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Induced Maturation of
Peneaus semisulcatus

A major success in the induced maturation of Penaeus semisulcatus has been achieved in the
breeding experiments conducted without resorting to eye-stalk ablation but through the
manipulation of certain environmental parameters at Mandapam
Regional Centre of CMFRI.

One of the methods employed to induce
maturation in penaeid prawns is through unilateral
eye-stalk ablation. A major success in the induced
maturation of Penaeus semisulcatus has been achieved
in the breeding experiments conducted without
resorfing 1o eyestalk ablation but through the
manipulation of cerlain environmental parameters at

Mandapam Regional Centre of CMFRI.

Activeand healthy specimens of £. semisulcatus
collected from the trawl calches were brought to the
hatchery. From these collections, males and females
females ofier spawning) weighing 30-40 g were
sorted out and maintained in polyethylene pools of
2 m diameter provided with sond filler and
recirculation of sea water. Stocking density never
exceeded 3 animals/cu.m of water.

Two sets of experiments were carried out, the
first set with 4 males and 4 females and the second
one with 4 malesand 5 females. In these experiments,
the pH of the sea water was maintained between
8.1 and 8.3. Salinity varied between 34ppt and
36ppt and temperature 23-28°C. The oxygen level
was between 3.8 and 4.5 ml/I. The lightintensity of
the pool was kept at an averoge of 500 lux by

partially covering of the tank. The animals were fed
ad fibitym with clams /squids/marine polychaetes.
in both the experiments 3 females positively
responded. Females moulied once in 15-20 days.
During this intermoult period, individual females

spwaned 2-3 limes. the females after a moulttook 3-

Green tiger prawn, Penaeus semisulcatus
which is induced to mature and spawn by
controlling pH and light intensity
8 eight days [mean 5.8. days) for first spowning, 2-
6 days [mean 4.0 days) for second spowning and
3-5 days [mean 3.7 days) for third spowning.
Average production of eggs in the first, second and
third spawning were 1,42,000; 1,22,000 ord

*Thig work was carried outby Dr. E.V. Radhakrishnan, Mr. G. Maheswarudu, Mr. M.R. Amputharaj and Mr. A. Ramakrishnan.
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1,14,000 respectively. Percentage of hc:tche‘i&j
ronged between 83 and 97. The prawn survived
upto 5 moult cycles. A maximum of 8 spawnings
were obloined from a single specimen in 60 days.
The average percentage of sunvival from nouplius to
postlarva was 56, which was similor to the results
usually obtained in spawning and rearing

of larvae from breeders caught from the wild.

The results of these experiments clearly point

~ outthe possibility of developing a viable technology

for inducing maturation of P, semisulcatus withouteye-
stalk ablation but by merely maniputating the pH,
light intensity and food provided Io the animat.

Awareness Campaign for Fisher women

" Inauguration of the Carmpaign by Shri Dormnic Presentation
MLA, Seated are Smt. Mariamma Verghese, Regional
Dirsctor, Central Board of Workers Education, Dr. P.S.8.AR.
James, Director, CMFRI and Shri J.G. Menon, District
Development Manager, NABARD, Cochin.

The Socio Economic Evaluation and
Technology Transfer Division of CMFRI organised a
fivedoy awareness compaign for fisherwomen in
South Chellanam, Emakulam, Kerala during August
1620 1993, with the objective of concientizing
women about their situation and means available to
them to develop income generating enterprises.
Forty women trom among fishing and prawn farming
households nominated by the Matsyamchilavedi
{fisherwomens' forum, South Chellanam, participated
in the campaign. The campaign was sponsored by

A participant giving her impressions on the campaign;
seated are Dr. K. Gopakumar, Director, CIFT and Dr. MK,
Kandoran, Principal Scientist, CIFT,

the Central Board of Workers Educatfion, Cochin.
The curriculum included topics in selfemployment,
organisation and cooperation, social evils,
interpessonal relationships, enterpreneurial activities,
involvement of women in scientific prawn farming,
group concept in fisheries enterprises, fish processing
technologies and development support for fisheries.
The topics were covered by staff members of CMFRI,
Workers Education Centre, Keralo, Kerola Agriculiural
University, CIFT, NABARD, Marine Products Export
Development Authority, Insfitute of Management in
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Government and Addiclion Counselling Centre
(Government of India Project).

The campaign was inaugurated on 16 Augus!
1993 by Hon'ble MLA Shri Dominic Presentation,
who reiterated the role of insfitutes like CMFRI in
human resource development, Dr. P.S.B.R. James,
Director, CMFRI, who presided over the session,
highlighted the relevance of technologies for culture
of clams and other molluscs for women in the locality.
Shri K.K.P. Panikkar, Sr. Scientist welcomed the
gathring, Dr. [Mrs.) Krishna Srinath, Sr. Scientist
explained the objectives of the campaign. Shii KJ.
Leanus, President of the Panchayat, Smt. Mariamma
Varghese, Regional Direciorof the Workers Education
Centre, Shri J.G. Menon, Distict Development
Manager, NABARD offered felicitations. Kum. P.A.
Mable, Secretary, Matsyamahilavedi proposed a
voteof thanks. The valediciory session of the campaign
was held on 20 August 1923, Dr. K. Gopakumar,
Director, CIFT, delivered the valedictory address.
Shri A.B. Mothew, Distict Council Member and Dr,
MK. Kandoran, Principal Scientist and Head of
Information, Statistics and Extension Division, CIFT
alsospoke. Dr. M.S. Rajogopalan, Principal Scientist
and Heod of Fishery Environment Management
Division, CMFRI chaired the session.

An evaluation of the campaign indicated that
it was for the first ime that needs of women in this
village were oddressed integrating various aspects
of the problem. The participants felt that creating
awareness of financial supportwas crucial as people
were often misguided by local advices. Alcholoism
was the major problem which shattered their
household economy. The campaign recommended
for more such programmes concerned with the issues
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confronting fishing community.

The campaign formed one of the activities of
the research project on “Empowering Rural Women
through Extension Education - An Action Research in
a Fishing Village®. The extension programmes are
carried out thiough Matsyamahilavedi, a Society
fromed by fisherwomen.

Training on Seaweed Recipes
preparation

A three months training for preparotion of
seaweed recipes was organised for 30fisherwomen
of Rameswaram area from 23 August 1993, in
colloboration with the Centre for Women Agriculture
and Rural Development under TRYSEM scheme. The
inaugural function was held on 20 August 1993 in
which about 50 kisherwomen, scientists from different
departments participated. The trainees were afforded
basic knowledge about seaweeds and their various
uses through a series of lectures. They were also
tought the identification of different commercially
importantseaweeds. Demonsirations were conducted
on the preparation of seaweed recipes such as
pickle, water and agar jelly. Dr. N. Kaliyaperumal,
Sr. Scienfist and Officer in charge, Miss. Sheela
Jomes, Scientist and Shri S. Kalimuthu, Technical
Officer of Mandapam Regional Centre of CMFRI
were involved in the progiamme,

Training on Pearl Oyster Culture

Pearl oyster hatchery training was given 1o
Miss. M. Theres, laboratory Attendont, Pearl Culture
Project, M/s. TNFDC bid., Mondapam from 15 July
lo 5 August 1993 at Tuticorin Research Centre of
CMERL.




Women to take the lead in

on-farm feed production

Mofivating women for gainful employment in
prawn farming and related activities is one of the
importantareas of extension work by the Insfitute. The
Institute has been organising educational programmes
in this aspect with the help of Matsyamahilavedi, a
society formed by women in fishing and fish forming
communities. Recognising the potential for women's
involvement the technology of onfarm production of
prawn feed was suggested lo them and some
women were given training in it. The formulae using
the locally available ingredients such as prawn head
waste, tapioca and groundnut cake, and the ease of
production using simple machinery created enthusiasm
among the women. Due to comparatively low costof
the feed, prawn farmers welcomed the initiative.

Training of women in prawn feed production

The first experimental project on household-
based prawn feed production by women was
lounched in South chellonam fishing village in Cochin
on 26 Oclober 1993 by sanctioning o loan of

Dr, P.8.B.R. James, Director, CMFRI, inaugurating seminar
and training programme. Seatad (Left to Right} Shri A.B.
Mathew, Member District Council; Shri K.J. Leanus,
President Chellanam Panchayat; Dr. KA. Narasimham,
Principal Scientist, CMFRI; Dr. A. Laximanarayana, Senior
Scientist CIBA.

Rs. 24,000 1o a group of five women nominated by
Matsyamahilavedi. The loan was issued by the
Corporation Bank, South Cehllanam under the
refinancing scheme of NABARD at the ianaugural
session of the oneday seminar on prawn farming
followed by a 5-day training programme in prawn
culture for women.

The programme was inaugurated by Shri A.B.
Mathew, District Council Member, Emakulam. Dr.
P.S.B.R. James, Director, CMFRI presided over the
function. Shri D.B.S. Sehara, the Head of Socio
Economic Evaluation and Technology Transfer
Division of CMFI welcomed the gathering and Smi.
Rajomma Jacob, President, Maisyamahilavedi’
pioposed a vote of thanks. The programme was
attended by the Presidentand members of Chellanam
Panchayat, officials of Corporation Bank, MPEDA,
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BFFDA, CIBA , CIFT, members of Malsyamchilavedi
and number of prawn farmers and fishermen. The
programme was carried out under the research
projecton empowerment of rural women by the team
consisting of Dr. Krishno Srinath, Senior Scientist, Dr.
Manpal Sanhotia, Scienfist, Shi A.N. Mchanan,
Technical Officer and Smt. K.P. Salini, Technical
Assistant.

L * *

Twelve fingerlings of groupers Epinephelus
tawvina with the mean size of 147.9 mm/69.2 g
and at the stocking rate of 1 200/ha atioined a size
of 275 mm /275 g within three months of reasing
under the Composite Seafarming project at
Vallinokkam Bay.

* W ¥

Newly spawned eggs of P. semisulcatys
subjected to temperature shock by raising the
temperature from 28°C 1o 347 - 36°C haiched out
viable nauplii. Ova are being reared 1o postlarnvae.
The effect of thermal shock on sex reversal is being

studied.
b 4 W k

With a view 1o extending the peoarl cullure
programme 1o the west cost of India, 800 mother
oysters and 200 spats were riansported from Tuticorin
and transplanted at Cochin and Calicut during the
first week of Oclober. The pear cultyre is ot present
conlined only to the southeast coast of India.

* W *

Brood stock of clam, Pophia melabarica
brought from Ashtamudi lake and transplanted at
Tuticosin bay in August spawned in Oclober and
November. Spawning in October was unusual and
only 25,000 lorvae were healthy. In November
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spawning, there were 10 million swaight hinged
larvae which got reduced to 3.3 million “umbo'
larvae. About 2.5 million spat could be obloined ot
the end of November. Due to heavy rain in December
the Bay waos flooded and the salinity dropped down
considerably resvliing in the failure of mixed
phytoplankion production and reduction in the number
of the spat to less than one million.

i * *

A whale shark, Rhiniodon typus was caught
by a purse seiner near Ganguli at a depth of 24 m
on 6 December 1993. The shark which is locally
known as dodda kappalaka was 3.2 m in length
and 500 kg in weight. Reported by Shri. Ganesh
Bhatkal, Bhatkal Field Centre.

* * *

A purse seine londed a catch of 18 tonnes of
Protonibeg diacanthus measuiing 110- 120 em at
Mitkowada near Ratnagir on 7 October 1993, On
the same day another purse seiner brought about 12
tonnes of Decaplerus russelli. The fishing was done
duting night at a depth of 20-30 m.os reported by
Shri. B.N. Katkar, Ratnagiri Field Centre.

L * w




A lorge bow-mouthed angel fish, Rhina
ancylostoma measuring 21 emin length and weighing
about 75 kg caught at o depth of 60 m was landed
by a shimp trowler ot Visakhapatnam on 17
November 1993 as reported by Shii C.V. Seshagiri
Roo, Technical Officer and Shri).B. Vaima, Technical

Assistant ot Visakhapainam Research Centre of
CMER.

* * *

A serious set back in the gill net ond shore
seine fisheries along North Kanara coastwas caused
due 1o unusual abundance of jelty fish, Aurifia aurita
and related species, locally called fharin the inshore
walers.

* 1 *

Under the pearl culture programme 72,500
spat of 4-5 mm size were supplied 1o the Tamilnadu

Fisheries Development Corporation lid., Mandapom

and a value of Rs. 2,900 waos realised.

Training programme in pearl oyster
farming

A short term training programme of 15 days
duiation on pearl oyster farming and pear! production
was held at the Tuficorin Research Centre from 27
Ociober 1993. The progromme was inaugurated
by Shi R. Marichamy, OfficerinCharge of the
Centre. Nine fishermen friom Valinokkam village
participated in the training.

Meeting of the Staff Research Council

The 52nd and 53id meetings of the Staff
Research Council of CMFRI were held ot Cochin on
18 Augustand 17 November 1993 respeciively to
review the progress of the scientific work.

Sports

The ICAR Zonal sports meet for Zone Vi was
hosted by CTCRI, Trivandrum on 7 - 11 December
1993. Awenty four member CMFRI confingent led
by Shii D.B.S. Sehara {Manager, Shi P. Vijayagopol

CMFRI Foot ball team with team manager

[Member Secretary} and Shii V.A. Narayana Kutty
[Dy. Manager] participated in the various evenls.
Shri T. Thananjoyan of Mandapam Regional Centre
won second prize in high jump. CMFRI was the
runner up in the football.

The Recreation Club of Mandapam Regional
Centre of CMFRI jointly with Sports Authority of Tamil
Nadu organised Sports Meet 1993 from 23 - 30
August 1993. The Regional Centre won the runners
trophy in baltbadminton.

Programmes of Official Language
Implementation. Hindi Week Celebration

Hindi week was celebrated at CMFRI, Cochin
from 14- 18 September 1993. Various competifions
in Hindi including sloganwriting, noting and drafting,
type wiiling and acting were conducted. Shri S.K.
Lal, Chief Commissioner of Income Taxand Chairman
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Dr. M.S. Rajagopal, Principal Scientist, receiving the rolling
trophy from Shri Chandrase khar, ex-minister of Education,
Karala {on behalf of the Director} for the outstanding
performance in the Joint Hindi Week Celebrations 1993,

of the Cochin TOUC, was the Chief Guest at the

valedictory function. In his address he highlighted the
special features of Hindi longuage and slessed the
need for use of simple Hindi in offices. Dr. P.S.B.R.
James, Director, CMFRI who presided over the
function lauded the efforts of the staff of the CMFRI
Hindi cell in propogoting the kanguage. A cultural
programme was also organised. The Hindi Week
was also celebrated ot the out stations of the CMFRI.

CMFRIwon the rolling trophy for the outstanding
performance in the Cochin Joint Hindi week
celebrations organised by TOUC in October1 993,
Dr. Naresh Kumar Verma, Scientist & his party won
the First prize in group music, Shei P. Vijayagopal,
Scientist and Dr. K.M. Sivaraj, Project Scientist won
second and third prizes in mono act.

A Hindi workshop on official nofing and
drafting for the ministerial staff of CMFRI was held
from 1 - 4 December 1993. Dr. P.S.B.R. James,
Director inaugurated the workshop. Shri M.
Radhakrishnan, Assistant Director (O L), Hindi
Teaching Scheme and Shri K. Manoharon of HMT,
Kalomassery provided the faculty assistance. Twenty
ministerial stoff participated in the workshop.
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Twenty members of the staff of Mandapam
Regional Centre along with the officials form Port
Health, Post Office and CPWD appeared in the
Hindi Prabodh examination held on 20 November
1993 under the Hindi Teaching Scheme at the
Mandapam Regional Centre. Classes for Praveen
and Prabodh have commenced in December.

Dr. P.S.B.R. James, Director, atiended the
following meetings.

Attended the havest of the ranched clams and
observation of monsoon fish calches atNeendakara,

19 July 1993

The Board of Management Meeting of CIFE, Bombay
- 6 August 1993,

The First National Organisig Committee Meeting of
"Workshop on Applications of Satellile Remote
Sensing for Identifying and Forecasting Potential
Fishing Zones in Developing Countries” at NRSA,
Hyderabad, 13 August 1993.

Research Council meeting of the Kerala Agricultural
University at Thrissur, 21 August 1993.

Meeting of the Director’s of ICAR Insfitutes at New
Delhi, 5 - 6 October 1993.

Meeting of the Central Board of Fisheries at New
Delhi, 28 - 29 Ociober1 993.

Review commitiee ot Vikram Sarabhai Space Centre
at Trivandrum, 30 Ociober] 993 as an external
expert,

Meeting of the Joint Study Team for Development of

Indigenous Ocean Remote Sensing Satellite a1 1SRO,
Bangalore, 18 - 19 November 1993.

Kendriya Vidyalaya Manogement Commitiee meefing
at Mandapom 27 November and Annual Day, 28
November 1993,




Participated in the Workshop on 'Application of
Satellite Remote Sensing foridentifying and forecasiing
Potential Fishing Zones in Developing Countries' at
NRSA, Hyderabad, 10 -11 December 1993.

Shii R. Marichamy, Principal Scientist and Officerin-
charge, TRC of, CMFRI, Tuticorin, gave a lecture on
Shiimp farming ot L.T.C. Ud., Tuticorin on 17
September 1993,

Shri R. Marichamy, Principal Scientist and Officerin-
charge, participated in the ‘Prawn Farming Seminar
organised by the Walerbase lid., Nellore at Tuticorin,
17 August 1993,

Shii R. Marichamy, Principal Scientist and Officerin-
charge, and Dr. D.B. James, Senior Scientist Tuticorin
attended the ISO 9000 series standards organised
by the Marine Products Export Development Authority
and Export Inspection Agency at Tuticorin, 9 August
1993,

Shii R. Marichamy, Principal Scientist and Officerin-
charge and Shii D.C.V. Easterson, Scientist {SG}
and Dr. D.B. James, Sr. Scienfist attended a seminar
on *Urban Environment of Tuficorin® organised by the
Madras Institute of Davelopment studies and YOC
College at Tuticorin, 16 August 1993. Dr. D.B.
James gave a talk on 'Urban Environment of Tuficorin
with special reference to the pollution caused by
Becheda-mer industry'.

Dr. C.S. Gopinadha Pilloi, Principal Scientist,
ottended the third meefing of the National Commitiee

on wet lands, Mangroves and Coral reefs ot New
Delhi, 27 September 1993.

Dr. P. Nammalwas and Dr. E.V. Radhakrishnan, Sr.
Scientists, porticipated in prawn farming Seminar
organised by the Woater Base lUd., at
Ramanathapurom, 3 September 1993.

Dr. E.V. Radhakrishnan, Sr. Scientist, Mandapam

Regional Centre, participated in the fourth Infernational
Workshop on Lobster Biology and Management ot
Saniiku, Japan, 25 - 31 July 1993.

Shri R. Marichamy, Principal Scientist and Officer-in-
charge, TRC of CMFRI, Tuticorin delivered special
lectures on Mud crab culture at Madurai Kameqj
University, 1 - 4 November 1993.

Dr. D.B. James, Sr. Scientist, presented a paper on
‘Prawn seed resources of Ennore estary’ at a
seminar on shrimp forming organised by the Marine
Products Export Development Authority, Tamil Nadu
Fisheries Depariment and Indian Overseas Bank at
Madras, 27 November 1993.

Dr. D.B. James, Sr. Scientist, presented a paper
entitled 'Seed production in sea cucumbers’ at @
National Seminar organised by Indian Aqua Trade
Fair at Vijayawada, 20 November 1993, Dr. D.B.
Jomes alsochaired a technical session in the seminar,

Dr. V. Narayana Pillai, Principal Scientistand Officer-
incharge, Calicut Reseaich Centre of CMFRI, gave
a seminor on coastal upwelling ot Headquarters, 4
November 1993.

Shri KK. Appukutian, Scientist {SG) atiended the
meeting to discuss the ban on clam fishing in
Ashtamudi loke during spawning period at
Collectorate, Quilon 21 December 1993.

Dr. G. Sudhakara Rao and Shri Y. Appana Sastry
attended the inaugural function of UNESCO
Curriculum Workshop on Manogement of Mangrove
Ecosysiem and Coostal Protection at Hofdl Toi
Residencey, Visakhapatam, 6 December 1993.

Shri K. Vijoyakumaran, attended both the inaugural
and opening session of the Iraining programme on
finfish processing and fish based by-products
preparation at lntegrated Fisheries Project,
Visakhapatnam, 6 December 1993.
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Allndia Radio, Tirunelveli, broodcasta feature
on ‘the technologies of the edible oyster culture*
under the Farm programmes on 11 September
1993 in which the following scientists and technical
stoff of the Tuticorin Research Centre of CMFRI,
participated: Shri R. Marichamy, Principal Scientist
and Officerincharge, Shi M.E. Rajopandion,
Scientist (SG}, Shri K. Ramdoss, Scientist (SG), Smt.
Rani Palanichamy, Miss. M.C. Aunmozhi Devi,
Scientists, Shri J. X, Rodrigo and Shri Sundararajen,
Tech. Asstis.

Dr. D.B. James, Sr. Scientist, gave aninterview
on "Sea cucumbers” in Telugu to All Indic Radio,
Vijayowada, 21 November 1993,

The University Granis Commission telecast a
programme on Sea Cucumbers on National network
based on the work done by CMFRI, 15 December
1903.

Tuticorin
Shei Hemant Kumar Sinha, Collector, V.O.C. Disstt,,
Tuticorin.

Dr. MN. Kutty, FAQ consultant, Puthur, Polghat,
Kerala.

Shei M. Saikumar, Subcollector, Tuticorin.
Dr. AV.P. Rao, Consullant, R& D, ITC lid., Madras.
Shii S. Chellappan, 1AS, Member, TNPSC, Madras.

Veravel

Shri G.E. Samuel, Deputy Commissioner of Fisheries,
Ministry of Agriculiure, New Delhi.

Shii G.D. Chandra Paul, Deputy Advisor (Fisheries)
Planning Commission, New Delhi.
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Dr. P. Achorya, Sr. Scientist, CIFE, Bombay.
Shii R.S. Rana, Tech. Officer, CIFE, Bombay.

Mandapam

Dr. D. Balasubramanian, Director, Centre for Cellulor
and Molecular Biology, Hyderabad.

Shri V. Rangasamy, Judge, High Court, Madras.

Visakhapatnam

Dr. B. Madhusudana Kurup and Dr. A
Ramachandran, Readers, Cochin University

of Science & Technology, Cochin.

Shri V. Chemmutiy as Assisiant Administrative Officer
otMandapem Campon 17 September 1993.

Shii B. Vijayakumar as Superintendent at KVK, 5 July
19Q3.

Smt, P, Ammajee as Sr. Library Assistant { T-11- 3) ot
Cochin, @ December 1993.

Smt. P. Geetha as Sr. Library Assistant (T - Il - 3) ot
Cochin, 1 December 1993.

Shri Nandckumar Rao as Field Assisiant {T - |} at
Cochin, 5 July 1993.

Shri N.P. Ramachandran os Field Assistant [T - 1] at
Cochin, 18 August 1993. '

Shri V. Jayoraman as Field Assistant (T -1) at Tuticorin,
3 July 1993.

Shii B. Thangarajas Field Assistant (T-1) at Mandapam
Camp, 6 August 1993,

Shii M. Kalimuthu as SS Gr. | (Watchman} at
Tuticorin, 18 August 1993,

Shii F. Anl Pragasam as SS Gr. | (Binder) at
Mandapam Camp, @ June 1993.

Shii P. Satheesh Kumar, as SSG 1 {Messenger) at
Cochin, 12 Oclober 1993.

Shri K. Murugan as SSG - | {(Watchman) ot Tuticorin,

] November 1993.




Smt. Savithri as SSG | {Field Man) at Mangalore, 15
September 1993.

Shri 5.S. Dan, as Tech. Officer [T-Q) at Contai, 1 July
1991,

Shri S. Notarajan as Tech. Officer (T - 8) ot Cochin,
1 January 1991, |

Shii Varghese Philipose as Tech. Officer (T -7) af
Cochin, 1 July 1991,

Shii R.V. Singh as Tech. Officer (T - 7) at Cochin, 1
Janvary 1990.

Shiie A, Narayana Swamy as Superintendent at
Cochin, 27 September 1993.

Shri C. Balamamundinathan as Superintendent ot
Cochin, 2 December 1993.

Shri K. Nagarajon as Superintendent at Cochin, 2
December 1993,

Smt. D. Geetho, as Superintendent at Cochin, 3
December 1993.

Shii S. Jayochandian as Assistant at Tuticorin, 1
October 1993.

Shri V. Chandran as Assistont at Mondopam, 1
Oclober 1993.

Smt. K. Vijoyalokshmi as Assisiant ot Cochin, 2
December 1993.

Shri Gangadhar B. Naik as Sr. Clerk ot Karwar, 12
October 1993. '

Shii P.V. Devassy as Sr. Clerk at Cochin, 2
December 1993.

Smt. V. Parukutty as Sr. Clerk ot Cochin, 15 December
1993.

Shri SuryakantMukund Tandel as SSGHl {Walchman)
ot Bombay 20 October 1993,

Shii Subash K. Naik as SSG. Il [Messenger) at Goaq,
20 October 1993.

Shri S. Tatabhai as SSG Il {Messenger) ot Kakinada,
27 November 1993.

Shii MR, Harikantra as SSG Il at Kamwar, 16

QOctober 1993.

ARt

Shri E.F. Francis as SSG (| (Wichman) at Cochin, 18
Ocicber 1993,

Shri M. Alfred as SSG Il (Watchman) at Tuticorin, 13
Ociober 1993.

Shri V. Varadaiah, Motor Driver (T - 1 - 3] at Karwar,
granted 3 advance increments, 1 July 1992,

Shri R.B. Kamble as Jr. T.A. {T- 2} ot Karwar, 1 July
1992.

Shri UV, Argekor as Jr. Tech. Asst (T- 2} ot Karwar,
] july 1992,

ShriS.V. Paias)r. T.A. (T-2) ot Karwar, 1 July 1992,

Shei V.M. Dhareshwar as Jr. T.A. [T - 2) at Kamwar,
1 January 1993.

Shii P.C. Shetty asJr. T.A. {T- 2) atKarwar, 1 January
1993.

Shri C.S. Xavier, Motor Driver (T - 2), KVK, Narakkal
to Cochin.

Shii K. Joyabalan, Field Asst{T - 1}, Tuticorin 1o
Mandapam Camp.

Shri V. Muniasamy, SS Gr. | [LA.), Tuticorin to
Mandapam Camp.

Shri . Syed Sadiq, SSG. Gr. | [LA.), Tuficorin to
Mandapom Camp.

Miss. K.N. Meera os Jr. Clerk at Cochin from ICAR,
New Delhi, 4 October 1993,

Shri K. Sankaran as $3G. | at Cochin from CTCRI
Trivandrum, 12 Oclober 1993.

The following persons retired on superannuation.

Shri).C. Gnanamuthu, Scientist {SG) ot Madras, 31
Ociober 1993,
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Shri P. Sam Bennet, Scientist {SG) at Tulicorin, 30
June 1993,

Shii S.R. Narayonan, Asst. Admn, Officer at
Mandapam, 31 August 1993.

Shri K. Ramachandran Nair, Tech. Officer [T - 5} at
Vizhinjam, 31 July 1993,

Shri A.C. Sekhar, Technical Officer (T - 5), at
Madras, 31 August 1993,

Shri N. Rajomuniswamy, Superintendent on

voluntary retirement at Tuticorin, 1 October
1993,

Smit. Lafitha Sekharan, T-2 ot Calicut, 31 July 1993,

Shii M. Ramadass, SS. Gr. Il af Tuticorin, 31 july

1903,

Shi S.M. Yousuff, SS. Gr. Il ot Mandapam, 31
August 1993.

Shri Gopalakrishnan, SS. Gr. #l ot Mandapam, 30
June 1993.

Kum. P. Renuka, lab. Atiendant at Caliut, married
" Shri Joyakandan, 5 November 1993.

Smt. Santhi Thirumani, former Sr. Research
Fellow was awarded the Degree of Doclor of
Philosophy by the Cochin University of Science and
Technology for her thesis entitled *Heterortrophic
bacterial activity in selected aquaculture systems
near Cochin®. She worked under the guidance of Dr.
(Mis.) V. Chandrika.

Shri C. Vasudevappa, former Reseorch Fellow
was awarded the Degree of Doctor of Philosophy by
Cochin University of Science & Technology for his
thesis entitled *Growth and reproduction of penaeid
prown Metapenaeus dobsoni {Miers} in brackish

CMFRI - NEWSLETTER

waler environment”, He worked under the guidance
of Dr. C. Suseelan.

Shri Bhaskar laxman Jodhav, former Sr.
Research Fellow was awarded the Degree of Doctor
of Philosophy by the Cochin University of Science &
Technology for his thesis entitled *Studies on the
effects of steroid hormones on the growth and
biochemical composition of the mullet, lisa parsia
{Hamilion). He worked under the guidance of Dr. R.
Paul Raj.

Smt. Krishna Srinath, Scientist {SG) at Cochin
has been awarded Ph.D degree in Extension
Education by the Avinashilingham Institute for Home
Science and Higher Education for Women (Deemed
University] Coimbatore for herthesis entitled Empower-
ing Rural Women through Exiension Education - An
Action Research in a Fishing Village". She worked
under the supevision of Dr. K. Thangamani, Reader
in Extension Education at the University.

Shri P. Sivaraman, Tech. Officer (T- 5}expired
on 17 July 1993. He joined the Instituie in 1965 as
Computerin the Fishery Resources Assessment Division
and promoted to various positions in the Division.

Shri K. Subromanian, SSG. It {Sdfc:iwola) at
Mandapam Camp expited 2 November 1993. @

12




Ufemee il ¥ A ofieEd F fa
THFUY® 49 Fa S0 g AL A
21 W U AW e ¥ Heqw Ay 3
% A G RN F ena IS Ihfeafaw
WSt & JE I e 0 gadew % ARA
gftqEad § AgEyYl AR O T |

€ W TN GRS U 6, ifigeden
M 30 - 40 T 97 A T B I
2 W = oot 9§ wnfe e s
219 T ¥ aiaw fru mm | @ Sl
Ffau T F i g 81 3 F A A
frf@a va s SfEe | sEeE 34%, 36%,
AT 23-280C 3T SR U, 38, F 45
fafafer 9 frafm @ R 1 A #) v
Faar 500 o o Frafya @@ s Evaw
1@ 7 9 Ew ¥ v ¥ ey
gl uffaEie fog o ) 9Ef whao ¥ 15 -
20 RAl % 3fer wh sfel =81 Frfers gom |
ﬁﬁfﬂ?(moulting)a?"lﬁ3-8ﬁ"ﬁﬁw
T, 2 - 6 fH ¥ gE0 sigerT AT 3-5
fAl ¥ gy AR sieww A R ) ues,
ZAY 3l HQY siTe § T o A wew
FA: 1,42,000, 1,22,000 3T 1,14,000 &t | 5
ffad o a% o d@m fim wm 1w
W o0 R ¥ et sifewan § A ciTwad
0 |

T Gl ¥ A g SRR ¥ Tl
W 1 U G, W Al o g 4

Afrere Afrgeden F AR uRuaaT

R o, Wgates T A GRUESA T ahAres
faxfaga 31 9 # gra@el # 3T yE=m
TEN 2

g faa) & fau smresan sifiram

wgeT et # srg g w9 F e
* W aEE 3 % 32 A
T UF AW I F GANW i g
T qHAES) TEEO SN Y ST 16 -
20, 1993 F N TRV Joemw §F T U
Fadita srewa sfam FEEy atE
R 1 38 X =R Yo # semfienad
T TR HeE wE O A i § it
40 fexdi 3 9y foran | 30 U § e
A, A T GEAT, WIHiF T,
=fiedl F g F W=y |, A Y oW B,
Jufrs @ g ¥ ferdl ®1 wine @,
mfegsl ol & M F @ arelt wwong,
wEEl HAA dniatoal, wieersl  faa
¥ feru seare s o wfivet 4 g9 forelt
W W T TE AW A, A fuan ¥z,
1 1y favafrmem, @ o1 w &, T
uftaem) % w3 e T )

W AMAA 1 3R BAF 16 TE
€ T TN F Ay faE T e
sit Sl wo=wE 3 fr ) 3R S B

17



ff AHEY % fEm ¥ @ W @ IR
g M Ferl 1 gl wE 2 b
@, 9. AN, o, fRYE @ W U oW
AE, A A W FEHT FoeEw 4 wWHE
wigenalf ¥ fore W) ok sra W %
WA T WEATHAT S e | M. #,
¥. @, o, afts 39 3 @ @
@i fwan v 2 st g sy, afis
A7E® 3 59 S ¥ Igevdl & M o
Fa3 FA | . F. R, fafew, 99Ea F
Faa fren 3, s A, S, 91, o G
TAES, FIE | ALTS 9ol A foRan ) 3 9@,
v 3@, reEmfreaad F 6fEg 3 g=an
w2 R | SR = e FEE
20 3T, 93 T Imafad fRal, 78 | i o
s A F Wi 3w e )

T AT F GegiFA A T8 54 8 Tl
i Treftor ferdt 3 sTavaEalel ol aweei
T TE SERAEl 98 9o AREH € |
T VIPIRHT 1 enffF  weraaIa & an o
3faa s frefl sRAITE e @t 8
T &% W@ H Fere A e o 2 ) o
ferat 3 it =g W B el @ T
wwegl ] YO | wgen fedl IR Sl A 5w
a2 F o ot FrdEw smafem A ¥ fo
78 ARTEA g et far )

fvam o famm faen } Ao gafa
F @A A ¥ fou weEd i o FHf
FIEYH ANF T NI i &
F@ 9E W | W faEr wEm
Wi - 9geT ferat 3/ a4mn ™
T 3~ ¥ uEE g fea SR )

TR Aarer ¥ T T T e

Tivaq § wgel fort FAy 23 T,
1993 ¥ ot VYR Yo ¥ THAM A
FA F 3 GG F U FEFA A
fem T ) A7 ST IEEE AN F IR
ufienell Hferg, W =ik wm faamw ¥ &
yzam A emitad fe T ) 38wl
FrfEm & 50 Agen e, S el & i
M v wER F fafirs vt % el
I 9 fe | EiERT @ 999 T, TS
I, AT UEE AE F g T
¥ ¥ § amrg s @ nd ) daret @
s, A AR L Sieh SR g daw
FA *F AN Wi 3% Fwgmen T 34 wfiem
FAHT ¥ W 1 (F S0 33 & Heuw &
¥z ¥ ol sl @ afs dut
ol w1, FEaUsHIE, JATH Tien sy, ass
alit ot wH, Ffegg, awdiE Sfamd A 9
fam

g gfte dasdx w ufasm

Heuw F §oFl T s d A w
@ @ fafres | T @, AW, e
i F) g, 15 @ ST, 5, 1993 9%
T4 UF 3 AR % et TgO9H g &
el [fes TReAaTen W i fgan wan

3y @ % e ¥ afgensi #
|aE

W U8 UF o E & FATER FEEH
3T T F 0T SoaEE WA T @l

¥ Afgenst g R T 3y W SR -

wer Qe e R |

14




HE & R wa % 9gE edl §
g #@m g dw eweEE R s
ToR weifa Tifarafe 3 sfeenel F1 Hedred
3 | 39 °RY W W[ A WgeN fedr
T AT FI—TETwEaEs # wsrEd
A =3 foen wrdEw oA fFu R T
T4 & ¥ W mt a0 ¥ g fet W s
THFH 3¢ WHT 9 | IuoE H9 99
i & WY, FEE, gUEeh ol anfs / Fm
WA 79 #t dFAest dEd % fau ifE
foa1 T | ST @ W ged AR
FFAGS! F FAN W GAE F A T
A 4 IR uwe R )

nfeenalt g Fm @@ IR A 9as
TS oAl F1 P &3 26
IR, 1993 ® R0 ST GaeA it
UEnisaF R 24000 ® B FA AT
0 fEn st U AR, wiey, faen ufios
¥ TETd 3 FrdFEN ¥ I3 fra ) = W,
. |, 3. Iy, (f3Ts, f ™ SR
AT 7eAe o | W TH UH I I % WA
& gy off €. Al wm d7w A WO oW
@A R ol wemfseraa F1 oEEd
gl TRn A% 3 9gaE gee fR
T FEE § oo 9EEE F IR
W §SE, FUNTHA 4%, R A © A
T €U, W oo @ v ol @ o
A & Fiudl, FeHiEaRd % weE A
¢ HgANl A7 IUTEd ¥, F% SRIEW Ol
Fafrat F 99 9 F oEsT § @9 3
= PN sy, aftss awfie, = wque SR
TR, A0, ot U @, AR, T
sfrF ot sivedt ¥, D, e, awa

WEra+ & AW g A )

It suarm & s wgg S
@ % S5 e & dF weA H 275 7
Hl TR I THE BN ofufdera dhen T WA
=l

WIS AT 28°C W 34°C 7% AT W
W, Wgeies F T T e g2 | o afiada
3 T F B AN B e R S T )

YA % fySH 92 FF gor gady T
AP F TRV W I "R W 800 7
Tfa St 200 SiEF | TR 3 FAfewe
F1 A 7w 3R W fRa ) oW g gads
qId % 2R O a2 F difim 2

wgd Wa ¥ s vl ° fenfa
ICANR aF & TC €4l feen st & A
HgE W oA g AR TEw ¥ @
Taat e ¥ o § e 2.5 fafaas S
T IR @ | AfF ffEa mdR § wid
ot ¥ 59 F) A FH T F TR AN
URTETH W IO TG F T WA F
T O ffead § w9 8 T

e F WH 24 W TEAE A PR wE
o F19 TWOI9 gN O faH g0 awien aew 9
FE | TR wWE 32 W S MW 500 W

q1

@ % o frsEe 4 G 7




A, 1993 N FIY AW G 110 - 120
T ot AMEN AR 18 A B sawiT
AT N | SH 7 ZH Ww dww g
12 2 ¥mtgrm wieeht 1 A AT B | T
F ah 20 - 30 W) TS | WeEA e T )

W Wk I A F fAwETgem
JIEIR Fg & o | A P wm,
TR SfaEr ot o 3. A, aul, FEAE
wergE &l 0 ¥ sgar fawr@uzTm 4
el 17 &I ® o2 Zew g 21 8 |
W 3 75 fF W uR I ¥9a fFR o
weem B GFRE T |

W FAN 92 W oAchl RF9 srafasn sifm
M TR g Ffadl FOUIE F wHRO
e el T w2 UMY Al H Tl e
frar uet |

g adq FEE & o 4 - 5 fy ot
JAHER AT 72500 T HeuH ¥ AREAg
et fawra wiaieE fafiee F1 e g
Tt o9 2900 & o411

g gfe 30 7w srden

Fewfa e Fg W 27 IR 1993
B aF 15 T 9% g gt o ot
IEEA W U GRS afyer wrdEn mifsa
fra wan | ifeiaE T & A wgel 3 34
T ¥ um fm ok =l sm, wfeEr,
W IR 3 FEBRY F1 3<ERT fHan |

FHIA YA g R ASH

TR & WP F % e ¥ fae
FHAT SrFaum ufiwg # 52 & 3 53 o
TF FuN: RAF 18 T IR 17 TEW,
1993 B HIR W)

QR

W F A UF & VI W G e
7-1 AW F AW @A @ o am,
fomaragm 4 doa 2 s . A . a7
(i), st @ fregiue ( wew afE)
I A A T A (30 wEE) F
I N W O AN AR F 24 FHES A
fafim afgaifaedi o wet o 1 Heaw 2
2 & ot . T W 7E 99§ e
A et T ) 1§ WO U A AR
& o

H UH U I 21 ¥ weud 24 ¥ *
A Fe IR Al F wew ondfiet
3 YTHEY ¥ ATE 23-30 F ANA whed
W2 1993 JAfE fean o A ¥ Foate
ez § @ o A% faa m

TSI FIATEST & HAFa
&) wrar IWRE

o T T AN A, TEE W fEHF 14
- 18 fadat ¥ 3 fEd W wawn o
& & & uiaife 39 sredarEa A,
S o . F. A T AAF ATGF
d HEA AfE * sead 4 aHhT 9ERR
FY AT 1 | 3B &) w1 A Fergrranay
T YEHR TN AN FEAteE ¥ wd B ¥
WP ) SIEvEEHA W AN A ) @ 4, W,

16




i, am. g, PR, W ™ T AW g
I ) F T @ s ® 6 s
F dafEl & 99w W uFwwW @ W
T W T Wigias TR @ amafsa
foFq T ) @ W OF W AE % IgEUH
gl o ot fe<t woare/fe WA T )
agw firsll TR varie

FIR 2fereh g 2Ea A F e
g € gmR § 3epe ®U A 9w o
¥ fog 4l @™ wE Iw e @ AWem 2R
firem | ® S AR AT, AwfE SR wEf #
TR A o wuq R, 3 @, freee,
It ok o ¥ . fiee, oo
AhEE T ovied ¥ fidm it of e, @,
T, Jmf ot =f Tew AW aH, AW
# AfFE § Faw: fdia ok Fi goan
firemn

&=} Frtwren

Tt TH U 31 3% % STFEfIEE FHaEna
¥ foe 14 GO & A wwd feud
3t reiter SrEd % §9y ¥ 0% 5 sedwen
AAfSE At T S . @, S, S, 9,
fry 3 Frfen @1 S e s @,
TP, HEwS PR (. W), f&dt e
[ i st F. U e, I HaEF, 0
A 3 FEWA 3 FEH FA0 | IW HEwE
H 20 iy FH=RE 3 9o foman |

&= wfnaw

m@mmm%mm%ﬁ

F 20 FHIA TE 7EA H A WY
witen Safof 3o o Wl @R w9 F F=
et § % 30 )

e . . W em. o, feIs 3

fewu & 19 JoE R =4 A @i
% WURY AN WG % AN ¥ AT H
fdiegor |

T o wF €, Wwg F o T H A
aifw Fiiie Yo%

T 97 F U, 3 W 13 I B
“fawrEiie oW ¥ "eed 89 W vEgdl
ygEER qEigna w3 % fee sume fele
Tl F1 99m” u Frdwren ¥ way o wum
ey s afaty e

e # 21 @ R FA g
favafaarea F) TTHIH 9iug oF|

HeA A 56 IFTRRAMFAZASH
TeIEl % PRI 3 ASH

7% ool ® 28 - 29 W A FW
afr 92 ) Y=

foargn o 30 Ip R fapn AR
sfafe ¥ & frfew wfify do5 & w=d
fataw

AT U 18-19 oI ) A1 TH AW 3N
¥ wErR feie ST HEay 39 STE %
e ¥ o e wg® Aeqgq winfg
FF |

HEH § 27 31 28 TE H F famea
WY Ofafa F 5% @ At fKaq )

A 3N WH U e ¥ 10-1 RKER

- F ‘el 3 ¥ wem W T

17




qEaEE YAigHE w1 F fau sum fee
AT = ga” W AEREd HEIem |

st o afErd wo St o
Afawd, @ ™ @ oW g W LR
A ¥ Y o, A 6. fefiree, feRfm
o i # W s e

s I, wfer wae 9 o i
w3 FRiE F =R ¥ KAw 17
arTe A Ay fafiee g srafss “gim
Ifa gt ° wm fer

st om. mifarh, waA Af® w6
T F 31 3% & A SFEIH F5 F
ol sfgEd ot @, €1, o). S, afts
F9 3 g Iene Frate A miftreo
it frata Frilaor & g i 7 s
H FeRIA o Ao 3g @ 3 9000 3o
sy | s fom

) smafEm, wam At @ ad
gfrwrd ot st @ W & dwdw,
Yfrs (3 R) o & A A, 3w, A
amtrs A fiF 16 o B FewfE
fra@ STl %1 HSIE WA @ ot o |
FeR g “deFRi T wEh A’ ®
arafaa wrdt & s formn | S @ AR S
A FrAfE o weh aEEe ol du-7-m
FEM & FA Y GEEY W SEw

2 . . Aftry el waE At
3 i 27 fadsn @ 7S feel o el s,
Aa o ware fufadl =1 o wiafa
A 5w ¥ um e

T R, ToveEn At 2§ A auee
aftes At 3 faiE 3 fada @ Ty
§ aedm fafee gm o i 3

St § W e o

2 $ A, mam, afes 3w, U
A ¥7 A fATS 25 -31 o H UH &F
Ahg ¥ TRz F Shatae st geeT @

Eifod el stadeia e & S ferany

i o, wWiEE, wae AnfE @
R TR ¥ F W e 3
foi s 1 - 4 TR § HgY FEO fAyafrey
Y U FH2 F wadT W W f |

g @ @ o, afts dfm 3
weE ¥ i 27 9w A A 3R W
gt s, Frafa fawm migsty, afgerg
e favm o e slawdia 3= T
Frafd g § ‘o saregE # #m
9 WU 9T 9199 Wga |

9. A, Sy, afvss Syrfren 3 i 20
TaaT T faareraret § T I 3T wen
g Tt W Wit § and el ¥
AArEA” o W wgd fea ) 3= 5§
WS F UE AFAH TA F AT F |

e @, W, waw dnte @
FiiEe FFEIE Fg & wwd shrEd A
TEaed § fAiF 4 T T a9 AR F
a1 W seor fon |

ofi %, %. oTogged, ambws (9. #) A
feai 21 fedat T Fieem ¥ ey A
¥ diftrl ¥ sieaT Fe ¥ e Wi &
T W AE W 991 ok A% § wm
foan

G R R 16 2 ) L N e e
 far® 6 AR # fawEngem § YA
mitfeufaa wag i q2tg e @ SmEfa
Fawen W wr fom

18



st %, fasagrd A B o Ryt |
o T @ fawmaTzom ¥ Rrafew dweA
A wodt ¥ Iu-3aEf A Ao F0 F
uferor Fdwa 4 v e

ST, feAetaed 3 fiw 11 fadr
F @i gfF T B TFAeEl” WS
wI=R F qUuoT R fae | w O I g
 FoFif AU ¥ F ot AR, wiftard
TR AmfE @ g g, s e, €
TodifeTd, wte (9 R), # *. A,
i (v ), ot 3. . g, T
QETF, st G, THRATR GeEH, ofiwdl
ol gefrEmd, At ol g e
34, At 3 W fe

o 9. . 9, afts Anf 3 A
21 FEAT F AN, fFuaE T A
¥ W0fid G S W ERIER | e feran )

favafaae™ ogeR mEm 3 AvEd
Yead wdE ¥ w15 REsw 9 4l
T & AR I3 5 995 T W T
fFT MU FRET = oEEw R

FHA
A ¥93 R fom, fqemdiy, o ot @
foen, e
dw W O, W AR s,
st TH. ARIAR, Iu-faendty, FeRfa
g v dt, 9. 1\, wHes, 9 ®
a1z <t Hi fafies, W™

st T , Solud, 3T U WH, "E, A
3 @ um @, "5

st i, $ wgeE, miftew 1 39
Y, 0 vEer, TS freed

st . @ 95 df|w, U gnEe
(wfeeamt), aom engw, 79 oo

& b, st afte Amfys, @ o
TE §, w7

st R, wW, q, aFEE il @
g uE €, a9

el &, WOgAAvEA, HewE, Wt Wi
Hegem Ue dfvgen T, KR
st . TrEE, A, 39 e,

e M. uggEd 9, € U OwmEE,
FTEA |

st @, IR wEEE gaEd AEFH
ug 91 17 fA4R F HSUH ¥4

st o, faeagAn aelers % 9T W S
o & & dl &, AR

st JEFAR TR &% TEE (A - N F U
W 5 g Bl F=T

19



A . R, Taega &7 wEEs (A - 1)
% 9% W 18 TR F FEHA

ol A, STH & wEEE (A- 1) F w
W 3 FEr A A

ot R, FHTS a7 wEEE (A - 1) Fw
T 6 STE T Heyd F9

i W Fg §F -1 (AR
T T 18 T W FeRifE

# UF FAYFIAF T - | (F]W)
¥ U5 T 9 A F HH

st . arsh HfIeS RaFiery AErEE
(A - 11-3) F ] W 9 KHER F FI=H

A, T AR A F A - [ (FREEE)
FUE W 12 AEH F FIEH

ARF FEAETF A -1 (AFER) &
9 W@ | T F FfeRE

dedl s a s 9 -1 (9F%F) F =
w15 fgadt F QR

siigal @, T A gEEey EEs
* 9g W 1 Rt A FEA

fl ta. . A TFAR sfuwd
(R - 9) F 95 W 1 JAT ‘91 F Fiew
i W, TR daedE i
(& - 8) F 98 W 1 FEH, 91 F FEH
st arite frfaam aeral s
(A-7)FREw1IRH FEA
st sm, Al fag T sfuEd
(A -7) F ® W1 FAG@ F FGA

it U AR AHEE & Ug W 27
fodat F FEA

i |, FeHEEAYS IHleF F ug W
2 fedat | FHEH

st & TR AR F 98 T 2 FHEW

F F=EHE

sitwet &, Tian arelerd ¥ Ug W 3 fER
N e

ot (H. AU TREF F UT 9 | A
T Femifia

st i, T GEEF F U W 1 IJHH
) HEuH

s &, foorgend 9T F | W 2
et F1 FEA

St TR W, TEF afte fofrE ¥ W
T 12 AHR B FRAR

st di. . ot afts fafts F g @
2 feda B WA

sfivat . uFR) afts fofts & g W
15 g | WA '

oft g ga% d2d A F 4 - [1 (HFER)
¥ UT W 20 HH B A

ol g ¥, TRF A F A - 11 (HTARF)
F T W 20 A F e

ol T8, 9ONE U F 9 11 (WTaw®) &
9% W 27 TR H R

MW A AFNIFI - I F R
W 16 IEIA F FRAR

o € wwwfew ¥ & 7 1 (JEn)
F 0% W 18 AT F FEA

oft T, ST W % 9 11 (AFRR) F
T W 13 A W PR

20



_ ol o, agzn, v gEa (A - 1-3)

FTER T 1 FOR N 3 AW I @
w

ol 3. . FrE FS TFAF TRTGF
(F-2)FR®WW1 JORF FRaAN

aft g, il T FS THAF TR
(A-2) F W1 JAR N FRAR

ot Ta, ). § wes awAIa wREE
(#.2) ¥ W1 AR F FEEAR

sl ), TR, G FS FFAH HOHT
(F-2) F oW1 JAE HN FRIN

A N . AT Fes aFAF geEw
(F-2) FR W1 F9a0 N FHER

(F - 2) F N F WIFA V FEA

ft ¥, Suaed, &3 @ (A - 1)
e & sz 3

st . girard, @ % 3 - 1 (ST
uft) et A sEom ¥

ol 1. Fag Wik, W& A - 1 (AT
oft=t) oA | Aegn ¥

A

A F . U, Fss fafs 4 g
RNMFIF U, W ek ¥ P

ot &, WHA, W F -1 12 3G )/
¥ FIA |

arfersfiar w1t oy 21 w Feafafae =afE
anfem A g

ol TR, AWM. AAEUA, WIHF TAEE
FfIF 31 ITEA HSUR

st ¥, VEEEA W, TR Al
(@ - 5) 31 g faffam |

sl vt g A - 5 31 AR W

siqel @ferar YE@E, & - 2, 31 goE
Fifcihe

Nl W T, AF F - 1131 J9E
- CEdIEE]

st ©a, W, A, F F - 111 31 0T
H2H

off &, MUEIPoH, @ F d - 11 30 7
HeuH

M 3. W gEEg, dFE (W AN) 3
Segart HgTH

st . wW 3w, IFF (T F) 30 [
HeFif

Mt @, weIirErd, adaF 1 T
FeRta—afes dafmEh |

FfeTFe JTAMA F3 B T @, Yoy,
TN aftat F wE) A 5 qewt B
FEHET & WY HUH 2 |

FAM M IF Py ‘TR F sTaaw
1 g ¢ Seght s ¥ RAEE
FRfe iRl " W FEA fEe
vrenf) favafarmmer g el saf SeM

21




A omE i SRR e (i) A S
anteyia § @ fE |

S} . aRaTm, YA JATEIH e
N ¢ O GO F F[dEm §
Ao M wenfom e N Agdl S
SR W FNA faae @ o
favafaarer g Siwedl Suiy ug[ # T
3= 21 |, geiem ¥ ariey ® =m fean

i AR SeEw SRA, yAagd afts
wiém 3 gfg St Trkfirre fusm o fedige
0 & WA W eEE” @ A e
E WRE favafrmas go el sufg
wem v | 3% 3l uiE e & Arieei
¥ = e

sl Fom ofar, Afrs (9 #) #
forcant fmen o 3ok fudis “faean foen g

T Jafaal # WEER — Th Heedd
i o FHfS gEaA U Afawferm
oM g feed sl wEE A o ) 3=
= dwaoil, fi=y, famm fen & |nieste o
FM &1 |

ot df. fargomA, daed st (3 -
5) %1 feA AT 17 o5 R g0 | 390 ad
1965 W 39 W & Wit wag frioor
g ¥ Fge ¥ w4 § Sruee fRa o
3dl yum ® fafim ugl ¥ uee g @M
a1

veun ¥9 & ot F.gATIA, AT 9 -
1l (awEaren) #1 fad fais 2 T\ S
Ul

Front Cover : Collection of Mussel from natural beds

Edited and published by Krishna Srinath, Senior Scienfist, R. Narayana Kumar, Scientist and K. Balachandran,
Tech. Asst., for the Director, Central Marine Fisheries Research Insfilute {Indian Council of Agricultural Research)

Cochin - 682 014.

Tt wear: iven it . weww Fiww (0. ), € ¥, 3w afs fed s, €. wfirwen, fed s, . arem,

&) T,
Printed ot : Amarakerala Industries, Cochin - 682 018,

22



