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PREFACE

                      

                               Date:31.07.2014

In India, marine finfish aquaculture is in low profile. In Coastal farming, shrimp aquaculture alone is flourishing 
and cobia farming was nowhere in India. Therefore, species diversification is an important aspect our country. As 
mariculture sector of India is looking forward to a potential candidate species and cobia, a marine species of fastest 
growth potential and a high valued species, would fit ideally into this groove to produce marine finfish for export market 
as it would fetch foreign exchange for the country. Baseline survey indicated that marine finfish culture activities in 
India are still in primitive stage. There was no value chain existed for cobia farming since there was no technology 
available in India.  The timely operation of the NAIP sub project on “An Export Oriented Marine Value Chain for 
Farmed Seafood Production Using Cobia (Rachycentron candum) Through Rural Entrepreneurship” by Fisheries 
College and Research Institute (FCRI), Thoothukudi in collaboration with two premier ICAR institutes, CIBA and 
CMFRI yielded fruitful results. 

The consortium takes the pride for its contribution in the introduction of new marine species, Cobia in Indian 
aquaculture. Innovative technologies on cobia broodstock feed, seed production and larval rearing, grow out farming 
of cobia in cages and ponds and value added cobia products were developed in this project and the sea cage culture 
of cobia was already undertaken by group of fishermen in Ramnad and Kanyakumari coastal regions. Memorandums 
of Understanding (MoUs) were signed between TNFU, Nagapattinam and three entrepreneurs on cobia culture and 
Cobia value added products. 

On behalf of the consortium, I would like to thank all the authorities concerned at Project Implementation Unit, 
NAIP for their support. I would like to express my heartfelt gratitude to the co-investigators and SRFs of FCRI and 
principal investigators, co-investigators and SRFs of partnering institutes, CIBA and CMFRI in carrying out the project 
without whose commitment and dedication, the challenging task would never got completed. I must place on record 
my profound gratitude to Chairman and members of the Consortium Advisory Committee for their constant guidance 
and encouragement. I would like to thank Consortium leader and Vice-Chancellor of Tamil Nadu Fisheries University 
and former consortium leaders and Vice-Chancellors of Tamilnadu Veterinary and Animal Sciences University for 
extending their unstinting support and offering valuable suggestions in this endeavour.

(N.FELIX)



4



5

भारत में समुद्री मछलीकी  जलकृषि बहुत हिं कम है. तटीय छेत्रमें, झींगा की जलकृषि मुख्य है.जलकृषिमेंप्रजाति 
विविधीकरण हमारे देश के लिए एक महत्वपूर्ण पहलू है जिसमें कोबीया का योगदान प्रमुख हो सकता है. 
कोबीया उच्च मूल्य प्रजातियों किमछलीमें एक प्रमुखसमुद्री मछली है जो तेजी से वृधी करती, है परन्तु ईसका 
पालन भारत में कहीं नहीं की जा रहा है.यह निर्यात बाजार के लिए एकआदर्श मछली है. वर्तमान में ईसका 
पालन उच्च मूल्य निर्यात उन्मुख प्रजाति के रूप में चीन, ताइवान, वियतनाम, अमेरिका और ऑस्ट्रेलिया जैसे 
अन्य देशों में किया जा रहा है.  यह स्वस्थ वातावरण में 6 महीने के पालन के बाद 5-6 किलो तथा एक वर्ष 
में 8-10 किलो तक बढ सकता है.कोबीया का पिंजरा पालन उथले समुद्र के पानी में एक लाभदायक उद्यम है 
जोमछुआरों और उनके परिवारों के लिए वैकल्पिक आजीविका पैदा करेगा.बेसलाइन सर्वेक्षण से यह पाया गाया 
की भारत  में समुद्री मछलीपालन की गतिविधियों अभी भी निम्न है,कोबीयापालन के लिए प्रौद्योगिकी मौजूद 
नहीं है,इकाई बिक्री मूल्य रुपये 120-200/ की. ग्रा. है.समुद्र में बहुत कमआबादी के कारण, मछली बाजार 
में ईसकी उपलब्धता दुर्लभ है तथाउपभोक्ताइस मछली से परिचित नहीं हैं.इसलिए एन.ए.आई.पी.परियोजना के 
कार्यान्वयन से कोबीया के बीज उत्पादन, पालन और मूल्य संवर्धन प्रौद्योगिकियों को विकसित करने में मदद 
मिला. प्रशिक्षण, कार्यशाला और जागरूकता के माध्यम से ऊपर विकसित प्रौद्योगिकियों के प्रसार सेइसके 
उत्पादन पर महत्वपूर्ण प्रभाव पड़ेगा.

संघ अनुसंधान केन्द्रने समुद्र से कोबीयाका परिवहन,संगरोध,प्रेरित प्रजनन तकनीक, बीज उत्पादन, लार्वा 
पालन, नर्सरी पालन, के लिए प्रोटोकॉल विकसित किया.भारत में कोबीया का पहली बार सफल प्रेरित प्रजनन 
CMFRI द्वारा किया गया, यहां पर कोबीयाके ब्रुड्र्र का विकास समुद्र पिंजरों में किया गया था.देश में पहली 
बार CIBA नेकोबीया का प्रेरित प्रजनन बहते पानी के टेंक (आर.ए.एस) में तालाब में विकसित ब्रुड्र्र के द्वारा 
किया.F1 पीढ़ी कोबीया,CMFRI के मंडपम केंद्र मेंब्रुड्र्रके रूप में सफलतापूर्वक प्रजनन और बीज उत्पादन के 
लिए इस्तेमाल किया जा रहा है.देश में पहली बार CIBA नेतालाब मेंब्रुड्र्रविकास केप्रौद्योगिकी कासफलपरीक्षण 
किया.छोटे तालाब पारिस्थितिकी में ब्रुड्र्र के विकास की यह तकनीक हैचरी प्रौद्योगिकी को सरल बनाने में 
काफी उपयोगी है. 

मत्स्य कॉलेज और अनुसंधान संस्थान,तीकोरिन (FCRI)ने कोबीया का सफलतालाब पालन,ग्रूपर फ़ीड 
(युनीप्रेसीडेंट) केइस्तेमाल सेकिया. मछली का भंडारण घनत्व 0.25 मछली प्रति m2 (1fish प्रति 4 मी2) तथा 
दस महीने की अवधि में औसत एकमछली का उत्पादन 4.12 किलो था. खाद्य रूपांतरण अनुपात (FCR) 1.9 था. 
भारत में पहली बार CIBA ने कोबीया के पालनकाप्रयास कमलवणता (4-20 पीपीटी) जल में विकसित किया.तैयार 
फ़ीड के साथ कोबीयाकापालनसमुद्री पिंजरा में मत्स्य कॉलेज और अनुसंधान संस्थान,तीकोरिन (FCRI)के द्वारा 
सफलतापूर्वक किया गया. ईसमेंएक धीमी गति से डुबने वाला ग्रूपर फ़ीड (युनीप्रेसीडेंट) जिसकारूपांतरण अनुपात 
(FCR) 1.9 था काइस्तेमाल किया गया.दस महीने में 4.5 किलो के एक औसत वजन का उत्पादन कीया गाया. 
कम दाम की मछली का उपयोग कर कोबीया का पालन  सागर पिंजरे मे सफलतापूर्वक CMFRI द्वारा किया गया.
मत्स्य कॉलेज और अनुसंधान संस्थान,तीकोरिन (FCRI)ने  कोबीया मछली खाने के लिए तैयारउत्पादों कोविकसित 
किया जिसमें डिब्बाबंद कोबीया, सूस ठंडा कोबीया,करी कोबीया,हॉट पाउच कोबीया और कोबीयाअचार,वैक्यूम 
संशोधित वायुमंडलीय पैक उत्पाद, कोबीयामेक्रोनीऔर कोबीया नूडल्स प्रमुक है. कोबीया मछली अपशिष्ट से दो   
उत्पादों अर्थात., मज्जा और  कोबीया चमड़ा काविकास किया गया.
प्रभाव : तमिलनाडु, केरल और आंध्र प्रदेश केकिसानों ने कोबीयाहैचरीज तथाकोबीया पालन शुरू करने के लिए 
रुचि दिखाईहै. स्वयं सहायता समूह की महिलाओं ने कोबीया के उत्पादों के कारोबार मेंरुचि दिखाईहै. अनेकों शोध 
पत्र एवम लोकप्रिय लेख का प्रकाशन,किसानों कोप्रशिक्षण दिया गया. 
पर्यावरणीय प्रभाव:
अप्रयुक्त तटीय क्षेत्रों और समुद्र में कोबीया का पालन किया जा सकता है. कोबीयाउत्पादों से उत्पदितअपशिष्ट 
काउपयोग मूल्य वर्धित उत्पादन के लिए किया जाएगा जिससेपर्यावरण के खतरों से बचा जा सकता है.
स्थिरता योजना:
तिनोंसंस्थान हैचरी उत्त्पदन,नर्सरी, पालन,कमलागत प्रभावी फीड एवम व्यावसायीकरण के लिए 
प्रौद्योगिकियोंकोजारी रखेगा.



Executive Summary

In India, marine finfish aquaculture is in low profile. In Coastal farming, shrimp aquaculture alone is flourishing and 
cobia farming is nowhere in India. Therefore, species diversification is an important aspect our country. As mariculture 
sector of India is looking forward to a potential candidate species and cobia, a marine species of fastest growth potential 
and a high valued species, would fit ideally into this groove to produce marine finfish for export market as it would 
fetch foreign exchange for the country. At present India has very few candidate species available for farming in marine 
sector and shrimp, sea bass, oysters and crabs are few of them, having their hatchery technologies standardized. Cobia, 
the marine candidate finfish can be developed as a high value export oriented species for mariculture, as witnessed 
currently in other countries like China, Taiwan, Vietnam, USA and Australia. Cobia could be one of the few leading 
marine species of the future for the world in general and India in particular. They could attain 1kg after 6 months, 5-6 
kg in 1 year and 8-10 kg at the second year in healthy culture environment. Cage culture of cobia in shallow sea waters 
is a low-risk and a profitable venture. Effective utilisation of near shore waters will create alternative livelihoods to 
support fishers and their families, potentially allowing fishers to earn income during fishing holidays and non-fishing 
seasons. As the shrimp farming industry is increasing production with falling prices experienced in international 
markets farmers need to diversify to protect their incomes.

Baseline survey indicated that marine finfish culture activities in India are still in primitive stage. There was no 
value chain exist for cobia farming since there was no technology available in India.  At present, capture fisheries alone 
exist for cobia fish. Baseline survey was carried out by selecting 41 persons involved in fisheries activities spread 
over 32 villages of 6 coastal districts of Tamilnadu State. It was observed by the respondents that at present Cobia 
constitutes only a meager proportion of total fish catches in all districts surveyed contributing less than 1% of the total 
annual catch from sea. The unit sale price for the cobia fish ranges from Rs. 120 to Rs. 200/kg. Fish weighed more than 
5 kg are procured by exporters and only fishes with 1 – 4kg are sold for domestic consumption. About 10 - 15 cottage 
units involved in the preparation of various value-added fish products other than cobia due to its less availability are 
running successfully at present in the target districts. In fish market, consumers are not familiar with this fish because 
of its rare availability in market due to very poor population in the sea. Fishermen had no knowledge about the culture 
prospects for the fish. Hence the implementation of the NAIP project will help to develop the technologies on seed 
production, farming and value addition of cobia. The dissemination of above developed technologies through training, 
workshop and awareness will have significant impact on producing rural entrepreneurs.

The consortium standardised the onboard and outboard transportation techniques of cobia and quarantine protocols 
from sea to research centre. Studies were also carried out on the gut content analysis, anaesthetic protocols, maturity 
assessment, growth and FCR using wet feeds and formulated feeds and disease diagnosis and treatment protocols. 
Technologies were developed for cobia broodstock feed, broodstock development in sea cages and ponds, Induced 
breeding techniques, seed production, larval rearing, nursery rearing, pond grow-out culture, cage grow-out culture and 
preparation of ready to cook products such as fresh and frozen cobia, modified atmosphere packaged cobia, macrooni 
and noodles. Other products like canned cobia curry, hot chilled cobia curry, retort pouch cobia and fish pickle were 
also tested. Value added products like collagen and leather were also developed from cobia wastes.

 Cobia broodstock feed has been developed in this project by FCRI. Availability of conditioned broodstock 
makes seed production of cobia round the year possible. The conditioning diet with cuttle fish or sardines supplemented 
with pumpkin(40 mg/kg feed)  and mixed with Agar agar(20 mg/kg feed) fed to cobia adult fishes(3-4kg) maintained 
in sea cages for 6 months resulted in  ova size of  800 – 900 micron in female brood stock and condensed milt in 
male cobia brood stock weighing 12 – 13 kg .Successful induced breeding of cobia first time in India was achieved 
by CMFRI. Development of broodstock of cobia (wild-collected) was done in sea cages with special broodstock 
feed supplemented with vitamins, mineral mixture, cod liver oil, krill oil, etc. Gonadal biopsies were performed at 
periodic intervals for assessing the sexual maturity of the brood fishes. The techniques of larviculture, nursery rearing 
and grow-out culture of cobia were developed. Standardization of the techniques of induced spawning, larviculture, 
nursery and grow-out culture of cobia were done. Cobia was bred in the Recirculation Aquaculture System (RAS) for 
the first time in the country. Successful volitional spawning of cobia in the Recirculation Aquaculture System and also 
broodstock holding cement tanks for the first time in the country. Successful off seasonal spawning of cobia achieved 
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through thermal regulation in the RAS for the first time in the country. The F1 generation cobia was developed into 
broodstock at Mandapam Regional Centre of CMFRI and is being successfully used for breeding and seed production. 
Land based captive Broodstock Development in Pond holding system was achieved by CIBA. For the first time an 
attempt was made to study the feasibility of developing a viable broodstock of Cobia Rachycentron canadum an 
oceanic species by stocking them in small pond with seawater 24-32 ppt.  The fishes were stocked at the rate of 1 
kg biomass/m3 and the fishes were fed with forage fishes like oil sardine, Tilapia and occasionally with squids and 
crabs ad libitum.  This technique of the developing of broodstock in small pond eco system would go a long way in 
simplifying the hatchery technology of Controlled breeding and seed production of Cobia.  Entrepreneurs hitherto 
were thinking of Cobia broodstock management as one of the cumbersome process in seed production can adopt this 
technology for broodstock development and produce seed of cobia in hatchery. Successful pond grow-out culture of 
cobia with positive benefit cost ratio achieved by Fisheries College and research institute, Tuticorin, Tamil Nadu for 
the first time in India with the production of 1kg per m2 at the stocking density of 0.25 fish per m2(1fish per 4 m2) 
with an average weight of 4.12 kg in a period of ten months. The grouper feed (Uni President) was used. The food 
conversion ratio (FCR) was 1.9. For the first time in India, effort was made to grow cobia in Brackishwater pond were 
salinity ranged from 4 to 20 ppt.  It was proved that cobia could tolerate salinity upto 5 ppt in the lower range, the 
growth rate was also found to be satisfactory where the fish attained average size of 2.43 kg in 11 months. This new 
approach on the farming of Cobia in Brackishwater low saline ponds is a boom to the Brackishwater aquaculture as a 
diversified species for sustainable farming.  

  Sea cage culture of cobia with formulated feeds was successfully achieved by FCRI.The cobia seeds were 
reared in the concrete tanks up to 150-200 g size for a period of 2-3 months and then transferred to sea cages. The fish 
were stocked at the rate of 4 fish per cubic metre in sea cages. A slow sinking grouper feed (Uni President) was used 
The feed conversion ratio (FCR) was 1.9. Production of approximately 8 kg per cubic metre with an average weight 
of 4.5 kg over a ten month grow out period was achieved.Sea cage culture of cobia using trash fish was successfully 
achieved by CMFRI. The fingerlings were stocked in grow-out cages after nursery rearing. The fish were fed with trash 
fish ad libitum twice a day initially and later once a day.  The grow-out fishes of cobia could reach an average weight 
of 2 to 3 kg in 6 months and 4 to 8 kg in one year of culture period. The results show that cobia is a lucrative species 
for sea cage farming in India. 

FCRI developed five ready to eat cobia fish products viz., Canned cobia, Sous vide cook chilled cobia fish curry, 
Hot filled chilled cobia fish curry, Cobia in retort pouches and Cobia pickle; Four ready to cook products viz., Fresh 
and frozen cobia, Vacuum and modified atmospheric packaged products, Cobia Macroni and Cobia noodles and two 
products viz., Collagen and Leather were developed from cobia fish waste. Advanced packaging methods for cobia 
value added products were successfully achieved by FCRI. Vacuum and modified atmospheric packaging and retort 
pouch packaging are advanced technologies. Products which are particularly sensitive to oxygen are generally vacuum-
packed. In this packaging, the air is removed from the package during the sealing operation in the vacuum packaging 
machine. A laminate polyethylene/nylon/polythene is commonly used as packaging material. These products have 
more convenience for further processing and have extended shelf life. It reduces and eliminates the need for chemical 
preservatives for preserving dehydrated products. It allows transportation of these products to remote destinations in 
retail packs and increases the product markets.The retort pouch is a flexible laminated food package that can withstand 
thermal processing. This type of packaging was also used for fish products.  It has the advantage of offering the shelf 
stability of metal cans, coupled with the texture and nutrient value associated with frozen foods. The retort pouch has 
been considered the most significant advance in food packaging. Fish packaged in retort pouches have a shelf life of 
one year at room temperature. 

Impact: Farmers in Tamilnadu, Kerala and Andhra Pradesh showed interest to start cobia hatcheries. Atleast 3 
hatcheries are likely to be established. Four fishermen societies of coastal regions are involved in cage farming. More 
societies expressed interest all over India. Around 50 farmers interested in starting cobia culture in ponds. Two rural 
industries and seven SHG women in coastal regions involved in the value added products business.  

 •	 Production technologies developed and adopted   : 9 nos

 • Process technologies developed and adopted    :  7 nos.

 •		 Publications        :



i Research papers published    : 9 nos.

ii. Popular articles published     : 8 nos.

iii. Books/book chapters published    : 3 nos.

iv.  Bulletins/brochures/leaflets published   : 8 nos.

v. Training manuals published    : 8 nos.

vi. Film/ CD developed     : 10 nos.

vii. Coverage in press, TV, media    : 22 nos.

•		 Trainings undertaken and scientists/other staff trained   : 2 nos.

  (national/international):

•		 Trainings organized and farmers/other stake holders trained : 5 nos.

•		 Workshops organized      : 11 nos.

•		 Field day/farmer day/’mela’ organized    : 5 nos.

•		 Success stories:       : 4 nos

The economic rate of return per households in Thoothukudi and Tirunelveli regions involved in the preparation 
of value added products is above 50%. The economic rate of return of fisherman society involved in cage farming of 
cobia is above 60%.

Environmental Impact: The unutilized coastal areas and inshore seas will be used for farming of cobia ensuring 
bio-security. The possible organic effluents resulting out of faecal accumulation will be made utilized by the secondary 
aquaculture like mussel and sea weed farming. The wastes from the cobia products will be utilized to produce value 
added products thereby the environmental hazards due to wastes could be avoided.

Sustainability plan: The three institutes will continue to involve in the refinement of technologies for hatchery, 
nursery, grow out farming, value added products and development of cost effective feeds for achieving best economic 
rate of return and speedy commercialization. The sea cage farming policy will be framed to involve fisherfolk in cobia 
culture as an alternative livelihood. New private cobia hatchery will be established by extending technology expertise 
to meet out the growing demand for cobia seeds. The fishermen societies will be further involved in sea cage farming in 
their respective regions to spread the cage farming across the coastal India. At present due to this project intervention, 
the cobia farming is progressing in Tamilnadu, Kerala, Karnataka and Andhra Pradesh which will be expanded all over 
coastal belts of India to meet out the domestic and export markets. The sea food industries will be advised to export 
sashimi grade cobia fishes to fetch high price in international market.
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Part-I: General Information of Sub-project

Title of the sub-project  :  An Export Oriented Marine Value Chain for  

   Farmed Seafood Production Using Cobia  

   (Rachycentron candum) Through Rural Entrepreneurship

Sub-project code  : 206301 

Component  :  2

Date of sanction of sub-project  : 01.09.2008( Implemented on 05.12.2008)

Date of completion  :  31.12.2013

Extension if granted  : from July 2012 to December 2013 

Duration of the sub project  :  5 years one month

Total sanctioned amount for the sub-project :  Rs. 294.4022 lakhs

Total expenditure of the sub-project :  Rs. 250.06029 lakhs

Consortium leader  : Prof. Baskaran Manimaran
   Vice-Chancellor
   Tamil Nadu Fisheries University
   First Line Beach Road, Nagapattinam - 611 001
   Phone : 04365-240090 Fax : 04365-240090
   Email : vctnfu@gmail.com  vc@tnfu.org.in
   Web    : www.tnfu.org.in  

    
1.  List of consortium partners:

Name of CPI/ CCPI 
with designation

Name of organization and address, phone & fax, 
email

Duration  
(From-To)

Budget 
(Lakhs)

CPI Dr.N.Felix
Professor

Fisheries Research and Extension Centre
Tamil Nadu Fisheries University
Madhavarm  Milk Colony
Chennai-600 051
email    : nathanfelix@yahoo.com 
               nfelixjr@gmail.com
Mobile : 9443688174

05.12.2008 
to
31.12.2013

170.68

CCPI1 Dr. A. R. T. Arasu
Principal Scientist and 
Head

Central Institute of Brackishwater Aquaculture, 
No.75, Santhome High Road, R. A. Puram,  
Chennai – 600028.
Phone : 044-24618817    Fax : 044-24810311
Email : agponniah@gmail.com
             artarasu@yahoo.com 

05.12.2008 
to
31.12.2013

68.18

CCPI2 Dr. G. Gopakumar
Principal Scientist and 
incharge

Central Marine Fisheries Research Institute 
(CMFRI), Kochi.
Phone : 0484-2394798
Fax     : 0484-2394909
Email : mdcmfri@md2.vsnl.net.in 
             ggopakumar@gmail.com

05.12.2008 
to
31.12.2013

55.54
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2.  Statement of budget released and utilization partner-wise (` in Lakhs):

CPI/ CCPI  
(Name, designation & address)

Total budget 
sanctioned

Fund released
(31.12.2013)

Fund utilized
(31.12.2013)

CPI Dr.N.Felix
Professor
Fisheries Research and Extension Centre
Madhavarm  Milk Colony
Chennai-600 051

170.6826 154.44535 154.44224

CCPI1 Dr. A. R. T. Arasu
Principal Scientist and Head
Central Institute of Brackishwater 
Aquaculture, Chennai – 600028.

68.17859 54.81587 54.81569

CCPI2 Dr. G. Gopakumar
Principal Scientist and incharge
Central Marine Fisheries Research Institute 
(CMFRI), Mandapam.

55.54098 40.80236 40.80236

Total 294.4022 250.06358 250.06029
CPI-Consortia Principal Investigator; CCPI-Consortia Co-Principal Investigator
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Part-II: Technical Details 

1.  Introduction 

In India, marine finfish aquaculture is in low profile. In Coastal farming, shrimp aquaculture alone is flourishing 
and cobia farming is nowhere in India. Species diversification is an important aspect our country needs to adopt at this 
juncture inorder to overcome the problems currently faced by the shrimp aquaculture sector (diseases and marketing 
related issues). As mariculture sector of India is looking forward to a potential candidate species and cobia, a marine 
species of fastest growth potential and a high valued species, would fit ideally into this groove to produce marine 
finfish for export market as it would fetch foreign exchange for the country.

At present India has very few candidate species available for farming in marine sector and shrimp, sea bass, 
oysters and crabs are few of them, having their hatchery technologies standardized. Cobia, the marine candidate 
finfish is sparingly caught in marine catches in Tuticorin, Kanyakumari and certain other pockets of Tamilnadu Coast. 
The species available is Rachycentron canadum, the only species represented in the family Rachycentridae. Cobia 
(Rachycentron canadum), a marine finfish of high quality white meat and fastest growth potential, can be developed 
as a high value export oriented species for mariculture, as witnessed currently in other countries like China, Taiwan, 
Vietnam, USA and Australia. Cobia could be one of the few leading marine species of the future for the world in 
general and India in particular. The maximum size of cobia recorded in wild is up to 2m long and 68 kg in weight. They 
could attain 1kg after 6 months, 5-6 kg in 1 year and 8-10 kg at the second year in healthy culture environment. Cage 
culture of cobia in shallow sea waters is a low-risk and a profitable venture. Effective utilisation of near shore waters 
will create alternative livelihoods to support fishers and their families, potentially allowing fishers to earn income 
during fishing holidays and non-fishing seasons. As the shrimp farming industry is increasing production with falling 
prices experienced in international markets farmers need to diversify to protect their incomes.

With appropriate interventions, the fine tuning of various aquaculture processes and fish product development 
could be achieved which can be transmitted to the society of out target on need basis at the required levels. The ‘marine 
value chain for cobia’ could be effectively exploited to the full advantage of coastal fisherfolk, by filling the research 
gaps, by fine tuning the seed production and farming technologies, to deliver qualitatively superior, value-added 
products and technology packages from marine sector. This value chain ensures better utilization of diversified marine 
resources hitherto unutilized, through advanced, feasible, viable and eco-friendly marine technologies, for the benefit 
of our rural and unemployed fisherfolk. This would pave way for this technology to develop into a ‘model marine 
value chain’ for the country to adopt and to promote rural entrepreneurship. Fish seed production, farm production, 
processing and value addition and dissemination of technologies would result in rural entrepreneurship and would 
pave way for the overall mariculture sector development in the country.

2.  Overall Sub-project Objectives

1. Standardization of breeding protocol to produce quality seeds under controlled condition.

2. Developing appropriate farming methods for fish production in raceways, marine floating  cages and coastal 
ponds.

3. Developing “ready to cook” and “ready to eat” cobia products and evaluating the marketing strategies for fresh 
and value added-processed fish products.

4. Dissemination of technologies on cobia seed production, farming and processed Fish products for rural 
entrepreneurs.
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3.  Sub-project Technical Profile

(Indicate briefly objective-wise work plan, monitoring indicators, expected output and expected outcome)

Objec 
tive Work plan Monitoring indicators Expected output Expected Outcome

1 Domestication of cobia 
breeders and broodstock 
management

Standardization of breeding 
and larval rearing protocols.  

Number of domesticated 
broodstock developed 

Number of breeding trials 
conducted 

Number of seeds 
produced

Development suitable 
broodstock feed

Development of 
cobia seed production 
technology

Staring  Cobia seed 
production centres by 
farmers  

2 Nursery rearing of cobia 
seeds with focus on Feed and 
feeding, health management 
and water quality 
management  
Grow out culture of cobia in 
floating sea cages and lined 
coastal ponds  

Number of nursery trials 
conducted
Percentage survival of 
nursery reared seeds 

Number of culture 
experiments in cages and 
ponds

Development of 
technology for cobia 
nursery rearing 
Development of 
technology for pond 
grow out culture of 
cobia Development of 
technology for sea cage 
grow out culture of cobia

Effective utilization 
of near shore waters 
for cobia farming 
using marine cages 
and lined ponds

3 Development of ready to eat 
cobia value added products
Development of ready to 
cook cobia value added 
products

number of ready to 
eat cobia value added 
products developed

number of ready to 
cook cobia value added 
products developed

Technology for ready to 
eat cobia products

Technology for ready to 
cook cobia products

Innovative and 
high quality marine 
processed and value 
added fish products 
will be introduced in 
domestic and export 
markets.

4 Dissemination of 
technologies through 
training, workshops and 
awareness programmes

Number of rural 
entrepreneurship developed

Number of training, 
awareness programmes 
and workshops conducted

Number of farmers/ 
fisherfolk/women 
benefitted

Number of rural industry 
developed

Enhanced knowledge 
on cobia production and 
processing technologies

Establishment of rural 
industries in cobia 
hatchery, farming and 
processing.

Improved economic 
status would in-
turn enhance social 
reformation in rural 
regions.

4.  Baseline Analysis 

Marine finfish culture activities in India are still in primitive stage. For want of technology, there was no value 
chain exist for cobia farming in India.  At present, capture fisheries alone exist for cobia fish.

Baseline survey was carried out by selecting 41 persons involved in fisheries activities spread over 32 villages of 6 
coastal districts of Tamilnadu State. The major fish species caught in the study area include sardines, carangids, ribbon 
fish, thread fin breams, emperor, barracuda, seer fish, tuna, sharks, anchovy, rays, prawns, crabs, and cephalopods.
Vulnerability of economic loss, unequal access to resources, under employment, emigration and social conflicts were 
the major social issues reported by the respondents.  Due to increasing cost of fishing operation and depleting fishery 
resources there is the issue of vulnerability to economic losses among fisherfolk. Migration of fisherfolk to other 
countries and other places in these target districts have been reported to be 21% of the total population.   



13

The socio – economic profile of the study villages and respondents indicated that 97.6 percent of the respondents 
follow joint family and 2.4 percent follow nuclear family systems.  Among the respondents, 99.0 percent still depend 
fishing as a major occupation. The study on income level indicated that annual income of fisherfolk varied between Rs. 
40,000 and Rs. 50,000 and shrimp farmer varied between Rs. 1,00,000 and Rs. 1,50,000 per hectare. 

It was observed by the respondents that at present Cobia constitutes only a meager proportion of total fish catches 
in all districts surveyed contributing less than 1% of the total annual catch. It was observed in the survey that Cobia 
is mainly caught by long lines and sometimes in trawl nets and gill nets. The unit sale price for the cobia fish ranges 
from Rs. 120 to Rs. 200/kg. Fish weighed more than 5 kg are procured by exporters and only fishes with 1 – 4kg are 
sold for domestic consumption.   In fish market, consumers are not familiar with this fish because of its rare availability 
in market due to very poor population in the sea. It was observed that people had no awareness about preparation of 
various value–added fish products like fish pickles, ready to eat fish curry etc. with cobia fish   even though they used 
to prepare fish pickles and dried fish with other fish varieties. Fishermen had no knowledge about the culture prospects 
for the fish.  All the respondents of the study agreed that alternative livelihood has to be developed for the fishing 
community sooner than later, and culture of cobia fish as one among the various viable alternative livelihood means 
was welcomed. About 10 - 15 cottage units involved in the preparation of various value-added fish products other than 
cobia due to its less availability are running successfully at present in the target districts.  

Overall the baseline survey indicated that though the fishermen and shrimp farmers in the target districts practice 
fishing and shrimp culture as major occupations respectively but the art of cobia farming is not finding a place.  Hence 
the implementation of the NAIP project will help to develop the technologies on seed production, farming and value 
addition of cobia. The dissemination of above developed technologies through training, workshop and awareness will 
have significant impact on producing rural entrepreneurs.

5.  Research Achievements with Summary

     This project contributed in the introduction of new marine fish, cobia in Indian aquaculture. 

5.1. Research achievements – FCRI,Thoothukudi (TANUVAS,Chennai)

5.1.1.On board and on shore transportation of live Cobia fish 

On board transportation of adult cobia fish from the sea to shore was done in two ways. One method involves 
keeping the live cobia in a chamber located in the FRP boat which has excellent facilities of water exchange through 
the bottom holes available in the boat. Another method involves transporting the fish in a FRP tank with battery 
operated air pumps.

The adult cobia fishes were transported to research centre in a oval shaped FRP tanks with continuous supply of 
oxygen. In hot season and longer distance transport in addition to continuous supply of oxygen, ice packs were used to 
reduce temperature around 22-240 C. 

5.1.2.Standardization of anesthetization of cobia fish

The use of anaesthetics facilitates work with fish at the research level for weighing, sampling, disease diagnosis, 
cannulation and transport where the fish must be held immobile for extended periods of time. Many chemicals have 
proved effective in anesthetization of fish. In this study, we selected two anaesthetics, phenoxyethanol and clove oil to 
test the efficacy in anesthetization of cobia  Rachycentron canadum .Our results indicate that the induction time of the 
fish exposed to the two anaesthetic solutions generally decreased with increasing concentrations, but the recovery time 
was increased with increasing concentrations. The effective concentration which produced anaesthesia within 3 min 
and allowed recovery within 5 min for phenoxyethanol is 0.2 ml/l and clove oil is 0.03 ml/l. 
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Anaesthetized fish

5.1.3. Standardization of acclimation, prophylaxis, quarantine and stocking
Upon arrival at the MRC, Tharuvaikulam, cobia were initially treated with a freshwater bath for 25min and 

subsequently placed in a 100 ppm formalin bath for about 3min to remove parasites and treat external lesions. These 
lesions are common in fish collected from the wild and can become infected if not treated before acclimation. Fish 
were kept in quarantine for acclimation to captivity for about 2 to 4 weeks. For the fishes with lesions or bleeding, 
oxytetracycline bath at 50 ppm was administered as prophylaxis for 3 h each day for 5 consecutive days. 

5.1.4. Food and feeding habits of cobia fish 
The study on the gut content of Cobia from Tuticorin region was carried 

out from April 2009 to March 2010 in Fisheries College and Research Institute, 
Tuticorin, South India. There were fishes and crustaceans found in the gut of 
Rachycentron canadum. Fishes primarily sardines dominated the diet of adult 
cobia followed by crabs. Shrimps found in lesser amount and cephalopods found 
no place in the cobia food items. This study showed that fishes occurred 79.7% of 
stomach and crabs and shrimps were 18.2% and 2.1% respectively. From the food 
items present in the gut it was found that the cobia feeds 4.8 % of body weight in 
wild condition.

5.1.5. Maturity study – Gonadosomatic Index(GSI)
The GSI showed that the mature fish can be obtained when the fishes are in the size of around 8 kg and age of 3+ 

years. Eggs with 650-700 micron are suitable for breeding.
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5.1.6. Broodstock development:
Technology developed for rearing and managing 

broodstock in open sea cages and in land based ponds and tanks. 
Standardized the feeding protocol of Cobia with maturation 
diets. Cobia adult fishes(3-4kg) maintained in sea cages fed 
with cuttle fish or sardines supplemented with pumpkin(40 mg/
kg feed)  and mixed with Agar agar(20 mg/kg feed)   reached 
12 – 13 kg in a period of 6 months showed ova measuring 
800 – 900 micron in female brood stock and condensed milt in 
male cobia brood stock.Developed protocols for accelerating 
the maturation under controlled condition in the captive stock 
of Cobia. Cannulation methods were standardised and maturity 
condition of the fishes were assessed.

5.1.7.Sea cage growout culture of cobia Rachycentron 
canadum in shallow sea of Gulf of Mannar region, Tamil 
Nadu using commercial pelleted feed

In India, marine finfish aquaculture is a low profile activity. 
In coastal farming, shrimp aquaculture alone is flourishing but 
recently sea bass culture has also started picking up. Before 
this project, cobia farming was practically nowhere to be found in India but now it is slowly starting to develop. Cage 
culture of cobia in shallow sea waters is a low-risk and a profitable venture. Effective utilisation of near shore waters 
will create alternative livelihoods to support fishers and their families, potentially allowing fishers to earn income 
during fishing holidays and non-fishing seasons. As the shrimp farming industry is increasing production with falling 
prices experienced in international markets farmers need to diversify to protect their incomes. Cobia (Rachycentron 
canadum) is a marine finfish with high quality white meat and an extremely fast growth rate which can be developed 
as a high value, export oriented species for mariculture in India, as has occurred elsewhere such as China, Vietnam, 
USA and Australia. In the long-term, cobia could be one of the few leading marine species of the futurefor the world in 
general and India in particular. The maximum recorded size of wild cobia is two metres in length and 68 kg in weight. 
They can attain 1 kg after 6 months of culture, 5-6kg after 1 year and around 8-10 kg after two years of grow out in 
cages.

Six sea cages viz., 6 m diameter circular HDPE sea cage, 2 m diameter circular HDPE sea cage 4 x 4 m Square 
HDPE sea cages(2 nos) 3 x 3 m square wooden sea cages(2 nos.) were moored  at

1.5 km from the Tharuvaikulam sea shore, Thoothukudi district of Tamil Nadu, India. The depth of the water 
column was 4.3 m with sandy bottom. The cages were tied with HDPE inner net of 2.25 metres depth and a braided 
outer net of 2.5 meters depth. The cobia seeds were purchased from Rajiv Gandhi Centre for Aquaculture (RGCA), 
Pozhiyur, Kerala, India. The cobia seeds were reared in the concrete tanks up to150-200 g size for a period of 2-3 
months and then transferred to sea cages. The fish were stocked at the rate of 4 fish per cubic metre in sea cages. A 
slow sinking grouper feed (Uni President) was used which was very well accepted by the cobia. Manual feeding was 
conducted once per day. Consumption was directly monitored with a feed boy and once satiation was observed feeding 
was stopped. To our understanding the feed wastage was negligible. The finished feed contains crude protein (CP)
minimum 43%, crude fat minimum 10%, moisture maximum10%, crude fibre maximum 1.0%, and ash maximum 
15%,with the feed size of 15.8-16.2 mm L6.0. Fish were usually fed once a day at a feeding rate of 2–3% body weight. 
The feed conversion ratio (FCR) was 1.9.Salinity ranged between 33-38 ppt and dissolved oxygen was 6-9 mg/l. The 
presence of ammonia ranged between0-0.25, and no such significant amount of nitrite or nitrate was detected. Water 
freely fl owed through the cage. We noticed that cloudy days with little wind lead to lower levels of water exchange and 
reduced feed consumption.Fish were sampled randomly using a long handled soft cloth net to minimise skin damage. 
Prior to the catching of fish, the inner net of cages were pulled upwards and tied in such away to facilitate catching. 
During sampling the total number of fish was counted individually in small cages and 20 randomly selected fishes from 
each sampling were weighed and measured. No disease was observed in the sea cages regardless of feed used, however 
disease did occur in pond culture when trash fish was used.
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Sea cages at Tharuvaikulam visited by Hon’ble Ministers, Govt. of Tamilnadu
Economics of cobia culture in wooden sea cage 36 cu.m (4x4x2.25) - 100% survival
Recurring cost 

Cobia Seeds(90 nos.)   -  Rs.   2700.00
Manpower    -  Rs. 12000.00
Formulated Feed for cobia fishes  -  Rs.57713.00
Fuel for boat
Total     -  Rs.72413.00
Income 
Harvesting 405 kg fish
(sold @Rs.250/-per kg)       -  Rs.101250.00
Profit	     - Rs. 28817.00
Note: Since the wooden cage along with cage nets already installed in the sea at Tharuvaikulam (Place) and FRP 

fitted with outboard engine were used, the capital cost was not included in the economics.

5.1.8.Successful pond grow-out culture of cobia first time in India achieved by FCRI, Thoothukudi

The pond used was rectangular in size and the total area of 
the pond was 400 sqm and depth was 1.5 m. The pond bottom and 
dykes were lined with polythene of 550GSM (gram per square 
meter). The seawater with 34-36ppt salinity was used to fill the pond 
and exchange the water by direct pumping. A1.5 HP paddle wheel 
aerator was installed in the pond for aeration. Aeration was given 
only in night or otherwise needed. The cobia seeds were purchased 
from Rajiv Gandhi Centre for Aquaculture (RGCA),Pozhiyur, 
Kerala. The cobia seeds were reared in the concrete tanks up to 150-
200g size and then transferred to ponds. A total number of 100 fishes 

were stocked at the 
rate of 1 fish per 4m2 in polythene lined pond. The grouper feed 
(Uni President) was used which was very well consumed by cobia. 
The food conversion ratio (FCR) was 1.9.Dissolved oxygen plays a 
crucial role in the survival of cobia. The dissolved oxygen should not 
go below 3 ppm. The mass mortality of cobia juveniles in concrete 
tanks was noticed when the dissolve oxygen goes below 3 ppm. 
Probiotics were also applied during the last 2 months before harvest 
when the biomass was above 300kg. Water exchange was done once 
in two days at the rate of 30%. It was found that cobia can tolerate 
even the poor water quality however, the dissolved oxygen should 
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be always above 3 ppm.It was quite interesting to note that there was no disease reported throughout the culture of 
cobia in polythene lined ponds. It may be because of the formulated feed used. The sampling was done by drag net. 
Initially there was no mortality during sampling. Later on, when fishes started growing and they were about 2 kg 
size and above, due to entangling of net there was mortality of 2 to 3 fishes after 1 or 2 days of sampling which was 
compensated by transferring the similar size fish from cages. During sampling the total number of fishes was counted 
individually and randomly 20fishes from each sampling were weighed and recorded.

Cobia harvest festival and national workshop 

National Workshop on Cobia Culture and cobia harvest festival was organised on 1-2 March 2013 at Fisheries 
College and Research Institute, Tuticorin. Hon’ble Minister for Fisheries and Hon’ble Minister for Labour, Government 
of TamilNadu inaugurated the workshop and harvest festival. 67 stakeholders from different parts of the country 
participated in the event. A total quantity of 412 kg cobia with an average weight of 4.12 kg was harvested in a total 
period of 10 months excluding the period the seeds reared in the hatchery. The maximum size of the fish recorded was 
7.2 kg. In sea cages, production of averaged approximately 8 kg per cubic metre with an average weight of 4.5 kg over 
a ten month period was achieved. The Hon Ministers initiated the first sales to a seafood company. The fishes which 
are above 4 kg were sold at the rate of Rs 250 per kg

5.1.9.Feed trial with different fish for Growth and FCR

The cobia fishes were fed with sardine fish, clam, squid + formulated feeds and crabs. The results showed that the 
fishes fed with squid had the highest weight gain of 84.62% and best food conversion ratio (2.75) was recorded with 
sardine fish:

5.1.10.Fish meal replacement study with squid waste

Growth experiments were conducted to find out the effect of squid waste silage on the growth and feed efficiency 
in the juveniles of cobia, Rachycentron canadum. Squid waste comprised of head, body cuttings and skin were used to 
produce squid waste silage. Squid waste was added with 3% formic acid and the process was completed on fourth day 
when the pH reduced to 3.8. There was significant decrease in protein in squid waste silage and increase in lipid and 
ash (P<0.05).Cobia seeds were purchased and maintained in 5000 litre FRP tanks at Maritech Research and Extension 
Centre, Tharuvaikulam. After one month, the fishes were acclimated in the experimental system. The experimental 
system comprised of a series of 300 litre capacity 10 FRP circular tanks filled with 250 litre seawater with a stocking 

Feed Weight 
gain (%)

Feed conversion 
ratio (FCR)

Clam 81.82% 6.79
Sardine fish 59.15% 4.75
Squid 84.62% 6.32
Crab 39.53% 10.43
Squid+ 
formulated 
feed

71.05% 7.03
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density of 10 fishes per tank. Five isonitrogenous (45% protein) and isolipidic (15% lipid) experimental diets were 
formulated. A feed for cobia with fishmeal as major protein source and without the addition of squid waste and squid 
waste silage was used as control (C). The other four feeds were formulated incorporating squid waste (SW) and squid 
waste silage (SWS) at 50 and 100% of dietary protein (SW50, SW100, SWS50 and SWS100) respectively. Each 
diet was fed to groups of cobia juveniles with an initial weigh of 10.71 – 11.23 g for 45 days. The effect of diets on 
the growth, feed utilization and muscle composition of the fishes were evaluated. The fishes fed all diets had similar 
(P>0.05) mean weight gain (53.44-60.28g), percentage weight gain (477.23% - 546.39%), SGR (3.87 – 4.14%) and 
average daily growth (ADG) (1.07 – 1.34%). The fishes fed control and SW 50 had similar and best FCR (1.98-1.99), 
FCE (50.38 – 50.52), PER (1.12) and mean feed intake (106.50 – 119.65 g) which differed significantly (P<0.05) from 
SW 100, SWS 50 and SWS 100 diets. The HSI was similar (2.00 – 2.20) in fishes fed all squid waste and squid waste 
silage based diets which was significantly (P<0.05) higher than fish meal based diet (control). There was no significant 
difference observed in survival between treatments. The whole body composition of cobia fed the squid waste and 
squid waste silage diets did not show any variations in moisture, protein, lipid and ash. The present study indicated that 
fish meal can be replaced up to 100% by squid waste and squid waste silage based diets without any adverse effect on 
the growth, feed utilization and body composition.

5.1.11.Diseases observed in cobia fish maintained in ponds and small tanks and standardized health 
management practices  

Vibriosis: Treatment: Oxytetracycline at the rate of 40 mg/kg was incorporated in fresh feed for 10 days, followed by 
application of antibiotic ointment in the wound for three days. 

Pop eye: Treatment: Oxytetracycline at 40 mg/kg weight was incorporated in fresh feed and given for 10 days along 
with Vitamin A.

Paraptelus sp.: Treatment: Dichlorofon at 1 ml in 3000 litre of water for 24 hours, followed by weekly treatment for 
3 times.
                                 Pop eye                                                     Paraptelus Parasite



19

5.1.12.Value added fishery products from cobia

Five ready to eat cobia fish products viz., canned cobia, Sous Vide cook 
chilled cobia fish curry, Hot filled chilled cobia fish curry, Cobia in retort 
pouches and Cobia pickled were developed and their nutritional quality was 
studied. Four ready to cook products viz., Fresh and frozen cobia, Vacuum and 
modified atmospheric packaged products, Cobia Macroni and Cobia noodles were 
developed.Two products viz., Collagen and Leather were developed from cobia 
fish waste.

The proximate composition of the cobia fish was estimated as per the AOAC methods (1988). The average 
dressing yield of cobia fish was 86.39 %.

5.1.12.1.Canning of Cobia in TFS cans

Preparation of canned cobia 

Cobia fishes are dressed and washed well with clean water.   The dressed fish 
was made into steaks. Fish steaks were packed in tin free steel (TFS) with easy 
open ends (EOE) at the solid pack weight of 70%. They were then precooked at 
100oC for 15 min. The liquor was drained and filled with two different types of 
additives viz. curry and tomato sauce, to the total net weight of 175g. They were 
then exhausted at 100oC steam for 10 min, immediately double seamed and heat 
processed at 121oC steam for 40 min. The processed cans were then cooled in 5 ppm chlorinated water; air dried, 
labeled and stored at ambient temperature 30±2oC. A total of 30 cans of cobia in curry and 7 cans of cobia in tomato 
sauce were prepared. The canning yield was 54.26%, while the yield rate per case was 9.73 kg (1 case = 48 cans). 

Sensory, biochemical and microbial qualities of canned farmed cobia processed with Indian spice masala mix

Farmed cobia (Rachycentron canadum) was processed with Indian spice masala mix andexamined for sensory, 
biochemical, and microbial qualities during storage at 30±2°C. The shelflife of canned cobia was 12 months, and it was 
microbiologically safe from anaerobia clostridia.The slight acidic pH and high water activity provided juiciness and 
softness to the product. Thechanges in fatty acids revealed that there was a remarkable increase in C18:2 and C18:3; 
whereasthe omega-3 fatty acids, C20:5, resulted in a 50% loss. The omega-6: omega-3 ratio of the product was found 
to be 0.07.

Biochemical composition of raw cobia and canned cobia processed in Indian spice Mix

5.1.12.2.Cook chilled cobia fish curry 

Two different types of cook chilled fish curry were prepared i.e. sous vide 
cook chill (SVCC) and hot filled chilled (HFC) fish curry. For the preparation of 
SVCC fish curry, curry base was prepared as per the standard recipe and cobia 
fish steaks were added and allowed to boil. The fish curry was packed in 200 x 
200 mm 3-ply laminated pouches (PE-Nylon-Co-PE, Cryovac, USA) and vacuum 
packed in the vacuum packaging machine  which includes fish and curry base. 
Therefore, processing yield was 375% and the yield rate for the preparation of 100 
pouches was 6.67 kg. 

Proximate composition of  
Cobia fish

Parameters Content (%)
Moisture 79.79 – 80.13
Fat 0.18 – 0.80
Protein 13.51 – 17.38
Ash 1.58 – 1.68

Proximate composition of 
canned	cobia	fish

Parameters Content (%)
Moisture 67.84 - 78.96
Fat 2.18 – 6.69
Protein 15.46 - 17.49
Ash 1.06 – 1.13

Proximate composition of 
SVCC cobia fish curry

Parameters Content (%)
Moisture 81.21
Fat 6.14
Protein 5.05
Ash 2.35
Carbohydrates 6.21
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For the preparation of hot filled chilled (HFC) fish curry, the curry base was prepared using various ingredients 
as per the standard recipe. Cobia fish steaks were added to the curry base and boiled for 30 min. They were then hot 
filled in 200 x 200 mm 3-ply laminated pouches (PE-Nylon-Co-PE, Cryovac, USA) in boiling condition, immediately 
sealed by hot bar sealing machine and then immediately chilled in crushed ice (0oC) for 2 h until the core temperature 
reached 2°C. The products were then stored in chilled cabinet set at 2°C. From 1.2 kg of fish, a total of 13 pouches with 
200g net weight were obtained. The processing yield was 260% which includes fish and curry base. The yield rate for 
the preparation of 100 pouches was 8.1 kg. 

Quality and safety of fish curry processed by sous vide cook chilled and hot filled technology process during 
refrigerated storage

Fish curry, a traditional Indian dish was prepared from farmed fish Cobia (Rachycentron canadum), packaged by 
two different cook-chill processes namely, sous vide cook chilled and hot filled technology and held at2ºC. Biochemical 
composition revealed that fish curry contained 5% protein and 6% fat. Omega-3 fatty acids, eicosapentaenoic acid 
(EPA) retained 55.44% while docosahexaenoic acid (DHA) retained 29% during cook chilling process. The major fatty 
acids in fish curry were C18:2, C12:0, C16:0 and C18:1. Shelf-life of sous vide cook chilled and hot filled technology 
processed fish curry were 8 and 12 weeks, respectively. Total bacterial counts were detected after 4 weeks and 12 
weeks in sous vide cook chilled and hot filled technology processes, respectively. Total staphylococci were detected 
in sous vide cook chilled and hot filled technology processed cobia fish curry after 4 and 12 weeks, respectively. Total 
bacilli, anaerobic sulphite reducing clostridia, Salmonella, and lactic acid bacteria were absent. Hot filled technology 
process was more efficient and could be applied for chilled fish curry preservation for 12 weeks without any safety 
problems.

5.1.12.3.Retort Pouch processing of cobia
Retortable pouches are packaging materials used for packing thermally processed food products. Cobia fishes 

were dressed and cut in to uniform size pieces. Blanching was done with 8% NaCl for 15 min. The cobia pieces were 
hand filled in pouches and then fish curry was added. The pouch was exhausted, sealed and retorted at 121oC with 25 
psi. The retort pouches were dried and outer wrapping of the flexible pouch was done to give good protection.

Quality changes of farmed cobia steaks held in cold stores (-18 °C)
Cobia (Rachycentron canadum) steaks held in cold store (-18 °C) were analysed aseptically in triplicates for the 

sensory, total aerobic bacterial count, proximate composition, pH, thiobarbituric acid-reactive substance (TBA-RS), 
formaldehyde, total volatile base nitrogen (TVB-N), trimethyl amine-nitrogen(TMA-N), salt soluble nitrogen (SSN), 
nonprotein nitrogen (NPN), sodium dodecyl sulphate-poly acrylamidegel electrophoresis (SDS-PAGE) pattern. Steaks 
were sensorially acceptable up to 5 months of storage and the total bacterial counts did not exceed 6 log CFU counts. 
There were no significant changes in the pH values. TBA-RS values increased significantly (P < 0.05) and reached 7.34 
mg of malonaldehyde kg-1 fat at the end. Formaldehyde content remained constant upto 4th month and later increased 
to 2.06 µg g _1 (P < 0.05). TVB-N and TMA-N values did not exceed the acceptable limits. NPN contents showed no 
change, while SSN contents increased to 1.24% after 5 months. SDS-PAGE pattern indicated no protein denaturation 
in the fish tissue. Results indicated that TBA-RS value can only be considered as the valuable indicator in determining 
the quality of fish steaks held in cold stores.

5.1.12.4.Cobia fish pickle
The fish was made into small pieces, mixed with turmeric powder and salt and fried in oil to golden brown colour. 

Mustard, cumin and asafoetida were separately fried in little oil and powdered. Ginger, garlic and green chilies were 
chopped separately into small pieces. In a frying pan, oil was poured and the curry leaves, ginger, garlic and green 
chilly paste were added and fried till it becomes golden color. Then cumin, asafoetida, curry masala, red chilly powder, 
turmeric powder and salt were added. Vinegar was added finally. Fish pieces were put into the gravy. After the stove 
was turned off, sodium benzoate and citric acid were added. The pickle was allowed to ferment for 1 to 2 days and 
packed in packets. The products were stored at ambient temperature. A total of 19 pouches with 80 g net weight each 
were obtained from 1.5 kg fish. The pickle yield was 101%, which includes fish with gravy. The yield rate for the 
preparation of 100 pouches was 7.9 kg.
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5.1.12.5.Vacuum and modified atmospheric packaged products
The modification process lowers the amount of oxygen, moving it from 20% to 0% and replaced with nitrogen 

or carbondioxide to inhibit growth of bacteria. The cobia fishes were dressed, filleted and cut into uniform size. Chilli 
powder, turmeric powder and sodium chloride were added and then dried. In 3-phy laminated pouches, they were 
packed and stored in room temperature.

5.1.12.6.Cobia fish macrooni and noodles
Cobia fish was minced (200g) and maida was mixed (800g). The spice powder and salt were added along with 

water (200ml). The dough was made and extruded through extruder. The extrudate were dried and packed. The only 
difference between cobia fish macrooni and noodles is the size and shape which was determined by the die plate used 
in the extruder. 

5.1.12.7.Collagen
Collagen is a major component of connective tissues of fish, particularly skin, fin, bone, scale, swim bladder and 

head. Fish bone (100g) was weighed and washed with 0.8 M NaCl to remove impurities and water soluble proteins 
at the ratio of 1:6 for 10 min. This process was repeated thrice. Then, the bones were treated with 0.1 M NaOH in the 
ratio of 1:10 for three days with replacement of alkali once in a day. The bones were washed with water to bring the 
pH to neutral. The bones were then homogenized for the extraction of collagen with 0.5 M acetic acid + 0.1% pepsin 
(w/v) at the ratio of 1:10 for three days. The process was repeated twice. The extract was centrifuged and filtered. The 
collagen was salted out using 2 M NaCl. The salted out collagen was centrifuged and purified by dialysis. The yield of 
collagen was 8.65% on wet weight basis.

5.1.12.8.Leather
The method for processing fish skins is very similar to that for processing cattle hides and sheep skins. The 

scales and flesh were removed from cobia fish skin. The skin was detoxified and tanning was done with synthetic 
tanning solution. The tanning solution was pressed into every pore and pulling at the leather to ensure it has the proper 
qualities. The leather was dried and glazed to make it water proof and durable.
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5.2. Research Achievements - CMFRI

5.2.1.Broodstock Development of Cobia 
Envisaging the prospects of Cobia farming in India, broodstock development was initiated at the Mandapam 

Regional Centre of Central Marine Fisheries Research Institute during the year 2007.  Initially, the sea cages were 
designed and fabricated by the team of scientists. The wild caught brood fishes of cobia (2 to 10 kg) collected.  
Immediately after collection, the fishes were treated with 100 ppm formalin for 2 to 5 minutes and then conditioned for 
2-3 weeks in 100 ton FRP tanks. After the quarantining, the fishes were released into the broodstock cages. Eventually, 
they were reared in cages of 6 meter diameter and 3.5 meter depth. The fishes were sexed by cannulation techniques 
and tagged with PIT tags. As a refinement of the technology, to develop bio-secure broodstock on-shore, Recirculating 
Aquaculture System (RAS) was also adopted.  The RAS incorporates systems for treatment and reuse of water with 
less than 10% of water volume replaced per day.  Of late, the brood fishes were developed both from the wild collection 
and hatchery produced stock with the help of pedigree information. A high plane of nutrition was followed based 
on their physiological need in order to become good quality brood fishes. These fishes were fed with high plane of 
nutrition twice daily with sardines (Sardinella species), squids, portunid crabs and other species like Pellona and Ilisha 
@ 5 % of their body weight. They were supplemented with vitamins and minerals in addition to essential nutrients like 
rich protein and HUFA/PUFA.

5.2.2.Captive breeding and Induced Spawning
The brood fishes were sexed and tagged with Passive Integrated Transponder (PIT) tags in order to maintain 

the breeding history. The PIT tag is a device to permanently mark fishes internally with radio frequency tags. The 
assessment of their stage of reproduction from gonadal biopsies was carried out through direct cannulation technique. 
The females were cannulated every fortnightly interval to assess the stage of development in reproduction through the 
diameter of the intra-ovarian eggs. Females of cobia with intra-ovarian eggs of minimum 700 µ size were selected for 
breeding.  The males were selected based on the pedigree information. The selected parents were brought from the 
sea cages to the breeding cum spawning tanks or tanks with RAS facility. The sex ratio was standardized as two males 
for one female in order to have maximum fertilization. The induction of spawning was carried out with exogenous 
hormones. The dosage for induction was standardized for both sexes in cobia and pompano. Successful induction could 
be achieved with human chorionic gonadotropin at a dosage of 500 IU and 250 IU per kg body weight for females 
and males of cobia, respectively. The spawning was obtained usually 36 to 48 hours after the hormone injection. 
Various experiments were conducted to ascertain the optimum temperature for spawning and it has been found that a 
temperature range of 28 to 30.5°C is ideal. The fertilized eggs would be floating and unfertilized eggs would sink to the 
bottom of the tank. The total number of eggs spawned was estimated and the fertilized eggs were stocked in separate 
incubation tanks. Usually the fertilization rate would be 80 to 90 per cent. The successful breeding and spawning of 
cobia was achieved for the first time in India at Mandapam Regional Centre of CMFRI during the year 2010. After the 
first success, successive breeding and seed production are regularly being achieved. CMFRI has produced 70350 cobia 
seeds and supplied for research and demonstration.

5.2.3.Larviculture and fingerling production
The fertilization rate was determined by counting the floating as well as sunken eggs using sampling techniques. 

The fertilized eggs (zygotes) were transferred from spawning tanks to the hatching tanks. The developmental stages 
were observed and studied periodically for ascertaining the embryonic development.  Various experiments were 
conducted to ascertain the optimum temperature for hatching and it has been found that a temperature range of 29°C 
to 30.5°C is ideal.  The hatching would take place within 18 to 22 hours of fertilization. The newly hatched larvae 
were transferred to larviculture tanks for further rearing. The stocking density was standardized as five larvae per 
liter for better survival during the larviculture period. The protocols were developed and standardized for larviculture 
by appropriate management of live feeds in suitable quantities and also taking into consideration the nutritional 
requirements of the larvae.The mouth opening was observed on third day post hatch (dph) and was measuring around 
200 µ in size. The larvae were stocked in FRP tanks of 5 ton capacity for larviculture. The intensive larviculture tanks 
were provided with green water at a density of about 1x105 cells per ml and rotifers enriched with DHA SELCO/
Sparkle at a density of 8 to 10 nos. per ml from 3 to 9 dph. The critical stage for the larvae was 5 to 7 dph when they 
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entirely resorted to exogenous feeding from yolk sac feeding. From 9 to 21 dph, the larvae were fed four times daily 
with enriched Artemia nauplii by maintaining a nauplii concentration of 3-5 nos. per ml. During this period, co-feeding 
with rotifers was also continued due to the presence of different size groups of larvae. Green water was also maintained 
in appropriate densities in the larval tanks.  From 7 dph onwards, the larvae of cobia were fed with Artemia nauplii.  
The larvae were weaned to larval inert feeds from 18 dph onwards. From 25 dph, grading of larvae was started. The 
shooters were fed exclusively with the artificial feed of the size 500-800 µ and 800-1200 µ.  On 30 dph, three size 
groups of juveniles were noted in cobia with mean sizes of 10 cm (10%), 6 cm (25%) and 4 cm (65%).  The juveniles 
measuring 10 cm length were ready for stocking in nursery tanks or ponds. The period of larviculture was 30 to 35 
DPH depending on the growth of larvae. Then, the nursery rearing was carried out up to 55 to 60 DPH. At this stage 
they can be called as fingerlings/seed ready for stocking in cages or ponds. Several batches of seeds were produced for 
farming.  The packing and transportation protocols for cobia for long distance transport were developed.



25

5.2.4.Nursery rearing in cages: Nursery rearing technology was 
successfully initiated. Nursery rearing of fingerlings was done in two 
phases. The first phase was done in 5 ton capacity FRP tanks in the 
hatchery for a month and the fingerlings reached a length range of 17-22 
cm and weight range of 27-59 gm.The second phase of nursery rearing 
in cages was done for about 20 days. During the period, they were fed 
with chopped trash fish. At the end of this nursery phase, the length 
range of fingerlings was 22-26cm and weight range  was 35-70gm.

5.2.5.Farming/ Culturing using trash fish
The seed transported from the hatchery were first acclimatized to the local water conditions. Then they were 

stocked in ponds or sea cages after ensuring their successful adaptability to the local environment. Cage farming 
of cobia was experimented for the first time in India at Mandapam Regional Centre of CMFRI from the hatchery 
produced fingerlings. The fingerlings were stocked in grow-out cages after nursery rearing. The fish were fed with 
trash fish ad libitum twice a day initially and later once a day.  The grow-out fishes of cobia could reach an average 
weight of 2 to 3 kg in 6 months and 4 to 8 kg in one year of culture period. The results show that cobia is a lucrative 
species for sea cage farming in India. The feeding, farm and health management procedures were also developed and 
standardized according to the availability of resources in the farming area. The common disease of cobia recorded 
was Vibriosis during farming or culturing. It was addressed with suitable preventive and control measures to have 
successful farming.

5.3. Research Achievements - CIBA

5.3.1.Reproductive physiology of Cobia (Rachycentron canadum)

The mean monthly Gonadosomatic index(GSI) fluctuated from 0.05 (September and December) to 1.86 (July). 
Maximum mean GSI value was recorded during July(1.94±0.42) followed by November 1.56 ±0.35. Almost similar 
trend were observed in male.  Fluctuation in the GSI values almost synchronous with the fluctuation of month wise 
distribution of maturity. Thus the results lead to the conclusion that Cobia breeds throughout the year with peak 
spawning activity during Jul- Aug and Nov-Dec.  Peak spwaning season of cobia recognized by the present study 
coincide with the period of monsoon seasons(South west monsoon and northeast monsoon) along the south east coast 
of India.Ova diameter study of mature ovaries revealed that ova diameter ranged from 250-1250 μm.  There are three 
polygons representing three groups of ova. They are 250-550 μm, 550-650 μm and 650-1250 μm. From these polygons, 
it was inferred that third group of ova ie. 650-1250 μm represents the mature group. Presence of different sizes of ova 
in the mature ovary clearly shows the spawning frequency of the fish. Results indicates that Cobia, Rachycentron 
canadum spawns more than once in a season, as its ovary contains three batches of ova namely mature, maturing and  
immature ova. In between immature and ripe ova there is a batch of eggs in the matuing condition.  From this it can 
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be inferred that Cobia follows a protracted spawning season with the individual spawning more than once in a season.
The relative fecundity in the gravid female ranged from 31.12 to 91.61 of eggs/g of body weight and the total no of 
eggs was upto 21.2 lakhs. The matured ova dia was in the range of 510 µm to 790 µm (682 ± 0.21). Richards (1967) 
estimated total fecundity to be from 2x106 to 5x106 eggs per female, based on the total number of oocytes greater than 
500 µm in diameter in the ovaries of six cobia. Brown- peterson et al(2001) reported 0.37 to 1.98 millions.There is no 
significant relationship with neither FL nor body weight and GSI ( r2 value was less than 0.5). Similarly there is no 
significant relationship among relative fecundity FL , body weight and GSI.
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5.3.2 Techniques for transportation of broodstock fishes
The transportation of the fish include the manual transportation where fishes are kept in open containers of 500 

– 1,000 ltr. capacity at a density of 5-10 kg/m3 volume of water and transported using vans involving a transportation 
duration of 1½-2 hours.  The open containers were supplied with oxygen through bubbling.  At the destination points, 
the fishes were found to be in healthy conditions and stocked in broodstock holding ponds/tanks.  In the open broodstock 
pond, normal density of 5-10kg/m3 was maintained and in the RCC tanks, the density was between 0.5 and 15kg/m3. 
For long distance transportation the technology was standardized.  Fishes in the size of 3-4 kg caoul be successfully 
transported in closed containers with continuous oxygen supply involving thrasportation duration of 16-17 hours.  
Fishes were stocked in the density of 4-5kg/m3.  Fishes were also treated with 100ppm formalin or dipped in freshwater 
for getting rid off the parasites.

5.3.3 Maintenance of broodstock in the pond:
Fishes in the size range of 20-25kg were maintained in the broodstock 

holding pond at a density of 1kg/m3.  The pond was provided with sea water 
in the salinity ranging from 24-32ppt drawn from the tidal bore well.  Water 
exchange was done to the extent of 70% once in a week.  Fishes were fed with 
low cost fishes like Tilapia and Oil Sardine @ 5% of the biomass.At times fishes 
were supplied with squids intermittently.  The hydrographical parameters of the 
broodstock holding pond were monitored regularly. 

5.3.4 Health monitoring of the broodstock:
The brood fishes were regularly monitored for the health.  Fishes were infected with ectoparasites like Calugus 

and Argulus.  Caligus can be controlled by treatment with 100ppm formalin and or quick dip in freshwater for 5-7 
minutes.  However the parasite Augulus can be controlled only through manual removal through hand picking.

5.3.5 Assessment of maturation:

The broodstock fishes were monitored regularly for the 
stages of maturity.  The techniques for assessing the maturation 
was standardized.  A polythene cannula of 1.5mm dia was gently 
inserted in the genital pore to a depth of about 15-20cm.  The 
other end of the tube is aspirated simultaneously withdrawing 
(pull out) the tube.  Gametes (ova) collected were examined for 
the stages of maturity.  In the case of males the abdomen was 
gently pressed and the discharge of white viscous milt showed 
the maturation.  The fishes with the size of ova more than 600µm 
were selected for induction of spawning and oozing males were 
selected.
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5.3.6. Carrying out breeding trials using pond reared broodstock of Cobia:
The matured fishes of both the sex were selected and transferred to the breeding tanks of 100tonne capacity 

(12x6x1) RCC tanks provided with water inlet.  The fishes were treated with 500-550IU HCG/kg of body weight 
of the fish in the case of females and half the dose in the case of males.  Using the pond reared broodstock a total 
of 14 breeding trials were carried out.  The gravid fishes can be obtained from the captive stock in the months of 
February-April and during July-September.  The treated fishes were released into the spawning tank after 30-36 hours 
of hormonal administration.  The fishes spawned spontaneously.  The eggs were collected by over flow method and 
after washing transferred to incubation tanks for further hatching.

5.3.7 Egg incubation and hatching:
Fertilized eggs above 1000 µm which were floating at the surface and transparent were collected and washed.  The 

eggs were transferred to the incubation tanks of 250 litres cylindroconical FRP tanks provided with water flow through 
and aeration.  Egg density of 500-700 nos/litre were maintained.  After undergoing embryonic development, the larvae 
hatch out after 20-24 hours, the hatchout larval size was around 2.5-2.8 mm.

5.3.8 Larval Rearing of Cobia

The hatched out larvae were transferred to the rearing containers of FRP tank of capacity 2000-8000 litres, 
larvae were stocked at the 20-25 nos/litre, green water culture system was followed.  The algal density in the rearing 
tanks was maintained 5-6 lakhs cells/ml. Larval feeding was initiated from 3rd day and fed with rotifers (Brachionus 
plicatilis), the food density was around 6-8 nos/ml.  The larvae after 5 days of rearing was in the size of 4-5 mm and can 
be feed on larger size zooplankton like artemia nauplii, from 7-8th day onwards larvae were fed with artmia nauplii, 
the food density was maintained @ 3-4 nos/ml.  The larvae attained the size of 4-5 cm and from this stage the larvae 
were slowly weaned to inert diet of formulated feed or fish and shrimp meat.

5.3. 9.Nursery Rearing of Cobia 
The rearing of Cobia to stockable size juveniles has been standardized by feeding them with formulated feed and or 

low value trash fishes.The fingerlings of Cobia obtained were further reared to juvenile size feeding   first ten days with 
formulated INVE feed and then with squid and fish meat.  The feeding rate with formulated feed was 20% of the body 
weight biomass and with the squid or fish meat  at the rate of 100% biomass.  Fishes were maintained with continuous 
flow through with flow rate of 5litres/minute facilitating 100% water exchange.   Hydrographical parameters were in 
the following range water temperature 28+2.4, Salinity 28.33 + 2.31 ppt,  pH 7.8 + 0.63, D.O.5.1+0.620, Ammonia 
0.032+0.017, Nitrite 0.018+0.002.  The regular treatment at an interval of 10 days was given with 50-75 ppm.  Nursery 
rearing was conducted for a period of 100 days from the initial mean size of 7.63+0.19 cmtl/3.82+0.24gm, the fish 
attained mean size of 20.67+0.17 cmtl/41.10+0.22 gms and the overall survival rate was 72%.   
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5.3.10. Grow out Culture of Cobia in Pond Culture System
The hatchery produced seed were supplied to a private farmer for stocking in grow out pond from Gudivada, 

Krishna (Dt) for stocking in the farm at Peddapattinam.  Fishes were fed with Tilapia trash fish@20-50% of biomass, 
over a culture period of five months fish attained 1.0-1.25kg in the pond.  Salinity in the pond was between 27-29 ppt.

5.3.11.Farming of Cobia in low saline pond:
A rearing trial of Cobia was carried out in a pond with an area of 1512 m2 at KRC of CIBA. An attempt was made 

to grow Cobia, Rachycentron canadum in low saline water at Kakdwip Research Centre ponds with hatchery bred seed 
from CIBA, Chennai.  Pond was prepared as per normal methods for brackishwater fish culture.  82 nos of fingerlings 
(ABL- 24 cm, ABW- 70 gm) were stocked on 22.10.2012 @ 0.05 nos/m2. Fishes were fed with chopped trash fish 
and formulated pellet feed in the ratio of 2: 1 @ 15% of biomass. After 11 months of culture duration fishes attained 
the mean size of 2.43 ± 0.47 kg with survival rate of 86%. Mean exponential value of length-weight relationship (b) 
and condition factor (K) was found to be 3.567 (Fig 2) and 0.81 respectively considering the whole culture period. It 
indicates that the fishes are in good health condition. Growth was higher in more than 10 ppt and showed signs of stress 
at salinity below 4 ppt. During low salinity periods, colour of fishes faded off, feeding reduced drastically and signs of 
skin ulceration observed. However, the result indicated that the growth rate will be faster in high saline pond compare 
to that of low saline condition.

6. Innovations

6.1.  Cobia broodstock feed(FCRI)
A weekly feeding schedule containing cuttle fish supplemented with pumpkin(40 mg/kg feed)  and mixed with 

Agar agar(20 mg/kg feed) for 5 days and sardines replacing cuttle fish for following 2 days was given to cobia adult 
fishes maintained in 6 m dia HDPE sea cage  at  ad libitum. In a period of 6 months, adult cobia of 3 to 4 kg has 
reached 12 – 13 kg. During the cannulation ova measuring 800 – 900 micron in female brood stock and condensed 
milt in male cobia brood stock was achieved. Non synchronisation was often observed in cobia spawning which 
could be overcome by the development of good broodstock for synchronised breeding.This could result in maximum 
fertilisation, hatching and good survival of fry and fingerlings. Developemnt of broodstock makes seed production of 
cobia round the year possible.
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6.2.  Successful induced breeding, seed production and larval rearing of cobia first time in India(CMFRI)
Development of broodstock of cobia (wild-collected) was done in sea cages with special broodstock feed 

supplemented with vitamins, mineral mixture, cod liver oil, krill oil, etc. Tagging of individual brooders was carried 
out with Passive Integrated Transponder (PIT) tags, a kind of electronic tag with radio-frequency identification. 
The reproductive history was maintained and monitored regularly for induction of spawning.Gonadal biopsies were 
performed at periodic intervals for assessing the sexual maturity of the brood fishes.For the first time in India, the 
induced breeding of cobia was achieved in Mandapam Regional Centre of CMFRI.The techniques of larviculture, 
nursery rearing and grow-out culture of cobia were developed.Standardization of the techniques of induced spawning, 
larviculture, nursery and grow-out culture of cobia were done.Successfully bred cobia in the Recirculation Aquaculture 
System (RAS) for the first time in the country. Successful volitional spawning of cobia in the Recirculation Aquaculture 
System and also broodstock holding cement tanks for the first time in the country.Successful off seasonal spawning 
of cobia achieved through thermal regulation in the RAS for the first time in the country.The F1 generation cobia was 
developed into broodstock at Mandapam Regional Centre of CMFRI and are being successfully used for breeding 
and seed production.The demonstration of cobia grow-out culture was carried out in sea cages as well as in ponds.
Motivated fishermen self help groups to start sea cage farming of cobia in Tamil Nadu

6.3.  Land based captive Broodstock Development in Pond holding system (CIBA)
For the first time an attempt was made to study the feasibility of developing a viable broodstock of Cobia 

Rachycentron canadum an oceanic species by stocking them in small pond of 50 x 60 x 2 metres  where the water 
facility is provided with saline water drawn from inter tidal borewells which provide salinity of seawater 24-32 ppt.  
The fishes were stocked at the rate of 1 kg biomass/m3 and the fishes were fed with forage fishes like oil sardine, 
Tilapia and occasionally with squids and crabs ad libitum.  The broodstock were provided with water quality as 
prevailing in the open sea.  The water exchange was facilitated once in a week @ 70-80 % of the volume.  Protocols for 
maintaining the health of the fish was developed.  The normal health problem encountered was ecto parasitic infection 
like that Caligus and Argulus.  For controlling the Caligus treatment with 100 ppm formalin for 1 hour was done.  The 
Argulus being tolerant to some of the treatment protocols could be controlled by periodic manual removal (fortnight 
interval).  With these management protocols the fishes were found to attain maturity and could be induced to spawn 
with hormonal intervention.  This technique of the developing of broodstock in small pond eco system would go a 
long way in simplifying the hatchery technology of Controlled breeding and seed production of Cobia.  Entrepreneurs 
hitherto were thinking of Cobia broodstock management as one of the cumbersome process in seed production can 
adopt this technology for broodstock development and produce seed of cobia in hatchery. 

6.4.  Successful pond culture of cobia first time in India(FCRI)
Successful pond grow-out culture of cobia with positive benefit cost ratio achieved by Fisheries College and 

research institute, Tuticorin, Tamil Nadu for the first time in India with the production of 1kg per m2 at the stocking 
density of 0.25 fish per m2(1fish per 4 m2) with an average weight of 4.12 kg in a period of ten months. The grouper 
feed (Uni President) was used which was very well consumed by cobia. Manual feeding was done at one time at one 
place.The food conversion ratio (FCR) was 1.9. Dissolved oxygen plays a crucial role in the survival of cobia. The 
dissolved oxygen should not go below 3 ppm. Probiotics were also applied during the last 2 months before harvest 
when the biomass was above 300 kg. Water exchange was done once in two days at the rate of 30%.

6.5.  Grow out Culture of Cobia in Brackishwater pond (CIBA)
For the first time in India, effort was made to grow cobia in Brackishwater pond were salinity ranged from 4 to 20 

ppt.  It was proved that cobia could tolerate salinity upto 5 ppt in the lower range, the growth rate was also found to be 
satisfactory where the fish attained average size of 2.43 kg in 11 months. This new approach on the farming of Cobia 
in Brackishwater low saline ponds is a boom to the Brackishwater aquaculture as a diversified species for sustainable 
farming.  The entrepreneurs / farmers can venture into the farming of Cobia in Brackishwater aquaculture ponds.  
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6.6.  Sea cage culture of cobia using trash fish (CMFRI)
Cage farming of cobia was experimented for the first time in India at Mandapam Regional Centre of CMFRI 

from the hatchery produced fingerlings. The fingerlings were stocked in grow-out cages after nursery rearing. The 
fish were fed with trash fish ad libitum twice a day initially and later once a day.  The grow-out fishes of cobia could 
reach an average weight of 2 to 3 kg in 6 months and 4 to 8 kg in one year of culture period. The results show that 
cobia is a lucrative species for sea cage farming in India. The feeding, farm and health management procedures were 
also developed and standardized according to the availability of resources in the farming area. The common disease 
of cobia recorded was Vibriosis during farming or culturing. It was addressed with suitable preventive and control 
measures to have successful farming. 

6.7.  Sea cage culture of cobia with formulated feeds(FCRI)
The cobia seeds were reared in the concrete tanks up to 150-200 g size for a period of 2-3 months and then 

transferred to sea cages. The fish were stocked at the rate of 4 fish per cubic metre in sea cages. A slow sinking grouper 
feed (Uni President) was used which was very well accepted by the cobia. Manual feeding was conducted once per 
day. The finished feed contains crude protein (CP) minimum 43%, crude fat minimum 10%, moisture maximum 10%, 
crude fibre maximum 1.0%, and ash maximum 15%, with the feed size of 15.8-16.2 mm L6.0. Fish were usually fed 
once a day at a feeding rate of 2–3% body weight. The feed conversion ratio (FCR) was 1.9. Production of averaged 
approximately 8 kg per cubic metre with an average weight of 4.5 kg over a ten month grow out period. 

6.8.  Advanced packaging methods for cobia value added products (FCRI)
FCRI developed five ready to eat cobia fish products viz., Canned cobia, Sous Vide cook chilled cobia fish curry, 

Hot filled chilled cobia fish curry, Cobia in retort pouches and Cobia pickle; Four ready to cook products viz., Fresh 
and frozen cobia, Vacuum and modified atmospheric packaged products, Cobia Macroni and Cobia noodles and two 
products viz., Collagen and Leather from cobia fish waste.Vacuum and modified atmospheric packaging and retort 
pouch packaging are advanced technologies. Products which are particularly sensitive to oxygen are generally vacuum-
packed. In this packaging, the air is removed from the package during the sealing operation in the vacuum packaging 
machine. A laminate polyethylene/nylon/polythene is commonly used as packaging material. These products have 
more convenience for further processing and have extended shelf life. It reduces and eliminates the need for chemical 
preservatives for preserving dehydrated products. It allows transportation of these products to remote destinations in 
retail packs and increases the product markets. The retort pouch is a flexible laminated food package that can withstand 
thermal processing. This type of packaging was also used for fish products.  It has the advantage of offering the shelf 
stability of metal cans, coupled with the texture and nutrient value associated with frozen foods. The retort pouch has 
been considered the most significant advance in food packaging. Fish packaged in retort pouches have a shelf life of 
one year at room temperature. 

7. Process/ Product/Technology/ Value Chain/ Rural Industry Developed

S. 
No. Technology Developed Adoption/ Validation/ 

Commercialization, etc.
Responsible 

Partner
1. Methodology of broodstock development under 

captivity in open sea floating cages
Adoption and validation completed. 
Commercialization under progress.

CMFRI, 
Mandapam

2. Methodology of controlled breeding and induced 
spawning for the first time in India

Adoption and validation completed. 
Commercialization under progress.

CMFRI, 
Mandapam

3. Methodology of larviculture and seed production Adoption and validation completed. 
Commercialization under progress.

CMFRI, 
Mandapam

4. Methodology of nursery rearing Adoption and validation completed. 
Commercialization under progress.

CMFRI, 
Mandapam

5. Methodology of open sea cage grow-out farming Adoption and validation completed. 
Commercialization under progress.

CMFRI, 
Mandapam



32

6 Culture of cobia in indoor tanks Adoption and validation completed. 
Commercialization under progress.

FCRI
Thoothukudi

7 Cobia grow out culture in polythene lined ponds Adoption and validation completed. 
Commercialization under progress.

FCRI
Thoothukudi

8 Cobia grow out culture in shallow sea of Gulf of 
Mannar with slow sinking feeds

Adoption and validation completed. 
Commercialization under progress.

FCRI
Thoothukudi

9 Cobia broodstock feed Adoption and validation completed. 
Commercialization under progress.

FCRI
Thoothukudi

10 Hot filled chilled cobia curry Adoption and validation completed. 
Commercialization under progress.

FCRI
Thoothukudi

11 Canned cobia Adoption and validation completed. 
Commercialization under progress.

FCRI
Thoothukudi

12 Cobia steaks in pouches Adoption and validation completed. 
Commercialization under progress.

FCRI
Thoothukudi

13 Vacuum and Modified atmospheric packaged cobia 
products

Adoption and validation completed. 
Commercialization under progress.

FCRI
Thoothukudi

14 Cobia pickles Adoption and validation completed. 
Commercialization under progress.

FCRI
Thoothukudi

15 Cobia macrooni Adoption and validation completed. 
Commercialization under progress.

FCRI
Thoothukudi

16 Cobia noodles Adoption and validation completed. 
Commercialization under progress.

FCRI
Thoothukudi

19 Technology for land based captive broodstock of Cobia 
in ponds, controlled breeding and seed production using 
pond reared broodstock

Can be adopted by hatchery operators CIBA

20 Grow out culture technology in brackishwater low 
saline earthen ponds 

Can be adopted by brackishwater 
aquaculture farmers 

CIBA

Fisherfolk involved in the preparation of value added products

Mr. Ravi &co   
Mani Nagar 
Nazareth,TN 

Investment – Rs. 1.7 lakh 
Profit per month – Rs.7500-9000/- 

Mr. Peter 
Idinthakarai 
Tirunvelveli District,TN

Investment – Rs. 3.2 lakhs
Profit per month-Rs.12000 -15,000/- 

Annai Indra SHG Group 
(GOOD VISION SHG) 
Kanyakumari District,TN 

Investment – Rs.1,50,000
Profit per month – Rs.10000-16000/- 

Two rural industries M/S Jehova Food Product, Kuthankuli, Tirunelveli district, and M/s Valli Seafoods, 
Kuttiyandiyur,Nagapattinam Dt. Tamilnadu on value added products were developed.
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Cobia farms started(CMFRI)

Tamil Nadu Fisheries University signs MoU with fish farmers on cobia technologies

8.    Patents (Filed/Granted)          -    Nil 

9.    Linkages and Collaborations

S. 
No.

Linkages developed
(Name & Address of Organization) Date/Period From-To Responsible  

Partner
1 Department of Fisheries,

Govt. of Tamilnadu 
2009-2013 FCRI, Thoothukudi

2 TMSS, Thoothukudi 2010-2013 FCRI,Thoothukudi
3 RGCA, Pozhiyur 2011-2013 FCRI,Thoothukudi 
4 M//s Valli Sea Foods, N.N.Chavadi, 

Nagapattinam dt, Tamilnadu
From July 2013 FCRI,  Thoothukudi

5 Royal King Seafoods, Kuttiyandiyur, 
Nagapattinam district,Tamilnadu

From July 2013 FCRI,Thoothukudi

6 Research Institute of Aquaculture, 
Vietnam

16.7.2010 – 15.9.2010 FCRI & CIBA

10.  Status on Environmental and Social Safeguard Aspects
Environmental aspects

Bio-secured hatchery and pond culture facilities attached with effluent treatment system would pave way for the 
treatment of effluents before letting out in the sea. The sea cage farming policy was not framed in India so far. If the sea 
cage farming is permitted then the possible organic effluents resulting out of fecal accumulation will be made utilized 
by the secondary aquaculture like mussel and sea weed farming. The wastes from the cobia products will be utilized to 
produce value added products thereby the environmental hazards due to wastes could be avoided.

CMFRI has supplied cobia seeds to M/s 
Vitality Aquaculture, Tuticorin, Tamil Nadu; 
Self Help Group, Maraikkayarpatnam, Tamil 
Nadu and Mr. V.Srinivasa Raju, Antervedi, 
Andhra Pradesh and the beneficiaries 
produced 1.8,1.2 and 1.4 tonnes respectively 
from sea cages. During a farming period of 
7 months, cobia reached a size range of 2.0 
to 3.5 kg weight. The harvested cobia had an 
average weight of 2.5 kg. The FCR was 5.9.

 

Memorandum of Understanding (MoUs) were 

signed between TNFU, Nagapattinam and three 

entrepreneurs viz., Mr.Patnadkar of Ankola, 

Karnataka State and Mr.Rajkumar of 

N.N.Chavadi, Nagapattinam district on pond 

culture of cobia and Mr.Gunasekaran of 

Kuttiyandiyur, Nagapattinam District on Cobia 

value added products. 
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Social Safeguard Aspects

By practicing cobia cage farming and pond culture in coastal region, the fishermen would get an alternative 
livelihood option to enhance their income and standard of living. The self help group women in the coastal region can 
involve in the preparation of value added products with advanced packaging technologies. The navigational problems 
arise out of cage farming could be avoided by careful selection of sea site, site leasing regulations and with proper 
involvement of the local fishermen.

 
11.   Constraints, if any and Remedial Measures Taken

In India, marine finfish aquaculture is in low profile. In Coastal farming, shrimp aquaculture alone is flourishing 
and Cobia farming was nowhere in India. 

Constraints: 
a. Inadequate availability of cobia seeds.

b. Less familiarity among consumers.

c. Non-channelised export market

d. High cost of Feed 

e. Large scale demonstrations in the farmers’ field to build confidence will be a slow process

f. Sea cage farming policy is not framed by the government.

g.  Incentive schemes are not available for fishermen.

Remedial measures

a. Recirculating Aquaculture System was established at CMFRI for the adequate production of cobia seeds.

b. Awareness programmes were organized about cobia nutritional profile and its flesh quality.

c. Export market opportunities were identified.

d. Feed cost research is ongoing to reduce feed cost.

e. National workshops were organized and Recommendations made for large scale demonstration, formulating 
cage farming policy and for incentive schemes.

12.  Publications (As per format of citation in Indian Journal of Agricultural Sciences)

A. Research papers in peer reviewed journals. Details as per the guidelines for citation of publications  
(Annexure I)

S.  
No.

Authors, Title of the paper,  
Name of Journal, Year, Vol. & Page No.

NAAS 
Ratings 

Responsible 
Partner

1. Felix,N., Arasamuthu,A and Balamurugan,U. 2013. Successful pond grow out culture 
of cobia, Infofish International.6/2013.P45-47 

FCRI,
Thoothukudi

2 Felix,N., Balamurugan,U and Arasamuthu.A.2013.Sea cage growout culture of cobia 
Rachycentron canadum in shallow sea of Gulf of Mannar,Tamilnadu. Aquaculture Asia. 
Vol.XVIII(3) July-September 2013 P11-15 

FCRI,
Thoothukudi

3 Jeyashakila, R., Edwin Raj,B and Felix,N. 2012. Quality charges for farmed Cobia 
streaks held in cold stores (-18oC). International Journal of Food Science and 
Technology. 1-7.

7.5 FCRI,
Thoothukudi

4 Jeyashakila, R., Edwin Raj,B and Felix,N. 2012. Quality and safety of fish curry 
processed by sous vide cook chilled and hot filled technology process during refrigerated 
storage. Food Science and Technology International 18 (3) : 261-269.

6.9 FCRI,
Thoothukudi
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5 Jeyashakila, R., Edwin Raj,B and Felix,N. 2013. Sensory, biochemical and microbial 
qualities of canned farmed cobia processed with Indian spice masala mix. Journal of 
Aquatic Food Product Technology. Published online: 19 Dec 2013.

FCRI,
Thoothukudi

6 Gopakumar, G., Nazar, A K A ., Tamilmani, ., Sakthivel, M ., Kalidas, C.,  Ramamoorthy, 
N ., Palanichamy, S ., Ashok Maharshi, V ., Rao, K Srinivasa and Rao, G Syda 
(2011) Broodstock development and controlled breeding of cobia Rachycentron 
canadum (Linnaeus 1766) from Indian seas. Indian Journal of Fisheries, 58 (4). pp. 
27-32

6.2 CMFRI, 
Mandapam

7 Gopakumar, G ., Nazar, A K A ., Tamilmani, G ., Sakthivel, M ., Kalidas, C ., Ramamoorthy, 
N ., Palanichamy, S ., Ashok Maharshi, V ., Rao, K Srinivasa and Rao, G Syda 
(2012) First experience in the larviculture of cobia, Rachycentron canadum 
(Linnaeus, 1752) in India. Indian Journal of Fisheries, 59 (1). pp. 59-63

6.2 CMFRI, 
Mandapam

8 Sakthivel, M ., Nazar, A K A ., Tamilmani, G .Kalidas, C ., Ramamoorthy, N and., Ashok 
Maharshi, V ., Rao, K Srinivasa and Gopakumar, G (2012) Embryonic development of 
cobia, Rachycentron canadum (Linnaeus,1766) in controlled conditions. Journal of the 
Marine Biological Association of India, 54 (2). pp. 29-32

4.7 CMFRI, 
Mandapam

9 Tamilmani, G., Sakthivel, M., Kalidas, C., Rameshkumar, P., Jayakumar, R., Nazar, 
A.K.A., Ashok Maharshi, V., Srinivasa Rao, K. and Gopakumar, G. Trial on sea 
cage farming of cobia, Rachycentron canadum in India. Indian Journal of Fisheries 
(communicated)

6.2 CMFRI, 
Mandapam

A. Books/ Book chapters/ Abstracts/ Popular articles, Brochures, etc.

S.  
No.

Authors, Title of the papers  
Name of Book/ Seminar/ Proceedings/Journal, Publisher, Year, Page 

Responsible 
Partner 

 Technical Articles/ Popular Articles
1 Felix,N.2013. Pond culture of cobia fishes, A Compendium of Agro technologies, National 

Agricultural Innovation Project, ICAR, New Delhi. P.92-93 
FCRI,
Thoothukudi

2 Felix,N.2013. Sea cage culture of cobia fishes, A Compendium of Agro technologies, National 
Agricultural Innovation Project, ICAR, New Delhi. P.94-95

FCRI,
Thoothukudi

3 Felix,N.2013. Suitable wet feed and feeding protocol for developing broodstock, A Compendium 
of Agro technologies, National Agricultural Innovation Project, ICAR, New Delhi. P.96-97

FCRI,
Thoothukudi

4 Jeya Shakila,R., K.Rathnakumar and N.Felix.2013. Cobia value added products, A Compendium 
of Agro technologies, National Agricultural Innovation Project, ICAR, New Delhi. P.88-89

FCRI,
Thoothukudi

5 Gopakumar, G (2011) Development of Cobia (Rachycentroncanadum) and Pompano 
(Trachinotusblochii) Aquaculture in India. Fishing Chimes, 31 (9). p. 56

CMFRI, 
Mandapam

6 Gopakumar, G and Rao, G Syda and Nazar, A K A and Kalidas, C and Tamilmani, G and Sakthivel, 
M and Maharshi, V Ashok and Rao, K Srinivasa (2010) Successful seed production of cobia 
Rachycentron canadum and its prospects for farming in India. Marine Fisheries Information 
Service; Technical and Extension Series, 206 . pp. 1-6

CMFRI, 
Mandapam

7 Gopakumar, G and Rao, G Syda and Nazar, A K A and Kalidas, C and Tamilmani, G and Sakthivel, 
M and Maharshi, V Ashok and Rao, K Srinivasa (2011) Successful seed production of Cobia, 
Rachycentroncanadum, in India. Aquaculture Asia . pp. 24-29

CMFRI, 
Mandapam

8 Gopakumar G, A K Abdul Nazar, C Kalidas, G Tamilmani, V Venkatesan, M Sakthivel, 
N Ramamoorthy, Laxman Shankar Korabu, I Mendonza Xavier and I Santhoshi (2009).  
Broodstock Development of Cobia, Pompano and Grouper in Open Sea Cages in Hindi, 
“PinjiroanmaeinMachchiliPaalan”.CMFRI Special Publication.99: 56-59

CMFRI, 
Mandapam
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Abstracts
1 Felix.N., Sakthivel,M., Arasu,A.R.T., Gopukumar,G., Nagoor Meeran,M and Veerabhadran,K. 

2011. Baseline status of cobia, Rachycentron canadum in selected districts of Tamilnadu.  Asian 
Pacific Aquaculture, 2011, Abstracts, Jan 17-20, 2011. Kochi, India.P.153.

FCRI,
Thoothukudi

2 Felix.N.,Shanmugananthan,A., Rajaram,K. and Balamurugan,U. 2011. Efficacy of phenoxyethanol 
and clove oil as anaesthetics in marine fish cobia Rachycentron canadum. Asian Pacific 
Aquaculture, 2011, Abstracts, Jan 17-20, 2011. Kochi, India.P.367.

FCRI,
Thoothukudi

3 Felix.N and V.K. Venkataramani., 2011. Gut content analysis of cobia Rachycentron canadum 
from Tuticorin region of South India. Asian Pacific Aquaculture, 2011, Abstracts, Jan 17-20, 
2011. Kochi, India. P.370.

FCRI,
Thoothukudi

4 Felix.N.,Shanmugananthan,A., Rajaram,K and  Balamurugan,U. 2011. Effect of different fresh 
feeds on the growth and food conversion ratio of cobia Rachycentron canadum. Asian Pacific 
Aquaculture, 2011, Abstracts, Jan 17-20, 2011. Kochi, India.P.152.

FCRI,
Thoothukudi

5 Felix.N., Shanmugananthan,A., Rajaram,K and Balamurugan,U. 2011. Diseases encountered 
and treatment protocols standardized for cultured cobia Rachycentron canadum. Asian Pacific 
Aquaculture, 2011, Abstracts, Jan 17-20, 2011. Kochi, India.P.369.

FCRI,
Thoothukudi

6 Felix,N, Balamuragan.U, Rajaram.K, Senthilkumar.P, 2011. Cobia broodstock development 
in HDPE circular sea cage at Maritech Research Centre, Tharuvaikulam of Fisheries College 
and Research Institute, Thoothukudi. Chennai Aquaculture Technology Meet (CATEET11), 
TANUVAS, Chennai. Abstract.

FCRI,
Thoothukudi

7 Felix,N.,Balamurugan,U, and Rajaram,K.2012. Cobia Aquaculture-Certain research findings of 
FCRI, TANUVAS, Thoothukudi. New Vistas in Indian Aquaculture held from 23-24 February, 
2012 in CIBA, Chennai. Abstract

FCRI,
Thoothukudi

Proceedings/seminar presentations
1 Felix,N, 2011. Cobia a potential candidate species for marine fish farming in India and FCRI 

experiences, Chennai Aquaculture Technology Meet (CATEET11), TANUVAS, Chennai(Theme 
paper).

FCRI,
Thoothukudi

2 Felix. N., K. Veerabhadran and V.K. Venkataramani, 2012. Cobia – new candidate species for 
mariculture (Tamil), FC&RI, TANUVAS, Thoothukudi. p.4.

FCRI,
Thoothukudi

3 Elangeswaran S, A.R.T. Arasu, M. Kailasam, Prem kumar, R. Subburaj and G. Thiagarajan 
(2012).  Biochemical and hematological indices in the matured and spent conditions of Black 
king fish cobia (Rachycentron canadum).  National Conference on Biotechnological Aprroaches 
in Aquaculture (Live Aqua 2012). Bharathiar University, Coimbatore, 1-3 February. 

CIBA,
Chennai

4 Elangeswaran, S., A.R.Thirunavukkarasu, Prem Kumar, M.Kailasam,M.Syed Mustafa, R.Subburaj 
and G.Thiagarajan 2011; Investigation on the hematological and biochemical parameters in the 
female black king fish Cobia, (Rachycentron canadum) at different maturity stages, 9th Indian 
Fisheries Forum, Asian Fisheries Society, P.P.205

CIBA,
Chennai

5 A   Arasu, A.R.T., M.Kailasam, J.K.Sundaray, Prem Kumar, S.Elangeswaran, Syed Mustafa, 
R.Subburaj, G.Thiagarajan and K.Karaiyan 2011; Controlled breeding of Black King Fish 
Cobia, (Rachycentron canadum) using pond reared broodstock, 9th Indian Fisheries Forum, Asian 
Fisheries Society, 19-23 December 2011 P.P 208. 

CIBA,
Chennai 

6 Syed Mustafa, A.R.T.Arasu, S.Elangeswaran, M.Kailasam, Prem Kumar, R.Subburaj and 
G.Thiagarajan 2011; Comparative evaluation of the biochemical characteristics of milt from the 
land based captive broodstock of Black King Fish Cobia (Rachycentron Canadum) and Asian 
seabass (Lates calcarifer), 9th Indian Fisheries Forum, Asian Fisheries Society, 19-23 December 
2011 P.P 215 

CIBA,
Chennai
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7 S.Elangeswaran, A.R.T.Arasu, S.Venu, M.Kailasam, Prem Kumar, R.Subburaj and G.Thiagarajan 
Studies on the reproductive biology of Black King Fish Cobia (Rachycentron canadum) in coastal 
waters around Chennai 2012; National Conference on “New Vistas in Indian Aquaculture” 23-24 
February, CIBA

CIBA,
Chennai

Book/Manual/Brochures
1. Gopakumar, G., A.K. Abdul Nazar, R. Jayakumar, G. Tamilmani, M. Sakthivel, C. Kalidas and 

P. Ramesh Kumar (Eds.).Training Manual on Hand book of breeding and seed production of 
cobia and pompano. 2012.  Mandapam Regional Centre of CMFRI, Marine Fisheries, Tamil 
Nadu, India, pp,50.

CMFRI, 
Mandapam

2 Felix,N and V.K.Venkataramani, 2013. Souvenir- National Workshop on Cobia Culture and 
Cobia Harvest Festival,FCRI,Thoothukudi. P.56 

FCRI,
Thoothukudi

3 Jeyashakila,R. and N.Felix, 2010. Manual on Advanced Packaging technologies for cobia 
fish products to augment domestic and international market, Fisheries College and Research 
Institute, Thoothukudi. P.54.

FCRI,
Thoothukudi

4 Rathnakumar, K. and N. Felix, 2010. Value addition of cobia fish into convenience products 
for domestic and international markets, Fisheries College and Research Institute, Thoothukudi. 
P.20

FCRI,
Thoothukudi

5 Rathnakumar, K.,R. Jeyashakila, 2009. Value added cobia fishery products, Fisheries College 
and Research Institute, Thoothukudi. p.41

FCRI,
Thoothukudi

6 Felix,N., A.R.T. Arasu, G. Gopakumar, M.Nagoor Meeran, K.Veerabhadran,                       K.Rathnakumar,  
R.Jayashakila, Shanmuganathan, Rajaram, Balamurugan, 2009.                        Cobia profile 
Tamil, Fisheries College and Research Institute, Thoothukudi. p.20.

FCRI,
Thoothukudi

7 Felix,N. A.R.T. Arasu, G. Gopakumar, M.Nagoor Meeran, K.Veerabhadran, K.Rathnakumar, 
 R.Jayashakila, Shanmuganathan, Rajaram, Balamurugan, 2009. Cobia profile English, Fisheries 
College and Research Institute, Thoothukudi, p.20.

FCRI,
Thoothukudi

8 Felix,N 2009, Brochure on NAIP sub project on Cobia, Fisheries College and Research Institute, 
Thoothukudi.

FCRI,
Thoothukudi

9 Felix,N. 2011. Workshop on Marine finfish farming with focus on cobia to improve the livelihood 
of fishers, Fisheries College and Research Institute, Thoothukudi, p.96.

FCRI,
Thoothukudi

10 Felix,N. 2011, Brochure on Marine finfish farming with focus on cobia to improve the livelihood 
of fisher, Fisheries College and Research Institute, Thoothukudi.

FCRI,
Thoothukudi

11 Felix.N., K. Rajaram., U. Balamurugan., 2011. Induction and recovery in cobia exposed to 
phenoxyethanol and clove oil, Fisheries College and Research Institute, Thoothukudi.

FCRI,
Thoothukudi

12 Felix.N., V.K. Venkataramani., 2011. Gut content analysis of cobia Rachycentron canadum from 
Tuticorin region of South India. Fisheries College and Research Institute, Thoothukudi.

FCRI,
Thoothukudi

13 Felix.N. K. Rajaram., U. Balamurugan., 2011. Comparison of wet feeds on the growth and food 
conversion ratio of cobia Rachycentron canadum. Fisheries College and Research Institute, 
Thoothukudi.

FCRI,
Thoothukudi

14 Felix.N.K. Rajaram., U. Balamurugan., 2011. Diseases encountered and treatment protocols 
standardized for cultured cobia Rachycentron canadum. Fisheries College and Research 
Institute, Thoothukudi 

FCRI,
Thoothukudi

15 Felix. N., K. Veerabhadran and V.K. Venkataramani, 2012. Cobia – new candidate species for 
mariculture (Tamil), FC&RI, TANUVAS, Thoothukudi. p.4.

FCRI,
Thoothukudi
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16 Arasu A.R.T, M.Kailasam, J.K.Sundaray, Prem Kumar, R. Suburaj, G. Thiagarajan, S. 
Elangeshwaran and Amar Gaikwad. 2012. Controlled breeding and seed production of Black 
king fish Cobia (Rachycentron canadum) using pond reared broodstock. Central Institute of 
Brackishwater Aquaculture, Brochure, October 2012.

CIBA, 
Chennai

17 Gopakumar, G., A.K. Abdul Nazar, R. Jayakumar, G. Tamilmani, M. Sakthivel, P. Rameshkumar 
and C. Kalidas (Eds.). Practical Guide on Broodstock development and seed production of cobia 
and silver pompano. 2012.  Mandapam Regional Centre of CMFRI, Marine Fisheries, Tamil 
Nadu, India, pp, 82

CMFRI, 
Mandapam

Book Chapters/Teaching Aids
7. Gopakumar, G (2009) Broodstock development of cobia- Winter School on Recent Advances in 

Breeding and Larviculture of Marine Finfish and Shellfish.
CMFRI, 
Mandapam

8. Vipinkumar, V P and Gopakumar, G (2011) Larval Production of Cobia. CMFRI, 
Mandapam

News paper publications

1 Awareness programme on Cobia fish farming held, The Hindu,24.10.2009, p.3 FCRI
2 Export of fishery products progressing well, The Hindu – 27.03.2010, P 7 FCRI
3 Demand for seafood increasing internationally, The Hindu -03.04.2010, P 2 FCRI
4 Awareness programme on Cobia fish farming and value addition, The Hindu, 24.10.2009. FCRI
5 Visit of Philippines Marine Fisheries Expert to FCRI,  TANUVAS News letter , September 2009. 

P 4.
FCRI

6 Emphasis laid on better fish farming, Expert from the Philippines visits Tuticorin, The   Hindu 
dated 30.08.2009  

FCRI

7 Brooder cobia fish identified, The Hindu, 06.06.2009 FCRI
8 Cobia fish farming and value addition, The Hindu, 24.10.2009. FCRI
9 Cobia becomes an ideal marine species for mariculture. The New Indian Express, Page No. 3 date 

13.08.2011.
FCRI

10 Workshop on Cobia, Fishing Chimes, March 2011. FCRI 
11 Workshop on Cobia, TANUVAS Newsletter, March 2011 FCRI
12 Workshop on marine fish farming, TANUVAS Newsletter, May 2011. FCRI
13 Recirculating Aquaculture Systems, a boon to Pisciculture, The Hindu dt. 22.11.2012. FCRI
14 Cobia sale evokes good response. The Hindu dt.09.11.2012. FCRI
15 Cultured cobia fish nets good profit dated 11.03.2013,The Hindu FCRI
16 TNFU begins commercialization of technologies, dated 23.07.2013,The Hindu FCRI
17 MoU with entrepreneurs on cobia technologies, Daily Thanthi-24.07.2013 FCRI
18 Cobia technologies, Dinakaran 25.07.2013 FCRI
19 Annual growth rate of aquaculture up, The Hindu, Date.03.02.2013. FCRI
20 Workshop on cobia culture from March 1, The Hindu, 04.02.2013. FCRI
21 New technology to breed Cobia in farms, ponds,The Hindu – 07.03.13 CIBA 

Reports
1 Felix. 2011.Cobia research at Fisheries College and Research Institute, Thoothukudi, Midterm 

report, p.85.
FCRI,
Thoothukudi

2 Felix. N.2011.Report of workshop on “Marine finfish farming with focus on cobia to improve 
the livelihood of fisheries” p.7.

FCRI,
Thoothukudi
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3 Felix.N., M. Sakthivel., A.R.T. Arasu., G. Gopukumar, M. Nagoor Meeran., K. Veerabhadran., 
2011. Baseline status of cobia, Rachycentron canadum in selected districts of Tamilnadu. 
Fisheries College and Research Institute, Thoothukudi

FCRI,
Thoothukudi

Thesis
1 Kalaivani,S.2012. ‘Effect of squid waste silage on the growth and feed efficiency of 

cobia,Rachycentron canadum) and sutchi catfish, Pangasius hypophthalmus.’ M.F.Sc thesis, 
TamilnaduVeterinary and Animal Sciences University, Chennai, p 74.(Guide: N.Felix) 

FCRI,
Thoothukudi

13.  Media Products Developed/Disseminated
S. 

No. CD, Bulletins, Brochures, etc. (Year wise) No. of 
Copies Distribution Responsible 

Partner
1 R. Jeyashakila, 2010, Canned Cobia in curry,   Fisheries College and 

Research Institute, Thoothukudi, Tamilnadu
   50 45 FCRI,

Thoothukudi
2 R. Jeyashakila, 2010,  Hot filled chilled Cobia fish curry, Fisheries 

College and Research Institute, Thoothukudi, Tamilnadu
50 46 FCRI,

Thoothukudi
3 K. Rathnakumar, 2010, Preparation of cobia fish macroni, Fisheries 

College and Research Institute, Thoothukudi, Tamilnadu
50 46 FCRI,

Thoothukudi
4 K. Rathnakumar, 2010, Preparation of cobia fish noodles, Fisheries 

College and Research Institute, Thoothukudi, Tamilnadu
50 45 FCRI,

Thoothukudi
5 K. Rathnakumar, 2010, Preparation of cobia pickle, Fisheries College 

and Research Institute, Thoothukudi, Tamilnadu
50 44 FCRI,

Thoothukudi
6 N. Felix, 2011, Marine finfish farming with focus on cobia, Fisheries 

College and Research Institute, Thoothukudi, Tamilnadu
60 59 FCRI,

Thoothukudi
7 N. Felix, 2011, Cannulation, Fisheries College and Research Institute, 

Thoothukudi, Tamilnadu
50 45 FCRI,

Thoothukudi
8 N. Felix, 2011, Cage installation, Fisheries College and Research 

Institute, Thoothukudi, Tamilnadu
50 46 FCRI,

Thoothukudi
9 N. Felix, 2011, Pond lining, Fisheries College and Research Institute, 

Thoothukudi, Tamilnadu
50 47 FCRI,

Thoothukudi
10 Felix,N and V.K.Venkataramani, 2013. CD- National Workshop on 

Cobia Culture and Cobia Harvest Festival, FCRI,Thoothukudi. P.56
100 90 FCRI,

Thoothukudi
11 Brochure - 2012

Controlled breeding and seed production of King fish Cobia 
(Rachycentron canadum) using pond reared broodstock

200 200 CIBA

14. Meetings/Seminars/Trainings/Kisan Mela, etc. organized

S.  
No. Details of Meetings/Seminars/Trainings, etc. Duration

(From-To)

No. of 
Personnel 
Trained

Budget
(INR 
lakh`)

Organizer 
(Name & Address)

Workshop organised
1 Launch workshop of Marine value chain on 

Cobia – MVC,Chennai
31.03.2009 56 1.00 Dr.N.Felix

2 Workshop on Value addition of cobia fish 
into convenience products for domestic and 
international markets-FCRI,Thoothukudi

26.03.2010 50 1.00 Dr.K.Rathnakumar



40

3 Workshop on Advanced Packaging technologies 
for cobia fish products to augment domestic and 
international markets-FCRI,Thoothukudi

30.03.2010 50 1.00 Dr.R.Jeya shakila

4 Workshop on “Marine finfish farming with focus 
on cobia to improve the livelihood of fishers

11.01.2011 – 
12.01.2011 

66 1.50 Dr.N.Felix

5 Workshop on Cobia and other Marine Finfish 
Farming

11.04.2011 29 1.00 Dr.N.Felix

6 National Workshop on Cobia Culture and Cobia 
Harvest Festival –FCRI,Thoothukudi

01.03.2013 – 
02.03.2013

67 1.70 Dr.N.Felix

7 One day Technology Promotion Workshop on 
“Cobia Culture  and Preparation of Value Added 
Cobia Products” -Pattukottai 

09.07.2013 33 0.20 Dr.N.Felix

8 One day Technology Promotion Workshop 
on “Pond and Cage Culture of Cobia and 
Preparation of Value Added Cobia Products” - 
Madras Veterinary College, Chennai 

10.07.2013 71 0.20 Dr.N.Felix

9 Workshop on “Status of marine fish breeding 
and farming with particular reference to Cobia”

31.3.2012 -- 0.5 Dr.A.R.T.Arasu

10 National workshop on “Breeding and Seed 
Production of marine finfishes with special 
reference to cobia, Rachycentron canadum” –
Mandapam. 

30.03.2010 20 1.0 Dr.G.Gopakuamar

11 National workshop on “Technological 
Advancements in Seed Production of Marine 
Finfish with special reference to Cobia, 
Rachycentron canadum” - Mandapam 

28.03.11 20 1.0 Dr.G.Gopakuamar

Training
1 Training on Value added cobia fishery products 

- Nagapattinam
19.03.2010 to 
20.03.2010

60 0.20 Dr.K.Veerabhadran& 
Dr.N.Felix

2 Training on Value added cobia fishery products 
-Nagapattinam

27.03.2010 to 
28.03.2010

40 0.20 Dr.K.Veerabhadran& 
Dr.N.Felix

3 Training programme on “Value added cobia 
fishery products” -Nagapattinam

5.03.2011 to 
6.03.2011

50 0.23 Dr.K.Veerabhadran& 
Dr.N.Felix

4 Training on Value Added Cobia Fishery 
Products Venue:TMSS,Tutuicorin

06.04.2011 58 0.20 Dr.M.Nagoor Meeran 
& Dr.N.Felix 

5 Hands on training on cobia seed production-
Mandapam 

15.02.2012 to 
24.02.2012

25 0.20 Dr.G.Gopakumar

Awareness programmes
1 Awareness programme on Cobia farming and 

Value Added Cobia Fishery Products- 
Tharuvaikulam

23.10.2009 51 0.15 Dr.M.Nagoor Meeran 
& Dr.N.Felix 

2 Awareness Programme on Prospects of Cobia 
fish farming as alternative lively hood for fisher 
folk - Kallamozhi  

21.03.2010 72 0.15 Dr.K.Veerabhadran & 
Dr.N.Felix

3 Awareness Programme on Prospects of cobia fish 
farming and value added cobia fishery products  
- Nagore       

29.03.2010 57 0.15 Dr.K.Veerabhadran& 
Dr.N.Felix

i
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4 Awareness Programme on Prospects of cobia fish 
farming and value added cobia fishery products  
-Thoothukudi 

29.03.2010 75 0.15 Dr.K.Veerabhadran& 
Dr.N.Felix

5 Awareness Programme on Prospects of cobia fish 
farming and value added cobia fishery products  
- Nagore 

05.04.2011 59 0.15 Dr.K.Veerabhadran& 
Dr.N.Felix

Other meetings
1 Monitoring and evaluation committee meeting 29.01.2010 

-30.01.2010
11 0.10 Dr.N.Felix

2 Impact evaluation meeting 20.09.2012  12 0.05 Dr.N.Felix

3 Demonstration programme on sea farming of 
cobia 

12.05.2013       14 0.10 Dr.G.Gopakuamar,

4 Meeting to hand over hatchery produced Cobia 
feed to farmer

6.3.2013        30 -- Dr.A.R.T.Arasu

15.  Participation in Conference/ Meetings/Trainings/ Radio talks, etc.

S. 
No.

Details of Meetings/Seminars/
Trainings/Radio talk, etc.(Name &Address)

Duration
(From-To)

Budget
(`INR in 

lakh)

Participant 
(Name & Address)

1 Two days training programme on “To familiarize 
with procurement related matters and financial 
management” -TNAU, Coimbatore

3 – 4, September 
2009

Dr.N. Felix

2 Annual workshop for NAIP sub project Component 
2 at ANGRAU, Hyderabad 

21.05.2009 to 
22.05.2009.

Dr.N. Felix

3 Aqua India 2010 - Chennai 29.10.2010 to 
30.10.2010

Dr.N. Felix

4 Annual workshop on Component 2 NAIP projects 
held on at TNAU, 

15 -16 May 2010 Dr.N. Felix

5 National meet organized by NAIP-ICAR, New 
Delhi -NASC complex, New Delhi 

21 – 22 May, 
2010

Dr.N. Felix

6 Asian Pacific Aquaculture International conference 
2011,Kochi

17-20 January 
2011

Dr.N. Felix

7 Annual workshop on Component 2 NAIP projects - 
UAS, Dharwad

March 15-
16,2011-  

Dr.N. Felix

8 9th Indian Fisheries Forum held at IMAGE, Chennai 
from 19-23 December, 2011 organised by CMFRI, 
Kochi.

19-23 December, 
2011

Dr.N. Felix

9 Chennai Aquaculture Meet (CATEET 11), FRTC, 
Chennai

16 – 17 October, 
2011

Dr.N. Felix

10 New Vistas in Indian Aquaculture  held -CIBA, 
Chennai.

23-24 February, 
2012

Dr.N. Felix

11 Larval nutrition event organized by INVE at 
Chennai 

08.03.2012 Dr.N. Felix

12 Annual workshop for NAIP at NDRI, Karnal 26.03.2012-
27.03.2012

Dr.N. Felix
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13 Workshop on Salt water fish breeding with special 
reference to cobia organized by CIBA, Chennai on 
31.03.2012

Dr.N. Felix

14 Cost of committee meeting for the NAIP 
component-2 projects organized at NAIP, New Delhi 

23-24 April 2012. Dr.N. Felix

15 Annual workshop for NAIP – NASC, New Delhi 11-12 March 2013 Dr.N. Felix

16 Agri Tech Investors Meet – 
NASC complex, New Delhi 

18-19 July 2013 Dr.N. Felix

17 Annual workshop for NAIP – NASC, New Delhi 11-12 
February,2014

Dr.N. Felix

18 Asian Pacific Aquaculture International conference 
2011,Kochi

17-20 January 
2011

Dr. G. Gopakumar, 

19 9th Asian Fisheries Forum 9th Asian Fisheries 
Forum

19-23 December
2011

Dr. G. Gopakumar 
Dr.A.K.Abdul Nazar, 

Shri.C.Kalidas

AIR talk
1 AIR talk on “Kadal Sarntha Meenvalarpu Thozhil 

Nutpangal” 
Recorded on 
22.04.2011 and 
broadcast on 
29.04.2011.

Dr.N. Felix

16.  Foreign Trainings/ Undertaken (National/ International)

S. 
No.

Name, Designation and 
Address of the Person

Place of Training Area of 
Training

Time and 
Duration

Total Cost 
Lakh

1 Dr. N. Felix, Professor & 
Consortium Principal 
Investigator Fisheries College 
and Research Institute, 
Thoothukudi 

Research Institute of 
Aquaculture, Ministry of 
Agriculture Rural Development, 
Vietnam

Cobia 
farming and 
Nutrition 

2 months
21.07.10 – 
20.09.10

3.00 

2 Dr.A.R.T.Arasu, Principal 
Scientist & Head of Division 
– Fish Culture & CCPI  CIBA, 
Chennai

Research Institute of 
Aquaculture No.1 (RIA 1), 
Ministry of Agriculture Rural 
Development,
Vietnam. 2 months

Cobia 
breeding  and
larval rearing

2 months
15.07.10 – 
14.09.10

2.20

17.  Performance Indicators (from inception to completion)

S. 
No. Indicator Total No.

1. No. of production technologies released and/or adopted 9

2. No. of processing technologies released and/or adopted 7

3. Number of technologies/products commercialized based on NAIP research 4

4. No. of new rural industries/enterprises established/ upgraded 0

5. No. of product groups for which quality grades developed and agreed 0

6. Total no. of private sector organizations (including  NGOs) participating in consortium 4
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7. No. of farmers involved in consortia activities 1051

8. Total number of farmers’ group developed for marketing and processing 2
9. Number of patent/intellectual property protection applications filed based on NAIP 

research 
0

10. Number of patents/intellectual property protections granted/published based on NAIP 
research

0

11. Number of scientists trained overseas in the frontier areas of science  0
12. Number of scientists trained overseas in consortium-based subject areas 2
13. No. of scientists participated in conference/seminar etc. abroad 0
14. No. of training organized/ farmers trained(includes  workshops and awareness 

programmes)
Training 
No.21

Farmers 
No.1051

15. Success stories 4

16. Incremental employment generated (person days/year/HH) 
Baseline Final

0 1180

17. Increase in income of participating households (` per annum)
Baseline Final

0 50,000/-
18. Number of novel tools/protocols/methodologies developed 7

19. Publications 

Articles in NAAS rated journals 7

Articles in other journals 2

Book(s) 1

Book chapter(s) 2

Thesis 1

Popular article(s) (English) 8

Newspaper article(s) 21

Seminar/Symposium/Conference/Workshop Proceedings 7

Technical bulletin(s) 0

Manual(s) 8

CDs/Videos 10

Popular article(s) in other language 1

Folder/Leaflet/Handout 7

Report(s) 3

18.  Employment Generation (man-days/year)

S. 
No.

Type of Employment  
Generation

Employment Generation up to  
End of Sub-project

Responsible  
Partner

1 Value added products 1080 FCRI
2 Cobia farming 980 CMFRI,FCRI,CIBA
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19.  Assets Generated

(Details to be given on equipments and works undertaken in the sub-project, costing more than ` 10,000/- in each 
case)

(i)  Equipment/ Vehicles/ Research Facilities

S. 
No.

Name of the Equipment with Manufacturers Name, 
Model and Sr. No.

Year of 
Purchase

Quantity 
(Nos.)

Total cost 
(`)

Responsible 
Partner

1 Pumpset (1HP LUBI Brand, 2HP LUBI Brand & 5 HP 
LUBI Brand)

31.03.09 1 each 93,502.00 FCRI

2 FRP boat - outboard Engine (Yamaha out board engine) 31.03.09 1 each 1,13,813.00 FCRI
3 AC units for Algal culture(2 ton LG split air conditioner) 31.03.09 2 nos. 70,000.00 FCRI
4 Equipment (oven (Guna Brand), autoclave (Guna Brand), 

Centrifuge (Remi Brand), heaters, electronic balance 
(Shimadzu brand), platform weighing balance (Essae 
Brand)

31.03.09 1 each 2,03,463.00 FCRI

5 Kelplus Nitrogen Analyzer (Kelplus Brand) 27.03.09 1 no. 1,49,926.00 FCRI
6 Water activity meter 31.03.09 1 no. 2,15,887.00 FCRI 
7 Retort overhead Pressure 31.03.09 1 no. 1,12,444.00 FCRI
8 Digital camera (Sony 12.1 mega pixels Brand) 02.03.09 1 no. 1,65,886.00 FCRI
9 LCD Projector (benq), with PC (Compaq, intel Pentium) 

Printer (Samsung) , UPS(APC) & accessories
05.03.09,
31.03.09

1 each 83,000.00 FCRI

10 Handy cam (Video) with accessories (Sony) 02.03.09 1 no 2,07,486.00 FCRI
11 Extension of blower shed  (Diesel engine pumpset 

(HTC), Temperature maintenance unit (Haier), Cooler 
(voltas), Medical oxygen cylinder(3 nos.), Inverter and 
battery(APC))

31.03.09 1 no each 1,75,361.00 FCRI 

12 Filters- Integrated with Rapid sand filter (RSF),  UV and 
biological 

15.03.09 one unit 2,52,953.00 FCRI

13 Zoom stereo microscope with image documentation 
system  (Nikon)

31.03.10 1 unit 3,38,000.00 FCRI

14 Floating net cage 15.03.10 2 Nos. 4,99,015.00 FCRI
15 Aerator (Paddle wheel / Air injector) -(Sino Aqua 

Corporation Make)
17.03.10 4 Nos. 87,732.00 FCRI

16 False Sealing for algal culture with Lightings (Poles, 
Reaper, Sheets, etc).

0.10.09, 
23.11.09, 
24.11.09, 
01.02.10

1 no. 49,467.00 FCRI

17. Renovation of Algal culture lab 31.03.10 1 unit 2,00,000.00 FCRI 
18 Furniture 31.03.09 198738.00 FCRI
19 Water pumps 09.02.10 3 nos. 154741.00 CIBA 
20 Automatic probe- YSI Multiprobe 04.03.10 1 no. 139212.00 CIBA 
21 Digital Calliper 03.03.10 1 no. 12476.00 CIBA 
22 Filters (mechanical biological sand) 6.3.10 & 

10.3.10
1 unit 150748.00 CIBA 

23 Autoclave, Ultra centrifuge, incubator, air-conditioner 6.02.10 &                  
11.2.10 &                  
22.2.2010

1 no. each 98460.00 CIBA 
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24 Cam corder 06.02.10 1 no. 32063.00 CIBA 
25  Furniture 26.08.09 48064.00 CIBA 
26 Fishing Boat 05.03.10 1 no. 269292.00 CMFRI
27 Deep Freezer Blue star Make CHF 425 with Oricon make 

1kva stabilizer
25.01.10 1 No. 28,250.00 CMFRI

28 Air Pump with accessories- VAS- 15000 M/s. Southern 
India Aquaculture , Chennai

21.01.10 2 Nos. 6,150.00 CMFRI 

29 Air Pump M/s. Southern India Aquaculture , Chennai 21.01.10 2 Nos. 4,700.00 CMFRI 

(ii)  Works

S. 
No.

Particulars of the Work,  Name and Address of 
Agency Awarded the Work

Year of 
Work Done

Quantity 
(Nos.)

Total Cost
(`)

Responsible 
Partner

1 HDPE Lining (Pond Liner- 550 GSM (water proof 
synthetic material) ;  Clay Soil 75 Ton; Installing Pond 
liner to 1000m2 area pond (Charges); Installing charges 
of Pond liner to 2 nos. of ponds each 500m2 area)

30.03.09 3 3,11,936.00 FCRI

2 Raceways 31.03.10 2 5,00,000.00    FCRI 
3 Two circular RCC tanks 31.03.10 2 7,00.000.00    FCRI 
4 Pond works 2009 199800.00 CIBA
5 G.I.Pipe for shed 2009-10 82649.00 CMFRI
6 HDPE PiPe 2009-10 99908.00 CMFRI
7 HDPE Net 2009-10 98808.00 CMFRI 
8 FRP Tank 2009-10 48525.00 CMFRI 
9 Anchors 2009-10 65150.00 CMFRI 
10 Anchor ropes 2009-10 17188.00 CMFRI 

(iii)  Livestock – Not applicable
(iv)  Revenue Generated

(Details may be given on revenue generated in the sub-project viz., sale of seeds, farm produce, products, patents, 
commercialization, training, etc.)

S. No. Source of Revenue Year Total amount INR Responsible Partner

1 Sale of cultured cobia from sea cages and ponds 2012-13    2,51,425/- FCRI

20.  Awards and Recognitions

S. 
No.

Name, Designation,
Address of the Person

Award/ Recognition  
(with Date)

Institution/ Society 
Facilitating (Name & 

Address)

Responsible 
Partner

1 Dr.N.Felix
Professor & CPI
Fisheries Research and Extension Centre
Madhavaram Milk Colony, Chennai-600051

Best Teacher Award - 
2012

Tamilnadu Veterinary 
and Animal Sciences 
University, Chennai.

FCRI

2 Dr.N.Felix
Professor & CPI
Fisheries Research and Extension Centre
Madhavaram Milk Colony, Chennai-600051

Sea cage culture of cobia 
technology- published 
in Compendium of Agro 
Technologies- 2013

NAIP, New Delhi FCRI
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3 Dr.N.Felix
Professor & CPI
Fisheries Research and Extension Centre
Madhavaram Milk Colony
Chennai-600051

Pond culture of cobia 
technology- published 
in Compendium of Agro 
Technologies-2013

NAIP, New Delhi FCRI

4 Dr.N.Felix
Professor & CPI
Fisheries Research and Extension Centre
Madhavaram Milk Colony
Chennai-600051

Cobia broodstock feed 
technology- published 
in Compendium of Agro 
Technologies-2013

NAIP, New Delhi FCRI

5 Dr.R.Jeya Sakila
Dr.K.Rathnakumar
Dr.N.Felix
Professors 
Fisheries Research and Extension Centre
Madhavaram Milk Colony
Chennai-600051

Cobia Vaue technology- 
published in 
Compendium of Agro 
Technologies-2013

NAIP, New Delhi FCRI

6 S.Elangeswaran
Senior Research Fellow,
CIBA,Chennai.

Best paper presentation 
award on 23rd Feb 2012

CIBA

21.  Steps Undertaken for Post NAIP Sustainability

The three institutes will continue to involve in the refinement of technologies for hatchery, nursery, grow out 
farming, value added products and development of cost effective feeds for achieving best economic rate of return 
and speedy commercialization. The sea cage farming policy will be framed to involve fisherfolk in cobia culture as 
an alternative livelihood. New private cobia hatchery will be established by extending technology expertise to meet 
out the growing demand for cobia seeds. The fishermen societies will be further involved in sea cage farming in their 
respective regions to spread the cage farming across the coastal India. At present due to this project intervention, the 
cobia farming is progressing in Tamilnadu, Kerala, Karnataka and Andhra Pradesh which will be expanded all over 
coastal belts of India to meet out the domestic and export markets. The sea food industries will be advised to export 
sashimi grade cobia fishes to fetch high price in international market.

22.  Possible Future Line of Work 

The commercialization of cobia farming will be done by undertaking field demonstration throughout the coastal 
areas of India. For the propagation of Cobia farming quality seed is one of the prerequisite and either in public sector 
or in private sector hatcheries has to be established.  Cost effective feeds will be produced to achieve best benefit cost 
ratio in the farming. The established value addition strategies will be utilized for export marketing. 

23.  Personnel

From – To 
Research Management (CL)

1. Dr. P.Thangaraju,Vice Chancellor,TANUVAS 05.12.2008 – 18.10.2010
2. Dr. R.Prabakaran, Vice Chancellor,TANUVAS 18.10.2010- 19.03.2013
3. Prof. Baskaran Manimaran, Vice Chancellor, TNFU 20.03.2013-31.12.2013

Scientific (CPI, CCPI, others)
FCRI,Thoothukudi

4. Dr.N.Felix,Professor 05.12.2008 – 31.12.2013
5. Dr.R.Jeyashakila, Associate Professor 05.12.2008 – 31.12.2013
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6. Dr.K.Rathnakumar, Professor 05.12.2008 – 31.12.2013

7. Dr.K.Veerabhadran,Professor 05.12.2008 – 31.12.2013

8. Dr.M.Nagoor Meeran,Professor 05.12.2008 – 31.12.2013

CMFRI, Mandapam

9. Dr. G. Gopakumar, Principal Scientist, Fish and Fisheries 2009 to 2013

10. Dr. A.K. Abdul Nazar, Senior Scientist, Aquaculture 2009 to 2013

11. Dr. G. Tamilmani, Scientist, Animal Physiology 2009 to 2013

12. Mr. C. Kalidas, Scientist, Aquaculture 2009 to 2013

13. Dr. M. Sakthivel, Scientist, Animal Genetics & Breeding 2009 to 2013

14. Dr. P. Rameshkumar, Scientist, Animal Pathology 2010 to 2013

CIBA,Chennai

15. A.R.T.Arasu, PS, HOD & CCPI 1.9.2008 – 31.12.2013

16. M.Kailasam, Sr.Sci, CIBA, Chennai 1.9.2008 – 31.12.2013

17. J.K.Sundaray, Sr.Sci., CIBA, Chennai 1.9.2008 – 31.3.2013

18. Prem Kumar, Scientist, CIBA, Chennai                   31-3- 2013

Technical

FCRI,Thoothukudi NIL

CMFRI,Mandapam

19. N. Ramamoorthy, Technical Officer 2009 to 2013

20. D. Anandan, Technical Officer 2009 to 2013

21. Muhamed Abdul Muheedu, Technical Officer 2009 to 2013

22. P. Muthukrishnan, Technical Officer 2010 to 2013

23. G. Subbaraman, Technical Officer 2010 to 2013

24. A. Vairamani, Technical Assistant 2009 to 2013

25. M. Asokan, Technical Assistant 2009 to 2013

26. N. Ramakrishnan, Field Assistant 2009 to 2013

CIBA,Chennai

27.  R.Subburaj, T-5, CIBA, Chennai 1.9.2008 – 31.12.2013

28.  G. Thiagarajan, T-3, CIBA, Chennai 1.9.2008 – 31.12.2013

29.  K.Karaiyan, T-2, CIBA, Chennai 1.9.2008 – 31.12.2013

Contractual

FCRI,Thoothukudi

30. U.Balamurugan 2009-2013

31. A.Arasamuthu 2009-2010

32. Somasundaram 2012-2013

33. K.Rajaram 2009-2012
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34. A.Shanmuganathan 2009-2010

CMFRI, Mandapam

35. V. Ashok Maharshi, SRF 2009 to 2013

36. K. Srinivasa Rao, SRF 2009 to 2013

CIBA,Chennai

37.  S.Elangeswaran 5.1.2009 – 31.12.2013

38.  L.Loveson Edward 7.1.2009 – 31.10.2009

39.  Sneha Ja 1.1.2010 – 25.1.2011

40.  Syed Mustafa 1.2.2011 – 10.9.2011

41.  Amar Gaikwad 1.12.2011 – 25.11.2012

42.  M.Madhavi 1.7.2013 – 31.12.2013

43.  Manibalan 1.10.2013 – 31.12.2013

44.  S.Venu 3.10.2013 – 31.12.2013

24.  Governance, Management, Implementation and Coordination

       A. Composition of the various committees (CIC, CAC, CMU, etc.)

S. 
No.

Committee 
Name

Chairman
(From-To)

Members
(From-To)

1. CIC Dr.P.Thangaraju
Vice-Chancellor, TANUVAS
(05.12.2008 - 18.10.2010)
Dr.R.Prabakaran
Vice-Chancellor, TANUVAS
(19.10.2010 - 19.03.2013)             
Prof.Baskaran Manimaran
Vice-Chancellor, TANUVAS
(20.03.2013 - 31.12.2013)

Dean of FCRI,Thoothukudi
Director of Research and Extension 
(Fisheries),TANUVAS
CPI
CCPIS

2. CAC Dr.M.Sakthivel
President, Aquaculture Foundation 
of India,Chennai.
(05.12.2008-31.12.2013)

Dr. P. Natarajan
Professor (Rtd.), Rajiv Gandhi Center for Aquaculture, 
Kochi, Kerala 
(05.12.2008-31.12.2013)
Mr. Balamurugan
President, National Farmers’ Association, Cartitude 
Farms, Cuddalur.TN
(05.12.2008-31.12.2013)
Dr. Santhana Krishnan
Marine Technologies, Adayar, Chennai.
(05.12.2008-31.12.2013)
Vice-Chancellor
Dean of FCRI,Thoothukudi
Director of Research and 
Extension(Fisheries),TANUVAS
CPI
CCPIs
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3. CMU Dr.P.Thangaraju
Vice-Chancellor, TANUVAS
(05.12.2008 - 18.10.2010)
Dr.R.Prabakaran
Vice-Chancellor, TANUVAS
(19.10.2010 - 19.03.2013)             
Prof.Baskaran Manimaran
Vice-Chancellor, TNFU
(20.03.2013 - 31.12.2013)

Dean of FCRI,Thoothukudi
Director of Research and Extension(Fisheries),TANUVAS
CPI
CCPIS

B. List of Meetings organized (CIC, CAC, CMU, etc.)

S. No. Details of the 
meeting Date Place & Address  

(Where meeting was organized)

1. CIC 22.10.2009 FCRI,Thoothukudi

03.10.2011 FCRI,Thoothukudi

27.12.2013 TNFU,Nagapattinam

2. CAC 28.02.2009 CIBA,Chennai

11.02.2010 FCRI,Thoothukudi

08.10.2010 CAC Chairman’s Office, Chennai

11.04.2011 FCRI,Thoothukudi

03.10.2011 FCRI,Thoothukudi

20.09.2012 FCRI,Thoothukudi

16.04.2013 CIBA,Chennai

27.12.2013 TNFU,Nagapattinam

3. CMU 22.10.2009 FCRI,Thoothukudi

03.10.2011 FCRI,Thoothukudi
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Part-III: Budget and its Utilization – FCRI-TANUVAS
STATEMENT OF EXPENDITURE (Final)

(Period from 01.09.2008 to 31.12.2013)

Sanction Letter No. F.No. 1(5)/2007-NAIP dated 22.8.2008

Total Sub-project Cost `Rs.294.4022 lakhs  (FCRI-TANUVAS) – Rs.170.6826 lakhs

Sanctioned/Revised Sub-project cost (if applicable) ` 88.38028  

Date of Commencement of Sub-project 01.09.2008 (Implemented on 05.12.2008)

Duration: From 01.09.2008 (Implemented on 05.12.2008) to 31.12.2013  

Funds Received in each year

I Year `    Rs. 45.21

II Year `  Rs. 33.92225

III Year ` Rs. 29.37241

IV Year     Rs. 17.36186

V Year      Rs. 16.81108

VI Year     Rs. 11.76775

Bank Interest received on fund (if any) – Interest earned was refunded to NAIP

Total amount received ` Rs.154.44535

Total expenditure `        Rs. 154.44224

Expenditure Head-wise:

Sanctioned Heads
Funds 

Allocated 
(*) 

Funds Released
1st Year 

(2008-09)
2nd Year

(2009-10)
3rd Year

(2010-11)
4th Year

(2011-12)
5th Year

(2012-13)
6th Year

(2013-14)
A. Recurring Contingencies

(1) TA 5.12218 0.60 0.90 0.71322 0.91262 0.35

(2) Workshops 5.74919 0.50 0.99837 1.50 0.99521 0.125

(3) Contractual Services/RASRF 31.7937 1.45 4.26852 8.02190 5.51908 8.424

(4) Operational cost 68.86077 7.35 13.43836 12.57578 13.98488 7.125

Sub-Total of A (1-4) 111.5258 9.90 19.60525 22.8109 21.41179 16.024

B. HRD Component

(5a) International Training 3 1.50 (-)1.50 3.00 (-)3.00000 0

(5b) National Training 1.79989 1.00 1.00 0.11 (-) 0.31011 0

(6) Consultancy 0 1.50 (-)1.50 1.50 (-)3.00000 0

Sub-Total of B (5-6) 4.79989 4.00 (-)2.00 4.61 (-) 6.31011 0

C. Non-Recurring 0

(7) Equipment 27.34991 27.35 0 0 (-) 0.00009 0

(8) Furniture 1.98738 2.00 0 0 (-) 0.01262 0

(9) Works (new renovation) 15.11895 0 15.25000 0 (-) 0.13105 0
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(10) Others (Animals, Books, etc.) 0 0 0 0 0

Sub-Total of C (7-10) 44.45624 29.35 15.25000 0 14.95792 0

D. Institutional Charges* 9.90063 1.96 1.0670 1.95151 2.40382 0.787073

Grand Total (A+B+C+D) 170.6826 45.21 33.92225 29.37241 17.36186 16.81108 11.76775

Sanctioned Heads
Expenditure Incurred Total 

Expenditure

Balance 
as on 

31.03.14
1st Year 

(2008-09)
2nd Year

(2009-10)
3rd Year

(2010-11)
4th Year

(2011-12)
5th Year

(2012-13)
6th Year

(2013-14)
A. Recurring 
Contingencies      

(1) TA 0.50 0.71322 0.91262 0.99634 0.70266 0.76705
(2) Workshops 0.49837 1.00 1.49521 0.75561 1.00 0.32297
(3) Contractual    
Services/RA/SRF 0.74852 4.5679 5.51908 6.21620 6.28410 3.22553

(4) Operational cost 7.28836 13.07578 12.98488 13.51175 13.49043 1.27571

Sub-Total of A (1-4) 9.03525 19.3569 20.91179 21.47990 21.47719 5.59126

B. HRD Component      

(5a) International 
Training  0 3.00 0  

(5b)National Training  0.46 1.33989 0  

(6) Consultancy  0 0 0  

Sub-Total of B (5-6)  0.46 4.33989   

C. Non-Recurring      

(7) Equipment 12.54732 12.27167 2.53092 0  

(8) Furniture 1.98738 0 0 0  
(9) Works (new 
renovation)  3.11936 11.99959 0  

(10) Others (Animals, 
Books, etc.)  0 0 0  

Sub-Total of C (7-10) 14.5347 15.39103 14.53051 21.47990  
D. Institutional 
Charges* 0.98 1.86851 2.09142 0.88650 1.50454 0.00285

Grand Total 
(A+B+C+D) 24.54995 37.07644 41.87361 22.36640 22.98173 5.59411 154.44224 0.00299

            Dr. N. Felix  
Name & Signature of CPI :

Date : 31.07.2014
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Part-III: Budget and its Utilization- CIBA
STATEMENT OF EXPENDITURE (Final) 

(Period from 01.09.2008 to 31.12.2013)

Sanction Letter No. F.No. 1(5)/2007-NAIP dated 22.8.2008

Total Sub-project Cost `Rs.294.4022 lakhs  (CIBA component) – Rs.68.17859 lakhs

Sanctioned/Revised Sub-project cost (if applicable) ` Rs.89,71,828/-

Date of Commencement of Sub-project 01.09.2008

Duration: From  01.09.2008 to  31.12.2013  (DD/MM/YYYY)

Funds Received in each year

I Year   `  Rs.15,01,000/-

II Year  `  Rs.2,09,118/-

III Year  `  Rs.19,63,206/-

IV Year     Rs.8,30,051/-

V Year      Rs.4,31,489/-

VI Year     Rs.5,46,723/-

Bank Interest received on fund (if any) ` --

Total amount received ` Rs.54,81,587/-

Total expenditure `  Rs.54,81,569/-

Expenditure Head-wise:

Sanctioned Heads
Funds 

Allocated 
(*) 

Funds Released
1st Year 

(2008-09)
2nd Year

(2009-10)
3rd Year
(2010-11

4th Year
(2011-12)

5th Year
(2012-13)

6th Year
(2013-14)

A. Recurring Contingencies

4,31,489 5,46,723

(1) TA 5,40,000 35,000 21,000 85,441 14,728
(2) Workshops 4,00,000 0 50,000 50,000 0
(3) Contractual Services/RA/SRF 27,14,960 1,09,000 1,38,362 7,49,600 4,35,754
(4) Operational cost 38,00,000 3,33,000 1,40,756 6,75,165 6,06,589
Sub-Total of A (1-4) 74,54,960 4,77,000 3,50,118 15,60,206 10,57,071
B. HRD Component
(5) Training 3,00,000 1,50,000 -1,50,000 3,00,000 -3,00,000
(6) Consultancy - 0 0 0 0
Sub-Total of B (5-6) 3,00,000 1,50,000 -1,50,000 3,00,000 -3,00,000
C. Non-Recurring
(7) Equipment 6,00,000 6,00,000 0 0 0
(8) Furniture 50,000 50,000 0 0
(9) Works (new renovation) 2,00,000 2,00,000 0 0 0
(10) Others (Animals, Books, etc.) - 0 0 0 0
Sub-Total of C (7-10) 8,50,000 8,50,000 0 0 0
D. Institutional Charges* 3,66,860 24,000 9,000 1,03,000 72,980
Grand Total (A+B+C+D) 89,71,828 15,01,000 2,09,118 19,63,206 8,30,051 4,31,489 5,46,723
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Sanctioned Heads
Expenditure Incurred

Total 
Expd.

Balance 
as on 
date

1st Year 
(2008-09)

2nd Year
(2009-10)

3rd Year
(2010-11)

4th Year
(2011-12)

5th Year
(2012-13)

6th Year
(2013-14)

A. Recurring 
Contingencies
(1) TA 6,000 35,441 2,34,266 27,573 7,841 16,415 3,27,536

(2) Workshops -- -- -- 56,500 -- -- 56,500
(3) Contractual Services/
RA/SRF 60,362 3,74,400 4,35,754 6,78,533 4,22,413 3,26,258 22,97,720

(4) Operational cost 1,00,756 2,72,165 6,76,589 3,59,685 1,31,022 77,309 16,17,526

Sub-Total of A (1-4) 1,67,118 6,82,006 13,46,609 11,22,291 5,61,276 4,19,982 42,99,282

B. HRD Component

(5) Training -- -- 1,95,750 -- -- -- 1,95,750

(6) Consultancy -- -- -- -- -- -- --

Sub-Total of B (5-6) -- -- 1,95,750 -- -- -- 1,95,750

C. Non-Recurring

(7) Equipment -- 5,87,699 -- -- -- -- 5,87,699

(8) Furniture -- 48,464 -- -- -- -- 48,464

(9) Works (new 
renovation) 1,97,452 -- -- -- -- -- 1,97,452

(10) Others (Animals, 
Books, etc.) -- -- -- -- -- -- --

Sub-Total of C (7-10) 1,97,452 6,36,163 -- -- -- -- 8,33,615

D. Institutional Charges* -- 33,000 70,600 49,322 -- -- 1,52,922

Grand Total (A+B+C+D) 3,64,570 13,51,169 16,12,959 11,71,613 5,61,276 4,19,982 54,81,569 18

       Dr. A.R.T. Arasu
Name & Signature of CPI :

Date : 31.07.2014
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Part-III: Budget and its Utilization - CMFRI
STATEMENT OF EXPENDITURE (Final)

(Period from 01.09.2008 to 31.12.2013)

Sanction Letter No. F.No. 1(5)/2007-NAIP dated 22.8.2008

Total Sub-project Cost `Rs.294.4022 lakhs  (CMFRI component) – Rs. 55.54098 lakhs

Sanctioned/Revised Sub-project cost (if applicable) –Rs.88.38028  

Date of Commencement of Sub-project 01.09.2008

Duration: From  01.09.2008 to  31.12.2013  (DD/MM/YYYY)

Funds Received in each year

I Year       Rs.  Nil

II Year      Rs. 1791019/-

III Year     Rs. 916000/-

IV Year       Rs. 775219/-

V Year         Rs. 282998/-

VI Year       Rs. 315000/-

Bank Interest received on fund (if any) Nil

Total amount received   Rs. 4080236/-

Total expenditure         Rs. 4080236/-

Expenditure Head-wise:

Sanctioned Heads
Funds 

Allocated 
(*) 

Funds Released
1st Year 

(2008-09)
2nd Year

(2009-10)
3rd Year

(2010-11)
4th Year

(2011-12)
5th Year

(2012-13)
6th Year

(2013-14)
A. Recurring Contingencies
(1) TA 3.2 0 50000 50000 50000 50000 0
(2) Workshops 2 0 100000 100000 0 0 0
(3) Contractual Services/RA/SRF 18.92382 0 302019 386000 297163 0 0
(4) Operational cost 19.93916 0 386000 336000 375916 219218 300000
Sub-Total of A (1-4)
B. HRD Component
(5) Training
(6) Consultancy
Sub-Total of B (5-6)
C. Non-Recurring
(7) Equipment 2.1 0 310000
(8) Furniture 1
(9) Works (new renovation) 6 0 600000
(10) Others (Animals, Books, etc.) 0
Sub-Total of C (7-10) 9.1
D. Institutional Charges* 2.378 0 43000 44000 52140 13780 15000
Grand Total (A+B+C+D) 55.54098 0 1791019 916000 775219 282998 315000
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Sanctioned Heads

Expenditure Incurred
Total 
Expd.

Balance 
as on 
date

1st Year 
(2008-09)

2nd Year
(2009-10)

3rd Year
(2010-11)

4th Year
(2011-12)

5th Year
(2012-13)

6th Year
(2013-14)

A. Recurring Contingencies
(1) TA 0 50000 50000 50000 50000 0 200000
(2) Workshops 0 100000 100000 0 0 0 200000
(3) Contractual Services/RA/
SRF 0 302019 386000 297163 0 0 985182

(4) Operational cost 0 386000 336000 375916 219218 300000 1617134
Sub-Total of A (1-4)
B. HRD Component
(5) Training
(6) Consultancy
Sub-Total of B (5-6)
C. Non-Recurring
(7) Equipment 0 310000 0 0 0 0 310000
(8) Furniture 0 0 0 0 0 0 0
(9) Works (new renovation) 0 600000 0 0 0 0 600000
(10) Others (Animals, 
Books, etc.)
Sub-Total of C (7-10)
D. Institutional Charges* 0 43000 44000 52140 13780 15000 167920
Grand Total (A+B+C+D) 0 1791019 916000 775219 282998 315000 4080236 0

      Dr. G. Gopakumar 
Name & Signature of CPI :
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PART-IV: DECLARATION

This is to certify that the final report of the Sub-project has been submitted in full consultation with the consortium 
partners in accordance with the approved objectives and technical programme and the relevant records, note books; 
materials are available for the same.

Place :  Chennai

Date :  31.07.2014 Signature of Consortium Principal Investigator

 

Signature & Date

Consortium Co-Principal Investigator

Signature & Date

Consortium Co-Principal Investigator

I am happy that, this project has contributed in the introduction of new marine species, cobia in Indian aquaculture. 
I record my appreciation to the principal investigators and co-principal investigators of all the three institues for their 
efforts.

        Comments & Signature of Consortium Leader

            Date : 31.07.14



Annexure I –Value chain analysis
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Annexure II - Success Story
VALUE ADDED FISH PRODUCTS – A PROMISING RURAL 

ENTREPRENEURSHIP

Value added fish products are gaining importance 
since they are available either ready to eat or ready 
to cook form. The consumers prefer these types of 
products as they are convenience products. Realising the 
importance, through NAIP project, Fisheries College and 
Research Institute, Tuticorin has developed technologies 
for five ready to eat cobia fish products viz., Canned 
cobia, Sous vide cook chilled cobia fish curry, Hot filled 
chilled cobia fish curry, Cobia in retort pouches and Cobia 
pickle and  four ready to cook products viz., Fresh and 
frozen cobia, Vacuum and modified atmospheric packaged products, Cobia Macroni and Cobia noodles. 
These technologies were disseminated to self help group women and other stake holders by conducting 
workshops , awareness programmes and training cum 
demonstrations. 

M/S Seas and Spice(Mr.Peter –Owner)  and a Self help 
group consist of 10 women  joined together and started a 
value added fish products preparation by adopting retort 
pouch packaging technology in Idithakarai, Tirunelveli 
district, Tamilnadu.

A sum of Rs. 5.0 lakh was made investment for 
preparing retort pouch fish curry. Each self help group 
women worked for 25 days in a month. To produce 100 
g retort pouch curry Rs.55 was spent for fish and spices. 
Every day 500 pouches were prepared. A profit of Rs.6/- 
per pouch was realised with a total profit of Rs. 3000/- 
per day. A monthly profit of Rs.75000/-   (Rs.3000/- x 
25 days) was realised. The owner gets Rs.25000/- and 
Rs.50,000/- was shared between  10 women.

(i)



(i)

Annexure III
Proforma 1

Details of Technologies Developed/ Validated/ Adopted      Tech -1

1. Title of the Sub-project :  An export oriented marine value chain for farmed 

   Seafood production using Cobia (Rachycentron canadum) through  rural 
  entrepreneurship

2. Name of CPI/CCPI :  Dr.N.Felix,CPI

3. Title of the Technology :  Suitable wet feed and feeding protocol for developing cobia broodstock

4. Information on Existing farming Systems, Practices, Productivity Levels and Income in the Target Area:
 In India, cobia aquaculture is not practiced at commercial level. Through this project the technology will be 

disseminated and entrepreneurs in seed production will be produced. 

5. Key Intervention(s) Introduced: 
 Fresh sardines and squid were given to cobia on alternative days consequently for 6 months at adlibitum in 

6 m diameter circular HDPE cage without supplementation of vitamins and minerals. 

6. Results:
 Status of Dissemination/ Commercialization; and, Extent of Adoption and Success, If Applicable; with 

Supporting Data (with Tables and Photographs as Annexure):

During awareness programmes and workshops the finding was dissiminated.

7. Brief Description of Technology for Release:
 Different wet feeds such as sardines, squid, crab, clam and also commercial formulated feed were used for 

developing cobia brood stock. Among them the combination of sardines and squid was found to enhance 
the gonadal maturation of cobia. The feed was given at adlibitum level daily. Adult cobia of 3 to 4 kg have 
reached 12 – 13 kg in a period of 6 months. The ova size was measured 800 – 900 micron in female brood 
stock and condensed milt observed in  male cobia brood stock.

8. Expected Outcome/Impact of the Technology:
(8.1) Expected Increase in Area, Production and Net Income
 It is expected that technology development in brood stock development with standard feeding protocol will 

result in the seed production and thereby cobia aquaculture production to a level of 3000-5000 mt  would 
become possible in India. 

(8.2) Others

9. Whether findings have been published? If so, give the citation and enclose copy of the publication.
 Felix,N.2013. Suitable wet feed and feeding protocol for developing broodstock, A Compendium of Agro 

technologies, National Agricultural Innovation Project, ICAR, New Delhi. P.96-97

10. Any other information. Nil



(ii)

Tech -2

1. Title of the Sub-project :  An export oriented marine value chain for farmed seafood production using 
  Cobia (Rachycentron canadum) through   rural entrepreneurship

2. Name of CPI/CCPI :  Dr.N.Felix,CPI

3. Title of the Technology :  Development of treatment protocols for Vibriosis and Paraptelus parasite 
  infection

4. Information on Existing farming Systems, Practices, Productivity Levels and Income in  the Target Area:

 In India cobia aquaculture is not practiced at commercial level and hence diseases  have not been recorded 
so far. Through this NAIP project, commercial farming will be possible and during that time the treatment 
protocols will help the producers.

5. Key Intervention(s) Introduced: 

 Treatment protocols standardized by using different types of medicines. The medicines and their dosage 
level were standardized depend upon the water quality conditions prevailing in India.  

6. Results

 Status of Dissemination/ Commercialization; and, Extent of Adoption and Success, If Applicable; with 
Supporting Data (with Tables and Photographs as Annexure):

 Since cobia aquaculture has not been taken up by farmers and entrepreneurs, this technology could not be 
commercialized.

7. Brief Description of Technology for Release:

 Fishes started showing symptoms of darkening of the skin, lethary, inappetance, exophthalmia, swollen 
abdomen, pale gill color, erosion and hemorrhage in the fins and skin lesioning were examined and 
confirmed Vibriosis. 

 Fishes were caught and transferred to 20 ton capacity cement tank for treatment and bath treatment with 
oxytetracycline was given at 10 ppm for 3 days and all fishes cured on 4th day and started taking feed. 

 The gills and gill cavity of the fishes were examined, the parasite collected, examined and confirmed the 
Paraptelus infection.

 Freshwater bath for 8-10 minutes was given for parasitic infected fish once in a week for three consecutive 
weeks and the complete cure was observed.

8. Expected Outcome/Impact of the Technology:

(8.1) Expected Increase in Area, Production and Net Income

 The technology would help to treat the disease affected fishes so that mortality could be avoided and 
production could be enhanced. It is expected that standardized disease treatment protocols will result in the 
cobia aquaculture production to a level of 3000-5000 mt. in India. 

(8.2) Others

9. Whether findings have been published? If so, give the citation and enclose copy of the publication.    
Published in the workshop manual

10. Any other information. Nil                                      



(iii)

Tech -3

1. Title of the Sub-project :  An export oriented marine value chain for farmed seafood production using 
  Cobia (Rachycentron canadum) through   rural entrepreneurship

2. Name of CPI/CCPI :  Dr.N.Felix,CPI

3. Title of the Technology :  Cost effective feeds using cuttle fish waste replacing fish meal

4. Information on Existing farming Systems, Practices, Productivity Levels and Income in  the Target Area:

 At present, in addition to trash fish, commercial feeds based on formulas similar to Asian sea bass or grouper 
feeds are also used which results in acceptable growth in cobia net cage culture with feed conversion ratios 
ranging from 1.5 to 1.8. However, cost-effective feeds to maximize growth and health of this species are yet 
to be developed because of the paucity of research on nutritional requirement of cobia. 

5. Key Intervention(s) Introduced: 

 Cuttle fish waste was used at different levels replacing fish meal. The growth and FCR were compared and 
nutritional profile was studied. 

6. Results

 Status of Dissemination/ Commercialization; and, Extent of Adoption and Success, If Applicable; with 
Supporting Data (with Tables and Photographs as Annexure):

 Cobia aquaculture has not been taken up by farmers and entrepreneurs at large level. This technology will be 
commercialized once the cobia aquaculture started picking up in India.

7. Brief Description of Technology for Release:

 The present study indicated that fish meal can be replaced up to 100% by squid waste and squid waste silage 
based diets without any adverse effect on the growth, feed utilization and body composition. 

8. Expected Outcome/Impact of the Technology:

(8.1) Expected Increase in Area, Production and Net Income

 Cost effective feed is the need of hour. The benefit cost ratio for utilizing imported feed is not at appreciable 
level due to its high cost. Therefore the cost effective feed with cuttle fish developed in this project will 
encourage more farmers to adopt the cobia farming. 

(8.2) Others

9. Whether findings have been published? If so, give the citation and enclose copy of the publication.   - Nil

10. Any other information. Nil                                      



(iv)

                                                                                                                       Tech -4

1.  Title of the Sub-project :  An export oriented marine value chain for farmed  seafood production using 
  Cobia (Rachycentron canadum) through   rural entrepreneurship

2.  Name of CPI/CCPI :  Dr.N.Felix,CPI

3.  Title of the Technology :  Pond growout culture of cobia 

4. Information on Existing farming Systems, Practices, Productivity Levels and Income in  the Target Area:

At present, pond culture of cobia is not practiced in India.

5. Key Intervention(s) Introduced: 
 The pond used was rectangular in size and the total area of the pond was 400 sq m and depth was 1.5 m. The 

pond bottom and dykes were lined with polythene of 550 GSM (gram per square meter). Sea located at 500 
m distance from the pond was the source of water. The seawater with 34-36ppt salinity was used to fill the 
pond and exchange the water by direct pumping. A1.5 HP paddle wheel aerator was installed in the pond for 
aeration. The cobia seeds were reared in the concrete tanks up to 150-200g size and then transferred to ponds. 
A total number of 100 fishes were stocked at the rate of 1 fish per 4m2 in polythene lined pond.

6. Results
 Status of Dissemination/ Commercialization; and, Extent of Adoption and Success, If Applicable; with 

Supporting Data (with Tables and Photographs as Annexure):

 Cobia aquaculture has not been taken up by farmers and entrepreneurs at large level. This technology will be 
commercialized once the cobia aquaculture started picking up in India.

7. Brief Description of Technology for Release:
 Technology on Pond grow out culture of cobia was developed for the first time in India by Fisheries College 

and Research Institute, Thoothukudi with the production of 1kg/sq.m  at the stocking density of 0.25 fish/
m2(1fish/4 m2) with an average weight of 4 kg in a period of ten months. Technology on pond culture of 
cobia, was approved by NAIP and published in the Compendium released by NAIP.

8. Expected Outcome/Impact of the Technology:

(8.1) Expected Increase in Area, Production and Net Income

 Production of 1 kg/sq.m with a profit of Rs.30000/- from 400 sq.m area pond could be achieved. 

(8.2) Others

9. Whether findings have been published? If so, give the citation and enclose copy of the publication.        
 Felix,N., A.Arasamuthu and U.Balamurugan.2013.Successful pond grow out culture of cobia, Infofish 

International.6/2013.P45-47

10. Any other information. Nil                                      



(v)

Tech-5

1. Title of the Sub-project :  An export oriented marine value chain for farmed seafood production 
     using Cobia (Rachycentron canadum) through   rural entrepreneurship

2. Name of CPI/CCPI  :  Dr.N.Felix,CPI

3. Title of the Technology :  Sea cage growout culture of cobia 

4. Information on Existing farming Systems, Practices, Productivity Levels and Income in  the Target Area:At 
present, cage culture of cobia is not practiced in India.

5. Key Intervention(s) Introduced: 
 The sea cages were moored at 1.5 km from the Tharuvaikulam sea shore, Thoothukudi district of Tamil Nadu, 

India. The depth of the water column was 4.3 m with sandy bottom. The cages were tied with HDPE inner net 
of 2.25 metres depth and a braided outer net of 2.5 meters depth. The cobia seeds were reared in the concrete 
tanks up to150-200 g size for a period of 2-3 months and then transferred to sea cages. The fish were stocked 
at the rate of 4 fish per cubic metre in sea cages. 

6. Results

 Status of Dissemination/ Commercialization; and, Extent of Adoption and Success, If Applicable; with 
Supporting Data (with Tables and Photographs as Annexure):

 Cobia aquaculture has not been taken up by farmers and entrepreneurs at large level. This technology will be 
commercialized once the cobia aquaculture started picking up in India.

7. Brief Description of Technology for Release:

 Technology on Sea cage grow out culture of cobia was successfully developed with slow sinking commercial 
feed. Production of averaged approximately 8 kg per cubic metre with an average weight of 4.5 kg over a ten 
month growout period.. Technology on sea cage culture of cobia was approved by NAIP and published in the 
Compendium released by NAIP.

8. Expected Outcome/Impact of the Technology:

(8.1) Expected Increase in Area, Production and Net Income

 Production of 8 kg/cu.m with a profit of Rs.29,000/- from 36 cubic metre wooden sea cage could be achieved. 

(8.2) Others

9. Whether findings have been published? If so, give the citation and enclose copy of the publication.        

 Felix,N., U.Balamurugan and A.Arasamuthu.2013.Sea cage growout culture of cobia Rachycentron canadum 
in shallow sea of Gulf of Mannar,Tamilnadu. Aquaculture Asia. Vol.XVIII(3) July-September 2013 P11-15

10. Any other information. Nil                                      



(vi)

Tech -6

1. Title of the Sub-project :  An export oriented marine value chain for farmed seafood production 
     using Cobia (Rachycentron canadum) through rural entrepreneurship

2. Name of CPI/CCPI  :  Dr.A.R.T.Arasu,CCPI

3. Title of the Technology :  Controlled breeding and seed production of cobia using pond reared 
     broodstock

4. Information on Existing farming Systems, Practices, Productivity Levels and Income in the Target Area:

 The broodstock development of Cobia is carried out elsewhere in open sea net cages.  The maintenance of 
the cages, monitoring and intervention for breeding is laborious, costly and risky.  The newly developed 
technology for land based stock helps in simplification of the hatchery operation and seed production of 
Cobia.  

5. Key Intervention(s) Introduced: 

 Ponds and tanks were developed as holding systems for developing the broodstock .

6. Results 

 Status of Dissemination/ Commercialization; and, Extent of Adoption and Success, If Applicable; with 
Supporting Data (with Tables and Photographs as Annexure):

 The technology has to be further standardized and validated.

7. Brief Description of Technology for Release:

 Cobia seed production technology is new technology which has to be further standardized, validated and 
disseminated.  In this technology, fishes caught from the wild were procured, transported in open containers 
with oxygen bubbling for a duration of 1-2 hours without any mortality.  Fishes are quarantined for 4-6 days 
and after acclimatization and prophylactic treatment with 100ppm formalin, transferred to holding pond/tanks 
and maintained in seawater condition with salinity ranging from 28-32ppt, pH 7.4-8.2, Dissolved Oxygen 
3.8-5.4ppm, Ammonia BDL-1.08ppm.  Feeding was done @ 5% of the body weight with forage fishes like 
Tilapia and Oil Sardine and once in 3 days with squid.  Fishes maintained in the pond condition attained 
maturity within 10 months which is the first of its kind.  

8. Expected Outcome/Impact of the Technology:

(8.1) Expected Increase in Area, Production and Net Income

 The technology would help in the production of Cobia fish seed under controlled condition which would help 
in the culture of Cobia in India.

(8.2) Others

9. Whether findings have been published? If so, give the citation and enclose copy of the publication. Nil

10. Any other information. Nil



(vii)

Tech -7

1. Title of the Sub-project :  An export oriented marine value chain for farmed Seafood production 
     using Cobia (Rachycentron canadum) through rural entrepreneurship

2. Name of CPI/CCPI  :  Dr.A.R.T.Arasu,CCPI 

3. Title of the Technology :  Farming of cobia in brackishwater pond ecosystem

4. Information on Existing farming Systems, Practices, Productivity Levels and Income in the Target Area: 
There is no cobia farming in brackishwater existing in India

5. Key Intervention(s) Introduced: 

 For the first time in India, effort was made to grow cobia in Brackishwater pond were salinity ranged from 4 
to 20 ppt.  

6. Results 

 Status of Dissemination/ Commercialization; and, Extent of Adoption and Success, If Applicable; with 
Supporting Data (with Tables and Photographs as Annexure):

 The technology has to be further standardized and validated.

7. Brief Description of Technology for Release:

 It was proved that cobia could tolerate salinity upto 5 ppt in the lower range, the growth rate was also 
found to be satisfactory where the fish attained average size of 2.43 kg in 11 months. This new approach 
on the farming of Cobia in Brackishwater low saline ponds is a boom to the Brackishwater aquaculture as a 
diversified species for sustainable farming.  

8. Expected Outcome/Impact of the Technology:

(8.1) Expected Increase in Area, Production and Net Income

 The technology would help in the production of Cobia in brackishwater system and will be an alternative to 
shrimp aquaculture

(8.2) Others

9. Whether findings have been published? If so, give the citation and enclose copy of the publication :  Nil

10. Any other information : Nil



(viii)

Tech -8

1. Title of the Sub-project :  Export oriented value chain for farmed sea food production using cobia 
     (Rachycentron canadum)  through rural entrepreneurship

2. Name of CPI/CCPI  :  Dr.G.Gopakumar, CCPI

3. Title of the Technology :  Broodstock development, breeding and seed production of  cobia

4. Information on Existing farming Systems, Practices, Productivity Levels and Income in the Target Area:  No 
technology was available for the broodstock development, breeding and seed production of cobia in India.

5. Key Intervention(s) Introduced: Successful development of broodstocks of cobia in sea cages, induced 
breeding technique, larviculture protocols and nursery rearing methods

6. Results :

 The technology for broodstock development, breeding and seed production of cobia was achieved for the first 
time in  India, which can pave way for the development of cobia aquaculture in the country.

 Status of Dissemination/ Commercialization; and, Extent of Adoption and Success, If Applicable; with 
Supporting Data (with Tables and Photographs as Annexure): Technology remains to be commercialized

7. Brief Description of Technology for Release: 

 The broodstock at Mandapam was developed in sea cages of 6 m diameter and 3.5 m depth .The wild 
collected cobia brood fishes in the size ranging from 2- 10 kgs of weight were stocked during December 
2008 to February 2009. These fishes were fed twice daily at 0900 and 1530 hrs with sardines (Sardinella 
spp.) and other species like Pellona and Ilisha , and occasionally with squids and portunid crabs @ 5 % of 
their body weight. Vitamin and mineral supplements were also given twice in a week along with feed in 
order to complement any possible nutritional deficiencies in their diet.At around 1300 hours, the brooders 
were induced for spawning with HCG at doses of 500 IU per kg body weight for female and 250 IU per kg 
body weight for males.  The larviculture protocols were  developed by employing ‘green water technique’ 
and by the use of  DHA SELCO enriched rotifers and Artemia nauplii  and from 18 day post hatch  (dph)
weaning with INVE  inert   larval feeds.Spawning was noted at 0430 hours on 13.03.2010.  The total eggs 
spawned were estimated as 2.1 million.  About 90% fertilization was recorded (fertilized eggs amounted to 
1.9 million).  The eggs were hatched after 22 hours of incubation at a temperature range of 28-30º C.  The 
percentage of hatching was 80 % and the total number of newly hatched larvae was estimated as 1.5 million. 
Second successful spawning and larval production of cobia was achieved at Mandapam Regional Centre 
of CMFRI in September 2011. Here the males employed were of the F1 generation weighing around 16 kg 
which were obtained from the first successful spawning of cobia in March 2010.

8. Expected Outcome/Impact of the Technology:

(8.1) Expected Increase in Area, Production and Net Income: The development of seed production technology can 
pave the way for the development of cobia aquaculture in the country

(8.2) Others

9. Whether findings have been published? If so, give the citation and enclose copy of the 

 Gopakumar, G and Rao, G Syda and Abdul Nazar, A K and Kalidas, C and Tamilmani, G and Sakthivel, M and 
Maharshi, V Ashok and Rao, K Srinivasa (2010) Successful seed production of cobia Rachycentron canadum 
and its prospects for farming in India. Marine Fisheries Information Service; Technical and Extension Series, 
206 . pp. 1-6

10. Any other information: Nil



(ix)

                                                                                   Tech-9                                                                           

1. Title of the Sub-project :  An export oriented marine value chain for farmed seafood production 
     using Cobia (Rachycentron canadum) through rural entrepreneurship

2. Name of CPI/CCPI  :  Dr.G.Gopakuamar,CCPI

3. Title of the Technology :  Cage culture of cobia using trash fish

4. Information on Existing farming Systems, Practices, Productivity Levels and Income in  the Target Area:At 
present, cage culture of cobia is not practiced in India.

5. Key Intervention(s) Introduced: 

 The circular 6m dia cages were moored in Mandapam. Trash fishes were given adlibitum daily and growth 
was monitored for recording growth and FCR.

6. Results

 Status of Dissemination/ Commercialization; and, Extent of Adoption and Success, If Applicable; with 
Supporting Data (with Tables and Photographs as Annexure):

 Cobia aquaculture has not been taken up by farmers and entrepreneurs at large level. This technology will be 
commercialized once the cobia aquaculture started picking up in India.

7. Brief Description of Technology for Release:

 Sea cage culture of cobia using trash fish was successfully achieved by CMFRI. The fingerlings were stocked 
in grow-out cages after nursery rearing. The fish were fed with trash fish ad libitum twice a day initially and 
later once a day.  The grow-out fishes of cobia could reach an average weight of 2 to 3 kg in 6 months and 4 
to 8 kg in one year of culture period. 

8. Expected Outcome/Impact of the Technology:

(8.1) Expected Increase in Area, Production and Net Income

 The results show that cobia is a lucrative species for sea cage farming in India. 

(8.2) Others

9. Whether findings have been published? If so, give the citation and enclose copy of the publication.        

10. Tamilmani, G., Sakthivel, M., Kalidas, C., Rameshkumar, P., Jayakumar, R., Nazar, A.K.A., Ashok Maharshi, 
V., Srinivasa Rao, K. and Gopakumar, G. Trial on sea cage farming of cobia, Rachycentron canadum in India. 
Indian Journal of Fisheries (communicated)

11. Any other information. Nil                                      



(x)

 Tech -10

1. Title of the Sub-project :  An export oriented marine value chain for farmed Seafood production 
     using Cobia (Rachycentron canadum) through rural entrepreneurship

2. Name of CPI/CCPI    :  Dr.K. Rathnakumar and Dr.N.Felix

3. Title of the Technology :  Cobia Pikle

4. Information on Existing farming Systems, Practices, Productivity Levels and Income in the Target Area:

 In the existing scenario, pickles have been prepared from low value fishes by self-help group women. A 
person involving in pickle preparation can earn upto Rs. 300/- perday.

5. Key Intervention(s) Introduced: 

 Cobia fillets are white flesh and hence accordingly the inclusion of additives and cooking period were modified 
for preparation of cobia pickle.

6. Results: 

 Status of Dissemination/ Commercialization; and, Extent of Adoption and Success, If Applicable; with 
Supporting Data (with Tables and Photographs as Annexure): 

 Technology of Cobia fish pickle preparation was transferred to women SHG members for adoption and 
commercialization.

 Brief Description of Technology for Release: 

7. Cobia fish was cleaned and cut into fillet first and then cut into cubes. Turmeric was applied and shade dried 
for 30 min before oil frying. Curry was prepared as per standard procedure developed by FCRI and fried 
cubes were mixed with gravy and cured for 24 hours before filling in bottle or poly bag.

8. Expected Outcome/Impact of the Technology:

(8.1) Expected Increase in Area, Production and Net Income : 

 Cobia pickle has got good marketing potential. Presently it is prepared from  wild caught cobia. Once 
availability of farmed cobia  becomes possible, value added cobia products will pick up both at domestic and 
international markets.

(8.2) Others

9. Whether findings have been published? If so, give the citation and enclose copy of the publication. 

 Yes. In the workshop manual

10. Any other information.



(xi)

Tech -11

1. Title of the Sub-project :  An export oriented marine value chain for farmed Seafood production using 
     Cobia (Rachycentron canadum) through rural entrepreneurship

2. Name of CPI/CCPI        :  Dr. K. Rathnakumar and Dr.N.Felix

3. Title of the Technology :  Cobia Macroni / Noodles

4. Information on Existing farming Systems, Practices, Productivity Levels and Income in the Target Area:

 In the existing scenario, macrooni/noodles have been prepared from low value fishes by self-help group 
women. 

5. Key Intervention(s) Introduced: new product technology

 Cobia fillets are white flesh and hence accordingly the inclusion of additives and cooking period were modified 
for preparation of macrooni/noodles.

6. Results 

 Status of Dissemination/ Commercialization; and, Extent of Adoption and Success, If Applicable; with 
Supporting Data (with Tables and Photographs as Annexure): Technology of Cobia fish Noodle and Macroni 
preparation was transferred to women SHG members for adoption and commercialization

 7. Brief Description of Technology for Release: 

 Cobia fish was cleaned and cut into fillet first and steam cooked. Meat alone was separated and 30% is added 
with other ingredients as per standard procedure developed by FCRI and extruded using Pasta maker.Noodles 
and Macroni thus prepared were dried and packed in poly bag.

8. Expected Outcome/Impact of the Technology:

(8.1) Expected Increase in Area, Production and Net Income : 

 The availability wild caught cobia in fish market is rare. Once availability of farmed cobia  becomes possible, 
value added cobia products will pick up both at domestic and international markets.

(8.2) Others

9. Whether findings have been published? If so, give the citation and enclose copy of the publication. 

 Yes. In the worshop manual

10. Any other information.



(xii)

Tech -12

1. Title of the Sub-project  :  An export oriented marine value chain for farmed Seafood production 
     using Cobia (Rachycentron canadum) through rural entrepreneurship

2. Name of CPI/CCPI  :  Dr. R. Jeyashakila and Dr.N.Felix 

3. Title of the Technology :  Canned Cobia 

4. Information on Existing farming Systems, Practices, Productivity Levels and Income in the Target Area:

 In the existing scenario canned fish products have been prepared from tuna and mackerel.  Sofar  cobia in Tin 
Free Steel (TFS) can has not been prepared in India.

5. Key Intervention(s) Introduced: new product technology

 Cobia fillets are white flesh and hence accordingly the inclusion of additives and the process of blanching and 
heating were modified for preparation of canned cobia.

6. Results 

 Status of Dissemination/ Commercialization; and, Extent of Adoption and Success, If Applicable; with 
Supporting Data (with Tables and Photographs as Annexure):

 The technology has been disseminated to fishermen and entrepreneurs through awareness programmes and 
workshops.

 7. Brief Description of Technology for Release: 

 Cobia fish → Dressing  → Size cutting → Blanching (8% Nacl for 15 min) → Filling in TFS cans (Hand 
filling) → Pre cooking (at 100oC steam for 15 min) → Draining → Addition of Masala → Exhausting (at 
100oC steam for 10 min) → Double seaming → can washing → Retorting (In retorts at 121oC for 40min) → 
Can cooling (in 5 ppm chlorinated water) → Drying → Labeling → Storage.

8. Expected Outcome/Impact of the Technology:

(8.1) Expected Increase in Area, Production and Net Income : 

 Canned cobia has got good marketing potential. Once availability of farmed cobia in the market becomes 
possible, value added cobia products will pick up both at domestic and international markets.

(8.2) Others

9. Whether findings have been published? If so, give the citation and enclose copy of the publication. 

 Yes. In the workshop manual

10. Any other information.



(xiii)

Tech -13

1. Title of the Sub-project :  An export oriented marine value chain for farmed Seafood production 
     using Cobia (Rachycentron canadum) through rural entrepreneurship

2. Name of CPI/CCPI  :          Dr. R. Jeyashakila and Dr.N.Felix 

3. Title of the Technology :         Cook chilled cobia Fish curry

4. Information on Existing farming Systems, Practices, Productivity Levels and Income in the Target Area:

 This processing technology is newly developed for cobia. There is no production of cook chilled cobia fish 
curry in India. 

5. Key Intervention(s) Introduced: new product technology

 Cobia fillets are white flesh and hence accordingly the inclusion of additives and the process techniques were 
modified for preparation of Cook chilled cobia Fish curry.

6. Results 

 Status of Dissemination/ Commercialization; and, Extent of Adoption and Success, If Applicable; with 
Supporting Data (with Tables and Photographs as Annexure):

 The technology has been transferred to fishermen and entrepreneurs by conducting various awareness 
programmes and workshops.

 7. Brief Description of Technology for Release: 

 Cobia flesh pieces → Addition of ingredients → Fish curry → Hot fill process → Pasteurization (Boiling 
at 100oC for 30min) → Hot filling (200 x 150mm Cryovac 3-ply laminate (PE-Nylon-PE)) → Immediate 
Sealing (Hot bar sealer) → Immediate Chilling (Crushed ice 0oC for 1-2 h) → Chilled storage (Chill cabinet 
set at 2oC)

8. Expected Outcome/Impact of the Technology:

(8.1) Expected Increase in Area, Production and Net Income : 

 Once availability of farmed cobia in the market becomes possible, value added cobia products will pick up 
both at domestic and international markets.

(8.2) Others

9. Whether findings have been published? If so, give the citation and enclose copy of the publication.

10. Yes. In the workshop manual

11. Any other information.



(xiv)

 Tech -14

1. Title of the Sub-project :  An export oriented marine value chain for farmed Seafood  production 
     using Cobia (Rachycentron canadum) through rural entrepreneurship

2. Name of CPI/CCPI  :  Dr. R. Jeyashakila and Dr.N.Felix 

3. Title of the Technology :  Fresh /Tray packaging

4. Information on Existing farming Systems, Practices, Productivity Levels and Income in the Target Area:

 Since cobia aquaculture has not been in vogue in India and only limited landings for cobia the fresh / tray 
packaging was not attempted for cobia.

5. Key Intervention(s) Introduced:

 A slight modification was made in Fresh /Tray packaging cobia.

6. Results 

 Status of Dissemination/ Commercialization; and, Extent of Adoption and Success, If Applicable; with 
Supporting Data (with Tables and Photographs as Annexure):

 The technology has been disseminated to the public  by conducting various training programmes, awareness 
programmes and workshops. 

7. Brief Description of Technology for Release: 

 The cobia has been cut into fillets or steaks. Polyester is used as tray and polyethylene is used as protective 
film and wrapper. The tray packed cobia is then displayed in a refrigerated cabinet provided with good 
lighting. 

8. Expected Outcome/Impact of the Technology:

(8.1) Expected Increase in Area, Production and Net Income : 

 At present only wild caught cobia found in markets. Once availability of farmed cobia in the market becomes 
possible, fresh/tray packaged cobia will pick up both at domestic and international markets.

(8.2) Others

9. Whether findings have been published? If so, give the citation and enclose copy of the publication. 

 Yes. In the workshop manual

10. Any other information.



(xv)

     Tech -15

1. Title of the Sub-project :  An export oriented marine value chain for farmed seafood production 
     using Cobia (Rachycentron canadum) through rural eentrepreneurship

2. Name of CPI/CCPI  :  Dr. R. Jeyashakila and Dr.N.Felix 

3. Title of the Technology : Vacuum and modified atmospheric packaged products

4. Information on Existing farming Systems, Practices, Productivity Levels and Income in the Target Area:

 Since cobia aquaculture has not been in vogue in India and only limited landings for cobia the Vacuum and 
modified atmospheric packaged products was not attempted before.

5. Key Intervention(s) Introduced: 

 Cobia fillets are white flesh and contains high omega -3 fatty acids. A slight modification in  packing was 
carried out for cobia.

6. Results 

 Status of Dissemination/ Commercialization; and, Extent of Adoption and Success, If Applicable; with 
Supporting Data (with Tables and Photographs as Annexure):

 The technology has been disseminated to the public by conducting various training programmes, awareness 
programmes and workshops. 

 7. Brief Description of Technology for Release: 

 Farmed cobia fish → Dressing – remove head, viscera etc. → Filleting → Size cutting → Addition of chilli 
powder, turmeric powder and sodium chloride (or) addition of sodium chloride alone at 1:10 ration → Drying 
– 25-30% moisture → Modified atmospheric Packaging – 3- ply laminated pouches → Labeling and Storage 
at room temperature. 

8. Expected Outcome/Impact of the Technology:

(8.1) Expected Increase in Area, Production and Net Income : 

 Modified atmospheric packaged products has got good marketing potential. Once availability of farmed cobia 
in the market becomes possible, value added cobia products will hit both  domestic and international markets.

     (8.2) Others

9. Whether findings have been published? If so, give the citation and enclose copy of the publication. 

 Yes. In the workshop manual

10. Any other information.



(xvi)

                         Tech-16

1. Title of the Sub-project :  An export oriented marine value chain for Farmed seafood production 
     using Cobia (Rachycentron canadum) through rural entrepreneurship

2. Name of CPI/CCPI  :  Dr. R. Jeyashakila and Dr.N.Felix 

3. Title of the Technology :  Retort Pouch cobia fish curry

4. Information on Existing farming Systems, Practices, Productivity Levels and Income in the Target Area:

 This processing technology is newly developed for cobia. There is no production of retort pouch cobia fish 
curry before implementation of this project. After this project one entrepreneur has started rural industry in 
preparation of retort pouch fish curry including cobia.

5. Key Intervention(s) Introduced: new product technology

 Cobia fillets are white flesh and hence accordingly the inclusion of additives and the process techniques were 
modified for preparation of Retort Pouch cobia fish curry.

6. Results 

 Status of Dissemination/ Commercialization; and, Extent of Adoption and Success, If Applicable; with 
Supporting Data (with Tables and Photographs as Annexure):

 Mr. Plato, M/S Jehova Food Product, No.347/2, West street, Kuthankuli, Radhapuram Taluk, Tirunelveli 
district. Has started the producing 1000 pouches/day. He earned profit of Rs. 6/pouch

7. Brief Description of Technology for Release: 

 Cobia fish → Dressing (Removal of head, viscera, etc.) → Size cutting → Blanching (8% NaCl for 15 min) 
→ Pouch Making (pre-formed) → Filling (Hand filling) → Addition of fish curry → Exhausting – vacuum 
sealing, steam injector or hot packing (upto <2% residual air) → Sealing (Hot bar or impulse sealing) → Seal 
cooling and Traying → Retorting (In overhead pressure retorts at 121oC and 25 psi) → Detraying → Rinsing 
(in 10ppm chlorinated water) → Drying → Outer wrapping (in clue sealed carton, film overwraps (skin films) 
or semi-rigid thermofoaming) → Bulk packing (in corrugated master cartoons).

8. Expected Outcome/Impact of the Technology:

(8.1) Expected Increase in Area, Production and Net Income : 

 Fish curry in retort pouches has got good marketing potential. Presently it is prepared from wild caught cobia. 
Once availability of farmed cobia in the market becomes possible, value added cobia products will pick up 
both at domestic and international markets. (8.2) Others

9. Whether findings have been published? If so, give the citation and enclose copy of the publication.

 Yes. In the workshop manual

10. Any other information.



(i)

Annexure IV                                                                                              

Tech-1      Pro-forma 2

Details of Technologies/ Innovations Commercialized

1. Title of the sub-project :    An export oriented marine value chain for farmed seafood production using 
         Cobia (Rachycentron canadum) through rural entrepreneurship

2. Name of CPI/ CCPI  :    Dr.N.Felix,CPI

3. Title of the technology :    Pond growout culture of cobia

4. Commercialization status with date of licensing/ MOU: 
 MoU was signed with Mr.Patnadkar of Ankola, Karnataka State and Mr.Rajkumar of N.N.Chavadi, 

Nagapattinam district in Agri-Tech Investors Meet held on 18-19 July 2013 at New Delhi

5. Brief description of intervention/ innovation:
 Technology on Pond grow out culture of cobia was developed for the first time in India by Fisheries College 

and Research Institute, Thoothukudi with the production of 1kg/sq.m  at the stocking density of 0.25 fish/
m2(1fish/4 m2) with an average weight of 4 kg in a period of ten months. Technology on pond culture of 
cobia, was approved by NAIP and published in the Compendium released by NAIP.

6. Name and address of the firm(s) which has commercialized it: Under commercialization

7. Area (state(s)/ district(s)) covered: -

8. Volume/ quantity of Annual production and approximate sale value:-

9. Benchmark (existing similar product) and Consumer acceptance, particularly in case of food products: -

10. Status of patenting, if patentable, trademark or any other IPR title, if applicable: -

11. Status of publication and publicity:

Felix,N., A.Arasamuthu and U.Balamurugan.2013.Successful pond grow out culture of cobia,  
Infofish	International.6/2013.P45-47



(ii)

                                                                                               Tech-2      Pro-forma 2

Details of Technologies/ Innovations Commercialized

1. Title of the sub-project :      An export oriented marine value chain for farmed seafood production using 
      Cobia (Rachycentron canadum) through rural entrepreneurship

2. Name of CPI/ CCPI  :  Dr.N.Felix,CPI

3. Title of the technology :Sea cage growout culture of cobia

4. Commercialization status with date of licensing/ MOU:
 MoU was signed with Mr.Rajkumar of N.N.Chavadi, Nagapattinam district in Agri-Tech Investors Meet held 

on 18-19 July 2013 at New Delhi

5. Brief description of intervention/ innovation:
 Technology on Cage grow out culture of cobia was developed using formulated feed at a stocking density 

of 4 fish/m3  with the production of  8 kg per m3 with an average weight of 4.5 kg in a period ten months. 
Technology on Sea cage culture of cobia, was approved by NAIP and published in the Compendium released 

by NAIP.

 6. Name and address of the firm(s) which has commercialized it: Under commercialisation

7. Area (state(s)/ district(s)) covered: --

8. Volume/ quantity of Annual production and approximate sale value: --

9. Benchmark (existing similar product) and Consumer acceptance, particularly in case of food products: --

10. Status of patenting, if patentable, trademark or any other IPR title, if applicable: --

11. Status of publication and publicity:

Felix,N., U.Balamurugan and A.Arasamuthu.2013.Sea cage growout culture of cobia Rachycentron canadum in 
shallow sea of Gulf of Mannar,Tamilnadu. Aquaculture Asia. Vol.XVIII(3) July-September 2013 P11-15



(iii)

 

                                                                                              Tech-3      Pro-forma 2

Details of Technologies/ Innovations Commercialized

1. Title of the sub-project :  An export oriented marine value chain for farmed seafood production 
     using Cobia (Rachycentron canadum) through rural entrepreneurship

2. Name of CPI/ CCPI  :  Dr.G.Gopakuamar,CCPI

3. Title of the technology :  Cage culture of cobia using trash fish

4. Commercialization status with date of licensing/ MOU: 

 MoU signed with M/s Vitality Aquaculture Ltd,Thoothukudi

5. Brief description of intervention/ innovation:

 Sea cage culture of cobia using trash fish was successfully achieved by CMFRI. The fingerlings were stocked 
in grow-out cages after nursery rearing. The fish were fed with trash fish ad libitum twice a day initially and 
later once a day.  The grow-out fishes of cobia could reach an average weight of 2 to 3 kg in 6 months and 4 
to 8 kg in one year of culture period. The results show that cobia is a lucrative species for sea cage farming in 

India.   

6. Name and address of the firm(s) which has commercialized it: 

 M/s Vitality Aquaculture Ltd,Thoothukudi

7. Area (state(s)/ district(s)) covered: 6 m dia sea cage

8. Volume/ quantity of Annual production and approximate sale value: ---

9. Benchmark (existing similar product) and Consumer acceptance, particularly in case of food products:---

10. Status of patenting, if patentable, trademark or any other IPR title, if applicable:----

11. Status of publication and publicity:

 

Tamilmani, G., Sakthivel, M., Kalidas, C., Rameshkumar, P., Jayakumar, R., Nazar, A.K.A., Ashok Maharshi, V., 
Srinivasa Rao, K. and Gopakumar, G. Trial on sea cage farming of cobia, Rachycentron canadum in India. Indian 
Journal of Fisheries (communicated)



(iv)

                                                                                              Tech-4      Pro-forma 2

Details of Technologies/ Innovations Commercialized

1. Title of the sub-project :  An export oriented marine value chain for farmed seafood production using 
     Cobia (Rachycentron canadum) through rural entrepreneurship

2. Name of CPI/ CCPI  :  Dr.R.Jayasakila and Dr.N.Felix

3. Title of the technology :  Retort pouch cobia product

4. Commercialization status with date of licensing/ MOU:

 MoU signed with M/S. Royal King Sea Foods, Kuttiyandiyur, Nagapattinam district, Tamilnadu in Agri-Tech 
Investors Meet held on 18-19 July 2013 at New Delhi

5. Brief description of intervention/ innovation:

 Retortable pouches are packaging materials used for packing thermally processed food products. Cobia fishes 
were dressed and cut in to uniform size pieces. Blanching was done with 8% NaCl for 15 min. The cobia 
pieces were hand filled in pouches and then fish curry was added. The pouch was exhausted, sealed and 
retorted at 121oC with 25 psi. The retort pouches were dried and outer wrapping of the flexible pouch was 

done to give good protection.

6. Name and address of the firm(s) which has commercialized it: Under commercialisation

7. Area (state(s)/ district(s)) covered: ---

8. Volume/ quantity of Annual production and approximate sale value:---

9. Benchmark (existing similar product) and Consumer acceptance, particularly in case of food products:--

10. Status of patenting, if patentable, trademark or any other IPR title, if applicable:

11. Status of publication and publicity:--

 

 Jeyashakila, R., B. Edwin Raj and N. Felix, 2012. Quality charges for farmed Cobia streaks held in cold 
stores (-180C). International Journal of Food Science and Technology. p1-7.



Dr.M.Sakthivel
President                 Chairman
Aquaculture Foundation of India                                          Consortium Advisory Committee
Neelankarai, Chennai.                                                                           NAIP Cobia Project

20.06.2014

Cobia, a fast growing marine finfish is being cultured in China, Taiwan, Vietnam, USA and several 
other countries. In India, marine finfish culture could not take off at appreciable level due to lack of 
field proven and farmer friendly technologies. Realising the importance of marine fish culture, NAIP 
has sanctioned a project on “Export oriented marine value chain for farmed seafood production of cobia 
(Rachycentron canadum) through rural entrepreneurship” under consortium mode involving Fisheries 
College and Research Institute, Tuticorin, CIBA and CMFRI. The principal investigators and co-principal 
investigators of all three research institutes put their hard work and achieved breakthrough in developing 
innovative technologies on cobia broodstock feed, seed production and larval rearing, growout farming 
in sea cages, ponds and tanks and value added cobia products. 

The final report was edited and compiled nicely and the outcome and achievements were well executed. 
It is a pleasure to be associated with this project as chairman of advisory committee. I would like to take 
this opportunity to personally congratulate the whole team for the fantastic efforts made in the successful 
completion of the National project.

Chairman
Consortium Advisory Committee
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