fish ~ncaptrvrty 

/ 

The Institute has achieved success in cagelpen cultweof milkfish (Chonos chono.9) at Muttukadu, 
Polyculture of Chonos clionos with shrimp Eindialr was demonstrated in ponds. 
Seabass seed produced in the Institute were successfully cultured 
in a firmer's ponds and production of 1744 kg and 4030 kg/ha/ll 
months were obta~ned. A 

, .-< 

Low-input integrated fishtshrimp cum poultry fanning at ' 

Kakdwip and Narakkal has given encouragingresults. 



Crab brooc 

a Standar~ 

Mock development, breeding seed production and culture 

dized captive broodstock development, induced maturation, production of berried females 

I 
- - and larval rearing of S. tranquebarica and S.serraia. 

Successfully reared larvae of S.tranqueharica and S.se rrata upto 

baby crab stage. 

a Developed pellet feeds for nursery rearing and grow-out culture 

of mud crabs. . - 

a Technology of mud crab 

f a t t e n i n g  has  been  

' standardized and grow- 

out culture is in the 

process ofdevelopment. 

Database on brackishwater fishery resources 

a An extensive computerized database information system was developed on brackishwater fishery 

resources of the country. 

The Agricultural Research Information System (ARIS) laboratory is set up. 

The Institute's web site was prepared and launched in own web server and is being updated annually. 

Socio-economics and transfer of technology 

Developed economic policy notes and statistical models for fisheries exports and growth of 

candidate species of finfish and shellfish under culture, hatchery and laboratory conditions. 

Survey on diversification of coastal aquaculture and tsunami loss assessment in brackishwater 

sectorwere completed. 

D Institute village linkage project on technology assessment and refinement in th 

dlur district of Tamil Nadu was successfully completed. 

le coastal a? ~o system 

%tory technc :r model wa for sustainc ~ble  coastal aquaculture. 



5. IMPACT ASSESSMENT' 

5.1 Growth of wctor 

From a homestead1 traditional type of activity, brackishwater aquaculture has grown into a bigger 
industry pract~ced by small and marginal farmers. Area under production has increased from about 
50,000 ha (inclusive of traditional system) to 1,91,074 ha during 2005-06, much of the growth from 
about 70,000 ha to 100,000 ha took place between 1992-93 and 1994-95. The share of aquaculture 
production in total shrimp production showed upward trcnd during the 1980s. In 1988 this share already 
exceeded 20%. and this positive trend continued until 1992, when farmed shrimp accounted for almost 
30% of the total shrimp output. Shrimp production increased from about 30,000 tonnes in 1989-90 to 
1.43.1 70 tonnes in 2005-06. The contribution of marine food in Ind~a's exports is enormous. It has 
increased from Rs. 893 crores In 1990-91 to Rs.7245 crorea in 2005-06. Among the marine products 
exported. frozen shrimps contributed ncarly 69% in value terms. Among the total shrimps exported, 
cultured shrimps contributed 49'!,it on weight basis and 76% on value basis. Concomitant with the above 
growth in commodity, there has been all round development in hatcheries for shrimp seed production. 
feed mills for shrimp Fccd, ancillary industries in aquaculture engineering, drugs and chemicals, 
marketing, processing and cxporl activities. Over 300,000 lobs have been generated in the main and 
supporting sectors. 

The above growth in brackishwatcraquaculturc has largely bccn due to Rcsearch and Development 
efforts of the Fishel-ics Research Institutes of the Indian Council of Agricultural Research and the 
Fisheries Division of the Department of Agriculture and C'oopcration of the Union Ministry of 
Agriculture. which are the nodal agencies of thc country for the two areas respectively. Prior to the 
establishment of ClBA In 1987, the Central Inland Fishcries Research Institute (CIFRI) had carried out 
extensive studies on the fisheries resources. biology and ecology ofthe major estuarine systems of the 
Hooghly-Matlah, Mahanadhi. Godavari and Krishna rivers and the brackishwater lakes of Chilka and 
Pulicat. These studies provided a wealth of information, which forms the basis to aquaculture in these 
ecosystems. A major programme was undertaken by ClFRl during 1972-1985 for developing 
brackishwater Panning in different agro-ecologica!regions under the All l n d ~ a  Coordinated Research 
project (AICRP) on Brackishwater Fish Farming: The project established the basic technology for fish 
and shrimp culture under tide-fed, low-input (seed, feed and management) production system. The 
findings made an impact on the development of extensive shrimp farming in some areas of Orissa, 
Andhra Pradesh andTamil Nadu. 

The Central Marine Fisheries Research Institute (CMFRI) concentrated its efforts on development 
of technology for shrimp breeding and successfully bred a number of species under laboratory 
conditions. It made significant contributions to hatchery technology for the white shrimp 
Fenneropenaeus indicus 



The new growth phase of shrimp culture for higher production. productivity and profitability 
commenced along with the establishment of ClBA. The technology and information needs for 
maintaining sustainable production levels ofabout 4-5 t ha/ crop (in 4 months) became very demanding. 
A new institute, without adequate infrastructure and trained manpower to start with, had to meet the 
challenges of this growth phase. Brackishwater aquaculture has been practiced on empirical basis as a 
state-of-the art, but the problems encountered proved the need for a deep and sound scientific basis. This 
needed a ~nultid~sciplinary approach. 

The area of research has been expanded to include strategic research on production of seed and crop 
of a number of species of shrinip and finfish; numtion and feed technology; fish and shrimp diseases. 
their etiology, prevention and control; pond ecology and productivity; environlnental impact assessment 
and socio econotnic studies, to mention the important areas. Simultaneously basic research in digestive 
and reproductive physiology. nictabolism. enzyme systems, microbial fennentation and immune 
systems has been conducted. 

The inputs have been thc research programmes in priority arcas of brackishwater aquaculture with 
focus on technical programmes. which are immediately relevant to thc production sector. These were in 
the broad areas of shrimp seed production technology; shrimp brood stock development: fish brood 
stock development in captivity; fish seed production: production.techt~ology for shrimp and fish; feed 
fomlulatton and feed production technology; fish and shrrmp disease d~agnosts and health management: 
shrimp farm environmental management and impact assessment; basic research on nutrition, enzyme 
kinetics, bioconversion of feed ingredients and immune system to support the above areas of applied 
research and database on brackishwater aquaculturc practices and production. These efforts were in the 
right direction and in consonance with the needs for technologies and infonnation. 

The outputs from the above programmes have been the technology packages wherever the results 
have been conclusive to a satisfactory level. Such exanlples are the backyard and s~nall scale hatchery 
technology for Fcnr~e~rr)perrcie~ts ~r~diclrs seed production: hatchery technology for Lures cuk.ar~/cr. 
fom~ulated feeds for extensive and semi-intensive culture of P monodo~l: Arremiu cyst production; 
disease diagnostic techniques and water and soil quality standards. These have been transferred to the 
industry and fanners through technical assistance. mining. publications and extension literature. At 
Government policy level, the Institute has played a very significant role in development ofguidelines for 
sustainable aquaculture. in developing standards for aquaculture effluents and in furnishimp scientific 
facts and data on coastal environmental aspects related to brackishwater aquaculture. 

The Institute has worked under constraints of inadequate inhsmcture  of laboratories and field 

facilities. The inordinate procedural delays in getting lands from the State Governments have been a 
major hurdle in physical infrastmcture development. 



Human resource development in specialized areas has taken a long gestation period and 
opportunities in needed areas have been few. There has been imbalance in cadre strength and 
positions. 

There has been inadequate interaction with the industry and farmers and the requirements of the 
sector could not be assessed adequately. 

The State-level mechanism for extension in the Fisheries Departments has been very weak and could 
not absorb technologies and information available at the Institute, with some exceptions. 

Counter arguments based on scientific studies to the allegations that bracklshwater culture has 
negatively impacted thc environment were not articulated in a convincing manner. 

Network withNCiOs andotherorgan~zations on specific themes has been limited 

The shrimp culture industry itself was in a state of euphoria with liberal imports of feed. equipment 
etc. as also with joint ventures and franchise schemes allowing overseas consultants and 
technologies to establish themselves everywhere. Thls was short-l~ved as the problems cropped up 
due to unplanned and unregulated development and unsound technologies. 

Research on governance, policy and markets in relatlon to brackishwater aquaculture did not receive 
adequate attention. 

Research on seed production and health has rcce~ved attention. however culture practice has not 
received the requ~red focus 

Field testing of products developed in the areas of health, feed and environment management has not 
been adequate due to lack offield testing facilities. 

Speeding up and completion of infrastructurc and increasing field testing facilities 

Provision ofbalanced cadre strength and positions in all cadres 

Creation of opportunities for human resources development in identified areas of specialization and 
work needs. 

Increased level of interaction with industry and farmers. 

In addition to State Fisheries Department, additional mechanism of extension needs to be explored. 

For field testing of developed products, partnership with industry and NGOs working with 
brackishwater farmers to be explored. 

a.  Need to evaluate the environmental impact studies carried out and strengthen gaps and build a 
convincing argument in the form ofscientific fact sheets and policy advice. 

Evaluate capacity of other scientific, developmental and NGO organizations and build partnerships 
and networking on specific themes. 



6. SCENARIO 

6.1 Scenario 

Based on emerging trends in brackishwater aquaculture at global and national level, the broad 
scenario by 2025 in the country will be: 

From the present reliance of one shnrnp species with the primary focus on export, brackishwater 
aquaculture will include a number of native species aimed at both foreign and domestic markets. 

With improved quarantine mechanisms and adoption of biosecurity protocols in designated 
hatcheries, exotic species will be incorporated into brackishwater aquaculture. 

a The area under brackishwater aquaculture will increase to 3 lakh ha from the present area of 1.91 
lakh ha with a production of 4 lakh mt by 2025 through better aquaculture planning by states and 
investments from private sector. 

a Environmental impact of aquaculture waste water will increase unless advances in bioremediation, 
together with better aquaculture planning and adoption of good managerncnt practices by farmers 
are in place. 

a By incorporating biotechnology advances into the ongoing shrimp genetic improvement 
programme, faster growing and disease resistant shrimp will bc developed and this will contribute 
significantly to brackishwater aquaculture production. 

Small scale farmers will be better organized into farmer associations and would assume the scale to 
influence input supplies and marketing. 

a Aquaculture planning will have a sound scientific basis and would incorporate the guidelines of 
Coastal Aquaculture and Coastal Zone Management Authorities. 

a Due to increased wealth status of average Ind~an, domest~c markets would play a significant role in 
shaping brackishwater aquaculture. 

a There will be strong public private partnerships in specific research areas and establishment of aqua- 
clinics will play an important role in aquaculturc extension. 

a Comprehensive Indian aquaculture policy would effectively integrate brackishwater aquaculture 
with other sectors. 

The projected target production from coastal aquaculture by Nat~onal Fisheries Development Board 
(NFDB) is 4, 00,000 tonnes by 2020-2 1. Extending the similar trend of projections hrther, the area 
under coastal aquaculture is to be increased from the present 1,91,074 ha (2005-06) to at least 
2,28,00Oha, with an increased national average productivity to 1 ton per ha per year by 2010-1 1 with an 
aggregate national production of 2.27 lakh tons. This growth needs a compound growth rate of 3.59 %, 
9.61 %and 5.92 %respectively in area expansion and production and productivity growth. 

By 2025, to attain a production target of 5,00,000 tons with an area under aquaculture of 3,00,000 ha, 
the per ha productivity should rise to 1670 kghalyear. Compound growth rates needed for this planned 
increases are 1.85%, 3.46% and 3.48% respectively for area, production and productivity. 



Hence technologtcal and pol~cy support for area expanslon and producttv~ty Increase In an eco- 
fr~endly manner IS very much essent~al for augmenting the product~on to 5 lakh tons by 2025 AD from 
the present level of l 43 lakh tons (2005-06) 
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Based on the scenario projected for 2025 and the impact assessment ofexisting interventions, a SWOT 
Analysis has been carried out 

6.2.1. Strenglll\ 

Sector 

Vast physical resources in the form of an estimated potential area of 1.2 million ha under a variety of 
ecological settings. 

Wide spectrum of species choice that can be cultured - 10 species ofshrimp, 8 species of finfish and 2 
species ofcrab in Indian waters. At present, farming ofonly one speciesofshnmp is done in India. 

The large quantum of production is another major strength, which gives the sector considerable 
influence in export market. 

Institute 

The research programmes are well founded on a multidisciplinary approach and in some of the 
Important areas there has been anticipatory research which has becomc useful in time. 

Network with number oflaboratories under SAU system, international organizations and academic 
institutions on specific research programmes in related areas, has helped ClBA in achieving early 
results. 

CIRA has the expertise on ~iiult~plc fields to provide advice to Coastal Aquaculture and Coastal Zone 
ManagementAuthorities. 

0 . 2 . 2 .  \\c;~hnc.;w\ 

Sector 

The sector has grown based on a single commodity (shrimp) and with total export orientation and so 
far has neglected the large potential for diversification and domestic market. 

Unplanned, unregulated and un-scientific development of shrimp farms in the private sector and 
consequent social issues in certain areas and alleged environmental impacts in areas of over- 
concentration of farms. More than 80% ofthe acfivity is concentrated on the east coast. One single 
state (Andhra Pradesh) has about 50% ofthe total area. 

Most of the coastal areas do not have infrastructure facilities such as roads, electricity, 
communication and even drinking water is scarce. Farms have to function under extreme conditions. 

There has been an overplay of foreign consultants and technicians and unrestricted import of 
materials resulting in suppression of indigenous input supply and service sector as also ,skill 
development. . Although an extension system (Brackishwater Fish Farmers Development Agencies) is in place, it 
has remained weak on technology dissemination front. 



State fisheries and local administration are not equipped to play the designated role under Coastal 
Aquaculture Authority Act and this delay the adopt~on and monitoring of guidelines for 
environmentally soundaquaculture. 

More than 85% of the land area under brackishwater aquaculture is stated to be with the small 
farmers. Howeverthe sector is projected as the domain ofbusiness sector and hence the allocation of 
development funds is limited. 

Overall policy guidelines to promote aquaculture development on socially and environmentally 
sustainable levels are lacking. 

The science of aquaculture itself is very young and has to grapple with many interacting problems 
unique to the aquatic organisms and ecosystems. 

Institute 

Inadequate Scientific and Technical staff. 

Network with national and international research institutions and with development departments is 
yet to be strengthened. 

Lack of adequate farm facilities in ditrerent agro-climatic regions of the country for developing s ~ t c  
specific culture technologies 

Sector 

India has a reputation in marine products export in the world market and has almost unlimited 
opportunities for improving its performance from the present US $ 1 billion to take a larger share of 
world market which is of the order of US $50 billion. through brackishwater aquaculture of shrimp, fish 
and other commodities. 

With the strong emphasis being paid to augmenting exports by successive Union Governments, 
cultured shrimp. in 2005-2006, accounted for foreign exchange earnings ofabout Rs 3,400 crores, in 
the total of Rs 7,245 crores earned from marine products exports. While export earnings will 
continue to rise, the contribution from cultured shrimp will increase substantially. 

Consumers' willingness to pay higher prices for seafood which is considered health food as 
compared to meat and poultry assures market expansion. 

The distinct coastal ecosystems and species resources provide great opportunities for 
diversification. Since land-based aquaculture production system works with brackishwater as well 
as seawater, product spectrum can be very large to include many conventional and non-conventional 
species to contribute to food security as well as exports. 

Possibilities that exist for area expansion, though potential area is estimated at 1.20 million ha, 
considering the existence of over 3 million ha of salt-affected areas in the coastal zone and 8 million 
ha of inland saline soils in the north western states of the country, the potential would be much larger. 
The current area utilization is only 0.19 million ha. 



Institute 

CIBA with a multi-disciplinary research base has great opportunities and responsibility, to develop 
Centers of Excellence in many areas such as Fish Health Management, Nutrition and Feed. 
Aquaculture Biotechnology and Environment Management. to serve the growing critical needs of 
the industry. 

The institute has come out with many co~nmercial products. Thc PCR kit released from Aquatic 
Animal Health and Environment Division is well received by the aquaculture sector. Another 
RT-PCR based diagnostic Kit for detection of White Muscle Disease in Mucrohruc,hium rosenhergii 
was released recently. The immunostimulant based on P7h1-ro ung~rilli~ram has been extensively field 
tested. The hatchery management techniques for shrimps and fin fishes standardized by ClBA can be 
easily adopted by private hatcheries. 

The institute has four patents on disease diagnosis and bioremediation that have potentials for 
commercialization. 

6.2.1 7 hrcat\ 

Sector 

Public perceptions on social and environmcntal issues related to brackishwater aquaculture could 
restrict growth ofthe sector. 

Eco-planning and bioremediation programmes are not gnen due Impor-tancc. 

Without diversification and altcr-nation of crops, thc industry based on singlc species and export 
orientation could collapse due to diseascs and markct pressures. 

Post-GATT 1 WTO issues likcantidurnping will havcnegativc impact on export. 

Quarantrne fac~l~trcs for ~ntroductlon ofexot~c aquaculture spccres arc not available. 

Major input supplies of quality seed and reed do not match thc regional requirements and quality 
control mechanisms are not available. 

With increasing production of Litope~7uc~1ts varziiur,iei from other shrimp producing countries and 
increased disease risks to grow larger size f?mOnOdoii, a market segment focused by Indian farmers. 
India's export can diminish. 

Epi~ootic dlseases have already appeared in ihe shrimp farms all along the coastline affecting 
production andeconomy and othernew diseases could pose threats from time to time. . Extensive use of various drugs and chemicals for the control of diseases by the farmers without any 
idea about their efficiency can lead to contamination of shrimp and environment and wasteful 
expenditure by farmers. 

Institute 

CIBA could get drawn into controversies on environmental impact of aquaculture waste water and 
introduction of exotics. 



7 .  PERSPECTIVE 

With the present trend of growth, by 2025, the area under shrimp farming is expected to double and 
reach a total of 3,00,000 ha with the total production of 5.00.000 mi. During the same period, the fish 
culhue especially culture of Asian seabass, is expected to pick up and reach at least 12,000 ha with a 
production of about 50,000 mt. This would require an increase in the area under culture and average 
productivity. On the other hand, the sustainability of this sector is seriously threatened by two major 
issues - viral diseases and environmental issues. This has led to increased risks of crop failure and 
reduced profit margin. Shrimp farms have been abandoned in some areas and the small scale farmer is 
the most affected. TherefOrc. development yf en~~ironmen/,friendI~ and c,ost ~:lfi.ctivc hrackishwatcr 
culture technologies withficus on techniques .suitablefor adoption bv .smallscolc,farmer.s i.s on uTent 
requirement. This would entail technological interventions to reduce the cost of feed and replacement of 
fish meal in feed with alternate protein sources. Greater investment into understanding the pond 
dynamics in relation to microbiology and nutrient flow would lead to better management of soil and 
water resulting in improved product~on from traditional shrimp farming and reduce pollutant load. 
Bio-remedial measures and improvement in the existing Bcst Management Practices (BMP) would 
ensure that shrimp farming remains environment friendly. Promoting institutional mechanisms and 
addressing aquaculture finance issues will ensure that the small scale fanner is empowered to rcalise the 
gains from technological interventions. 

Shrimp farming in the country is seriously afflicted with viral discascs for the last few years. Though 
research has led to rapid diagnostic techniques for White Spot Virus and adoption of' various measures 
like stocking only screened seed, the risk of los~ny a crop st111 remains high. Diseases like loose shell 
syndrome under grow out conditions and Monodon Baculo Virus are of concern in hatcheries. 
Development of diagnostic techniques for other exotic viruses especially Yellow Head Virus and Taura 
Syndrome Virus are also the need of the hour. Unless the risks due to diseases arc managed, farmers 
especially the small scale category will be forced to abandon shrimp farming; it will not be able to attract 
new entrants and banks will be reluctant to finance. Therefbre the existing arld emevging diseasec in 
shrimp andfish production systems would require the adopliort yfa comprehensivv health management 
approach. Control of shrimp diseases will have to be addressed by importing or by developing 
SPFISPR broodstock following GMP, cluster approach and bio-security measures. One of the issues in 
health management is the use of various drugs and chemicals for the control of diseases by the farmers 
without any idea about their efficiency. Therefore there is an urgent need for development of effective 
therapeutants, probiotics and vaccines. Awareness campaigns on an extensive scale are also needed to 
educate the large segment of small scale farmers. 

The sector is dependent on wild spawners and more than 60% ofthe wild spawners are infected with 
white spot virus. On a short term, import of specific pathogen free broodstock through appropriate 
quarantine mechanisms and adoption of biosecurity protocols in hatcheries is one solution. On a long 
term basis, development of captive broodstock and domestication is a permanent solution to ensure 
production of disease free seed. By combining this with a genetic selection programme with 
biotechnology inputs, it would be possible to produce fast growing and pathogen resistant broodstock 
which can lead to higher production. Therefore, development of high-health and high-growth shrimps 
through application o f  genetic and biotechnological tools is essential for increasing production in a 
sustainable manne,: 



One ofthe main reasons that brackishwater farming has become high risk is due to its dependence on 
one species, Penueus monodon catering for export market. Due to this, the farmers face higher disease 
risks and are subject to the price volatility in international markets and production systems. Therefore 
there is an urgent nced to diversify into other shrimp, crab and finfish species. In crab and seabass where 
successful seed production has been achieved, thc missing links for largo scale adoption is the absence of 
cost effective feed that can replace the present practice of using trash fish. Research on the development 
of alternate source of protein and production of low-protein and high energy "eco-hendly" feed has 
assumed greater importance. Successful diversification into crabs and seabass require grow-out feed 
which is still not commercially available. The continued practice of traditional shrimp farming with low 
inputs in West Bengal and Kerala offers opportunities to transfonn these into organic farming practices 
and develop a niche market. Thercfi~re divers~fic~ation o/ .spec,ie~ crnii syslema is vitu1,for sustuined 
growth ofhruckishn'urc~r uquuculture. 

There is no coherent aquaculture policy in India to guide the development of brackish water 
aquaculture. This coupled with multiplicity of ccntral and state agcncies that the brackishwater farmer 
has to approach lo get licenses. approvals and technologies is one of the greatest bottlenecks to respond 
to env~ronmental concerns and rapidly changing global requirements. Coastal aquaculturc planning 
must take into account natural calamities like storms and flooding and climate change due to global 
warming which will lead to an increased number of such disasters along with sea level rise. State 
oltic~als and farmcrs need assistance and capacity bullding to respond proactively to environmental 
compliance as per the Coastal Aquaculture Authority Act. State level aquaculture planning using tools 
likc Remote Sensing and Geographical Information Systems for susta~nable growth is another priority 
arca that is receiving less attention. Brackishwater aquaculturc development depends on a number of 
ancillary industries for thc supply of inputs, support product~on and post-harvest technology and 
marketing. All these havc to be inter-linked in to a value chain with clear marketing strategies. Since 
brackishwater aquaculture presently caters mainly to the export market. WTO, issues like anti-dumping 
will continue to havc a major influence on this sector. Devclopmcnt of domestic and international 
markets for thc produce, establishing a well knit set up for market information and intelligence for 
aquacultu~.e produce with thc objective of reducing infbrmation asymmetries that currently exist among 
different players of thc supply chain should bc supported by public and private investments along with 
implementation of HACCP, traceability, eco-labeling and quality assurance criteria for uniform and 
wider compliance. Therefore dc~velopment ofplunn~ng  tool.^, governonce guidelines und stratcgzes to 
develop vulue chain in hruckish~~ateroquacu!rure crre essentiul requirements. 

Inview ofthe above facts, the five broad thematic areas ofresearch ofClBAwill be to develop: 

1 .  Environment friendly and cost effective brackishwater culture technologies with focus on 
techniques suitable for adoption by small scale farmers. 

2. Comprehensive health management to address the existing and emergingdiseases in shrimp and fish 
production systems. 

3. High-health and high-growth shrimps through application ofgenetics and biotechnological tools 

4. Diversification of species and systems for development of sustainable brackishwater aquaculture 

5. Planning tools, governance guidelines and strategies to develop value chain in brackishwater 
aquaculture 



8, ISSUES AND STRATEGIES 
Six major issues in brackishwater aquaculture have been identified and the strategies to be adopted 

are given under each ofthe issues identified. 

8.1 Increasing thc area under aquac~~l ture  and increasing the aberagr productivity 

Develop technological interventions for improving production from traditional shrimp fanning 
systems. 

More emphasis on system approach and to increase in-house capacity to understand the pond 
dynamics so that overall productivity can be increased under diverse conditions through 
development of pond water and soil management techniques. Based on these studies the pond best 
management practices can be modified. 

Develop planning tools which incorporate aquaculture zonation, site selection based on species 
cultured and canying capacity of the ecosystem, natural calamities and long term changes in 
climate and sea level due to global warning.. 

Development of grow-out technologies for culture of shrimps and fishes in inland saline areas in 
collaboration with CIFE. 

Assist states like Gujarat, Maharashtra with aquaculture planning to bring new areas under 
aquaculture and Andhra Pradesh to reclaim abandoned shrimp farn~s and those converted to 
agriculture. 

Diversification intensified to increase the choice ofspecies to cover ncu areas and markets 

Contribute towards development of guidelines for brackishwater aquaculture which takes care of 
the provisions of Coastal Aquaculture Authority Act and Coastal Zone Management Plans while 
ensuring that aquaculture development is not restricted. 

8.2 Ensure availabilit) of disease frce sccd of P~.t~rterrsnrn~ror/ott 

Domestication ofPenae~rs monodon and development of SPF and SPR broodstocks. 

Assist the government to develop quality standards for seed and guidelines for seedcertification. 

Develop bio-security protocols that can be adopted in hatcheries. 

8.3 Need furo\erall health management to control exi\tinp and emerging diseates 

Develop disease control mechanisms based on epidemiological studies and evaluating economic 
consequence ofdiseases. 

lmprove in-house capacity and network with other institution for development of prophylactics. 
therapeutants, diagnostics and vaccines. 

Integrate the work on fish health with that of environment management and develop guidelines that 
can be incorporated into the Best Management Practices adopted by farmers. 

Develop quarantine mechanisms and protocols for introduction of exotic species and assist the 
DAHD & F to establish quarantine facilities. 

Facilitate the establishment of a net work of laboratories for monitoring and surveillance ofdiseases 
under DAHD & F. 

Establishment of Centre of Excellence in Aquatic Animal Health Management and cany out 
anticipatory research to tackle new emerging diseases. 



8.4 Ensure that there is noenvironmcnlal i n~pac t  due to increasing area and intrnsifieation under 
aquaculture 

Develop bio-remediation products from agro waste and microbe mining that can be used safely in 
ponds to bring down levels oforganic carbon, nitrogen and phosphorus levels. 

Based on the field and modeling work on the carrying capacity of creeks, develop brackishwater 
culture guidelines that can be applied in different geographic areas. 

Environmental impact due to aquaculture development is prevented through sound planning by 
application ofGIS and addressing choice of sites. zonation andcanying capacity ofecosystem 

Improve the existing effluent treatmentplants to be adopted by individual and clusteroffarmers. 

8.5 \litigate against risks due to mono cropping of Rnrorro~lot~ through diversification of species 
and systems 

Development and standardization of seed production, nursery and grow-out culture technologies for 
prioritrzed species ofshrimp, crabs and finfish identified for diversification. 

Investments on basic research on digestive physiology to optimize feed development and on 
reproductive physiology to address problems in maturation and seed production of diversified 
species. 

Transfcrand commercializing the technologies of seed and feed production and promotion of culture 
ofdiversified shellfishlfinfishes. 

Socio-economic evaluation for development of income and employment opportunities and 
addressing risk and uncertainty in relation to speclcs diversiticat~on. 

8.6 Ensure that Orackisl~rralcr aquaculture contrihulrh sig~~ificantl) 11) increasing the wealth 
\tatus ol 'sn~all wale farmer\ and to foreign r a rn i r~es  

Technology development for reducing the costs of ked  through replacement of fish meal with 
alternate plant protein sources. 

Regulation of drugs and chemicals of unproven efficiency being marketed to avoid wasteful 
expcnd~turc by farmers. 

, Empowering farmers and women self help groups to ensure that aquaculture development is socially 
acceptable. 

Promotion of value cham for cach of the diversified specrcs with development of market strategies 
for domestic and export market. 

Modeling changes in terms of trade and gains ffom value chain analysis, market intelligence and 
development of support policies. 

Promote public private partnership in brackishwater aquaculture and develop policy guidelines to 
promote the partnership. 

Promote institutional and informal arrangements including aqua clubs and gender dimensions to 
promote greater equity and increased wealth creation by the small scale farmer. 

Increase in the share of international market through adoption of HACCP in hatcheries and farms, 
improved traceability, eco-labeling and product quality assurance 

Establishment of domestic market for high value species taking advantage of raising standards of 
Indian people and the awareness that seafood is a health food compared to meat products. 



9. PROGRAMMES AND PROJECTS ON TIME SCALE FOR FUND 
REQUIREMENTS 

Research programmes under the various thrust areas are listed with the time frame 

ACTIVITY 2007- 2012- 2017- 
Research 1 2012 1 2017 1 2025 

Programme 1. Environment friendly and cost effective brackishwater culture technologies with 

Developing database for delineating the aquaculture pond soil 
profile under different agro climate and to develop a system of 
pond bottom soil taxonomv. 1 1 1  

focus on techniques suitable for adoption by small scale farmers. 
- 

I I I 

Fracl~onation oforganic rnarterand drtermination ofc~rhon and I 

Basic 

nitrogen mineralizstion rates for each fraction and sorptlon and 
desorption studies of phosphorus to understand the dynamics in 
oond soils. 1 1 1  

Understanding basic pond dynamics in relation to microbiology 
and nutrient flow. 

I N~trogen budgeting In shrimp aquaculture for Improvement of 
fertilizer and feed manaeement 1 1 1  

Appl~ed Opt~mrs~ng varyrng organlc carbon Inputs to aquaculture ponds 
and ~ t s  effect on sedrment nltrogen retentron, and on shrrmplfish 1 7  1 

1 and crop productivity. I 1 I 

I Pond bottom soil management techniques and pond fertilization 
procedures to improve productivity ofpond svsterns. 1 1 1  

I Evaluating the scientific basis of Best Management Practices 
(BMP) being adooted to improve them 1 1 1  
Technolog~cal rnterventlons for lmprovlng product~on from 
tradrtronal shr~mp farm~ng systems 

Development of low-coil and low fish meal feeds for shrrmp 
aauaculture 

I A I I I 

Applied I Lou cost technology for the culrurc ol'shcll fiihes and finfishe, I . . -. 
I in inland saline areas. I I I 

Basic Determination ofpathway of detoxification of aquat~c toxicants 
and detection of detoxifying genes through nucleic acid based 
techniques. 

Removal mechanism of aquatic pollutants using plants and 
agro-wastes - 

Applied Isolation and characterization of indigenous bacteria for 
development ofprobiotics, biostimulators and bioaugmentors. 
Development and evaluation of environmental friendly 
products (phytochelatorsl biosorbentsl natural ion 
exchangers/immobilizing matrices) from plants and agro- 
wastes for bioremediation ofaquaculture water. 



Type of 
Reclearch 

Basic 

Bioremedial measures for pond based water recirculation 

Development of bioeconomic and prediction models for 
enhancing fish production and sustainable livelihood options. 

I Evaluating aquaculture finance issues related to credit and 
insurance and repaying capacity of small farmers 1 1 1  - 

I Evaluate gender participation in brackishwater aquaculture and i I I 

I measures to explore possibilities of gender equity to empower 
women in coastal aquaculture I I I  
Institutional and informal arrangements including aqua clubs 
and gender dimensions in aquaculture extension 1 1 1  

ProgrammeZ. Comprehensive health management to address the existing and emerging 
diseases in shrimp and fish production systems. 

Strategic 

Basic Cataloguing of pathogens in brackishwatcraquaculture systems 

and parasites causing epizootics and economic consequcnces of 
diseases. 

Soclo-economlc ecaluat~on of need based technology 
~dent~ficat~on andcapac~ty bulld~ng 

Replacement of fish meal In feedu ~ t h  alternate proteln sources 

I Surveillance of shrimp and fish health in coastal aquaculture 
svstems. 

- 

Microbial diversity and microbe mining for bioactive 
comoounds for aoolication in aauatic animal health. 1 1 1  . . . , I Genimics and proteomics of selected viral and bacterial / 1 I 

I . '3 I I I 

Applied I Development of prophylactics and thera~eutants for disease I I I . . .  
control. in aquaculture using conventional and molecular 
approaches such as siRNA, DNAvaccines and tissue culture. 1 1 1  
Development of microarray diagnostics for viral and bacterial 
diseases of shrimp, fish and crab. 

Epidemiology of diseases for developing disease control 
programme 



Programme3. High-health and high-growth shrimps through application of genetics and 
biotechnoloeical tools 

w of 
Research 

Strategic 

I Development of quarantine protocol in support of regulated 
introduction ofexotic aerm~lasm. 1 1 1  

ACTIVITY 

Establishment of Centre of Excellence in Aquatic Animal 
Health Management. 

Conventional selection programme for improved growth and 
disease resistance 

Marker-assisted selection programmes for genetlc 
improvement of brackishwater shellfish 

Basic 

Applied 

I Cloning and expression ofstructural protein genes of WSSV for 
develo~ment of immunodiaenostic assay. 

Development of DNA markers and genome mapping for 
identification of candidate genes for economically important 
traits in brackishwater shellfish. 

Development of HACCP guidelines for adoption in hatcheries 
and grow-out systems. 

I Development of biosecurity protocols for hatchery and grow- 
out svstems 

2007- 
2012 

Programme4. Diversification of species and systems for drvelopment of sustainable 
brackishwater aauaculture 

2012- 
2017 

I Development of technology for controlled breeding and seed 
production of species identified for diversification I I I 

2017- 
2025 

Basic Production dynamics, nutritive value for diversified live food 
organisms 

Hormonal control of oocyte development and maturation in 
species identified for diversification 

- I I 1 

Controlled breeding technologies for brackishwater 1 

Basic 

Applied 

I ornamental fishes 

Development of cost-effective culture techniques for species 
identified for diversification 

Digestive physiology, energy metabolism and nutrient 
utilization in species identified for diversification 

Development of larval, nursery and grow out diets for species 
identified for diversification 

Development of organic shrimp and fish farming protocols and 
organic feeds. 



ProgrammeS. Planning tools, governance guidelines and strategic value chain management 
options for developing hrackishwater aquaculture 

Type of 
Research 

Basic 

Applied 

ACTIVITY 

Modelkg aquaculture production under different scenarios of 
diversification. 

Development of support policies based on modeling changes 
and gains in trade and impact on small scale farmer using value 
chain analysis andmarket intelligence. 

Development of support policies to promote income and 
employnlent opportunities and addressing risk and uncertainty 
for small scale farmer. 

Demonstration of culture technolog~es of diversified species 
for livelihood options. 

2007- 

2012 

2012- 

2017 
2017- 

2025 



10. LINKAGE, CO-ORDINATION AND EXECUTlON ARRANGEMENTS 
The Institute has established good linkages with other research institutions for carrying out the 

projects envisaged. Apart from these the Institute is an active member in various networking projects. 

Major Programmes Organization 

Nutrition 

Aquatic 
animal health 

Social 
sciences 

Human 
resource 
dcvclopment 

Bio-enzyme research 
Cellular metabolism 
HACCP and food safety 
Surveillance of diseases and culture 
technology development 
Extension programmes 

Social Science Research 
Agricultural Economics & Policy Research 

Statistical modeling 
HRD 

CFTRI, Mysore 
CCMB. Hyderabad 
CIFT, Kochi 
State Fisheries 
Colleges 
MANAGE, Hyderabad 
NFDB, Hyderabad 

TISS, Mumbai 
NCAP. New Delhi 
NFDB, Hyderabad 
IASRI, New Delhi 
CIFE, Mumbai 



1 1 .  CRITICAL INPUTS 

Field testing infrastructure facilities 

Staffing in all cadres as per lCAR Norms 

BOBP. Chennai 
WorldFish Centre, 
Malaysia 
Auburn University, 
USA 
AIT. Bangkok 
NORAD, Norway 
IFREMER, France 
INRA. France 

University of 
Sterling, UK 
NACA, Thailand 
IFPRI. Washington 
FAO, Rome 
IFPRI, Washington 

Resources 

Aquaculture 
environment 
Culture systems 
Broodstock 
management 
Nutrition 

Aquatic animal 
health 

Social Sciences 

Humanrescurce 
development 

HRD through rigorous and periodic training of scientists and technicians 

Resource assessment 
Fish resource conservation & Aquaculture 
extension 
Research on aquaculture environment 

Aquaculture farm management 
Shrimp broodstock selective breeding 
Breeding and culture of finfishes 
Fin fish. Shell fish nutrition and 
metabolism and exogenous bioenzyme 
research 
Research in fish diseases 

Fish diseases 
Policy research 
Aquaculture guidelines 

HRD 

External support in training ofscientists in highly specialized areas such as genetics, biotechnology, 
immunology and vaccine development. 

Policies for sustainable brackishwater aquaculture at the Central and State levels and essential 
regulations 

Industry - Institution linkages in R&D areas. , 

Networking of R&D in aquatic animal health management, shrimp domestication, feed 
development, organic farming, extension and economic evaluations. 

12. RISK ANALYSIS 

Shrimp farming in India has experienced a quantum jump and at the same time has faced many 
pitfalls. The country possesses number of significant advantages for successful brackishwater 
aquaculture. It has suitable temperatures all through the year and have a wide spectrum of aquaculture 
species. It has offshore broodstocks of the most sought-after aquaculture species, Penaeus monodon. 
However the sector faces many risks which are listed below: 



12.1. Production Risks 

Diseases are the most restricting production risk faced by the shrimp farming sector in the country. 
Explosion in virus disease problems was experienced not only in India but also in many Asian countries. 
However while other countries have shifted a greater share of their production to L.vannamei for which 
SPF stocks are readily available, India is continuing to relay only on I! monodon. With more than 60% of 
P monodon wild broodstocks infected with WSSVand the increasing appearance oflose shell syndrome 
after 60 days ofculture, the probability of losing the crop is higher. 

Non availability ofquality, reliable inputs is another production risk that is to be tackled. 

Most of the small scale farmers do not have spare ponds which can be used as reservoirs. Therefore 
water cannot be chlorinated before use and these farmers run the risks of diseases as well as reduced 
production. 

Effluent water treatment has attracted considerable attention and many bigger shrimp farms have 
effluent treatment ponds where sediments are allowed to settle at the bottom before the water is released. 
As such these improvements are not adopted by the small scale farmer due to higher costs and the 
concentration of such fanns in creek based farming systems lead to environmental risks for the 
ecosystem. Natural calamities and long term changes in climate and sea level due to global warming 
can cause unfavorable conditions and lead to large areas currently under culture to be abandoned. 

The non adoption of the environmental norms as stipulated inthe Coastal Aquaculture Authority Act 
can lead to cancellation of license to operate the farms. 

12.3. Hiotli\crsit!, Risks 

There is a clamow for introduction of exotics and there is risk of introduction of exotic diseases or 
ecological risks due to establishment of invasive exotic species. 

12.4. Market risks 

Non compliance with the standards like the use of antibiotics set by importing countries and trade 
restrictive measures like anti dumping also can lead to rejection of consignments. The cost of inputs is 
raising while the price received by farmers is reducing and coupled with the loss due to diseases, the 
farmer faces the risk of making a net loss. Strengthening of rupee against the currencies of our seafood 
export countries can lead to reduced profit margin since most of the shrimp produced is exported. 

13. PROJECT REVIEW, REPORTING AND EVALIJATION ARRANGEMENTS 

The present system provides for such reporting and reviews through organization of projects and 
Divisions at the Institute level. The supervisory, evaluating and advisory structure has been organized 
into StaffResearch Council (SRC) and Research Advisory Committee (RAC). 

The projects proposed by the Divisions are critically examined by the SRC and scrutinized by the 
RAC in the light of the Institute's mandate and immediate and long-term goals assigned to the Institute. - 
For all the projects, technical programme-wise, quantifiable and monitorable targets are set and closely 
monitored fordeliverables by the Project Monitoring and Evaluation Committee 



The institute also has an Institute Management Committee, to advice and assist in the management 
ofthe Institute with delegatedadministrativeand financial powers. 

The Director as Chairman or Member of the committees draws suggestions, advice. 
recommendations and decisions from these committees as per the terms of reference in managing the 
research programmes and administration. 

The research and administration of the lnstitute is reviewed once in five years by Quinquennial 
Review Team constituted by the Council and submits their recommendations for consideration and 
implementation by the Council. 

Anew concept of Interface among the three departments ofAgriculture Ministry- DAC, DAHD&F 
and DARE has been put into practice for added co-operat~on among the different groups under R&D. 

The Institute's resource generation is mainly from farm produce consultancies, royalties, testing fees 
and trainlng charges. Funds were also generated through external funded projects. 

Amount In Lakhs 

Head IX Plan X Plan XI Plan (Projection) 

Revenue Generation 14.74 91 80 125 00 

External funded Projects 113.43 555.96 1000.00 

The resource generation could be further improved by strengthening farm facilities, hatcheries and 
animal health testing facilities of the Institute. Consultancies. contract research and external funded 
projects are other sources to gamer more revenue for the Institute. 
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The execution ofthe identifiedprogramme would lead to the following outputs: 

Culture technologies for improving production from traditional shrimp farming systems of West 
Bengal and Kerala. 

Low cost feed through replacement offishmeal with alternate plant protein sources. 

Improved good management practices based on scientific input which is extensively adopted by 
farmers. 

Extension technical material that could be disseminated through the Village Knowledge Centers and 
innovative extension approaches integrating public and private sector agencies. 

Identified enabling environment and linkages required for successful institutional and informal 
arrangements for operating farmers associations 

Effluent treatment systems which can be adopted by individual and by cluster of farmers 

Coastal Aquaculture Authority guidelines based on cawing capacities of individual creeks and 
geographic areas. 



Improved pond water and soil management techniques and bioremediation products based on 
natural plant products which would address both water and soil quality as well aa environmental 
impact. 

Health management products (diagnostics, prophylactics and therapeutants) developed based on 
molecular approaches which would help tackle risks due to disease. 

HACCPguidelines to be adopted in hatcheries and farms for health management and product quality 
assurance 

Domesticated broodstocks and fast growing and specific pathogen resistant stocks developed 
through the application of genetic and biotechnological tools. 

To bring about diversification - seed, feed and culture technologies for a number of shrimps, crabs 
and finfishes. 

Organic farming technologies which help farmers toaccess a niche market. 

Planning tools, policy guidelines and value chain development strategies which meet the demands 
ofboth domestic and expon markets. 

Support policies to promote income and employment opportunities and addressing risk and 
uncertainty for small scale farmers. 

16. OUTCOME OF THE: R& D PROGRAMMES UNDERTAKEN 

The outputsand the strategies identified will ensure the following outcomes. 

Increased productivity levels in the traditional, extensive and intensive sectors of shrimp farming 
without any adverse environmental impact. 

Area under brackishwater aquaculture increased due to diversifications of species and science based 
aquaculture planning. 

No adverse environmental impact due to increased productivity and area under brackishwater 
aquaculture. 

Brackishwater aquaculture exonerated from allegations of environmental pollution due to 
application of bioremediation technologies and implementation of Coastal Aquaculture Authority 
guidelines. 

Quality produce which meets the diversified needs of both domestic and foreign consumers. 

Brackishwater aquaculture contributes significantly to increased wealth status of small scale 
farmers and foreign earnings. 

Brackishwater aquaculture becomes socially equitable, participatory and acceptable. 
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