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Aquaculture, which contributes half 
of India's fish production utilizing only 
16% of its brackishwater and half of 
freshwater culture fishery potential, is 
emerging as the focus for future fisher- 
les development. This surmise is 
based on the present situation of the 
production from capture fisheries be- 
coming almost stagnant. Information, 
particularly on the huge potential of 
aquaculture for fish production, is not 
properly disseminated among the con- 
cerned in India. Public awareness has 
to be created that the nutritional security 
of lndia depends heavily on how the 
country develops aquaculture with ex- 
pediency. Since the population is ex- 
pected to touch 1.5 billion in another 25 
years, the quantity of nutritious food re- 
quired to eliminate malnutrition will be 
very high. Considering the fast rate of 
urbanization of agricultural lands, the 
only reliable source that will remain at 
our disposal is the huge hidden poten- 
tial of aquatic resources that can be ju- 
diciously harnessed through aquacul- 
ture. Hence, awareness creation 
programmes are to be taken up to edu- 
cate publiclconsumers on one side and 
the politicians, administrators and offi- 
cials who are ~nvolved in decision-mak- 
ing process for fisheries1 aquaculture 
development in lndia on the other. The 
prevailing wide communication gap has 
to be bridged and the realities under- 
stood with the cooperation of develop- 
ment agencies, a challenge which has 
to be met immediately (Sakthivel, 2001). 

Importance o f  Aquaculture 
Extension 

An Increase in fish production de- 
pends upon many factors namely, the 
expansion of the area under aquacul- 
ture, diversification of culture technolo- 
gies and cultivable fish species and a 
system of information transfer from the 
research and development centres to 
the farming households. The prime ob- 
jective of aquaculture/fisheries exten- 
sion is to persuade and help aqua farm- 
ers and fishing communities to improve 

upgradation of socio-economic condi- 
tion and quality of life through their farm- 
ing practices for increased fish produc- 
tion and income (Kurnar. 1999). Educa- 
tion and training of rural communities to 
developlimprove their aquaculture skills 
and capabilities is the core function of 
aquaculture extension system which is 
expected to perform five major tasks. 
These are : (i) dissemination of appro- 
priate technology (Education), (ii) con- 
vincing the farming community to adopt 
such technologies(Motivation), (iii) col- 
lect the farmers response (Feed 
back),(iv) refinement of technology to suit 
the farming situation (Assessment. and 
Refinement) and (v) act as a link be- 
tween the research and user system (Li- 
aison). 

Extension and developmental efforts 
in the fisheries sector could improve the 
socio-economic conditions of fish farq- 
ers particularly the shrimp farmers 
through gain in knowledge, increased 
production and favourable attitudes 
(Krishna, 1986). Though a great deal of 
technology development and transfer 
has taken place in aquaculture, a broad 
network of extension system to reach 
the clientele at large 1s yet to be estab- 
lished (Krishna 1995). A national semi- 
nar on fisheries extension organised in 
1980 identified extension as one of the 
weakest entities in fisheries develop- 
ment and quoted the observations of the 
National Commission on Agriculture, 
thus: "Absence of adequate work in fish- 
eries extension has been one of the prin- 
cipal reasons for slow pace of inland 
fisheries development". Efficient exten- 
sion services are required to support the 
existing farmers and the new entrants 
for effectively promoting equitable and 
sustainable development of aquacul- 
ture that will contribute to overall rural 
socio-economic life. Quick and large- 
scale motivation of fish farming commu- 
nities is essential to learn and use the 
technologies and mobilise essential 
materials and technical inputs at their 
doorsteps. No system has been devel- 

oped to facilitate two-way flow of ~nfor- 
mation between the top officials of the 
departments (who frequently get ex- 
posed to research and development in- 
formation) and the grass root level ex- 
tension and field personnel. This em- 
phasizes the need for a well-organised 
and dedicated Aquaculture Extension 
Service. Similar views have also been 
expressed time and again by many work- 
ers in lndia (Radheshyam and Kumar, 
1982; Slngh and Sampath, 
1981,1982,1983 & 1990; Tripathy ef 
a/.  1982). Several expert panels and 
committees have also highlighted the 
importance of extension in fisheries 
sector (Anon, 1976 & 1989). 

Present Scenario 

The Organizations providing fisher- 
les extension services in lndia are cat- 
egorized and presented in Tablel. Fish- 
eries Division in the Department of Agri- 
culture and Cooperation under the 
Union Ministry of Agriculture is the nodal 
agency for coordinating fisheries devel- 
opment programmes in the country and 
in formulating major policy guidelines 
for the States. Fisheries extension 
programmes are planned both at Cen- 
tral and State levels and implemented 
mainly through State Departments of 
Fisheries. Fisheries extension 
programmes, including aquaculture ex- 
tension, are executed at field level ex- 
clusively by the respective State Fisher- 
ies Departments. However, unlike agri- 
culture where the agriculturedepartment 
has the primary role of extension and 
mobilizing support services for the farm- 
ers, fisheries sector is yet to start a dedi- 
cated and organised extension service. 
Aquaculture extension services are pro- 
vided mainly through the BFDNFFDA 
programmes and these have been 
found to be too inadequate to dissemi- 
nate the improved aquaculture technol- 
ogy packages throughout the country 
(Kumar, 1996). 

Aquaculture extension personnel 
are to support and render all possible 
technical service/advice to the farmers. @ 



Table l .  Aquacul ture Extension Serv ices in India , I I 

SI.NO ( Stream/Organization 

1 

2 

KVKs, TTCs & other TOT 
Programmes of Fisheries Research 
Institutes (CIFA 8 CIBA) 

I I I I I 
Extension Programme/ Scheme 

3 * Conductlng vocatronal r&nrngs \ 
* Provldlng Seed supply p: cost basts 
* Conductrng demonstratrons 
* Conductrng farmers meet, Fleld days 
* Provrdlng technrcal advrpe 
* Drstrlbut~on of llterature 

etc 

~ c t i v i t i i k  

Fisherres Division. Ministry of 
Agriculture & Cooperation, 
Govt. of lndia 

StatelUTs Departments of 
Fisheries 

Indian Council of Agricultural 
Research (ICAR) 

Aquaculture Authority, FFDAs & 
BFDAs 

FFDA& BFDA 

4 

5 

6 

* Issuing license 
* Information transfer 

* Providrng Training 
* Organising demonstrat'ons I 1 
* Organisation of seminars, workshops 

etc 1 

* Providing tralning 
I 

Seed supply on cost ba;s)s 
* Extending subsidy assistance 
* Organising demonstrat/?ns 
* Conductrng farmers meet, field days 

State Agricultural Unlversltres 
(SAUs) - College of Frsher~es 
( l l + l + l )  

MPEDA. Mlnrstry of Com- 
merce, Govt of India 

Other Development Depart- 
ments In the Centre and 
States (Mln~stry of Rural De- 
velopment, DBT, DST, DAE 
etc , 

TOT Programmes as part of Educa- 
tron 

Export promotion through Fresh and 
Bracklshwater Aq~acdlture 

R & D efforts to Improve the technol- 
ogy package and prlot scale demon- 
stratron, Rural Development 
Programmes to lmprove the llvlng 
standard of rural people 

' Provlding trainlng 
* Conducting awareness 
* Drssemrnatrng punted e 

als I I * Conducting exhlbitlons 
* Organrsatlon of semrnars, workshops etc 

* Helpng the farmers fro& ~ r o ~ e c t  prepa- 
ratlon to marketing 

* Provlding technical se ife 
* Provrdrng subsidy assrs ance 
* lrnpanng tranlng 1 1  
" Asslstance In project preparatron 
* Assistance In obtain~n~lkredrt 
* Dlstrlbutlon of lrterature~ 

reduction, quarantrne 

* Tra~nlng 
* F~nanclal support for 

prrntlng literature I 

U,,I 



FISHING CHIMES -- -,, 
A 6  

They are expected to help them in soil 
and water analysis, and accordingly 
advice on manuring and feeding sched- 
uies, environmental monitoring, dis- 
ease diagnosis and health care etc. But 
no such services are extended due to 
inadequate facilities and lack of trained 
manpower. in most of the State fisher- 

7 

ies organrzations there are no exclusive 
fisheries extension services as such. 

Extension and technology transfer 

NGOs and Private Agencies 
(Feed & other lnput compa- 
nies) 

per se has been the responsibility of the 
State Fisheries Departments. The Fish 
Farmers Development Agency (FFDAs) 
and Brackishwater Fish Farmers Devel- 
opment Agency (BFDAs) with district 
level jurisdiction have been the impor- 
tant machinery for promotion of aquac- 
ulture. However, the FFDNBFDA mecha- 
nism could not be supported with tech- 
nology innovations and improvements. 
Its access to subject matter specialists 
is very limited. Basic infrastructure for 
problem-solving at local level is want- 
ing. Further, the administrative and or- 
ganizational systems for extension at the 
StateIDistrictifield levels need strength- 
ening for playing an effective role. Al- 

Integrated Rural Development 

though many agencies (ICAR institutes, 
SAUs, MPEDA, Banks, NGOs etc.) have 

* Campaigns for eco friendly aquaculture 
Technical Advice 

* Supply of inputs on credit basis 
* Farmers meets 
* Farm trips 
* Organising rural poor 
" Mobilizing water bodies on iease 
* Input assistance 
* Group savings 
* Balanced Development of Coastal areas. 

substantially contributed for the devel- 
opment and transfer of technology at 
field level, their activities are constrained 
by lrmited manpower, lack of coordina- 
tion and duplication of efforts. Suitable 
extension models for brackishwater 
aquaculture need to be developed con- 
sidering the status and scope of the 
major TOT components (technology de- 
velopment, extension and utilization). 
Like the Training and Visit system, which 
has been successful in agriculture, 
there is no proven extension model for 
aquaculture. The available media for 
group or mass communication have 
hardly been used for the development 
of aquaculture. All these lacunae clearly 
indicate the necessity to develop a 

mechanism for an effective Transfer of farming households (Cox et a/., 1998) 
Technology. The SAUs (Colleges IFac- and it is high time to devise alternative 
ulties of Fisheries) should closely work approaches. Transfer of Technology 
w~ th  the Department of Fisheries and model is not a generalizable model 
its extension programmes in the related amenable to ail circumstances, clients 
State. and policy goals. Client-driven systems 

The techndlogy transfer and exten- and pariicipatory part- 

sion education were given further thrust researchers, 

by the iCAR by opening Krishi Vigyan extensionists, producers and other us- 

Kendras (Farm Science Centres) and ers and can be more effective and effi- 

Trainer's Training Centres (TTC). In cient (Monu 1995). Two factors were 

KVKs, fish farmers are trained on avail- found to be common for successful tech- 
nology development and transfer. One able technologies according to their . . 
IS rntegration of research, extension and 

needs. In fisheries sector, three impor- 
tant KVKs are functioning, one at 

farmers' participation and the other is 

Bhubaneshwar, Orissa (CIFA) for Inland 
strong farmers' organization at the 
grassroot level. Small benefits in wide 

Aquac~llture, and the other at Narakkal, areas and quick adoption of innovations 
Kerala iCMFRl) for Mariculture and at are recognized as important 

Kakdwip iCICFRI) West Bengai for in the technology transfer mechanism 
Brackishwater Aquaculture. There are (Sharif ef a,, , g80; Halim, 199, ), As most 
Only TTCsl One each at  'IFA' of the coastal States in India were new 
Bhubaneshwar and CMFR' '  to commercial scale shrimp farming, 
where trainers from State Departments lack of awareness of good farming prac- 
Of Fisheries' NGOs and Others are tices and lack of suitable extension ser- 
trained f ~ (  to months' Need-based vices had led to a host of problems, Mo- 

term training programmes are tivating the farmers on the use of good 
organised for the benefit of fishers, fish management practices and awareness 

entrepreneurs and NGOs building continues to be a Herculean 
the /CAR Fisheries Research Institutes task, for which, the present facilities in 
and Fisheries Colleges as part of their the States,UTs continue to be inad- 
extension programmes. Short-term equate, 
training programmes are also con- 
ducted by private institutes like MAC At present, there is a general lack of 
School of Aquaculture at Thoothwkudi in support for shrimp farmers. Ivlost of the 
Tamil Nadu and Raman Academy at problems encountered by the farmers 
Kakinada in Andhra Pradesh (Ayyappan are because of the wrong Practices 
and Biradar, 2002). adapted by them due to ignorance and 

the lure of making more money. BFDAs 
At the global level many stud- and State departments are ill-equipped 

ies have- highlighted the weak aspects to cover the vast area that has been de- 
of the Research-Development-Diffusion veloped for shrimp farming, ~~~t of the 
model and proposed a new link- farmers are illiterate and are entirely 
ing research scientists, extension dependent on private 'consultants' or the 
agents and farmers to work together as technicians from feed companies for 
equal partners. It is increasingly recog- technical support. The so-called 'con- 
nized that conventional approaches to sultants' in most cases are persons 
agricultural extension have failed to re- without sufficient practical knowledge 
spond adequately to the needs of Poor and experience in shrimp farming and 



they take advantage of the situation. A 
strong technical support is necessary 
to enable the shrimp farmers to adopt 
the best management practices. The 
shrimp farming technology should be 
continuously reviewed and improved. 
Such improvements should be commu- 
nicated to the farmers through estab- 
lished extension methods and on-farm 
trials, trainings etc., (Aquaculture Author- 
ity, 2001). 

It is quite evident that when support 
from extension service is not adequate, 
the small-scale operator has to depend 
on external sources for information. In 
the case of higher input based culture 
of high valued species, like shrimp, it 
has been experienced that in the ab- 
sence of effective extension services, 
most information is volunteered by 
groups associated with manufacturers 
and dealers of feed, drugs, chemicals, 
appliances and equipment. Aggressive 
marketing by these interest groups of- 
ten push the farmers towards over in- 
tensification by luring them to short term 
profitability at the expense of environ- 
mental and social sustainability (Aquac- 
ulture Authority 2001 ; Kumar. 1999; 
Kumaran et a/. 2001). Lack of proper 
extension machinery, extension orien- 
tation and extension skills in the State 
fisheries departments could be the 
cause of this malady. Further, the fisher- 
ies officers and staff are basically tuned 
to function as fisheries administrators, 
and as such, hardly any inclination ex- 
ists in providing extension services. 

Research - Extension - Farmer 
Linkage 

Aquaculture contributes significantly 
for the country's fish production. Various 
technological interventions led to area 
expansion, species diversification and 
productivity improvement. Effective tech- 
nology transfer is greatly influenced by 
the extent of functional linkages between 
and among the sub-systems involved 
in the process. The success of any ex- 
tension programme and adopted ap- 
proach is highly influenced by the ap- 
propriateness of the package of prac- 
tices introduced. The approach and the 
technology package should be comple- 
mentary to each other. Effective technol- 
ogy transfer requires firm linkages be- 
tween research and extension. Technol- 
ogy is developed through research, and 
extensionists must have access to re- 

searchers to know and understand the 
latest technology to ensure its success- 
ful transmission to farmers. At the same 
time, a good feedback from the farming 
community obtained through extension 
personnel would be of great help to the 
researchers in planning relevant re- 
search programmes or in modifying the 
existing programmes in tune with the 
farmers' needs. At present, the linkage 
between and among the stakeholders 
(research, extension, input agencies, 
public and farming community) is quite 
weak. There is a very limited interaction 
that exists between the fisheries col- 
leges of SAUs and the fisheries re- 
search institutes of the ICAR even when 
they are located in the same place or a 
nearby place. This is one of the reasons 
why the technologies already developed 
at these institutes remain unknown to 
each other. As the colleges of fisheries 
have to lay more emphasis on tackling 
problems of local nature, linkages with 
the institutes located in the respective 
States or neighbouring States are sug- 
gested (Abidi and Biradar,2001). 

There is a definite lack of good inter- 
change between researchers and ex- 
tension agents because the responsi- 
bilities for these functions are vested in 
different departments and rarely any ef- 
fort is made to provide formal coordina- 
tion between them. Aquaculture depart- 
ments have either a research or an ex- 
tension function. There should be work- 
shops, discussion meetings and inter- 
actions before and after completion of 
one cropping cycle. These sessions 
provide a common platform for the ex- 
tension agents, senior fisheries officers, 
fish farmers and scientists of research 
institutions to meet and discuss various 
emerging issues. Workshops also pro- 
vide opportunity for the participants to 
get first hand information about the per- 
formance of particular technology pack- 
ages at farm level. In such workshops, 
operational and administrative prob- 
lems can also be discussed. Frank dis- 
cussions and exchange of ideas help 
scientists to get an insight into field prob- 
lems and plan cost-effective field re- 
search. The scientists will also get an 
opportunity to brief the group about some 
of the recent findings and technologies 
developed by the research institutioris 
and provide ready-made solutions to 
some of the emerging technical prob- 
lems. 

At piesent, research and extension 
linking mechanism is established 
mainly through training of extension per- 
sonnel at research institutes and inter- 
action among senior officials of the 
State fisheries departments, /Fisheries 
Division of the Government of India and 
research managers of fisheries re- 
search institutions through formal meet- 
ings. The grass root level workers and 
junior officers do not get opportunity to 
interact with the scientists working in the 
field. Moreover, the senior officers who 
frequently attend meetings, seminars, 
and workshops on behalf of their orga- 
nizations hardly make any effort to share 
their experience or exposure with junior 
officers and field level workers of their 
own organization. No system has been 
developed to facilitate two-way flow of 
information between the top officials of 
the departments who frequently get ex- 
posed to research and development in- 
formation and the gross root level ex. 
tension and field personnel (Kumar, 
1996). Many experts have suggested that 
a Transfer Of Technology (TOT) rnecha- 
nism has to be evolved inclusive of all 
stakeholders - Research & Develop 
ment institutions, State Department of 
Fisheries, Inputs producers and agen- 
cies, Mass media, Farmers, Corporate 
bodies, NGOs. Coastal community etc., 
for better interaction among them and 
regular transfer of technological infor. 
mation in order to have a sustainable 
and responsible shrimp farming. Better 
co-ordination and linkage need to be es- 
tablished among the concerned fisher- 
ies institutions so that they all could in. 
tegrate their efforts in helping the farm- 
ers to increase their production through 
effective Transfer of Technology (Singh 
and Sampath, 1981,1982,1983 & 1990; 
Radheshyam and Kumar, 1982: Tripathy 
et a1.1982; Rahiman e l  al., 1991, 
Alagarswami, 1995; Srinath 1995 8 
2000; and Kumaran etal., 1999 & 2001). 

What is to be done? 

A review of the past activities of the 
Central and State governments reveals 
that adequate attention has not been 
paid towards transfer of technology and 
that the recommended aquaculture tech. 
nologies have been disseminated at a 
very slow pace. With this in view the fol- 
lowing aspects are to be immediately 
looked in to. 
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9BQ 
"The vannamei is also resistant to 

melanosis and keeps very good appear- 
ance even three to four days after de- 
frosting at refrigerated temperatures," 
Sriram said. He is not however support- 
ive of the introduction of Vannamei. He 
feels that there should be conclusive 
evidence established by the concerned 
research institute that culture of this 
shrimp is environmentaily safe. 

"The new variety does have some 
disadvantages that cannot be over- 
looked. It does not grow as large qs 
black tiger shr~rnp and fetches less price 
in the international market, at least a 
dollar less per kilo, he added." . 
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