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Foreword

Brackishwater aquaculture sector is presently going through a dynamic phase,
where the introduced SPF vannamei shrimp has almost replaced the tiger shrimp, with a
production of about 2,75,000 tonnes, earning the major share of seafood export earnings
of ~ Rs.30000 crore in the current year. At the same time, issues such as disease out
break, high input cost, price fluctuation, are serious concerns, which raise question on

sustainability and profitability.

Brackishwater finfish farming is one of the best alternate methods of
diversification to augment fish production. In this context, CIBA has developed a
comprehensive indigenous technology for seed production and farming of Asian sea
bass Lates calcarifer, and validated the hatchery and farm rearing, through extensive
field trials. This has created interest among the fish farmers, and sea bass farming is

expanding, as a viable alternative to disease struck shrimp farming sector.
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| am really happy to record my appreciation to the Fisheries Technocrats Forum,
Chennai and all those who are guiding the Forum, for organizing an important
workshop on ‘Aquaculture of Sea bass — Status and Way Forward for Commercial
Production' on 28.2.2015 in collaboration with CIBA. The timely effort of the Fisheries
Technocrats Forum, to bring out proceedings of the workshop, deserves appreciation. |
am sure, this proceedings on sea bass aquaculture, will be a ready reference to all those
interested viz. farmers, entrepreneurs, scientists, technicians, consultants and

academicians, who are interested in finfish farming in this country.

Dr. K.K. Vijayan
Director



PROCEEDINGS OF NATIONAL WORKSHOP ON
AQUACULTURE OF SEA BASS - STATUS AND WAY FORWARD FOR
COMMERCIAL PRODUCTION
HELD ON 28-01-2015

Preamble:

The Indian aquaculture though showing a steady improvement for the last few years, is
often confronted with many problems and constraints. The freshwater aquaculture has made
remarkable progress, dominated by the Indian major carps and the options for the other species
is minimal. However, the farming of Indian major carps too is often facing a problem of
marketing with low price. The coastal aquaculture, though showed a rapid growth up to the
middle of 1990s, faced a setback due to the outbreak of uncontrollable diseases as well other
socio ecological problems. A quick review of the situation indicates that for the sustainability of
the Indian aquaculture, diversification to other species is imperative. In this context efforts are
made for introduction of few species. However, for many species the technologies for seed
production and farming is not available to make it as a commercial venture. Through the
concerted efforts of the R & D institutes especially by Central Institute of Brackishwater
Aquaculture (CIBA) a breakthrough was made for the first time in controlled breeding and seed
production of sea bass (Lates calcarifer) in 1997. This has paved way for the seed production of
other species like Cobia, Pampano, etc. However, in this direction lot of efforts have to be made.
Sea bass is a high valued species which can be farmed in cages, ponds and pens in fresh,
coastal and marine ecosystems, depending upon the expertise of the entrepreneurs / farmers.
The efforts taken by CIBA and other R&D Institutes like Rajiv Gandhi Centre for Aquaculture
(RGCA) for the last 15 years through small scale demonstrations / pilot programmes on the
farming of sea bass has not picked up on large scale as expected though the technology is
viable and proved to the entrepreneurs through demonstrations.

To take stock of the state of art on Asian sea bass culture, it was decided to bring the
concerned stake holders before a platform for exchange of views and future plans. In this
context, the Fisheries Technocrats Forum (FTF), Chennai, comprising of the retired / serving
Fisheries Professionals, Academicians, Students, Research Fellows, entrepreneurs and farmers,
organized a one day National Workshop on “Aquaculture of Sea bass — Status and way
forward for commercial production”, on 28th January 2015 in collaboration with Central
Institute of Brackishwater Aquaculture, Chennai. The main objective of the programme was to
discuss the state of art of the technology on seed production and culture of Sea bass developed
by different R&D Institutions like CIBA, RGCA, Central Marine Fisheries Research Institute
(CMFRI), Kochi and National Institute of Ocean Technology (NIOT), Chennai. An interaction
session with farmers to share their experiences in the farming of sea bass was also held

The Workshop was attended by 124 delegates including the Fisheries
professionals, bureaucrats, administrators, faculties from Universities and colleges,
entrepreneurs, fish farmers from Andhra Pradesh, Kerala, Odisha, Tamil Nadu and West
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Bengal. The Workshop was held in the Auditorium of CIBA. CIBA extended the logistic support
like the venue and printing of manual (in English) and brochures (in vernacular languages such
as Telugu and Tamil as well as in English) on different aspects of sea bass culture for the
Workshop patrticipants. The Coastal Aquaculture Authority, Chennai and National Fisheries
Development Board, Hyderabad supported by providing financial support for the conduct of
workshop. CIBA and CMFRI provided excellent support by paying rental charges for the
exhibition stalls which has helped to show case the start of art in R & D development in sea bass
aquaculture. . The programme was chalked out as follows:

Inaugural function

The Fisheries Technocrats Forum (FTF) in collaboration with the Central Institute
of Brackishwater Aquaculture (CIBA-ICAR) conducted a National Workshop on
Aquaculture of Sea Bass — Status and Way Forward for Commercial Production on 28-
01-2015.. The inaugural function of the Workshop took place at CIBA Auditorium by
10.00 hrs. Dr. M. Sakthivel, President, Aquaculture Foundation of India and Former
Director & Chairman of MPEDA presided over, while Dr. P. Ravichandran, Member
Secretary, Coastal Aquaculture Authority, Ministry of Agriculture, Govt. of India
inaugurated the workshop.

WD U | RN

| EAVERRANY N A
Welcome address by Presidential address by Inaugural address by
Dr. A.R.T. Arasu Dr. M. Sakthivel Dr. P. Ravichandran
Chairman, FTF President, AFI Member-Secretary, CAA

In his welcome address, Dr. A.R. Thirunavukkarasu, Chairman, FTF and former
Principal Scientist, CIBA outlined the success in the CIBA’'s Research & Development
Programmes in captive breeding and seed production of Asian Sea Bass (Lates
calcarifer) in 1997 for the first time in India, standardization of protocols for broodstock
development, larval rearing, fry & fingerling rearing and grow-out culture, subsequent
demonstrations through the NFDB programme in fish farmers fields and transfer of
technology to other government organization through consultancy. However, those
shrimp farmers affected consistently with the out-break of white spot virus in the cultured
tiger shrimp have shown keen interest in taking up the sea bass farming, as an
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alternative brackishwater farming and met with considerable success. A large scale sea
bass farming could not take place for want of desired size of fish for stocking and
economically viable feeds for reared fish. Those farmers who attempted sea bass
farming could manage with locally available indigenous trash fish. Dr. M. Sakthivel in his
presidential address stressed the importance of diversification in brackishwater farming
and sea bass as one of the suitable species for freshwater, brackishwater and sea water
farming and recalled how his organization encouraged the CIBA scientists and technical
personnel involved in the successful seed production of sea bass. .

In his inaugural address, Dr. P. Ravichandran appraised the ongoing large scale
commercial fish farming in Norway and other countries and the appropriate technology
should be adopted to make sea bass farming more economically viable, for which,
stockable seed & feed and live fish marketing technologies should be developed.

Dr. C. Gopal Dr. A.G. Ponniah Dr. R. Alfred Selvakumar
Principal Scientist, CIBA Former Director, CIBA Former Asst. Director General, ICAR

Felicitations were offered by Dr. A.G. Ponniah, Emeritus Scientist & Former
Director of CIBA, Dr. C. Gopal, Acting Director & Principal Scientist of CIBA and Dr. R.
Alfred Selvakumar, Former Assistant Director General of ICAR.

Release of CIBA Sea bass manual and brochures




Interview for aregional TV programme

Dr. A.R. Thirunavukkarasu, Chairman gave a talk on the successful R & D
programmes and field demonstrations of sea bass culture by different government
departments and the advantages in uplifting the socio-economical status of coastal
fishermen through such fish culture. The interview was telecasted in the afternoon
regional news bulletin on 28-01-2015 itself.

Presentation of Life Time Achievement Award

Dr. M. Sakthivel receiving the citation Dr. A.R.T. Arasu handing over the citation
from Mr. D.A. Gnanadoss of Mr. A. Sreenivasan, to Mr. V. Venkatesan

Two fisheries experts, namely, Dr. M. Sakthivel, former Director & Chairman,
MPEDA and Mr. A. Sreenivasan, Former Joint Director of Fisheries, Govt. of Tamil
Nadu, were honoured with Life Time Achievement Award. Dr. M. Sakthivel received the
award and citation from Mr. D.A. Gnanadoss, Former FAO Fisheries Expert, while the
award meant for Mr. Sreenivsan was received by Mr V. Venkatesan as Mr. Sreenivasan
was able to attend the function.

iy i

Participants
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Compere by Workshop stage Vote of Thanks by

Dr. Deboral Vimala, Management by Dr. V.S. Chandrasekaran,
PS, CIBA Dr. Krishna Sukumaran, PS, CIBA

Scientist, CIBA
Dr. Deboral Vimala, Principal Scientist did the compere of the entire proceedings,

while Dr. V.S. Chandrasekaran, Principal Scientist & Scientist-in-charge of Social
Science Division, CIBA proposed a vote of thanks.

Exhibition

Z7m i —
AN

RS

To create an awareness on the technology for sea bass broodstock development,
seed production, nursery rearing, grow-out culture and feed development, CIBA, CMFRI,
RGCA and CAA have put stalls with live materials and charts to show their level of
achievement. The exhibition was declared open by Dr. A.G. Ponniah, Emeritus
Scientist, ICAR & Former Director of CIBA. The FTF has put up a stall to show its
fisheries promotional activities for the last two and half decades, while a private sea bass
feed manufacturer also exhibited the products. Apart from the delegates of the
workshop visit to the exhibition, the children from the nearby schools visited the stalls to
understand the state of art in Research & Development programme in marine fish
culture.




Technical Sessions
Four technical sessions were conducted:

Session 1: Present Status of sea bass broodstock development and seed
production.

Session 2: Evaluation of demonstrations of nursery and grow-out culture.
Session 3: Review of experience gained by sea bass culture by farmers.

Session 4: Future strategies for large scale commercial production.

Session I Present Status of sea bass broodstock development and seed
production

Chairman: Dr. M. Sakthivel, President, AFl (middle)
Rapporteurs: Dr. Satyanarayana Sethi, Sr Scientist (left) & Dr. Nila Rekha, PS (right), CIBA

Talk-1: Asian Sea Bass hatchery and farming technologies — CIBA Initiatives for
popularization

By Dr. M. Kailasam, Principal Scientist from CIBA

-8-



Technologies Developed for Transfer

Technology package Invest. Cost Targeted Mode of adoption
Approx. (Rs.) clients/
Beneficiaries

1 | Hatchery technology for 50 lakh and Entrepreneurs | Consultancy
seed production of Asian above*
Sea bass Lates calcarifer

2 | Nursery rearing technology | 2.0 to 10 lakhs* Farmers/self CIBA training/ consultancy
for Asian sea bass help groups/
L.calcarifer Entrepreneurs

3 | Grow-out culture 5.0 to 10 lakhs* Farmers/self CIBA training/ consultancy
technology for L. calcarifer help groups/
in pond based system Entrepreneurs




S.No. Activities Year of Technology details
Achievement
Standardized induced breeding
Induced breeding and seed protocols through hormone treatment,
1 production of Asian seabass 1997 larval rearing and
Lates calcarifer achieved nursery rearing
for the first time in India
Farming of sea bass feeding with Grow out culture feeding with Tilapia
2 trash fishes 1999 in the farmers pond
(productivity 3.5-4.0 kg/ha)
Seed production technology of Asian
sea bass technology transferred to
3 Transfer of technology to RGCA 2000-2002 RGCA
Year round breeding and seed Established RAS facility for Year
4 production 2006-2007 round breeding could be achieved
Demonstration of grow out Under NFDB funding demonstrated
5 culture in pond system in 2008-2013 farming of sea bass in 6 states
different states feeding with
formulated diet (Bhetki ahaar)
Commercialization of Bhetki Commercialized to Rathna Agro-Vet
6 Ahaar 2014 Pvt Ltd,
Consultancy on hatchery Two hatcheries taken up (Odisha &
7 technology 2012-14 Andhra Pradesh)
Demonstration of hapa/pond
8 based nursery rearing 2013-2014 Men/Women Self help groups
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Talk-2: Asian Sea bass hatchery operation — Challenges and
Prospects .... —

: A9 /
L Tide o .
Hatchery facility Broodstock holding tanks ~ Hormonal injection treatment
for brooder fishes

‘ Weanin in to artificial diets Automatic belt feeder for Grading and size-wise
Artificial diet stocking
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) ]

N

;;;;;;

¥ :
Grading apparatus Enrichment for live feeds

Grading

-11-



> et
Algal enrichment

RIDLEY
AQUA FEED

Available Brands of weaning diets in India

SKRETTING

An Indigenus Feed for Nursery Rearing — NUTRILA
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Extruded Floating Feed for Sea bass
Feed characteristics
Scientifically formulated complete and balanced nutrition
Manufactured with latest proven technology

Good in digestibility and palatability
Ensure higher fish growth with better feed conversion ratio
Less water pollution and free from prohibited chemicals

Crude
Die size Moisture Protein Crude Fat Crude Fibre
(mm) Max. % Min. % Min. % Max. %
1.2 10 45 10 2.5
1.8 10 45 10 2.5
3 10 40 10 3
4 10 40 10 3




Vi,

Luckystar |_ucky Brand supplied by M/s Aquaworld,
Chennai

Skretting finfish diets may be available shortly in “#%" India
with the support of Ananda Group

Promotional price of seabass larvae

Size of larvae Promotional price (Rs.)
Hatchling — 2 dph 0.05
3-8dph 0.2
9 -13dph 0.3
14— 17 dph 0.4
18 — 21 dph 0.7
22 dayto 1.5cm 2
2-5cm Length (in cm) x 2-1
>5cm Length (incm) x 2
Indicative Costing - Larvae
Major head of expenditure for 1 cycle (50 days) Amount (Rs.)
Cost 0 hormone 6,000
Cost of Artemia (Rs. 3,800 & 175 tins) 6,65,000
Fuel/electricity - LS 4,00,000
Yeast for rotifer production (Rs. 240 X 150 kg) 35,000
Chemicals, broodstock feed and othr consumables 50,000
Weaning diets 20,000
Total 11,77,000
Cost of larvae
Amount (Rs.)
Cost of 3 cm larvae 5
Number of 3 cm larvae for break even point 2,35,400
Say 2.5 lakhs
Total expenditure including salary and wages (11.77+5 lakhs) 16,77,000
Number of 3 cm larvae for break even point (@ 5 rupee per larvae) 3,35,400
Say 3.5 lakhs
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Business option

Rearing option Size/weight range Duration (days)
9 day old fry to fingerlings 4mm —-5cm 30-40
Fingerlings to 50 gram 5cm -50gm 60
50 gm. For cage farming 50 - 800 gm 180
50 gm for open pond farming 50 — 800 gm 180

Consultancy package for those who own functional Seawater based hatchery

Tasks Fee
Supply of one day old Spawn, live feed
production starting from rotifer to weaning Rs.5,00,000.00 excluding the charges of
feed for production of 0.5 million 30 days old inputs like Spawn, drugs fertilizers and
fry. weaning feed etc.
Supply of 15 days old fish fry to produce 0.5 Rs. 2,00,000.00 excluding the charges
million 30days old fry. of inputs like fish fry drugs fertilizers and

weaning feed etc
Supply of 30 days old fish fry to produce 0.25 Rs. 2,00,000.00 excluding the charges
million fingerlings and stocking in grow out of inputs like fish fry feed and cages etc.

cages.
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Session 2: Evaluation of demonstrations of nursery and grow-out
culture

Talk-3: Aquaculture of Asian Sea bass - RGCA’s Experience in farming

\ LN
By Mr. S. Pandiarajan, Project Manager, RGCA

Tank capacity : 10 M.T

Initial stocking @ 5000 nos./m3

Type of feed : Extruded slow sinking / floating feed.
Feeding rate : 10— 6 %

Water exchange : 100 - 200 % daily

Grading frequency: 6 — 10 days

Rearing period : 40 — 50 days.

Survival :75-80 %

Nursery Rearing in Net Cages in Pond

e —— '“‘*71?57 =
Rearing of early fingerlings of 2.0 —2.5cm
Type of cage used : Nylon knotless net cages

Mesh size : Initial - 3 sg.mm
Final - 12 sg.mm
Stocking density - Initial :2000 nos./sq.m

- Final : 300 — 350 Nos.
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Extruded pellet feed - Initial : 1.2 mm
Final : 3.0 mm

Feeding rate -6-4%

Grading frequency - 10— 15 days.

Water exchange - 10 — 20 % on fortnight once
Rearing period - 45 — 60 days.

Survival -70-80%

Size at harvest - 7-10cm.

Nursery Rearing in Happas in Pond

Rearing of early fingerlings of 4.0 - 5.0
Mesh size : Initial - 4 sg.mm
Final - 12sg.mm
Stocking density - Initial :2000 nos./sq.m
Final : 250 — 300 Nos.
Extruded pellet feed - Initial : 1.2 mm
Final : 3.0 mm
Feeding rate -6—- 4%
Grading frequency - 12 — 15 days.
Water exchange - 10 — 20 % on every fortnight
Rearing period - 40 — 50 days.
Survival -70-75%
Size at harvest - 7-10cm

Area of the Pond —1 ha. WSA

Dimension of the net cage —-20mx20mx1.3m

Cage Mesh Size(s) - 12mm. 16 mm,20 mm,
24 mm, 32 mm & 38 mm

WaterdDepth -1.8m

Aeration - 4 Aerators

Initial No. of net cages —10 Nos.

Initial Size fingerling at stocking —8.0Cm; 7.0 Gm.

Stocking density - 200 Fingerlings/m3

Total No. of fingerlings stocked - 10,500 nos.

Initial biomass - 2.0 Kg/m®



Culture in Open Pond

Type of feed — Extruded Floating Pellet

Feeding rate —5.0to 1.8 % of av. body wt.
Water exchange - 10-40%

Grading frequency —15- 45 days

No. of cages at harvest — 75 Nos.

Final biomass —20.0 Kg/m®

FCR -1:15-16

DOC — 8 Months

Size at harvest — 700 - 900 Gm.

Survival — 80%

Total production —-6.0M.T

Open pond feeding:

X3

*

X3

S

X3

o

X3

o

X3

*

Fingerlings of 8.0 — 10 cm reared in Net Cages in Pond.
Stocking density @ 1 No./sg.m

Feeding with extruded pellet feed (2.0 mm — 14.0 mm)
Water exchange : 10 — 30 %

Culture duration : 8 — 10 months

Size at harvest (range) :0.5 — 1.5 Kg.
FCR:20-25:1

Production : 3.0 - 4.5 M.T

Survival range : 45 — 65 %
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By Dr. Joe Kizhakudan, Principal Scientist, MRC of CMFRI

Cage Culture — an over view

It is estimated that over 60percent of coastal marine finfish aquaculture is in cages.

Marine and brackishwater cage farming in Asia is also diverse, with a variety of species being

cultured at varying intensities. In most nations the individual operations are not large, and often a

clustering of farming activities is seen. This clustering is primarily a result of the limited site

availability in coastal waters. ) ) )

w» _Ca%e farming is most dominant in East and Southeast Asia,. The main species farmed

in brackishwaters are the barramundi or Asian seabass (Lates calcarifer) and the

milkfish SChanos chanos).

3 Alrlrpostdafl cgge farming of these species is based on hatchery-produced fry and the use of
elleted feed.

Fn inshore marine cage farming, apart from traditionally farmed species such as amberjacks
Seriola spp.) and snappers (Lutjanus spp.), in Southeast Asia the cage farming of groupers
Epinephelus spp.) and cobia (Rachycentron canadum) is gaining ground, the former particularly

to cater to the live-fish restaurant trade.

% Some cage farming in Asia is still dependent on wild-caught seed stock, particularly for

grouper species.

A view of cage culture for fish in different countries

X3

o *

*

o

. T

Trials in the Indian Seas
Bay Of Bengal-Visakhapatnam (Sea bass):

| .May 2007- (45 Days-15m Dia; HDPE

II. Dec 2007 till April 2008-15m Dia; HDPE

Ill. 2008-2009 HDPE -15m Dia
Vizhinjam, Vizag, Veraval, Diu, Mangalore, Mumbai, Kochi, Chennai,
Balasore, Karwar, Mandapam, Nellore, Pulicat (Sea bass, spiny lobster, mullets,
Etroplus, Snapper, Cobia, tiger shrimp)
IV. 2009-2010 HDPE -6m
Karwar, Kochi, Chennai, Mandapam, Veraval, Vizag, Mangalore, Mumbai
V. 2011-2014 GI-2-3-4-5-6-m Dia
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Initial trials with sea bass , stocking densities were lower and seed nursing was carried out in the cages
directly in separate hapas. The small mesh nets clogged at faster rates and grading was not convenient
in the weather

Poor survival rates were obtained and growth was not uniform in sea bass

After the introduction of nursery rearing to the hatchery supplied seed and raising them to 15-17 cm the
survival rates increased and so did the growth uniformity

6 m cage was found to be more adaptive to our waters and ease of handling

The size holds good for the Gl version also

3 tonnes produced in 6 m dia cage at Balasore, 1.7 tonnes (3960 nos) at

Vizhinjam, 1 tonne at Kochi (3500 nos), 2 tonnes (2500 nos) and 4 tonnes

(6200n0s) at Karwar

The Asian sea bass is a euryhaline fish with high tolerance to a wide salinity range (0-38 ppt) and high

turbidity levels.

Cage culture of sea bass quite well developed in Thailand, Malaysia, Indonesia, Hong Kong

and Singapore.

Open sea cage culture of the Asian sea bass Lates calcarifer was carried out for the first time in

the Bay of Bengal off Chennai by CMFRI during February — August 2010.

ACIVITIES
. Site selection
. Cage set up and specifications
. Mooring
. Stocking
. Monitoring and tending of stock
. Cage maintenance
. Harvest
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Collection of bottom soil and depth sounding to confirm bottom safety.

. Inputs from fishermen, local knowledge on surf zone, wave
heights, wind speeds, bottom nature, currents, amplitudes etc.

. Selected site CHEMMENCHERRY 20 km south of Chennai; Bay of Bengal,
12°46.815’'N; 080°15.521E

. 3-4 km away from bar mouth; curved shoreline preventing influx of

ground water & terrestrial discharge towards cage site.
Cage specifications

. circular, gravity model

. HDPE frame of 6 m inner diameter and 8 m outer diameter

. 3 pipes in the collar

. HDPE net cage bags of different mesh sizes, of 3 & 4 m depth respectively.

. floor space area was 28.3 sq m, volume of the suspended net was 82.6 cu. m.
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Nursery rearing & grading

Sea bass require grading till 16—-17 cm TL.
Graded in 7-10 days time to avoid cannibalism and suppression of growth.
Smaller sizes will necessitate holding in small hapas or cages with regular grading.
Pellet feeding, grading and monitoring during these stages in open sea environment difficult
Beyond 17 cm, further grading not recommended.
Therefore stocking to cages at this size advantageous.
Stocking
> Initial stocking density of sea bass seed (16-22 cm/60-100 g) was 83 nos./cu. m (6.6 kg/cu. m)
(7000 numbers)
» Culture period for 160 days (February to August 2010)

Feed

YVVVVVY

> Nursery feed (pellets and live shrimps) continued from second day after stocking, for 13-14 days.

» Weaning done gradually to fresh fish (anchovies) twice daily @ 2.5 % biomass

> After 40 days of culture, sardines, cut into small pieces introduced.

» Three-times-a day feeding practised in initial months, feed given twice a day in the final phase of
culture.

» The FCR was 1:4.06.

Harvest

» Periodical sampling at feeding time using scoop nets to assess growth, density
infections/infestation etc

» Loss of fish due to escapement to outer net and beyond be monitored.

» Fishes had attained sizes ranging from 0.8 kg to 1.8 kg weight (25-49 cm total length) with an
average weight of 1.3 kg.

> > 90% of the fishes were in the weight range of 1.1 to 1.5 kg.

» The harvested fish were sold at prices ranging from Rs.180/- to Rs. 200/- per kg.

» considering loss of stunted sizes during bigger mesh net introduction, net survival is
63.6% survival, producing 46.62 kg/cu. M, i.e. 3.84 t
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» secondary thinning and prevention of loss at net damage and exchange can improve the
production rates.

» results promising as production rate and growth rate of 6.375 g per day are very promising in
marine culture of sea bass at high densities.

» The financial support rendered by the NFDB to carry out the open sea cage trial off Chennai
is gratefully acknowledged

» The enthusiastic support and cooperation of the fishermen of Chemmencherry and Kovalam
villages and the technical team at Kovalam Field Lab ,Chennai in the implementation and
completion of the programme is also acknowledged
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INCREASE IN SIiFOOD DEMAND
FALLING FISH CATCH/EFFORT
INTENSIFICATION OF FISHING

IMPACT ON TRADITIONAL FISHERY

v

DISTRACTED FISHER YOUTH
Dwindling stakeholders interest in resource conservation/augmentation

Central Marine Fisheries Research Institute has been encouraging fishermen to take

up open sea cage farming as an additional or alternate livelihood practice.

Kovalam fishing hamlet in Tamil Nadu is one of the focal points of CMFRI’s initiative
towards this. As a continuous process of reviving and retaining interest among fisher
youth, CMFRI has been conducting awareness and demonstration programmes on
seafarming and habitat restoration. A team of fifty young fisher youth (below 30 years
of age) were encouraged to form the Association of Kovalam Progressive
Fishermen (AKPF) with the approval of Kovalam fisher and Panchayat leaders.
These boys were trained in all aspects of sea cage culture operations, from cage
fabrication to harvesting & marketing.

Another demonstration at Kovalam

Stocking in 5mOD/4m/ID —GI cage—51CU.M- with 1500seabass ,50-60gm
DoC-100 days, Harvested on 25 Sept 2014

80 PERCENT RECOVERY, AV. SIZE 0.5 KG,TOTAL 600KG

Fishes caught with caution not to injure least stress

Small volume catching, shifting in aerated water to shore

Held in running water facility on shore, weighed, shifted

Transported in tanks-Sintex with oxygen supplies, reduced densities

Sale price of Rs. 400 per kg

Revenue Rs. 2,40,000/-

Stunted juveniles (150 gm)@Rs. 100 per piece, 300 nos

X3

*

R/
0.0

R/
0.0

R/
0.0

R/
0.0

R/
0.0

R/
0.0

X3

o

X3

o

X3

o

< Revenue Rs. 30,000/-
< Total Revenue Rs. 2,70,000/-
< Seed cost Rs. 12,500

« Income percent to village Rs. 12,500/-
< Feed Rs. 30,000/-
< Labour Rs. 10,000/-
< Net income Rs. 2,05,000/-

R/
0.0

Cage, net and mooring provided by the Institute for operations
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Concluding Remarks
One of the advantages of live marketing for SPORT FISHING/FRESH TRADE IN
EATERIES is that the grow-out period can be shortened since demand on larger size

is less. New marketing avenues with a higher value realization have opened new
vistas in open sea mariculture in India.
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Talk-5: Demonstrations in sea bass and Cobia culture

by Dr. Senthilkumar, Scientist, NIOT

Dr. A.Senthil Kumar, Scientist from NIOT presented the experiences of NIOT on
the cage farming of sea bass and other fishes at Olakuda, Rameshwaram and at
Andaman Islands. He explained that they have also received seed from CIBA and
stocked in their nursery cages where they can get appreciable survival rate. The juvenile
fishes after stocking in the grow out cages have grown to marketable size within 8
months. The techno-economic viability of Asian sea bass farming was demonstrated.
As a part of the demonstration, they have taken up a demonstration with the participation
of fisher folk of Olakuda. The programme was excellently successful. The fisher folks
have shown keen interest in taking it up on a commercial scale, if the adequate inputs
like seed and feed are available. In his presentation Dr. Senthil Kumar informed that
through their experience on cage designing, fabrication and installation they developed a
software for the cage farming wherein they could get all the details on the techno-
economic viability of the cage farming of a particular species of fish, if the inputs like the
species, the expected production, etc. are given. He informed that the software is
available at NIOT for public domain and those who are interested in cage farming can
avail this facility.
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Session 3: Review of experience gained by sea bass culture by
farmers

= e ® @
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-

Dr. A.R.T. Arasu (left), Dr. P.S.B.R. James Dr. P.S.B.R. James addressing the gathering
(middle) & Dr. M. Sakthivel (right)

One of the main objectives of the Workshop are to discuss on the experiences of
farmers from various parts of India in the sea bass farming. The following experts were
the panel members for this meet.

1. Dr. P.S.B.R. James, former Director, CMFRI
2. Dr. M. Sakthivel, President, Aquaculture Foundation of India
3. Dr. A.R.Thirunavukkarsu, Chairman, FTF

In his address to the participants, Dr. P.S.B.R. James, Former Director of CMFRI
stressed the need for diversification in brackishwater aquaculture and fresh initiatives for
open sea fish culture. He appreciated the roles played by CIBA, CMFRI & RGCA in the
development of captive broodstock, induced breeding, larval rearing, nursery rearing,
grow-out culture, field demonstrations and training of technical and farm personnel, for
commercially important fishes like sea bass, cobia, etc. Further, he stated that those fish
farmers who have come from different states and attending this workshop, should
express their experience, so as to fine-tuning the already available technology.

From West Bengal From Odisha From Kerala Marketing Manager  From Tamil Nadu
For sea bass feed (Mr. Nithyanandan)
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An entrepreneur from West Bengal, Mr. Rohit Kumar Chhajer informed that he
planned to take up sea bass farming covering each value chain from nursery rearing in
an area of about 50ha in Digha, West Bengal. He expressed that the seed and feed will
be the major requirements. In this context he requested the R&D Institutes to give
support for his endeavor. Mr. Anjan Kumar Dandapat, a farmer who has taken up sea
bass farming starting from nursery to grow out at Sahada in Balasore, Odhisa gave a
narration on his experience on sea bass farming. He informed that within 8 months he
got sea bass size of 800gm-1.5kg. He had a stock of 7 tonnes in his 2ha farm within a
period of 18 months. He informed that due to flooding he has lost the crop. He also
informed that marketing of sea bass is not a problem as the farmer has to harvest small
guantity everyday for the domestic/local market.

Mr. Nithyanandan, a progressive fish farmer from Thiruporur near Chennai
informed that live grown-up sea bass (1 to 3 kg size) harvested from CMFRI open sea
cage culture at Kovalam were stocked in a freshwater pond after acclimatizing them to
freshwater condition. The reared fish were fed with trash fish and are being caught by
anglers, who visit his farm, in order to create an awareness on game fishing. The
stocked fish tend to congregate at a place where clean water is pumped in. Further,
trash fish as feed is being thrown at the same spot for more congregation of stocked fish.
When the fishing rod with artificial bait is thrown into the congregated mass of fish, the
chances for getting caught in the artificially baited rod are more. After hooked in the rod,
fishes were retrieved from the hook without any damage and released in live condition
back into the pond, till another angler hooked them.

The photographs taken during the visit by some members of the FTF to Mr.
Nithyanandan’s Game Fishing Farm at Thirupporur on 14-03-2015 are depicted below.

Thirupporur Game Fishing Clean water pumped in,
Fishing farm rods for congregation of reared fish
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Fiéh caught Hooked fish being held Dr. A.R.T. Arasu
and other FTF members

Angling being done

The Andhra Pradesh farmers explained their experiences in the sea bass farming.
Farmers from Krishna District have taken up nursery rearing of sea bass as a livelihood
activity which is carried out commercially and another set of farmers are taking up
growing sea bass to juvenile stage for supplying to grow out culture farmers. The
linkages are working out on a small scale and the farmer informed that there is a scope
for further expansion of such activity. The farmers from Kerala shared his experience on
the grow out farming of sea bass in small net cages. They informed that the major
problem encountered was the damage by the crabs in the cages. However, due to their
experience they have learnt to use a protective net for keeping away the crabs.

From Tamil Nadu  From Tamil Nadu  Dr. M. Vijayakumaran Dr. D.B. James Dr. R. Soundararajan
NIOT FTF FTF

Farmers from Tamil Nadu informed that not only in the brackishwater, there is lot
of scope for farming of sea bass in the freshwater along with carps. They informed that
in the ponds are stocked with carps each weighing around 200g and above during
September — October. A lot of pest fishes like Tilapia, Barbus, etc. were found in such
carp farming. Some farmers introduced sea bass of around 300-400nos/ha and allowed
to prey upon these pest fishes and harvested after 6-7 months where they got sea bass
as additional crop in their farms.

The farmers from Andhra Pradesh, Kerala, Odhisa, Tamil Nadu and West Bengal

who have undertaken the sea bass nursery and grow-out farming of sea bass spoke on
the experiences and future plans and interacted with the other participants.
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Session 4: Future strategies for large scale commercial production

Panel of experts: Dr. P.S.B.R. James, Former Director of CMFRI
Dr. M. Sakthivel, President, AFI, Dr. A.G. Ponniah, Emeritus Scientist & Former Director
of CIBA, Dr. A.R. Thirunavukkarasu, Chairman, FTF & Former Principal Scientist, CIBA,
Dr. M. Kailasam, Principal Scientist, CIBA

Based on the presentations and the experiences of the farmers and entrepreneurs
and on the views of participants, the following recommendations were drafted.

Recommendations
The major requirement for the commercial venture of Asian Sea bass was mainly
centered around 2 major inputs, the seed and the feed.

Seed production

1. Considering the importance of the quality seed for commercial production of sea
bass, it was felt at least 10 hatcheries with production capacity of 10 million each, 3 in
East Coast and 2 in West Coast should be established for the supply of required seed.
To start with, the hatcheries can be established with the participatory mode under the
Government Agencies and entrepreneurs.

2. At present there are only 2 small scale hatcheries with limited broodstock facility,
established by CIBA and RGCA. For the production of seed, a viable broodstock is
essential. Keeping in mind the requirement of the broodstock, tangible efforts should be
made for establishing Broodstock Centres of sea bass. This can be supported by the
funding agencies like NFDB which will be Nucleus Centres for the supply of hatchlings.

3. To start with, Satellite rearing centres can be started on a Public-Private-
Partnership mode, where the fertilized eggs/ hatchlings can be obtained from R&D
Institutes and reared to early fry stage which will be supplied to the nursery phase.

4. For a sustainable breeding and supply of quality hatchlings, the broodstock quality
should be maintained. A critical study on the possibility of genetic improvement and
selective breeding of sea bass should be taken up by the R&D Institutes.

5. The quality of the live feed is utmost important for the production of quality fish
seed, for which, appropriate R & D programmes in enrichment of live feeds may be
undertaken.
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6. At present the larval rearing in the hatcheries is solely dependent on live feed only
which is fluctuating and the synchronization is a problem. To overcome this, immediate
attention should be paid on priority basis for developing suitable formulated feed for the
early stages of the fish.

7. The major problem to be solved is to increase the larval survival rate and quality
of seed, which is related to the differential growth and the hierarchy. The concerted
research effort is required for production of uniform sized siblings through management /
breeding protocol interventions.

Nursery rearing

8. The major problems in the nursery phase rearing are obtaining desirable sized
seed, cannibalism among the reared larvae and lesser survival rate. Efforts should be
made in fine tuning the technology on the nursery rearing and the protocols in optimising
density, physio-chemical requirements, water quality, feed and feed ration. Duration of
rearing should be further standardized and the comprehensive technology should be
made available for the commercial production. Based on the experience gained by the
farmers, small scale nursery rearing can be permitted with the participation of the fisher
folk / entrepreneurs. Adequate training should be provided and demonstrated to the
entrepreneurs for taking up nursery rearing of sea bass as an activity of livelihood and
income generation and to produce quality seed for commercial farming. The duration for
grow-out is longer, i.e. 8-10 months. To reduce such long duration, stocking of juveniles
of 80-100 g may help reduce the growing period. The technology for producing such
large-sized juveniles is required, for which appropriate protocols may be developed.

Grow-out culture

9. Culture of sea bass in earthen ponds may require low inputs and differential size
groups are obtained at the final harvest. The periodical grading during the culture
operations may help in reducing the differential growth and obtaining uniform product.

10. The cage culture of sea bass in shore seas has shown promising results and to take
it up on large scale in the open culture bodies, appropriate leasing policy may be drawn.

Feed development

11. Sea bass is either cultivated along with other food fishes or fed with low cost fishes.
For large scale commercial operation, formulated feed is the immediate requirement.
Efforts should be made to establish feed mills by participatory mode of govt. agencies
and private sector.
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Marketing

12. The sea bass is consumed mainly in the domestic market and a large scale
production of sea bass would eventually face problem in marketing. An appropriate
study on the quantum of domestic need, consumption, the required size in the domestic
markets in different regions of India may be undertaken for developing a market strategy
and the remunerative price to the growers. Sea bass is sold either as a fresh or dry fish
mainly in the domestic markets. A technology for the value-added products from sea
bass may be developed.

Sea bass for sport fishing

13.Sea bass is performing well in the open culture system as an excellent sport fish.
Such venture for sport fishing may be encouraged to attract national and international
angler personnel, which may be more remunerative.

Financial support

14. Farming of sea bass is as of today being practiced by small entrepreneurs /
farmers. For the promotion of large scale farming adequate financial support seems to
be the need of the hour. Agencies like NFDB should include sea bass as a diversified
species for farming to sustain the aquaculture in fresh water, brackishwater and marine
ecosystems and support with adequate promotional subsidies to the entrepreneurs for
setting up Hatcheries / Rearing Centres / Nurseries / Live Feed Centres / Grow out
Systems.

Participants

A total of 125 personnel (16 CIBA scientific & technical, 6 MRC of CMFRI
scientific & technical, 5 CAA officials, 6 colleges professors & students, 40 fish farmers-
14 from Andhra Pradesh, 3 each from Kerala & Odhisa, 20 from Tamil Nadu, 1 from
West Bengal, 32 FTF, Chennai members, 4 FTF, Madurai branch members, 3 former
ICAR officials, 3 each from RGCA & Tamil Nadu Fisheries University, 4 Aquaculture
industry entrepreneurs and 2 media officials) attended the workshop. A. list of
participants are given in Annexure 1.




INDIAN CONTRIBUTION
ON
SEA BASS, LATES CALCARIFER

THROUGH
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PAPERS
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Krishna District, Andhra Pradesh Machilipatnam, Bandar Mandal
Mobile: 939 313 5385 Krishna District, Andhra Pradesh
35 | Mr. S. Anil Kumar 42 | Mr. S. Sena Rao
Fish Farmer, Garaladibba Fish Farmer
Machilipatnam, Bandar Mandal Avanigadda
Krishna District, Andhra Pradesh Krishna District, Andhra Prades
36 | Mr. B. Durga Rao 43 | Mr. Sri Venkatanarayana
Fish Farmer, Garaladibba Fish Farmer, Garaladibba
Machilipatnam, Bandar Mandal Machilipatnam, Bandar Mandal
Krishna District, Andhra Pradesh Andhra Pradesh
Mobile: 800 83 74 596 Mobile: 9948741899
37 | Mr. V. Gnanavel 44 | Mr. B. Varavams Rao
Fish Farmer, Komarica Village Fish Farmer, Garaladibba
Indukureth Division, Andhra Pradesh Machilipatham, Bandar Mandal
Mobile: 988 43 88834 Krishna District, Andhra Pradesh
Mobile: 9848 332062
38 | Mr. B.S. Karthikeyan 45 | Mr. Vatapal Rao
Fish Farmer, Komarica Village Fish Farmer, Garaladibba
Indukureth Division, Andhra Pradesh Machilipatnam, Bandar Mandal
Mobile: 9840 44 1234 Krishna District, Andhra Pradesh
Mobile: 9000 820 759
39 | Mr. T. Lankeswara Rao 46 | Mr. K.S. Vijay Anand
Fish Farmer, Avanigadda, Krishna District Fish Farmer
Andhra Pradesh Komarica Village
Mobile: 944 1109849 Indukureth Division, Andhra Pradesh
40 | Mr. B. Punithavarma 47 | Mr. R. Vengala Rao
Fish Farmer, Gadalahibba, Machilipatnam, Fish Farmer, Garaladibba
Bandar Mandal, Krishna District Bandar Mandal, Krishna District
Andhra Pradesh Andhra Pradesh
Mobile: 720 730 5459 Mobile: 9848 332 062
Fish farmers from Kerala
48 | Mr. K.G. Radhakrishnan 49 | Mr. K. Sukumaran
Fish Farmer, Kalluperambil House Fish Farmer
Aanepuzha P.O., Kodugaloor Natteshrill
Thrissur District, Kerala Aanepuzha P.O., Kodugaloor
Mobile: 9745 37 6410 Thrissur District, Kerala
50 | Mr. M.A. Sukumaran
Fish Farmer
Moonu Thurthil, Aanepuzha P.O., Kodugaloor, Thrissur District, Kerala
Fish Farmers from Odisha and West Bengal.
51 | Mr. Anjan Kumar Dandapat 53 | Mr. Madhusudan Satpathy
Fish Farmer, Sahada P.O., Balassore Fish Farmer, Sahada P.O., Balassore
Odisha Odisha
Mobile: 977 649 3493 Mobile: 99375 34844
52 | Mr. Arun Kumar Barik 54 | Mr. Rohit Kumar Chhajer

Fish Farmer, Sahada P.O., Balassore
Odisha
Mobile: 9861 77 8055

Fish Farmer, Arvind Colony
Mallarpur-731 216
Birbhum District, West Bengal
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Fish farmers from Tamil Nadu

55 | Mr. A.R. Ahamed Ibrahim 65 | Mr. K. Giri
Fish farmer Fish Farmer, 36, Mariasoosai Nagar
Mobile: 9666 871 881 Cuddalore-607 001, Tamil Nadu
56 | Mr. M. Anthony Jagan Raj 66 | Mr. S. Kamaraj
Fishermen/Fish farmer, Olaikuda, Fish farmer, Chettipulam
Rameswaram, Ramanathapuram District Vedaranyam Taluk
Tamil Nadu Nagapatinam District, Tamil Nadu
57 | Mr. R. Aravindan 67 | Mr. P. Logu
Fishermen, No. 1, Chinmaya Nagar, Fishermen, No. 1, Chinmaya Nagar
Koyembedu, Chennai Koyembedu, Chennai
Mobile: 814 8844 129 Mobile:984 170 8782
58 | Mr. P. Arul Anthony Prapu 68 | Mr. V. Mani
Fishermen/Fish farmer, Olaikuda, Fishermen, No. 1, Chinmaya Nagar
Rameswaram, Ramanathapuram District Koyembedu, Chennai
Tamil Nadu
59 | Mr. R.A. Arul Mohan Doss 69 | Mr. Nithyanandan
Fishermen/Fish farmer, Olaikuda, M/s Thiruporur Game Fishing
Rameswaram, Ramanathapuram District Sengadu Village — 603 110
Tamil Nadu Thiruporur Taluk, Chengalpattu District
Tamil Nadu
Mobile: 805 602 2098
E-mail: Prithvirajbbay@gmail.com
60 | Mr. P. Baskaran 70 | Mr. T.C. Samtharupan
Fishermen, No. 1, Chinmaya Nagar Shrimp Farmer
Koyembedu, Chennai Ponneri
Mobile: 966 7966 999 Thiruvallur District, Tamil Nadu
61 | Mr. L.M. Dhhenadayalan 71 | Mr. P. Sekar
Fish Farmer, 75, Duraisamy Nagar Fishermen, No. 1, Chinmaya Nagar
Cuddalore, Tamil Nadu Koyembedu, Chennai
Mobile: 95000 75788
62 | Mr. S. Elayaraja 72 | A. Veeran
Kariyapattinam, Vedaranyam Taluk Former Asst. Director of Fisheries
Nagapatinam District, Tamil Nadu Chennai
63 | Mr. J. Ganesh 73 | Mr. G. Vimalraj
Fish Farmer, Desigar Kovil Street Fish farmer, Chettipulam
Kancheepuram, Tamil Nadu Vedaranyam Taluk
Nagapatinam District, Tamil Nadu
64 | Mr. Ganesh Kumar 74 | . Mr. |. Xavier
Fish Farmer, Tamil Nadu Fish Farmer, Tamil Nadu
Mobile: 9087 17 6781 Mobile: 9677 117478
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Members from Fisheries Technocrats Forum, Chennai-6

75 | Dr. Akshaya Panigrahi 91 | Mr.K. Rajappan
Principal Scientist, CIBA Former Deputy Director of Fisheries
75, Santhome High Road, R.A. Puram, A-10, Bloomingdale Apartments
Chennai-600 028 1* Main Road, Jeyachandran Nagar
Mobile: 90257 39499 Pallikaranai, Chennai-600 100
E-mail: apanigrahi2k@gmail.com Ph: 044-4330 4370
E-mail: rajappank@gmail.com
76 | Mr. G. Chandrasekaran 92 | Mr. V. Ramamoorthy
Former Asst. Director of Fisheries, 2/77, 3" Former Deputy Director of Fisheries
Main Road, Andal Nagar, Adambakkam, C-31, Venkataraman Salai
Chennai-600 088, Mobile: 9443481582 Periyar Nagar, Chennai-600 082
E-mail: chandrarunmozhi@yahoo.com Mobile: 9444 931 350
E-mail: ramamoorthyvela@yahoo.in
77 | Dr. Deboral Vimala 93 | Mr. C.S. Renganathan
Principal Scientist, CIBA Former Inspector of Fisheries
75, Santhome High Road, 30, S.A. Anand Nagar
R.A. Puram, Chennai-600 028 Karanthai, Thanjavur-613 002
Mobile: 94444 17626 Tamil Nadu
E-mail: debken2413@gmail.com Mobile: 94867 34008
78 | Mr. L. Felix Gomez 94 | Dr. M. Sakthivel
Former Deputy Director of Fisheries Former Director of MPEDA &
60, Sixth Street, Karpaganar, K. President, AFI
Pudur, Madurai-625 007, Tamil Nadu 40, Kapaleeswara Nagar
Mobile: 944 347 1710 Neelankarai, Chennai-600 041
E-mail: meenamgomez@yahoo.co.in Mobile: 9444 462 195
E-mail: sakthi.afi@gmail.com
79 | Mr. D.A.S. Gnanadoss 95 | Miss. M.K. Saranya, M.Sc. (Biotech.)
Former FAO Fisheries Consultant 3, Pari Sambanthar Street
No. 11, 16™ Cross Street Venkateshwara Nagar, Ambattur
Besant Nagar, Chennai-600 090 Chennai-600 053
Ph: 044-4201 9809 Mobile: 98404 92608
E-mail: dgnanadoss@hotmail.com E-mail: srn.bhuvana@gmail.com
80 | Dr. S. Gomathy 96 | Mr. K. Silambarasan
Senior Technical Officer Research Scholar, P.G. and Research
MRC of CMFRI, 75, Santhome High Road Dept. of Zoology, Sir Theagaraya
R.A. Puram, Chennai-600 028 College, Chennai-600 021
Mobile: 9444 28 6688 Mobile: 99624 71352
E-mail: gomathys 2006@yahoo.com E-mail: silambuplankton@hotmail.com
81 | Dr. D.B. James 97 | Dr. R. Soundararajan
Former Principal Scientist of CMFRI Former Principal Scientist, NBFGR
Evans Flat, 37, Sadasiva Mehta Street 308/1, TNHB ‘A’ Flat, Belly area, near
Mehta Nagar, Chennai-600 029 Thangam colony, Anna Nagar West,
Ph: 044-23745351 Chennai-600 040
Mobile: 944 502 1870
E-mail: rsundar8@yahoo.com
82 | Mr. M. Kathirvel 98 | Mr. R. Subburaj

Former Principal Scientist of CIBA
Flat No. 3-C, KGEYES-Magnolia
Apartments, L.B. Road,
Thiruvanmiyur, Chennai-600 041
Mobile: 9444 222 7 33

E-Mail: kathirvelm@gmail.com

Senior Technical Officer
C.I.B.A

75, Santhome High Road

R.A. Puram, Chennai-600 028
Mobile: 9840 208 128

E-mail: rsubburaj@hotmail.com
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83 | Mr. M. Kingsley Laine 99 | Mr. K.D. Sundaramurthy
Former Deputy Director of Fisheries Former Assistant Director of Fisheries
No. 8B, 1% Floor, 4™ Cross Street, Nethaji 201-B, Velmurugan Street
Colony, Velachery, Chennai-600 042 Valasaravakkam, Chennai-600 087
Mobile: 9787 6400 49 Ph: 044-2486 1529
E-mail: kingsleylaine@gmail.com E-mail: sksundar34@gmail.com
84 | Dr. M. Kumaran 100 | Mr. M. Surendran
Principal Scientist, CIBA Former Asst. Director of Fisheries
75, Santhome High Road, R.A. Puram 1/B, Ganga Block (Blocl 1)
Chennai-600 028 ShiyamThirthApartments
Mobile: 9444 941082 North Jaganathan Nagar, Red Hills
E-mail: mkumaran@ciba.res.in Road, Villivakkam, Chennai-600 049
Mobile: 9444 841 359
E-mail: surendran_menon@yahoo.com
85 | Dr. H. Mohamed Kasim 101 | Dr. Syed Ahmed Ali
Former Principal Scientist of CMFRI Former Principal Scientist of CIBA
Plot No. 40, Door No. 2, Ist Main Road, No. 2, Anna Street, Gandhi Nagar
SadhikBacha Nagar, Virugumbakkam, Saligramam, Chennai-600 092
Chennai-600 092 Mobile: 9444 22 88 32
Mobile: 9444 226 385 E-mail: saali@rediffmail.com
E-mail: mohamad.kasim@gmail.com
86 | Dr. K.S.S. Mohamed Yoosuf 102 | Dr. R. Thangavelu
Technical Assistant, MRC of CMFRI Former Senior Scientist of CMFRI
75, Santhome High Road, R.A. Puram No. 7, Sakthi Street
Chennai-600 028 Muthmariamman nagar
Mobile: 9789 106 630 Urappakkam, Chennai-603 211
E-mail: baleeno@gmail.com Mobile: 9444 1084 75
E-mail: rthangavelu31@gmail.com
87 | Dr. P. Nila Rekha 103 | Mr. P. Thirumilu
Principal Scientist Senior Technical Officer of CMFRI
C.I.B.A., 75, Santhome High Road, 71, Nethaji Street, Kanagam
R.A. Puram, Chennai-600 028 Chennai-600 113
Mobile: 94443 03511 Mobile: 988 410 6766
E-mail: nila_71@yahoo.com E-mail: thirumilucmfri@gmail.com
88 | Mr. D. Raja Babu 104 | Dr. A.R. Thirunavukkarasu
Asst. Chief Technical Officer Former Principal Scientist of CIBA
CIBA, 75, Santhome High Road 48/3, Sri Krishna Apartments
R.A. Puram, Chennai-600 028 lInd Main Road, Gandhi Nagar
Mobile: 9444 90 6332 Adyar, Chennai-600 020
E-mail: drajababuciba@gmail.com Mobile.:9444 94 55 90
E-mail: artarasu@yahoo.com
89 | Dr. M. Rajagopalan 105 | Dr. T. Vaitheeswaran
Former Principal Scientist of CMFRI 45, 5" Cross Street
30B-9, Sakthi Apartments, K Block Bhagaiyathammal Nagar
Ist Avenue, Anna Nagar East Padi, Chennai-600 050
Chennai-600 102 Mobile: 9443 116 875 & 90438 103 54
Mobile: 9382 783 230 E-mail: frs69@rediffmail.com
90 | Mr. S. Rajamanickam 106 | Mr. V. Venkatesan

Senior Technical Officer of CIBA

M 109/6, 1* Cross Street
Thiruvalluvar Nagar, Thiruvanmiyur
Chennai-600 041

Mobile: 99624 97245

E-maiil: rajashrimp@gmail.com

Former Director of MPEDA

11/4, lIst floor, Elegant Flats
Balarkishna Street, Valmiki Nagar,
Chennai-600 041

Mobile: 98401 24076

E-mail: venkat15541@gmail.com
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107 | Mr. S. Victor Chandra Bose

Former Assistant Director of Fisheries

34/A, Maria Flats, Kangaraya Malayappan Street, R.A. Puram, Chennai-600 028
Mobile: 9444 8941 79

E-mail: victorbose @yahoo.com

Members from South Tamil Nadu branch of Fisheries Technocrats Forum, Madurai Branch

108 | Mr. A. Radhakrishnan 110 | Mr. G. Sundaramoorthy
Former Assistant Director of Fisheries Former Inspector of Fisheries
12-4/42-2, Sastha Nagar 2™ Street 5/466C,Mavvasantham Nagar
S. Alangulam, Madurai-625 017 Sri Ram Nagar Extension
Tamil Nadu Udumalaipettai- 642126
Mobile: 944 383 0225 Tiruppur District, Tamil Nadu

Mobile:; 7373538337

109 | Mr. V. Ravichandran 111 | Mr. S. Vincent
Former Joint Director of Fisheries Former Inspector of Fisheries
5/38, Gangai Street 26/105, St. Xavier Street
Athikulam, Madurai-625 007, Tamil Nadu Kuppusamy Nagar
Mobile: 9486 317 166 Rajakkamangalam-629 501
E-Mail: kanmaniravi79@gmail.com Kanyakumari District, Tamil Nadu

Mobile: 94 866 80 334

Former ICAR officials

112 | Dr. R. Alfred Selvakumar 113 | Dr. P.S.B.R. James
Former Assistant Director General, ICAR Former Director of CMFRI
M/s Indomer Coastal Hydraulics (P)Ltd 832/27, 3" B Main, 2™ Cross Prem
63, Gandhi Road, Alwarthirunagar, Nivas Road, Kammanahalli
Chennai-600 087 St. Thomas Town P.O.

Bengaluru-560 084
Mobile: 09986 88 1706
E-mail: psbriames@agmail.com

114 | Dr. A.G. Ponniah

Emeritus Scientist & Former Director of CIBA

MRC of CMFRI, 75, Santhome High Road, R.A. Puram, Chennai-600 028
Mobile: 944 501 9555

E-mail: agponniah@gmail.com

Rajiv Gandhi Centre for Aquaculture

115 | Dr. K. Ganesh 116 | Mr. S. Pandiarajan
Rajiv Gandhi Centre for Aquaculture, Project Manager
(MPEDA), Koolaiyar Road Rajiv Gandhi Centre for Aquaculture (
Thoduvai — 609 113, Sirkali Taluk, MPEDA), Aquaculture Demonstration
Nagapattinam District, Tamil Nadu Farm, Karaikal-609 604, Puducherry
Mobile: 9486 303 406 Mobile: 944 372 4422
E-mail: seabasshatchery@gmail.com E-mail: rgcademofarm@gmail.com

117 | Mr. V. Shanmuga Arasu
Rajiv Gandhi Centre for Aquaculture, (MPEDA), Koolaiyar Road, Thoduvai — 609 113, Sirkali
Taluk, Nagapattinam District, Tamil Nadu
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Tamil Nadu Fisheries University

118 | Dr. C. Anand 119 | Dr. P. Antony Jesu Prabhu
Tamil Nadu Fisheries University Assistant Professor (Aquaculture)
Mobile: 989 44 921 Institute of Fisheries Technology
(Tamil Nadu Fisheries University
Nagapattinam)
Ponneri - 601 204, Tamil Nadu
E-mail: antony.tnfu@outlook.in
120 | Dr. N. Felix

Professor & Head, Fisheries Research Extension, Tamil Nadu Fisheries University

Ponneri - 601 204, Tamil Nadu

Aqua Industry

121 | Mr. S. Nandakumar 123 | Dr. Sudhakar Reddy
Asst. Manager — R&D, Growel Feeds Pvt Growel Feeds Pvt Ltd. R.S. No. 57,
Ltd. R.S. No. 57, Chevuru Village Chevuru
Panchayat, Mudinepalli Mandal, Krishna Village, Panchayat, Mudinepalli
District, Andhra Pradesh Mandal, Krishna District, Andhra
PIN: 521 329 Pradesh
Mobile: 095536 33322 PIN: 521 329
E-mail: customcare@growelfeeds.com E-mail: customcare@growelfeeds.com

122 | Mr. Rajendran 124 | Mr. T. Stephen
Growel Feeds Pvt Ltd. R.S. No. 57, M/s Alpha Engineering, Chennai
Chevuru Village
Panchayat, Mudinepalli Mandal, Krishna
District, Andhra Pradesh
PIN: 521 329
E-mail: customcare@agrowelfeeds.com

Press & Media

125 | Mr. S. Anubusekar 126 | Mr. D. Murali
SUN TV Reporter, Editor, Business Advisor
Chennai-600 028 Chennai

Abstract: No. of participants

Central Institute of Brackishwater Aquaculture, Chennai-16

Madras Research Centre of Central Marine Fisheries Research Institute, Chennai-6
Coastal Aquaculture Authority, Chennai-5
College Professor & students-6

Fish Farmers: Andhra Pradesh-14

Fish Farmers: Kerala-3

Fish Farmers: Odhisa-3

Fish Farmers: Tamil Nadu-20

Fish Farmers: West Bengal-1
FTF-Chennai-33

FTF-Madurai Branch-4

Former ICAR officials-3

Rajiv Gandhi Centre for Aquaculture-3
Tamil Nadu Fisheries University-3

Aqua Industry-4

Press & Media-2

Total-126
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