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BROODSTOCK DEVELOPMENT, SEX REVERSAL AND INDUCED
BREEDING OF GROUPER EPINEPHELUS TAUVINA

Groupers belonging to the family
Serranidae are important brackishwater finfishes
that have high demand in the international
market, particularly in Singapore, Hongkong,
China and Japan. Groupers are widely
distributed in the Indo-Pacific region. In India,
36 species of groupers are recorded, but only a
few contribute to the fishery. The estimated
production of groupers from our waters is around
25,500 mt during 2002-2003. Culture of
grouper has already emerged as an aquaculture
activity in many of the South East Asian
countries and one of the most preferred species
for culture is Epinephelus tauvina.The Central
Institute of Brackishwater Aquaculture (CIBA)
has initiated research programmes on captive
broodstock development and breeding of E.
tauvina since 1999.

BROODSTOCK DEVELOPMENT

Broodstock of E. tauvina (26 nos.)
in the size range of 3.0 to 9.0 kg were maintained
in two 100 ton RCC tanks in the fish hatchery
at Muttukadu. From this stock, one batch of 15
fishes were maintained separately to develop
them as females and another batch of 11 fishes
were selected for sex reversal studies to develop
them as viable males through hormonal
manipulation. Daily 80% water exchange was
done in the fish holding tanks with seawater
pumped from a beach bore well and the tanks
were cleaned on alternate days. A flow-through
facility was also provided, whenever needed.
The fishes were daily fed with7ilapia @ 5%
body weight. Water quality parameters such as
temperature, salinity, pH and dissolved oxygen
were regularly monitored and they were in the
range of 28.5-33.4°C, 22-34 ppt, 7.8-8.1 and
4.5-7.2 ppm, respectively. Routine health
monitoring of fishes was conducted and
prophylactic measures such as bath treatment
with 100 ppm formalin (for one hour) at monthly
intervals were followed to check parasitic
infestation.

SEX REVERSAL THROUGH
HORMONAL MANIPULATION
Groupers are protogynous
hermaphrodities i.e., they are females during
early stage of their life cycle and become males

during the later period. Hence sex reversal
studies were taken up to have functional males
for spawning by administering hormones. The 11
fishes maintained separately were administered
17 u methyl testosterone (MT) orally in the form
of hormone pellets mixed with feed(7ilapia) @
2 mg/kg body weight, on alternate days. After
two months, the fishes were examined and the
results obtained are shown below:

Monith No.of fishes No.of fishes
stocked with milt
Trace |Free flowing
July-Nov 2002 11 Nil Nil
December 2002 11 1 2
January 2003 11 1 3
February 2003 11 1 5
March 2003 11 3 6

Each fish received a total dose of 540
mg of MT in a period of six months. Smaller
fishes of 3.0 to 4.0 kg in weight converted into
males within six months after hormonal
application. Larger fishes of above 6.0 kg fed
with hormone pellets required longer period of
8 months to become males. It can, therefore,
be inferred that smaller fishes (2.5 to 4.0 kg)
may be selected for early sex reversal.

INDUCED BREEDING

E. tauvina was induced bred by
injecting hormones viz., Human Chorionic
Gonadotropin (HCG) and Luteinizing Hormone
Releasing Hormone analogue (LHRHa).

In the first trial, a female fish
weighing 7.0 kg and with an average ova diameter
of 473.5mand three other fishes in weight range
of 3.0-3.5 kg treated with MT were selected for
induced breeding. One of the MT treated fishes
(3.5 kg) was oozing milt freely.

The female fish was injected with 4000
IU of HCG and maintained along with three males
in a 20 tonne RCC tank. After 24 hours of first
injection, the fish received second dose of 2000
IU of HCG.On the third day, slight enlargement
of belly was noticed and the third dose of 2000
1U of HCG was given The fish received a total of
8000 IU of HCG. The fish showed significant
development of belly on the fourth day. After 72
hours of first injection, the fish spawned



spontaneously. Most of the eggs were observed
to be floating on the surface of the spawning
tank. The fish released around 1 million eggs
and they were stocked @ 100 eggs/l in the
incubation tank. The fertilized eggs measured
890 min diameter and contained an oil globule
of 185 m The embryonic development
progressed only up to nine hours.

In the second experiment, a female
fish of 3.3 kg with mean ova diameter of 462.5
mwas administered with 2000 IU of HCG and
released into a 1.5 tonne FRP tank. After 24
hours, a second dose of 2000 IU of HCG was
given. After 48 hours of first injection and 24
hours after the second injection, the fish
showed slight enlargement of the belly and the
third dose of 2000 IU of HCG was
administered. After 72 hours of first injection,
the fish was given a fourth dose of 2000 IU of
HCG. After receiving a total of 8000 1U
of HCG and after 96 hours of first injection,
the fish was again administered with LHRHa
@ 40 mg/kg. After 24 hours of injection of
LHRHa, belly enlargement was seen. By
stripping the fish, collected 20,000 eggs. Milt
from two sex  converted oozing males was
used to fertilize the eggs. After mixing the milt
and eggs thoroughly with a bird’s feather for
about three minutes the eggs were washed and
released in to three rectangular incubation
tanks (250 1) for hatching. The ambient
temperature, salinity and pH of the tank were
30.0°C, 31.00 ppt and 7.8, respectively. About
20% fertilization was noticed and the diameter
of the fertilized egg was 654.4m Hatching was
observed after 22-24 hours. The hatching rate
was 10%. The newly hatched larvae measured
1.78 mm in length. The hatchlings survived
up to 4 days. Further research is on to
sucessfully rear the hatchlings under
controlled conditions to produce seed.

RESEARCH HIGHLIGHTS

Survey of Penaeus monodon
broodstock along the Chennai
coast revealed that the shrimps
caught from the coastal region
showed higher prevalence of
white spot virus disease than
those caught from the deeper
waters.

The probiotic capacity of bacteria,
Serratia sp. was tested in
juveniles of P.monodon (6g) by
incorporating in feed @ 8 x 10%/
ml/day and by bath treatment @
8 x 10*/ml and 8 x 10%/ml for 25
days. The shrimps fed with the
bacteria elicited higher growth
(103.3%) and phenoloxidase
activity (28.5 units) compared to
the control (72.8% and 9.62 units,
respectively). The shrimps, which
received bath treatment, recorded
94 — 98% growth and 22 - 24
units of phenoloxidase activity.

Induced maturation and larval
rearing techniques for the
Japanese kuruma shrimp, Penaeus
japonicus, an alternative species

for aquaculture, were standardized.
Broodstock were successfully
produced from larvae (PL 20)
reared in earthen ponds and FRP
tanks.

Chicken offal in dry form was
incorporated at 0, 5, 10 & 15% in
test diets for larval feeds of seabass,
Lates calcarifer. In 30 days,
fingerlings fed with diet having 5%
offal resulted in better growth
(132%) compared to the control
(128%)with out chicken offal.

VISITORS

Dr.A.D.Diwan, Assistant Director
General (M.Fy.), ICAR, New Delhi,
Shri M.Subramaniam, Finance and
Accounts Officer, Directorate of Oil
Seed Research, Hyderabad, Shri
Durgesh Rai, Samastipur, Bihar and
Shri Koslender Prasad Singh, Dist.
Nalanda, Bihar, 21 January 2003.

Mr.Mohammad Gholizadeh and 10
other delegates from Islamic
Republic of Iran, 25 February 2003.

Dr.M.J.Prince Jayaseelan, Professor,
Dr. Rigi John and Dr. Felix,
Assistant Professors, Fisheries
College and Research Institute,
Tuticorin, Dr.P.Keshavanath,
Professor, College of Fisheries,
Mangalore, Dr.Gopal Rao,
Professor and Dean, College of
Fishery Science, Muthukur, 26
February 2003.

Dr.R.A.Selvakumar, Former ADG
(M.Fy.), ICAR, Dr.G.Thulasi,
Professor and Head, Dept.
of Library Sciences and
Dr.M.Natesan, Estate Officer,
Tamil Nadu Veterinary and Animal
Sciences University, Chennai, 27
February 2003.

Dr.Pedro Bueno, Director General,
Dr.Michael Phillips, NACA,
Bangkok and Dr.Peter Walker,
CSIRO, Australia, 7 March 2003.

Dr.M.C.Nandeesha, Professor and
Head, Dept. of Aquaculture,
College of Fisheries, CAU, Tripura,
15 March 2003.

Dr.C.Vasudevappa, Dr.D.Seenappa
and Dr.G.Y.Keshavappa, Associate
Professors, UAS, Bangalore, 18
March 2003.

Dr.Rajamani, Director, CRRI,
Cuttack, 19 March 2003.
Shri S.Hemachandran,Development
Commissioner-cum-Secretary (Fy.),
Andaman&Nicobar
Administration, Port Blair, 20
March 2003.

ENGAGEMENTS

Dr.Mathew Abraham, Director,
attended the following Meetings /

Workshops / Seminars:

1% Meeting of the Sub Group
Il on Responsible Aquaculture
Development and Application of
Fisheries Research organized
by the Aquaculture Authority,
on 10 January 2003, at New Delhi.

Financial Review Meeting of the
NATP Sub-projects at College of
Agriculture, Pune, on 31 January
2003. Dr.T.C.Santiago, Principal
Scientist and Facilitator, NATP, also
attended the meeting.

Participated in the Interaction
Meeting with the Principal Advisor,
Planning Commission to discuss
matters relating to X Plan EFC of
CIBA, at CMFRI, Cochin, on 13
February 2003. Dr.P.Ravichandran,
Principal Scientist, also attended the
meeting.

Expert Committee Meeting to
scrutinize the applications for setting
up Shrimp Nauplii Production
Centers in Andaman and Nicobar
Islands and Aquaculture Authority
Meeting, at Port Blair, during 21-23
February 2003.

National Workshop on Shrimp
Disease Control and Coastal
Management, jointly organized by
MPEDA, NACA and Ministry of
Agriculture, Govt. of India, at
Chennai, during 5-6 March 2003.

Meeting convened by the Joint
Secretary (EEC), Ministry of
Finance, regarding the Indo-French
Collaborative Project on Seabass
Breeding and Culture, at New Delhi,
on 12 March 2003.

Farmers’-Scientists Interaction
Meet, jointly organized by CIBA and
Fisheries Department, Govt. of
Tamil Nadu, at Ramanathapuram, on
18 March 2003.

Meeting with Director, Department of
Environment, Govt. of Tamil Nadu,
regarding the Indo-French
Collaborative Project, at Chennai, on
24 March 2003.

The scientific, technical and
administrative personnel attended
the following meetings / seminars /
workshops:

Mrs.D.Deboral Vimala, Scientist (SS)
attended the National Fair on Women
Scientists and Enterpreneurs and
Shaping India’s Bio-future, organised
by the Golden Jubilee Biotech Park for
Women Society, at Siruseri Village,
Kancheepuram Dist., during 7-8
January 2003

Dr.I.S.Azad, Senior Scientist
participated in the National Hindi
Seminar on Fisheries Research
Development in India, organized by



CIFE, at Mumbai, during 15-16
January 2003.

Dr.B.P.Gupta, Principal Scientist,
participated in the National Hindi
Seminar on “Samudree Matsyikee
Mein Anusandhan Ki Nayee
Samasyayein — Ek Pahachan”, at
CMFRI, Kochi, during 30-31
January 2003,.

Dr.S.A.Ali, Principal Scientist
attended the FISHNET meeting
(Fish Nutrition and Biochemistry),
convened by the Deputy Director
General (Fy.), at New Delhi, on 21
January 2003.

Dr.B.P.Gupta, Principal Scientist,
attended the Aquatic Environment
Management Meeting, convened by
the Deputy Director General (Fy.), at
New Delhi, on 4 February 2003.

Dr.K.P.Jithendran, Senior Scientist,
participated in the Coloquium on
Biotechnology Applications in
Fisheries Research and
Development, at Veterinary College,
Chennai, on 7 February 2003.

Dr.P.Ravichandran, Principal
Scientist, attended the 4™ Meeting of
the committee constituted by
MPEDA, to scrutinize applications
for Registration of Aquaculture
Consultants, at Cochin, on 14
February 2003.

Dr.P.Ravichandran,Principal
Scientist, Dr.K.K.Vijayan, Senior
Scientist and Dr.M.Muralidhar,
Scientist (SS), attended the National
Workshop on Shrimp Disease
Control and Coastal Management,
jointly  organized by MPEDA,
NACA and Ministry of Agriculture,
Govt.of  India, at Chennai, during
5-6 March 2003.

Dr.J.Syama Dayal,Scientist,
participated in the National
Conference on Aquaculture
Nutrition, organized by CMFRI, at
Cochin, during 12-14 March 2003.

Dr.P.Ravichandran and Dr. T.C.
Santiago, Principal Scientists,
participated in the Review
Workshop related to NATP projects
viz., “Shrimp and fish broodstock
development and breeding under
captive conditions” and “Shrimp
and fish health management”,at
CTCRI,Trivandrum, during 17-18
March 2003.

Dr.G.Gopikrishna,Senior
Scientist, attended the National
Symposium on Genetics and Gene
Banking of Fish and Shellfish, at
CIFE, Mumbai, during 29-30
March 2003.

MEETINGS
INSTITUTE MANAGEMENT COMMITTEE

24% Meeting of the Institute

Management Committee was held at
CIBA, Chennai, on 21 January 2003.

FARMERS’ MEET

A farmer-scientist interaction

meeting was organized on 26 i

February 2003 at Nagapattinam,
Tamil Nadu, in collaboration with
the Department of Fisheries, Govt.

of Tamil Nadu. Shri Sudeep Jain, *

IAS, Collector, Nagapattinam
District presided over the function.
Dr.P.Ravichandran, Principal

Scientist & Head of Office, CIBA *

inaugurated the meet. Shri Thillai
Govindan, Joint Director of

Fisheries, Govt. of Tamil Nadu,

Shri S.Vijayakumar, Assistant
Director, MPEDA, Thanjavur, Shri

Ali Hussian and Shri Sethupathy,

representatives of Aquafarmers’
Association, Nagapattinam District,
offered felicitations. About 150
farmers from
Thanjavur and Thiruvarur districts
participated in the meet, besides
officials from various departments.

A farmers’ meet was conducted on
25 March 2003 at Ramanathapuram
in collaboration with the
Department of Fisheries, Govt. of
Tamil Nadu. A total of 65 shrimp
farmers and 10 officials
participated. =~ The meet was
presided over by Shri T.Jeyaseelan
Jeevanandham, Deputy Director of
Fisheries, Madurai and inaugurated
by Dr.S.Kulasekarapandian,
Principal Scientist, CIBA. Shri
K.Thangaraj, Assistant Director of
Fisheries, Ramanathapuram and
Shri  M.A.Sheik, President,
shrimp Farmers’ Association,
Ramanathapuram, offered
felicitations.

NATP-IVLP PROGRAMME TELECAST
BY DOORDHARSHAN KENDRA,
CHENNAI

Doordharshan Kendra, Chennai
covered the activities under NATP
/ IVLP project implemented by
CIBA at Kattur village, Tiruvallur
district, on 31 January 2003. The
success stories under the project
were telecasted by the Pothigai TV
channel (in Tamil), on 4 February
2003 and 11 February 2003.

HUMAN RESOURCE DEVELOPMENT

sk

Shri K.Ponnusamy, Scientist,
attended the training programme on
Monitoring and Evaluation of
Extension Programmes, organized
by the Division of Agricultural
Extension, IARI, at New Delhi, from
18 February 2003 to 10 March
2003.

Dr.K.PJithendran, Senior Scientist
attended the training programme

TRAINING

Nagapattinam, *

on Advances in Fish Disease
Diagnostics, organized by CIFE, at
Mumbai from 25 February 2003 to
17 March 2003.

A training programme was organized
by CIBA on various aspects of brackishwater
aquaculture, for 20 fisher women, at Nellore,
Andhra Pradesh, during 24-28 March 2003.

Under NATP-IVLP Programme, the
following training programmes were
organized at Kattur village, Ponneri
Taluk, Tamil Nadu.

Ornamental fish culture for 10
farmers at Southern India Aquarists,
Chennai,on18 December2002.

Immunostimulation techniques in
aquaculture for 10 farmers, on 3
January 2003.

Package of practices for green
gram cultivation,on 24 January
2003.

Vermicompost preparation, on 12

February 2003.

Lectures and demonstrations were
conducted for the following at CIBA, Chennai
and Muttukadu Experimental Station:
€ 37 students (M.Sc. Zoology) from

Ethiraj College for Women, Chennai,

on 27 January 2003.

64 students (B.Sc. and M.Sc.
Microbiology and M.Sc.
Biotechnology) from Hindustan Arts
College, Kelambakkam, on 4 February
2003.

19 students (M.Sc. Zoology) from
Thiruvallur University, Vellore, on 13
February 2003.

30 students (M.Sc. Zoology) from
Pachaiappa’s Arts College, Chennai,
on 17 February 2003.

27 students (B.Sc. Microbiology)
from Pachaiappa’s Arts College on 28
February 2003.

125 students (B.Sc.) from Quaide-E-
Milleth Government College,
Chennai, on 7 March 2003.

19 students (B.F.Sc.) from Fisheries
College and Research Institute,
Tuticorin, on 13 March 2003.

STAFF NEWS
Appointment

Dr.S.Kannappan appointed as
Scientist, 11 February 2003.

Shri J.Devaraj appointed as
Supporting Staff Gr.I, 7 March 2003.

Relief

* Shri Dhaneswar Das, SS Gr.III, on
VRS, 26 March 2003.
Shri B.K.Jana, SS.Gr.III, on VRS,
1 February 2003.

Obituary

o Shri N.K.Jana, S.S.Gr.I, Kakdwip
Research Centre of CIBA,
27 February 2003.
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