MAJOR ACHIEVEMENTS OF RESEARCH

A wholesome technology of “Breeding, Seed productad Farming of high value marine

food fishes” was developed and successfully traresflethe technology to the end user.

The details of major technologies involved in thigleavor are given below:

1.

Broodstock development

It comprises of collection from wild, conditioningnder captive environment and
development into brood fishes by feeding with spleed feeds to cater to their
physiological requirements.

Captive breeding and spawning

It involves tagging, sexing, assessment of reprivdeistages, selection of parents and
induction of spawning.

Mass culture of live feed, larviculture protocolsd fingerling production

This include green water technique, mass productbnappropriate live feed,
nutritional enrichment protocols of live feed, weay) grading, fingerling production
and transportation of seed.

Farming or culturing

It involves the nursery rearing, development oftethle feed formulations, grow-out
farming (pond culture or sea cage farming) andtheabhnagement.

Transfer of technology

It comprises of field demonstrations of sustaingddad and sea cage farming, capacity
building through hands-on training in hatchery ngemaent, nursery and farming

techniques

Selection of species for seed production

The factors considered for selection of the spewfiédsod fishes were as follows:

» Availability of the species in Indian waters

* Demand in both national and international trade

* Adaptability to environmental variations

» Feasibility of breeding under captive conditions

* Feasibility of completion of larviculture withinreasonable time frame
» Suitability to farming (pond or sea cages)

» Growth rate and disease resistance

* High market value



Based on the above criteria, the species of faite identified and selected were:

1. Cobia Rachycentron canadym

2. Silver PompanoTrachinotus bloch)i

The Cobia possesses the special characteristiosly&ast growth rate, adaptability
to captive conditions, lower cost of production,odomeat quality and high market
demand, while the pompano is highly preferred delcin the domestic market. In
addition, the pompano can easily adapt to low sationditions and also has ornamental

value during its juvenile stages for its brighpggy and silvery appearance.

Wild-caught cobia does not support a major comnaérishery and generally
considered as incidental catch. Hence, the seatliption and farming of cobia is rapidly
gaining momentum in many Asian countries. Undédtuce conditions, cobia can reach 4-
8 kg body weight in one year and 8-16 kg in tworged@he fecundity of the species is very
high and it has protracted spawning season sosted production throughout the year
would be possible. The Silver Pompano is amenablatious methods of culture namely
sea cage farming, pen culture, pond culture, &te vast low saline waters of our country
could be effectively used for farming of pompaneedo its adaptability to low saline
waters, besides its potential for sea cage farming. also one of the highly priced fin
fishes, mainly due to its good meat quality.

Initially, available information on captive breedirof cobia and pompano was
collected and then the biology of the species inwaters was studied. Then, trials were
made to develop broodstock in captivity and to déadize the hormonal protocols under
our conditions. Once, the captive broodstock deprakent was successfully completed,
focus was given on evolving larviculture protocolBhe major bottleneck of mass
production of live feed was addressed to incredse larval survival and quality.
Thereafter, the protocols for nursery rearing aongl distance transportation of seeds

followed by farming methodologies were developed standardized.



A brief narration of the technology developed is gien below.

Broodstock Development of Cobia and Pompano

Envisaging the prospects of Cobia and Pompano faynm India, broodstock
development was initiated at the Mandapam Regi@ealtre of Central Marine Fisheries
Research Institute during the year 2007 and 208&pectively. Initially, the sea cages
were designed and fabricated by the team of ssisntifhe wild caught brood fishes of
cobia (2 to 10 kg) and pompano (0.25 to 0.75 kgjewsollected. Immediately after
collection, the fishes were treated with 100 ppmmiain for 2 to 5 minutes and then
conditioned for 2-3 weeks in 100 ton FRP tankseAthe quarantining, the fishes were
released into the broodstock cages. Eventuallyy there reared in cages of 6 meter
diameter and 3.5 meter depth. The fishes were daxednnulation techniques and tagged
with PIT tags.

As a refinement of the technology, to develop l@owse broodstock on-shore,
Recirculating Aquaculture System (RAS) was alsopseth The RAS incorporates
systems for treatment and reuse of water withtless 10% of water volume replaced per
day. Of late, the brood fishes were developed lfrattm the wild collection and hatchery
produced stock with the help of pedigree informatiéd high plane of nutrition was
followed based on their physiological need in oriebecome good quality brood fishes.
These fishes were fed with high plane of nutrittarice daily with sardinesSardinella
species), squids, portunid crabs and other spéke$ellonaandllisha @ 5 % of their
body weight. They were supplemented with vitamind eninerals in addition to essential
nutrients like rich protein and HUFA/PUFA. Subsegilye a more cost effective
indigenous RAS was designed and installed in thetr€e Broodstock development of

Lutjanus argentimaculatusas initiated in the indigenous RAS system.



Broodstock Development under captivity
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Imported RAS components (Sump, Drum filter &
Protein skimmer)

_ ) ) Indigenous RAS components (UV filter, Bead filter,
Indigenously designed RAS Unit (Tank) Protein skimmer & Reactors)

Captive breeding and Induced Spawning

The brood fishes were sexed and tagged with Pabgmgrated Transponder (PIT)
tags in order to maintain the breeding history. PhE tag is a device to permanently mark
fishes internally with radio frequency tags. Theessment of their stage of reproduction
from gonadal biopsies was carried out through dicaonulation technique. The females
were cannulated every fortnightly interval to assdbe stage of development in
reproduction through the diameter of the intra-@arareggs. Females of cobia with intra-
ovarian eggs of minimum 700 u size were selectedhfeeding. The males were selected
based on the pedigree information. The selecteghpaivere brought from the sea cages to
the breeding cum spawning tanks or tanks with RASilify. The sex ratio was
standardized as two males for one female in orddnave maximum fertilization. The
induction of spawning was carried out with exogenbarmones. The dosage for induction

was standardized for both sexes in cobia and pompan



Successful induction could be achieved with humhaarionic gonadotropin at a
dosage of 500 IU and 250 IU per kg body weight fiemales and males of cobia,
respectively, whereas 350 IU per kg body weight both the sexes of pompano. The
spawning was obtained usually 36 to 48 hours ather hormone injection. Various
experiments were conducted to ascertain the optitenmperature for spawning and it has
been found that a temperature range of 28 to 30i%ideal. The fertilized eggs would be
floating and unfertilized eggs would sink to thettbm of the tank. The total number of
eggs spawned was estimated and the fertilized eggs stocked in separate incubation
tanks. Usually the fertilization rate would be 8D 90 per cent. The first successful
breeding and spawning of cobia and pompano werée\ath in India at Mandapam
Regional Centre of CMFRI during the year 2010 afd12 respectively. After the first

success, successive breeding and seed productioagrarly being achieved.

Volitional spawning of cobia in RCC tanks was achieved at the brood bank
facilities of Mandapam Regional Centre of CMFRWwo sets of cobia broodstock, each
with one female and two males, which were mainthiaiethe National Marine Fish Brood
Bank facility at the Mandapam Regional Centre, spadv volitionally without any
hormonal induction during the month of May 2013.eThater quality parameters were
maintained at highest standards with indigenousdgighed filtration systems. The
broodstock were fed with good quality squid andosraA total of 2.5 million fertilized

eggs were obtained and 85 % hatching was achievéne ivolitional spawning.

First Successful spawning of cobia in RASvas achieved at Mandapam orf"20
September 2013. The RAS facility inaugurated byDRivector General, ICAR during May
2013 was effectively utilized for the maintenandecobia brooders. In this system, the
brooders could be conditioned and maintained idtime@ondition. One female and two
male brooders were kept in the system. The ovaveieassessed by cannulation biopsies
based on which, the brooders were induced with HT&e total number of eggs spawned
was 2.40 million and the fertilization percentagasw86.1. The temperature range was
27.5 — 29°C. The hatching started by late evening08 September 2013 and completed
by early morning of 2 September 2013. A total of 1.80 million larvaedmat out with a



hatching percentage of 86.7%. The larvae were stbckt different densities in the

larviculture tanks.

Volitional spawning of cobia in RAS —The same brooders of cobia were
maintained in healthy condition in the RAS by maining optimal water quality
parameters. The first volitional spawning in the RWas recorded on ?30ctober 2013.
The total number of eggs spawned was 1.3 milliahtae fertilization percentage was 0.27
and total number of fertilized eggs was 3,600. &ithe spawning happened unexpectedly,
arrangements for facilitating maximum fertilizatioste could not be made in the system
which might be the reason for the low fertilizatiate. The temperature maintained was
30.5°C, pH 8.2, DO 4.98 ml/litre and salinity at 3@t. The fertilized eggs were collected
and stocked in the incubation tank for hatching.

The first successful off-season spawning of cobiarough thermal regulation has
been achieved in the RAS on"®December 2013. Breeding experiment was conducted in
the RAS through thermal regulation by installingnium water heaters. During this season
the temperature in source seawater was 25.1 t6Q@&0d it was raised in the RAS to 29.7
to 30.3 °C, by titanium heaters. The cobia broodeese healthy and broodstock
development was continued in the RAS by regulating temperature. Intra-ovarian
cannulation biopsy revealed the maturation of ev#he altered temperature. The female
cobia was weighing 9.29 kg and males were 9.89 kfj0&4 kg. Successful hormonal
induction with hCG was carried out on"™38ovember 2013 and spawning was achieved on
2" December 2013. The fertilized eggs were colleated stocked in the incubation tanks
for hatching. It is felt that the present succasa major breakthrough which can pave way

for the successful spawning and seed producti@olof all through the year.

Captive Breeding and Spawnin

Catching of)brooders f‘rom sea cage Cannulation ofubié at sea 6age for gonadal biopsy
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Cobia spawners

Fertilized ggo cobia cIIeted from spawning &k

Embryonic development in Cobia Embryonic developmenin Pompano
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Larviculture and fingerling production

The fertilization rate was determined by countihg floating as well as sunken
eggs using sampling techniques. The fertilized e@ygotes) were transferred from
spawning tanks to the hatching tanks. The developshetages were observed and studied
periodically for ascertaining the embryonic devehgmt. Various experiments were
conducted to ascertain the optimum temperaturddtching and it has been found that a
temperature range of 29°C to 30.5°C is ideal. Adehing would take place within 18 to
22 hours of fertilization. The newly hatched larveere transferred to larviculture tanks for
further rearing. The stocking density was standadlias five larvae per liter for better
survival during the larviculture period. The pradsxcwere developed and standardized for
larviculture by appropriate management of live feedsuitable quantities and also taking

into consideration the nutritional requirementshef larvae.

The mouth opening was observed on third day pashh@ph) and was measuring
around 200 p in size. The larvae were stocked ifP ks of 5 ton capacity for
larviculture. The intensive larviculture tanks werevided with green water at a density of
about 1x10 cells per ml and rotifers enriched with DHA SEL&parkle at a density of 8
to 10 nos. per ml from 3 to 9 dph. The criticalggtdor the larvae was 5 to 7 dph when they
entirely resorted to exogenous feeding from yolk feeding. From 9 to 21 dph, the larvae
were fed four times daily with enrichedrtemia nauplii by maintaining a nauplii
concentration of 3-5 nos. per ml. During this pdrico-feeding with rotifers was also
continued due to the presence of different sizegsof larvae.

Larviculture and High density mass scale Live feedulture

sLEaD & uifear funrius imTs0

AHLT THSAATAT H=T
MARINE HATCHERY COMPLEX

The Marine Hatchery Complex
developed at Mandapam

Fin fish hatchery at Mandapam
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Green water addition to larviculture
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Enriched Artemia nauplii for larviculture
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Cobia larva (3 DPH)
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Pompano larva (5 DPH)

A simple skimming device employed in the
larviculture tank Larval inert feed
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Extensive larviculture facility Pompano larviculture in progress

Fingerlings of cobia (35 DPH)

Fingerlings of cobia (40 DPH)

Juveniles of Cobia (45 DPH) Juveniles of Pompano (45 DPH)
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(45 DPH)

Measurement of Pompano from grow-odts cage
(4 months old)

Pompano seed releasing into hapa by the team

Pompano seed distribution leader at Andhra Pradesh

Green water was also maintained in appropriateitiesisn the larval tanks. From
7 and 12 dph onwards, the larvae of cobia and poojpeespectively, were fed with
Artemianauplii. The larvae were weaned to larval inegds from 18 dph onwards. From
25 dph, grading of larvae was started. The shoeters fed exclusively with the artificial
feed of the size 500-800 p and 800-1200 p. OnpBO tthree size groups of juveniles were
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noted in cobia with mean sizes of 10 cm (10%), 6 (@%%) and 4 cm (65%). The
juveniles measuring 10 cm length were ready foclstg in nursery tanks or ponds. In

pompano, size variation is minimal and hence, grgdi not mandatory.

The period of larviculture was 30 to 35 DPH depagdon the growth of larvae.
Then, the nursery rearing was carried out up t@ao560 DPH. At this stage they can be
called as fingerlings/seed ready for stocking igesaor ponds. Several batches of seeds
were produced for farming by aqua farmers. Theipacand transportation protocols for
cobia and pompano for long distance transport wekeloped and seeds were distributed

to aqua farmers in majority of maritime Statesrafia.

Larviculture experiments revealed that maintainiag larval density of 5
numbers/litre and live feed (rotifer) at a densty35- 40 numbers/ml up to 18 days post
hatch (dph), early grading starting from 10 dph ardg and continuing on a daily basis
yielded better survival for cobia. Maximum survivate obtained was 8.4%. A few tanks
with better light intensity and extended duratidrhmher temperature yielded up to 10%
survival in cobia. Larviculture experiments on siiypompano revealed that a larval density
of 10 numbers/litre and live feed (rotifer) at ansligy of 35- 40 numbers/ml yielded better

survival in pompano larviculture. Maximum survivate obtained was 31 per cent.

Farming/ Culturing

The seed transported from the hatchery were foslimatized to the local water
conditions of the ponds or sea cages. Then theg steicked in ponds or sea cages after
ensuring their successful adaptability to the l@ralironment. Cage farming of cobia was
experimented for the first time in India at MandapRegional Centre of CMFRI from the
hatchery produced fingerlings. The fingerlings wettecked in grow-out cages after
nursery rearing. The fish were fed with trash fghlibitum twice a day initially and later
once a day. The grow-out fishes of cobia coulehesn average weight of 2 to 3 kg in 6
months and 4 to 8 kg in one year of culture peribde results show that cobia is a

lucrative species for sea cage farming in India.

Pond farming of pompano was experimented for th& fime India at Andhra

Pradesh from the hatchery produced fingerlings. g2oma fingerlings were transported to
16



low saline ponds at Anthervedi, East Godavari mistrAndhra Pradesh to conduct
demonstration of farming in earthen ponds. Afteopar acclimatization to the local
environment, the fingerlings were released intodsofor grow-out culture. They were fed
with floating pellet feed formulated specially blyet Mandapam Centre of CMFRI and
manufactured by a private feed mill operator in lradPradesh. The feeding, farm and
health management procedures were also developgdstandardized according to the
availability of resources in the farming area. THoenmon diseases of cobia and pompano
recorded were Vibriosis and Gill parasitism, respety. They were addressed with

suitable preventive and control measures to haveessful farming.

Grow-out Farming/ Culture
- —— !

tybin

Sea cages with securi

Cobia sampling in demonstration Cobia fingerlings in demonstration
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value fishes
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Feedingt sea cages with low

Participatory demonstration of cobia farming
in Tamil Nadu

Cobia grow-out sampling
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Participatory farming of pompano in Tamil Nadu

Participatory farming of cobia in Tam

il Nadu
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Pompano nursery in Kerala Pompano nursery at Andhra Pradesh

o"

Pompano nursery at Andhra Pradesh Pompano seed relse at Andhra Pradesh
&

\

Pompano nursery and grow-out in Andhra
Pradesh

Pompano harvest function at Andhra Pradesh Harvested Pompano from pond culture

20



Harvest of pompano in a participatory
demonstration farm in Andhra Pradesh

Pond cultured pompano from Andhra Pradesh

Pond harvested Pmpano ready for marketing Cage haested pompan in Tamil Nadu

Transfer of Technology

CMFRI has developed the technology for breedingdg®oduction and farming in
cages and ponds for selected marine fin fishesdet itihe need of fisher-folk for carrying
out small scale mariculture. This is a better aliéz livelihood option to sustain the marine

capture fisheries. Initially on farm trials wereread out for both cobia and pompano in

21



cages and ponds. Based on the trials, it was cdedlthat the cobia was more successful
in sea cages and the pompano was successful irs potidlow saline waters although both

the species can be reared in either conditions.

The information about the technology has spreadifterent parts of the country.
The awareness about the technology was createdgathenaqua farmers/entrepreneurs
and the officials of Central and State Governmdmbugh mass media (TV, videos,
magazines, Journals, news stories, newspaperndéttetc), group contacts (meetings,
lectures, demonstrations, workshop, seminar amairigs) and individual contacts (farmer
to farmer approach). Several hands-on training narmgies were also conducted on
hatchery and farming techniques (Annexure 5) ireotd develop technical man power

and to disseminate the technology.

The field demonstrations conducted at differentgdaof the maritime States have
aroused interest amidst the aqua farmers/entreym&neFurther, the participatory
demonstrations conducted at different locationshwatjua farmers created confidence
among the farmers on the performance of the teolgyol Farmers’ feedback and
perception about the technology were also colleeatad evaluated. Field day and harvest
programmes were organized periodically to projéet technology among the group of

interested aqua farmers/entrepreneurs.

“Seeing is believing”, by seeing the performammfecobia and pompano farming,
the attitude has completely changed and many aseveaturing into cobia and pompano
farming in different coastal states of our coun&ypresent the awareness and knowledge
about the farming of cobia and pompano is very higénce, the demand for cobia and
pompano seeds is very high from the maritime Statéke country. In order to meet the
demand of seeds, participatory demonstrations efhéitchery technology are also being
initiated at Tuticorin in Tamil Nadu, Bhimavaranmgl&ol and Visakhapattinam in Andhra

Pradesh and Karwar in Karnataka.
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Experiments on Technology Demonstration of farmingf cobia and silver pompano

(i)

(ii)

(iii)

Sea cage farming demonstration of cobia through pécipatory mode with
Cobia Aquaculture Fishermen Welfare Society, Ramésvaram, Tamil Nadu

Nine sea cages made up of Gl pipes were fabridatede private fishermen society,
the Cobia Aquaculture Fishermen Welfare Society iasthlled in Gulf of Mannar
with the technical guidance from CMFRI. The cireutages of 6 m diameter and 3 m
depth were fabricated and installed. About 6008. b cobia fingerlings of 12 cm
length and an average weight of 20 grams were stbckhe fishes were fead
libitum twice daily with low value fish. The water tempen® in the cage sites are
being recorded at regular intervals. The cost gesafeed and labour are fully borne
by the society. The hatchery produced seeds ammhitad inputs were provided by
the institute.

Demonstration of cage farming of cobia through paticipatory mode with M/s.
Vitality Aquaculture Pvt. Ltd., Thoothukudi, Tamil Nadu

A total of four numbers of sea cages made up opipés were fabricated by the
private entrepreneur and installed in Gulf of Manwah the technical guidance from
CMFRI. The circular cages of 6 m diameter and 3 eptld were fabricated and
installed. About 2000 nos. of cobia fingerlings I cm length and an average
weight of 20 grams were stocked. The fishes wedeattlibitumonce in a day with
low value fish. The water temperature in the cdtgs @re being recorded at regular
intervals. The cost of cages, feed and labourwahg borne by the entrepreneur. The

hatchery produced seeds and technical inputs wekeded by the institute.

Demonstration of cobia farming in sea cages througparticipatory mode with a

fishermen group of the adjoining village (Maraikayapatinam) of CMFRI

Two numbers of sea cages made up of Gl pipes Vedmecated by the private
entrepreneur and installed in Gulf of Mannar witte ttechnical guidance from
CMFRI. The circular cages of 6 m diameter and 3 eptld were fabricated and

installed. About 400 nos. of cobia fingerlingsl&f cm length and an average weight
23



(iv)

v)

of 25 grams and 2000 nos. of cobia fingerlingslt@fcm length with an average
weight of 18 grams were stocked. The fishes wedeattlibitumonce in a day with

low value fish. The water temperature, salinity goidl in the cage sites are being
recorded at regular intervals. The cost of cages] ind labour are fully borne by the
fishermen themselves. The hatchery produced seetieahnical inputs are provided

by the institute.

Demonstration of pond farming of silver pompano though participatory mode

with private entrepreneurs in Chidambaram, Tamil Nadu

About 1000 nos. of pompano fingerlings of 6.5 cmglla and an average weight of
8.7 g were stocked in a one acre pond. The groWwgompano in six months culture
period was observed to be an average length of @d.%nd a weight of 135.0 g.
Another batch of about 1400 nos. of pompano fimggsl of 5.0 cm length and an
average weight of 7.2 g were stocked. The growtghoofipano in three months period

of culture was observed to be an average lengtd @& cm and a weight of 50.3 g.

Demonstration of silver pompano farming at Pedda Keamavaripalem,
Nagayalanka , Krishna District, Andhra Pradesh

About 3,500 nos. of pompano fingerlings of 6.5 @ngth and an average weight of
8.7 g were stocked in a one acre pond. In the gameéLitopenaeus vannameeeds
were stocked to study the co existence of silvengmno andL. vannamei The
growth of pompano in eight months culture periocswéserved to be an average
length of 21.8 cm and a weight of 150.0 g. Thisvsggowth was due to zero salinity
prevailed for a period of 3 months in the water reeuand pond. Whereas
L. vannamereached an average size of 120 grams and weredtadv Another batch
of about 3,500 nos. of pompano fingerlings of 5Mlength and an average weight of
7.2g were stocked in the HDPE cages by the farm#ra Krishna river.
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Transfer of Technology

Initial happa rearing of pompano fingerlings Pond farming of pompano at Pedda
Kammavaripalem, A.P.

Feeding zones created for dispensing the ~ Cage farming of pompano in Nagayalanka,

—

) ) Sampling of pompano in the pond located at

Pedda Kammavaripalem, A.P. Krishna District, Andhra Pradesh

HarvestedL. vannameifrom the pompano

Co - culture of pompano andL. vannamei
pond
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Pompano farming demonstration at
Elanthirimedu Village, South Pichavaram,
Chidambaram, Tamil Nadu

Sampling of pompano in cultured at South
Pichavaram, Chidambaram, Tamil Nadu

Disease Management Studieas a part of innovations in cage farming revedted the
dinoflagellate Amyloodinium ocellatums one of the most important pathogenic ecto-
parasite affecting the cultured marine and braclsker fish, causindamyloodiniosis A
total of thirty silver pompandlrachinotus blochiwith an average length and weight of 20
cm and 900 g respectively, were maintained for #stmck development and breeding
purpose at Mandapam Regional centre of CMFRI. 8algdall the animals showed
difficulties in breathing, loss of appetite, rubdiits body on the sides of the tank/ objects
in the tank and also an erratic swimming behaviod &nally caused acute mortality.
Grossly the operculum showed focal area of eros@®il. showed excessive mucus
secretion and pale discolouration. Microscopic exation of the fresh gill filaments
showed the presence of the adult parasite feethgyg £Trophont). Histopathologically, the
gill showed erosion and necrosis of primary anesdary lamellar flament. The causative
organism A ocellatumwas identified based on the clinical signs, grasd microscopic
lesions. Fresh water dip and 5 per cent Povidodendodip treatment was effective to
control the condition in affected fish.

A

» Histoiogical sections showing the
A. ocellatuminfestation in ompano broodstock damege caused to gill lamellae and
gill lamellae presence of trophonts
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Trial on Integrated Multi Trophic Aquaculture (IMTA ) in a participatory mode

One trial on Integrated Multi Trophic AquaculturtMTA) by integrating the seaweed
Kappaphycus alvareziwith cobia is being initiated at Munaikadu (Palkypan a
participatory mode with fishermen group. Three @uae cages of 4.5x4.5 m outer
dimension and 3.5x3.5 m inner dimension were laedabn 3i' March 2014. Hatchery
produced 400 cobia fingerlings (133 nos. in eadetraf average length and weight of
20.3 cm and 49.2 grams respectively were stocketiree cages on®1April 2014. The
stocking density was between 5-6 numbers per aukier. The fishes are being fed with

trash fish twice a day.

Launching of cages near the seaweed farm

F

Dr.G.Gopakumar & scientists handing over cobia seetb

fishermen group at Munaikadu, Tamil Nadu Stocking of Cobia seed inside the cages for IMTA

Table 1: Components of Transfer of Technology - Caa

S.No Details Period Outcome

1 Trial

a. Mandapam, Tamil Nadu 2010 « Farming methods were tested and

b. Karwar, Karnataka 2010  evolved
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Field demonstration
a. Mandapam, Tamil Nadu
b. Karwar, Karnataka

c. Veraval, Gujarat

2011
2011
2011-12

» Technology was demonstrated
and validated.

» Farmers feedback and perception
about the technology was
collected and evaluated

3 Participatory demonstration
a. Mandapam, Tamil Nadu 2012 « Successful harvest was
b. Marakayarpattinam, Tamil Nadu 2012 cgnducted.
* Field day and Harvest
c. M/s Vitality Aquaculture, Tuticorin 2012 programme was organized
» Created confidence amidst of
aqua farmers
4 Adoption of the technology
a. Marakayarpattinam, Tamil Nadu 2013 « Continuous adoption is in
b. M/s Vitality Aquaculture, Tuticorin 2013 progress
c. Cobia Aquaculture Association, 2013
Rameswaram, Tamil Nadu
d. Thondi, Tamil Nadu 2013
e. Olaikuda, Tamil Nadu 2013
f. Nagayalanka, Andhra Pradesh 2013
Table 2: Components of Transfer of Technology - Popano
S.No Details Period Outcome
1 Trial
a. Mandapam, Tamil Nadu 2011 - Farming methods were tested and
b. Karwar, Karnataka 2011 evolved
2 Field demonstration
a. Mandapam, Tamil Nadu 2011 + Technology was demonstrated
b. Karwar, Karnataka 2011 and validated. _
* Farmers feedback and perception
c. Antervedi, Andhra Pradesh 2011-12  about the technology was
d. Akiveedu, Andhra Pradesh 2011-12 collected and evaluated
e. Kochi, Kerala 2011-12
f. Narakal, Kerala 2012
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Participatory demonstration
a. Tuticorin, Tamil Nadu 2012 « Successful harvest was

b. Vedalai, Tamil Nadu 2012  ¢onducted.
* Field day and Harvest

c. Nagayalanka, Andhra Pradesh 2012 programme was organized

» Created confidence amidst of
aqua farmers
Adoption of the technology

a. Marakayarpattinam, Tamil Nadu 2013 « Continuous adoption is in

b. M/s Vitality Aquaculture, 2013 progress
Tuticorin
c. Olaikuda, Tamil Nadu 2013
d. Thondi, Tamil Nadu 2013
e. Dilsumaru, Andhra Pradesh 2013
f. Thurpputhadu, Andhra Pradesh 2013
g. Perupalam, Andhra Pradesh 2013
h. Bhimavaram, Andhra Pradesh 2013
I. Pedapattinam, Andhra Pradesh 2013
j. Karwar, Karnataka 2013
k. Navsari, Gujarat 2013

Transfer of Technology — Field and Participatory Denonstrations

Seed transpdrftior?fo? field demonstration at ~ Seed transportation to South Pichavaram, Tamil
Nadu

Antervedi, Andhra Pradesh

The participatory demonstration hatchery at A view of the participatory hatchery at at
Konapa Peta, Andhra Pradesh Konapa Peta, Andhra Pradesh
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The team leader distributing the Pompano seed
to a farmer at Vedhalai for participatory
demonstration

Dr. M.V. Gupta distributiong the seed to a
farmer from Tuticorin

A Press Meet by Dr. S. Ayyappan, Dr. B.
Meenakumari and Dr. Madan Mohan on the
prosects of Cobla and_’Pompano farmlng

The Press Meet on the prospects of Pompano
farming in India
. GTWR

i, WHCO:MI T0 *
COB'A SEEDSTOCKIHG PRO’"m S

The team leader along with members
distributing the Cobia seed to farmer in
Rajulalanka, A.P.

The team leader at a function on popularising the
Cobia farming at Rajulalanka, A.P.

The harvest function of pond-farmed Pompano  The harvest function of pond-farmed Pompano
at Antervedi, Andhra Pradesh at Antervedi, Andhra Pradesh

30



KFDC fish marketing outlet at Bangalu‘ru, Distribution of pompano seed to a farmer from
Karnataka displaying the Pompano fishes Nagaylanka, A.P. by the Director General

~ = AV 9
s i N 3
The release of of CD on “Pompano Farming” by  Felicitation of a successful fish farmer by the
the Director General and other officials Director General

%
Felicitation of the team leader Dr. G.
Gopakumar for the success in cobia and
pompano seed production technology by the

Director General, ICAR

The release of a book “Handbook on Cobia and
Pompano Seed Production Technology” by the
Hon’ble Minister Mr. Harish Rawat, MoA.

Training of scientist from fisheries intitutes on ~ Training on Pompano seed production to private
finfish seed production technology hatchery technicians
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Hands-on training on live feed culture to
hatchery technicians

Hands-on training on hatchery technology of
pompano seed production to hatchery
technicians

Hands-on training on hatchery technology of
pompano seed production to govt. officials

Hands-on training on cage farming of pompano Hands-on training on cannulation of cobia to
to govt. officials govt. officials
| ‘

2P

P AT
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Inauguration of a training programme by the CIFE sholars for training on marine fin fish seed
ADG Dr. Madan Mohan production with the team of scientists

32



Release of training manual on Seed production
technology by the District Collector,
R nathapuram, Tamll Nadu

S————

Trainees of cobia seed production with the team
of scientists

Trainees of cobia seed production course with the  Trainees of marine fin fish seed production
team of scientists course with the team
-

Trainees of pompano seed production with the Evaluation of the training programme in
team progress

Training for hatchery technicians and govt. Trainees of pompano seed production with the
officials on cobia seed production team
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Training of Sidhi tribes from Gujarat on cage Inauguration of a training programme on
farming of cobia marine fin fish seed production technology

Inauguration of national workshop on cobia seed National workshop on marine fin fish seed
prouction technology production technology

National Agricultural Innovation Project (Component-2)

Brief description about the innovations/technologis developed under the project
Export Oriented Marine Value Chain for Farmed-Seafad Production using Cobia
(Rachycentron canadumthrough Rural Entrepreneurship

* Development of broodstock of cobia (wild-collecteds done in sea cages with
special broodstock feed supplemented with vitammisieral mixture, cod liver oil,
krill oil, etc.

» Tagging of individual brooders was carried out witassive Integrated Transponder
(PIT) tags, a kind of electronic tag with radioegfuency identification.

* The reproductive history was maintained and moedoregularly for induction of
spawning

* Gonadal biopsies were performed at periodic intervar assessing the sexual
maturity of the brood fishes

» For the first time in India, the induced breedirfgcobia was achieved in Mandapam
Regional Centre of CMFRI
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The techniques of larviculture, nursery rearing gnow-out culture of cobia were
developed

Standardization of the techniques of induced spagynlarviculture, nursery and
grow-out culture of cobia were done.

Successfully bred cobia in the Recirculation Agutaca System (RAS) for the first
time in the country

Successful volitional spawning of cobia in the Radation Aquaculture System and
also broodstock holding cement tanks for the firse in the country

Successful off seasonal spawning of cobia achi¢wexligh thermal regulation in the
RAS for the first time in the country.

The seed of cobia was supplied to Karwar Centr€MFRI and private fish farmers
in Andhra Pradesh for field trials

The R generation cobia was developed into broodstodkaatdapam Regional Centre
of CMFRI and are being successfully used for bregdind seed production

The demonstration of cobia grow-out culture wasiedrout in sea cages as well as in
ponds

Motivated fishermen self help groups to start ssgedarming of cobia in Tamil Nadu

Process/ Product/Technology developed

Adoption/ Validation/

S-No Technology Developed Commercialization, etc.

1. Methodology of broodstock development under Adoption and validation
captivity in open sea floating cages completed

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

3. Methodology of larviculture and seed production Adoption and validation
completed

4.  Methodology of nursery rearing Adoption and dation

completed

5.  Methodology of open sea cage grow-out farming optbn and validation
completed
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National Initiative on Climate Resilient Agricultur e (NICRA) Project

Results from the mariculture component of NICRA

A) Experimental studies on the impact of temperatue on the embryonic development

and larval growth of cobia and silver pompano

Cobia (Rachycentron canadum

Effect of temperature on incubation, hatching, ddapment and growth of larvae

The minimum incubation period (18:04+0:12 h) wa84tC and the same increased as the
temperature decreased (Table 1). The hatchingwasesignificantly reduced (P<0.01) at
33 and 34°C. The highest hatching rate (89.06t%48vas at 31°C. The time taken for
the opening of mouth and complete formation of atitary tract was significantly reduced
(P<0.01) with increase in temperature. The minintinme taken for formation of mouth
opening (36:53+1:39 h) and for complete developnoéralimentary canal (43:06+0:01 h)
was at 34°C. The metamorphosis period signifigargtiuced (P<0.01) with increase in
temperature. The minimum duration was 17.84+0.0/ & 34°C. The maximum length of
larvae on D28PH (53.41+1.54 mm) was at 33°C (FijgA% the temperature increased the
survival rate reduced. The maximum survival rates whambient temperature (8.65+0.82
%) and the minimum at 34°C. The overall specifiovgh rate (SGR) calculated for the
entire period of the experiment was not signifibadifferent between the temperatures.
Table 1: Influence of temperature on the embryamd larval parameters of R. canadum.

Means in the same row followed by the same supptslatter are not significantly
different (Duncan’s, P-value)

Parameters Control 31°C 32°C 33°C 34°C
(27.5-29.5)

Incubation period (h) 21:39+0:36 20:22+0:16 19:32+0:07 18:38+0:07 18:04+0:13
Hatching rate (%)  88.31+1.60 89.06+1.48 84.67+1.82 62.96+1.33 16.50+1.50

Time taken for 53:58+0:47 49:49+1:08 43:29+1:07 38:56+0:34 36:53+1:39
mouth opening (h)

Time taken for 60:29+2:42 54:56+1:28 52:04+1:20 44:12+1:25 43:06+0:0%
complete

development of

alimentary tract (h)

Metamorphosis 23.28+0.28 22.58+0.58 20.65+0.58 19.11+0.27 17.84+1.0%
period (days)
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It was noted that many of the advantageous resultise hatchery were at a temperature
range of 27.5 to 32°C and hence the same is recadedefor better production of cobia
seed. It is felt that the range of preferred tempee of eggs and larvae of cobia is
comparatively high and hence can contribute subathn to production through

aquaculture in future years, even when the antiethbaise in sea water temperature is

becoming a reality due to climate change.

Fig 1. Growth in terms of total length of R. canaddarvae from 1 to 28 dph at different
temperatures
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Table 2: Survival and growth rates of cobia larviaem day 1 to day 28 post hatch at
different temperatures. Means in the same row \iahb by the same superscript letter are
not significantly different (Duncan’s, P-value)

Parameters Control 31°C 32°C 33°C 34°C
(27.5-29.5)

Survival rate as on 8.65+0.82 7.75+0.98 7.91+0.79 4.55+0.48 2.12+0.3%

D28PH (%)
SGR (overall) (% d)  9.89+0.53 10.35+0.68 9.23+1.06 10.24+1.56 9.70+0.54

SGR1 (% d) 13.24+0.31 15.58+0.54° 14.40+0.68° 19.34+0.26 17.04+0.78
SGR2 (% d) 10.44+0.32 9.76+1.78 11.79+0.70 9.95+1.18 5.59+0.77
SGR3 (% d) 9.57+1.06™ 10.81+0.88° 12.29+0.64 7.48+0.57 9.24+1.26"
SGR4 (% d) 7.95+0.74 7.25+0.48° 4.50+0.44 5.93+0.48° 1.89+0.61
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Effect of temperature on yolk-sac larvae in termsywlk utilization and growth

A clear cut trend of increase in larval length withrease in temperature was noted (Fig.2).
The maximum length recorded was 4.41 + 0.11 at 38°e end of the experiment. The

yolk-sac volume decreased proportionate to theimisemperature. At the end of 52 hours,

the lowest yolk-sac volume was recorded at a teatpesx range of 31 to 33°C (Fig. 3 and

Fig. 4). The results of the present study sugdest temperature plays a vital role in the

yolk-sac utilization as well as growth in lengthtbé larvae oR. canadum

Fig 2: Larval length (mm) of cobia, Rachycentromadum at different temperatures
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Fig 3: Yolk-sac volume (ninof cobia, Rachycentron canadum at different tewtpees
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Fig 4: The size of larval yolk-sac of Rachycentoamadum under ambient temperature
(27.0 to 28.5°C) at different time intervals
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48 hours 52 hours

Silver Pompano {Trachinotus blochi)

Effect of temperature on incubation, hatching, ddepment and growth of larvae

The present study investigated the influence ofew&mperature on the incubation of
eggs, hatching rate, larval survival and growthsibfer pompano,Trachinotus blochii
Four temperature regimegz., 31, 32, 33 and 34°C maintained with submersiplegagum
heaters were tested and the control group was ana@tt at ambient temperature. The
incubation period was minimum (14:03+0:16 hoursB4tC and the same increased as
temperature decreased (Table 2). However, theeaser in temperature reduced the
hatching rate. The time taken for mouth and anpénong, and metamorphosis
significantly reduced (P<0.01) with increase in pemature. The maximum length
recorded (23.48+0.65 mm) was at 34°C (Fig. 5 argl B). However, the maximum
survival rate (33.88+0.63 %) was at ambient tentpeeaand it proportionately declined
with increase in temperature.

Table 2: Influence of temperature on the embryamd larval parameters of T.blochii.
Means in the same row followed by the same supptslatter are not significantly
different (Duncan’s, P-value)

Parameters Control 31°C 32°C 33°C 34°C
(27.5-29.5)

Incubation period (h) 18:58+0:56 17:00+0:3? 15:40+0:2%° 15:03+0:18 14:03+0:16
Hatching rate (%)  73.40+2.32 63.76+1.28 48.98+2.1f 32.56+2.58 27.61+8.67

Time taken for 49:26+1:34 41:45+1:2F 35:00+0:38 32:23:0:34 28:38+0:39
mouth opening (h)

Time taken for

complete 54:24+1:17 48:35+0:47 43:50+1:02 39:56+0:58 36:34+0:44
development of

alimentary tract (h)
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Metamorphosis 24.83+0.3%1 22.83+0.17 22.00+0.06 20.00+0.28 18.83+0.3%
period (days)

Survival rate as on 33 88+0.63 31.99+0.59 28.41+0.6) 25.14+0.8%3 22.15+0.79
D28PH (%)

Even though an optimum temperature for larval readould not be ascertained based on
the study, the results indicate that a temperat@mge of 29-31°C may be advantageous in
the larviculture ofT. blochiifor better survival as well as growth rate.

Fig 5: Mean total length (n=3 replicates) of Tobhii larvae from 1 to 28 dph at different
temperatures
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Fig 6: Weekly specific growth rates (n=3 replicgted T. blochii larvae at different
temperatures
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Impact of high temperature and light intensity ormrgwth and metamorphosis

The average increase of 2°C in water temperatsudtesl in reduced growth of about 10 to
33 per cent from 7 dph to 12 dph. Thereafter,rdtiction percentage was stabilized. A
delay of 3 days was noted in the metamorphosifiénhigh temperature set. The larval
pigmentation became translucent white (8 to 14 dplgwn (15 to 20 dph) and silver (21
dph onwards) in the higher temperature set. Theces growth rate coupled with change
in pigmentation of larvae can be taken as theieesié response of the larvae to combat the
temperature stress.

Fig 7: Total length (mm) of silver pompano larvdet¢ 25 dph) at different temperature
regimes (set 1 & set 2) and the percentage rednafarowth. The straight line is given to
indicate the trend of reduction.
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Fig 8: Variation in pigmentation of silver pompanarvae observed at different
temperature regimes

Set 1(29.0 0.2 °C) Set 2(31.0 £0.2 °C)

Larvae at 8 dph (black) Larvae at 8 dph (translucehwhite)
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Larvae at 15 dph (black)

.

Metamorphosed larvae at 2 dph (iIvery) Metamorphseed larvae at 22 dph (silvery)

Results of significant value from the experimentsnder NICRA project

Many of the advantageous conditions viz., increimsdatching percentage, maximum
larval survival and growth in the hatchery wer@aaémperature range of 27.5 to 32°C and
hence the same is recommended for better produstionbia seed.

Temperature plays a vital role in the yolk-sacizdiion as well as growth of larvae of
Rachycentron canadum

A temperature range of 29-31°C can be advantageotise larviculture ofTrachinotus
blochii for better survival as well as growth rate

At higher temperature and light intensity, reduggdwth, change in pigmentation and
extended metamorphosis period of silver pompan@é&was noted. This can be taken as
the resilience response of the larvae to combaietinperature stress.

The range of preferred temperature of eggs amddaof both cobia and silver pompano
are comparatively high and hence can contributestanbially to production through
aquaculture in future years, even when the antiethbaise in sea water temperature is

becoming a reality due to climate change.
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B) Technology Demonstration component

Sea cage farming demonstration of cobia through peipatory mode with Cobia
Aquaculture Society, Rameshwaram, Tamil Nadu

About 6400 nos. of cobia fingerlings of 12 cm ldnghd an average weight of 20 grams
were stocked. The growth of cobia in four monthluca period was observed to be an
average length of 42.6 cm and a weight of 547Thg.demonstration is in progress.

Demonstration of cage farming of cobia through pasipatory mode with M/s. Vitality
Aquaculture Pvt. Ltd., Thoothukudi, Tamil Nadu

About 2000 nos. of cobia fingerlings of 12 cm ldnghd an average weight of 20 grams
were stocked. The growth of cobia in six monthgurel period was observed to be an
average length of 72.3 cm and a weight of 3.0 kg demonstration is in progress.

Demonstration of cobia farming in sea cages througbarticipatory mode with a
fishermen group of the adjoining village (Marakkaypattinam) of CMFRI

About 400 nos. of cobia fingerlings of 22.0 cm léngnd an average weight of 118 g were
stocked. The growth of cobia in two months cultpegiod was observed to be an average
length of 39.5 cm and a weight of 389.0 g. Anothatch of about 2000 nos. of cobia
fingerlings of 9.7 cm length and an average weafht3.6 were stocked. The growth of
cobia in one month culture period was observedetar average length of 16.1 cm and a
weight of 20.7 g. The demonstration is in progress.

Demonstration of pond farming of silver pompano thugh participatory mode with
private entrepreneurs in Chidambaram, Tamil Nadu

About 1000 nos. of pompano fingerlings of 6.5 cmglla and an average weight of 8.7 g
were stocked. The growth of pompano in six monthrsdpculture period was observed to
be an average length of 20.5 cm and a weight ofdl@5Another batch of about 4000 nos.
of cobia fingerlings of 5.0 cm length and an averageight of 7.2g were stocked. The
growth of pompano in three month pond culture gereas observed to be an average

length of 14.2 cm and a weight of 50.3 g. The destration is in progress.
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Demonstration of pond farming of silver pompano thugh participatory mode with
private entrepreneurs in Andhra Pradesh

They results of pond farming of pompano are preskimt the following table.

SI.LNo Details of the beneficiaries under demonstration othe Mean
technology weight (g)

1.  Mr. Raghu Sekar, Nagayalanka, Andhra Pradesh 4509

2.  Mr. Kevin Saldhana, Perupalam, West Godavariridis : 120.0g
Andhra Pradesh

3. Mr. M.V.S. SubbaRaju, Bhimavaram, Andhra Pradesh 150.0¢g

4. Mr. Appal Raju, Bhimavaram, Andhra Pradesh 16359

5.  Mr. Koteswara Raju, Peddapatnam, Krishna DistAcighra : 60.0 g
Pradesh

Developing integrated district level adaptation anditigation for climate change —
Collection, entry and analysis of data and consttiomn of vulnerability indices in
selected coastal district of Tamil Nadu

The vulnerability index was analysed and it wasnfibthat out of 13 coastal districts in
Tamil Nadu, Ramanathapuram district had the highesinerability followed by
Kanyakumari and Nagapattinam. The vulnerabilityexdvas also calculated for each
coastal village in Ramanathapuram and Nagapattidastrict. The highly vulnerable
villages in Ramanathapuram district were Mandapat5901), Rameswaram
(0.4011),valinokkam (0.2765), Natarajapuram (Dh&odg (0.2699), Pamban (0.2684)
and Nambuthalai (0.2683). The highly vulnerabldagés in Nagapattinam district were
Seruthur (0.3413), Tharangambadi (0.3242), Arkhatixdi (0.3078), Poompuhar (0.2824)
and Nagore Pattinachery (0.2797). The study basefisbers’ perception on different
attributes in the selected fisher households ithallselected villages indicated that climate
change has mostly impacted fishery followed by ecwic and environmental factors in
Ramanathapuram district and environmental and eovandactors in Nagapattinam

district.

45



Fig. 1 Climate parameter assessment for combined six villages
in Ramanathapuram district
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The attributes loss in fishery inventory and agltace followed the species composition
and catch attributes. The analysis on the resiligditator to this attribute indicated that
fish catch has decreased drastically over the yaads effort has increased fairly, the
fishing ground has changed or fishes are not a&dailfom the areas where they were
abundant once, the by-catch and landing of juverhies increased highly over the years.
According to fishers’ coastal fishes have migratedopen sea and there is a shift in
spawning season of major fishes along the coasttadugdimate change. There is also
significant shift in fishing season. Due to extremeather events there is considerable
damage to craft and gear in recent years. In Ratmamaram district, seaweed farming is
adopted by more than 1000 fishermen families. &t tan years, occasionally in some
season the entire crop was destroyed due to higpeeature and cyclone. Hence, some
fishers’ perceived that climate change may sigaiftty affect the aquaculture.

Fig. 2 Climate parameter assessment for combined five villages
in Nagapattinam district
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The process of fisheries and their associated caonti@sl adapting to climate change is
facilitated and constrained by various social fexend involves value-based decisions and
trade-offs. Now there is also a need for adaptigeeghance as well as integration of
fisheries with available alternate avocations. &lternative avocations available across the
different fishing villages need to be strengthemedrder to negate the different risks and
uncertainties of climate change and in ensuringiraate change informed fishers in the
future. Thus a bottom up approach involving thamary stakeholders along with the
community will adequately position them to climafeange adaptation and mitigation by

augmenting their traditional knowledge.

Fig. 3 Attribute analysis of climate change impacts on fishery in
Ramanathapuram district
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First harvest of cobia under technology demonstratin component of NICRA was
flagged off by Hon’ble DG, ICAR at Mandapam RegionaCentre of CMFRI

A participatory technology demonstration of cageriag of cobia under NICRA
by two SHGs with Mandapam Regional Centre of CMRRIs initiated during 79
September 2012 at Mandapam Sea. About 1,800 camdsswhich were hatchery
produced at Mandapam Regional Centre were stockémlir circular Gl metal cages of 7
m dia and 3.5 mts depth. The initial length andghebf fingerlings ranged from 10 to 15
cm and 20 to 30 grams respectively. The stockimgitiewas 4.1 /rh They were fed with
trash fishad libitumtwice a day. During the farming period of 7 montesy reached a size

range of 2.0 to 3.5 kg weight, with an average eiZ2.5 kg. The FCR was 5.9.
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The harvest of cobia farmed by self help groups flegged off by the Hon'ble
Director General on 12May 2013. A total of 4 tonnes of cobia was prodliaed a farm
gate price of Rs. 250/kg was realized. The pecdsg of production was Rs. 134/-, with
the net income of Rs. 4, 65,976/-

SHG members and scientists with harvested
fishes
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Results from biodiversity, biotechnology, captureitheries and social sciences studies

» Semperella megaloxeap.nov. (Family:Pheronematidae): A Hexactinellidoge
species collected from the eastern side of Nortlalyman waters off Diglipur has been
found to be a species new to science.

« Studies on the sponge diversity along the south-easst of India is very less and the
information available is fragmentary. A total of 8decies of sponges were identified
during the underwater studies conducted in thetabasters extending from Enayam
to Kollam, which belonged to 20 genera, 13 famiées 6 orders.

* Surveys conducted on the crab diversity in Mandapaters revealed a total of 57
species belonging to 29 families from the coralf,res®a grass and mangrove
ecosystems.

* A detailed study aimed at identifying the changesibdiversity, live coral cover as
well as health status of the Palk Bay reef coralealed a substantial decrease in live
coral cover in Velapertumuni and Kathuvallimunifsediseases such as brown band
disease, Porites ulcerative white spot syndrome piné line syndrome/Porites
pinking were recorded in the corals of Palk Bay.

* Month-wise analysis of economics of marine fishmgthods in Ramanathapuram
district for the year 2013 revealed that the cgtaductivity of mechanized single
day trawling for shrimp resources varied from 0.5® 0.86. The economic
performance was better during the month of Janueétty the operating ratio of 0.59.
The capital productivity of mechanized single deswing for fish resources varied
from 0.45 to 0.78. The economic performance wasebealuring the month of
February, April, November and December with therajieg ratio of 0.45, 0.48, 0.49
and 0.48 respectively.

« The landing centre, wholesale and retail price &out 75 fish species in
Ramanathapuram district of Tamil Nadu is being rt@ared from November 2012 to
till date. The analysis of price for the year 2@h®wed that the average landing centre
price per kg ranged from ~ 800 for silver pomfre®@@ grams size) to Rs. 12 for oil
sardine (20-25 nos per kg). The average retaieppoer kg ranged from Rs. 945 for
silver pomfret (500 grams size) to Rs. 23 for afldine (20-25 nos per kg).The highest
price spread was for silver pomfret(500 grams sieRs. 145 per kg and the lowest
were for oil sardine (20-25 nos per kg) at Rs. éd ky.

« Based on the Patnaik and Narayan model coastaictlisulnerability index was
derived for different coastal districts of Tamil dda The vulnerability index was
analysed and it was found that out of 13 coastaitridis in Tamil Nadu,
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Ramanathapuram district had the highest vulnetglidilowed by Kanyakumari and
Nagapattinam.

Farming of seaweel{appaphycus alvarezis expanding fast as one of the alternate
livelihood options at Ramanathapuram coast of Tahddu. Heavy loss of
Kappaphycus alvareziwas reported during the month of August and Sepé&m
2013.More than 10,000 rafts which were ready to harveste completely decayed
due to high temperature and the economic loss wastaRs. 37.5 lakhs. Maximum
loss was reported at Sambai and Mangadu villaggamanthapuram district of Tamil
Nadu. An experiment was conducted in an environalecttamber for testing the
temperature effects odappaphycusat Mandapam Regional of CMFRI during the
month of October, 2018round 200 gms oKappaphycusvas placed in each of the
five 250 litre glass tanks at temperature 31°, 33°, 34° and 35°C respectively and
the control experiment was maintained at ambiempegature (28 -30°C). The water
temperature was maintained with the thermostatak found from the study that the
Kappaphycusvhich was placed in the tanks having water tempeee23°C and above
started to lose pigments within 48 hours and teduin paling and eventually
whitening. TheKappaphycusvhich was placed in the tanks having water tentpeza
31°C and 32°C started to lose pigments on fourty alad resulted in paling and
eventually whitening on fifth day. Based on thedstit was recommended that the
seaweed farmers should periodically measure thewséace temperature with the help
of thermometer. If they observe the temperatureC38id above for two continuous
days combined with less water current, they cafogonmediate harvest.

For preparation and characterization of marine lalgkgosaccharides having
medicinal and aquaculture values, the starting ybds algin which was obtained
from brown seaweed. The degradation of this algas Wone with oxalic acid to get
two fractions of oligomers. Standardization of thethod and quantification of the
products are in progress.

As a first step for development and evaluation wictional feed additivesacidic
agueous soluble portion of brown seaweed was reed\feom alcohol fractionation to
the tune of 1.8% vyield followed by the method dfialextraction from brown seaweed
by alcohol fractionation was standardized. It waantconverted into cream coloured
calcium salt with bleaching in a single step prgces

The phenomenal landing of the diel migrating swimgni crab Charybdis

(Goniohellenusymithii Mackleay 1838, from Gulf of Mannar, in trawls ogted at a
depth of 150 metres was fully dominated by malectvh indicated the sexual
segregation of this species in pelagic and bemtioide of life.

It has been observed that the gill netandu valai& singhi vala) cause destruction to
many non-target groups like the sponges and othvertebrates like starfishes in the
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Gulf of Mannar. Also, operation of mini trawlghéllu vala) in sea grass beds cause
destruction to many invertebrates like spongesysaans, star fish and gastropods.

The technique for propagation of soft cotdhdiella sp. has been standardized. New
colonies were successfully established on cordilash tiles and concrete blocks. The
newly established colonies were also suspenddtkisda for monitoring their growth
performance and a higher increment in basal cirewenice (80 to 135mm) was
observed in the suspended colonies when compargbetaolonies maintained in
laboratory (10 to 65 mm) in 75 days culture period.

Studies have revealed that seaweeds are an excatherce for fixing high levels of
carbon-di-oxide. Among the two seaweeds studiadiinagymnosporavas found to
fix higher levels of CQ(2 to 5 mg/l) when compared kappaphycus alvarez(il to 2
mg/l). Gross and Net Primary Productivity was aiégher inP. gymnosporavhen
compared toK. alvarezii Seaweed farming in large areas of coastal watexdd
therefore help to fix Coto a great extend.

The investigations conducted under the Nationafiative for Climate Resilient
Agriculture (NICRA)' revealed that temperature iBet major factor which is
influencing the spawning, larval survival, growthdametamorphosis of the marine
fishes investigatedsiz., cobia and pompano. In addition, it was also dotieat
temperature has a critical role in the primary sadondary productivity.

In Ramanathapuram district, primary data were ctdié from 30 families each in the
village Victoria Nagar, Susaiyaparpattinam and Olaikudeespectively and
Multidimensional Poverty Index (MPI) was estimatédvas found that 31.1 per cent
of marine fisher folk in Ramanathapuram district ©&mil Nadu were multi
dimensionally poor. Indicator-wise analysis revdallat majority were deprived of
drinking water and sanitation facilities

Publications

The number of publications (year-wise) has beenrgin the following Table.

Type of Publication 2009-10 2010-11| 2011-12| 2012-13| 2013-14| Total
Research Papers 03 04 11 05 03 26
Technical/ Popular Articles 10 07 26 14 08| 65
Teaching Resource 01 -- -- 01 12| 14
Brochures -- -- -- -- 04 04
Books/Manuals -- 01 01 -- -- 02

Total 14 12 38 20 27 111
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Patents developed/ applied

A patent application has been filed for “GROWOUT LRET FEED FOR SILVER
POMPANO, Trachinotus Blochi{fLACEPEDE) AND A PROCESS THEREFORE TO
INCORPORATE FATTY ACIDS” under application no.296€3E/2013 dated 03/07/2013
in the name of Indian Council of Agricultural Resgmand submitted to the Intellectual
Property Rights (IPR) office, Chennai.

Major Infrastructure developed /renovated during the period

The following are the infrastructure facilities eéesped during the period and a detailed
report follows.

* Research and Administrative Block

* International Trainee's Hostel

* Wet and Dry Laboratories

» Hatcheries for finfish and shellfishes

» Recirculation Aquaculture System

* National Marine Finfish Brood bank

» Centralized Instrumentation Facility

* Sea Cage farm

* Mariculture Complex

e Library

* Marine Reef Aquarium

* Marine Museum

» Conference hall

* Guest house

* R.Oplant

* Residential quarters

At the Mandapam Regional Centre of CMFRI, Indiafstfmarine brood fish bank

facility, a state of art Recirculating Aquacultuystem (RAS) laboratory and a
Mariculture complex were commissioned by the Hom'lSlecretary, DARE & Director
General of ICAR, Dr. S. Ayyappan on”lﬂ/lay 2013. A new Research & Administrative
Block and an International Trainees’ Hostel wersmahaugurated by the Hon’ble Director
General. The function was graced by Dr. B. MeenainDeputy Director General (Fy.),
ICAR, Dr. Madan Mohan, Assistant Director Genefl.], ICAR, Shri. K. Nanthakumar,
IAS, District Collector, Ramanathapuram and ComnaatdH.H. More, Commanding

Officer, Indian Coast Guard, Mandapam Station.
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A national marine finfish brood bank where the lwes of high value finfishes can
be developed for breeding and seed production weagyged and built. The concept of
broodstock bank was evolved, designed and the semseconstructed at the Mandapam
Regional Centre. The broodstock tanks with contirsuisio-filtration system can be used to
maintain broodstocks of high value marine finfiskiks cobia, silver pompano, groupers,
snappers, breamsic, in healthy condition. Maintenance of marine fhfibroodstock in
land based system is generally expensive, timeuroimg and labour intensive which
prohibits the private sector / entrepreneurs totwenin mariculture. Understanding this
bottleneck, the CMFRI has established a NationalidéaFish Brood Bank at Mandapam
aimed to hold broodstocks of commercially importamdrine finfishes and to supply
guality eggs / newly hatched larvae to the privatcheries for fingerling production. This
facility is the first of its kind in India and wasommissioned by the Hon’ble Director

General.

e
Commissioning of National Marine finfish brood
bank

A recirculation aquaculture system with componesutsh as drum filter, fluidized-

=

iewing the brood bank facility

bed bioreactor, protein skimmer, UV sterilizer agly collection facility, is inevitable for
healthy maintenance of the marine finfish broodstoand year-round breeding. The
system will serve to develop the broodstocks inmawsers. The photo-thermal
conditioning for accelerating maturation can also ibcorporated into the system. The
safety of the spawners and year-round controlledvepg are ensured in this system. The
RAS facility, which was installed at Mandapam bypworting sophisticated equipment from
M/s. Aquatic Ecosystems, USA, is the first of iieckin the fisheries scenario of India.

This facility was commissioned by the Hon’ble DiecGeneral.
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Unveiling of plaque by District Collector at RAS Har'ble DG viewing the RAS facility

Massive infrastructure for broodstock developmennéeded for developing the
broodstocks of larger species such as yellowfiatdine large scale fingerling rearing also
requires extensive facilities. To meet these rexpeénts, a mariculture complex consisting
of high volume concrete tanks (4 nos each of 12Btheé capacity) was designed and
established on the Palk Bay side of the MandapamioRal Centre of CMFRI. This
facility would support standardizing the techno&sgifor broodstock development, grow-
out culture and on-farm trials. This complex waslidated to the nation by the Hon’ble

Director General.

Unveiling of plague by ADG at mariculture Viewing the mariculture complex by Hon'ble DG
complex

In addition, a Research & Administrative block Haeen built with facilities to
accommodate the Scientists, Technical personnahididtrative and Accounts sections.

Besides, the facility incorporates an interpretatientre, dry and wet laboratories.
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- Inauguration of Research and administrative View of Research and administrative block
block

An International Trainees’ hostel consisting of ric&s. of well furnished one-room
apartments to accommodate overseas trainees defouted Centre to acquire technical
knowledge on the various technologies developethatcentre, was also inaugurated
during this occasion.

Inaugurating the international traniees hostel by Unveiling of plaque by Hon'ble DG at
SIC Mandapam international trainees hostel

Hon'ble Director General inaugurated a small-scatarine ornamental fish
production unit run by all women self help groupaetished within the premises of the
Mandapam Regional Centre of CMFRI.
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Inaugurating the all women small-scale hatchery ~ Hon'ble DG observing the hatchery run by all
unit by DDG women

Hon’ble Director General delivered the inauguralr@ds and honoured the fish
farmer and entrepreneurs.

Handing over the fingerlings to the farmer by
Hon'ble DG

Honouriﬁ rrﬁer by Hon'ble DG
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‘Shrimp hatchery
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Marine Reef Aquarium

Marine museum - Conference Hall

Guest house Sea cage farm
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Fish Farm

R O Plant

R O Plant (inside view
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