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PREFACE

Greetings from Team CIFA!

A cherished dream of opening a new center of CIFA was fulfilled on the 2 August 2011 when I penned 

an MoU with Dr. K.B. Kathiria, Director of Research and Dean, PG Studies, Anand Agricultural 

University (AAU) in presence of Dr. A.M. Shekh, Hon'ble Vice-Chancellor of AAU, Dr. P. Patel, Director, 

Extension Education, AAU, Dr. P.R. Vaishnav, Registrar, AAU and Dr. A.K. Sahu, Head of Division, CIFA. 

At present two scientists are posted at this centre. It is even gladder to mention here that our 

honourable Secretary, DARE and DG, ICAR, Dr. S. Ayyappan formally inaugurated the Regional 

Research Centre of the Central Institute of Freshwater Aquaculture (CIFA) at Anand, Gujarat on 

2June 2012 in the presence.The Centre is mandated to do applied research and extension 

programmes in freshwater aquaculture for the benefit of the people of this region. CIFA has also 

organized National Fish Farmers' Day and Farm Innovators Meet, National workshop on 'Portable FRP 

Carp Hatchery Technology' and International Brainstorming meet on 'Recent Advances in Fish 

Reproductive Physiology'. The Institute was co-organizer of an important meeting, the 4th meeting 

of 'Farmers First' committee at Vijayawada on 13 August 2011. Let me also congratulate my 

colleagues who brought laurels to the Institute through winning awards and taking part in 

international assignments. CIFA has hosted a scientist from Nigeria to undergo post-doctoral 

research under DBT-TWAS 2011 programme. The guidelines for responsible farming tilapia in Indian 

aquaculture systems drafted by a committee headed by me were approved by the Ministry of 

Agriculture, and now tilapia is an approved species for aquaculture.

Research goals for our XII five year plan are: Improvement of seed production system, system & 

species diversification and prioritization, genetic up-gradation of prioritized cultured stocks, feeds 

for prioritized cultured species, fish and shellfish health management, water management, farm 

mechanization & automation, and socio-economic impact and policy research. The performance 

measures for these goals would be production efficiency improvement, technology packages, 

genetically improved stocks, farm-made feeds with improved FCR, diagnostics and prophylactics, 

water budgeting, increasing water productivity and water quality management, improved farm 

implements, and technology assessment and consultations, respectively. The flagship programme of 

CIFA will be “Development of technology packages and demonstrations to achieve sustainable 

production of fish (10 t/ha/year) through responsible freshwater aquaculture practices”. I am glad 

to mention here that a National Freshwater Fish Broodbank Facility for Cultivable Freshwater Fishes 

has been established with partnership of Odisha State Fisheries Department, NFDB, CIFA, and 

NBFGR, in order to ensure supply of high quality seeds for distribution to private hatcheries for 

nation-wide distribution. On 23 March, CIFA and the Odisha State Fisheries Department have signaled 

the beginning of this Facility in the Kausalyaganga farm of the latter by starting reconnaissance 

survey.



In commemoration of Silver Jubilee Year of the Institute, a good number of workshops, training 

programmes and other events were being organized during the year. The Institute organized 

National Consultation and Stakeholders meet on 30 January 2012. Farmers, the end users of 

research outputs, must have a say in deciding research priorities. Representatives from farming 

community, industry, state line departments and R&D institutions as well as eminent aquaculture 

experts participated in the deliberations. To promote freshwater aquaculture in Mizoram through 

provision of enabling technologies, training programmes, demonstrations, and other critical inputs, 

the Institute had organized a training programme on 'Aquaculture for Entrepreneurship 

Development in Mizoram' in collaboration with KVK, Mamit during 1-3 February 2012 at Lengpui. The 

training programme was inaugurated by Hon'ble Secretary DARE & Director General, ICAR, Dr. S. 

Ayyappan. Programme coordinators of all 7 KVKs of the state were present in addition to Subject 

Matter Specialists, and other staff members. A face-to-face interaction meet with stakeholders was 

held at Field Station of CIFA, Kalyani on 21 February, 2012. Prior to the event DDG (FY.), ICAR, Dr. 

(Mrs.) B. Meenakumari inaugurated four new infrastructure facilities. The National Conference on 

'Aquaculture – Fish for Billion' held on 16-17 February in commemoration of Silver Jubilee Year was 

attended by practically the entire 'who is who' in fisheries and aquaculture! The Conference was 

inaugurated by Hon'ble Sri Ramesh Chandra Majhi, Minister, Fisheries and Science & Technology, 

Odisha. Several relevant issues in freshwater aquaculture, including water scarcity, food & 

nutritional security, need for multidisciplinary and multidepartment approach to address 

aquaculture development and other thematic issues, such as broodstock up-gradation and quality 

seed production, species & system diversification, fish feed, disease diagnostics, health 

management, extension, post-harvest and marketing were discussed. 

A modern feed mill, a national feed testing facility, nutritional digestibility study laboratory and 

Physiology field laboratory  were being inaugurated by Hon'ble Secretary DARE & Director General, 

ICAR, Dr. S. Ayyappan on 2nd January 2012. CIFA is proud of receiving the ICAR Best Annual Report 

Award during the last year in large institutions category. Our researchers have shown their potential 

in different sectors of aquaculture, particularly in attracting funds from various national and 

international organizations. The salient achievements made during the year are: rohu 

transcriptome through high throughput sequencing, mitochondrial genome map of Indian major 

carps, global transcriptome of Klebsiella pneumonia, release of Pangas feeds and farm-made feed 

for carps, captive breeding of murrels, setting of cryomilt banks, etc.

CIFA is gearing up to face the challenges and tasks ahead. I would like to place on record my 

gratefulness to our dynamic Secretary, DARE and Director General, ICAR, Dr. S. Ayyappan, Deputy 

Director General (Fisheries), ICAR, Dr. B. Meenakumari and Assistant Director General (Inland 

Fisheries), ICAR, Dr. S.D. Singh for their encouragement and support. Let me also compliment the 

editorial team of this Annual Report for their commendable work.

Dr P. Jayasankar
Director
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EXECUTIVE SUMMARY

1. Name & address Central Institute of Freshwater Aquaculture

of the Institute Kausalyaganga, Bhubaneswar 751 002

Odisha, India

a) Headquarters Kausalyaganga, Bhubaneswar 751 002

Odisha

b) Regional Centres i) Regional Research Centre

Rahara Fish Farm, Rahara 743 186,

West Bengal

(Field Station of RRC, Rahara:

A/5, Phase-III Santhalpara, Nadia,

Kalyani 741 235, West Bengal)

ii) Regional Research Centre

Hessarghatta Lake, Bengaluru 560 089,

Karnataka

iii) Regional Research Centre

Penamaluru Fish Seed Farm, Penamaluru,

Vijayawada 521 139, Andhra Pradesh

iv) Regional Research Centre

ATIC, Anand Agricultural University,

Borsad Chowkadi, Anand-388001, Gujarat

c) KVK Krishi Vigyan Kendra

Kausalyaganga, Bhubaneswar 751 002

Odisha
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2. Budget (2011-12)

a) Institute (`̀̀̀̀ in lakhs)

b) External sources (Rs. in lakhs)

c) Revenue generated (2011-12) (Rs. in lakhs)

Plan Non-Plan

Provision Expenditure Provision Expenditure

800.00 797.23 1704.00 1699.29

Source Amount

Farm produce 5.94

Sale of fish and poultry 9.38

Sale of vehicle/machine 1.48

Licence fee/water charges 2.30

Analytical testing fee 0.06

Cost of tender forms 0.48

Services rendered 3.47

Training 7.13

Miscellaneous 26.50

Interest on loans and advances 15.74

Interest on TDR 14.74

Others (Royalty & Instt. Charges) 7.33

Total: 94.50

Source Amount

Pension & Gratuity 113.51

ICAR/APA/IPR/NFBSFARA/KVK/NAIP/NEH 305.62

P Loans & Advances 19.95

Externally funded projects 300.23

Total 740.40
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3. Staff position (as on 31.3.2012)

Category                                        Sanction Position Vacant
Scientific
Director 1 1 -
HoD 4 3 1
Principal Scientist 2 1 1
Senior Scientist 12 12 -
Scientist 60 39 21
Total: 79 56 23
Technical Staff
Category-III 3 1 2
Category-II 24 15 9
Caegory-I 24 22 2
Total: 51 38 13
Administrative Staff
Sr. Administative Officer 1 - 1
A.O. 1 1 -
F&A.O. 1 - 1
AF&A.O. 1 1 -
A.A.O. 5 4 1
Security Officer 1 1 -
P.S. 1 1 -
P.A. 3 3 -
Assistant 10 7 3
U.D.C. 6 6 -
Junior Steno 1 - 1
L.D.C. 6 4 2
Total: 37 28 9
Supporting
Skilled Support Staff 127 104 23
Total: 294 226 68

Staff position of KVK (as on 31.3.2012)

Category Sanction Position Vacant
Scientific

Programme Coordinator 1 - 1

Technical
Subject Matter Specialist 6 4 2

Programme Assistant 3 3 -

T-1 (Driver) 2 2 -

Administrative
Assistant 1 - 1

Junior Steno 1 - 1

Supporting
Skilled Support Staff 2 2 -

Total: 16 11 5
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4. Research Projects

a) Institute-based : 16

b) Externally-funded : 34

5. Training programmes conducted

6. Manpower development

a) No. of persons trained at national level :  11

b) No. of persons trained at international level :  05

7. Workshops organized

National : 06

International : 01

8. Participation in symposia/seminars/workshops, etc.

9. Infrastructure development

Kausalyaganga

The on-line examination centre of ASRB at CIFA was formally inaugurated by Dr. M. J. Modayil,
Member, ASRB, New Delhi on 13 June 2011. This centre has a capacity of conducting online
examination for  100 candidates at a time.

A new generation feed mill with grinder, mixer, extruder, pelletiser, dryer, grader, and packing
facilities was installed at the Institute.

Referral Laboratory for fish feed analysis and facility for experiment on nutrient digestibility of
fish were created.

Physiology field laboratory  for  carp  brood development was created.

Renovation of staff recreation club building.

Renovation of Type-V/Qr.No. 02

Construction of RCC circular tank with all water inlet/outlet facilities,  a bore well with
submersible pump with over head tank  in physiology field lab.

Renovation of carp breeding ponds with dyke making (685 m) and desilting (3,000 sq.m)

Making of dyke (426 m) and desilting of ponds (10,000 sq.m) in back sector grow-out ponds (GP
4 and 5)

Providing and fixing of iron frame and grill enclose on probiotics field lab

Making of a RCC counterfort retaining wall besides newly constructed genetics hatchery

Making a deep borewell (2 nos.) with all suction and delivery pipe line at genetics  hatchery

Level No. of programmes No. of participants

National 21 672

International 1 06

Level No. of participants

National 49

International 06
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Development of laboratories for FNP Division

New facilities under Computer Section

Under the NAIP project on Strengthing statistical computing at NARS, SAS version 9.3 software
has been received from ICAR and installed in more than 15 computers, thereby facilitating
researchers of the Institute to perform statistical analysis of data.

The Institute is connected to the National Knowledge Network and under this programme, high
speed internet connectivity has been provided with an initial speed of 100 Mbps, which would
later be scaled up to 1 gbps.

Regional Research Centre, Rahara

Development of model integrated farming system-cum-training hall

Linking road from hatchery to sewage pump station

Field Station, Kalyani

Dr Hiralal Chaudhury Hall for conducting training programmes

High Value Indigenous Fish Bank (0.1 ha) for stocking and rearing of fish having regional
importance, customer preference and high market price

Pabda Hatchery Complex comprising of two numbers of breeding and hatching pools, and two
numbers of cemented rearing tanks (20 ft x 10 ft x 4 ft each) for commercial production of
Pabda seed

Parking lot

Setting up of one hood/portico on the entry point of the existing office building

New entrance gate

Development of land with dressing and leveling of low lands of the farm complex

Renovation of the internal road of the farm complex

Two stocking ponds (50 m X 20 m) for small indegenious freshwater fish species (SIFFS)

Aquatic wet lab and SIFFS rearing facilities

Construction of poultry and duckery shed

10. Salient Research Achievements

Thirty percent protein diet was found to be effective for growth and survival of filament barb
fry.

The average water requirement to produce one lakh spawn of carps varies from 9,145 to 10,182
liters.

Captive breeding of Channa striatus was carried out successfully.

Aquaculture field school has been proved to be an innovative tool for technology transfer for
community aquaculture management.

Large number of training programmes were organised on aquaculture technologies for NEH
region.

Multispecies carp farming with incorporation of minor carp/barb led to increase in fish production.

A 10-15% better growth in the upgraded broodstock of carps has been rendered from different
hatcheries using cryomilt.

Transgenic rohu fry were produced showing mylz2 promoter-driven GFP expression in skeletal
muscle.

Rohu transcriptiance information unraveled for future genetic research.
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The complete mitochondrial genes of all three major carps were sequenced and characterized.

Post-prandial metabolic rate and Specific Dynamic Action are directly correlated to dietary
protein level and also higher in Jayanti rohu compared to control rohu.

Fifty ppm of iron was found to be optimum for the growth of rohu fingerlings.

Awbel at 1% level acts as an feed attractant for mrigal.

Rain tree pod could be used as non-conventional plant protein source in carp feed.

Three months off-feeding followed by six months refeeding led to 100% growth compensation in
Indian major carp polyculture.

Prolong photoperiod with above ambient temperature is essential for ptimal gonadal maturation
during off-season in rohu.

Pangas grow I and II feeds for fry and fingerlings of P. pangasius were developed.

GRAM-CA-Feed (a farm-made feed with locally available ingredients) was developed for carp
polyculture systems.

A pilot scale feed mill and a national feed testing facility was set up at this Institute.

The nutrient profiling of few important carps and catfishes was determined.

The effective doses of two avermectins i.e., ivermectin and doramectins for control of argulosis
in carps were determined.

Twenty-one ammonia oxidizing bacteria were isolated from sewage water with five isolates
having terminal denitrification activity.

Probiotic bacterial strains were isolated from carp intestine with antagonistic activities against
fish gram-ve pathogens.

The potential role of ceruoplasmin activity in rohu as an indirect marker for aeromoniasis
resistance was explored.

TLRs 2, 3, 5 and 22 from IMCs were cloned, and characterized.

Recombinant capsid protein of Mr NV was found to reduce viral load in experimentally nodavirus
infected prawns after 14 days.

The biological role of recombinant rohu IL8 was determined and found to be chemotactic and
augment production of superoxides.

Global transcriptome analysis of Klebsiella pneumonia in response of high temperature was
generated.

Different DNA vaccine constructs of E. tarda were evaluated for their vaccine potential in rohu.

Majority of fish farmers are aware and concern about climate change and its impacts on
aquaculture.

The impact of portable FRP carp hatchery on carp seed production was studied.

Demonstrations of automatic fish feeders and FRP carp hatchery were conducted at different
places of Odisha.
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INTRODUCTION

Mandate

With a view to give proper direction and attention
to such areas of research that would enable
development of freshwater resources to obtain
increased yield per unit area, thereby leading to
higher aquaculture production from the culturable/
reclaimable ponds and tanks in the country, the
following is the revised mandates of CIFA.

To conduct basic, strategic and applied
research in freshwater aquaculture;

To enhance production efficiencies through
incorporation of biotechnological tools;

To undertake studies on diversification of
aquaculture practices with reference to
species and systems; and

To provide training and consultancy services

Brief History

The Central Institute of Freshwater Aquaculture had
its beginnings as the Pond Culture Division of the
Central Inland Fisheries Research Institute, which
was established at Cuttack, Odisha in 1949. The
Division was later upgraded as the Freshwater
Aquaculture Research and Training Centre (FARTC)
established at Bhubaneswar in 1976 with UNDP/FAO
assistance. Further, the Centre attained the status
of an independent Institute under the organization
plan of ICAR during 1986, and the functional
existence of the Institute came into effect from 1st

April, 1987. The Institute celebrated silver jubilee
year during 2011-12 as a mark of completion of 25
years of the services to the nation.

The Institute has a comprehensive mandate of
research, training, education and extension in
different aspects of freshwater aquaculture. With
the largest  freshwater farm comprising over 380
ponds of assorted sizes and yard facilities in the
country at Kausalyaganga, Bhubaneswar, the
Institute is undertaking researches on carps,
catfishes, freshwater prawns and molluscs. The
Institute possesses fully equipped laboratories in the
disciplines of finfish and shellfish breeding, aquatic
chemistry, microbiology, fish physiology, nutrition,
genetics, biotechnology, pathology, ornamental fish
breeding and culture, engineering, economics,
statistics and extension.

The Institute has four Regional Research Centres
operating at different parts of the country to cater
to the specific needs of the regions viz. Regional
Research Centre, Rahara (West Bengal); Regional
Research Centre, Bengaluru (Karnataka); Regional
Research Centre, Vijayawada (Andhra Pradesh) and
Regional Research Centre, Anand (Gujarat).

The Institute is recognized as the Regional Lead
Centre on Carp Farming under the Network of
Aquaculture Centres in Asia-Pacific (NACA), which
is an intergovernmental organization. A Depository
Library of the Food and Agricultural Organisation
(FAO) of the United Nations is also operational at
the Institute. The CIFA works closely with many
government organisations like Department of Animal
Husbandy, Dairy and Fisheries (DAHD&F) and
National Fisheries Development Board (NFDB) of
Government of India.
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RESEARCH ACCOMPLISHMENTS

A. Aquaculture Production and Environment

Project Title : Diversification in
freshwater aquaculture for
sustainable production

Sub-project : Development of breeding
protocols and larval
rearing of indigenous
species Puntius
filamentosus and Puntius
denisonii

Project Code : I-54 (m)

Funding Agency : Institute-based

Duration : April 2008 – March 2012

Project Personnel : S. K. Swain (PI), K. D.
Mahapatra, P. Swain and
Rajesh N.

Breeding of filament barb

Puntius filamentosus was bred in the third
consecutive year. Brooders were developed from the
induced bred young ones in the hatchery facility.
Brooders (15-30 g) were selected for breeding in
hapas under shade net facility. The male and female
fishes were maintained in 3:2 ratio for better
fertilization rate. The average latency period and
incubation period of filament barb were 64 h and
72 h, respectively. The fish bred in the middle of
October and the breeding programme continued till
the end of November. More than thousand young
ones were produced in six breeding trials.

Effect of different levels of protein on growth and
survival of filament barb larvae

Feeding trial for 45 days was conducted to
investigate the effect of three different levels of
protein (20, 25, 30%) feed on growth and survival of

filament barb fry. The experiment was conducted
in FRP tanks without aeration. Fry fed with 30%
protein feed showed significantly higher final weight,
SGR, percent weight gain, final length percentage
gain as compared to fry fed with 20% and 25% protein
level feeds (Figs. 1,2).

Fig. 1. Effect of graded levels of dietary protein on the
body length of filament barb

Fig. 2. Effect of graded levels of dietary protein on the
body weight of filament barb

Fecundity and GSI of denisonii barb under captivity

Six numbers of fully matured denisonii barb
(weighing 17.8-18.6 g) were selected for fecundity
study. The female fish matured under captivity

Captive breeding &
rearing technology
of filament barb,
Puntius
filamentosus has
developed
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showed an average gonad weight of 1.191 g, GSI of
6.59% and total number of eggs of 1788. The colour
of ripen eggs were found to be golden brown and
eggs were not fully sticky in nature.

Sub-project : Water budgeting and
management in hatchery
and small earthen ponds
for seed production of
carps

Project code : I-54 (O)

Funding Agency : Institute-based

Duration : April 2010 – March 2013

Project Personnel : P. Routray (PI), N. K. Maity,
P. C. Das, Bikash Sarkar,
S. Chand and D. K. Verma

Utilization pattern of water and energy during the
operational cycle of Indian major carp spawning
in the hatchery

The assessment of water utilization pattern in
private hatcheries and CIFA hatcheries revealed 45-
50% more water consumption in private hatcheries.
The energy requirement (22.86 unit) was estimated
to be quite higher at private hatcheries and the
reason behind may be lack of awareness to use
optimum water and unskilled hatchery staff. Total
water requirement  for one operation of breeding
(5.0 m) and incubation pool (3.0 m) varies from
2.74 lakh to 3.05 lakh litres  (274 to 305 m3). The
average water requirement to produce one lakh
spawn varies from 9,145 to 10,182 liters (9.145 to
10.182 m3).

Sub-project : Captive breeding of
stripped snakeheads
Channa striatus for seed
production

Project code : I-54 (P)

Funding Agency : Institute-based

Duration : April 2011 – March 2014

Project Personnel : Rajesh Kumar (PI), Kuldeep
Kumar, A. K. Sahu and U.
L. Mohanty

Brood stock management

Brood fish were kept in the cement cistern with 5-6
inch soil base. About one-fourth of the water spread

area was covered with aquatic weed. The brood fish
were fed 3% of their biomass per day i.e., earthworm
1%, insects/prawn/small fish 1% and trash fish:rice
bran (80:20) 1%. The water quality parameters were
kept within optimal range by exchanging the water
twice in a week. The gonad development was good
and fish responded well upon induced breeding.

Captive breeding

Four sets of fish have been successfully induced bred
during May-June, 2011. C. striatus female weighing
225-550 g and male weighing 500-900 g were chosen
based on their maturity status for captive breeding.
The concrete cisterns of size 5x3 m2 were filled with
water (30-32°C) and one-fourth of the water area
covered with aquatic weed. In the evening hours,
fish were injected 25th HCG at the dose of 2000-
2500 IU/kg body weight at the base of pectoral fins.
The spawning time was found to be 16-18 h. Eggs
were spherical, non-adhesive, free floating and
straw yellow in color. Fertilized eggs were
transparent and unfertilized eggs were opaque/
white. The average size of the fertilized eggs was
1.1-1.2 mm. The fecundity was in the range of
18,600-24,000 eggs/kg body weight. Incubation time
was 16-18 h. The fertilization rate was in the range
of 65-92%. The hatching was found to be in the range
of 44-85%. The size of newly hatched larva was 3-
3.5 mm. Feeding started 72 h after hatching and
larvae accepted zooplanktons. Spawn were further
reared to fry and fingerlings. About 5,000 fingerlings
were produced.

Gonad

During December - February the GSI was found to
be in the range of 0.31-0.67 and 0.09-0.12 in females
and males, respectively. Male snakehead showed a
very thin thread-like gonad.

Preparation and implantation of hormone pellets

Twenty parts of cholesterol and one part of binder
(gelatin:gum acasia::1:1) were mixed well with help
of pestle and mortar. The required quantity of HCG
hormone was added and mixed properly. Ethyl
alcohol (50%) was added and continuously mixed to
get a gel like consistency. The HCG hormone pellets
of size 2x4 mm and weighing 15-20 mg containing
about 200 IU of HCG were prepared. GnRHa pellet
was also made similarly except the mixture was kept
at 35 °C for drying to get gel like consistency. Each

Water
requirement
in carp hatching
determined
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pellet had approximately about 10 g of GnRHa. The
pellets were implanted intramuscularly on dorsal
side of the fish. Rice or oval shaped pellets are easy
to implant and also it requires very small incision.
Therefore, fish incur less stress and the chance of
rejection was also minimized.

Project Title : Genetic improvement of
freshwater prawn,
M a c r o b r a c h i u m
rosenbergii (de Man) in
India - Phase II

Project Code : E-40

Funding Agency : World Fish Centre,
Malaysia

Duration : October, 2010 – December,
2012

Project Personnel : Bindu R. Pillai (PI), K. D.
Mahapatra, P. K. Meher,
Lalrin Sanga and S. Sahu

Grow-out evaluation of second generation of
selectively bred M. rosenbergii

Grow-out evaluation of second generation (batch
1) M. rosenbergii was carried out in three 400 m2

(0.04 ha) earthen ponds. A total of 3564 juveniles
from 47 full-sib families were tagged individually
with VIA tag and stocked in grow-out ponds at 3/m2

and reared for 130-150 days. Prawns were fed twice
daily with commercial pellet feed at 10% of the
biomass per day in the first month, which was
modified every month based on the body weight.
Ponds were provided with continuous aeration from
an air blower. After completion of the grow-out
period, ponds were dewatered completely and all
surviving prawns were collected and sorted by sex
and morphotype, and measured for carapace length,
standard length, total length and individual weight.
Tag numbers in those prawns with readable tags were
also recorded. After measurement, the prawns were
released to another well-prepared 0.04 ha pond and
reared until the completion of data analysis. The
final survival rate of tagged juveniles ranged from
33.4 to 71.3% with an average of 56.3%.  Average
retention of VIA tag was 73.4% and nearly 90% of
the retained tags were readable.  Average final size
at harvest was 26.8±15.3 g and the sex ratio (males:
females) was 1:1.1.

In batch 2 of second generation 2,667 juvenile
prawns from nine full-sib families were tagged
individually with VIA tag and stocked at 3/m2 in two
100 m2 tanks for grow-out. The average final survival
was 45.2%, retention of VIA tag was 58.6% and the
average final weight 23.8±10.4 g with sex ratio
(males: females) of 1:2.5.

Production of Generation 3 (mating, larval rearing
and juvenile raising)

The data set for the genetic evaluation of the
generation two (G2) consisted of 1492 progeny that
were the offsprings of 47 dams and 32 sires. 
Breeding values of generation two individuals were
estimated, and families and individuals were ranked
for undertaking third round of selection and mate
allocation. The mating cycle among selected G2
individuals was conducted in the second week of
August 2011.  A total of 45 sires and 120 dams were
selected for mating and stocked in mating tanks at
1:2 or 1:3 sex ratio. The selected prawns were

Generation 3
selectively
breed prawn for
higher growth
produced
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observed on a daily basis to record spawning. A total
of 65 berried females were collected and stocked
in 500 l FRP tank for the completion of embryonic
period. Forty-eight full-sib larval families were
obtained and the larval rearing of 45 full-sib families
was successfully completed. Post-larvae (1000 nos.)
were collected from all 45 full-sib families and
transferred to freshwater and reared for 20 days in
hatchery. After 20 days 400 PLs were collected from
each of the 45 full-sib families and stocked in
duplicate in nylon hapas (2.5x1.0x1.0 m) fixed in
cement cisterns. PLs were reared for a period of 90
days till they attained taggable size. Survival in
different families after 90 days ranged from 58-
97.5%.

Project Title : Impact of aquaculture on
environment

Project code : I-67

Funding Agency : Institute-based

Duration : April 2009 – March 2012

Project Personnel : S. Adhikari (PI), A. E.
Eknath (up to June 2011),
J. K. Jena (up to Oct.
2010), Subash Sarkar,
Ramesh Rathod (on study
leave), K. C. Pani and
B. S. Giri

Possible impact of climate change on toxicity of
pollutants to fishes

The toxic effect of common pollutants, like
organophosphates and heavy metals found to
increase at higher temperatures. An increase in fish
metabolism also facilitates a faster depuration of
toxicants. However, despite their increased ability
to metabolize pollutants at warmer temperatures,
fishes may still experience increased negative
effects at higher temperatures, but these effects
may be toxicant-specific. Increasing water
temperature could alter the toxicity of ammonia.
Poor environmental conditions and the presence of
ammonia suggest that an increase in global
temperature has the potential to lower productivity
in intensive aquaculture systems.

Impact of climate change on the hydrologic cycle

Global climate change could affect aquatic systems

through changes in evaporation, evapotranspiration,
and precipitation patterns.  Evaporation and
evapotranspiration will have significant effects in
both tropical and temperate zones.  Increased
temperature and exposure to solar radiation will
accelerate the rate of water loss from lakes, rivers
and swamps. Higher temperature and insolation
might increase current water loss rates from these
systems; lower water levels would occur if
evaporation rates outstrip input from increased
precipitation.  This increase in water loss and
probable decrease in input do suggest a net
reduction in lake levels. Evaporation rates are a
driving factor in tropical lakes. Therefore, changes
in their water chemistry are largely driven by
inflows, evaporation and precipitation.

Nutrient budget of pangasius fish culture of
Krishna and Godavari delta, Andhra Pradesh

The nutrient budget for pangasius fish culture of
the Krishna and Godavari delta of Andhra Pradesh
showed that 30 to 40 % nitrogen, 14 to 18%
phosphorus, and 18 to 25% organic carbon were
utilized by the harvested fish, respectively.

The micronutrient budget for the composite culture
of Indian major carps (Catla catla and Labeo rohita)
using de-oiled rice bran, groundnut oil cake and
cowdung showed that  harvest of fish accounted for
recovery of 26 % of added Fe, 3% of added Zn, 9% of
added Mn, and 98% of added Cu, respectively.

Evaluation of nutrient loads

Nutrients load in the effluents of Indian major carps
culture ponds (mainly rohu and catla in 90:10 ratio)
of the Krishna and Godavari delta of Andhra Pradesh
have been evaluated. The average production level
was 8.0 t/ha/yr. The average depth of water was
1.0 m. Total volume of effluent was considered as
the 85% of total water volume in the pond. The
average volume of effluents from grow-out pond of
size 4.0 ha was 34,000 m3.  The effluents had total
inorganic nitrogen of 51.0 kg, and total phosphorus
of 41.0 kg. These nutrients load were equivalent to
6.4 kg of inorganic N, and 5.1 kg of P per ton of carp
production.

Eco-friendly chemicals for management of soil and
water quality in intensive aquaculture

An experiment was conducted to study the
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efficiencies of ammonium sulfate, filter alum,
agricultural gypsum and sulphur for reduction of pH
in waters with high alkalinity and low total hardness.
The results showed that both the gypsum and sulphur
were almost equally and more effective in reducing
the pH of water as compared to ammonium sulfate
and filter alum. L. rohita growth in all the
treatments was significantly higher than the control.
The gypsum treatment resulted in the highest fish
growth followed by sulphur treatment.

Use of macrophytes for the removal of phosphorus
and iron

The effects of growing Eichhornia crassipes (water
hyacinth) on removal of phosphorus (P) from the
water enriched with different doses of dissolved
phosphate was investigated in twelve tanks for five
weeks.  Phosphate concentration in the tanks
decreased to 0.60 from 1.0 mg/l, 1.3 from 2.0 mg/l
and to 1.9 from 3.0 mg/l after growing water hyacinth
for five weeks. Thus, water hyacinth was efficient in
phosphate removal (around 40%) from the phosphate
enriched water indicating that the treated effluents
could be reused in the aquaculture activity.

The effects of growing E. crassipes (water hyacinth)
on removal of iron (II) from the water enriched with
different doses of dissolved iron was investigated in
twelve tanks for two weeks.  Iron concentration in
the tanks decreased to 0.55 from 1.0 mg/l, 1.0 from
2.0 mg/l and to 1.9 from 4.0 mg/l after growing
water hyacinth for two weeks. Thus, water hyacinth
was efficient in iron removal (around 50%) from the
iron enriched water indicating that the treated
effluents could be reused in the aquaculture activity.

Project Title : Community based
management for
sustainable aquaculture in
rural areas

Project code : I-68

Funding Agency : Institute-based

Duration : April 2009 – March 2012

Project Personnel : Radheyshyam (PI), A. E.
Eknath (up to June 2011),
S. Adhikari, G. S. Saha,      H.
K. De, N. K. Barik and Lekha
Safui (up to Sept. 2011)

Effects of management variables on fish
production and its economics

To record fish production and economic profitability
in relation to lease period and various aspects of
management practices, the investigation was carried
out in randomly selected village community fish ponds
from Khurda and Puri districts of Odisha. The study
revealed a low level of technological adoption of
aquaculture with very traditional and extensive
methods of carp culture, which may be termed as
rural aquaculture. The pond lease was the
predominant institutional arrangement with lease
period of 1, 3 and 5 years and the respective fish
production of 769, 930 and 1634 kg/ha/yr. The
ecological, technological and management
constraints were largely felt in most of the cases.
The impact of a few management measures was found
to be positive on the fish productivity improvement.
The presence of aquatic macrophytes, weed and
predatory fishes, under-dose manure and fertilizer
application and/or no use of manure and fertilizer,
stocking of small size fish seed in unprepared ponds,
under feeding and/or no feeding to fish had adverse
effects on fish production and net income generation
in village community ponds. There was significant
increase in fish production (P<0.05) by stocking
fingerlings (large size fish seed) over stocking fry.
Feeding fish even with under-dose rice bran had
significantly increased fish production and net income
(P<0.05) over fish not fed with rice bran. Similarly in
community ponds where fish were fed with even
under-dose ground nut oil cake (GNOC), the fish
production and net  income increased significantly
(P<0.05) compared to the ponds not fed with GNOC.
It was observed that maximum expenditure was due
to manpower rather than feed input. In order to
mitigate the limiting factors, the village community
fish farmers were trained and advised to adopt need-
based recommended technological packages for
sustainable fish production from the community ponds
in order to earn family income, self employment,
livelihood improvement and nutritional security.

Aquaculture field school as innovative tool for
technology transfer

As an innovative tool of technology dissemination
in freshwater, Aquaculture Field School (AFS) activity
was carried out. At AFS Bhatapadagarh (Banapur)

Water hyacinth
found to reduce iron
and phosphorous
load in enriched
water
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four groups comprising 160 fish farmers and farm
women have been benefitted through interactive
discussions and skill demonstration during exposure
visits. One “Workshop-cum-Training on Community
Aquaculture Management” was organized at this AFS
with the participation of 105 farmers and farm
women. Similarly at AFS, Sarakana two trainings on
‘Community Aquaculture’ was organized for 49
farmers and farm women. At this Centre one
workshop-cum-training program was organized for
55 participants. Besides, 13 groups consisting 238
fish farmers have been benefitted through exposure
visits and field interactions. A total of 53 (30 females
and 23 males) community fish farmers were also
trained in CIFA Campus on community aquaculture
management.

Project Title : Development of livelihood
through freshwater
aquaculture for the tribal
people of north-eastern
states

Project code : I-69

Funding Agency : Institute-based

Duration : April 2009 – March 2012

Project Personnel : A. E. Eknath (PI, up to June
2011), A. K. Sahu (PI, w.e.f.
June 2011), P. P.
Chakraborty, N. M.
Chakraborty, A. K. Datta,
S. K. Swain, Kuldeep
Kumar, G. S. Saha, R. N.
Mandal, N. K. Barik, P. L.
Lalrinsanga, Rajesh Kumar,

S. C. Mandal and B. K.
Pandey

Under the project, a state soil water testing
laboratory was established at Mean Bhavan,
Guwahati. Two workshops were arranged at Bagibari,
Nowgaon district and Mithajal, Nalbari district with
active participation of Dept. of Fisheries, Govt. of
Assam, Kalong Kapali, NGO; NABARD, and Gramin
Bank. Fifty-six farmers at Mithajal and 53 farmers
at Bagibari attended the workshop. A brief discussion
with the farmers about pabda breeding and culture
was undertaken.

Advance fry (2 lakhs) of Jayanti rohu were reared
at the farm pond of Kalong Kapili. The said fry
attained an average weight of 50 g just after 40
days of culture period. Besides, 1 lakh spawn of
Puntius sarana were also distributed to the said NGO
for rearing and culture.

Training on entreprenurship development in
aquaculture for livelihood security was imparted to
21 nos. farmers of Darang and Nalbari Districts,
Assam at Mean Bhavan from 20-21 December, 2011.
Hands on training on soil and water analysis was
imparted to ten nos. of state officials during 20-23
December, 2011 at Mean Bhavan, Assam. A training
for farmers on livelihood through freshwater
aquaculture for the tribal people of Mizoram was
conducted at Aizawl, Mizoram during 31   January
to 04 February, 2012. Three training programmes
were organized in Assam on the recent advances in
aquaculture along with dissemination of Jayanti
rohu. at the Directorate of Fisheries, Guwahati,
Sonarpur and Nalbari. Similar training programme
was organized at Dimapur, Nagaland.

Technology Transfer and Training

Title Duration No. of
participants

Pabda breeding and culture at Melagarh,   Tripura 26 June, 2011 24
Pabda breeding and culture technology 15-16 July, 2011 24
The culture technology of O. bimaculatus and O. pabda 12-13 September, 2011 109
at Mithajal, Nalbari and Bagibari
Training on entrepreneurship development in aquaculture 20-21 December, 2011 21
for livelihood security
Hands on training on soil and water analysis 20-23  December, 2011 21
Livelihood through freshwater aquaculture for the 31 January - 4 February, 2012 28
tribal people of Mizoram



CIFA ANNUAL REPORT 2011-11 15

Vocational training

A training course was organized on pabda breeding
and culture technology during 15-16 July, 2011 and
trained 24 progressive fish farmers deputed by the
Adult Education Department of Kalyani University
from different districts of West Bengal.

Extension activities

A face to face interactive meeting with the
progressive fish farmers was organized on pabda
breeding and culture, culture of carps and necessary
technical  guidance on pisciculture was given from
this centre as and when required. Dr. Mrs. B.
Meenakumari DDG (fy), Dr. P. Jayasankar, Director,
CIFA, all the heads of nearby I.C.A.R institutes and
the retired scientist, of CIFA, Kalyani and Rahara
were present on this occasion.

Project Title : Multi-species farming of
major and medium carps
for the diversification and
production enhancement

Project code : I-72

Funding Agency : Institute-based

Duration : April 2010 – March 2013

Project Personnel : P. C. Das (PI), K. N.
Mohanta and B. Mishra

One year grow-out study was conducted to explore
possibility of production enhancement through
multi-species farming of major carps, minor carp
and barbs together. Total 15 earthen ponds, each
having 0.8 ha and water depth of 1.0-1.5 m were
used for the study. While the major carps group
included catla, rohu and mrigal, other species
included minor carp Labeo fimbriatus (fringe lipped
carp) and two barbs Puntius gonionotus (silver barb)
and P. sarana (olive barb). Varied density and species
combination of these species were used as five
treatments each being replicated three times and
the details are given in Table 1. Water quality
parameters are assessed at monthly intervals and
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are presented in Table 2. Fish sampling for growth
and health assessment were carried out at monthly
intervals. Floating pellets (28% protein) are fed to
the fish during morning hours at 8 and 4% of the
estimated biomass per day during first and second
months, respectively, followed by 2 % in the
subsequent months. The stocking and harvesting
details of the fish are presented in Table 1.

With application of lime, manures and fertilizers at
periodic intervals as the management protocol, the
observed values of all water parameters were within
the suitable limit for carp farming. Survivals of all
the species in the treatments were inversely

proportional to their densities in the ponds in both
major and minor carp/barb groups. Among the major
carps, catla was the best growth performer in all
the treatments followed by mrigal and rohu except
in T-4 where rohu performed similar to that of
mrigal. Similarly, among the minor carp/barb group,
silver barb was the best growth performer followed
by fringe lipped carp and olive barb. Performance
of silver barb in all the treatments were almost at
par with that of catla indicating it to be a potential
candidate for such multiple species farming. In
treatment having only the minor carp/barbs (T-5),
besides the dominating growth of silver barb, the

Table 1. Stocking and harvesting details of the multi-species farming of major carps and minor carp/barbs
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performance of fringe lipped carp was observed to
be very poor compared to other treatments. Such
poor growth may be the result of higher intra-
specific competition in T-5 (the number of individuals
is double than that of the other treatments). Also
the dominating role of silver barb affecting the
growth of L. fimbriatus may not be ruled out.

Table 3 represents the relative increase/decrease
in net fish biomass production in the treatments.
All ponds stocked with both major carps and minor
carps/barbs together yielded higher fish production
compared to those stocked with either major carps
or minor carp/barbs. This clearly indicated that fish
production could be enhanced through increasing
the species spectrum in culture system (multi-
species culture). The study also
revealed that when the density of
major carps decreased than that of
minor carp/barbs, fish production
gradually increased in the order T-
2<T-3<T-4. In other words, a system
having minor carp/barbs as the major
component (T-4) yielded higher
production compared to the system
with major carps as major component
(T-2). Thus, the former system (minor
carp/barb based) may find its better
application for increasing the fish
production in ponds which are
seasonal or retain relatively lower
water level during the year (Fig. 3).

Table 3. Relative fish biomass production with varied density and
species composition under multi-species farming

Treatment Relative net biomass
production/ha (%)

T-1 (IMC at 8000/ha) 136.7 100.0

T-2 (IMC at 8000/ha + Minor carp/ 141.4 103.5

barb at 4000/ha)

T3 (IMC at 4000/ha + Minor carp/ 154.1  112.7

barb at 4000/ha)

T4 (IMC at 4000/ha + Minor carp/ 176.0 128.8

barb at 8000/ha)

T5 (Minor carp/barbs at 16000/h) 100.0 73.2

Fig. 3. Gross biomass production of Indian major carps and minor carp/
barbs in grow-out culture

Table 2. Water quality parameters in the ponds during the multispecies grow-out culture study

Parameters T1 T-2 T-3 T-4 T-5

pH 7.90 7.80 7.73 7.79 7.83
(7.20-8.89) (7.23-9.19) (7.02-8.97) (7.17-.27) (7.29-8.89)

Dissolved oxygen (mg/l) 3.99 4.23 5.36 4.65 4.26
(2.24-6.14) (2.28-9.97) (2.78 - 40.20) (2.53-7.77) (2.12-6.85)

Total alkalinity (mg as CaCO3/l) 116 108 111 109 111
(76-156) (72-140) (80-144) (68-152) (68-156)

Total hardness (mg as CaCO3/l) 117 109 112 106 113
(64-164) (68-140) (76-160) (64-132) (64-140)

TAN (mg/l) 0.309 0.326 0.391 0.336 0.358
(0.044-0.890) (0.033-0.784) (0.016-0.803) (0.013-0.996) (0.024-0.940)

NO2-N (mg/l) 0.047 0.078 0.054 0.059 0.067
(0.006-0.108) (0.008-0.385) (0.002-0.260) (0.015-0.172) (0.010-0.210)

PO4-P (mg/l) 0.113 0.109 0.140 0.137 0.159
(0.015-0.360) (0.011-0.2600) (0.018-0.690) (0.011-0.890) (0.013-0.890)

(Values in parenthesis represent the minimum and maximum values of the parameters)
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Project Title : Characterization on
carcass and high quality
traits of Indian major carps

Project code : I-77

Funding Agency : Institute-based

Duration : April 2010 – March 2013

Project Personnel : B. B. Sahu (PI) and M. R.
Raghunath

Carcass traits of different marketable sizes Rohu,
L. rohita

The present study was carried out to investigate
the carcass traits of freshwater farmed L. rohita in
relation to body size. For this purpose ninety
specimens were collected for nine weight groups
starting from 600-1100 g, each group having an
increment of 100 g. Specimens were collected from
grow-out culture ponds of Central Institute of
Freshwater Aquaculture (CIFA), Bhubaneswar.
Carcass evaluation technique was followed to
evaluate carcass yield, offal yield and carcass
cutability. Head-on dressing percentage varied from
82.61-82.49 and head-less dressing percentage
varied from 62.12-69.94. Head percentage in rohu
increased as the body mass increased. Increase in
body mass increased the processing yield. Dry matter
and ether extract (%) increased as the body mass
increased however, moisture (%) showed a
decreasing trend. The fore-cut had a distinctly more
ether extract (%) followed by middle and posterior
cut. There was a good correlation developed to

Cutability traits of L. rohita

describe the relationship between yield traits and
body weight.

Record of skeletal system and pin bones in table
size indian major carps: rohu

The number, shape and sizes of intermuscular bones
have been studied in table-size (around 1200 g) rohu,
catla and mrigal after microwave cooking and
dissection. Carp intermuscular bones have varied
shape and size. These bones are of two types, Y pin
bones and straight pin bones. Total number of pin
bones are the highest in mrigal (110 nos.) followed
by catla (108 nos.) and rohu (104 nos.). Y pin bone
number in rohu (60) was the lowest followed by catla
(68) and mrigal (70). Straight pin bones in rohu were
44 numbers, catla and mrigal each has 40 straight
pin bones. Some of the Y and straight pin bones are
brushy at single end. Branched pin bones were
located on the dorsal broad muscle and unbranched
pin bones are located in the tail region. Mrigal bones
were longer and stouter. Rohu pin bones were found
to be bold and straight; however catla pin bones
were shorter, curved and thinner.

Carcass characteristics of marketable size striped
murrel, Channa striatus

The carcass and commercial yield traits of Channa
striatus were evaluated. Experimental fish were 8-
month-old snakehead murrels (C. striatus) weighing
500–700 g, reared in earthen ponds and cultivated
intensively at a rate of 10,000 fingerlings/ha.
Morphometric parameters were measured along with
carcass, filleting, and offal traits. The murrel head
yield (28.7%) as well as scales and skin yield (11.92%)

were recorded. Dressed
murrel (evisceration yield)
was 89.59% of the live
weight. Dressed percentage
(minus the head, skin and
viscera) was 50.72%.
Average meat-to-bone
filleting ratio was 3.43 of
marketable size murrels.
Insignificant accumulations
of fat deposits on the lining
of the abdominal cavity and
coating the bowels were
noted.
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Processing and value addition of carp eggs and
tilapia

With the help of processing technology carp eggs
can now be developed into processed products and
preserved up to six months as ready-to-eat product.
In the affluent urban markets good quality tilapias
prepared into skinless fillets and bone less nuggets
will continue to help sell tilapia through retail
outlets such as super markets.

Carcass analysis of C. catla

C. catla when subjected to carcass analysis showed
the greatest portion by weight in 2nd body cut
followed by 1st body cut and 3rd body cut. Head and
rest of the body (scales, fins, viscera, etc) also
constituted significant proportion of the body.
Condition factor was strongly influenced by the total
weight, which also influenced the total meat in cuts.
The 2nd body cut yielded the greatest meat (81%),
followed by the 1st and 3rd cuts (71%), with the head
yielding the least meat (21%). Among the various
regressions tested, the morphometric;
circumference of 2nd body cut gave a high regression
(0.832) on total weight of fish. On the average,
viscera and other non-usable parts formed 17% of
the weight of fish (Fig. 4).

Fig. 4. Proportion (%) of body parts in catla

Value added deboned products from carps

Using the manual method of cutting, deboning and
filleting large size carps were made into value added
products. Processing of carps and bone less product
development will help in boosting the carp industry.
The average cost of production was estimated to

be INR 100/kg with a sale
price of INR 150/kg.

Processing of whole
deboned carp

The carps have low
market value due to the
presence of intra-
muscular bones or pin
bones which reduces the
consumers acceptability.
Technology for boneless
whole fish preparation

Value added
products from
carps and tilapia
developed
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was developed. A manual method of deboning and
removal of pin bones from the medium sized carps
(750-1200 g) was developed. The present
technology of deboning of fish can empower fisher
folks into semi-skilled processors. Using this
technology a fish vender can process 20 nos of fish
besides their own business and earn 15 INR/fish to
a total of 300 INR/day.

Project Title : Smart pond management
system for freshwater
aquaculture (CIFA-CEERI
Collaborative Project)

Project Code : E-45

Funding Agency : DBT

Duration : February, 2008-February,
2011 (extended up to
February, 2012)

Project Personnel : J. K. Jena (PI) (up to June
2008), P. C. Das (PI) (w.e.f.
July 2008), S. Sadistap (PI),
CEERI, Pilani and Sikrishna
(CoPI), CEERI, Pilani

An embedded system for sensing in situ water
parameters, acquiring sensed data and wireless
transfer to a remote PC (SMART system) developed
by the CEERI Team of the project and brought to
CIFA for field testing. The system is in use in a pond
in CIFA for continuous recording of dissolved oxygen
(DO), pH, conductivity and temperature. Further, a
wireless communication interface to Orion 5-star
DO meter was developed to transfer acquired data
directly from ponds to computer in the laboratory
and the system was tested successfully. The system
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is in use for logging data in a pond of CIFA Farm. An
automatic fish feeder with features of programmable
feeding frequency, feed quantity and feeding
duration and integrated with SMART system for on-
line water parameter sensing and wireless data
transfer to PC was developed.

Project Title : A value chain on
production and utilization
of Indian major carps and
prawn from aquaculture
system (As a Consortium
Partner in Value Chain
Project of NAIP under
Component 2)

Project Code : E-48

Funding Agency : NAIP-ICAR, New Delhi

Duration : June 2008-June, 2012

Project Personnel : P. K. Sahoo (CCPI), S. K.
Sahoo, P. C. Das and
S. Adhikari (CPI : K.M.
Shankar, COF Mangalore)

Evaluation of different substrates on production
performance of carps through bacterial biofilm as
additional food spectrum

The year-long grow-out experiment was conducted
in nine earthen ponds of 0.05-0.07 ha from August
2009-July 2010.The experimental design comprised
of 3 treatments with four replications. The
treatment T-1 was taken as control (without
substrate), while T-2 consisted of sugarcane bagasse
(approx. 35-40 kg in 0.05 ha and 0.07 ha,
respectively) and T-3 was taken as slit bamboo
sheet (10-15 nos. in 0.05-0.07 ha, respectively).
Three Indian major carps and two medium sized
carps fringe-lipped carp (Labeo fimbriatus) and
Kuria labeo (Labeo gonius) were stocked at a
combined density of 10,000 fingerlings/ha,
maintained at equal ratio (20%). Intermittent liming
and fertilization were carried out as per the
requirement during the culture period. Important
water quality parameters were measured at
fortnight intervals as per standard protocol (APHA,
1998). Total plate count (TPC) of bacteria in water
and substrate was estimated on nutrient agar by
spread plate method periodically throughout
culture. The growth of fish was assessed through
monthly sampling.

Water quality parameters in the ponds during the
yearlong culture were within suitable limit for carp
culture (Table 4). Higher bacterial counts were
observed with provision of both sugarcane bagasse
and split bamboo as substrates than in water
samples.

Table 4. Water quality parameters during the grow-out culture of carps with provision of substrate for
growth of biofilm

Parameters T-1 T -II T-III

Dissolved oxygen (mg/l) 3.68±1.13(7.23-0.88) 3.69±1.18(6.98-1.7) 3.74±1.26(7.1-2.0)

Temperature 29.65±2.76(33.1-23.9) 29.86±2.76    (33.4-23.9) 29.82±2.75(33.2-23.9)

pH 7.55±0.40(8.56-6.81) 7.60±0.45(8.64-6.61) 7.59±0.43(8.49-6.83)

Total alkalinity (mg as CaCO3/l) 94.577±20.27(160-60) 107.94±26.24(168-62) 92.88±18.29(156-56)

Total hardness (mg as CaCO3/l) 88.23±16.37(120-50) 96.23±18.95(140-56) 86.27±14.19(116-56)

Total ammonia nitrogen (mg/l) 0.398±0.32(1.599-0.017) 0.306±0.24(0.913-0.011) 0.430±0.30(1.109-0.021)

Nitrite nitrogen (mg/l) 0.072±0.06(0.40-0.01) 0.064±0.04(0.23-0.01) 0.070±0.04(0.19-0.01)

Nitrate nitrogen (mg/l) 0.105±0.09(0.381-0.002) 0.096±0.10(0.472-0.004) 0.103±0.07(0.35-0.008)

Phosphate phosphorous (mg/l) 0.144±0.10(0.42-0.03) 0.130±0.09(0.33-0.02) 0.152±0.11(0.44-0.02)
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The respective survival of all carps remained similar
in treatments despite provision of substrate in T-2
and T-3 (Table 5). Similarly, the harvested weight
of carps remained same in treatments except in
rohu. Rohu registered significantly higher weight
attainment in two treatments T-2 and T-3 provided
with substrate, demonstrating advantage of the
biofilm grown on substrate on its growth. Whereas,
no significant impact of the artificial substrate was
found in the growth of other species. All the three
major carps, i.e. catla, rohu and mrigal showed
significantly higher gross and net biomass yield in T-
2 provided with sugarcane bagasse (P<0.05)
compared to T-1 with no substrate while, the same
in T-3 was intermediate. The biomass yield for the
other two medium-sized carps were same across the
treatments. However, the overall gross biomass yield
in treatments varied significantly in the order of T-
2 (3746.8±327.6 kg/ha) > T-3 (3449.7±312.5 kg/ha)
> T-1 (3201.8±283.5 kg/ha) (P<0.05). Such realization
of higher yield in treatments provided with substrate
probably attributed to the availability of additional
food in the form of microbial concentrate in the
biofilm on the substrate.  Further, the presence of
such biofilm also might have contributed to

additional filtration of water for ensuring a better
growing environment for carps.

Impact of sugarcane bagasse and cow dung
application on development of microbial biofilm
and their subsequent contribution to fish
production

An outdoor experiment was conducted in 15 concrete
cisterns (50 m2 each) to evaluate the impact of
sugarcane bagasse and cow dung application on
development of microbial biofilm and their
subsequent contribution to fish production. The
experimental design comprised of 5 treatments (3
replications). All the treatments were provided with
bamboo tati as the substrate for microbial growth
and were applied with cowdung/sugarcane bagasse
(SB)-(T-1), cowdung + sugarcane bagasse (SB),
sugarcane bagasse (T-3) and cowdung (T-4), whereas
T-5 served as negative control without provision of
bamboo tati. Fingerlings (2.65 g) of rohu were
stocked at 10,000 fingerlings/ha in these tanks.
Intermittent liming and fertilization were carried
out as per the requirement during the culture period.
Important water quality parameters were measured
at fortnight intervals as per standard protocol (APHA,

Table 5.  Stocking and harvesting particulars of grow out carp culture systems with provision of varied
substrates

Final wt(g) Survival (%) Gross NBM(kg/ha) SGR(%)
biomass
(kg/ha)

Catla 650.2a 79.9 a 1034.9 b 1031.3 b 1.61 a

Rohu 450.4 b 78.4 a 707.7 b 691.2 b 1.10 b

Mrigal 457.1 a 74.0 a 676.2 b 607.9 b 0.71 a

Fringe lipped carp 233.2 a 73.8 a 341.1 a 334.1a 1.15 a

Kuria labeo 278.3 a 79.4 a 441.9 a 437.7 a 1.34 a

Avg/Total 354.7± 115.8b 76.4 ±2.9a 3201.8± 283.5c 3102.2± 287.3c 1.07± 0.26a

Catla 688.7 a 85.7 a 1178.6 a 1175.0 a 1.63

Rohu 548.1 a 84.9 a 928.5 a 912.0 a 1.15

Mrigal 503.5 a 79.2 a 796.2 a 727.9 a 0.74

Fringe lipped carp 239.5 a 82.4 a 394.4 a 387.4 a 1.16

Kuria labeo 289.8 a 78.0 a 449.1 a 444.9 a 1.35 a

Avg/Total 395.2± 153.3a 81.1± 3.1 a 3746.8± 327.6a 3647.2± 331.0a 1.10± 0.26 a

Catla 704.5 a 77.7 a 1093.7 ab 1090.1 ab 1.64 a

Rohu 507.9 a 81.2 a 824.1 ab 807.6 ab 1.13 a

Mrigal 469.1 a 75.9 a 711.8 ab 643.5 ab 0.72 a

Fringe lipped carp 233.2 a 72.9 a 339.9 a 332.9 a 1.15 a

Kuria labeo 296.4 a 81.5 a 480.2 a 476.0 a 1.36 a

Avg/Total 376.6 ±132.7a 77.9± 4.2a 3449.7± 312.5 b 3350.1± 316.4 b 1.09 ±0.27 a
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1998). Total plate count (TPC) of bacteria in water
and substrate was estimated on nutrient agar by
spread plate method periodically throughout
culture. The growth of fish was assessed through
fortnight intervals sampling. The growth of fish after
three months of culture was found to be higher in
T-1 (Tables 6,7).

Table 6. Initial parameters of inputs and soil in the experimental tanks

Table 7. Water quality parameters in the tanks during the three months culture

Biofilm vaccine standardization in Channa striatus

An experiment was conducted to evaluate the
efficacy of heat-killed biofilm of Aeromonas
hydrophila oral vaccine (107 cfu/fish/day) in a 20-
day feeding trial in Channa striatus and the result
was compared with similar quantity of heat-killed

Total phosphorus (mg/100 g soil) Total nitrogen(mg/100 g soil)

Cowdung 0.31 1.85

Sugarcane bagasse 0.063 0.18

T-1 0.021-0.33 0.23-0.25

T-2 0.017-0.26 0.18-0.2

T-3 0.028-0.54 0.20-0.27

T-4 0.01-0.04 0.19-0.25

T-5 0.01-0.03 0.11-0.21

Parameters T-1 T-2 T-3 T-4 T-5

Temp (æ%C) 20.6-31.7 20.5-31.7 22.3-31.5 22.3-30.9 20.6-30.9

pH 5.82(6.81-8.52) 5.79(6.23-8.76) 5.22(6.54-8.31) 6.04(7.12-8.63) 5.96(7.33-8.88)

DO (mg/l) 5.28(4.34-6.21) 5.26(4.03-7.57) 4.51(3.06-6.26) 6.26(3.93-8.99) 6.75(4.41-8.67)

TA (mg/l) 61.1(36-88) 71.3(56-88) 74.8(48-196) 80.4(56-104) 71.1(56-112)

TH (mg/l) 62.9(28-100) 72(44-96) 70.1(48-136) 88.5(60-112) 69.1(52-88)

TAN (mg/l) 0.19(0.024-0.86) 0.08(0.002-0.27) 0.104(0.003-0.33) 0.068(0.002-0.014) 0.100(0.006-0.027)

NO2-N (mg/l) 0.051(0.012-0.16) 0.054(0.019-0.164) 0.049(0.015-0.094) 0.049(0.027-0.08) 0.043(0.007-0.067)

NO3-N (mg/l) 0.07(0.015-0.20) 0.066(0.008-0.172) 0.063(0.015-0.164) 0.094(0.01-0.60) 0.094(0.001-0.81)

PO4-P(mg/l) 0.056(0.0001-0.25) 0.063(0.0006-0.17) 0.038(0.0008-0.12) 0.05(0.002-0.12) 0.041(0.0001-0.08)

Water

Chlorophyll-a(mg/m3) 0.189(0.109-0.629) 0.199(0.075-0.662) 0.180(0.075-0.442) 0.255(0.086-0.785) 0.202(0.088-0.202)

Chlorophyll-b(mg/m3) 0.178(0.067-0.369) 0.142(0.074-0.261) 0.130(0.068-0.347) 0.171(0.081-0.453) 0.177(0.093-0.374)

Chlorophyll-c(mg/m3) 0.560(0.226-1.262) 0.480(0.244-0.867) 0.433(0.220-1.169) 0.591(0.246-1.529) 0.548(0.313-1.248)

Total Chlorophyll(mg/m3) 0.915(0.520-1.909) 0.823(0.417-1.519) 0.728(0.363-1.763) 1.012(0.412-2.313) 0.922(0.482-1.890)

Substrate

Chlorophyll-a(mg/m3) 0.202(0.087-0.400) 0.164(0.077-0.326) 0.188(0.079-0.407) 0.163(0.079-0.281) -

Chlorophyll-b(mg/m3) 0.147(0.078-0.500) 0.134(0.080-0.275) 0.167(0.084-0.583) 0.137(0.082-0.254) -

Chlorophyll-c(mg/m3) 0.490(0.261-1.709) 0.434(0.262-0.847) 0.527(0.263-1.946) 0.469(0.287-0.864) -

Total Chlorophyll(mg/m3) 0.664(0.056-2.555) 0.616(0.033-1.448) 0.713(0.055-2.929) 0.645(0.031-1.297) -

Fish growth (g) 40.96±3.91 38.99±5.52 35.28±1.72 38.21±1.19 34.88±3.18



CIFA ANNUAL REPORT 2011-1124

free cell oral vaccine. The fish were bled after 20,
40 and 60 days for studying innate immune response
and bacterial antibody titre. The fish were also
challenged with A. hydrophila after 60 days of
experiment. There was no major difference in innate
immune parameters measured between control and
two vaccinated groups at 0, 20, 40 and 60 days post-
oral vaccination. There was also no significant
difference in mortality between the groups. Hence,
it was decided to go for another experiment with
higher dose of biofilm vaccine for testing the
efficacy.

Project Title : A value chain in murrel
production in Tamil Nadu
and Orissa (Component 2)

Project Code : E-52

Funding Agency : NAIP-ICAR, New Delhi

Duration : July 2008 – June 2012

Project Personnel : Kuldeep Kumar (CCPI),
A. K. Sahu, Rajesh Kumar
and U. L. Mohanty

During 2011-12, 46,938 murrel seed was produced
in which C. striatus and C. marulius contributed
40,328 and 6,610 nos. respectively. At farmers’ pond
about 35,000 seeds were also produced.  Five acres
of water area was stocked with advanced fingerlings
of C. striatus and C. marulius during the period
under report. Over 2 tons of murrel were produced
in the stakeholders’ pond after partial harvesting.

Prophylactic use of medicinal plants during murrel
seed rearing

A preliminary study was conducted during winter
months to know the effects of medicinal plant crude
extracts on growth, survival and health status of
Channa striatus fingerlings. The herbal crude extract
was prepared from the leaves of Ocimum sanctum

(Tulsi), Aegel marmelos (stone apple) and rhizome
of Curcuma longa (turmeric) and kept in sealed poly
pack containers under refrigeration. The extract was
incorporated into feed and fed to the experimental
fishes (C. striatus fingerlings 6.15±0.2 g) for 60 days
maintained in 1000 L capacity cement tanks. Fishes
were observed fortnightly for growth, survivability,
gross health examination and total bacterial plate
count of whole content of intestine and gills. Fishes
fed with feed containing turmeric showed
significantly higher (p<0.05) survival (93.33 %) in
comparison to control (83.33%) and other herbal
crude extracts fed groups. There was no significant
difference in growth between control and crude
extract fed groups. Gross morphological examination
showed that fishes fed herbal crude extracts were
healthy in comparison to the control group. The
microbial studies revealed that O. sanctum fed fishes
contains significantly less (p<0.05) number of
bacteria in gut i.e., total plate count (2.35 x 107

cfu) in comparison to fishes of other herbal crude
extract fed and control (3.40 x 109) groups. Similar
result was also observed for gills. The study suggests
that the herbal crude extracts could be used for
prophylaxis to keep fishes healthy and also to
enhance their survival during fingerling stages.

Processing and value addition of murrel

The Institute developed value added products from
murrel named noodles and papadum. These two
products were sensory evaluated. Murrel noodle and
papadum have immense potential for livelihood and
income generation of the marginal and small farmers
especially fisher women.

Dissemination of murrel seed raising and culture
technology

In Odisha, CIFA demonstrated scientific farming of
murrel in the farmers’ pond. The individual farmers,
SHGs and NGO were selected based on their

Murrel seed
raising and culture
technology
disseminated
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resources. They were given training and
demonstration on seed production, feed preparation
and feeding, seed segregation and grow-out culture.
The training manuals were prepared in vernacular
language and provided to the farmers for easy
understanding. The SHGs and NGO took community
ponds on lease and started murrel culture. The
Institute provided the seed to the farmers to initiate

Table 8. Details of grow out production of murrel

Farmer/SHG/NGO Gross production (kg) Production (kg/ha/yr)

Narayani Nari Shakti Mahila Mandal, Khurda 1,213 1,895

Unnayan (NGO), Puri. 47 2,350

Maa Mangala Yuba Atmasahayak Gosthi, Khurda 1400 2,583

Table 9. Seed production by the stakeholders

Name and address of farmer/groups Seed production (nos)

Narayani Nari Shakti (women SHG) 15,000

Mahila Mandal, Aitalanga Khurda

Unnayan (NGO), Ranghalo, Nimapara, Puri 8,000

‘Maa Mangala Yuba Atmasahayak Gosthi’ Village- Tarapi, P.O.-Soran, 10,500

Via- Kuhuri, Block-Chilka , Dist.- Khurda

Mr. Amit Mohanty, Gop, Balipatna, Puri. 12,000

its farming. Regular visits are being made to monitor
growth and health status of the fish as well as to
boost their confidence by giving technical know-how.
With the help of CIFA they also raised murrel seed for
stocking in their ponds. One SHG named ‘Maa Mangala
Yuba Atmasahayak Gosthi’ of Village Tarapi, Dist. -
Khurda disseminated the seed raised by them to five
other marginal farmers of their locality (Tables 8,9).
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Project Title : Sustainable livelihood
improvement through
integrated freshwater
aquaculture, horticulture
and livestock
development in
Mayurbhanj, Keonjhar
and Sambalpur districts of
Orissa (CIFA-IIHR-CARI-
XIMB Collaborative Project)

Project Code : E-54

Funding Agency : NAIP-ICAR, New Delhi

Duration : April 2009 – June 2012

Project Personnel : S. K. Swain (CPI), P. C. Das,
from CIFA S.K. Sahoo, B. C.

Mohapatra, H. K. De, S. C.
Rath, P. K. Meher, N. K.
Barik, , Rajesh Kumar,
Rajesh N, Bibhudutta
Mishra and P. Jayasankar

The CIFA in collaboration with Central Horticultural
Experimental Station of IIHR (CHES), Regional Centre
of CARI, Bhubaneswar and Centre Development
Research and Training (CENDERET) of Xavier Institute
of Management, Bhubaneswar have initiated a
developmental project in Mayurbhanj, Keonjhar and
Sambalpur districts of Odisha with objectives to
improve the  livelihood of 3,000 farm families
through integrated development of freshwater
aquaculture, horticulture and livestock based on
training and on-farm demonstration. Scientific carp
polyculture was demonstrated in 79 hectares
covering 450 ponds, in the three backward districts
viz., Mayurbhanj, Keronjhar and Sambalpur. The
production was estimated to be over 1.9 tons/ha
worth Rs. 14 lakhs with an income of Rs 1808.00/
farmer.  Successful carp breeding was undertaken
in hatcheries provided to farmers/SHGs and 79 lakhs

spawn were produced and raised to fry size for
further stocking in farmer’s ponds. In the year 2011-
12, fry was transported to adopted village ponds
and stocked in 79 ha water bodies. The growth of
the fishes was recorded through periodic sampling.
Integrated duck-cum-fish farming was demonstrated
in 20.2 ha of water area in three districts. As a
completely new intervention 24 ornamental fish
breeding units were established in the districts in
SHG mode. All together 20 SHG groups comprising
199 members and four individual farmers were
provided with skill training on livebearers breeding.
Over 3.0 lakhs of live bearer seeds were produced
in different ornamental fish units managed by
women SHG members. The expected revenue from
the unit is estimated at Rs. 15,000-17,000/unit/
yr. Breeding of livebearers (ornamental fish) was
achieved in perforated cage basket. In addition to
the plankton live food feeding, chopped
earthworms and grated boiled chicken egg albumin
were used as food supplement for enhancing the
nutritional status and improving the colour of
ornamental fishes. Breeding of egg layers like
goldfish was successfully introduced and bred in
some of the units in the second phase of production.
Aquaculture farmers were covered under Centrally
Sponsored Group Insurance Scheme of Fishermen
in three districts. The successful implementation
of CARI-Model of backyard poultry rearing provided
livelihood to adopted farmers in an assured manner.
Improved and hybrid seeds, and detailed package
of practices for major crops like tomato, brinjal,
bottle gourd, okra, cucumber, cowpea, cabbage,
cauliflower, bitter gourd, etc. were made available
to the farmer as technological support from CHES.
A total of 3065 farm families were supported for
livelihood improvement through aquaculture,
poultry and horticulture interventions in
collaboration with the consortium partners. A
recognition in form of Krushakbandhu team award
has been received for its distinct contribution in
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the Project for the livelihood improvement of farm
families in Sambalpur, Mayurbhanj and Keonjhar
districts of Odisha.

The following activities were carried out under this
project during the year:

Demonstration of carp poly culture in 77 ha
covering 462 ponds in three districts. A total of
8 lakhs IMC seed were stocked in these ponds
and after a period of 8-12 months an average
production of over 1.6 tonnes were achieved.

Technology of induced breeding of carp was
demonstrated using FRP Hatcheries in Keonjhar
and Mayurbhanj Districts and the seed
production was  25 lakhs.

Technical guidance was provided to 22
ornamental breeding units established in five
clusters of Sambalpur and Keonjhar Districts.

Sixteen training programmes were conducted
on various aspects of pond management, carp

Table 10. List of training  programmes conducted

culture and ornamental fish culture,
horticulture and backyard poultry for 562
participants in three districts.

An exhibition-cum-training was organised at
Baladuan Village, Anandpur Cluster of Keonjhar
District on 5 December, 2011. Around 100
farmers participated in the training.

Training Venue Period No. of
personnel

trained

Ornamental fish breeding and culture Sindurgaura, Mayurbhanj 17.03.2011 56

Ornamental fish breeding and culture Harischandrapur, Mayurbhanj 18.03.2011 34

Ornamental fish breeding and culture Karanjia, Mayurbhanj 18.03.2011 36

Carp culture and ornamental fish culture Bhatunia, Keonjhar 28.04.2011 21

Carp culture and ornamental fish culture Tikarpara, Keonjhar 25.05.2011 14

Polyculture by KVK officials Bhatunia, Keonjhar 27.05.2011 17

Pisciculture Tikarpara, Keonjhar 28.06.2011 18

Farmers meet on carp polyculture Tikarpara, Keonjhar 25.07.2011 13

Meeting of beneficiaries with KVK officials Jodichatara, Keonjhar 25.07.2011 25

and SRFs on fish culture

Farmers Meet on carp polyculture Tikarpara, Keonjhar 25.07.2011 13

Training on carp polyculture Purunia, Keonjhar 28.09.2011 29

Live feeding to ornamental fish Nuapalli, Sambalpur 29.08.2011 34

Ornamental fish culture Bhatunia, Keonjhar 10.11.2011 10

Application of micronutrients in carp Purunia, Keonjhar 24.11.2011 40

culture

Micronutrients in the pond culture Jodichatara, Keonjhar 03.12.2011 21

 Freshwater aquaculture Baladuan, Keonjhar 05.12.2011 130

Farmers freshwater Bhatunia, Keonjhar 06.12.2011 50

aquaculture and ornamental fish culture

Assessment of participation Putiapalli 02.02.2012- 151

Sambalpur 06.02.2012

Rural livelihood
improved through
aquaculture in
Mayurbhanj,
Keonjhar and
Sambalpur districts
of Odisha
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A training-cum-farmers meet was organised on
06 December, 2011 at Patna Cluster, Keonjhar
District. About 50 farm women, farmers and
women SHGs of Purunia, Bhatunia and
Jodichatara village participated in the training.
They were provided hands-on training on
ornamental fish farming and a discussion was
held on various aspects of marketing
possibilities and maintenance required during
winter months. The ornamental fish culture
units, managed by women (Ratnamani SHG,
Bhatunia; Maa Tarini SHG, Purunia;
Barakhandapat SHG, Jodichtara) and individual
farmers units were visited and necessary
suggestions were provided. Discussions were
held with different SHGs about the sale
proceeds of ornamental fishes during the past
few months. The local traders of ornamental
fish were invited to the programme for
discussion with the beneficiaries and linkages
established with them to facilitate the sale of
ornamental fish.

Project Title : Carp seed production in
mobile hatchery and
rearing for livelihood
development for SC/ST
communities in selected
districts of Odisha

Project Code : E-56
Funding Agency : DBT
Duration : June 2009-June, 2012
Project Personnel : B. C. Mohapatra (PI), P.C.

Das, S. Adhikari, H. K. De
and Bibhudatta Mishra

Adoption of beneficiaries and ponds

Raj Ranapur, Nuagaon and Daspalla C.D. Blocks of
Nayagarh; and Betonati, Shamakhunta, Kaptipada
and Badasahi C.D. Blocks of Mayurbhanj were
selected for the implementation of the project
programmes. Total number of farmers and pond area
adopted from both the districts were 224 and 43.4
ha, respectively (Table 11).

Table 11. The details of adopted beneficiaries and ponds

Details of ponds and farmers Nayagarh District Mayurbhanj District

No. of ponds 53 85

Total pond area (ha) 20.8 22.6

No. of beneficiaries 97 127

Male 74 75

Female 23 52

SC 63 16

ST 12 99

OBC 22 10

General 2
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Table 12. Status of FRP Carp hatchery installation and operation

Sl. No. Site for Installation of FRP carp hatcheries Installed/ Operated Remarks

1 Nuagaon, Nayagarh District Installed and operated First operation
(9 ponds of 2.25 ha water area attached with SC, in July 2010
OBC and ST SHG groups)

2 Khanguri, Nayagarh District Installed and operated Operated from
(2 ponds of 0.75 ha water area and 1 reservoir, August 2011
Maa Brahmanidevi Woman SHG with 14 members
including 5 SC and 5 ST)

3 Madhyakhanda, Nayagarh Installed and operated Operated from
District (7 ponds of 3.0 ha water area, June 2011
3 SC beneficiaries)

4 Bhetabar, Nayagarh Installed Will be operated
District (2 ponds of 0.5 ha water area and 1 reservoir, in 2012
Maninaga PFCS with 23 SC and 2 ST members)

5 Randa Village, Nayagarh District Not installed
(7 ponds of 3.0 ha water area, 3 SC beneficiaries)

6 Kainchakoti Village, Betonati Block, Installed and operated Operated from
Mayurbhanj District (3 ponds of 2.0 ha water area, July 2011
 Baba Padmeswar SHG Group)

7 Sarbana Installed Will be operated
(3 ponds of 0.6 ha water area, in 2012
15 members of Maa Bhagabati SHG)

8 Salabani Installed Will be operated
Mayurbhanj District (4 ponds of 1.0 ha water area in 2012
attached with 19 members of VDC)

9 Badabishola, Mayurbhanj Installed and operated Operated from
District (6 ponds of 2 ha water area, June 2011
Salukkumari Prathamik Matsyajibi Sangha)

10 Anandabrundabanpur Installed and operated Operated from
Mayurbhanj District (6 ponds of 2.4 ha water area) August 2011

Carp breeding operations in FRP hatchery in 2011

In 2011, in Nayagarh and Mayurbhanj Districts
induced breeding programmes in FRP hatcheries
were conducted for 10 and 11 times, respectively. A
total of 102.5 lakh carp spawn (Nayagarh District:
36.5 lakh from units at Nuagaon, Madhyakhanda and
Khanguri and Mayurbhanj District: 66.0 lakh spawn
from units at Badabishola, Kainchakoti and
Anandabrundabanpur) were produced. The women
beneficiaries of Khanguri Village, who operated the
hatchery for the first time, were able to produce 5
lakh spawn in two breeding trials.

IMC seed rearing in beneficiaries ponds

The spawn produced from the hatcheries were
stocked in nursery ponds for fry and fingerlings

production. The survivabilities were 40 and 77.7 %
from spawn to fry and then after to advanced
fingerlings. The water of the ponds in both the
districts was found suitable for aquaculture
operation through adoption of BMP. In seed rearing,
the production from the pre-adoption level increased
to 0.25-2.2 fold in Nayagarh District and 0.23-26.0
fold in Mayurbhanj District. In grow out culture, the
production from the pre-adoption level increased
to 0.19-8.5 fold in Nayagarh District; and 0.02-13.8
fold in Mayurbhanj District.

Total 8.79 and 6.48 lakh advanced fingerlings were
produced in Mayurbhanj and Nayagarh District,
respectively. Under the project, Sagunubasa Village,
Kaptipada Block, Mayurbhanj District has been
developed as a model seed village in the district.

Wide scale
adoption of FRP
carp hatchery in
Odisha ensured
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Fourteen beneficiaries have adopted carp seed
rearing practice as their livelihood option and
produced 3.57 lakh advanced carp fingerlings from
31 lakh spawn. Out of this, they have sold 1.86 lakh
advanced fingerlings and the rest are kept in 21
ponds of 7.38 ha area for yearling production.
Intermittent samplings for growth and survival were
conducted with appreciable results.

Grow-out culture of IMC in different blocks of
Nayagarh and Mayurbhanj

Grow out culture of Indian major carps are being
practiced in 12.5 ha pond area in Nayagarh District
and 12.5 ha pond area in Mayurbhanj District. The
advanced fry of IMC (catla: rohu: mrigal :: 1:2:1) were
stocked at 5,000 nos/ha in the beneficiaries ponds in
September - October 2011 in both districts. The
physico-chemical parameters of the pond water were
monitored regularly. Normal carp rearing practices
were followed. The growth data obtained from regular
samplings are presented below (Table 13).

Table 13. Growth of fish in adopted ponds in Nayagarh and Mayurbhanj Districts

Block Species                             Initial stocking                              Growth up to March 2012

Length (mm) Weight (g) Length (mm) Weight (g)

Ranapur C. catla 34-43 1.6-2.3 197-238 218-310

L. rohita 22-36 0.5-2.1 169-195 85-230

C. mrigala 22-39 0.5-1.8 171-196 60-170

Nuagaon C. catla 34-43 1.6-2.7 192-245 220-360

L. rohita 22-36 0.5-2.1 165-221 80-200

C. mrigala 22-39 0.5-1.8 147-188 50-110

Betnoti C. catla 27-41 1.1-2.7 192-288 180-350

L. rohita 21-48 0.9-2.4 173-210 80-215

C. mrigala 28-49 0.8-5 160-193 75-130

Shamakhunta C. catla 27-41 1.1-2.7 246-273 260-320

L. rohita 21-48 0.9-2.4 146-197 40-140

C. mrigala 28-49 0.8-5 166-182 65-120

Badasahi C. catla 27-41 1.1-2.7 197-266 200-325

L. rohita 21-48 0.9-2.4 174-201 60-220

C. mrigala 28-49 0.8-5 175-192 45-100
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Table 14. List of training programmes conducted

Sl. No. Date Venue Title No. of
participants

1 20/05/2011 Sarbana (Mayurbhanj) Carp seed 42
production and rearing for
livelihood development

2 21/05/2011 Salabani (Mayurbhanj) Carp seed 33
production and rearing for
livelihood development

3 08/06/2011 Madhyakhanda (Nayagarh) Awareness programme on FRP hatchery 16
installation and operation for fish seed
production in Madhyakhanda area,
Dasapalla Block, Nayagarh Dist

4 26/07/2011 Kainchakoti (Mayurbhanj) Fish breeding demonstration in 15
FRP carp hatchery

5 08/08/2011 Khanguri (Nayagarh) Carp breeding demonstration programme 20

6 24/08/2011 Madhyakhanda (Nayagarh) Demonstration of carp breeding 10
in FRP hatchery

7 02/02/2012 Ranibandha, (Mayurbhanj) Freshwater aquaculture 57

Project Title : Quality seed production
and stock upgradation of
carps through use of
c r y o p r e s e r v a t i o n
technology in the selected
hatcheries of India

Project Code : E-60

Funding Agency : NFDB

Duration : October 2009-October,
2012

Project Personnel : P. Routray (PI), K. D.
Mahapatra, N. K. Barik and
D. K. Verma

Broodstock upgradation and spawn production

The cryomilt of elite brood stock of rohu was utilized
for fertilization and stock upgradation at  M/S
Venkateswara Fish Hatchery, Thokalapudi,  Andhra
Pradesh on 19 July 2011. A fertilization rate of 60%
was recorded with the cryomilt. A total of 2.0 lakh
spawn of rohu was produced. Presently, all the spawn
are being raised at the farm site. A 10-15% better
growth has been reported after two months of
rearing. Similarly, cryomilt of elite brood stock of
rohu and catla was utilized for fertilization and stock
upgradation at State Government Fish Farm,
Kausalyaganga, Odisha on 28.7.2011. A fertilization

rate of 60% was recorded with the cryomilt. A total
of 2.0 lakh spawn of rohu and 2.0 lakh spawn of
catla was produced. A 10-15% better growth was
reported from these farms. The fish are being reared
as future broodstocks for these hatcheries.

Demonstration of cryomilt utilization and
establishment of fish semen cryobank at Odisha

Fish semen cryobank was inaugurated on 29th
September 2011 in the presence of Mr. Balamukunda
Mishra, Hatchery Manager, OPDC, Government of
Odisha. The cryomilt stored here was demonstrated
to farmers and hatchery owners about its ease of
use and the efficacy. A total of 30 farmers attended
the demonstration-cum-inauguration programme.

Utilization of cryomilt for stock upgradation at
State fish farm, Balasore, Odisha

The cryomilt of elite brood stock of rohu was utilized
for fertilization and stock upgradation at State
Government Fish Farm, Balasore, Odisha on
20.8.2011. A fertilization rate of 70% was recorded
with the cryomilt. A total of 1.0 lakh spawn of rohu
was produced for further broodstock development.

Inauguration of Fish Semen Cryobank

The cryomilt of rohu was utilized for fertilization
and stock upgradation at State Government Fish
Seed Farm, Nidubrolu, Andhra Pradesh on 24.8.2011.

Use of cryomilt
for upgradation
of stock was
demonstrated



CIFA ANNUAL REPORT 2011-1132

A fertilization rate of 50% was recorded with the
cryomilt. A total of 1.0 lakh spawn of rohu and catla
was produced. Presently the seed raising is going on
at this farm for further broodstock development.
Fish Semen Cryobank was inaugurated by Dr. V.
Suresh, Additional Director of Fisheries, Govt. of
Andhra Pradesh, on 25 May 2011 Government of
Andhra Pradesh. The stored cryomilt was
demonstrated to farmers and hatchery owners about
its ease of use and the efficacy.

National Workshop-cum-Training on “Utilization
of cryomilt in aquaculture”

A national workshop cum training programme on
Utilization of cryomilt in aquaculture  was
organized at  Fish Seed Farm, Badampudi, Andhra
Pradesh from 25 to 26 May, 2011 The workshop
created awareness among fish hatchery owners
regarding the need of brood stock upgradation of
hatchery farm and provide of an alternative
approach to overcome remedy for the inbreeding
depression in the farm produce seed due to no
exchange/replenishment of brood stock. The
practical demonstration on cryomilt was shown to
the participants and field visit was conducted for
all of them to nearby hatcheries and farms.

The workshop was attended by 70 participants,
mainly hatchery owners from Andhra Pradesh, Orissa.
Officers from State Fisheries Departments and
Researchers from the states of Andhra Pradesh,
Odisha, West Bengal, Tamil Nadu, Karnataka and
Jammu & Kashmir attended the two days workshop-
cum-training programme.
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Project Title : Seed production and grow
out culture of indigenous
catfish, magur through
training and demonstration
in north-eastern states
(Assam and Manipur)

Project Code : E-65

Funding Agency : NFDB, Hyderabad

Duration : March, 2010-March, 2012

Project Personnel : A. K. Sahu (PI) and S. K.
Sahoo

Three training programmes on Magur farming were
organized in Barpeta, Biswanath Chariali of Assam
and Imphal west of Manipur during May and August,
2011, respectively. At each place 20 farmers
participated in the training-cum-demonstration
programme. At Barpeta site more than 7 lakhs magur
seed were produced. Under growout culture, about
3 tonnes of magur was produced in Barpeta. At
Manipur, around 2-2.5 lakh and at Biswanath Chariali,
Assam, about 1 lakh seed were produced.

Project Title : Development of captive
broodstock bank of giant
freshwater prawn,
M a c r o b r a c h i u m
rosenbergii (Scampi) at
Nellore (Collaborative
project between College
of Fisheries, Nellore and
CIFA)

Project Code : E-67

Funding Agency : NFDB, Hyderabad

Duration : December, 2010-
November, 2013

Project Personnel : Bindu R. Pillai (PI), P. V.
Rangacharyulu and Ramesh
Rathod (on study leave)

Broodstock for producing good quality seed of M.
rosenbergii was raised at this institute in 0.04 ha
earthen ponds. Berried females were collected for
seed production in March-April and a total of 46,000
good quality scampi seed were supplied to College
of Fisheries (CFSc), Nellore for raising the broodstock
in the Nellore broodstock bank. Pre-and post-
stocking management practices for raising
broodstock were provided to CFSc. The growth and

Magur
production in
north east
demonstrated
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survival of the stock were monitored at monthly
intervals. Around 2,500 good quality, healthy and
active broodstock of size ranging from 50 to 200 g
were raised from the seed supplied by CIFA. A paper
notification for the expression of interest was issued
in two local newspapers in Nellore for supply of
brooders to selected hatcheries.  After an inspection
by the technical committee, one hatchery has been
selected for supply of broodstock from the project.

DST Women Scientist Schemes

Project Title : Extraction and purification
of bioactive compounds
from freshwater
microalgae and its effects
on fish immune system

Funding Agency : DST Women’s Scientist
WOS-A Scheme, Govt. of
India

Duration : October 2008 – September,
2011

Project Personnel : J. Pradhan (PI) and B. K.
Das (Mentor Scientist)

Preliminary phytochemical screening of
microalgae

The phytochemical constituents of Euglena,
Microcystis and Chlorella were tested. One gram of
the ethanol and methanol extract of algae was
dissolved in 100 ml of its mother solvents to obtain
a stock of concentration 1% (v/v). The phytochemical
analysis of ethanolic and methanolic extracts of E.
viridis, M. aeruginosa and C. vulgaris revealed the
presence of alkaloids, flavonoid, steroid, saponin

and reducing sugar. Steroids and alkaloids were
absent in both ethanolic and methanolic extracts of
C. vulgaris (Table 15).

Extraction and fractionation of Spirodela
polyrrrhiza

The duckweed S. polyrrrhiza was extracted by
various solvents. Total five crude extracts of
Spirodela were extracted from 390 g (dry wt.). These
were hexane extract (0.2 g), ethyl acetate extract
(3.87 g), ethanol extracts (7.75 g), methanol extract
(1.6 g) and ethyl acetate: ethanol extract (4.53 g).
Based on preliminary screening, three crude extracts
namely ethanol, ethyl acetate and ethanol: ethyl
acetate were selected for studying their
antibacterial and antifungal properties.

Phytochemical study of crude and fractionated
ethanol S:ETH extract

It was noticed that crude ETH extract was positive
for steroids and alkaloids. Out of 15 fractions
analysed; only 4 fractions showed the presence of
steroids and a single fraction was found to be positive
for alkaloids.

TLC spots of various fractions of ethyl acetate extracts of
Spirodela developed in 40% & 60% EA/Hex

+: present, -: absent

Table 15. Preliminary phytochemical analysis of various extracts of freshwater algae

Extracts Phytochemical tests

Alkaloid test Tanin Flavonoid Steroid Saponin Reducing
sugar

Dragendroff’s Wagner’s Mayer’s
Reagent Reagent Reagent

E:EtOH + + + - + - - +

E:MeOH - - - - - - + -

M:EtOH - - - - - + - +

M:MeOH

C:EtOH - - - + - + +

C:MeOH - - - + + - + +
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Antibacterial activity of crude and fractionated
S:ETH extract

Antibacterial activity against Aeromonas
hydrophila

Antibacterial activity of crude and fractionated
ethanolic extract of Spirodela was done by disc
diffusion method. Out of 15 fractions, 10 fractions
were selected to test their efficacy as antibacterial.
Highest zone of inhibition was 15 ± 0.58 mm formed
by S(EtF1), other five fractions, S(EtF2), S(EtF7),
S(EtF8), S(EtF11), S(EtF12), S(EtF14) showed zone
of inhibition of 11-13 mm and the rest four fractions
produced zone of size 8-9 mm (Fig. 5).

Antibacterial activity against Pseudomonas species

The antibacterial activities of crude and fractionated
ETH extract against P. aeruginosa were studied.
Crude extract showed a zone of inhibition of 10 mm.
The highest zone of inhibition 14 mm was formed
by unknown fraction F2 and fraction containing
alkaloids. Four fractions i.e. F1, F4, F5 and F7 were
ineffective against P. aeruginosa. The other three
fractions showed moderate sensitivity by their zone
size of >10-13 mm.

Similarly, the antibacterial activity of crude ETH
extract against P. putida ATCC49128 was studied.
Five fractions did not inhibit the bacterial growth.
Rest five fractions produced moderate zone of 8-12
mm. In case of P. flourescens, the crude extract
had a very mild effect. Only five fractions showed
sensitivity towards P. flurescens (PF1), where
steroids containing fractions, produced zone of

inhibition 13.16±0.44 and 10.16±0.44 mm,
respectively (Fig. 5).

Antibacterial activity against Vibrio species

The two bacteria V. parahaemolyticus ATCC 17802
and V. alginolyticus ATCC 17749 showed sensitivity
to most of the ETH fractions tested. A mild zone
of 6-7 mm was produced by crude ETH extract. It
was observed that except F14, remaining
fractionated extracts produced an average zone
of >8-16 mm. The highest zones of 16±0.408 mm
and 15±0.408 mm were observed by S(EtF7) and
S(EtF8) against V. parahaemoliyticus, whereas V.
alginolyticus  was highly sensitive (zone size
15±0.408 mm) towards the fraction containing
alkaloid, S(EtF11) (Fig. 5).

Antibacterial activity against S. aureus

The detailed antibacterial activity of S(Et) extract
against S. aureus ATCC 6538 is given in Fig:5. Crude
extract produced higher zone of 11 mm. Fraction
containing alkaloid S(EtF11) produced maximum
zone of size 14±0.408 mm. Remaining five fractions
produced zone of >12 mm.

Antibacterial activity against E. coli

Six fractions showed sensitivity to the bacterium
and produced zone of >10-14 mm. Rest of the
fractions showed no antimicrobial effect to E. coli.

Antifungal activity of crude and fractionated S:ETH
extract of Spirodela

Antifungal activity of crude as well as fractionated
product of ethanolic extract of Spirodela was

Fig. 5. Antibacterial activity of crude ethanolic extract, S(ETH) and fractions of ethanolic extract of Spirodela against
Pseudomonas spp., Vibrios, S. aureus and E. coli
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screened against three fungal pathogens such as S.
parasitica, C. albicans and Aphanomyces.

Antifungal activity against S. parasitica

The antifungal activity of the crude and fractionated
ETH extract against Saprolegnia was studied and
six fractions were considered for the antifungal
study. Crude extracts showed a zone of 10 mm and
all the fractionated products exhibited their activity
and produced zone of size >11-14 mm (Fig. 6). In
this study, antifungal activity of the extract was
compared to the activity of standard antifungal
agents, i.e fungizone and flucanozole that produced
zone size of 11 mm and 15 mm, respectively. The
highest zone of inhibition was 14 mm by fraction
S(EtF4) that contained steroids.

Antifungal activity against C. albicans

Crude ETH extract showed a moderate activity and
produced zone size of 9 mm. Fractions S(EtF1),
S(EtF3), S(EtF4), S(EtF5) and S(EtF14) showed

sensitivity to C. albicans and produced moderate
zone of inhibition >11-13 mm  Phytochemical analysis
revealed the presence of steroids in S(EtF3), S(EtF4)
and S(EtF5) (Fig. 7).

Antifungal activity against Aphanomyces

Eight fractions were taken for the antifungal study,
out of which three fractions did not exhibit any
antifungal activity i.e. S(EtF1), S(EtF2) and
S(EtF15). Remaining five fractions produced a zone
of >11-15 mm.

Antimicrobial
properties of
aquatic
microalgae
studied

Fig. 6. Antifungal activity of crude ethanolic S:ETH and
fractions of ethanolic extracts of Spirodela against
Saprolegnia (48 h culture)

Fig. 7. Antifungal activity of crude ethanolic S:ETH and
fractions of ethanolic extracts of Spirodela against C.
albicans (48 h culture)

Antifungal activity of fraction of ethanolic extract, F2 of
Spirodella against C. albicans

Project Title : Growth and production
efficiency of three larger
Macrobrachium species
M a c r o b r a c h i u m
r o s e n b e r g i i ,
M a c r o b r a c h i u m
malcolmsonii and
M a c r o b r a c h i u m
gangeticum under mono
and poly culture practices

Funding Agency : SERC Fast Track Young
Scientist, Govt. of India

Duration : February 2009 – February
2012

Project Personnel : Prasanti Mishra (PI), Bindu
R. Pillai (Mentor Scientist)
and H. K. Barman (Mentor
Scientist)

Brood stock management and seed production of
M. gangeticum

Advanced juveniles of M. gangeticum (6.5 g)
maintained in stone line ponds for obtaining berried
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prawns for four months (Jan - April) was used for
raising seed. During May about 19% of the prawns
stocked were found berried and with the progress
of time, over 42% berried prawns were recovered.
Only 10 numbers of berried prawns were used for
seed production in brackish water medium (12-16
ppt salinity) following airlift biofilter recirculatory
system. As many as 6248 numbers post larvae were
produced at a production rate of 19-21 PL/l.

Project Title : Colour improvement of a
few commercially
important ornamental fish
species through dietary
incorporation of natural
pigmenting carotenoids

Funding Agency : DST Women’s Scientist
WOS-A Scheme, Govt. of
India

Duration : Sept. 2010- Sept. 2013

Project Personnel : Gopa Mitra (PI) and P.
Jayasankar (Mentor
Scientist) (w.e.f. June 2011)

Carotenoid pigment dynamics during ontogeny of
rosy barb, Puntius conchonius

Rosy barb (Puntius conchonius) is one of the
prospective indigenous ornamental fish species
having significant high commercial value. The bright
orange and yellow colour of the fish is the
consequences of ingestion and metabolism of the
pigment carotenoids, which the fish cannot
synthesize de novo but acquires from food. In order
to determine the principal carotenoid pool during
ontogeny both in terms of quality and quantity, a
study was carried out from hatching to 30 days post
hatch (dph) at 28-31°C. The presence of β-carotene,
β-carotene, β-carotene-5,6-epoxide, β-carotene-
5,6:52 62 -diepoxide, echinenone, canthaxanthin,
β-cryptoxanthin, zeaxanthin, astaxanthin were
estimated  and quantified.

The quantity of all the carotenoids varied
considerably from hatching to 30 dph. Among the
carotenoids quantified, astaxanthin showed the
highest value in different days, revealing it to be a
major carotenoid in pigmentation of rosy barb (Fig.
8). The rapid decrease of astaxanthin content was

recorded immediately after hatching in comparison
to egg and a progressive increase was found
thereafter from 9 dph with a peak on 24 dph (Fig.
9). The significance of these results with special
reference to the dynamics of carotenoid metabolism
during ontogeny could be used as predictive
indicator for persistent colour improvement of the
species during larval rearing.

Larvae and fry of rosy barb

Fig. 8. Carotenoids dynamics during larval development
of rosy barb

Fig. 9. Variation of astaxanthin content during
development
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Assessment of colour development during
ontogeny of rosy barb

A few studies have tracked carotenoid status and
condition during development and in adulthood in rosy
barb to understand how ontogeny affects colouration
of both male and female. A computerized vision system
was used under uniform conditions to measure the
colour pattern in rosy barb during ontogeny from
hatching to 39 days post hatch. The orange red
colouration was more vivid towards the 21 dph to 39
dph (Fig. 10).The relationship between r,g,b value and
axtaxanthin content is depicted in Fig. 11.

Fig. 11. Relation between r, g, b value and astaxanthin
content during ontogeny of rosy barb

Fig. 10. Colour analysis (r,g,b value) of rosy barb during
ontogeny

Project Title : Screening and
characterization of an
efficient Δ-6 desaturase
among warm freshwater
fishes in India

Funding Agency : DST Women’s Scientist
WOS-A Scheme, Govt. of
India

Duration : March, 2011 – March, 2014

Project Personnel : Madhusmita Nayak (PI) and
Ashis Saha (Mentor
Scientist)

Fish are the most important dietary source of the
n-3 highly unsaturated fatty acids (HUFA),
eicosapentaenoic acid (EPA) and docosahexaenoic
acid (DHA). EPA and DHA are mostly available in
marine species, but freshwater fish are unable to
synthesize these fatty acids de novo. On the other
hand, freshwater fishes are capable of producing
these highly unsaturated fatty acids (HUFA). In the
present study, fatty acid profile of fillets and livers
of six different fishes (Mystus seenghala, Wallago
attu, Ompok pabda, Notopterus notopterus, Channa
punctatus, C. striatus) was carried out. The fillet
fatty acid compositions of these freshwater fish
species have been depicted in Figs. 12, 13. The fatty
acid composition of fillet were found to be SFA
(41.68% to 52.8%), MUFA (19% to 30.9%) and PUFA
(18.8% to 38.4%).

The fatty acid composition of liver was found to be
SFA (41% to 53.4%), MUFA (23.57 to 37.9%) and PUFA
(18.4% to 21.3%) (Figs. 14, 15).

Fig. 12. Fatty acid profile of fillet from different fresh
water fishes.

Carotenoids
pigment
dynamics in rosy
barb studied
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Fig. 15. Linolenic acid, EPA and DHA level of liver tissues in different fresh water fishes.

Fig. 13. Linolenicacid , EPA and DHA  level of  fillet in different fresh water  fishes

Fig. 14. Fatty acid profile of liver tissue from different fresh water fishes.
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B. Fish Genetics and Biotechnology

Project Title : Genetic upgradation of
freshwater fish and
shellfish

Project code : I-59

Funding Agency : Institute-based

Sub-project : Transgenics of freshwater
fishes

Project code : I-59(d)

Duration : April 2007 – March 2012

Project Personnel : H. K. Barman (PI),
P. Jayasankar, S. Nandi and
S. K. Swain

This project was aimed at optimizing protocol for
developing transgenic ornamental fishes by
incorporating several fluorescence color genes such
as green fluorescent protein (GFP) and red
fluorescent protein (RFP), for those cDNA is available
commercially. To achieve this, the transgenes (color
genes) are required to be expressed under the
control of muscle-specific promoter so that the
visible colors can fluoresce in the muscle protein
leading to value addition to the ornamental fishes.
In order to identify muscle-specific fish promoter
capable of expressing reporter color genes, the
following strategies to characterize the muscle
specific mylz2 (myosin light polypeptide 2 gene)
and β-actin promoters of  L. rohita using Genome
Walking Kit (Clontech) were undertaken.

For L. rohita, the PCR 2 generated a distinct
amplified band of 1.2 kb in StuI library with mylz2
primers; whereas β-actin primers amplified 0.8 kb
and 1.6 kb fragments in EcoRV and StuI libraries,
respectively. The PCR products of these 0.8 kb, 1.2
kb and 1.6 kb fragments were partially sequenced.
The sequenced data was blasted into NCBI database.
The sequenced data derived from 1.2 kb of mylz2
5’ UTR showed partial matching with database. On
the other hand, the sequence data of 0.8 kb and
1.6 kb fragments showed similarity with database
sequence of 5’ UTR region of β-actin as expected.
The CAAT signal and TATA box were also found to be
located into that region. Hence, all these three
fragments were independently cloned into pGEMT-
easy vector (Promega) and full length sequencing is

being carried out after checking the inserts into
respective clones.

The SmaI and HindIII digested fragment of 0.7 kb
promoter including portion of coding region from
pGMT-Easy was inserted into a promoterless
pAcGFP1-1 reporter vector in a right orientation and
correct reading frame. The recombinant vector DNA
containing mylz2 promoter element was introduced
into sperms by electroporation in a Eppendorf
Multiporator. The electroporated sperms were
fertilized with eggs. After 35 days of breeding the
spawns were taken in slides and observed under
fluorescence microscope. The GFP expression was
documented in approximately 22% of fish (fry).

Fig. 16. Generation of transgenic rohu fry showing mylz2
promoter driven Green Fluorescent Protein (GFP)
expression in the skeletal muscle

Sub-project : Improvement of
production efficiency and
rearing time of full-sib
families of Jayanti rohu
(Labeo rohita) in
recirculatory  system

Project code : I-59(f)

Funding Agency : Institute-based

Duration : April 2009 – March 2011

Project Personnel : J. N. Saha (PI), K. D.
Mahapatra and Bikash
Sarkar

The experiment was conducted for a period of 120
days using six FRP tanks (1500 l) with attached



CIFA ANNUAL REPORT 2011-11 41

recirculatory system. Jayanti rohu spawn of 10-days
old were taken from a single family and stocked in
three different stocking densities; viz., 200, 300 and
400 numbers in duplicate. Sieved groundnut oil cake
powder and rice polish/bran along with powder
pelleted feed mixed in 1:1 ratio were fed 4-5 times
a day.

A large variation in growth pattern was observed in
all rearing tanks through out the experiment. Ten
percent fingerlings reached taggable size in each
tank. No growth differences were observed among
different stocking densities. The growth of fry in FRP
tanks was not uniform. On the other hand, the same
family in nursery ponds grew better and of uniform
in size. It is expected that in bigger tanks, the
percentage of taggable size fingerlings will increase.
The growth in bigger cement tank (10 m x 5 m x1 m)
was uniform and most of them reached taggable size.

Sub-project : Selective breeding of
M a c r o b r a c h i u m
rosenbergii for resistance
to Macrobrachium
rosenbergii noda virus

Project code : I-59(g)

Funding Agency : Institute-based

Duration : April 2009 – March 2012

Project Personnel : P. K. Sahoo (PI), A.E.
Eknath CPI upto June,
2011, B. R. Pillai, K. D.
Mahapatra and P. L.
Lalrinsanga

During the year thirty-four families of freshwater
prawn PLs selected for higher growth were
challenged with MrNV and a wide range of variation
(0-100%) in survival was obtained among the
families, thus revealing a wide scope for selection.

Data analysis was done using both SAS and ASREML
software. In the third generation challenge test total
864 animals were challenged and 23% mortality was
observed. No significant trough effect could
observed among three replicates. Least square
means of survival observed to be 75±0.47, 75±0.47
and 73±0.49% for troughs 1, 2 and 3,  respectively.
Survival was treated as binary data & coded as 0 &
1 for dead and alive, respectively. For estimation of
heritability animal model was applied using ASREML.
Though number of families and number of animal
used in the estimate is low but to have an preliminary
idea about the heritability following mathmatical
model  was used.

Yijk = μ+ Ti + aj+eijk

Where

 μ= Mean

Ti= Fixed effect of trough (trough 1, 2 and 3)

aj= random additive genetic effect

eijk= residual effect

The heritability of survival was calculated as ratio
of additive genetic variance to phenotypic variance.
In the present data set the the heritability was
estimated to be 0.45±0.074. The preliminary analysis
of heritability in the present data set indicated that
through selective breeding it is possible to improve
the trait of selection i.e survival of freshwater prawn
M.rosenbergii due to noda virus infection.

Virus load after challenge in the survivors

Three of the third generation challenged families
were screened intermittently up to 28 days for
carrying the virus load by nested RT-PCR method.
Almost all the animals revealed presence of virus
on days 2 and 12 post-challenge. However, the virus
could not be detected in one of the families on day
28 in all the six animals screened by earlier method

Fig. 17. Screening of survivors in the families for carrying virus by nested RT-PCR

Possibility of
selective
breeding for
nodavirus
resistance in
prawn found out
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(Fig. 17). On the other hand, two more families
screened on day 28 viz., families 56 and 57 revealed
presence of virus in 33 and 83% survived animals,
respectively. Hence, it was further confirmed that
animals carry latent infection and the infection thus
passed vertically during breeding.

Sub-project : Development of selection
index for growth and FCR
in Jayanti rohu

Project Code : I-59 (h)

Funding Agency : Institute-based

Duration : April 2010 – March 2012

Project Personnel : P. K. Meher (PI), J. N. Saha,
J. N. Saha, Laxman Sahoo
and S. Sarkar

The feed efficiency was significantly correlated to
growth (72 %) and feed intake (55%). A significant part
of variation in FER was caused by variation in nitrogen
retention. The family had significant effect on total
variation and feed intake (76 %). The growth and feed
intake was having high phenotypic correlation.

Fig. 18. Feed efficiency ratio measured in 10 families weighing 12-29 g

Sub-project : Development of cell lines
from important cultivable
freshwater species

Project Code : I-59 (i)

Funding Agency : Institute-based

Duration : April 2010 – March 2013

Project Personnel : J. Mohanty (PI), P. K. Sahoo
and Kuldeep Kumar

Primary cell cultures were initiated from various
tissues of rohu, L. rohita and catfish, Clarias

batrachus. A number of variations in culture
techniques were attempted in order to provide
favorable environment for the attachment and
growth of cells. Six different tissues such as brain,
kidney, liver, gill, fin and heart were used to develop
cultures in Leibovitz L-15 medium supplemented
with fetal bovine serum and antibiotics, and
incubated at 28 oC for number of days.

Attachment of cells to the culture surface was found
to be the major obstacle during the development
of primary cultures. Hence to improve attachment,
several attachment factors were coated to the
culture petriplates and used. It was observed that
poly-L-lysine-coated plate favored the best
attachment than all others but was found to show a
slower growth of cells whereas rohu skin extract
and pangasius skin extract coated plates showed
better cell growth. Gelatin and collagen coated
plates showed the least attachment and growth of
cells.

Both explant method and tissue disaggregation
method by enzymatic treatment were employed for
the initiation of primary cultures and the explant
method was found to be better. In case of explant
method, cells were found to be attached to the
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surface and divided to form confluent structure. Cell
migration and cell growth were prominent in all
tissue types used for development of primary cell
culture (Figs. 19, 20). But subsequent subcultures
with enzymatic treatment failed to produce
confluent monolayer.

Sub-project : Development of parentage
analysis system and
genomics resource in rohu
and Macrobrachium
rosenbergii

Project Code : I-59 (J)

Funding Agency : Institute-based

Duration : April 2011 – March 2014

Project Personnel : P Das (PI), P. K. Meher and
L. Sahoo

NA from parents of 80 Jayanti families was isolated
and quantified, and kept ready for further analysis.
About 527 microsatellite markers developed
recently in other programs were screened for
polymorphism. About twenty loci with more than
two alleles were identified to be tested for
development of a marker suit for parentage analysis
in rohu. This will be highly helpful in the ongoing
selective breeding program in rohu. Four F2 full-
sib families were produced by mating F1 parents
and reared in the nursery pond. Thirty-three F2
progenies from three full-sib families were PIT-
tagged and kept in common environment to be used
for QTL analysis.

Development of genomic resources, particularly
EST-SSRs, in M. rosenbergii was initiated. A total
of 5407 EST sequences of M. niponense and M.

rosenbeergii were mined from public database.
Assembling of these sequences resulted in 4921
unigenes in total. Screening of these for SSR
motifs resulted in 129 and 99 SSR containing
sequences in M. rosenbergii and M. niponense,
respectively. However, primer designing was
possible only in 109 and 64 EST sequences of M.
rosenbergii and M. niponense, respectively.
Initial screening of PCR amplified loci in 3%
agarose gel resulted in 26 in M. rosenbergi and
only 1 polymorphic loci in M. niponense.
Polymorphism of 12 loci out of above 26 was
reconfirmed by now using polyacrylamide gel
electrophoresis. In another study three mapping
populations (104, 80 and 40 individuals) were
evaluated. Initial screening of 10 prawn
microsatellite loci using three parental pairs has
resulted in 8 informative loci.

Sub-project : Detection of hybridization
in carps for assessing the
purity of seeds

Project Code : I-59 (k)

Funding Agency : Institute-based

Duration : April 2011 – March 2014

Project Personnel : P. Jayasankar (PI),
L. Sahoo, P. Das, P. Routray
and D. K. Verma

In India, mixed spawning of major carps is practiced
in the carp hatcheries using broodfish of Indian
major carps for the sake of convenience and profit
of fish breeders, but this can lead to inadvertent
hybridization. β-topomyosin gene fragment was
PCR amplified and sequenced in fifteen individuals
of each species of rohu, catla and mrigal using
universal primer pairs. The sequences were
inspected and edited manually followed by
alignment with the help of clustal W program
embeded in Bioedit in order to detect species
diagnostic mutations. Species-specific primers were
designed with the help of primer3 software. PCR
amplification of species-specific primers was
carried out at a wide range of annealing
temperature (610-660C). Except for rohu, species-
specific primers were not able to produce species
diagnostic PCR bands.
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Sub-project : Stock evaluation of catla
(Catla catla) for
establishment of base
population and selective
breeding of rohu for two
traits (growth and disease
resistance against
aeromoniasis)

Project Code : I-59 (L)

Funding Agency : Institute-based

Duration : April 2011 – March 2014

Project Personnel : K. D. Mahapatra (PI), J. N.
Saha, P. C. Das and P. K.
Sahoo

Collection of different stocks of catla

Ten stocks of catla were collected from different
places of India (West Bengal, Bihar, Odisha, Andhra
Pradesh and Uttar Pradesh) and reared separately
in nursery ponds. The fish were PIT-tagged and then
reared in three communal ponds for further
evaluation.

Production and tagging of fullsib familes of
improved rohu

Total 64 fullsib families of rohu were produced from
selected individuals of 2008 and 2009-year classes
in the 2011-year breeding season. One control group
was also produced from the brood fish of 2009-year
class having average breeding value. Tagging was
completed for 2011 year class rohu. In total 1416
numbers of fingerlings from selected and control
groups were tagged with PIT tags. Resistant line rohu
against aeromoniasis was also tagged and rearing is
under progress along with families and control
groups.

Dissemination of Improved rohu “Jayanti”

In 2011 year class under the dissemination program,
total 123 lakh of improved rohu spawn (Jayanti) were
distributed to local fish farmers, self-help groups,
private fish farmers, NGOs of Odisha and other states
of India. Spawn and fry were also distributed to the
state of Assam (NGO), State Fisheries Dept. of
Odisha, Regional Centre for Eastern region (RCER),
Patna, Andhra Pradesh and West Bengal (private
hatchery owners). Improved rohu spawn (Jayanti)

was also distributed to different districts of Odisha
i.e Puri, Khurda, Kendrapara, Cuttack, Dhenkanal,
Ganjam and Keonjar. Further, 4,000 nos. of rohu fry
(Jayanti) was also supplied to the Dean, College of
Fisheries, GBPUA&T, Uttarakhand. More than 1100
nos. advance fingerlings of improved rohu were also
distributed to the local farmers of Odisha. Fingerlings
were also supplied to Odisha State Fishery
Department under the ‘Brood stock improvement
program’.

Project Title : Construction and analysis
of Expressed Sequence Tag
libraries for rohu Labeo
rohita (Ham)

Project Code : E-47

Funding Agency : DBT

Duration : July, 2008 – July, 2011

Project Personnel : S. Nandi (PI)

Five normalized cDNA libraries were constructed for
brain, liver, pituitary, ovary and testis, collected
from adult male and female rohu during different
phases of reproduction throughout the year. A total
of 6,161 random clones from these libraries were
sequenced using Sanger’s method and 4,655 (75.55%)
high-quality sequences were obtained after cleaning
and submitted to the NCBI EST database (Table 16).
These ESTs were assembled into 3,631 (78.00%)
unique sequences that composed of 709 contigs and
2,922 singletons. 978 (26.93%) and 1,696 (46.70%) of
the total 3,631 unique sequences had significant
BLASTX and BLASTN matches, respectively, within the
nr database with a cut-off e-value of 10-6 to 10-100,
and ~514 (14.15%) sequences had no match with
any database at all. Further Gene Ontology (GO)
annotations of the BLASTX hits showed the highest
number of annotations from the biological process
followed by cellular component and molecular
function categories.

In Next Generation Sequencing, about 16 GB (2x
8.08 GB) data containing 72 bp (PE)  reads was
generated from the pooled RNA of brain, liver,
intestine, kidney, tongue, nose, eye, gill, muscle,
heart, ovary and testis  in Illumina GA-II platform.
This generated 37 million reads of which 33 million
were high quality (90%) after vector and adaptor
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Table 16. Analysis of rohu ESTs

EST resources
of rohu
further
strengthened

Fig. 19.  Comparison of N50 at different k-mer lengthstrimming. The trimmed high-quality sequence reads
were assembled using Velvet program at different
(Hash length) k-mer length (Table 17), with various
output parameters like number of used reads, nodes,
total number of contigs, contigs longer than 100
bp, N50 length (Fig. 19), longest contig length (Fig.
20) and average contig length as a function of k-
mer.  A total of 62,283 and 88612 number of contigs
(nodes) was produced by Velvet and Oases programs,
respectively, indicating the presence of 19,402
numbers of contigs with variation. Total 52,925
numbers of SNPs were produced, from which 51,098
numbers of SNPs were heterozygous type and 1,827
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Table 17. QC report for fastQ files of NGS data

Fig. 20.  Comparison of average contig length at different k-mer lengths.

Table 18. Summary of microsatellites

numbers of SNPs were
homozygous. A total of 22,383
numbers (Table 18) of SSRs
were also found. Rohu
transcripts were mapped with
salmon, zebra fish and catfish
mRNAs (Table 19).  The
sequencing of ESTs has
significantly increased the EST
resources in L. rohita, which
will be utilized for its future
genomic research.
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Table 19. The contigs blasted against the salmon, zebrafish, catfish mRNA sequences (from NCBI).
Those contigs with more than 70% identity and 50% query coverage (mRNA) as cut offs are taken for
further analysis

Contigs annotation summary Salmon mRNA Zebrafish mRNA Catfish mRNA

Total contigs 88612 88612 88612

Total Annotated contigs 4894 31091 1071

Total Un-annotated contigs 83718 57521 87541

Project Title : First generation linkage
map in Labeo rohita
(rohu): A potential genomic
resource for identification
of trait associated genes

Project Code : E-59

Funding Agency : DBT

Duration : September 2009 –
September, 2012

Project Personnel : P. Das (PI), P. Jayasankar,
P. K. Meher and L. Sahoo

Screening of enriched library produced 1718 clones
resulting in only 238 sequences having enough
flanking region for primer designing. Roche-454
sequencing of 10 Mb of rohu genome and filtering
of two repeat motifs  (‘CT’ and ‘AGG’) of raw
sequence data file generated 255 sequences
containing microsatellites repeat with enough
flanking region. The linkage informativeness of
parents of three mapping pedigree (R1XK2, BG2 and
BG3) taking 527 primer pairs (Lr-47 to Lr-555) were
checked, out of these 272 loci developed from
enriched library and 255 were from next generation
sequencing. Out of which 92, 123 and 101 loci were
found to be polymorphic in R1XK2, BG2 and BG3
mapping panel, respectively. Because more loci are
informative in BG2 family, all offspring (n=92) of
BG2 with their parents are considered to be
genotyped. Based on the amplicon size of the loci,
informative markers have been grouped into 46
categories (multiplex panel) each having 3 loci (3
plex). Five different dyes (NED, FAM and HEX) have
been used to label these primers. Standardization
of multiplex genotyping is being done. Out of which
19 loci have been already genotyped in all 94
individuals of BG2 pedigree.

Project Title : Improvement of culture
c o n d i t i o n s ,
characterization and
elucidating underling Oct4
mediated networking
pathways for
spermatogonial stem cells
of Labeo rohita

Project Code : E-73

Funding Agency : DBT

Duration : September 2011 –
September, 2014

Project Personnel : H. K. Barman (PI), K. D.
Mahapatra and J. N. Saha

Genetic characterization by cloning and
sequencing of rohu SSC related gene GDNF and
5’- UTR of OCT4

The biological activities of spermatogonial stem cells
(SSCs) are the foundation for studying the
spermatogenesis pathways linked to the sustained
male fertility. Therefore, understanding the
mechanisms governing their ability to both self-
renew and differentiate is essential. Because SSCs
are the only adult stem cell to contribute genetic
information to the next generation, they are an
excellent target for genetic manipulations.

Spermatogenesis is under the dual control of
extrinsic and intrinsic drivers. Local regulation
involves intercellular communication between germ
and sertoli cells, and between sertoli, myloid and
interstitial leydig cells through growth factors
including neutrotropic factors such as glial cell-line-
derived neutrotropic factor (GDNF). GFRa1 and RET
are the two surface receptors for GDNF. GFR1 is
expressed during GDNF mediated SSC – renewal. It
is a SSC-specific gene with a critical function of self-
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renewal and maintenance of SSC. It can be used as
a marker gene in studying the SSC-self renewal.
OCT4 is a transcription factor expressed in germ
cells. OCT4 is crucial for the maintenance of the
totipotency of stem cell. Keeping this in view, these
genes are being cloned and characterized from the
SSCs of rohu.

The GDNF amplified fragment from rohu testis of
416 bp and 457 bp (Fig. 21) were cloned into pGEM-
T easy vector and transformed to DH5α for
sequencing. NCBI BLAST search revealed that the
sequenced data matches 70% with zebrafish cDNA.
To find out the full length cDNA of GDNF, 5’ and 3’
RACE strategy was followed and we got the full
length sequence of the cDNA with 726 bp. To find
out the regulatory sequences towards 5’ end
adjacent to our known sequence, we undertook
Genome walking strategy for OCT4. Gene specific
primers (GSP1 and GSP2) were designed for OCT4
from the known sequence data of rohu so as to walk
towards 5’ UTR containing promoter/regulatory
regions of respective genes. The PCR 2 using OCT4
primers generated distinct single amplified bands
of 2.7 kb (Fig.  22).

2.7 kb

Fig. 22. Amplified fragment of OCT4 (2.7 kb) which was
cloned and sequenced

457 bp

416 bp

Fig. 21. Amplified fragments of GDNF (414bp and 450bp)
which were cloned and sequenced

Project Title : Development of molecular
marker-based seed
identification system of
cultured carps (Cyprinidae)

Project Code : E-74

Funding Agency : DST, Govt. of India

Duration : September 2011 –
September, 2014

Project Personnel : P. Jayasankar (PI), P. Das,
L. Sahoo and B. K. Das

Genomic DNA of rohu, catla, mrigal, and Rohu X
Catla and Catla X Rohu hybrid was isolated by
standard phenol-chloroform method. PCR
amplification of parathyroid gene using universal
primer, inert- transcribed spacer gene-I (ITS-I) and
myostatin gene using universal primers did not
produce  satisfactory result with regards to species
identification. Next gene targeted as nuclear marker
for identification of IMCs is β-actin. Fifteen
individuals from each species were amplified with
the help of universal primer and sequenced.
Sequences were edited manually, aligned and
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species-specific primers were designed. The
efficiency of species-specific primers are under
study.

OUTREACH PROJECT

Project Title : Outreach activity on fish
genetic stock

Duration : 2007-08 – 2011-12

Funding Agency : ICAR-Network mode

Project Personnel : P. Das (PI), P. Jayasankar,
S. K. Swain, P. Routray and
P.  C. Das

In a total of 6 explorations covering the rivers
Krishna, Godavari, Kaveri and Subarnarekha, 203 fish

samples (rohu, catla, mrigal and fringe-lipped carp)
were collected during the period. Genetic
characterization using three mtDNA markers, truss
morphometric and biological analyses along with age
determination were accomplished for all the samples
collected from different riverine systems. A total of
1281 sequencing reactions were also performed with
respect to different mitochondrial genes.

Genetic characterization

Three mitochondrial gene regions such as control
region, ATPase-6 and cytochrome b were used for
genetic diversity indices. The result showed that
haplotype number and diversity are more in
mitochondrial control region compared to that of
ATPase-6 and Cytochrome b (Cyb) region. L. rohita

Table 20. Sixteen polymorphic microsatellite loci for fringe-lipped peninsular carp, Labeo fimbriatus

Lacus Gene Primer 5'-3' Motif No of Allele Annealing HO HE
Name Bank alleles size in temp

accession no (bp)

LF-1 JQ838157 F:GAAAGCTGCTCGTCCTTGAA (AG)8 6 192 60 0.666 0.802
R:CTCGGGATGAGAGCAGAAAC

LF-3 JQ838158 F:GGGTGTGGGAGAGAAAGAGAG (AG)52 6 190 62 0.555 0.798
R:GGAGTCTGACAAATGCAGCAAG

LF-4 JQ838159 F:GGCCAGTGTGACACAAACA (CT)12 9 227 61 0.607 0.743
R:GTCCCGGAGTCTAAAGACGAAC

LF-5 JQ838160 F:TCTACTGTCCGCACAATGACC (CT)8 3 201 59 0.458 0.403
R:CCGAGAGACAGTGAGAGACAGA

LF-6 JQ838161 F:CCTTGAACAACTCCACCTCTCT (CT)8 3 196 59 0.285 0.298
R:ACTACGACTCATCTCGGTGTGA

LF-7 JQ838162 F:TAGCAGACCTGCACTGAGAAAG (AG)20 4 179 54 0.307 0.673
R:TCTCCCTGGTCTTTTCCT

LF-8 JQ838163 F:GTGAAGCAACGACTTCAGAGAG (GT)6 5 216 59 0.833 0.765
R:CCAGAAGACCATAGCAACCAC

LF-9 JQ838164 F:GAAGTGACGGTCGCTGTTTC (AG)27 5 223 60 0.666 0.718
R:GGGATTGTCTGTAGTCCGTAGG

LF-10 JQ838165 F:CTCTCCCCCTCTCTCTGTTTTG (CT)10 4 155 61 0.718 0.570
R:CTTCTGTCAAGCCGTTTAGCAC

LF-11 JQ838166 F:TCTCAGTGGGTGTCATTACCTG (GA)27 4 185 60 0.482 0.578
R:CCCATCAAACCATCTCTCTAGC

LF-12a JQ838167 F:GTCACAGAGGAGGAGGAGAAAG (CA)10 3 226 59 0.093 0.146
R:AGCTCGGCATGTTAGTCTCACT

LF-12b JQ838167 F:AGGAAACACAGTGAGTGCAGAG (AG)64 6 206 60 0.571 0.829
R:GAGAGAGCGATGCACAATCA

LF-13 JQ838168 F:GCCTCATTCCCAGTTACATCAG (CTG)4 5 186 60 0.451 0.750
R:TCCAGCAGAGAGAGAGAGAGAGA

LF-14 JQ838169 F:AGGAGCCGAGTTCTCCTTAGAG (AC)8 3 145 59 0.400 0.672
R:TCTCACGCAGTCTCATGTAGTG

LF-15 JQ838170 F:ACACTCACACTCGCTCACTCAC (TC)10 6 216 60 0.806 0.803
R:CGGTGAATGCTGATGAACTG

LF-16 JQ838171 F:AACGTCACACATGCTCCTAGTC (GA)26 5 195 60 0.781 0.724
R:CTGCCCATGACACTGAAACTC
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and C. mrigala exhibited haplotype sharing between
populations where as L. fimbriatus showed
population-specific haplotypes with respect to Cyb
gene. Genetic structure analysis showed that the
main source of genetic variation was among
populations rather than within populations with
respect to L. rohita and C. mrigala but significant
variation exhibited within population of L.
fimbriatus. Morphometric analysis also showed
mixed stock structure with respect to IMCs whereas
L. fimbriatus exhibited stock differentiation among
peninsular region. Phylogenetic analysis revealed
that rohu and catla are closer to mrigal forming a
different clade.

Twelve highly polymorphic rohu microsatellite loci
were selected for use in L. fimbriatus in a cross
species manner. Only 3 rohu loci were found
polymorphic. Therefore, sixteen polymorphic
microsatellite markers (Table 20) have been
developed in L. fimbriatus by screening enriched
genomic libraries for the repeat motifs (CT)15.

Whole mitochondrial genome sequencing

Complete mitochondrial genomes of IMCs have been
sequenced and characterized. The mitochondrial
genome sizes of L. rohita, C. catla and C. mrigala
were found to be 16,611 bp, 16,594 bp and 16,594
bp, respectively (Fig. 23). There were 13 protein
coding genes, 22 transfer RNAs, 2 ribosomal RNAs
and one major non-coding control region in each
genome with the content and order of genes similar
to those in typical teleosts.

Fig. 23. Complete mitogenome of IMCs

C. Fish Nutrition and Physiology

Project Title : Energy metabolism in
Jayanti rohu

Project Code : I-66

Funding Agency : Institute- based

Duration : April 2009 – March 2012

Project Personnel : S. C. Rath (PI, w.e.f. Sept
2011), C. Devaraj (PI up to
September, 2011)  and S.
Sarkar

Oxygen consumption, ammonia excretion and carbon
dioxide production  rates were  measured   in both
unfed and fed Jayanti rohu and normal rohu fry
(average  wt. 61.02 ± 0.02 mg) and fingerlings
(average  wt. 3.2 ±0.04 g). Post-prandial metabolic
rate and various Specific Dynamic Action (SDA)
parameters were determined. The mean resting
metabolic rate of fry and fingerlings of Jayanti rohu
and control rohu did not vary significantly over a 24
h period. After feeding, oxygen consumption,
ammonia excretion and carbon dioxide production
increased directly with dietary protein in fry of
Jayanti rohu and control rohu. Post-feeding
metabolic rate of fry and fingerlings of Jayanti rohu
was significantly higher than control rohu. Specific
Dynamic Action parameters for fish fed with 30%
protein content diet were significantly higher (P <
0.05) than that of fish fed 25% protein diet. Also
SDA parameters were significantly higher in Jayanti
rohu than that of control rohu.

Whole
mitochondrial
genome
sequenced and
characterized
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Table 21. Oxygen uptake and carbon dioxide production during pre-feeding and post-feeding of Jayanti rohu and
control rohu fry fed on 25 and 30% protein diets (mean ±SD)

Fry Dietary Oxygen intake Equivalent energy Carbon dioxide production
protein (%) (mg/g/day) (kJ/g/day) (ppm/g/day)

Pre-feeding Post-feeding Pre-feeding Post-feeding Pre-feeding Post-feeding

Jayanti rohu 25 19.38 ±0.23 27.45 ± 0.17 0.26 ± 0.003 0.36 ± 0.002 17.82 ± 0.02 21.26 ± 0.02

30 30.93 ± 0.13 0.42 ± 0.002 26.24 ± 0.01

Rohu  (control) 25 19.30 ±0.35 25.25 ±0.19 0.26 ± 0.004 0.31 ± 0.003 17.63 ± 0.01 21.05 ± 0.01

30 27.84 ± 0.25 0.37 ± 0.003 24.11 ± 0.02

Table 22. Oxygen uptake and carbon dioxide production during pre-feeding and post-feeding of Jayanti rohu and
control rohu fingerlings fed on 25 % protein diets (mean ±SD)

Fingerlings oxygen uptake Equivalent energy Carbon dioxide
(mg/g/day) (kJ/g/day) production (ppm/g/day)

Pre-feeding Post-feeding Pre-feeding Post-feeding Pre-feeding Post-feeding

Jayanti rohu 4.76  ± 0.01 8.01 ± 0.05 0.065 ± 0.0001 0.11 ± 0.001 4.1 ± 0.02 6.9 ± 0.01

Rohu 4.74 ± 0.02 6.65 ± 0.06 0.064 ± 0.0002 0.09 ± 0.001 3.72 ± 0.02 5.44 ± 0.02

Table 23.  Ammonia excretion during pre-feeding and post-feeding of Jayanti rohu and control rohu fry fed on 25%
protein diets (mean ±SD)

Fry Ammonia excretion (mg/g/day) Equivalent energy (kJ/g/day)

Pre-feeding Post feeding Pre-feeding Post feeding

Jayanti rohu 1.81  ± 0.01 2.70 ± 0.03 0.045 ± 0.001 0.067 ± 0.001

Rohu 1.54 ± 0.02 2.05 ± 0.04 0.038 ± 0.001 0.045± 0.002

Project Title : Applied nutrition in
freshwater aquaculture

Project Code : I-74

Funding Agency : Institute-based

Duration : April 2010 – March 2013

Project Personnel : S. S. Giri (PI), N. Sridhar,
B. N. Paul, S. C. Rath, , K.
N. Mohanta, P. K.
Mukhopadhyay, M. R.
Raghunath, P. V.
Rangacharyulu, S. Sarkar
and B. K. Pandey

Sub-project : Evaluation of
carbohydrate  availability
from conventional and
non-conventional sources
in medium carps

Project Code : I-74(a)

Funding Agency : Institute-based

Duration : April 2010 – March 2013

Project Personnel : N. Sridhar (PI) and M. R.
Raghunath

Rice bran, deoiled rice bran, wheat bran and maize
were extracted under different conditions
(aqueous and non-aqueous solvents) for screening
of inhibitors. Extracts of rice bran (full fat),
deoiled rice bran and wheat bran (20% w/v) were
prepared in aqueous, alcoholic (10%) and 0.05%
SDS solvents and frozen stored before testing for
presence of any amylase inhibitors. Identification
of amylases using starch and potassium iodide
through substrate staining procedure was
standardized. Hydrolysis rates of proteins from
different sources such as fish meal, groundnut oil
cake, soyabean meal and silkworm pupae meal
are currently being carried out. The partial
purification using ammonium sulphate
fractionation for the enzyme amylase/trypsin from
the pooled digestive fractions was done.
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Sub-project : Use of feed additives and
micro-nutrients to
enhance feed utilisation
in fishes

Project Code : I-74(b)

Funding Agency : Institute-based

Duration : April 2010 – March 2013

Project Personnel : B. N. Paul (PI), P. K.
Mukhopadhyay and B. K.
Pandey

Use of plant-based attractants for C. mrigala

Plant based attractants viz., Awbel, Kharboj Tambul,
Chotokakla and Jayatri were incorporated at 1% level
in the feed of C. mrigala along with other feed
ingredients. A 60-day experiment was conducted to
study the efficacy of plant based attractants in the
feed of C. mrigala fingerlings (av. weight 5.24±0.02
g). The formulated feed contained mustard cake,
soyabean meal, rice bran, vegetable oil, vitamin
and mineral mixture with 1% feed attractant. The
different feeds used in the experiment were: Feed
1 (Control), Feed 2 (Awbel), Feed 3 (Kharboj), Feed
4 (Tambul), Feed 5 (Chotokakla) and Feed 6
(Jayatri). The growth study with different
attractants revealed that the net weight gain and
specific growth rate (SGR) were significantly higher
(P<0.05) in mrigal fingerlings fed Feed-2 compared
to other groups. Feed conversion ratio (FCR) was
significantly (P< 0.05) improved in Feeds 2 and 6.
The protein, fat and ash content vary from 47.54 to
48.47, 5.36 to 6.22 and 18.67 to 19.85, respectively
in different feeds. Carcass proximate composition
did not differ significantly (P>0.05) among the groups
fed with different plant-based feed attractants. Thus
it may be concluded that out of the attractants
tested in the present experiment, Feed 2 having
Awbel (1%) in the diet performed better in terms
growth and feed utilization in mrigal fingerlings.

Study of micronutrients in rohu fingerlings

A 90-day feeding trial was conducted on trace
minerals with L. rohita fingerlings (av. wt 24.16 g)
using purified diets. The purified diet was prepared
with casein, gelatin, dextrin, vegetable oil, cod liver
oil, vitamin and mineral mixture. The different feeds
were prepared with graded levels of iron viz., 0

(Feed 1), 50 (Feed 2), 100 (Feed 3), 150 (Feed 4),
200 (Feed 5), and 250 (Feed 6) ppm, respectively.
The iron source in the mineral mixture was ferrous
citrate. The iron content of water was 0.86 ppm.
The net weight was higher in Feed 2 having 50 ppm
of iron vis-à-vis other feed treatments. The carcass
composition (% w/w basis) of rohu fingerlings  fed
with different levels of iron was as  moisture content
76.52-82.15 and protein, fat and ash content being
10.97-14.35, 1.83-3.03 and 3.35 to 4.18,
respectively. It was observed that the feed
supplemented with 50 ppm of iron showed the
optimum results in case of rohu fingerlings.

Sub-project : Use of some non-
conventional feed sources
in carp feeds

Project Code : I-74(c)

Funding Agency : Institute-based

Duration : April 2010 – March 2013

Project Personnel : S. C. Rath (PI), P. V.
Rangacharyulu, K. N.
Mahanta and S. Sarkar

Rain tree (Samanea saman) pods, mast tree
(Polyalthea longifolia) seeds  and finger millets
(Eleusina coracana) as non-conventional plant
resources were identified to be used in fish feeds.

Finger millets

Incorporation of rain tree pod mill in carp feeds

Based on our previous year experience, five
isonitrogenus (25% CP) feeds were prepared using
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Table 24. Growth and nutrient utilization of catla fry fed different dietary treatments

Dietary treatments Survival (%) Weight gain (g) SGR (%/day) FCR PER

F-1 98.00±0.96 0.31±0.01 1.81±0.03 1.12±0.01 0.03±0.00

F-2 98.00±0.56 0.30±0.00 1.77±0.01 1.11±0.01 0.03±0.00

F-3 98.00±0.56 0.31±0.00 1.82±0.01 1.12±0.01 0.03±0.00

F-4 99.00±1.1 0.30±0.01 1.76±0.03 1.14±0.02 0.03±0.00

F-5 98.00±0.56 0.30±0.01 1.79±0.02 1.14±0.00 0.03±0.00

rain tree pod at 30%, ground nut oil cake 45%, rice
bran 23% and vitamin and mineral premix 2%. Raw
and processed rain tree pod mill were evaluated in
the feeds.  Rain tree pod mill was processed by
autoclaving and water soaking for different hours
and incorporated into feeds. Feeds are as follows:
F1- (control) raw, F2-autoclaved for 10 min, F3-
autoclaved + water soaking for 8 h,  F4-autoclaved
+ water soaking for 16 h, F5-autoclaved + water
soaking for 24 h. Catla fry were fed ad libitum for a
period of 60 days in indoor condition.  Growth indices
such as weight gain, SGR, FCR and PER were studied.
The experimental results indicated that the fish fed
different experimental diets had no significant
difference (p<0.05) in survival (%), average weight
gain (0.30-0.31 g), FCR (1.11-1.14), SGR (1.76-1.82
%/day) and PER (0.3 in all cases) (Table 24). Hence
it is concluded that raw RTP can be used   at 30%
level in formulating the diets of catla fry.

Sub-project : Assessment of
compensatory growth and
its associated chemical
and biochemical changes
in carps due to restricted
feeding and re-feeding

Project Code : I-74(d)

Funding Agency : Institute-based

Duration : April 2011 – March 2014

Project Personnel : K. N. Mohanta (PI), S. C.
Rath, C. Devaraj (up to
Sept., 2011) and S. Sarkar

A 10 month duration pond culture experiment was
conducted in which the feeding protocol maintained
were as follows: Control: 10 months continuous
feeding; T-1: 2 months feeding + 1 month no
supplementary feeding + 7 months re-feeding; T-2:
2 months feeding + 2 months no supplementary

feeding + 6 months re-feeding; T-3: 2 months feeding
+ 3 months no supplementary feeding + 5 months
re-feeding. Eight experimental ponds of 0.06 ha
were used for the experiment. For each treatment
and control, two ponds were maintained. The carp
fingerlings (catla, rohu and mrigal; 1:1:1 ratio) were
stocked at 7,500/ha in each pond.  All the
experimental fish were fed with a basal diet (cake-
bran) containing 25% crude protein.  The results
indicated that the initial feeding of carps for 2
months, then no supplementary feeding for 2 months
and subsequent refeeding for 6 months had resulted
100% growth compensation in all three species of
fish. The survival rate of the fish was 68-72% for
catla, 76-84% for rohu and 73-84% for mrigal,
respectively. After 10 months of culture, there was
no significant difference (p>0.05) in weight gain of
catla in control and treatment groups (608-669 g).
The weight gain of rohu and mrigal in control and T-
2 groups were higher than the T-1 and T-3 groups.
The FCR of T-2 group was lower (p<0.05) than the
control and T-1 groups. The PER was the highest in
T-2 group. While the whole body protein was lower
in the control group, the whole body lipid showed
the reverse trend. The hematological and the
digestive enzyme parameters were aso analysed.

Project Title : Upscaling of photothermal
manipulation technique for
off-sseason gonadal
maturation in Indian major
carp

Project Code : I-78

Funding Agency : Institute-based

Duration : April 2011 – March 2014

Project Personnel : Ashis Saha (PI) and C.
Devaraj (up to 12.9.2011)
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Effect of photoperiod and temperature on gonadal
development in rohu

Photoperiod and temperature are considered as the
most important variables that entrain biological
rhythms, including the reproductive cycle. Gonadal
development and maturation can be accelerated or
retarded by photothermal manipulation in fish. In the
present experiment, rohu broods were kept at
cemented cistern in indoor condition with two
photothermal regimes: a) long photoperiod in
combination with above ambient water temperature
and b) long photoperiod at prevailing room
temperature. It has been observed that both long
photoperiod and above ambient temperature are
essential for optimal gonadal maturation during off-
season in rohu.

Identification of GTH alpha subunit in L. rohita

The gonadotropins (GtH) are produced in the
pituitary gland of all vertebrates. These are
members of glycoprotein hormone family and each
member is a heterodimer consisting of two subunits
termed as alpha (a) and beta (b) sub-units. These
hormones are reported to carry highly conserved N-
linked glycosylation sites and oligosaccharides are
attached to it. The α subunit is common among
hormones within a species and highly conserved
between species, but b subunit is specific to each
hormone and confers biological specificity. In rohu,
two types of gonadotropin (GTH I â and GTH II â)
had been identified very recently from our
laboratory (GenBank   EF494675 for rohu GTH I α

and EF 494676 for rohu GTH II α). For identification
of GTH alpha sub-unit, pituitary was collected from
adult male rohu and RNA was isolated. RT-PCR of a
pituitary RNA with the five-GTH alpha-specific
primers showed distinct bands at 1) 234 bp, 3) 191
bp, 4) 296 bp, 5) 228 bp in the gel with no
amplification for primer set 2 (Fig. 24). After that
the PCR product of 296 bp size was gel purified and
sent for sequencing.

OUTREACH PROJECT

Project Title : Outreach activity on Fish
feed (Activities 1-4)

Funding Agency : ICAR

Duration : April 2008- March 2012

Project Personnel : S. S. Giri (PI), P. K.
Mukhopadhyay, P. V.
Rangacharyulu, N. Sridhar,
B. N. Paul, S. K. Sahoo, P.
C. Das, K. N. Mohanta, S.
C. Rath and D. N.
Chotopadhyay

Activity 1 : Feed enhancement and larval growth
and survival of Pangasius pangasius

Co-PI and Nodal Officer: S. S. Giri

Co-PI: S. K. Sahoo

Practical diets for fry and fingerlings were
developed, tested repeatedly for its acceptability,
survival and growth of fry and fingerlings. Feeds
were tested in farmers’ ponds for feedback. Farmer’s
sensitization was done by conducting several day-
long field-farm programmes. Finally two feeds in
the name of Pangas grow I and Pangas grow II for fry
and fingerlings, respectively, were released.

Fig. 24. RT-PCR products of GTH alpha primers (1, 2, 3, 4 and 5) with
pituitary RNA

M 1  2 3 4 5

500bp

200bp

Dr. S. D. Singh, ADG, ICAR, releasing the Pangas Grow-I feed
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Pangas Grow –I
(Grower feed for Pangas fry)
Nutrient levels (on DM basis)

Crude protein Min 35%

Crude Fat Min 10%

Crude Fibre Max   7 %

Ash Max 10%

Nitrogen free extract Min 30%

Pangas Grow -II
(Grower feed for Pangas fingerlings)
Nutrient levels (on DM basis)

Crude protein Min 30%

Crude Fat Min 8%

Crude Fibre Max  9%

Ash Max 10%

Nitrogen free extract Min 30%

Dr. S. Ayyappan, Secretary, DARE and Director
General, ICAR, releasing the  Pangas Grow-II Feed

Activity 2: Feed technology development for pond
and cage culture of IMC and peninsular carps

Co-PI and Nodal Officer: S. C. Rath

Co-PI : P. K. Mukhopadhyay, N. Sridhar, P. C. Das,
K. N. Mohanta and D. N. Chattopadhyay

Suitable feed formulae were developed and refined
for Indian major carps and peninsular carps,
incorporating locally available feed ingredients.
Field trials were conducted with farm-made feeds
for carp polyculture  in farmers ponds and cages,
and for peninsular carp in ponds. Cages were
installed at Suguna Bheel, West Bengal and feeding
demonstration was carried out. Over 14 awareness

programmes were conducted in Odisha, West Bengal
and Karnataka, and 392 farmers were trained to
use farm-made feed in carp culture as
supplementary feeds. Seven electronic mass media
programme were delivered through All India Radio,
Doordarshan Regional Channels and GRAMSAT
Interactive Satellite Programmes to sensitize the fish
farmers to enhance their profitability by  using feeds.
Six hands-on training was imparted to the farm
women to prepare, store and utilize the farm made-
feed on their pond sites.  GRAM-CA- Feed (a farm-
made feed with locally available ingredients) for
carp polyculture in ponds was released by Dr. C.
Basudebappa, Chief Executive, NFDB on 1 November,
2011. The feed contains nutrient (on DM basis) as
follows:

Crude protein Min 24%

Crude Fat Min 6%

Crude fibre Max 10%

Ash Max 12%

NFE Min 42%

Installation of cages at Suguna Bheel, W.B

Hands on training for farm-made feed preparation at 24
Pargana , W.B.

Pangas fry and
fingerling feed
relased
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Table 25. Growth of Labeo fimbriatus in farmer’s ponds of Chikkaballapur district, Karnataka

Pond name Initial March, 2011 July, 2011 November, 2011

Length (mm) Weight (g) Length (mm) Weight (g) Length (mm) Weight (g)

Bande halli kere 53.2 1.17 146 30 218 114

Gokatte 181 60 230 140

Naasthimmanahalli 185 68 226 173

Growth of medium carp Labeo fimbriatus
fingerlings stocked in the ponds of Chikballapur

Labeo fimbriatus fingerlings with an average length
and weight of 53.2 mm and 1.17 g, respectively were
stocked during March 2011 in three farmers’ tanks
of Chikballapur district and monitored for their
growth.

Appreciable growth was seen in three tanks after 8
months of culture, however, in the case of one large
tank with high mineral turbidity, poor growth was
observed.

Activity 3: Setting up of pilot scale feed mill for
scaling up of feed technology and demonstration

Co-PIs : Dr P.V. Rangacharyulu (Nodal Officer), Dr.
P.C. Das, Dr. S.C. Rath

A new generation feed mill was established at CIFA
to do further research on fish feed technology such

Dr. S. Ayyappan, Secretary, DARE and DG, ICAR inaugurating Feed Mill on
2nd Jan 2012

Feed pellets are on the Cooling Conveyer of the mill

as bouncy, texture, colour, fortification,
encapsulation, water stability, etc. The mill can
produce 250 kg fish feed per hour. Different kinds
of feeds   viz. sinking, semi-sinking and floating
pellets and crumbles are produced in this mill. It
also can blend the feed with oil, color and odor.
The mill started producing feeds for different life
stages of the freshwater aquaculture. Presently
feed pellets are being used in different
demonstration programmes to acquaint farmers on
pellet feed utilization. The feed mill has been
inaugurated by the Secretary, DARE and Director
General, ICAR, New Delhi.

Activity 4: Setting up of a national feed testing
facility for quality assessment certification

Co-PIs: P.K. Mukhopadhyay (Nodal Officer), S.S.
Giri, P.V. Rangacharyulu, N. Sridhar, B. N. Paul and
S. C. Rath

A separate laboratory wing on the third-floor of CIFA
main building has been developed as referral lab
with modern equipments. Rooms are year-marked
for specific laboratory work like sample processing
and determination of protein, fat, fibre, fatty acid,
mineral and vitamins etc.

Equipments viz., precision analytical balance,
fibertech systems, Bomb calorimeter, UV-visible
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spectrophotometer, rotary  vacuum evaporator,
refrigerator, deep freezer (-800C) and ultrapure
water filtration unit  have   been  installed. The
national referral feed testing and certification
facility has been inaugurated by the Secretary, DARE
and Director General, ICAR, New Delhi.

Dr. S. Ayyappan, Secretary, DARE and DG, ICAR
inaugurating National Feed Testing and Referral Laboratory
on 2 January, 2012

Eight numbers of training programmes on
‘Application of pelleted feed and its management
in carp culture’ were conducted in KVKs of different
districts of West Bengal where 232 farmers
participated.

Project Title : Outreach activity on
nutrient profiling and
evaluation of fish as a
dietary component (CIFA
Component)

Funding Agency : ICAR

Duration : April 2008 – March 2012

Project Personnel : B. N. Paul (PI), N. Sridhar
and G. S. Saha

Fish samples (IMCs, catfishes and koi) were collected
from different sources of Bongaon, Rahara farm,
Dharampukuria, Malancha, Barasat and Basirhat of
North 24 Parganas and Hooghly districts of West
Bengal, Bhubaneswar of Odisha, Durg of
Chhattisgarh, Melagarh of West Tripura and Krishna
Raj Sagar, Kampli, Veerbhadra Camp, Kyadigehalu,
Markonahalli, Shimoga, Mallaghatta, Tunvekere,
Tumkur,  Tungabhadra Dam  of various size groups.
Proximate composition, vitamin, fatty acid and
amino acid analysis were done. Results are as
follows:

Table 26. Proximate composition (% on wet/weight basis)

Species Moisture Crude protein Fat Ash

Rohu 74.01-78.95 14.36-16.32 1.01-5.37 2.07-4.04

Catla 72.23-81.55 11.89-18.35 1.20-7.98 2.08-3.37

Mrigal 73.79-78.23 13.22-16.47 1.53-4.40 2.21-3.89

Singhi 74.94-76.82 15.71-17.63 3.00-3.65 2.29-2.95

Magur 73.79-78.21 15.36-17.06 2.68-5.65 2.08-2.49

Koi 67.96-69.31 16.09-17.18 5.29-7.93 5.04-6.12

Vitamin content

Fat-soluble vitamins (A, D, E and K) were analyzed
in the fish samples. In rohu (≤ 50 g) vitamin A, D, E
(I.U/100 g, w/w basis) and K (μg/100 g, w/w basis)
contents were 19.63, 208.4, 0.88 and 1.45,
respectively. It was evident that the vitamin content
was superior in small fish (≤50 g) as compared to
other size groups. Catla (501-2,000 g) contained
vitamin A, D, E (I.U/100 g) and K (μg/100 g) 15.48,
59.41, 0.40 and 0.72, respectively and the fat soluble
vitamin content of mrigal (501-2,000 g) were 21.15,
142.31, 0.54 and 0.22, respectively. The vitamin A,
D, E (I.U/100 g) and K (μg/100 g) content of magur
(>50 g) were 4.37, 48.24, 0.08 and 0.53, respectively.
In singhi (≤ 50 g) the vitamin A content was 28.18
(I.U/100 g), vitamin D 100.64 (I.U/100 g), vitamin E
0.19 (I.U/100 g) and vitamin K 1.05 (μg/100 g).

Fatty acid profile

The fatty acid profile of the fish species was assayed
in GC and it was observed that the PUFA content of
rohu was 10.07-17.13% and eicosapentaenoic acid
(EPA) content ranged from 0.13-5.15%. In catla the
EPA content was 2.37-6.82%. The PUFA content in
mrigal was 15.19-43.47 and EPA content was 1.50-
6.88%. The EPA content in singhi, magur and koi were
3.60, 2.98 and 0.38 (%), respectively.

Amino acid content

In rohu the essential amino acid (EAA) content was
41.10 to 46.39% and the predominant amino acids
were isoleucine, leucine, phenylalanine, threonine
and valine (Fig. 25). In catla the essential amino
acid ranged from 38.26 to 49.11% and in mrigal
the EAA ranged from 44.83 to 48.43%. The EAA in
magur varied from 39.68 to 41.03%, in singhi it
ranged from 41.08 to 42.32% and in koi from 44.80
to 46.47% (Fig. 26). In koi the EAA were mainly
leucine, valine and isoleucine.

Nutrient
profiling of
freshwater fish
carried out
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Fig. 25. Amino acid content in rohu of different size groups

Fig. 26. Amino acid content in koi of different size groups

Survey work

Survey on fish consumption and clinico-
epidemiological studies on general health profile on
population vis-à-vis fish intake were undertaken in
Odisha and Chhattisgarh. In Odisha the districts
covered are Puri and Khurda. In the Puri districts
Purisadar, Gop, Pipli and Satyabadi blocks were
covered and data collected from 104 families
comprising of 508 individuals. Two blocks namely
Balipatna and Balianta were covered in Khurda
district. In Khurda, about 442 members of 87 families
were covered under the survey work. In Chhattisgarh
survey was conducted in Sarguja and Durg districts.
In the Sarguja district 161 families with 843 villagers
and in Durg 11 families consisting of 59 members
were surveyed. Data revealed that in Odisha, most
people prefer freshwater fishes and approx 90% of
the surveyed population are fish eaters whereas in
Chhattisgarh 85% among the surveyed population
use to take fish with their diets.

D. Fish Health Management

Project Title : A comprehensive study on
Argulosis: Host-parasite
interaction with respect to
modulation of innate and
specific immune
responses, and
development of preventive
or control measures

Project Code : E-41

Funding Agency : National Fund for Basic,
Strategic and Frontier
Application Research in
Agricultural Sciences

Duration : December, 2007 – March,
2012

Project Personnel : P. K. Sahoo (PI), J. Mohanty
and Hema Prasanth

Evaluation of avermectin group of drugs for control
of argulosis

A single oral dose of doramectin at 750 μg/kg
bodyweight and ivermectin at 500 μg/kg body weight
could effectively clear heavy Argulus infestations in
L. rohita. The intramuscular administration of the
drugs at 150 μg/kg body weight is recommended for
heavily infested adults, which results in complete
clearance of the parasite within a short time span.
Both doramectin and ivermectin provide protection
against infection for a period of 17-18 days post-
administration and could be used as prophylactic
agents in preventing Argulus infestations.

Project Title : Application of
microorganism in
agriculture and allied
sectors

Theme : Microbial diversity and
identification: Isolation
and characterization of
microbes from freshwater
ecosystem (Component 1)

Project Code : E-49

Funding Agency : NBAIM, ICAR

Duration : 2006 – March, 2013

Project Personnel : N. K. Maiti (PI) and S. Mohanty

Effective dose
levels of
ivermectins
against argulosis
determined
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Sewage water was collected from three different
places of Odisha. Verstraete and Alexander (VA)
medium was used to isolate ammonia-oxidizing
bacteria from the samples. Twenty-one bacteria
were found to oxidize ammonia and 12 of them were
showing a drastic decrease in ammonia
concentration. The isolated bacteria were tested
for the ability to carry out aerobic denitrification
using Giltay and Nitrite (GN) medium. Twenty-one
ammonia-oxidizing bacteria like P. aeruginosa,
Citrobacter spp., Morganella morganii, P.
fluorescens, Alcaligens feacilis and Prividencia
vermicola were isolated, of which five were having
terminal denitrification activity, that reduces nitrate
to nitrite. In addition, these isolates were also
positive for cellulase, lipase, protease and
phophatase activities and also grew in presence of
arsenate and arsinite. The strains were utilizing
ammonia, hydroxylamine, nitrate and nitrite as
nitrogen source in presence of carbon source as
glucose and succinate.  Metabolic pathways of
nitrification and denitrification were determined by
enzyme assay. Functional genes (amoA - ammonia
mono oxygenase, napA - periplasmic nitrate
reductase, nirk and nirs-nitrite reductase, norB -
nitric oxide reductase and nosZ - nitrous oxide
reducatse) were detected by PCR. Several isolates
reduced ammonia from sewage water within 48-72
h with accumulation of  moderate amount of NO3.

Table 27. List of bacterial species (ammonia-oxidizer) obtained from sewage water

Sample ID Bacterial species Ammonia and nitrite oxidizer Phosphate solubilizer

SCA-181 Pseudomonas otitidis + +

SCA-183 Pseudomonas spp. + +

SCA-184 Pseudomonas spp. + +

SCA-192 Pseudomonas spp. + +

SCA-193 Pseudomonas spp. + +

SCA-194 Pseudomonas spp. + +

SCA-13 Stenotrophomonas maltophilia + -

SCA-22 Pseudomonas spp. + -

SCA 25 Gordonia rubripertincus + -

PM15 To be identified + -

PM11 -do- + -

T11 -do- + +

T14 -do- + +

Project Title : Development of a library of
putative probionts from
freshwater environment
belonging to the group lactic
acid bacteria (LAB) for
application in freshwater
aquaculture system

Project Code : E-50

Funding Agency : NBAIM, AMAAS, ICAR

Duration : April, 2008 – March, 2012

Project Personnel :  S. Mohanty (PI) and N. K.
Maiti

Ammonia
oxidising
bacteria
characterised

Different strains of L. plantarum showing zones of inhibition against
V. parahaemalyticus



CIFA ANNUAL REPORT 2011-1160

Freshwater fish samples of rohu, catla, Jayanti rohu,
silver carp, and Labeo fimbriatus were obtained from
various sources. The intestine of all the fishes were
processed for isolation of LAB. On the basis of various
biochemical tests and 16S rDNA sequencing, the isolates
were identified belonging to the genus Lactobacillus
and Pediococcus. L. plantarun, L. brevis, L. rhamnosus,
L. fabifermentum, L. fermentum, L. pentosus., P.
pentosaceous, P. acidilacti were the different
identified strains. These identified strains were
examined for antagonistic properties against three fish
pathogens i.e. Aeromonas hydrophila, E. tarda and V.
parahaemolyticus. Almost all the isolates have been
able to inhibit the growth of all the three fish
pathogens.

Project Title : Improved disease
resistance of rohu carp and
tiger shrimp farmed in
India: developing and
implementing advanced
molecular methods and
streamlining access to and
use of genetic resources

Project Code : E-51

Funding Agency : DBT, Govt. of India

Duration : January, 2009-January,
2012

Project overall coordinators:  Dr S. Ayyappan,
Secretary, DARE and DG, ICAR; Dr B. Meenakumari,
DDG(Fy)

Project coordinator for rohu component: Dr P.
Jayasankar, Director, CIFA

Project Personnel: P. K. Sahoo (PI), K.D.
Mahapatra, H.K. Barman, J. N. Saha and P. Das

Validation of over-expressed contigs using realtime
PCR in resistant and susceptible lines of rohu

Tissue samples of 8 different organs from second
generation 15 susceptible and 30 resistant fish were
collected. RNA samples were extracted and cDNA
were prepared. Tissue-specific expressions of
differentially expressed genes such as heat-shock
proteins (HSP) 30, 70 and 90, major
histocompatibility I (MH I), zona pellucida (ZP) 2,
serum lectin isoform I and a novel contig 90477 were
studied by quantitative real time PCR. HSP 30

showed over expression in brain; HSP 90 in spleen;
ZP2 in kidney and serum lectin isoform I in skin of
resistant line fish. However, HSP 70 showed a higher
expression in intestine, gill and skin; MHC I in
intestine, gill, brain and skin and the novel contig
90477 in kidney, spleen, gill and brain of resistant
line fish. Ceruloplasmin gene showed higher
expression (4.08 fold) in liver tissue of resistant line
fish over susceptible line in real time PCR analysis.

Immune marker analysis for aeromoniasis
resistance

Immunological studies were carried out for the 52
families of 2009YC for four immune parameters viz.
heamolysin, ceruloplasmin, antiprotease and
myloperoxidase activities. Genetic correlation of
immune parameters with resistance against A.
hydrophila and their heritability were estimated
using ASReml by tracing back the pedigree
information of four generations (up to 2000YC) by
adding the immune parameter data of families of
2003 and 2004 year class fishes to the existing data
of 2009 year class. The serum ceruloplasmin level
showed a positive correlation with survival (0.49)
and a good heritability (0.5), thus proving its
potential role to act as an indirect marker for
selection.

Ontogeny and tissue-specificity study of few
immune-related genes

Tissue-specific expression of nadh1 quinone, linker
histone h1m genes and few contigs such as 22454,
94589, 116914 showed site-specific expression in
almost all tissues such as skin, muscle, spleen, liver,
anterior and posterior kidneys, stomach, intestine,
heart, gill, brain and eye except contig 94589 that
was not expressed in gill, brain and eye. Tissue-
specific expression of ceruloplasmin gene showed
specific expression in brain, spleen and heart besides
its site of synthesis i.e., liver. Ontogenic expression
of ceruloplasmin gene showed a constant expression
in different time period post-fertilization with a very
high level of expression (over 2000-fold) in milt and
unfertilized eggs of rohu. The possibility of
ceruloplasmin as an indirect marker for selection to
A. hydrophila infection was explored. The full ORF
of ceruloplasmin gene of rohu was obtained through
RACE.

Ceruloplazmin
as a potential
immune marker
for resistance to
acromoniasis
found out
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Project Title : Toll-like receptors in
phylogenetically divergent
fish species-their
contribution in modulating
the innate immunity
(Component 4)

Project Code : E-53

Funding Agency : NAIP

Duration : January 2009- March 2012

Project Personnel : M. Samanta (PI) and N. K.
Maiti

In Indian major carps, four TLR-genes (TLR 2, 3, 5
and 22) have been identified, cloned, sequenced
and submitted to the GenBank. Variation in gene
expression of TLR 2, 3, 5 and 22 have been studied
in response to three types of pathogens (bacteria,
viral mimicry, yeast derivative) and TLR ligands. The
3D model of TLR2 and TLR3 of rohu were constructed
and the important domains recognizing pathogens
were predicted by molecular docking. Phylogenetic
tree of TLR5 and TLR22 in IMCs were analyzed
showing the divergence of TLR genes among various
species of fish and animals. The role of TLR5 and
TLR22 as innate immune sensor in recognizing various
pathogens or their derivatives were investigated and
documented.

Project Title : Immunomodulation studies
in freshwater prawn
M a c r o b r a c h i u m
rosenbergii using
recombinant proteins of
M a c r o b r a c h i u m
rosenbergii nodavirus

Project Code : E-55

Funding Agency : DBT, Govt. of India

Duration : July, 2008-July, 2011

Project Personnel : P. K. Sahoo (PI), M. S.
Shekhar (CIBA), B. K. Das,
N. K. Maiti

Immunopotentiation by Macrobrachium
rosenbergii nodavirus (MrNV) recombinant capsid
and B2 proteins in reducing MrNV load in treated
prawns

An experiment was undertaken to study the
immunopotentiating effect of recombinant capsid
and B2 proteins in reducing the MrNV load at
different intervals of time after exposure. Forty-
two numbers of juveniles were distributed randomly
in three groups A, B and C and the experiment was
run in triplicate. In group A, the prawns were
individually injected with 20 ml of PBS
intramuscularly into the abdominal segment and

considered as control
whereas groups B and C
were used for
immunomodulation and
injected i.m. with 1.0
and 10.0 μg of
recombinant proteins
dissolved in 20 ml of
PBS. After 24 h of
injection, prawns were
challenged with MrNV
by immersion. In the
immersion challenge, 14
nos. of juveniles from
each group were placed
in 2 L beakers containing
freshwater under
continuous aeration.
The MrNV inoculums

TLR genes of
AMCs
characterised
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used for challenge was prepared from infected PLs
collected from Dr A.S. Sahul Hameed, Expert, OIE
Reference Laboratory, Melvisharam, Vellore, India.
After 3 h of exposure, the animals were transferred
to the glass jars containing freshwater and the
symptoms of WTD was observed up to 21 days. The
muscle samples from the experimental animals was
collected at 24, 48 h and 7, 14 and 21 days of post-
challenge. RNA extraction was done from each
sample. A nested RT-PCR was performed with CIFA
developed RT-PCR kit using MrNV-specific primers
and analysed by electrophoresis on 1% agarose gel.

Virus load reduction study using recombinant
capsid protein

In the present experiment, the presence of virus
was not detected after 24 and 48 h of MrNV
challenge. However, at 96 hpc (hours post-
challenge), all the groups showed presence of virus
where as at 7 d post challenge, only groups A and C
animals confirmed for carrying the virus load. But
after 14 dpc, the virus load was detected only in
control prawn juveniles treated with PBS (Fig. 27).

Fig. 27. Nested RT-PCR analysis for detection of virus at different intervals of
post-challenge in recombinant capsid protein injected prawns (Group A: PBS-
injected control, Group B: 1 Mg of recombinant capsid injection, Group C: 10
mg of recombinant capsid injection)

Virus load reduction study using recombinant B2
protein

The effect of B2 protein was not significant in disease
resistance against nodavirus as groups B and C
animals showed the presence of virus even after 14
dpc like control group (Fig. 28).

Fig. 28. Nested RT-PCR analysis for detection of virus at
different intervals of post challenge in  recombinant B2
injected prawns. Group A: PBS-injected control, Group B:
1Mg of recombinant B2 injection, Group C: 10 Mg of
recombinant B2 injection

Project Title : Development of vaccine
against Aeromonas
hydrophila

Project Code : I-65

Funding Agency : Institute-based

Duration : April 2008 – March 2012

Project Personnel : B. K. Mishra (PI), B. K. Das
and M. Samanta

pSchery and pSstaby plasmids expressing helmolysin
gene  were constructed. The expression of truncated
hemolysin (short length hemolysin protein) was
carried out. The protein was injected into fish and
after 7 days a booster dose was given through i.p.
route to carryout challenge study subsequently.

Project Title : Indo-Norwegian platform
on fish and shellfish
vaccine development
(Evaluation of major
porins, ompC and ompR of
Areomonas hydrophila as
potential vaccine
candidates and
identification and
characterization of
immune genes of Indian
major carp, Labeo rohita)

Project Code : E-57

Funding Agency : DBT, Govt. of India and
NRC, Norway

Duration : August 2009-August 2012

Project Personnel : A. Dixit (JNU) (PI), P.K.
Sahoo and L.C. Garg (NII)

recombinant
capsid protein of
MrNV successfully
reduced the viral
load in prawn
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Comparative study on immunomodulatory effect
of three different adjuvants on immune system
of L. rohita

Fishes (average weight: 60.0 ± 2.0 g) were divided
into ten groups. Group A served as control, group B
was injected with Freund’s incomplete adjuvant
(FIA) of 0.1 ml, group C received mineral oil (M.O)
of 0.1 ml, group D received a modified adjuvant
(100 μg/0.1 ml PBS), group E with 0.1 ml of  PBS,
group F received   FIA + formalin-killed Aeromonas
hydrophila (FKC)  (1:1), group G received  M.O +
FKC (1:1), group H received one  modified adjuvant
+ FKC (1:1), group I received  PBS + FKC  (1:1) and
group J was injected with modified adjuvant + M.O
+ FKC. All the groups were injected with 0.1 ml of
suspension. On days 15 and 30, five fish from each
group were bled randomly and on day 30, 15 fish/
group were challenged with A. hydrophila. It was
noticed that modified adjuvant alone or along with
FKC significantly reduced the mortality percent in
challenged fish. Hence, the modified adjuvant has
a strong potency to act as an immunomodulator.

Fig. 29. The mortality rate in different groups post-
challenge. Gr.A- Without any injection,Gr.B-  Received
only FIA (0.1ml), Gr.C- mineral oil, Gr.D – Modified
adjuvant, Gr. E -  PBS, Gr. F-   FIA + (FKC), Gr. G-  M.O +
FKC , Gr. H – Modified adjuvant + FKC , Gr. I   -  PBS + FKC
, Gr. J   -Modified adjuvant + M.O + FKC. Bars represent
mean ± S.E. Mean value bearing same superscript are not
statistically significant, p > 0.05.

Study of functional activity of recombinant IL8
(rIL8)

Blood was collected with heparin (50 U/ml) from
three fish (L. rohita ) and pooled equally. The pooled
blood sample was distributed into three separate
tubes each containing 100 μl blood. In order to
optimize the concentration of rIL8 to induce NBT
reduction, five different concentrations viz., 20, 40,

60, 80 and 100 ng of rIL8  was incorporated into
each sample and NBT reduction assay was carried
out. It was found that 60 ng of rIL8 induces NBT
reduction at optimum level beyond which it showed
no more induction.

In order to confirm the role of rIL8 in induction of
NBT reduction, blood was further collected from
five fishes and NBT reduction assay was carried out
with optimized concentration of rIL8 i.e. 60 ng in
triplicates. Appropriate controls were run without
rIL8. The result showed that, there is a significant
difference found in NBT reduction between control
and rIL8 treated groups, which proves the functional
role of rIL8 in inducing NBT reduction.

Fig. 30. NBT reduction in rIL8 treated rohu

Expression of IL1-beta in rIL8 treated tissue

To check, whether rIL8 is capable of inducing IL1-β
expression, six fishes were taken. Out of which 3
fishes were injected with 60 ng of rIL8 and 3 received
only PBS. After 1 h, peritoneal fluid was collected
and RNA was extracted from all the samples and cDNA
synthesized. Expression of IL1-β was checked in all
the samples. A significant difference was found in
IL1-beta expression between control and rIL8 treated
groups showing a high induction in the later group.

Fig. 31. Expression of IL1-beta in control and IL8 treated rohu peritoneal
macrophages

IL-8 from rohu
characterised
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Further, two fishes were injected with 100 ng of
rlL8/0.1 ml of PBS and one fish received 0.1 ml of
only PBS. Muscle tissues were collected after 72 h
post-injection and were processed and stained with
haematoxylin and eosin and examined under
microscope. The rIL8 injected fish muscle tissue
showed infiltration of large number of mononuclear
cells and neutrophils, thus proving the chemotactic
role IL8.

Evaluation of immunomodulatory effect of ompR
with different adjuvant formulations

Labeo rohita (80 g) were divided into six groups.
Group A served as control, group B received PBS-
mineral oil (M.O.), group C received PBS-M.O.-
formalin-killed A. hydrophila (FKC), group D received
PBS-M.O.-FKC-new adjuvant (conc. of adjuvant-1
mg/ml), group E received PBS-M.O.-ompR (1.5 μg/
g b. wt.), group F received PBS-M.O-ompR-new
adjuvant. Each fish received 0.2 ml of formulation
intraperitonially. Fifteen fishes from each group
were bled on 10, 28 and 56 days post-injection (dpi).
Two booster doses were given to all groups on 21
and 35 dpi. Thirty fishes were challenged against A.
hydrophila (108 cfu) from each group at day 56.

The fish treated with ompR with MO-new adjuvant
formulation showed significantly lower mortality on
day 56. All the groups except naïve and PBS-injected
group showed higher lysozyme activities on 10 and
28 dpi as well as higher antibody titre on 10, 28, 56
and 140 dpi.

Project Title : Bioprospecting of genes
and allele mining for
abiotic stress tolerance

Project Code : E-58

Funding Agency : NAIP

Duration : June 2009-March, 2012

Project Personnel : N. K. Maiti (CCPI), H. K.
Barman, P. Jayasankar,
Kuldeep Kumar, S. Mohanty
and M. Samanta

Bioprospecting of genes for high temperature
tolerance in bacteria

From fifty-one samples collected from hot spring,
94 bacteria were isolated and identified by 16SrDNA

sequencing. Both Hsp 60 and 70 genes were
identified. cDNA library was constructed from
Geobacillus and 16 Hsp genes identified and 15 genes
were validated by RT-PCR. Transposon mutagenesis
in Bacillus altitudinis was done and 3000 mutants
were selected in presence of kanamycin. T-DNA PCR
was standardised to identify the flanking sequences.
The transcriptome analysis of Klebsiella pneumonia
revealed down-regulation and up-regulation of 178
and 157 genes, respectively. Number of genes
involved in biological process were identified and a
total of 4139 genes wee expressed both at 20°C
and 50°C. A total of 21 HSPs were identified in the
Klebsiella pneumoniae sample analysis. Out of
which, 18 HSPs were categorized into different HSP
class of families while 3 were unclassified. The
classified genes are dnaK, dnaJ, djlA, clpP, clpX,
htpG, clpA, hscB, clpB, grpE, hslR, hslO, ibpB, ibpA,
hsiU, cbpA and groS. All the genes were validated
by RT-PCR.  Hsp60 genes (20 nos.) from different
species such as Bacillus subtilis, Bacillus cereus,
Bacillus pumilus, Pseudomonas aeruginosa,
Acinetobacter baumanii and Klebsiella pneumonia
were sequenced. Full length Hsp70 gene has been
sequenced in Bacillus subtilis and Geobacillus
thermoglucosidasius.  Transversions of 207 nos. and
274 transitions were found in SNPs analysis of the
two Hsp70 genes.

Fig. 32. Validation of few genes of Geobacillus sp. by qRT-
PCR at three different temperatures

Bioprospecting of anoxia-tolerant genes in Channa
striatus

SSH library was constructed from liver tissue of
hypoxic fish and 146 gene transcripts identified.
Homology analysis using the BLAST tool identified
58.9% as known genes, 8.9% as uncharacterized and

Hsp genes of high
temperature
tolerance bacteria
characterised
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32.2% as unknown sequences. The full-length
sequence informations were generated for two
known genes CSHL502 (fatty acid binding protein)
and SSH-CSHL-436 (prefolding subunit 6); and for
one unknown gene likely to be novel transcript
(CSHL338).

SSH library construction of gill of salinity-tolerant
M. rosenbergii

A total of 117 transcripts representing potentially
expressed under salinity conditions were obtained.
All the identified known genes representing broad
spectrum of biological pathways were particularly
linked to stress-tolerance including salinity
tolerance.

Project Title : Intellectual property
management and transfer/
commercialization of
agricultural technology

Project Code : E-61

Funding Agency : ICAR XIth Five Year Plan
Scheme

Duration : 2007-2012

Project Personnel : P. Swain (PI), K.D.
Mahapatra, P. Das,
P. Routray, H. K. De, B. K.
Das and A. S. Mahapatra

Filing of patent

Extraction methods for antimicrobial active
ingredients from water microalgae, Euglena
viridis  (Through ICAR appointed patent attorney
L.S. Davar & Co, Kolkata) – B.K. Das et al
(Application No.-749/KOL/2011).

An artificial medium for in vitro culture of
glochidia larvae of freshwater mussels (through
ICAR appointed patent attorney L.S Davar & Co,
Kolkata) – J. Mohanty et al. (Application No.-
145/KOL/2012).

Patent granted

A patent for “A manually operated low cost handy
cryofreezer for gamete cryopreservation” –
Routray et al. (Patent No - 251022).

Trademark granted

Trademark for “CIFABROOD” Carp Brood stock
diet - Nandi et al. (Application No.-1792420,
Class 31, Kolkata).

Trainings and industry meets

Four numbers of ICAR Industry meets and
agribusiness campaigns were held during 2011-
12 at Birsa Agricultural University, Ranchi; ICAR,
New Delhi and at NIRJAFT, Kolkata for showcasing
of commercialized and commercializable
products of CIFA, Bhubaneswar.

To date a total of 23 scientists have been trained
on IPR issues.

Three nos. of technology leaflets/pamphlets
were prepared on various CIFA technologies.

Rohu database

The designing and development of “Labeo rohita
database” (Fig. 33) is also a part of this project.
The database contains a collection of information
related to biology, anatomy, nutrition, physiology,
genetics and breeding, disease and immunity and
value addition. The biological data related to
taxonomy, habit & habitat, distribution, food,
growth, maturity and diseases of rohu were collected
from different books, journals, web and newsletters.
The information related to DNA barcoding and
microsatellite data of rohu put a special attraction.
The genetic information related to DNA, RNA and
protein were collected from NCBI (http://

Fig. 33. Home page of Labeo rohita database showing
CIFA
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www.ncbi.nlm.nih.gov/), EMBL and Swissprot. The
collected data was compiled in MS Access 2003 and
retrieved through PHP coding. The intertabular link
was made to connect the DNA and protein
information related to each sequence. The images
related to various biological parts were collected
from certain books and also from the concerned
departments. Structural and functional analyses like
sequence analysis, conserved domain, open reading
frame, protein structures were derived using various
bioinformatics tools. The links to different
commercialized and to be commercialized
technologies of CIFA put a special attraction for the
entrepreneurs.

Project Title : Development of DNA
vaccine to combat
Edwardsiella tarda
infection in commercially
important food fishes

Project Code : E-64

Funding Agency : DBT

Duration : September 2010 – August
2012

Project Personnel : B. K. Das (PI), and P. Swain

Different constructs of DNA vaccine such as R1, R3,
R2, R4, R5A, R5B for L. rohita and C1 and C2 for
Catla catla were obtained from CCMB, Hyderabad.
Advanced fish fingerlings of rohu and catla with an
average body weight of 50±10 g were collected from
ponds of CIFA, Kausalyaganga. The fingerlings were
divided into different tanks each containing 30
numbers of fish.

Initially R1 construct was injected to two sets of
fish each containing 30 numbers of rohu. For R1
construct two sets of control tanks were taken. From
second month onwards of vaccination blood was
collected from 10 numbers of the vaccinated fish.
The rest fish from that tank were challenged with
E. tarda ATCC 15947 strain. The other set of
vaccinated fish were kept for four months. The
control fish of 20 numbers were also challenged with
same strain of E. tarda and mortality rate was
observed at second and fourth months, respectively.
Blood was also collected from 10 numbers of control
fish for comparative study with vaccinated fish after

second and fourth months, respectively.

Further R2 construct was also injected to two sets
of fish each containing 30 numbers of rohu. For R2
two control tanks were taken each with same 30
numbers of rohu. The vaccinated fish of one set
was kept for two months and another set for four
months. After two months and fourth months
onwards of vaccination 10 fish were sacrificed for
collection of blood and tissue and rest 20 numbers
of fish were challenged with E. tarda. The control
fish were also challenged with same strain of E.
tarda for the study of efficacy of vaccine. After
challenge the relative percentage of survival was
found 100 in R1 and R2 construct (Fig. 34). Similarly,
C1 construct was also injected at the rate of 1 μg
per catla fish (30 no.) and the observation was
made. It was noticed that the mortality was
recorded from day 7 onwards and at the end of
one month only one fish was survived. Later after
receiving R5A construct for Labeo rohita, it was
injected to two sets of fish each containing 30
numbers of rohu and were kept for two and fourth
months duration. Similarly after challenge the
relative percentage of survival was found to be 90
in R5A construct (Fig. 34).

Fig. 34. Relative percentage survival of rohu after
challenge

Project Title : The nature of impact of
abiotic stresses on three
diverse freshwater species
of fishes

Project Code : E-70

Funding Agency : NFBSFARA

Duration : January 2011 – December
2016

Lead Institution : University of Delhi

DNA Vaccine
constructs
against E.tarada
evaluated
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Project Personnel : Rina Chakrabarti (PI) (DU),
B. P. Mohanty (CCPI), CIFRI,
M. Samanta (CCPI), CIFA,
Bhubaneswar and Sasmita
Mohanty (KIIT University,
Bhubaneswar)

Fig. 35. qRT-PCR assay showing the basal expression profile of TLR5, IL-8, lysozyme G and HIF-1α in
various organs of catla

Different organs viz. gill, liver,
kidney, intestine, blood were
collected from catla (Catla
catla) and magur (Clarias
batrachus) and RNA was
extracted. TLR3, TLR4, TLR5,
lysozymes C and G, IL-1β, IL-
8 and HIF-1α primers were
designed from multiple
sequence alignments of
various species. These primers
amplified the expected size of
PCR products for TLR3 (529
bp), TLR4 (204 bp), TLR5 (241
bp), lysozyme C (435 bp),
lysozyme G (249 bp), IL-1β
(269 bp) and IL-8 (176 bp) in
catla and lysozyme C (243 bp)
and HIF-1α (221 bp) in magur.
Amplified products were
cloned, DNA sequencing was
carried out and the respective
genes were validated through
BLAST. Partial sequences of
lysozymes C and G of catla
have been submitted to the
GenBank with the accession
no. JQ230329 and JQ230328,
respectively. Basal expression
profile of TLR5, IL-8, lysozyme
G and HIF-1α genes were
analyzed in different organs
like gill, liver, kidney,
intestine, blood, heart, brain,
skin, muscle, eye and spleen
of catla by quantitative real-
time PCR assay (Fig. 35). Catla
and magur were exposed at
low and high temperatures for
12 h and 7 days. Expressions Fig. 36. qRT-PCR assay showing the tissue-specific expression of TLR5 and Lysozyme G genes in

catla following heat exposure

of TLR5 and lysozyme G genes were investigated in
the heat-exposed and control fish tissues by qRT-PCR
(Fig. 36).



CIFA ANNUAL REPORT 2011-1168

Project Title : Development of novel
i m m u n o p o t e n t i a t o r
molecules from fish host
and pathogens for broad
spectrum disease control in
freshwater aquaculture

Project Code : E-71

Funding Agency : ICAR National Fellow

Duration : April, 2011 to March, 2016

Project Personnel : P. K. Sahoo (PI)

Cloning, sequencing, ontogeny and tissue-
specificity of few important anti-microbial peptide
genes of L. rohita

Partial sequences for apolipoprotein M (ApoM),
apolipoprotein A1 (ApoA1), mitochondrial anti-viral
signaling peptide (MAVS) and hepcidin were
generated. Partial sequence information (67 bp) of
hepcidin mRNA showed highest (84%) similarity with
hepcidin of Puntius sarana, a medium carp species
using BLAST programme. Similarly ApoM sequence
(436 bp) showed highest (82%) similarity with ApoM
of Hemibarbus mylodon, an endangered korean fish
species and MAVS sequence (158 bp) exhibited 92%
similarity with MAVS of Cyprinus carpio.

Fig. 37. Tissue-specific expression of ApoM, hepcidin, APOA1, MAVS of L. rohita

Tissues of twelve different organs such as muscle,
intestine, spleen, stomach, anterior kidney,
posterior kidney, gill, heart, brain, eye, liver, and
skin were collected from each of three L. rohita
juveniles. Tissue-specific analysis revealed that
hepcidin was expressed in various tissues of naive
healthy rohu and its expression is much more in liver
than any other tissues. ApoM gene expression was
found predominantly in liver tissues. However, heart
and spleen tissues also showed faint expression and
the expression was below detectable limit in all
other tissues studied. ApoA1 and MAVS expressions
were observed in all tissues of healthy rohu (Fig.
37).

Studies on rohu ontogeny revealed that ApoA1,
hepcidin and MAVS were transferred from mother
to offspring and expression of these genes started
from unfertilized stage onwards and marked up
to 15 days of the experimental samples except
MAVS the expression of which got downregulated
after 3 days up to 15 days. However, ApoM
expression was marked from 24 h of post-
fertilization till the end of the experimental
period. Thus, these proteins might be playing
major roles in innate defence of fish during their
early stages of development (Fig. 38).

Fig. 37. Tissue-specific expression of ApoM, hepcidin, APOA1, MAVS of L. rohita

AMPs from rohu
characterised
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Expression analysis of ApoM, ApoA1, MAVS and
hepcidin in L. rohita in response to Aeromonas
hydrophila infection

Rohu juveniles were injected intraperitoneally with
LD50 dose (5×106 live cells) of Aeromonas hydrophila
per gram body weight of fish. Liver tissues were
collected from control rohu (before challenge) and
at 0, 1, 3, 6, 12, 24, 72, 168 and 360 hours post
challenge. The expression pattern of ApoM, ApoA1,
MAVS and hepcidin was checked by real-time
quantitative PCR (Light Cycler 480, Roche) using
gene-specific primers keeping β-actin as reference
gene. The Cp values were obtained using fit point
absolute quantification tool in Light cycler 480
software. The data were analysed using 2-ΔΔCt method
using the control sample as calibrator for the
differential expression.

ApoA1 showed a consecutively constant expression
up to 6 h of post-infection, a higher (11-fold)
expression in 12 h, that declined in 24 h and
thereafter a constant increase up to 15 days post-
challenge. Expression of ApoM was found to be up-

regulated in liver at 24 hours post-challenge and
then down-regulated till 15 days.  Hepcidin showed
a gradual increased pattern of expression up to 6
hpc which then declined afterwards. The expression
of MAVS showed increasing pattern up to 12 hpc
followed by sudden decrease at 24 hpc onwards.
The increase in expression of hepcidin, MAVS and
ApoA1 during early stages of infection might be
playing major role in rendering protection from
infection (Fig. 39).

Project Title : Nano-technology in
aquaculture: an
alternative approaches for
fish health management
and water remediation

Project Code : E-72

Funding Agency : ICAR National Fellow
Scheme

Duration : April 2011 – March 2016

Project Personnel : P. Swain (PI)

Fig. 39. Quantitative expression profile of ApoA1 (a), ApoM (b), hepcidin (c) and MAVS (d) genes in L. rohita in response
to A. hydrophila infection
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Silver nanoparticles synthesized by both biological
and chemical reduction methods showed strong
antibacterial activity against a wide range of
bacterial fish pathogens [Gram-positive (Bacillus sp.,
Staphylococcus sp., Streptococcus sp.) as well as
Gram-negative (Aeromonas hydrophila: 10 different
strains, E. tarda, Aeromonas salmonicida,
Flavobacterium columnare, Pseudomonas
flourescens, Vibrio sp.)] by in vitro antibacterial
assays. Besides metal based nanoparticles such as
copper oxide and zinc oxide showed antibacterial
properties like that of standard antibiotics (Fig. 40).

Oral administration of iron oxide nanoparticles
increased growth, haematological parameters such
as haemoglobin, RBCs, WBCs and serum protein and
some innate immune responses. In addition it had
no toxic side effects as feed additives and caused
oxidative stress at the dose of above 100 mg/kg
diet.

Surface modified poly-ε-caprolactone microspheres
as an protein/antigen carrier was explored in a fish
model. Outer membrane vesicles of E. tarda
adsorbed on to surface modified poly-ε-caprolactone
microspheres with chitosan and alginate induced
both innate and adaptive immune responses which
persisted up to 63 days of post-immunization through
parenteral immunization unlike that of free and FIA
adjuvanted antigens and gave protection against this
infection. These results highlighted the role of these
microspheres as an adjuvant/antigen carrier in fish
(Fig. 41).

Fig. 40. UV-VIS absorption spectra of silver nanoparticle
and colour change of silver nitrate solution before and
after synthesis of silver nanoparticles; colour darkens as
particle size reduces.

Calcium phosphate nanoparticles act as an
immunoadjuvant through parenteral immunization
in fish with no toxic side effects using S-layer protein
of A. hydrophila (Fig. 42).

Preliminary work on iron oxide nanoparticles to
reduce ammonia and nitrate level of water is under
progress and it was found that 10-50 ppm is the
optimum concentration of iron oxide nanoparticle
to reduce 0-5 ppm of ammonia in carp hatchery
water.

Fig. 41. Scanning electron micrograph of outer membrane
vesicles adsorbed PCL microspheres (bar -2 μm).

Fig. 42. Transmission electron micrograph of S-layer
protein adsorbed calcium phosphate nanoparticles.

Project Title : Production of antiviral Mx
protein in carps

Project Code : E-75

Funding Agency : DBT, Govt. of India

Duration : September, 2011 – August,
2014

Project Personnel : B. K. Das (PI) and B. K.
Mishra

Antibacterial
activity of silver
nano particles
studied
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All the three Indian major carps viz, rohu, mrigal
and catla of 50 to 100 g body weight and unknown
sex were used for induction of Mx gene by poly I:C
administration. Poly I:C (Sigma, USA) was dissolved
in DEPC treated water. The preparation was
injected intraperitonially to individual fish at a dose
rate of 0.2 ml/fish containing 100 μg of poly I:C.
The control group of fishes received an injection
of coconut oil only.

The sequences of Mx of different carp species i.e.
Labeo rohita (accession # HM237346.1), Catla catla
(accession # HQ269831.1), Ctenopharyngodon idella
(accession # AY395698.1), Danio rario (accession #
NM_182867.1) and Carassius auratus (accession #
AY303812.1) were downloaded and aligned in
CLUSTRAL  programme. The beta actin primers were
used from the rohu beta actin sequence (accession
# EU184877) at NCBI GenBank database. Several
primer combinations were designed from the
conserved regions throughout the sequences by
FASTPCR version 2.1. A total of three pairs
(1FMx1370, 1RMx1370 and 1FMx746, 1RMx746 and
BACTINF & BACTINR) of both sense and antisense

primers were designed, and procured. Out of two
set of primers one cDNA fragments of ~746 bp size
was generated by primers 1FMx746 and 1RMx746
from rohu and mrigal. The smaller fragment in case
of rohu and mrigal termed as rMx-746 bp and larger
fragment termed as mMx-746 bp, respectively. After
sequencing it was found that the putative rMx-746
bp and mMx-746 bp fragments were of 827 bp and
789 bp, respectively.

After BLAST analysis, the sequences were confirmed
to be Mx. As expected the sequence showed the
highest % of similarity with other carp species (Tables
28-31). BLAST X confirmed the presence of two
conserved domains in the sequence partially. The
sequence showed significant similarity with the
members of other GTPase binding Dynamin_M
superfamily and Dynamin GTPase effector domain
superfamily. The clustalW alignment showed that
apart from other changes, rohu sequence was having
an addition of 8 amino acids (PSFTDALE). It was
observed that the Mx sequence for rohu and mrigal
remained in one cluster together with other carps,
where as others situated in a different cluster.

Table 28. BLAST X RESULT (Identity % of deduced amino acid sequence with rohu Mx sequence)

Species % of similarity Gene Name Accession No % of query
rohu coverage

Ctenopharyngodon idella 79 Mx2 AFC76409.1 99

Gobiocypris rarus 78 Mx ABL61237.1 96

Carassius auratus 74 Mx3 AAP68827.1 96

Danio rerio 72 Mxe AAH95587.1 59

Sparus aurata 38 Mx3 ACN22085.1 87

 Dicentrarchus labrax 37 MxA AER25335.1 87

Salmo salar 38 Mx1 NP_001117165.1 87

 Homo sapiens 39 MX2 AAC08451.1 87

Table 29. BLAST N RESULT (Identity % with obtained rohu nucleotide sequence)

Species % of similarity Gene Name Accession No % of query
 rohu coverage

Ctenopharyngodon idella 86 Mx AY395698.1 96

Gobiocypris rarus 84 Mx EF095273.1 96

Carassius auratus 83 Mx3 AY303812.1 96

Danio rerio 78 mxe NM_182867.1 96

Danio rerio 72 mxc NM_001007284.2 93

Sparus aurata 71 Mx AF491302.1 16
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Table 30. BLAST X RESULT (Identity % of deduced amino acid sequence with mrigal Mx sequence)

Species % of similarity Gene Name Accession No % of query coverage

mrigal

Ctenopharyngodon idella 100 Mx AY395698.1 83

Gobiocypris rarus Mx ABL61237.1 96

Carassius auratus Mx3 AY303812.1 96

Danio rerio mxe NM_182867.1 96

Danio rerio mxc NM_001007284.2 93

Sparus aurata Mx AF491302.1 16

Table 31. BLAST N RESULT (Identity % with obtained mrigal nucleotide sequence)

Species % of similarity Gene Name Accession No % of query coverage

mrigal

Gobiocypris rarus 83 Mx EF095273.1 100

Carassius auratus 81 Mx3 AAP68827.1 100

Ctenopharyngodon idella 78 Mx2 AFC76409.1 100

Danio rerio 73 MxE NP_878287.1 100

Danio rerio 60 MxC NP_001007285.1 93

Cyprinus carpio 95 Mx3 EF635410.1 27

 Dicentrarchus labrax 71 MxA JN034634.1 19

Oncorhynchus mykiss 41 RBTMx3 AAC60215.1 86

Salmo salar 41 Mx1 NP_001117165.1 86

Salmo salar 41 Mx2 NP_001117162.1 86

Sparus aurata 40 Mx3 ADI99494.1 86

Sparus aurata 70 Mx1 ADI99493.1 16

Dicentrarchus labrax 40 MxA AET87128.1 86

Homo sapiens 34 MX2 AAC08451.1 93

Fig. 43. Evolutionary relationships of 22 taxa

The evolutionary history was inferred using the
Neighbor-Joining method. The bootstrap consensus
tree inferred from 1000 replicates is taken to represent
the evolutionary history of the taxa analyzed. Branches
corresponding to partitions reproduced in less than
50% bootstrap replicates are collapsed. The percentage
of replicate trees in which the associated taxa clustered
together in the bootstrap test (1000 replicates) are
shown next to the branches. The tree was drawn to
scale, with branch lengths in the same units as those
of the evolutionary distances used to infer the
phylogenetic tree. The evolutionary distances were
computed using the Poisson correction method and
are in the units of the number of amino acid
substitutions per site. All positions containing gaps and
missing data were eliminated from the dataset
(Complete deletion option). There were a total of 125
positions in the final dataset. Phylogenetic analyses
were conducted in MEGA4. Rohu beta actin sequence
was taken as an out group.
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E. Social Sciences

Project Title : Aquaculture in changing
climate – A study based on
the perceptions of
freshwater aquaculture

Project Code : I-63

Funding Agency : Institute-based

Duration : April, 2008 – March, 2012

Project Personnel : G. S. Saha (PI),
Radheyshyam, H. K. De,
Kuldeep Kumar and P. P.
Chakrabarti

Under the project data were collected from 368
respondents across different parts of the country
in order to elicit their perception about climate
change in relation to freshwater aquaculture. Out
of the total respondents maximum were from Odisha
(21%) followed by Assam, Manipur and Meghalaya
(21%), Punjab and Uttar Pradesh (19%), Chattishgarh
and Gujarat (18%), Tamil Nadu and Andaman(15%)
and West Bengal (7%) as depicted in Fig. 44.

Socio-economic profile

Majority (32%) of the respondents were in the age
group of 40-49 years with average age being 45
years. Over 51% of the respondents had education
up to secondary level. About 52% of the respondents
were solely dependent on the fish farming and

Fig. 44. State-wise distribution of respondents

agriculture while 20% of the respondents had fish
culture as their main occupation. Regarding
experience, 42% of the respondents were having 5
years or < 5 years of experience while 51% were
having > 5 years of the experience in fish farming.
Thirty-four percent of the respondents had fishery
as the major source of income. It was observed that
65% of the respondents were having their own ponds
while 31% implemented fish culture in leased ponds.
Majority of the fish ponds were rain fed (43%). Over
67% of the respondent were having grow-out pond
culture as major fishery activity.

Perceptions of fish farmers about climate change

It has observed that majority of the respondents
were well aware about climate change parameters
affecting aquaculture.

Table 32. Awareness level about parameters affecting climate change ( n=368)

Sl No. Parameter Yes No Can’t say

1. Rising of atmospheric temperature 306 (83.2) 35 (9.5) 27 (7.3)

2. Deforestation 275 (74.7) 66 (17.9) 27 (7.3)

3. Increased water pollution 275 (74.7) 67 (18.2) 26 (7.1)

4. Drying of water bodies in summer 269 (73.1) 71 (19.3) 28 (7.6)

5.  Decrease in ground water level 266 (72.3) 63 (17.1) 39 (10.6)

6. Rise in inland water temperature 263 (71.5) 57 (15.5) 48 (13.0)

7. Less water in dam affecting hydropower 261 (70.9) 62 (16.8) 45 (12.2)

Table 33. Opinion about effect of climate change on breeding

 Sl no. Parameter Yes No Can't say

1. Change in breeding pattern 248 (67.4) 64 (17.4) 56 (15.2)

2. Change in reproduction seasonality 245 (66.6) 59 (16) 64 (17.4)

3. Increased abnormality in hatching 209 (56.8) 59 (16) 100 (27.2)

4. Early maturity and poor spawn survival 196 (53.3) 91 (24.7) 81 (22)
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More than half of the respondents agreed that
climate change had affected fish breeding. The
parameter under the study were changes in
seasonality, decrease in spawn survival, early
maturity, abnormality in hatching, etc.

The data revealed that climate change would result
in the following changes with regard to seed rearing
e.g., poor survival of the fish seed (68%), frequent
stress (72%), deterioration of the water quality
(67%), deterioration of the soil quality (60%), etc.

Over 60%  of the respondents were in agreement
with the following changes in grow out culture e.g.,
frequent suffocation, increase in mortality, poor
production of the natural fish food, deterioration
of the soil quality, more disease and pest
infestation, etc.

Table 34. Opinion about effect of climate change on seed rearing

Sl no. Parameter Yes No Can’t say

1. Frequent stress of fish seed 264 (71.7) 51 (13.9) 53 (14.4)

2. Poor survival of fish seed 251 (68.2) 77 (20.9) 40 (10.9)

3. Deterioration of water quality 247 (67.1) 78 (21.2) 43 (11.7)

4. Frequency of algal bloom and oxygen depletion 225 (61.1) 62 (16.8) 81 (22)

5. Deterioration/poor soil quality 222 (60.3) 63 (17.1) 83 (22.6)

Table 35. Opinion about effect of climate change on grow-out culture

Sl no. Parameter Yes No Can’t say

1. Deterioration of water quality 272 (73.9) 65 (17.7) 31 (8.4)

2. Deterioration of soil quality 265 (72) 58 (15.8) 45 (12.2)

3. Decline in fish food organisms 250 (67.9) 73 (19.8) 45 (12.2)

4. Increased mortality of stocked fish 236 (64.1) 97 (26.4) 35 (9.5)

5. Poor fish yield 234 (63.6) 82 (22.3) 52 (14.1)

Major risks perceived by aquaculturists

Perceived risks associated with aquaculture owing
to climate change were identified. These risks in
decreasing order of severity were flooding of pond
(63%), less rain (54%), deterioration of water quality
(49%), disease outbreak (49%), destruction of
embankments (45%), long dry spell (33%), planktonic
collapse (32%), etc.

Mitigating strategies adopted/suggested by
aquaculturists

Measures adopted/suggested by farmers to mitigate
the risks in decreasing order of importance were

pond water replenishment/exchange (42%), bamboo
fencing/use of net to support pond embankment and
prevent fish to escape (33%), use of disinfectants
(27%), construction of embankment and use of ground
water/pumping (25%), use of medicines (19%),
periodic water testing (5%), use of herbs (5%), etc.

Project Title : B i o t e c h n o l o g i c a l
Information system network
for aquaculture (BTIS)

Project Code : E-01

Funding Agency : DBT

Duration : 1991-92   continuing till date

Project Personnel : A. S. Mahapatra (PI), G. S.
Saha, N. K. Barik, N. Panda
and D. P. Rath

BTIS at CIFA provided hardware and software
facilities and information resources to research
workers and students working in the area of
bioinformatics. New bioinformatics software Genius
Pro V 5.5 was procured. Fifteen students from OUAT,
Bhubaneswar were provided one month summer
training in the area of database development,
software development and statistical computing of
biological data.  Five OUAT students also completed
their four months project work at the bioinformatics
centre. Three students took project work on
database development and two did their work on

The effect of
climate change
being felt by
aqua-farmers



CIFA ANNUAL REPORT 2011-11 75

modeling. Under the database development work
three preliminary database on important fish
diseases, its symptoms and remedial measures,
database on prawn and fish nucleotide have been
developed. One studentship and traineeship
programme was also completed during this period.

Project Title : Transfer of technology of
composite carp culture
through demonstration
among SC/ST women in
Boudh and Purulia districts

Project Code : E-62

Funding Agency : DST

Duration : November, 2009 –
November 2011

Project Personnel : H.K.De (PI), Radheyshyam,
D. N. Chattopadhyay, G. S.
Saha and A. K. Dash

Under the project 13 ha of water bodies spread over
11 ponds were adopted for demonstrating composite
carp culture technology. In total 195 SC/ST women
were participated in the project. Training was
imparted on various aspects of carp culture and
critical inputs were also provided. The women took
active interest in practicing scientific fish farming.
The mean fish yield of adopted ponds rose to 796
kg/ha in 2010-11 from pre-adoption production level
of 379 kg/ha despite several constraints like low
water retention, adverse climatic condition, social
restriction for use of manures and fertilizer and
short-term culture for 6-8 months. Average income
from the adopted ponds was worked out to be Rs
42513/ha. Involvement of SC/ST women in
composite carp culture has proven to be socially
and economically beneficial.

Project Title : Digitization of research
projects and publication
records related to
freshwater aquaculture

Project Code : I-71

Funding Agency : Institute-based

Duration : April 2010 – March 2012

Project Personnel : A. S. Mahapatra (PI), H. K.
De and B. L. Dhir

All the Institute-based research projects record
(both completed and on-going) has been converted
into digital form by converting them into pdf, doc,
and rtf format, and stored in an MS-Access database.
Along with the research project records, a database
on publication bibliography has also been converted
to digital form and uploaded in the database. An
information retrieval system has also been put in
place that enables the users to retrieve information
from this digital resources. User can query for both
completed and on-going Institute-based projects,
search the archive by project title, specific area of
work by principal investigator, etc. The publication
bibliographic digital archive consists of records
related to year-wise publications like research
papers, research abstracts, technical pamphlets,
technical bulletins, books, book chapters, popular
articles, electronic publications and Gen Bank
submissions. The archive can be searched by any
particular year to get first hand information on
various types of publications for that particular year.

Project Title : D e v e l o p i n g ,
commissioning, operating
and managing an online
system for NET/ARS-Prelim
Examination by ASRB, ICAR

Project Code : E-66

Funding Agency : ASRB/NAIP

Duration : April 2010 – March 2012

Project Personnel : A. E. Eknath (PI) (up to
June 2011), P. Jayasankar
(PI) (w.e.f. July, 2011) and
A. S. Mahapatra

Four examination halls
with a total seating
capacity of 100 students
to appear for online ARS
Prelim/Net examination
was inaugurated by
Member, ASRB Prof. M. J.
Modayil. The facilities
has been developed to
conduct ARS
examination in coming
years.

Facilities for
ARS/NET
preliminary
examination
inaugurated
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F.  Application of plastic in aquaculture

Project Title : Application of plastics in
agriculture: Plant
environmental control and
agricultural processing

Project Code : E-03

Funding Agency : AICRP, ICAR

Duration : From May, 1988 and
continuing

Project Personnel : B. C. Mohapatra (PI), N.K.
Barik, Balaram Behera, B.
Sarkar, S. K. Nayak and
D. Majhi

Impact assessment of portable FRP carp hatchery
technology in India

For studying the type of utilization, capacity of
utilization, constraints and economics of operation,
data were collected and analyzed from 11 hatchery
sites (Tables 36, 37) of the country. The capacity
of utilization of hatcheries in different locations
varied between 5 and 35%. Major constraints
associated to this were analyzed and found to be
non-availability of brood stock and brood ponds;
lack of investible fund; hatchery used only for
training purposes or for own use; poor water quality
in some places; year round water retention in
ponds; high temperature; lack of training and
expertise on the technology; etc. National level
trainings, awareness programmes and
demonstrations are further needed to attend the
issues associated with the hatchery technology.

Table 36. Data collection from FRP carp hatchery sites for impact assessment

Table 37. State of FRP hatchery in the surveyed points
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Improvement of FRP auto fish feeder

The FRP feed dispenser of 8 kg capacity consists of
five major components viz., feed hopper, hopper
lid, housing box, PV panel and floating buoy. The
opening-closing mechanism of the sliding door which
is incorporated inside the housing box operates
through a solenoid. The quantity of pre-determined
feed delivery per activation cycle is controlled by
adjusting the timer. A multicycle timer was fitted

to perform both the operations like in second as
well as in hours. The product was modified and a
new water proof panel box was fitted above the
housing box for easy operation and regulation for
the timer. The system has the power supply through
24 V battery charged by PV panels. The total unit is
placed on a FRP conical float filled with proper
buoyancy material as well as ballast as required for
stability for floating in the pond.

Field evaluation of developed plastic gadgets and
systems

FRP carp hatchery demonstration at Badala Kharija
Sahi, Odakhanda, Khurda District

One FRP carp hatchery unit was installed at Badala
Kharija Sahi, Balipatna Block, Khurda District, Odisha
in 2011. In 27 February and 24 March, 2012, induced
breeding programmes were conducted at the site
taking common carp as the test species. The women
SHG of the village gained experience of induced
breeding of carps from the FRP carp hatchery
established in KVK (Khurda) adopted village at
Kaijanga. On 27 February 2012, the farmers of Badala
Kharija Sahi tried to induce breed common carp in
FRP hatchery with their small experience. For
breeding operation, 21 kg of common carp (11 males
and 7 females) were taken. The breeding resulted
in 15 lakh spawn. Nine lakh spawn from the harvest
were sold. Rest 6 lakh spawn reared in a nearby
nursery pond of 0.15 ha water area at 4 million spawn
per hectare. Dry powder feed (wheat : sunflower



CIFA ANNUAL REPORT 2011-1178

oil cake :: 1:1) was used for the spawn. Feed was
applied in two split doses in morning and evening in
a day. After 24 days of culture, 1.32 lakh fry was
harvested. Similarly, in a second operation 4.5 lakh
spawn was harvested.

Demonstration of demand fish feeders

Three demand fish feeders were being installed in
the KVK (Khurda) adopted farmer’s field at Kaijanga
Village, Balipatna Block, Khurda District in
September 2011: the DBT (GoI) Project (operated
at CIFA) adopted fish farmer’s ponds at
Madhyakhanda Village, Dasapalla Block, Nayagarh
District, Odisha in October 2011 and in ponds of
Carp Breeding Section, CIFA, Kausalyaganga,
Bhubaneswar in October 2011. Three feeders
installed in a pond of 0.6 ha water area with 400 kg
IMC in Madhyakhanda village produced the
information that the average feed consumption per
day found to be 5.2 kg and the feeding rate was
1.3% of body weight. The feed consumption was
higher in night time (6 PM to 6 AM) than day time.
Fish consumed less feed in morning hours (6 to 10
AM). Overall 10-15% feed loss can be minimized using
demand feeders technology.

G.  Field Station, Kalyani

Project Title : Grow out culture of Ompok
pabda and breeding of
Ompok bimaculatus

Project Code : I-54(n)

Funding Agency : Institute-based

Duration : April 2009-March 2012

Project Personnel : P. P. Chakrabarti (PI), P. K.
Mukhopadhyay, D. N.
Chattopadhyay, P. K.
Ghosh, B. N. Paul, R. N.
Mandal, S. C. Mandal and
N. D. Saha (up to
30.11.2011)

Broodstock development of O. bimaculatus

A total of 116 numbers of female and 78 numbers of
males of O. bimaculatus weighing 15 kg with an
average weight of 78 g were collected from their
natural habitat across the districts of Nadia, 24
Parganas, Mushirdabad during pre-monsoon season.

The collected and the existing brood stock were
reared separately in the earthen ponds. The fish
were fed with bombay duck, chicken viscera and
low priced market waste in boiled condition at 5%
of their body weight as supplementary feed in
addition to their natural food available in the pond.

Seed production of bimaculatus

Kalyani Station designed a new pabda hatchery (with
two concrete cemented tanks) and the same was
used for breeding in the year 2011-12. One
progressive fish farmer and fish seed producer at
Shibdaspur, 24 Parganas(N) also produced pabda seed
in commercial scale at his farm using the technology
developed by Kalyani Station.
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Table 38. Seed production of O. bimaculatus

Nos. of Total weight Av. wt. (g) Nos. responded Spawn
female (kg) produced (in lakhs)

Kalyani farm 117 9 .5 81.00 85 1.75

Farmers field 168 19.1 113.69 121 4.00

Grow-out culture of pabda in CIFA farm and on-
farm demonstration

During one year culture of O. bimaculatus at Kalyani
farm ponds resulted a average growth of 26.0 cm/
80 g.

Nutrients requirement study of pabda

An experiment was conducted with Ompok pabda
fry (1.85 g) on feeding frequency. The feeding
frequency was selected viz, once, twice, and thrice
with common formulated feed, consisting of fish
meal, corn powder, vitamins and minerals. The
duration of the experiment was 60 days and the
result indicated that feeding twice was beneficial
as compared to other frequencies.

Seed production, culture and dissemination of the
technology of pabda in Tripura

Water quality of brooder’s pond from State Fish farm
ponds at Nembuchera and Melagarh of Tripura were
monitored for culture of pabda. The pabda seeds
were distributed to 20 progressive fish farmers and
State Fishery Officers of Tripura.

Twenty-four progressive farmers including state
Govt. fishery officials of Tripura got training on
pabda breeding and culture on 26th June 2011.
They were trained on the critical nutrient
management measures of ponds from spawning
to harvesting with simulation of natural
environment.  Farmers were also taught the
bottom soil management during pabda culture,
mass scale breeding protocol and rearing
technique for preventing mortality. Techniques of
co-feeding using formulated feed with tubifex
were also disseminated to farmers of Tripura.

Creation of skilled manpower in pabda breeding
and culture in different regions

A training course was organized on Pabda
breeding and culture technology during 15-16
July, 2011 to train 24 progressive fish farmers of
West Bengal deputed by the Adult Education
Department of Kalyani University.
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The culture technology of O. bimaculatus and
O. pabda were discussed during different
farmers' meet at Assam and Mizoram on 12 and
13 September, 2011 at Mithajal, Nalbari and
Bagibari.

H. Regional Research Centre, Rahara

Project Title : Characterization and
utilization of wastes in
aquaculture

Project Code : I-73

Funding Agency : Institute-based

Duration : April 2010 - March 2013

Project Personnel : P. P. Chakrabarty (PI), P. K.
Mukhopadhyay, N. K. Maiti,
B. N. Paul, D. N.
Chattopadhyay, R. N.
Mandal, B. K. Pandey and
S. C. Mandal

Survey of various agro-industrial wastes emanating
from respective agro-industries

Surveys were undertaken in different agro-industries
such as Metro dairy farm at Nilgaunj, Barrackpore

and rice mill plants in and around Burdwan, West
Bengal. Collected effluents and sludges were
brought to laboratory for bioassay studies for
determination of their toxicity level and exploration
of nutrients status for utilization in aquaculture.

The physico-chemical qualities and bacterial load
of rice mill effluents (parboiled rice) from Jaysoria
rice mill, Burdwan were as follows:

Table 39. The water quality parameter of rice mill
effluent

Parameter Value (range)

pH 6.6 - 6.8

Total alkalinity (mg/l) 250 – 275

Ammoniacal nitrogen (mg/l) trace

Phosphate phosphorus (mg/l) 24 – 26

Total hardness (mg/l) 250 – 270

BOD5 (mg/l) after 18 h 16 – 18

The treated brewery effluent was also collected
from United Breweries, Kalyani. The physico-
chemical and bacteriological qualities of the effluent
were as follows.
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Table 40. The microbial load in rice mill effluent
Microbial parameter Maximum (105) Minimum (105)

SPC (cfu/ml)* 1830 570

Starch hydrolyser (cfu/ml) 1330 710

Cellulose hydrolysers (cfu/ml) 100 30

Staphylococcus sp. (cfu/ml) 80 90

Proteolytic bacteria (cfu/ml) 400 180

TFD (cfu/ml)* 20 -

*SPC- Standard plate count (heterotrophic plate count); TFD- Total fungal density

Table 41. The water quality parameter of treated
brewery effluent

Parameter Value (range)

pH 7.6- 7.8

Total alkalinity (mg/l) 650- 700

Ammoniacal nitrogen (mg/l) 12- 16

Phosphate phosphorus (mg/l) 24- 26

Total solids 15- 20

Total hardness (mg/l)
350- 400

BOD5 (mg/l) 36- 40

COD (mg/l) 550- 600

Table 42. The microbial load in treated brewery
effluent

Microbial parameter Count (106)

Total coliforms (cfu/ml) 0.005

Total Heterotrophs (cfu/ml) 55

Proteolytic bacteria (cfu/ml) 120

Starch hydrolysers (cfu/ml) 22

Fungal density (cfu/ml) 120

Microbes like yeast and bacteria especially
proteolytic bacteria were found abundantly in
breweries effluent as compared to rice mill effluent.

Analysis of metals in domestic sewage, rice mill
effluent and breweries

Samples of different effluents were collected from
different sources and preserved for metal analysis
by adding 10% concentrated nitric acid.  Samples

Table 43. Analysis of metals of various wastes

were further digested by taking 100 ml of samples
and 15 ml of HNO3.  Digested samples were made to
100 ml and analysis was done by AAS in flame mode.

Removal of toxicity of wastes by utilizing different
aquatic weeds and other means

For bioassay trial, two types of experiments were
conducted i.e., (i) Toxicity test on aquatic organisms
and (ii) Removal of toxicity by aquatic plants and
other means.

Toxicity test of rice mill effluent on aquatic
organisms

Toxicity test of rice mill effluent at 100%, 50%, 25%
and 0% concentrations was conducted for 24 h on
plankton (Diaptomus and Cyclops), tubifex worm,
rohu fingerlings and Spirodella polyrrhiza. It was
observed that 100% mortality of plankton, tubifex
worm and rohu fingerlings occurred at 100% and 50%
concentration of rice mill effluent, while leaves of
Spirodella polyrrhiza became squeezed. However,
all the organisms survived at 25% concentration. The
experiment suggested that apparently 25%
concentration of rice mill effluent was found to be
safe for all tested aquatic organisms for 24 h.

Further, rice mill effluent of 10%, 15%, 20%, 25%,
30%, 40%, 50% and 100% concentrations were used
in a similar experiment. On 48 h observation,
Diaptomus showed its survival at 15% concentration
while Cyclops survived at 30% concentration. On 96
h observation, Diaptomus exhibited 100% mortality
at even 10% concentration while 50% of Cyclops
showed mortality at 30% concentration. The

Table 43. Analysis of metals of various wastes

Metal (ppm) Domestic sewage Rice mill effluent Breweries effluent

Iron 7.0 0.5 0.29

Manganese 1.34 0.53 0.01
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experiment suggests that Cyclops are more tolerant
to rice mill effluent toxicity than Diaptomus.

Toxicity of dairy effluent on aquatic organisms

Toxicity test of untreated and treated dairy effluents
was conducted on filamentous algae (Spirogyra sp.),
Azolla (Azolla pinnata), duck weed (Spirodela
polyrhiza), mollusks (Pila globosa), and zooplankton
(Cyclops sp. and Diaptomus sp.).

At 100% and 50% concentrations of untreated
effluent, 100% mortality of all tested organisms was
found. At 100% concentration of treated effluent,
all tested organisms also showed 100% mortality,
except algae (Spirogyra sp.) which survived and
showed normal growth. At 50% concentration of
treated effluent, 100% mortality of Diaptomus and
Cyclops was observed. However at 40% and 25%
concentrations of treated effluent, 100% of Cyclops
and 100% of Diaptomus survived. In this experiment,
Cyclops was found to be more tolerant to toxicity
than Diaptomus.

Growth performance of aquatic weeds in rice mill
effluent

The aquatic plants (Eichhornia crassipes, Azolla
pinnata, Spirodella polyrrhiza, Lemna minor and
Wolffia arhiza) survived and grew well at both 50%
and 100% concentrations of rice mill effluent after
aging.

The growth of duck weed Spirodella polyrrhiza was
studied for 15 days at 50% and 25% dilutions of rice
mill effluent. Biomass of the weed increased by 360%
and 170%, respectively in 50% and 25% dilutions. On
the other hand, no growth of weed was recorded at
control (freshwater) condition within the same
period. This experiment suggested that rice mill
effluent might be containing substantial nutrients
that promoted the growth of duck weeds but further
study is registered to ascertain it.

Experiment on removal of toxicity of rice mill
effluent by aquatic plants

The selected aquatic plants (Azolla pinnata,
Spirodella polyrrhiza and Eichhornia crassipes) were
able to lower toxicity level in the range of 20-40%
for fresh rice mill effluent, with Eichhornia crassipes
showing the highest efficacy among others, followed
by Azolla pinnata and Spirodella polyrrhiza.

The preliminary observation revealed that Multani
soil appeared to lower the toxic level of rice mill
effluent as plankton survived at higher concentration
as compared to 8 days old rice mill effluent (100%
concentration) as experimented earlier.

Water hyacinth (Eichhornia crassipes) could not
survive at 100% and 50% concentrations of untreated
dairy effluent. But at 25% concentration the water
hyacinth survived as well as shown increase in
growth, whereas at 15% concentration, the plant
survived and exhibited biomass increase, but was
unable to lower the toxicity level. At this
concentration plankton could not survive.

Different aquatic plants (Algae, Azolla, Spirodella
and water hyacinth) were used at treated dairy
effluent for 10 days. Then the treated effluent was
tested on planktons. Both Diaptomus and Cyclops
showed 100% mortality which suggested that these
plants could not remove the toxicity of treated dairy
effluent within 10 days as observed in this study.

Culture of Tubifex worm using different agro-
industrial wastes

Biomass production of Tubifex using different wastes
such as raw cattle dung (RCD), dairy sludge (DS)
and rice mill sludge (RMS) was found significantly
different within respective culture periods of 10
days, 20 days and 30 days. Net biomass production
from this experiment showed that RMS was found
to be efficient among three wastes utilized for
biomass production followed by DS and RCD. Net
biomass gain (g/sq.m) of Tubifex in RCD, DS and
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RMS were 44.8, 49.2 and 53.5 at 10 days; 86.45,
107.9 and 113.3 at 20 days; and 221.33, 240.33,
and 255.66 at 30 days of culture period,
respectively.

Growth rate (kg/m2/day) of Tubifex biomass in
respective waste fed treatments was found
significantly (P<0.05) higher in both DS and RMS in
fed treatments 20 days culture period; then decline
of growth rate was recorded at 30 days culture
period. On the contrary, growth rate (kg/m2/day)
at 20 days of culture in case of RCD fed treatment
was found to be significantly (P<0.05) less efficient,
but that of 30 days culture was found significantly
(P<0.05) to be the highest efficient (Fig. 45).

Fig. 45. Growth rate (kg/m2/day) of biomass of tubifex using different wastes
at 10, 20 and 30 days of culture

Seasonal assessment of quality and quantity of
plankton and benthos in waste ecosystem

Quantitative and qualitative assessment of plankton
studied during the different seasons and revealed
phytoplankton: 1500-14000/l with 12 genera

identified so far; zooplankton: 340-1800/l with 5
genera identified so far; and Bottom biota: 65-197
nos/50 cm2 with snail as dominant organism. This
assessment indicated considerable plankton diversity
in waste-fed pond.

Proximate composition of waste fed fish food
organisms

Analysis of proximate composition of Tubifex showed
that rice mill sludge fed Tubifex contained two and
three-folds of higher amount of lipid than those in
dairy sludge and raw cow dung fed tubifex,
respectively. Further, rice mill sludge fed Tubifex
exhibited the higher amount of crude protein among
those in dairy sludge -fed and raw cowdung -fed
Tubifex.

Table 44. Proximate composition of tubifex samples (% Dry matter)

Parameter Raw cowdung Dairy sludge Rice mill sludge

Dry matter 20.27 21.39 22.14

Crude protein 19.85 27.45 28.83

Crude lipid 4.20 6.02 13.67

Ash 12.02 12.05 13.47

Yard experiment on fish growth using breweries
effluent

An experiment was conducted for two months on
the growth performance of fish
utilizing brewery effluent of M/s
Kalyani Breweries, Kalyani,
Nadia, West Bengal. Experiment
was done in FRP tanks of 500 l
capacity under open and exposed
sun. Two dilutions (25% and 50%)
of the effluent and control each
with replicates were tested. All
tanks were provided with 10 cm
of soil base and one litre of pond
water as an inoculum for
plankton. Two species of fish
fingerlings, silver carp
(Hypophthalmichthys molitrix)
and mrigal (Cirrhinus mrigala) at

1:1 ratio were stocked in each tank at 10 fish/m2.
In control, fish were fed with rice bran and mustard
oil cake (1:1) at 2% of total body weight, whereas
no exogenous feed was provided to other
experimental tanks. No mortality was observed in
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any tank. Results indicated that both fish showed
an increase in weight at 25 and 50% dilution of
brewery effluent as compared to control. Mrigal
showed better growth performance than silver carp.

Table 45. Growth of fish fingerlings in brewery waste

Species Parameters Control 25% dilution 50% dilution

Silver carp Initial length (mm) 110±1 110±1 110±1

Initial weight (g) 6.0±1 6.0±1 6.0±1

Final weight (g) 7.0 ±1 9.0±1 9.5±1

% increase in weight 16.6 50 58.33

Mrigal Initial length (mm) 52.0±2 52.0±2 51.5±1

Initial weight (g) 1.3±1 1.3±1 1.3±1

Final weight (g) 2.1 5.66 6.3

% increase in weight 61.5 335.4 384.6

Demonstration of fish culture in kitchen waste-
fed pond

Demonstration on ‘Fish Culture in Kitchen Waste-fed
Pond’ at Ramkrishna Mission, Belur involving 38 rural
youth of different districts of West Bengal was
conducted. Carp fingerlings (catla, rohu, silver carp,
mrigal and bata) were stocked at 5,000 nos/ha and
fed with kitchen waste generated from trainees’ hostel
of the Math. The total fish production of carps and
small indigenous fish registered at 1653 kg/ha/yr.

Ghee residue as an aquaculture feed

Ghee residue is an agro-industrial waste of dairy
industry and it contains 26.08% crude protein, 8%
crude lipid and 2.87% ash (on DM basis). A 72-day
feeding trial was conducted to study the effect of
different levels of ghee residue on growth
performance of L. rohita fingerlings (av. wt 17.15
g). Five different formulated feeds were prepared
with different levels of ghee residue viz, 0% (Feed
1), 10% (Feed 2), 15% (Feed 3), 20% (Feed 4) and
25% (Feed 5) along with other feed ingredients. The
net weight gain and specific growth rate (SGR) were
significantly higher (P<0.01) in Feeds 2, 3 and 4

compared to control. Carcass proximate composition
was analysed and moisture, protein and ash content
of L. rohita did not differ significantly among the
treatments. However, carcass lipid content was
significantly (P<0.05) increased with increasing
levels of ghee residue. Thus, the study revealed that
ghee residue can be incorporated in the feed of L.
rohita fingerlings up to 20% without any adverse
effect (Fig. 46).

Fig. 46. Feeding effect of ghee residue on the growth of
rohu

Nutrient profile of sewage fed fish

The fish samples were collected from CIFA, Rahara
farm and its nutrient content analyzed.

Table 46.  Proximate composition (% w/w basis)

Species Body size Moisture Protein Fat Ash

Rohu 1.4 kg 77.50 15.74 1.45 2.87

Catla 2.0 kg 74.27 17.92 2.66 2.86

Mrigal 1.30 kg 75.76 18.24 1.06 3.09
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Table 47. Mineral content (mg/100 g w/w basis)
Species Body size Na K Ca Fe Mn Zn Se

Rohu 1.4 kg 148.13 249.33 144.17 1.53 0.31 1.33 0.95

Catla 2.0 kg 165.00 269.17 157.07 1.28 0.29 1.66 0.23

Mrigal 1.30 kg 174.64 266.79 137.08 2.53 0.59 0.91 0.12

I.  Regional Research Centre, Bangalore

Project Title : Aquaculture of peninsular
medium carps and
ornamental fishes

Project Code : I-75

Funding Agency : Institute-based

Duration : April 2010 – March 2013

Project Personnel : M. R. Raghunath (PI), N.
Sridhar, Hemaprasanth, B.
Gangadhar and Shailesh
Saurabh

Polyculture studies of Puntius pulchellus with L.
rohita

The peninsular carp Puntius pulchellus recorded
higher weight gain when grown in polyculture with
L. rohita, substituting the latter at 20 and 30%,
compared to monoculture. Rohu also performed
better in polyculture with P. pulchellus than in
monoculture.

Fig. 47. Growth of Puntius pulchellus and L. rohita grown
in polyculture, substituting L. rohita at 20% ( ), 30%( )
and 100%(monoculture) ( )

Brood stock development of P. carnaticus

The average size of P. carnaticus broodstock was
30.8 cm and 402 g. Males were observed to be in
breeding readiness for a prolonged period from April
till October, as judged by oozing of milt, while
females did not show any overt signs of maturity.
Males were also observed to have rough surface on
their dorsal snout late in the breeding season.

Broodstock of Puntius carnaticus

Exploring possibility of indigenous fish from
western ghat rivers

Fishing grounds for collection of specimens of
indigenous ornamental fishes were identified in
three rivers of western ghats viz., Kumarahdara,
Netravati and Kempu Hole. Three species of fish
viz., Puntius filamentosus, an unidentified species
of Puntius and a species of the genus Chela were
identified as having ornamental potential.



CIFA ANNUAL REPORT 2011-1186

Chela sp.

Puntius filamentosus

Amelioration of ground water alkalinity for
suitability to breeding

Ground water of > 330 ppm alkalinity was mixed
with pond water (250-300 ppm) and harvested rain
water (46 ppm) to get water of 174 ppm; suitable
for breeding purposes. This water was used
successfully more than 4 times in a FRP hatchery
under re-circulatory mode to breed Indian major
carps, L. fimbriatus and common carp. A schematic
diagram of the hatchery-recirculation system is given
in next page.

Eight organic and inorganic materials were tested
for their efficacy to reduce alkalinity viz., cowdung,
gypsum, bagasse, corn grits, Azolla and drumstick.
Only gypsum at 2 t/ha reduced alkalinity from 291
to 132 ppm (as CaCO3) in a period of 30 d. The
hardness was also reduced from 255 to 185 ppm
during this period. While other organic materials
were not effective, gypsum at higher application
levels (4-6 t/ha) was also not effective. Mrigal spawn
reared for 15 d in the gypsum-treated water resulted
in better survival.

Fig. 48. Schematic diagram of FRP hatchery-recirculation system for carp breeding

Fig. 49. Use of organic and inorganic material to treat
alkalinity

J.  Regional Research Centre, Vijayawada

Project Title : Studies on IMC and
diversified fish species
culture systems in Andhra
Pradesh

Project Code : I-76

Funding Agency : Institute-based

Duration : April 2010 – March 2013

Project Personnel : P. V. Rangacharyulu (PI), B.
S. Giri and Ramesh Rathod
(on study leave)



CIFA ANNUAL REPORT 2011-11 87

Pangas fingerlings of 150 g were stocked at different
densities at 4000, 5000 and 6000/acre and fed
commercial diet having 25% protein for 200 days
under pond conditions. At the end of the experiment,
significantly higher production of 4.67 t/acre was
obtained in 6000/acre stocking density followed by
5000 and 4000/acre (3.92 t and 3.32 t, respectively).
Average final weight of fish obtained were 778.3 g
at the highest stocking density, 784.0 g and 830 g at
medium and lower stocking densities, respectively.

IMC fingerlings of average weight 139 g (rohu 90%
and catla 10%) were stocked at 6000/ha were fed
with floating and traditional feed having 80% deoiled
rice bran (DORB) and 20% oil seed cakes. The growth
of the fish was better in floating feed fed fishes
compared to traditional feed (FCR 1.4 Vs 3.0).

C. striatus fingerlings (8.20 g) were fed with
formulated diets having 45% protein. Diet having
fish meal as main protein source performed better
as compared to mussel meat-containing diet in a
90-days experiment under laboratory conditions.

Project Title : Development of better
management practices for
striped catfish
P a n g a s i a n o d o n
hypothalamus

Project Code : E-69

Funding Agency : NFDB

Duration : 1 February – 31 August,
2011

Project Personnel : B. S. Giri (PI), P. P.
Chakrabarty, S. C. Mandal,
S. K. Swain, S. K. Sahoo,
N. K. Barik and P. V.
Rangacharyulu

Pangasianodon hypophthalmus, an exotic species
of freshwater catfish (Family: Pangassidae, Order:
Siluriformes) has been introduced into India and is
adopted for culture in states like West Bengal and
Andhra Pradesh in view of various reasons viz., (i)
faster growth rate of achieving 1.5 kg in 6 months,
(ii) low cost of production, (iii) less sensitive to DO
stress and other factors.

Estimates carried about by different agencies in India
indicated that the production levels up to 200,000

MT of P. hypophthalmus has been recorded through
farming in the country.  Most of the farmers practice
monoculture of the species. Fish farmers in the
Krishna and West Godavari districts of Andhra Pradesh
are culturing P. hypophthalmus in different ponds
ranging from 4 to 40 ha in area. Pangas farming in
Krishna District is being undertaken in 4,201 ha
(69.65%) followed by 1,625 ha in West Godavari
(26.95%), 137.56 ha (2.28%) and 67.22 ha (1.12%) in
Prakasam District. Majority of the farmers (357)
constituting to 49.86% are undertaking Pangas farming
in Krishna District followed by 341 (47.62%) in West
Godavari District, 13 (1.82%) farmers in Guntur District
and 5 (0.70%) in Prakasam District. Pangas farming in
Krishna and West Godavari districts alone is being
undertaken in 97.48% of total Pangas farming in the
state and 70% of Pangas farming in India.

Thirty pangas fish breeders’ sites and 100 seed sellers
in an around Naihati seed market of West Bengal
were surveyed with details questionnaires. Through
this survey  some problems in seed production of P.
hypothalamus was identified and different
management practices in the nursery pond
preparation, feeding of broodstock, water quality
management practices by some progressive farmers
were also identified.  The salient findings of survey
are as follows:

Application of ground water by keeping 3-4 days
in a sedimentation pond improves pangas hatching
rate and spawn survivability. Lowering of hardness
(160-200 mg/l) in the sedimentation pond than
direct application of ground water ( > 250 mg/l)
might be one of the causative factor for this.
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Nursery pond preparation in every year by
drying of pond bottom, application of mahua
oil cake, lime and water refilling are observed
to give better recovery of pangas fingerlings
from nursery pond with only partial water
exchange.

Application of CIFA-made pangas feed gave
better acceptance by pangas spawn and
fingerlings than conventional feed as used by
the farmers. This in turn resulted higher
recovery of pangas fingerlings and table size
healthy fishes.

Water exchange (30-40 %) in the pangas nursery
pond resulted in lesser mortality.

Indiscriminate use of feed materials like
slaughter house residue, rotton eggs, tannery
waste created harmful effect in the pond
environment rather than use of feed ingredients
from the vegetative sources like boiled peas,
boiled rice etc. It is also known from the survey
of the farmers that foul smell in table size
pangas fishes can be decreased if feeds are
from vegetative sources and marketable weight
is below 1.5 kg.

Awareness on BMP of pangas farming and
demonstration of CIFA-made pangas feed

As a part of BMP of pangas farming an awareness
day was organized by CIFA, Kalyani on “Pangas
farming and feed demonstration” on 06-09-2011 at
Battala fish seed market, Naihati. Demonstration
of CIFA-made pangas  feed i.e., Starter, grow-I (fry),
grow- II (fingerlings) were distributed to fifteen
farmers in presence of Vice-Chancellor, WBUAFS;
Deputy Director, Dept. Fisheries, Govt. of West
Bengal; Head of the Divisions estuarine and wetland,
CIFRI; APED, CIFA and Fish Nutrition and Physiology.
The resells were encouraging. Importance of BMP
on pangas farming was emphasized to 258 numbers
of farmers.

K.  Regional Research Centre, Gujarat

A Memorandum of Understanding (MoU) was signed
on 2 August, 2011 between the CIFA, Bhubaneswar
and the Anand Agricultural University (AAU), Anand
for the establishment of Regional Research Centre
of the Institute in Gujarat. Dr. P. Jayasankar, Director,
CIFA and Dr. K. B. Kathiria, Director of Research and
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Dean, Post-Graduate Studies, AAU signed the MoU
in presence of Hon’ble Vice-Chancellor, Dr. A. M.
Shekh, Dr. A. K. Sahu, Head, Aquaculture Production
and Environment Division, CIFA, Dr. P. Patel, Director,
Extension Education, AAU and Dr. P. R. Vaishnav,
Registrar, AAU.

The Centre will function from the ATIC building of
the University as well as from the Krishi Vigyan
Kendra (AAU), Devataj of Sojitra Taluka.  The RRC

Signing of MoU

will cater to the research and extension needs of
freshwater aquaculture of Gujarat  as well as
neighbouring states. It will develop location-specific
technologies for freshwater fish farming. Besides,
the Centre would contribute to capacity building of
line department officials and impart need-based
training for fish farmers. Standardization of breeding
and culture techniques of regionally important
freshwater fish species would also be the thrust area
of research of this center.
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TECHNOLOGY TRANSFER, WORKSHOPS, TRAININGS AND
FARMERS MEETS
Training programmes of the Institute

The Institute offered several short-term training
courses during the year for capacity-building of field-
level functionaries, who in turn would transmit
advanced technical know-how to the end-users.
Courses were demand-driven and the delivery was
based on the principle of ‘learning by doing’ with

Table 48. Training programmes conducted during 2011-12

adequate background in theory. Besides, extension
officers in the state department of fisheries,
college/university teachers, students, entrepreneurs
and NGO officials were also benefited from the
courses. Training programmes conducted this year
are presented in Table 48.

Sl. No. Title Duration No. of
participants

1. Freshwater aquaculture for livelihood  development 23-26 April, 2011 25

2. Ornamental fish farming for entrepreneurship development 26-29 April, 2011 27

in Sikkim

3. Recent advancement in freshwater aquaculture 15-20 June, 2011 37

4. Pabda breeding and culture (RRC, Rahara) 26 June, 2011 24

5. Induced breeding of carps and nursery pond management 18-24 July, 2011 33
(held at RRC, Rahara and sponsored by Ramakrishna
Mission Samaj  Sevak Sikhan  Mandir, Belur Math and NGO,
Joy Gopalpur)

6. Breeding and hatchery management of carps 30 July-8 August, 2011 31
(Participants of Meghalaya State)

7. Workshop-cum-training programme on HACCP and 27-29 August, 2011 34
BMP in aquaculture (funded by NFDB)

8. Integrated fish farming 5-6 September, 2011 30

9. Popularization of murrel culture and other economic species 11 September, 2011 49

10. BMP for murrel and other economical species 12 September, 2011 56

11. Brood stock management and cryopreservation of 26 September - 8 6
carp gametes for participants of Bangladesh, WFC October, 2011

12. Fish farming  for soldiers 10-15 October, 2011 12

13. Fish disease diagnosis and management 17-22 October, 2011 30
(for Nagaland State Fisheries Department Officers)

14. Fish health management 23-29 November, 2011 20

15. Ornamental fish farming for  the farmers of Madhya Pradesh 10-15 December, 2011 6
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16. Advances in freshwater carp culture technologies 16-21 January, 2012 14
(held at RRC, Rahara)

17. Community aquaculture 8 February, 2012 53

18. Murrel culture and its popularization 7-9 February 2012 53

19. Skill development on freshwater aquaculture 22-23 February, 2012 30

20. Advances in freshwater carp culture technologies 24-25 February, 2012 48
(held at RRC, Rahara)

21. Skill development on freshwater aquaculture 28-29 February, 2012 30

22. Skill development on freshwater aquaculture 28-29 March, 2012 30

Total: 678

Agricultural Technology Information Centre (ATIC)

The Agricultural Technology Information Centre as
a sub-component of the “Innovations in Technology
Dissemination” under National Agricultural
Technology Project (NATP) has been established at
the Institute to provide technology, products,
services and information through a single window
system to farmers and entrepreneurs. During the
year more than 3934 visitors comprising farmers,
entrepreneurs, students etc. visited the centre. This
centre has also generated revenue of Rs. 43,000.00
from sale of priced publications. A large number of
pamphlets/booklets were also distributed to the
visitors.

A HELPLINE service has been initiated wherein a
group of experts attend to telephonic queries in
fixed days of the week. Presently, the Helpline works
during 3.30 p.m. to 5.00 p.m. on every Tuesday and
Friday.

Field Days

A total of 53 Field Days were organized for the
farmers of various districts of Odisha and other states
covering many fish farmers including farm women.
The field days include aquaculture farm visits,
laboratories and other facilities. The farmers visit
the learning stations which include hatchery and
culture facilities for carps, air-breathing species and
catfishes, freshwater prawns, ornamental fishes,
flow through system, cage culture, feed mill,
mechanized harvesting system, aquarium, Krishi
Vigyan Kendra (KVK), Agricultural Technology
Information Centre (ATIC) and others. They also
engage in focused group interactions with the
scientists who provide practical solutions to their
operational difficulties. Many hands-on activities like
fish breeding, soil and water quality management,
fish health and nutrition etc. are also explained to
them with the help of videos.

Table 49. Field days conducted by CIFA during 2011-12

Sl. No. Date Topic      Participants Category Total

Male Female SC ST Other

1. 07.04.11 KVK, District Washim, Maharastra 18 0 0 0 18 18

2. 11.04.11 Farmers from District Korea, Chattisgarh 10 0 0 5 5 10

3. 13.05.11 Women Farmers of Erasama Block, Odisha 0 90 4 0 86 90

4. 19.05.11 Women Farmers of Erasama Block, Odisha 0 97 17 0 80 97

5. 21.06.11 Inland Fishery Training Centre, Imphal, Manipur 21 0 0 10 11 21

6. 22.07.11 Staff of Fishery Staff Training Institute, 17 2 1 0 18 19

TNHB Complex, Ashok Nagar, Chennai, Tamil Nadu



CIFA ANNUAL REPORT 2011-1192

7. 19.08.11 Staff of FTI, Bangalore, Karnataka 11 17 10 1 17 28

8. 14.09.11 Ornamental Fish culture, AFO, FTI, Balugan, Odisha 16 0 6 0 10 16

9. 14.09.11 FTI, Balugaon, Odisha 51 0 6 3 42 51

10. 26.09.11 Farmers from Global Green, Sonepur, Odisha 16 1 0 1 16 17

11. 27.09.11 MASS, Ramgarah District, Jharkhand 17 0 0 4 13 17

12. 27.09.11 Regional Institute of Education (NCERT), 3 25 6 5 17 28

Bhubaneswar

13. 29.09.11 FTI, Balugaon, Odisha 49 0 18 6 25 49

14. 18.10.11 Mobile Agricultural School and Services, ATMA, 23 0 - - - 23

Ranchi, Jharkhanda

15. 19.10.11 Women SHG Members of SNEHI Samaj (NGO), 4 43 - - - 47

Bhubaneswar

16. 21. 10.11 to BFSc Student, College of Fisheries, G.B. 14 11 - - - 25

23.10.11 Pant Univ. of  Agri. & Technology, Pantnagar,

Uttar Pradesh

17. 25.10.11 Trainees of FTI, Balugaon, Odisha 50 0 5 8 37 50

18. 02.11.11 Fish farmers of Kalahandi, Odisha 10 10 - - - 20

19. 07.11.11 Fish farmers of Kalahandi, Odisha 30 0 - - - 30

20. 11.11.11 Women SHG Members (SC & ST) from Malkangiri, 1 10 2 8 1 11

 Odisha

21. 19.11.11 Students from Cuttack Regional School, Cuttack, 12 15 - - - 27

Odisha

22. 21. 11.11 to B.F.Sc. Students, College of Fisheries, 12 9 6 5 10 21

24.11.11 Rangailunda, Odisha

23. 30.11.11 Farmers of Mobile Agricultural School & Services, 17 0 0 1 16 17

Ranchi, Jharkhand

24. 06.12.11 B.F.Sc. Students of St. Anthony’s College, 7 13 1 16 3 20

 to 09.12.11 Shillong, Meghalaya

25. 09.12.11 Farmers of FIAC, Jaleswar, ATMA, Balasore, Odisha 17 2 0 0 19 19

26. 13.12.11 Trainee Fish Farmers of FTI, Balugaon, Odisha 45 0 5 5 35 45

27. 20.12.11 Farmers from Golmunda, Kalahandi, Odisha 6 14 - - - 20

28. 22.12.11 Farmers of Mobile Agricultural School & Services 0 3 7 12 22 22

(MASS), Ranchi, Jharkhand

29. 23.12.11 Staff & Students of Rairangpur College, 17 16 - - - 33

Mayurbhanj, Odisha

30. 26.12.11 Fish Farmers from Bilaspur, Jharkhand 54 0 - - - 54

31. 28.12.11 Fish Farmers from Dhenkanal, Odisha 53 2 15 12 26 53

32. 28.12.11 TamilNadu Veterinary & Animal Sciences University, 24 9 - - - 33

Fisheries College and Research Institute,

Thoothukudi, Tamil Nadu

33. 12.01.12 Trainees from FTI, Balugaon, Odisha - - 10 11 49 50

34. 12.01.12  Mobil Agricultural School and Services, ATMA, 17 15 0 12 20 32

Ranchi, Jharkhand

35. 12.01.12 Students from College of Fisheries, AAM, 9 3 0 7 5 12

Rahara,  Nagaom, Assam

36. 14.01.12 Staff and farmers, Khajuriapada, 10 0 0 1 9 10

Kandhamal, Odisha

37. 17.01.12 Director of Fisheries, Jharkhand, Ranchi 14 6 2 5 13 20
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38. 27.01.12 Trainees from FTI, Balugaon, Odisha - - 12 18 24 54

39. 03.02.12 Fishers of Ellempaka Watershed, Balimela, 12 0 0 8 4 12

Malkanagiri, Odisha

40. 13.02.12 Trainees from FTI, Balugaon, Odisha 33 0 4 5 24 33

41. 21.03.12 Rampur II Tehsil, Kalahandi, Odisha 28 0 8 8 12 28

42. 14.02.12 Frarmers from Jharkhand 17 0 - - - 17

43. 16.02.12 Farmers from Raipur 50 0 - - - 50

44. 22.02.12 Participants from Nayagarh, Khurda, - - 4 16 7 27

Puri Dist., Odisha

45. 24.02.12 Farmers from Durg, Chhatishgarh 34 0 6 10 18 34

46. 25.02.12 Farmers from Kharsia, Raigarh Dist., Chhattisgarh 25 0 0 5 20 25

47. 13.03.12 Farmers from Rairangpur Block, Mayurbhanj, Odisha 17 0 1 11 5 17

48. 20.03.12 Farmers from Jharkhand 21 0 1 4 16 21

49. 23.03.12 FAO, Bhadrak, Odisha 17 1 7 0 10 17

50. 23.03.12 Soil Conservation Training & Research Centre, 84 0 18 5 61 84

Jharkhand

51. 26.03.12 Directorate of Field Publicity, Ministry of I&B, 16 2 - - - 18

Jharkhand and Central Bihar Ranchi Region

52. 27.03.12 Dept. of Zoology, SCS College, Puri, Odisha 16 32 - - - 48

53. 28.03.12 Trainees from FTI, Balugaon, Odisha - - 7 23 19 49

Exposure visits to CIFA

There were 75 group visits comprising students,
practicing farmers, farm women, extension workers
and others. Mostly duration of the visits was one
day and in few cases 2-3 days. Visitors were taken

around the farm facilities, museum, and selected
laboratories and ATIC. Educational videos were
screened for the visitors. For farmer groups,
question-answer sessions were also organised for
addressing to variety of queries.

Table 50. Details of the group visits organized

Date Visitors from Male Female SC ST Others Total

16.03.2011- Meridian College, Khandagiri, Bhubaneswar 54 6 - - - 60

15.04.2011

16.04.2011- Meridian College, Khandagiri, Bhubaneswar - - - - - 165

15.05.2011

19.04.11 North Orissa University, Shyamakhunta, Baripada, Mayurbhanj 15 0 1 2 12 15

20.05.2011 Khuntia Tutorial, C/o- Samir Kumar Khuntia, Sastrinagar, 35 5 11 12 17 40

Unit-4, Bhubaneswar

25.05.2011 ATMA, E. Singhbhumi 12 3 - 15 - 15

07.07.2011 Prof. Vaswani, Director, KSRM, KITT Univ., Patia, Bhubaneswar 36 10 - - - 46

19.07.2011 Anmol College, Pubasasan, Puri 39 12 - - - 51

21.07.2011 SAI International School, Infocity, Patia, Bhubaneswar 70 35 - - - 105

22.07.2011 93 FOCARS batch from NAARM 6 0 - - - 6

26.07.2011 Dr. Nityananda Rout, Asst. Prof. Ext. Edn., OUAT, Bhubaneswar 13 11 - - - 24

27.07.2011 Debananda Bhanja, OCTMP, WR. Dept. 53 1 - - - 54

28.07.2011 Mother’s Public School, Bhubaneswar 21 19 - - - 40

29.07.2011 Mrs. Gouri Rakshit 34 19 - - - 53

03.08.2011 Dr. Nityananda Rout, Asst. Prof. Ext. Edn., OUAT, Bhubaneswar 11 13 - - - 21
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03.08.2011 Kaustuva Mishra from Balangir 22 8 10 10 10 30

10.08.2011 ATMA  M. Jena, Asst. Fisheries Officer, Kankdahad, Dhenkanal 20 0 2 4 14 20

12.08.2011 Dr. Nityananda Rout, Asst. Prof. Ext. Edn., OUAT, Bhubaneswar 7 - 19 - - 26

18.08.2011 Dr. A. K. Mangaraj, Faculty, RITG Mahisapat, Dhenkanal 37 3 - - - 40

19.08.2011 R. N. Mishra, DPS Kalinga, Cuttack 60 47 - - - 107

19.08.2011 Dhruba Charan PradhanInstructor, RITE, Bolangir 41 6 - - - 47

19.08.2011 MITS School of Biotechnology 10 45 55

19.08.2011 Swagatiak Sahoo, SMS (Fishery), KVK, Puri 5 0 1 - 4 5

19.08.2011 Bibhuti Ranjan Rout, AFO, FTI 28 0 10 1 17 28

23.08.2011 Triveni +2 Science College, Bhubaneswar 105 34 - - - 147

23.08.2011 Bibhuti Ranjan Rout,  AFO, FTI, Khurda, Odisha 15 22 - - 37 37

26.08.2011 Bibhuti Ranjan Rout,  AFO, FTI,  Khurda, Odisha 16 0 - - - 16

01.09.2011 Bankara, West Bengal 7 - - - 7

07.09.2011 Gurunanak Public School, Kharvel Nagar, Bhubaneswar 25 25 - - - 54

14.09.2011 Bibhuti Ranjan Rout,  AFO, FTI, Khurda, Odisha 51 0 5 3 43 51

26.09.2011 Palam, Jharkhand 38 0 10 2 26 38

27.09.2011 Prabhujee English Medium School, VSS Nagar, Bhubaneswar 50 57 - - - 107

27.09.2011 B.Sc. B.Ed. Students - - - - - 30

18.10.2011 Mobile Agricultural School and Services 21 2 - - - 23

24.10.2011  SSVM, Baragada Brit, Bhubaneswar - - - - - 180

28.10.2011 AMIT, Bhubaneswar 4 22 - - - 26

29.10.2011 ATMA, Baliapal, Balasore 35 6 4 1 36 41

02.11.2011 AAE, SC. Com, Budaguda, K. Singhpur, Rayagada, Odisha 21 4 1 17 3 25

08.11.2011 Convenor, BTT FIAC, Raipur 20 0 - - - 20

11.11.2011 Student and Staff of Zoology Dept of BJB College, Bhubaneswar 09 12 - - - 21

03.12.2011 A.E.S.C. Titilagarh, Bolangir, Odisha 12 1 3 4 6 13

08.12.2011 Xavier International School, Nadankanan Road, 40 40 - - - 80’

Chandrashekharpur, Bhubaneswar

16.12.2011 Diploma Engineering School, Saileshree Vihar Bhubaneswar 55 20 - - - 75

28.12.2011 AFO, FTI, Balugaon 55 0 15 12 28 55

06.01.2012 Dept. of Zoology, DSB Campus, Nainital 12 0 01 01 10 12

06.01.2012 Pushpa Rani Praharaj (TE4 SCERT) 33 8 - - - 41

13.01.2012 Vijaya Misra, President NGO, Pratigyu Vikas, Durg, Chhatisgarh 23 0 0 0 23 23

20.01.2012 IMAGE, Bhubaneswar, Khurda 29 3 8 2 22 32

31.01.2012 FDO, Joint Director of Fisheries, Visakhapatnam 15 2 - - - 17

17.02.2012 Dr Kartik Maiti, Midnapur, WB 3 17 - - - 20

18.02.2012 Anil Kumar Yadav, Project Director, ATMA, Purulia, Bihar 1 19 - - - 20

21.02.2012 Prof. MJH Jhati, HOD, Dept. of  Zoology, Vijaya College, Bangalore 15 33 - - - 48

22.02.2012 Dr Motilala Funta, Bihar 6 6 3 0 9 12

23.02.2012 AFO, Banpur 20 0 - - - 20

01.03.2012 Asst. Engineer, RIT on Extn. Dept of Agriculture, 75 35 - - - 110

Rangailunda, Ganjam

02.03.2012 KIIT University, Patia, Khurda, Odisha 24 26 - - - 50

05.03.2012 DAO, Bahalda, Mayurbhanj, Odisha 12 0 0 5 7 12

15.03.2012 Asst. Director of Agril., Farmers Training, Srikakulum Dist. 20 2 - - - 22
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17.03.2012 Mithlesh Kumar, SMS (Agri.), KVK, East Sikkim 5 10 2 3 10 15

22.03.2012 Sainik School, Bhubaneswar, Odisha 40 1 - - - 41

24.03.2012 Netaji Luix Sangha, Bhadrak, Odisha 20 2 - - - 22

24.03.2012 Krushak Sathi, Badasahi Block, Mayurbhanj 21 0 2 4 15 21

26.03.2012 Krishna Chandra Naik, Tech. Manager, ATMA, Sambalpur 10 0 2 2 6 10

26.03.2012 Training Official, Jharkhand 5 0 0 5 0 5

26.03.2012 Dilip Kumar Roy, AFO, Raidukur, Sambalpur 8 0 1 1 6 8

27.03.2012 Farmers under ATMA, Mayurbhanj, Odisha 80 10 0 80 10 90

27.03.2012 Official of  the Project, ATMA, Deogarh 22 0 1 2 19 22

27.03.2012 AFO, Dashpallah Block 45 10 - - - 55

27.032012 Akshya Kumar Sen, JSCA, Dharmgarh, Kalahandi, Odisha 8 0 0 0 8 8

28.03.2012  Antaryami Dhir, Deputy Director of Agril., Banupada, Mayurbhnaj 8 1 1 2 6 9

29.03.2012 FIAC, Jaleswar, Balasore, Odisha 23 3 - - - 26

29.03.2012 A O Sadar of DDA of Baripada 25 0 5 3 17 25

Table 51. Month-wise visitors to CIFA during 2011-
2012

Month Women Total no.
participants of visitors

April 84 432

May 90 155

June 2 63

August 137 454

September 181 562

October 110 315

November 72 550

December 80 206

January 81 589

February 48 220

Extension activities of Regional Research Centre,
Rahara

Stakeholders’ meet

A Stakeholders’ meet was held on 23 June 2011 under
the Chairmanship of the Director, CIFA. The different
issues related to aquaculture were discussed as a
part of the preparation of ‘Vision 2030’ document
of CIFA. This document would essentially manifest
the requirements of fish farmers and other
stakeholders  in the context of anticipated changes
in the fisheries and aquaculture scenario during the
coming decades.

Table 52. Training activities of RRC, Rahara

Title Duration No. of
participants

Ornamental fish culture 03 June, 2011 30

Rearing of pabda fry and its feeding 25 June, 2011 10

Rearing of pabda fry and its feeding 26 June, 2011 20

Induced breeding of carps and 18-24 July, 2011 33
nursery pond management

Advances in freshwater carp 16-21 January, 2012 14
culture technologies

Advances in freshwater carp 24 February, 2012 20
culture technologies

Advances in freshwater carp 25 February, 2012 28
culture technologies

Table 53. Exposure visits to RRC, Rahara
Title Duration Category No. of

participants

Paddy-cum-fish culture 2 June, 2011 Farmers  2

Culture & breeding of 3 June, 2011 Farmer 1
ornamental fish

Demonstration on plankton 20 July, 2011 Students 12
collection, identification &
counting through Sedgwich
Rafter cell from farm ponds
and their importance to
freshwater aquaculture

Demonstration on plankton 5 January, 2012 Students 7
collection, identification &
counting through Sedgewich
Rafter cell from farm ponds
and their importance to
freshwater aquaculture

Waste fed aquaculture 27 January, 2012 Farmers 54
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Activities of Krishi Vigyan Kendra (KVK)

Vocational training and training to in-service
personnel

The KVK organized training programmes benefitting
the practicing farmers, rural youths and extension
functionaries in Khurda district. The beneficiaries

were trained on different aspects in the broad
themes viz., Crop Production, Horticulture, Animal
Science, Plant Protection, Fisheries and Women in
Agriculture. The KVK also carried out extension
activities. The Scientific Advisory Committee (SAC)
meeting of the KVK of the Institute was held on
30.03.2012.

Table 55. Vocational training for rural youth

Thematic area No. of Duration No. of participants

courses (days) Others SC/ST Total

Seed production 1 5 4 1 5

Ornamental fisheries 1 5 2 4 6

Mushroom production 1 5 5 5

Planting material production 1 5 1 9 10

Dairying 1 5 4 1 5

Total 5 25 11 20 31

Table 54. Vocational training for farmers and in-service personnel

Discipline No. of courses Duration (days) No. of participants

Others SC/ST Total

Crop production 14 14 241 29 270

Horticulture 13 13 257 63 320

Animal Science 12 12 155 60 215

Women in agriculture 11 11 183 37 220

Plant protection 05 05 52 48 100

Fisheries 16 16 198 110 308

Total 71 71 1086 347 1433

Table 57. Frontline demonstration programmes

Crop/Enterprise Variety No. of farmers

On-Farm Testing (OFT) 16 OFT’s 139

FLD on Oil seeds 5 ha 6

FLD on Pulses 7 ha 13

FLD on other oil seeds & Pulse 22 ha 142

FLD on other crops 111 Units 72

Outreach of KVK 05 Blocks of Khurda District 21 villages

Table 56. Training for extension functionaries/in-service personnel
Thematic area No. of Duration No. of participants

courses (days) Others SC/ST Total

Crop production 1 2 10 - 10

Horticulture 1 3 9 1 10

Animal Science 1 2 7 3 10

Women in agriculture 1 2 10 - 10

Fisheries 1 2 9 1 10

Total 5 11 45 5 50
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Table 58. Other extension activities

Activity No. of                      Details of participants

activities    Farmers    SC/ST                  Extension
(Achieved)   (Others)   (Farmers)    Officials

M F M F M F

Field Day 03 247 21 33 0 12 0

Kisan Mela 04 177 46 160 46 04 0

Exhibition 05 519 191 322 139 30 0

Film Show 15 - - - - - -

Group meetings 03 80 0 47 0 5 0

Newspaper coverage 05 - - - - - -

TV talks 05 - - - - - -

Popular articles 01 - - - - - -

Extension Literature 04 - - - - - -

Interface with scientists 03 105 05 75 05 04 0

Farm advisory services 76 294 36 169 43 - -

Scientific visit to farmers field 163 1227 182 839 188 - -

Farmers visit to KVK 120 808 131 360 19 - -

Diagnostic visits 03 56 - 09 11 02 -

Exposure visits 01 02 - 09 02 - -

Animal health camp 03 135 26 16 08 06 -

Women in agriculture day 1 20 50 10 120 02 -

World environment day 1 31 04 - - - -

World food day 1 45 38 29 14 02 -

Soil and water testing analysis

The KVK provided soil and water testing services
(number of soil and water samples: 120 of 36
farmers) for different categories of beneficiaries and
provided recommendations based on the reports.
The beneficiaries of these services were the farmers
of 28 adopted village of Khurda District.

Convergence Programmes

Agricultural Technology Management Agency- ATMA

The KVK is actively involved in validation of various
field and vegetable crops in the district Khurda in
association with ATMA-Khurda. During this reporting

period validation trials on hybrid rice and bitter
gourd varieties were undertaken.

Bringing Green Revolution to Eastern India-BGREI

Block demonstration on package of practices of rice
was performed in Balianta, Bhubaneswar and Tangi
blocks of Khurda district. The total area covered by
this demonstration was tuned to 3,000 ha. The KVK
extended technical backstopping for the
demonstrations and also monitored the programme
as a part of the District Level Monitoring Team
(DLMT) along with the District Agriculture
Department. Khurda stood first in achieving the

Table 59. Field trials conducted along with ATMA in Khurda district

Crop Varieties No. of No. of No. of Area(ha)
Farmers Villages Blocks

Hybrid Rice Rajlaxmi,Ajay, 5 4 3 2
Rambha,25-P-25, 27-P-31

Hybrid Bitter Gourd Preeti, BGH 106, 45 20 7 3.6
Midori short, Chaman,
NBH-Micky
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highest rice production among the BGRE
implemented districts in Odisha.

Special Day Celebrations

CIFA Silver Jubilee celebrations started with CIFA
annual day on 1st April, 2011

The Institute entered its 25th year of existence on 1
April, 2011. This Institute, as a premier research
Institute devoted to freshwater aquaculture research
and development started its journey in 1987. Over the
last two decades, it has developed several epoch-
making technologies, which have revolutionized
freshwater aquaculture sector in India. It has
contributed significantly towards development of
complete technology packages for breeding and
culture of economically important fish and shellfishes,
use of plastics in aquaculture like FRP portable
hatchery, feeds for different life stages of fish, disease
diagnostic kits, genetically improved rohu “Jayanti”
and other useful technologies for farmers. The
Institute has also successfully developed off-season
breeding technology for carps, which would ensure
year round supply of quality seeds, thus benefiting
fish farmers throughout the country.

Under the chairmanship of Dr. A. E. Eknath, Director,
CIFA the annual day was celebrated. Dr S. D. Tripathi,
Dr K. J. Ram, Dr N. Sarangi, Former Directors, CIFA;
Dr S. P. Ayyar, Former Director, CIFRI; Dr A. P. Sharma,
Director, CIFRI; Dr T K Adhya, Director, CRRI, Cuttack
and Shri. Sahadev Sahu, Former Vice-Chancellor,
OUAT and Chief Secretary (Retd.), Odisha graced
the occasion and congratulated the team of CIFA
for its contribution towards growth and development
of freshwater aquaculture in the country. Dr T.
Rajlakshmi, wife of late Dr T. Ramaprabhu, retired
Principal Scientist of CIFA reminisced the old days
at Kausalyaganga, when the Institute was on its
making and donated rupees one lakh towards
instituting an Award in memory of her husband. The
proposed award, for promoting excellence in
research, will be given away to the best young
scientist of CIFA during annual day celebrations.

CIFA Annual Awards, Scholarships, Dr B.R. Mohanty
Memorial Award were also given away on this
occasion. Lifetime achievement awards were given
to 42 retired employees of the Institute on this
occasion. Several books and leaflets were released.

Important among these are ‘Aquaculture
technologies for farmers’; ‘Neelitima’; ‘CIFA ek
Parichay’; ‘CIFA in Media’; ‘CIFA Newsletter’ etc.
Earlier in the day, Dr Tripathi inaugurated a visitor’s
lounge “Appayan” and the dignitaries planted
saplings in the ‘Silver Jubilee Park’ in the campus.
The day’s programme culminated in a cultural show
by the staff and the wards of the Institute. Dr P
Jayasankar, Head, FGBD proposed the vote of thanks.

Release of Special Day Postal Cover

CIFA releases ‘Special Day Postal Cover’ to mark
Silver Jubilee

To mark the Silver Jubilee Year, CIFA released a
‘Special Day Postal Cover’ on 1 April, 2011, in
association with Department of Post, Government
of India. The cover depicts frontal view of main
building and few important activities being carried
out at CIFA. The front of the special cover depicting
fishes, women in the fishery industry and laboratory,
freshwater reservoirs to accommodate the
freshwater aquaculture, fishery industry, innovation
in the technology and environmental aspects. The
cover also has a postal cachet mark (a design or
artwork) comprising of two popular varieties of carp
fish, rohu and catla.
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The back of the cover has a brief introduction to
the Institute and its activities. Release of special
day cover on silver jubilee year is the first of its
kind in the National Agricultural Research System.
Dr. S.D Tripathi, the first Director of CIFA released
the cover in presence of the Director, Dr Ambekar
E. Eknath. The cover concept was conceived and
designed with passion by philatelist Dr Bibhudatta
Mishra, who is a serving technical officer of the
Institute. Those who wish to cherish the memory of
CIFA and give the cover as a novel gift can get it at
an affordable price of Rs 25 at the Philatelic Bureau,
GPO, Bhubaneswar.

National Fish Farmers’ Day and Farm Innovators
Meet

The Institute observed the National Fish Farmers’
Day on 10 July, 2011 to mark the discovery of induced
breeding of fish. As a part of this celebration, an
Aquaculture Innovators Meet was also organized.
Eleven progressive fish farmers, i.e. Odisha (5), Uttar
Pradesh (2), Maharashtra (1), Bihar (1), West Bengal
(1) and Karnataka (1) were felicitated for adopting
scientific fish farming practices and also extending
support to other farmers in the locality. A book
entitled ‘Aquaculture innovators’ was also released
on the occasion. Around 100 farmers participated
in the programme. Among others who spoke were
Dr S. D. Tripathi; Dr C. Saha, Ex-Directors of CIFA,
Dr Dilip Kumar, Ex-Director, CIFE, Mumbai and Dr J.
K. Jena, Director, NBFGR, Lucknow.

The National Fish Farmers’ Day was also observed
at Regional Research Centre of CIFA, Rahara. Prof.
A. P. Sharma, Director, CIFRI, Barrackpore was the
Chief Guest of the programme which was attended
by 16 farmers.

Hindi Chetana Maas Celebrations

Hindi Chetana Maas was observed at the Institute
during 1-30 September, 2011 to spread awareness
among the staff for usage of Hindi in official work.
Competitions in essay writing, Hindi dictation,
translation etc. were organized for the staff and
their children during the period and prizes awarded
to the winners on 30 September, 2011.

CIFA Foundation Day

The Foundation Day celebration of the Institute was
held on 9 January, 2012. The Chief Guest on the
occasion was Dr S. R. Singh, Former Vice-Chancellor,
RAU, Pusa, Bihar. Dr Aswini Kumar, Director, WTCER,
Bhubaneswar also attended the meeting.
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International Women’s Day

The International Women’s Day was celebrated at
the Institute on 7 March, 2012. The function was
chaired by Mrs Sneha Manjari Mishra, Director, AAINA
(NGO) and the guest of honour was Dr Sikha Singh,
Gynaecologist. Dr K. D. Mahapatra, Pr. Scientist and
Chairperson of the Women’s Cell, CIFA gave a brief
account of the activities of the Cell.

World Environment Day

CIFA observed World Environment Day on 5 June 2011
by planting saplings. Dr. P. Jayasankar, Director
(Acting) inaugurated the function by planting a
sapling followed by other employees who also
planted many other saplings.

Vigilance Awareness Week

Vigilance Awareness Week was observed at the
Institute during 31 October – 5 November, 2011. A
debate competition on ‘Participatory vigilance to
fight corruption for good governance ‘ was organized
for school children and staff members on 4
November, 2011 and invited lecture on Vigilance
awareness was delivered by Sri S. K. Upadhyay, I.G.,
Vigilance, Cuttack on 5 November, 2011. Vigilance
officer Dr. S.K. Swain and Mr. K.C. Das administrative
officer, Organized the programme.

Communal Harmony

Communal Harmony Campaign week was observed
at the Institute during 19-25 November, 2011.

OTHER EXTENSION ACTIVITIES

Aquaculture Technology Dissemination in SC/ST
Farmer’s Field of Odisha

Under the project “Carp seed production in mobile
hatchery and rearing for development of SC/ST
communities of selected Districts of Odisha” funded
by DBT, the Districts of Nayagarh and Mayurbhanj
were selected for technology dissemination
programmes. Approximately 34.35 ha pond area was
selected for demonstrating broodstock management,
induced breeding of carps in FRP carp hatchery, seed
rearing and productivity analysis of the ponds. A total
of 212 beneficiaries (97 from Nayagarh and 115 from
Mayurbhanj) were selected and the percentages of
SC, ST and OBC among them are 37.26, 47.64 and
15.09, respectively. They mainly depend on
agriculture for their livelihood and fishery is the
secondary occupation.

During this period, three FRP hatchery units have
been installed at Salabani, Kainchakoti and Sarbana
Villages of Mayurbhanj District. In Nayagarh District
one hatchery unit has been installed at
Madhyakhanda Village of Daspalla Block. All the FRP
hatchery units are ready for operation in forthcoming
monsoon season during 2011. The beneficiaries are
rearing IMC brood stock for use in  hatcheries.

Transfer of technology of composite carp culture
through demonstration among SC/ST women in
Boudh and Purulia

The following extension activities were conducted
under this project.

Fish seed stocked in Purulia and Boudh

Fish seed were stocked in both districts in August,
2011. A total of 50,000 advanced fry (35-40 mm) of
IMC, kalbasu and common carp were stocked in five
ponds in Kantamal Block of Boudh. Seed were lifted
from OPDC (Orissa Pisciculture Development
Corporation) hatchery, Binika. The adopted ponds
were Nayamunda, Talibandh, Bramhani, Kaliabundh
and Phatamunda with a total water spread area of
10 ha. In Purulia, fish seed were procured from
Ramsagar in Bankura District because of its proximity
to adopted area. Fingerlings (80-100 mm) of IMC,
grass carp, silver carp and common carp were
stocked in five ponds in Porashia village of Sonathuli
Gram Panchayet in Purulia. Total 3.61 ha water areas
were adopted. A total number of 12,355 fish seed
were stocked in Neemagoria, Dhagabandh,
Jhatugoria, Chkaradharbandh and Bhatgoria.
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Average stocking density was maintained at 3,400
fingerlings/ha since the adopted ponds are seasonal
in nature. Different aspects of post- stocking
management measures were explained to the
beneficiaries with help of charts and posters. SC/
ST women beneficiaries were actively involved in
stocking of fish seed in their ponds.

Composite carp culture demonstration in Purulia

Marshal Dahar Teendal Samiti, a self help group of
12 women was formed. The group is headed by Ms
Belmoni Tudu (39)  and it has been adopted for
dissemination of carp culture technology. All the
members of this group are Santhals (scheduled
tribe). The group has taken lease of Panchayet tank
‘Dhanga Bandh’ a seasonal pond having 1.75 ha water
spread area. CIFA extended technical assistance,
capacity building training and provided critical
inputs. A few members of the SHG were brought to
CIFA headquarters at Bhubaneswar for better
exposure. The group harvested 1,022 kg fish (rohu,
catla, mrigal, silver carp, grass carp and common
carp) in six months culture period in 2011-12.  By
stocking good quality fish seed and proper scientific
care the SHG achieved three times higher production
than the pre-adoption production levels. Women SHG
member actively participated in all stages in
composite carp culture including harvesting.
Participation of tribal women in composite carp
culture has been proven to be beneficial in achieving
nutrition security and also socio-economic
upliftment.

Practice of supplementary feeding by tribal
women

Demonstration on supplementary feeding was
conducted on 5 November, 2011 in Kantamal and
Kashipur Blocks in Boudh and Purulia Districts,
respectively. Feed ingredients e.g., rice bran, rice
polish, mustard oil cake, sesame oil cake and
vegetable oil were used. Oilcake was soaked overnight
and mixed with rice bran/rice polish at 1:1 by weight.
Dispensing of feed in dough form in basket or gunny
bag hung at uniform distances inside the ponds has
been demonstrated by the CIFA team. An interaction
was held at the pond site to educate the beneficiaries
about the advantages of feeding fish. Women were
actively involved in preparing dough balls and
dispensing them in community ponds.

‘Farmers First’ Committee Meeting

The Institute in collaboration with Zonal Project
Directorate, Kanpur hosted the 4th meeting of
‘Farmers First’ committee at Vijaywada on 13
August, 2011. Over 100 persons including farmers,
scientists, government officials, bankers and NGO
officials attended the meeting. There is a growing
realization that the existing extension system is not
adequately responding to the emerging demand of
the farmers. Many times research system is not
getting adequate feedback to plan and conduct
demand driven research, resulting in a huge gap in
the quality of research output required at the farm
level. Farmers first project seeks to bridge this
disconnect, informed Dr A. K. Singh, Zonal Project
Director and Member Secretary of the committee.

Welcoming the delegates and committee members
Dr P Jayasankar, Director, CIFA said that ‘Farmers
First’ seeks to strengthen Farmer-Scientist linkage
with focus on innovation, feedback, stakeholder
participation and new institutional configuration.
The premise of Farmer First is that farmer should
be at the driver’s seat in matters related to
agricultural development. Dr. K. D. Kokate, Deputy
Director General (Extension) said while addressing
the gathering that ‘Farmer Firs’t is not going to be
a Transfer of technology (TOT) project. It would
enable farmer-led research which in the long run
would empower farming community.

Dr M. Mahadevappa, Chairman of the committee
expressed happiness that representatives of
commodity associations – paddy, tobacco, poultry,
fish, chilli, and cotton etc. have assembled and
provided valuable inputs. Among the concerns raised
by the farmers were crop holiday for rice; rising
cost of cultivation; non-remunerative price of
produces; lack of willingness among young
generation to practice agriculture etc. Dr S. L.
Mehta, Ex-VC, MPUAT, Udaipur; Dr C. L. Acharya,
Ex-Director, IISS, Bhopal; Dr P. Das, Ex-DDG
(Extension); Sri M. V. S. Nagi Reddy, Member, ICAR
Society also spoke on the occasion.

Training on ‘Ornamental fish farming’

A training programme on ‘Ornamental fish farming’
was conducted in collaboration with the KIIT
Technology Business Incubator School under the Skill
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Development Programme sponsored by National
Science and Technology Entrepreneurship
Development Board (DST). This programme was held
at Jhinti Sasan, Balianta Block, Khurda with around
50 participants and continued for 8 weeks duration
from 2 December, 2011.

Field testing and popularization of farm made feed

Pangas larval  and fry feed was popularized in Naihati
District of West Bengal. Farm made carp feed was
being utilized in the cage culture of carp at Suguna
beel of West Bengal. Farm made feed was being
demonstrated for growout culture of peninsular carp
in Karnataka. Class room training and All India Radio
mass media programmes were conducted for
popularizing the use of farm made feeds in
freshwater aquaculture.

CIFA pilots Aquaculture Field School (AFS)

The Institute established two field schools in Odisha
in the year 2010. One field school was established
at Maharatha’s Aquavariant Estate, Bhatpadagarh,
Banpur, Khurda District  at the farm of Shri
Manabendra Maharatha. Who owns a farm of 10 ha
water body spread over 27 fish ponds of different
sizes. He also has one commercial carp hatchery.
He has been in this commercial carp seed business
since 2003. The other field school was established
at Sarakana, Khurda District  at the farm of Shri
Batakrishna Sahoo and Shri Nrusingh Charan Panda
who own a fish farm of 6 ha with 23 ponds. There
are 2 commercial carp hatcheries and one freshwater
prawn hatchery. Besides, they also have one
ornamental fish breeding unit.

Both the AFS are now organizing training programmes
for farmers with the sponsorship from Agriculture
Technology Management Agency (ATMA) and other
line departments of the State.  AFS is an unique
model of farmer-to-farmer demonstration of the

technology where the advanced farmers uses his
farm and knowledge along with the technical support
of CIFA to disseminate technology to other farmers.

Mega seed project (seed production in agricultural
crops and fisheries)

Quality seed is the basic material for good
aquaculture production. In order to provide quality
seed and increase the overall seed production, the
ICAR launched a programme to strengthen
infrastructural facilities and provide necessary
equipment to 37 participating centers in the form
of a mega seed project on “Seed production in
agricultural crops and fisheries” during the 10th Five
Year Plan with an outlay of Rs. 198.89 crores for
2005-06 and 2006-07. The total outlay for fisheries
component amounts to Rs. 16.11 crores that being
implemented at 37 centers all over the country. This
Institute being the coordinating center for fisheries
component provided technical support and brood
material to centers. The details of seed production
at CIFA during 2011-2012 are given below:

Outreach Activities

Three outreach activities have been initiated by the
ICAR during the XIth Plan, considering the need for
focused attention in some key areas of research that
cut across the mandate of more than one Institute
under the Fisheries Division.  The thematic areas
for outreach activities are fish feeds, fish genetics
stock, nutrient profiling and evaluation of fish as a
dietary component. These outreach activities are
functioning under a consortium mode led by a lead
Institute in active parternership with other
participating Institutes i.e., NBFGR, CIFRI, CIFT,
CIBA, CMFRI and DCFR. This Institute is the Lead
Institute for the outreach activity on fish feeds and
participating Institute in the other two outreach
activities.

Table 60. Fish seed production (in lakhs)

Name of Center Component species Achievement 2011-12

CIFA Headquarters Carp 168.75

Catfish 1.32

Freshwater Prawn 4.15

Ornamental Fish 1.5

RRC, Bangalore Carp 13.66

Ornamental Fish 0.0177
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Programmes on Television/Radio/Video films

Dr. S.K. Swain, Principal Scientist participated as
an expert on the topic Rangeen Machha Chasa for
Krishi Darshan phone in live programme on
27.01.2012. He also delivered a Radio Talk on
(Ornamental Fish Farming for self employment at
All India Radio, Cuttack on 29.03.2012.

Dr  S. C. Rath, Senior Scientist delivered a
programme on  ‘Feed management in fish culture’
on 18 April, 2011 on Doordarshan, Bhubaneswar and
another programme on ‘Farm made fish feed’ on
26 April, 2011 through GRAMSAT live telecast.

Dr. B.C. Mohapatra and team developed a film on
“Portable FRP carp hatchery technology” was
developed in English, Hindi and Odia languages at
AICRP on APA centre at CIFA. This documentary film
contains information on the portable carp hatchery
technology, specifically the installation and
operation of the unit.

NAIP-CIFA livelihood project has developed a
documentary film has been developed to capture
the project success and ongoing activities in the
village area of  Keonjhar, Mayurbhanj and Sambalpur
under the NAIP project.

Technology Release

The “FRP Demand Fish Feeder” developed by AICRP
on APA Center at CIFA was released by Dr. C.
Vasudevappa, Chief Executive Officer, National
Fisheries Development Board, Hyderabad in the
presence of Shri. Ramesh  Majhi, Honorable Minister
of Fisheries, Animal Husbandry & Science and
Technology, Govt. of Odisha; Dr. P. Jaysankar,
Director, CIFA; Dr. S.D. Tripathi, Former Director,
CIFA & CIFE; and other dignitaries on the occasion
of National Conference  on “Aquaculture: Fish for
Billion” held at CIFA, Bhubaneswar during 16-17
March, 2012.

Fish feeds developed

Feeds were developed for rearing of Pangasius fry
(Pongas Grow-I) and fingerlings (Pongas Grow -II),
which have been successfully tested in farmers
ponds. These feeds gave over 80% seed survival when
fed to fry and fingerlings, and were found suitable
for fish growth. The ‘Pongas Grow-I’ was released
in the National Workshop and Stakeholders Meet held

during 1-2 November 2011 at CIFA, Bhubaneswar.

Technology Demonstration

Demonstration of fish feeding through FRP Demand
feeders was continued in the ponds of KVK (Khurda)
adopted fish farmer at Kaijanga Village, Khurda
District and DBT (GOI) Project (operated at CIFA)
adopted fish farmer at Madhyakhanda Village,
Dasapalla Block, Nayagarh District, Odisha.

Successfull breeding operation with Cyprinus carpio
(Common carp) was carried out at Badala Kharija
Sahi, Odokhanda, Balipatna Block, Khurda District.
This is adopted under APA project. In total 15 and
4.5 lakh spawn were recovered in 1st and 2nd

operations, respectively.

Commercialization/Transfer of Institute’s products

A process developed by CIFA on “A method for
preparation and use of goat serum in fish cell culture
and cell lines” is being used by Gibco, World Biotech
Company for production and marketing across the
Globe.

Publicity through Print Media

The Social Science Section of the Institute is involved
in highlighting the achievements of the Institute in
the print and electronic media. During 2011-12, large
numbers of news items were published in various
news papers in English, Hindi and Oriya.

NORTH-EAST REGION DEVELOPMENT

Under the Northeastern Development programme
the following activities were undertaken by CIFA
during the year 2011-2012.

Training programmes  on Ornamental fish culture
and breeding

The Institute and State Fisheries Department, Sikkim
jointly organized a training programme on
Ornamental fish breeding and culture at Gangtok
during 26-28 April, 2011 for 25 entrepreneurs and
officials. The training was inaugurated by shri. D. P.
Sharma, Secretary of Animal Husbandry, Llivestock,
Fisheries and Veterinary Services, Government of
Sikkim. Shri. H. Rehman, Joint Director of ICAR
Research Complex for N.E.H Region, Sikkim also
highlighted the importance of ornamental fisheries
in the hilly areas of North-Zast regions. Dr. S.K. Swain
and Dr. Kuldeep Kumar Organized the programme.
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Popularization of murrel culture

Under the project  ‘A Value Chain on Murrel Seed
Production in Tamilnadu and Odisha’ funded by NAIP,
a workshop-cum-training was jointly organized by
CIFA and Dept. of Fisheries of Assam at Bagibari,
Sonapur, Kamrup (M) Assam Kaliong Kapili on
‘Popularization of murrel culture and other
economical species in Assam’ on 11 September, 2011.
This workshop was inaugurated by Secretary, Govt.
of Assam, Department of Fisheries, Guwahati, Assam
and attended by 49 persons comprising Fisheries
Dept. Officials, NABARD, Assam Gramya Bikas Bank,
NGO etc. A workshop was jointly organised by CIFA
and Dept. of Fisheries, Govt. of Assam  on ‘BMP for
murrel and other economical species in Assam’ at
Nalbari, Assam on 12 September, 2011 which was
attended by 56 persons comprising Fisheries Dept.
Officials, NGO etc.

Entrepreneurship development in aquaculture for
livelihood security

A training programme entitled ‘’Entrepreneurship
development in aquaculture for livelihood security
in Assam’’ was organized for fish farmers of Assam
at Guwahati, Assam, during 20-21 December, 2011.
The programme was inaugurated by Dr. A. K. Roy,
Secretary (Fisheries), Govt. of Assam, in presence
of Dr. A. K. Sahu, HoD, AP&E Division, CIFA. Shri
S.N. Barman, Director, Dept. of Fishery, Govt. of
Assam, also addressed the farmers. Total 20 farmers
participated in this programme.

Water and soil analysis

Training programme for the Fishery Extension
Officers of Assam entitled “Hands on training on

water and soil analysis’’ was organized in Guwahati,
Assam during 20-23 December, 2011. Total nine
fishery extension officers participated in this
programme. The trainees were trained to analyze
different parameters like pH, EC, dissolve oxygen
(DO), free carbon dioxide, alkalinity, water hardness,
dissolved phosphorus, soil pH, soil organic carbon,
soil phosphorus, etc.

Aquaculture through entrepreneurship
development

The Institute organized a training programme on
‘Aquaculture for entrepreneurship development in
Mizoram State’ during 1-3 February, 2012 in which
Govt. officials from the Fisheries Dept. of Mizoram
and farmers participated. The training programme
was inaugurated by Dr S. Ayyappan, Secretary, DARE
and Director General, ICAR. The other dignitaries
present on the occasion were Dr (Mrs) B.
Meenakumari, DDG (Fy.), ICAR; Dr. S.N. Puri, VC,
CAU; Shri T.V. Fambawl, Secretary to the Govt. of
Mizoram for Agriculture & Fisheries; Shri P.U.
Lalniliana, Director of Agriculture (R&E), Mizoram;
Dr O.P. Singh, Director of Agriculture & Fisheries,
Mizoram; Dr. K.A. Pathak, Joint Director, ICAR
Research Complex; Dr M.A. Ayub Shah, Dean,
Veterinary College, Aizawl, Mizoram; Shri V.L.
Hnamte, Programme Coordinator, KVK, Mamit.
Programme Coordinators of all 7 KVKs of the state
were represented in addition to SMS, and other staff
members. Training manual and pamphlets prepared
in the local languages were released on the occasion.
The whole programme was organized by Dr. P.
Jayasankar, Director, Dr. Kuldeep Kumar, Dr. P.P.
Chakraborty, Dr. S.K. Swain and Mr. P.L. Lalrinsanga.
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EDUCATION AND INFORMATION SYSTEM
Library

Dr. Hiraral Chaudhuri Liabrary located at this
Institute has a good collection of books and journals
on Fisheries and Aquaculture. It has around 6650
books/monographs, 2500 back volume journals and
other reference materials. The library has more than
200 members viz., scientists, technical officers and
research scholars. Besides 2800 internal users (which
includes Scientists, Technical Officers & Research
Scholars) of the library, 745 visitors from outside
organisations utilised the library resources.

Dr. Hiraral Choudhury Library subscribed to 24
International and 43 Indian Journals for the year
2011-2012. An amount of Rs 17.06 lakhs was spent
for subscription of foreign journals and Rs.75,224/-
was spent for Indian journals.

The library has been recognised as the FAO
Depository Library and has a good collection of FAO
Publications related to Fisheries and allied
agricultural sciences.

The users of the Library extensively used the
Consortium of E-resources on Agriculture (CeRA).
An user awareness programme on the CeRA was
organized by the library during the year.  In addition
to the above, online access in CeRA, the library is
providing Document Delivery services to various
institutions (including the SAUs) under the NARS.
The library is fully automated and barcoded with
Libsys 4.0 software.

To keep abreast of the current developments, it also
provides monthly ‘Current Contents’ service by
compiling content pages of current journals
received. The library mails Institute’s publications
to all ICAR Institutes, other Research Organisations,
State Fisheries Departments, Fisheries Colleges,

KVKs, entrepreneurs and farmers to keep them
abreast with latest developments in Freshwater
Aquaculture. The library also provides the photocopy
facility, and during the year 2011-12 more than
90,000 copies have been photocopied.

Prioritization, Monitoring and Evaluation (PME)
Cell

During the year under report, the Prioritization,
Monitoring and Evaluation Cell undertook the
following activities:

Documentation and dissemination of scientific
output of the Institute through CIFA Newsletter,
Annual Report and other publications

Organizing monthly meetings of senior officers
to discuss the monthly progress of various
activities of the Institute including research,
teaching, training, publications and other
administrative and financial matters. The
proceedings were prepared and follow-up action
monitored.

Assistance provided for conducting IRC and RAC
meetings

Correspondence with the ICAR Headquarters,
ICAR Fisheries Institutes, SAU’s and other
organizations on various research issues

Maintenance of Research Project Files

Six-monthly assessment reports of scientific staff

Action taken reports on recommendations of
ICAR Regional Committee Meetings

Responses to Parliament queries on freshwater
aquaculture

Publications

Annual Report of the Institute for 2010-11



CIFA ANNUAL REPORT 2011-11106

CIFA News Vol. 18 (No. 2, 3, 4); Vol. 19 (No. 1)

Research Project Proposals – 2011-12

Training manuals for various training progammes

Leaflets and Brochures

CIFA: Vision 2030

CIFA: 25 years of  freshwater aquaculture
research’,

Lead Papers on Strategies for Aquaculture
Development’

Communication of reports

Material for DARE-ICAR Annual Report 2010-11

Action taken report on proceedings of the
meeting of Directors of ICAR Institutes

Monthly, quarterly and half-yearly progress
reports to the Council

Replies to Parliament queries

Base document for XIIth Plan

RFD and Strategic Plan document
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AWARDS AND RECOGNITIONS
Recepient/s Award Venue Year

P. Jayasankar Honorary Fellowship of Society of Biological
Sciences & Rural Development

P. Swain Hari Om Ashram Trust Award for outstanding New Delhi 16 July, 2011
contribution in the field of Animal and fisheries
sciences on the topic ‘Maternal immunity of fish
and its transfer to offspring for protection
against infections at early stage of life’
from ICAR for the biennium 2008-2009

P. Jayasankar Scroll of Honour Odisha Krushak 16 October, 2011
Samaj, Bhubaneswar

S.K. Swain & NAIP team Krushak Bandhu Team Award, 2011 Odisha Krushak Samaj 16 October, 2011
Bhubaneswar

B. K. Das Krushak Bandhu” Award 2011 Odisha Krushak 16 October, 2011
P. Routray Samaj, Bhubaneswar
S. C. Rath

P. Mishra Young Scientist award Society of Biological 11-13 November, 2011
Sciences & Rural
Development, Allahabad

A. Mohapatra First position in Poster Award Eighth Symposium on 21-25 November, 2011
M. Mishra S. Das “Diseases in Asian
A. Das,  M. Biswas Aquaculture, Mangalore
P. K. Sahoo

P.K. Sahoo Professor H.P.C. Shetty Award, 2011 by Asian 9th Indian Fisheries 19 December, 2011
Fisheries Society, Indian Branch in recognition Forum, Chennai
for excellence in fisheries research
and development

H. K. De Best Poster Award for paper entitled “Promoting 9th Indian Fisheries 19-23 December, 2011
D. N. Chattopadhyay composite carp culture in seasonal ponds in Boudh: Forum, Chennai
Radheyshyam an empirical investigation”
G. S. Saha A. K. Dash
P. P. Mondal Soumi Pal

Subrat Swain Best Poster Award for Genetic 9th Indian Fisheries 19-23 December, 2011
A. Patel, Sofia P. Das variation of Labeo fimbriatus populations Forum, Chennai
Dillip Bej, P. Jayasankar using heterologus primers
B. K. Chaudhary,
J. K. Jena, P. Routray
S. K. Swain, P. C. Das
A. E. Eknath,
W. S. Lakra, P. Das
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Shailesh Sourav Dr K. H. Alikhuni Gold Medal (2011) Professional Fisheries 22 December, 2011
for his Ph.D. thesis entitled “Immune responses Graduate Forum,
of Indian major carp, Labeo rohita (Ham) to CIFE, Mumbai
freshwater fish louse Argulus infestation”

B. K. Das Swaminathan Best Indian Fisheries Professional Fisheries 22 December, 2011’
Scientist Award-2011 for publishing in journals Graduate Forum,
of highest cumulative impact factor CIFE, Mumbai

B. R. Sahoo, B. Swain Best poster presentation award entitled “ 99th Indian Science 3-7 January, 2012
M. Basu,  M. Samanta Molecular modeling and molecular dynamics Congress, Bhubaneswar

simulation of the TLR3 protein: an in silico
approach in identification of potential ligands for
TLR3 signaling in Labeo rohita”

Rajesh Kumar Young scientist award-2012 for the outstanding Bioved Research Society, 18-19 February, 2012
 contribution in the field of aquaculture production Allahabad

P. Jayasankar Fellowship of the Academy of Science, Enginering& Bhubaneswar 17 March, 2012
Technology (FASET), Bhopal during the
Conference on Aquaculture: Fish for billion

Academic Accomplishments/Recognitions

Dr. Kanta Das Mahapatra was selected by CGIAR,
Washington DC, USA as Chairperson of the
selection committee for International Fund for
Agriculture Research (IFAR) fellowship program
for 2011.

Dr P.K. Sahoo, ICAR National Fellow was
nominated as Member, Executive Committee
of Fish Health Section of Asian Fisheries Society
for the period 2012-2014. He also acted as
Member, Local Organizing Committee in
International Symposium on “Eighth Symposium
on Diseases in Asian Aquaculture” held during
21-25 November 2011 at Mangalore. He was
invited to present a lead paper in “Eighth
Symposium on Diseases in Asian Aquaculture”
held during 21-25 November 2011 at Mangalore.
Further, he prepared NET-ARS syllabus on Fish
Health on invitation from Comptroller of
Examinations, ASRB.

Dr B.C. Mohapatra, Sr. Scientist acted as
Chairman of Syllabus Committee of the
vocational subject “Inland Fisheries” of Council
of Higher Secondary Education, Odisha. He also
acted as the Member of the Academic
Committee of the Council of Higher Secondary
Education, Odisha and Member of the Board of
Studies in Fishery and Aquacultural Sciences of
Utkal University, Vanivihar, Bhubaneswar.

Dr P. K. Sahoo and team of scientists attended
interaction Meet of Scientists of Animal and
Fisheries Sciences Divisions with the Hon’ble
Union Minister for Agriculture and Food
Processing Industries, Shri Sharad Pawar on 8
November, 2011 in the Conference Facility of
ICAR in the NASC Complex

Ms. Nirupama Panda, Technical Officer,T(7-8)
was awarded PhD. Degree in Statistics by Utkal
University, Bhubaneswar on 30 March, 2012. The
subject of the thesis was “Analytical Study on
the Impact of Aquaculture as a Developmental
Activity for Women Self-help Groups in Orissa”.

Dr P. Routray, Sr. Scientist was recognized by
the FAO of the United Nations to be a TCDC
consultant to Nepal for seed sector
development and induced breeding of carps
from 21 July – 5 August 2011.

Dr S. S. Giri, Head, Division of Fish Nutrition
and Physiology received the Australia
Government Endeavour Award from Australian
High Commissioner on 22 February, 2012.

Dr P.P. Chakrabarti was felicitated at Regional
Level Science Congress from 14-19 September,
2011 organized by Navodaya Vidyalaya, Kalyani.

Dr. S.K. Swain, Principal Scientist acted as co-
chairman in one of the session on Aquaculture
Technology Scenario and species potential and
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scope in India held on 16 November, 2012  and
also invited as key speaker in Ornamental Fish
Farming Session of Aquaculture Technology
meet during 16-17 November, 2011 organized
by TANUVAS, Chennai. Acted as co-chairman
during International Seminar on ornamental fish
farming, breeding and trade organised by Govt.
of Kerala, Cochin during 11-12 February, 2012.

Dr K. N. Mohanta, Sr. Scientist served as a
Member, Project Implementation Committee
under “National Mission for Protein
Supplements”, Ministry of Agriculture,
Government of India. He was nominated by DDG
(Fisheries), ICAR, New Delhi and ASRB, New
Delhi for formulating the ARS/NET draft syllabus
for the newly introduced discipline of “Fish
Nutrition” in ICAR as per the recommendation
of Paroda Committee.

Dr. S.K. Swain, Principal Scientist was
nominated by ICAR, New Delhi as Vigilance
Officer of CIFA, w.e.f. 5 May, 2011.

CIFA Annual Day

A function was organized at the Institute on 1 April,
2011 to mark the 25th Annual Day of CIFA. Apart from
other celebrations, the CIFA Annual Awards (for the
year 2010) were presented to the following:

CIFA has instituted two scholarships for promoting
academic excellence among the children of the

The following

Girish Chandra Chaudhury Memorial Scholarship
Name Class Amount (Rs)

Ms. Sonali Priyadarshani Graduation 3000.00

Ms. Hemalata Mathuria Graduation 3000.00

Mr. Aditya Shubham XI-XII 2400.00

Mr. Tejaswi Biswal XI-XII 2400.00

Apart from these awards, prizes were also
distributed to winners of various sports and cultural
events organized by the Institute.

Smt. S.Susheelamma Scholarship
Name Class Amount (Rs)

Mr. Prabhat Chandra IX-X 1800.00

Ms. Ankeeta Priyam IX-X 1800.00

Mr. Ashis Abhisek VI-VIII 1200.00

Mr. Asitava Sarkar VI-VIII 1200.00

The recipients of the awards are as follows:

Best Division/Section/Unit/ : Regional Research Centre, Rahara

Research Group

Best Technical Person : Sri Satyendu Sarkar (T-7-8)

: Dr Bikash Sarkar (T-6)

Best Administrative Person : Smt. Golap Bhanja (Assistant)

Best Supporting Staff : Sri Sridhar Parida

Sri Natabar Pallai

Sri Nakul Samal

Best Extension Worker : Dr H. K. De, Sr. Scientist

Best Research Scholar : Sri Rudra Prasanna Panda, JRF

Ms Abhilipsa Das, JRF

Higher scorer in Class-X : Priyadarshan Swain (S/o

(children of staff members) Dr P. Swain, Sr. Scientist)

staff. One, with a donation of Rs. 1,20,000 by Dr
Hiralal Choudhuri in the memory of his father is
named as ‘Girish Chandra Chaudhuri Memorial
Scholarship’ and the other with a donation of Rs.
60,000 by Dr S. Ayyappan in the name of his mother
and is named as ‘Smt. S. Susheelamma Scholarship’.
Applications are invited every year from the staff
wards and the scholarship is given on the basis of
merit. Director, CIFA is the Chairman and Dr H. K.
De, Sr. Scientist is the Member-Secretary of these
scholarship funds.
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RESEARCH COORDINATION AND MANAGEMENT
Research Advisory Committee

The Research Advisory committee meeting was held
at the Institute during 19-20 March, 2012. This was
the third meeting of the committee constituted by
the ICAR for a period of 3 years (1.2.2010-31.1.2013).
Dr. M. Sinha (Chairman), Advisor Fisheries, Govt of
Tripura, Dr. R. Paul Raj, Dr. Sher Ali, Dr. Aparna Dixit,
Dr. K. M. Shankar, Dr. S. D. Singh, ADG (I.Fy), ICAR,
Dr. P. Jayasankar, Director, CIFA, Members and Dr.
K. D. Mahapatra, Member Secretary were present.
After detailed presentations by the Heads of
Divisions and discussions held, the RAC made the
following recommendations:

Importance to the natural productivity of the
pond

Development of biosafety facility of the
produce

Quantification of water use in hatchery

Research on substitution of Artemia for rearing
the Macrobrachium larvae

Technology for murrel breeding and culture to
be standardized and popularized

Region-wise diversification of species to be
given importance

Complete package of practice of pabda

Development of DNA markers for Jayanti rohu

Determination of pond size-wise economics

Safety of produce from waste water need to
be assessed

Screening of commonly used aquatic medicine
on fish flesh in relation to consumers to be given
importance

Economics of the powder and pellet feeds

Impact of different training programs

Training programme for farmers in magur
breeding and culture

The ICAR needs to take immediate action to
fill the vacant scientist posts (as per cadre
strength) at the Institute.  Many centers are
working with one or two scientists and thus
able to yield little to the system.

For better management of research programs
following facilities to be developed at the
Institute

i) Modernization of office buildings and
laboratories at headquarters and RRCs

ii) Construction/renovation of ponds, farm
infrastructure including tanks, boundary wall,
roads, lighting, watchmen shed, etc., garages,
farmers hostel, and guest house

iii) Integrated fish farming complex and
centralized farm yard

Institute Research Council

The Mid-term IRC meeting was held on 18 January,
2012. The Annual Institute Research Council meeting
was held during 5-6 April, 2011 with Dr A. E. Eknath,
Director as Chairman and Dr B. K. Das, Sr. Scientist
as Member-Secretary. Discussions were held on the
on-going 20 Institute-based projects, 33 externally
funded projects, outreach project on fish feeds,
nutrient profiling and fish genetic stocks and 7
Women Scientist Projects funded by the Department
of Science and Technology.

Institute Management Committee

The 33rd Institute Management Committee
meeting was held on 23 September, 2011 under
the Chairmanship of Dr P. Jayasankar, Director
(Acting). It was attended by Dr (Mrs) V. Kripa,
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HoD, FEM Division, CMFRI, Kochi; Dr S. M. Pillai,
Pr. Scientist, CIBA, Chennai; Dr A. K. Sahu, HoD,
APED, CIFA; Mr Victor F. Dantas (Sindhudurg,
Maharashtara); Sri S. S. Mohapatra, AF&AO,
CIFA; Ms Mamata Mahapatra, JFO, Fisheries
Dept., Govt. of Odisha as Members; Sri K. C.
Das, AO, CIFA as Member-Secretary; Dr B. K.
Mishra, HoD, FHMD, CIFA; Dr S. S. Giri, HoD,
FNPD, CIFA; Dr G. S. Saha, Head, Social Sciences
Section, CIFA as Member-Invitees. Agenda items
included confirmation of proceedings of 32nd

Institute Management Committee, disucussion
on highlights of research programmes of the
Institute, procurement of equipment in 2011-
12 under Plan budget, installation of passanger
lift and other items.

The 34th Institute Management Committee
meeting was held on 29 February, 2012 under
the Chairmanship of Dr P. Jayasankar, Director,
CIFA. It was attended by Dr A. K. Sahu, HoD,
APED, CIFA; Mr Victor F. Dantas (Sindhudurg,
Maharashtara); Sri S. S. Mohapatra, AF&AO,
CIFA; Mr Arjun Nayak, Dept. of Fisheries and
Animal Husbandry, Govt. of Odisha; Dr S. S.
Nanda, Dean, OUAT, Bhubaneswar as Members;
Sri K. C. Das, AO, CIFA as Member-Secretary;
Dr B. K. Mishra, HoD, FHMD, CIFA; Dr P. Das,
HoD(I/C), FGBD, CIFA; Dr H. K. De, Sr. Scientist,
CIFA as Member-Invitees. Agenda items included
confirmation of proceedings of 33rd Institute
Management Committee, disucussion on
highlights of research programmes of the
Institute, procurement of equipment in 2011-
12 under Plan budget and other items.

Institute Joint Staff Committee

The annual meeting of the VIIth IJSC of the
Institute was held at the Regional Research
Centre of Bangalore on 14 March, 2011. The
final meeting of the VIIth IJSC was held at
Regional Research Cenre of CIFA, Rahara at the
Field Station of Kalyani on 25 April, 2011.

AICRP on APA QRT Visit to CIFA Centre at
Bhubaneswar

The QRT of AICRP on APA under the Chairmanship
of Dr S.R. Singh, Former VC, RAU visited CIFA
centre during 8-9 January 2012. On 8 January,
2012 the team visited the carp breeding activity
using FRP carp hatchery at Kaijanga Village,
Khurda District, Odisha. The -interaction meet
with QRT  was organized in that village on 8
January, 2012 in which 33 lady farmers attended.
On 9 January, 2012, the meeting was conducted
at CIFA and the centre’s activities for 2007-2012
were reviewed by the QRT.

International Cooperation

Dr Sogbesan Olukayode Amos, a DBT-TWAS 2011
Post-Doctoral Fellowship Awardee from the
Dept. of Fisheries, Federal University of
Technology, Yola, Nigeria initiated his post
doctoral work at CIFA w.e.f. 28 August, 2011 (for
a period of one year). He will be working on
‘Bioconversion, utilization, economics and maize
byproducts as co-energy source in the diets of
fish’ under the guidance of Dr P. Jayasankar as
the Supervisor and Mentor Scientist, and Dr K.
N. Mohanta as the Technical Supervisor.
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Dr. S.K. Swain, Principal Scientist was selected
as NACA Task force Member by ICAR, New Delhi
for thematic work programmes (Sustainable
Farming Systems from India) approved by 22nd
GC Meeting in May 2011.

Dr P. Routray, Sr. Scientist was deputed to
Kathmandu, Nepal for providing consultancy in
the field of induced breeding and hatchery
management sponsored by FAO w.e.f. 20 July
to 4 August 2011.

Dr P. K. Meher, Sr. Scientist was deputed for
consultancy to the FAO funded project on
“Improving National Carp Seed Production
System in Nepal” to Kathmandu, Nepal   w.e.f
8 -23 September, 2011.

An International Brainstorming Meet on
“Recent advances in fish reproductive
physiology” was organized by the Institute on
16 August, 2011. Dr. Florence Le Gac, Director
(Research), INRA, France, Professor Abigail
Elizur, University of Sunshine Coast,
Queensland, Australia and Prof. Berta Levevi-
Sivan, Hebrew University of Jerusalem, Israel
were the invited international experts. The
experts stressed on the application of new
tools – molecular biology, nano-science etc.
in understanding reproductive physiology.

Agriculture organized the National workshop on
“Portable FRP carp hatchery technology” from 11
to 13 July, 2011 at Bhubaneswar, Odisha. 190
participants and delegates from the states of Odisha,
West Bengal, Andhra Pradesh, Uttar Pradesh, Assam,
Arunachal Pradesh, Meghalaya, Tamil Nadu, Kerala,
Haryana, Punjab, Uttarakhand, Karnataka,
Chhatishgarh and Maharashtra participated in the
inaugural session. The workshop was inaugurated
by Dr R.N. Senapati, IAS, Agriculture Production
Commissioner, Odisha. The occasion was graced by
Dr K. Pradhan, Former Vice-chancellor, OUAT and
Chancellor, SOAU, Bhubaneswar; Dr S.D. Tripathi,
Former Director CIFA & CIFE;  Dr Dillip Kumar, Former
Director, CIFE and Dr C. Vasudevappa, Senior
Executive Director, NFDB,  Hyderabad. Dr P.
Jayasankar, Director, CIFA was the Chairman of the
programme. Dr P.R. Bhatnagar, Project Coordinator,
AICRP on APA, Ludhiana said that CIFA has developed
several farmer friendly gadgets and systems for
aquaculture in the country. He gave an overview of
use of plastics in agriculture. Dr B.C. Mohapatra,
Project Leader, APA Project, CIFA and convener of
the programme highlighted the importance of the
workshop for the benefit of the end users. The
valedictory session was held on 13 July, 2011 for
which Smt. Supriya Patanaik, DFID Odisha
Representative was the Chief Guest.

The following publications were released in the
National Conference.

Compendium of the National Workshop

Book on “Application of Plastic in Aquaculture”.

Portable Carp Hatchery in Media.

Booklet on “Ornamental Fish Breeding and
Culture for Self-Employment of Women” (In
Oriya).

Brochure on Portable Carp Hatchery: Journey
so far.

Booklet on “Breeding and Seed Production of
Carps” (In Oriya).

Documentary film on Portable FRP carp
hatchery technology.

Consortium Advisory Committee (CAC) meetings

The Consortium Advisory Committee (CAC)
meeting of the NAIP-funded project on “Toll-

Workshops/Seminars

Workshop on ‘Portable FRP Carp Hatchery
Technology’

CIFA in collaboration with All India Coordinated
Research Project on Application of Plastics in
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like receptors in phylogenetically divergent fish
species-their contribution in modulating the
innate immunity” was held at the Institute of
Life Sciences, Bhubaneswar on 1 September,
2011. Dr P. Jayasankar, Director and Consortium
Leader, released a CD on “Captive breeding of
sharks” developed by TANUVAS on the occasion.

The Consortium Advisory Committee (CAC)
meeting of the NAIP funded project on
“Sustainable livelihood improvement through
integrated freshwater aquaculture,
horticulture and livestock development in
Mayurbhanj, Keonjhar and Sambalpur Districts
of Odisha” was held at CIFA, Bhubaneswar on
10 January, 2012. Dr. S. K. Ray, Member and
Chairman CAC (Designate) in his remarks
appreciated the overall progress of the
subproject. Dr P. Jayasankar, Director CIFA,
Member CAC and Consortium Leader, Dr. S.K.
Swain, Principal Scientist, Consortium Principal
Investigator, NAIP expressed his satisfaction
over the work progress. They looked forward
for greater coordination among the consortium
partners and individual efforts of all the project
personnel for visible impact of the project.

Stakeholders meet

A stakeholders meet on ‘Dissemination of improved
rohu and IPR issues’ under the Indo-Norway project
on Improved disease resistance of rohu carp and
tiger shrimp farmed in India: Developing and
implementing advanced molecular methods and
streamlining access to and use of genetic resources’
(funded by DBT) was held during 19-20 October,
2011. More than twenty lead farmers of Odisha also
attended the meet.

National Workshop and Stakeholders meet on fish
feeds

A national Workshop and Stakeholders meet on ‘Fish
feeds’ under the Outreach activity on Fish feeds
was held at the Institute during 1-2 November, 2011.
Dr. S. D. Singh, ADG (Inland Fisheries), ICAR New
Delhi was the Chief Guest and inaugurated the
function. Dr. C. Vasudevappa, Senior Executive,
NFDB, Hyderabad was the Guest of Honour. The other
dignitaries on the dais were Dr. P. Jayasankar,
Director, CIFA, and Dr. S. S. Giri, Head, Fish Nitrition

and Physiology Division, CIFA. Among stakeholders
lead farmers from Odisha, West Bengal and Andhra
Pradesh, representatives of 11 feed industries,
representatives of NABARD and other Nationalised
Banks, scientists of different ICAR Institutes and SAUs
along with personnel from line Department
participated and deliberated in the workshop. A
series of fish feeds (Pangas Grow-1, Feed for
Chocolate Mahseer, Gram-ca-feed, Nanhe Mahseer,
Carp Feed for cage culture and Trout Feed etc.)
were released during the workshop by the
dignitaries.

National Consultation and Stakeholders meeting

The National Consultation and Stakeholders
Workshop for the XIIth Five Year Plan of CIFA was held
at Bhubaneswar on 30 January, 2012. The Guests of
Honour on the occasion were Dr M. V. Gupta, World
Food Laureate and Former ADG, World Fish Centre;
Dr S. D. Tripathi, Former Director, CIFA and CIFE; Dr
Dilip Kumar, Former Director, CIFE and Dr S. D. Singh,
ADG (I.Fy), ICAR. Representatives from the Odisha
State Fisheries Department and fish farmers from
Assam, West Bengal, Andhra Pradesh and Odisha
participated and interacted in the workshop. The
invited farmers have been felicitated by the chief
guest and other dignitaries present on the occasion.
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National Conference on ‘Aquaculture: Fish for
Billion’

CIFA, a premier research Institute devoted to
freshwater aquaculture research and development
in the country started its journey in 1987 and
celebrated 25th year of its existence during April 1,
2011- March 31, 2012. In commemoration of the
Silver Jubilee Year, CIFA in collaboration with
Association of Aquaculturists organized a National
Conference on “Aquaculture: Fish for Billion” during
16-17 March, 2012 in Bhubaneswar. Dr P. Jayasankar,
Director in his welcome address mentioned that
during the last two and half decades of devoted
research, the Institute had developed several epoch-
making technologies which had revolutionized
freshwater aquaculture sector in the country. The
conference was inaugurated by Sri Ramesh Chandra
Majhi, Hon’ble Minister, Fisheries and Science &

Technology, Odisha. In his inaugural speech, he
stressed that the Government of Odisha has taken
up plans to double fish production in the next five
years. The Minister urged CIFA to serve as a Centre
of Excellence in research and extension of
freshwater aquaculture and hoped that the workshop
would come up with concrete plans for development
of freshwater aquaculture to feed the billion.

Among the dignitaries who attended and expressed
their views in this important workshop included Dr
E. G. Silas, Former Director, CMFRI and Former VC,
KAU; Sri Tarun Sridhar, Jt. Secretary, Department of
Animal Husbandry, Dairy & Fisheries, Ministry of
Agriculture, Government of India; Dr S.D. Singh,
Assistant Director General (Inland Fisheries), ICAR;
Dr S.D. Tripathi, former Director, CIFA & CIFE; and
Dr C. Vasudevappa, Chief Executive, NFDB. Several
other distinguished researchers including Drs J. K.
Jena, K. Gopakumar, S. N. Dwivedi, S. A. H. Abidi,
T. J. Pandian, Dilip Kumar, M. Y. Kamal, M. Devaraj,
N. Sarangi, T. Arasu, K. K. Vijayan, P. Keshavanath,
S. Felix, A. K. Roy and S. C. Mukherjee attended
the Conference and gave their valuable inputs.
During the Conference, important areas in
aquaculture development including broodstock up-
gradation and quality seed production, species and
system diversification, fish feed, disease diagnostics
and health management, extension, post-harvest
and marketing were discussed. The Institute roped
in a host of experts in aquaculture to guide CIFA in
developing a roadmap for the aquaculture
development to feed billions in the coming years.
The conference was attended by over 200 dignitaries
including researchers, students, farmers,
entrepreneurs as well as stakeholders from different
parts of the country. An exhibition ‘Challenges and
Opportunities in Aquaculture’ was organized, where
products, publications and technologies were
showcased.

FRP demand fish feeder, books on ‘CIFA: 25 years of
freshwater aquaculture research’, ‘Lead Papers on
Strategies for Aquaculture Development’, ‘Souvenir
of the Conference’, a CD ‘Aquaculture Innovators’,
a number of booklets and folders on different aspects
of aquaculture were released on the occasion.
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HUMAN RESOURCE DEVELOPMENT
Foreign Assignments

Sl. No. Events/Training Venue Period Participant(s)

1. Pre-dispatch inspection-cum-training about Jinan Saibainuo 22-29 March, 2011 P. V. Rangacharyulu,

maintenance and operation of Semi-automatic Feed Mill Technology S. K. Nayak

Development Co.

Ltd., Jinan, China

2. FAO/UN special session on the ‘Role of Aquatic Genetic Shanghai, China 20-25 April, 2011 A. E. Eknath

Resources for Responsible Fisheries and Aquaculture

and 9th Asian Pacific and Aquaculture Forum

3. Invited lecture on “Nutrition and feeding in relation to Natal, Brazil 6-10 June, 2011 S. S. Giri

pond aquaculture in India” in World Aquaculture

Society Annual Conferenc

4. Training programme in the area of carbon trading/carbon Ohio State 18 April –16 July, 2011 S. Adhikari

sequestration/climate change (Fisheries) University, School

of Environment and

Natural Resources, USA

5. Training programme in the area of carbon trading/carbon University of Stirling, 1 May – 31 July, 2011 P. C. Das

sequestration/climate change (Fisheries) Scotland, UK

6. Training on Nanotechnology under NAIP fellowship University of 7 September to P. Swain

Copenhagen, 30 November, 2011

Denmark

7. EU-ASEM project workshop on Empowering Vulnerable Universiti Putra, 5-10 February, 2012 P. Jayasankar

Stakeholder Group Workshop under the ASEM Malaysia

Aquaculture Platform WP7

8. Memorial lecture expert consultation Hokkaido University, 5-8 March, 2012 M. Samanta

with Prof. Kenzo Takada Japan

9. Consultative meeting on “Fish Broodstock Management National Agricultural 13-14 March, 2012 K. D. Mahapatra

and Dissemination of Improved Research Centre,

Fish Breed in SAARC Countries Islamabad, Pakistan

10. International Conference on World Immune Congress Centre Davos, 18-21 March, 2012 M. Samanta

Regulation Meeting –VI Switzerland
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Training received by the staff members of the Institute as part of the human resources development initiative
Sl. No. Events/Training Venue Period Participant(s)

1. Training on Values in administration ISTM, New Delhi 4-8 April 2011 K. C. Das

2. Training on Computational genome analysis using ANVAYA IASRI, New Delhi 22-24 June, 2011 P. K. Meher

3. Scientific Project Management (sponsored by DST) Centre for Organisation 18-22 July, 2011 H. K. De

Development, Hyderabad

4. Trainer development programme on ISTM, New Delhi 12-17 September, 2011 K. C. Das

Right to Information (TDP-RTI)

5. SAS for multivariate data reduction and analysis CIFE, Mumbai 12-17 October,  2011 P.L. Lalrinsanga

6. DST Sponsored Training Program- meon "Communication Institute of Management 14-18 November, 2011 P.V. Rangacharyulu

& Presentation Skills" Training & Research, Goa

7. SAS Ver 9.3 installation training for Nodal officer under DWM, Bhubaneswar 8-9 December, 2011 A. S. Mahapatra

NAIP project "Strengthing Statistical Computing at NARS"

8. Project management NAARM, Hyderabad 11-18 February,  2012 P. K. Meher

9. Next generation sequence analysis Bionivid Technology 20-24 February, 2012 Lakshman Sahoo,

Pvt. Ltd., Bengaluru P. K. Meher

10. Design and development of Digital libraries using Dspace NISCAIR, New Delhi 20-24 February, 2012 S.K. Mohanty

Participation of Scientists/Technical Officers in Workshops/Seminars/Symposia/Conferences/ Meeting in India and abroad
Events Venue Duration Participant(s)

International Seminar on Ornamental Fish Breeding Govt. of Kerala, Cochin 11-12 February, 2012 S.K. Swain
and farming and trade

Interactive workshop of stakeholders for stragetic CHES, Bhubaneswar 6-8 March, 2012 S.K. Swain
implementation of horticulture interventions for P.K. Meher
sustainable livelihood in Odisha under NAIP project

Cost committee meeting NAIP, New Delhi 29th March, 2012 S.K. Swain

P.K. Meher

22nd Governing Council Meeting of NACA Kochi 9-11 May, 2011 A. E. Eknath

Seminar on Emerging issues in Asian aquaculture CMFRI, Kochi 12 May, 2011 A. E. Eknath

Workshop on EU-EP project ASEM Aquaculture platform CIBA, Chennai 16-19 May, 2011 A. E. Eknath
CIBA/ ASEM/MPEDA/NACA

National Workshop-cum-Training on Utilization of Government Fish Seed Farm, 25-26 May, 2011 K.D. Mahapatra

cryomilt in aquaculture Badampudi, West Godavari P. V. Rangacharyulu
District, Andhra Pradesh P. Routray

B. S. Giri
N. K. Barik
Ramesh Rathod
D. K. Verma

25th Wetland Day Rabindra Niketan Auditorium, 16 June, 2011 R. N. Mandal
Salt Lake

Evaluation meeting of NFDB projects Hyderabad 18 June, 2011 P. Jayasankar

Workshop on Preparation of roadmap for development of Patna 21 June, 2011 P. Jayasankar
 fisheries and aquaculture in Bihar
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Events Venue Duration Participant(s)

International Conference on Organic agriculture ICAR Research Complex for 21-22 June, 2011 P. Jayasankar
Eastern Region, Patna

Stakeholder meet for preparation of Vision 2030 Rahara 23 June, 2011 H. K. De

Workshop on Development of Inland fisheries and Shillong, Meghalaya 30 June, 2011 P. Jayasankar
aquaculture in Meghalaya: Problems and prospects A. K.Sahu

P. P.  Chakrabarti
Kuldeep Kumar
N. K. Barik

Scientific Advisory Committee meeting of KVK, Bhadrak OUAT 7 July, 2011 S. C. Rath

Meeting on 'Marine Biotech Park' Deptt. of Biotechnology, 7 July, 2011 P. Das
Secretariat, Odisha

Gender dimension for manpower planning in Agriculture Directorate of Research on 8 July, 2011 U.L. Mohanty
Women in Agriculture,
Bhubaneswar

National workshop on Strategies on enhancement of Guwahati, Assam 8-9 July, 2011 A. K. Sahu
productivity of IMC and species diversification with Kuldeep Kumar
special reference to Magur, Murrel, Chitala, Pabda,
Anabas, Mahaseer and others in North-Eastern states

Conference of Directors ICAR Institutes ICAR, New Delhi 15-16 July, 2011 P. Jayasankar

ICAR Foundation Day New Delhi 16 July, 2011 P. Jayasankar

Sub-group meeting on Fisheries for improving production New Delhi 17 July, 2011 P. Jayasankar
and productivity and value addition of the working
group of Planning Commission

Meeting of the Planning Commission Working Group on Kolkata 22 July, 2011 P. Jayasankar
Development and Management of Fisheries and
Aquaculture for XII Five year plan

Interaction Meeting of NAIP sub-projects with DWM, Bhubaneswar 28 July, 2011 P. Jayasankar
National Director, NAIP S. K. Swain

S.K. Sahoo
P.C. Das
N.K. Baril
S.C. Rath
H.K. De
B. Mishra

Signed MoU for establishing RRC of CIFA Anand Agricultural University 2 August, 2011 P. Jayasankar
A. K. Sahu

Taskforce Meeting DBT (GoI), New Delhi 3 August, 2011 B.C. Mohapatra

28th meeting of  Central Joint Staff Council  (CJSC) of  lCAR NASC Campus, New Delhi 3-4 August, 2011 S. K. Mohanty

National Consultation on Gender Perspective in Agriculture NASC Complex, New Delhi 8-9 August, 2011 K. D. Mahapatra
U.L. Mohanty

Ninth International Symposium of Reproductive Trissur 9-14 August, 2011 P. Routray
 physiology of fishes

4th Farmer First Meeting Vijayawada 13 August, 2011 P. Jayasankar
P. V. Rangacharyulu
H. K. De
B. S. Giri
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Events Venue Duration Participant(s)

3rd meeting of the working group on the development CIBA, Chennai 18 August, 2011 P. Jayasankar
and management of fisheries and aquaculture for XIIth Plan

Expert committee meeting for tilapia culture in CIBA, Chennai 19 August, 2011 P. Jayasankar
Indian aquaculture

CIMCAR workshop CMFRI, Kochi 26-28 August, 2011 P. Jayasankar

Meeting of Nodal Officers of RFD document of Fisheries ICAR, New Delhi 31 August, 2011 P. K. Sahoo
 Institutes of ICAR

Symposium in Biological Chemistry NISER, Bhubaneswar 3 September, 2011 Asish Saha

2nd meeting of the Expert committee on tilapia culture Vijayawada 9-10 September, 2011 P. Jayasankar

Trainer development programme on Right to information ISTM, New Delhi 12-17 September, K. C. Das
(TDP-RTI) 2011

National consultation on species prioritization for NBFGR, Lucknow 17-18 September, P. Jayasankar
ex-situ conservation and freshwater aquaculture 2011 M. R. Raghunath

K. D. Mahapatra
S. K. Swain
B. R. Pillai
S. K. Sahoo
J. N. Saha
P. C. Das

Short-course on High performance bio-computing and IIT, New Delhi 12-22 September H. K. Barman
drug design (sponsored by NAIP) 2011

Meeting of the Planning Commission Sub-group on CIFE, Mumbai 24 September, 2011 P. Jayasankar
"Improving production and productivity and value
addition in fisheries" Working Group on DARE for XII Plan

Interaction meeting of the project entitled "Development College of Fisheries 24 September, 2011 Bindu R. Pillai
of Captive Broodstock Bank of Giant Freshwater Prawn, Science, Nellore
Macrobrachium rosenbergii (Scampi) at Nellore"

Seminar on Trends in microbial bioremediation of OUAT, Bhubaneswar 24-25 September, 2011 B. K. Das
contaminated soil

1st IAVNAW Conference on 'The Significance of College of Veterinary and 24-25  September, 2011 B. N. Paul
Veterinary Nutrition for Health and Production of Animal Husbandry, IGKVV, K. N. Mohanta
Animals of Agro-ecological Importance' Anjora, Durg, Chhatisgarh

National Seminar on "Trends in microbial bioremediation OUAT, Bhubaneswar 24-25 September, 2011 S. Adhikari
of contaminated soil" organized by Department
of Microbiology, OUAT

Brainstorming Meet on "Research Strategies in NBFGR, Lucknow 26 September, 2011 P. Jayasankar
Fish Genomics" P. Das
Seminar on Freshwater Prawn Culture with IMCs Patna, Bihar 26 September, 2011 P. L. Lalrinsanga

World Food Day Orissa Krushak Samaj, 16 October, 2011 P. Jayasankar
Bhubaneswar

Workshop on Integrated development of ornamental NFDB, Hyderabad, 18th October, 2011 S.K. Swain
fish production and marketing

Workshop on Nutrient Profile data analysis and DCFR, Bhimtal, 18-19 October, 2011 B. N. Paul
presentation at DCFR, Bhimtal, Uttarakhand Uttarakhand

Meeting-cum-workshop on Outreach project on NBFGR, Lucknow 20-22 October, 2011 P. Das
Fish Genetic Stock
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Events Venue Duration Participant(s)

Meeting on "Fish Genomics" New Delhi 4 November, 2011 P. Das
S. Nandi

IX Annual workshop of AICRP on Application of Plastics CAE&PHT (CAU), Ranipool, 4-6 November, 2011 B.C. Mohapatra
in Agriculture  Gangtok, Sikkim N. K. Barik

Bikash Sarkar

Meeting with Minister of Agriculture, Govt. of India NASC Complex, New Delhi 8 November, 2011 P. Jayasankar
S. S. Giri
P. Das
P. K. Sahoo
B. S. Giri

Biological Research Society Allhabad University 11-13 November,  2011 P. Mishra (DST)

State level Seminar on "Integrating Climate Change Bhubaneswar 13 November, 2011 S. Adhikari
in Development Policy and Programmes in India"
organized by Pipli College, Pipli, Puri.

Aquaculture technology meet - 2011 TANUVAS, Chennai 16-17 November, 2011 S.K. Swain

National Conference on Agricultural Librarians  and user Dr. Y.S. Parmar University of 17-19 November, 2011 S.K. Mohanty
Community  (NCALUC) - 2011 Horticulture & Forestry
Transformation of Nauni, Solan
Agricultural Libraries
in Collaborative Era

Meeting with DG (ICAR) of Administrative and ICAR 22 November, 2011 S. S. Mohapatra
Finance Officers of all ICAR Institutes New Delhi

Dr J. V. H. Dixitulu award committee meeting CMFRI, Kochi 23 November, 2011 K. C. Das
P. Jayasankar

Group monitoring workshop of DST NIN, Hyderabad 23-24 November, 2011 H. K. De

Eighth International Symposium on Diseases Mangalore 21-25 November, 2011 J. Mohanty
in Asian Aquaculture P. K. Sahoo

M. Samanta

Group monitoring workshop of DST, Fast Track Sukhodia University, 27-28 November, 2011 P. Mishra (DST)
Udaipur, Rajastan

Interaction meet with scientists trained abroad in NASC Complex, New Delhi 28-30 November, 2011 S. K. Swain
frontier areas of Agricultural Sciences S. Adhikari

B. C. Mohapatra
S. Nandi
S. Mohanty
P. Routray
P. C. Das

Indo-Norway Project Workshop on "Improved disease CIBA, Chennai 28 November to P.K. Sahoo
resistance of rohu carp and tiger shrimp farmed in 1 December, 2011 J. N. Saha
 India: developing and implementing advanced
molecular methods and streamlining access to and use of
 genetics resources" on "Survival Analysis"

Training programme (NAIP) on Genome resources Madras Veterinary College, 8 December, 2011 P. Jayasankar
conservation Chennai

Brainstorming session for formulation of network CIBA, Chennai 12 December, 2011 B. K. Das
project on Fish health for XIIth Plan
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Events Venue Duration Participant(s)

Brainstorming session on Researchable issues CIBA,  Chennai 14 December, 2011 B. N. Paul
in Aquaculture Nutrition P.K.Mukhopadhyay

Training program on Murrel for farmers at Guwahati Guwahati, Assam 20-21 December, 2011 Kuldeep Kumar

9th Indian Fisheries Forum on Renaissance Chennai 19-23 December, 2011 Scientists,
in Fisheries: Outlook and Strategies technical staff

and research
scholars

99th Science Congress KIIT, Bhubaneswar 3-7 January, 2012 Scientists,
Technical
staff and
Research
Scholars

25th National Seminar on Advances in use of non- The Institution of Engineers 19-20 January, 2012 P. K. Ghosh
conventional energy sources for agriculture, fisheries (India), West Bengal P. P. Chakrabarty
 and rural development State Centre, Koltaka B. N. Paul

B. C. Mohapatra
R. N. Mandal
D.N. Chattopadhyay
Bikash Sarkar

12th review meeting of the Core Group of the Fisheries ICAR, New Delhi 20 January, 2012 P. K. Sahoo
Division -  Foreign aided projects in fisheries B. R. Pillai

Ad-hoc committee meeting of Eastern Zone  Institutes BSSSLUP, Kolkota 23-25 January, 2012 K. C. Das
(review of outstanding audit paras) S. S. Mohapatra

Indo-Hungarian joint working group on agriculture ICAR, New Delhi 2-4 February, 2012 P. K. Mukhopadhyay
K. D. Mahapatra

International Conference on Energy Security, BHU, Varanasi 7-9 February, 2012 Bikash Sarkar
Global Warming and Sustainable Climate (SOLARIS 2012)

Conference of Directors of ICAR Institutes ICAR, New Delhi 17-18 February, 2012 P. Jayasankar

Conservation of Wetlands and its biodiversity in Kendrapara Autonomous 18-19 February, 2012 P. Das
India with special reference to Odisha" College.Odisha.

14th Indian Agricultural scientists and farmers' congress Bioved Research Society, 18-19 February, 2012 Rajesh Kumar
Allahabad, U.P

Technologies and Programmes for Second Green CRRI, Cuttack 21-23 February, 2012  Rajesh Kumar
Revolution in Eastern India

RFD Nodal officers of Fisheries Division meeting CIFRI, Kolkata 22-23 February, 2012 P. K. Sahoo

National Conference on New vistas in Indian aquaculture CIBA, Chennai 23-24 February, 2012 P. Jayasankar

Brainstorming Workshop on "Backward Integration of NASC Complex, New Delhi 2-3 March, 2012 S. Adhikari
Nitrogen in Major Indian River Systems" organized by S. Sarkar
the Society for Conservation of Nature-
Indian Nitrogen Group (SCON-ING).

Annual Workshop of Component-3 of NAIP BCKV, Kalyani, West Bengal 15-16 March,  2012 S. K. Swain
P. K. Meher

Seminar on Fish and Immunity Balikuda College, Balikuda 17 March, 2012 B. K. Das

National workshop on Frugal Innovations for sustainable NBFGR, Lucknow 24 March, 2012 K. C. Das

solutions in fisheries and agricultural sectors H. K. De

Seminar on Living system in post genomic era (NSLSPGE) F.M University, Balosore 25 March, 2012 B. K. Das

Meeting on  Possible collaboration in post- CIFT, Kochi 26 March, 2012 P. Jayasankar
harvest technology

Seminar on Advances in cell sciences Utkal University, 30 March, 2012 B. K. Das
Bhubaneswar



CIFA ANNUAL REPORT 2011-11 121

EXHIBITIONS
The Institute participated in the following exhibitions during 2011-12.

Exhibition Venue Period
1. Krishak Mela Baripada 25 March, 2011

2. 65th Foundation day of CRRI Cuttack 23 April, 2011

3. State Level Krishak Dibas on the occasion of “Akshay Trutiya Khurda, Odisha 6 May, 2011

4. Krishi fair 2011 Puri, Odisha 22-26 May, 2011

5. 15th National Exhibition by Central Calcutta Science and Belgharia, Kolkata 7-11 September, 2011

Culture Organisation for Youth (RRC, Rahara)

6. 15th National Science fair Belgharia Bhairab 7-11 September,  2011

Ganguly ground

7. 15th National Exhibition Central Calcutta Science 7 -11 September, 2011

& Culture Organization,

at Belgharia,

North 24 parganas

8. Exhibition organized on the occasion of World Food Day Orissa Krushak Samaj, 16 October, 2011
for CIFA AND NAIP Bhubaneswar

9. 23rd Krishi Silpa “O” Banijya Mela (participation by Bajkul College Maidan, 9–15 December, 2011

RRC of CIFA, Rahara) East Midnapore,

 West Bengal

10. 23rd Krishi Silpa ‘O’ Banijya Mela Bajkul College Maidan, 9 -15 December, 2011

East Midnapore

11. Trade Fair Exhibition at the 9th Indian Fishery Forum Chennai, Tamil Nadu 19 -21 December, 2011

12. 9th Indian Fisheries Forum 2011 Chennai 19 -23 December, 2011

13. Non-conventional Energy Sources for Agriculture, Kolkata, West Bengal 19 -20 January, 2012

Fisheries and rural development exhibition at the 25th

National Convention of Agricultural Engineers

14. Fish Festival, 2012 Raipur, Chatisgarh 27- 29  January, 2012

15. Exhibition organized during National Conference on New CIBA, Chennai 30 January, 2012

vistas in Indian aquaculture (participation by

RRC of CIFA, Bangalore)

16. Fish Festival 2012 Bhopal, Madhya Pradesh 4-6  February, 2012

17. Regional Agriculture Fair Cuttack, Odisha 21-23 February, 2012

18. Regional Agri. Fair Cuttack 23-24 February, 2012

19. Aquaculture : fish for billion - Challenges and Bhubaneswar 16-17 March, 2012

opportunities in Aquaculture

20. Golden Jubilee function-cum-Farmer’s Mela of KVK Keonjhar 12 April, 2012

21. Exhibition Stall organized by NAIP organized by KVK Keonjhar 8-9 February, 2012
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BUDGET

A.  Provision from the ICAR (2011-2012)

Sl. Sub-head                     Non-Plan                         Plan

No. Provision made Expenditure Provision made Expenditure
in RE 2011-2012 in RE 2011-2012

1. A) Establishment charges 1252.00 1251.58 - -

B)  Wages 48.00 46.86 - -

C) OTA 0.40 0.40 - -

2. Traveling allowances 12.00 11.95 20.00 20.00

3. HRD - - 10.00 8.42

4. Other charges 236.60 229.82 290.00 289.84

5. Works 21.00 20.91 250.00 249.91

6. Information Technology - - 40.00 39.16

7. Furniture & Fixture - - 30.00 29.99

8. A) Equipment - 4.32 120.00 120.00

B) Library and building - - 40.00 39.91

C) NEH - - 74.89 66.68

9. Pension 114.00 113.50 - -

10. Loans & advance 20.00 19.95 - -

Total (1-10): 1704.00 1699.29 874.89 863.91
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DISTINGUISHED VISITORS
Kausalyaganga, Bhubaneswar

Prof. M. J. Modayil, Member, ASRB, New Delhi
(13 June, 2011)

Dr R. N. Senapati, Agriculture Production
Commissioner, Odisha; Dr K. Pradhan, Former
Vice-Chancellor, OUAT and Chancellor, SOAU,
Bhubaneswar; Dr S.D. Tripathy, Former Director
CIFA & CIFE; Dr Dillip Kumar, Former Director,
CIFE; Dr C. Vasudevappa, Senior Executive
Director, NFDB,  Hyderabad; Dr P.R. Bhatnagar,
Project Coordinator, AICRP on APA, Ludhiana;
Smt. Supriya Patanaik, DFID Odisha
Representative (11-13 July, 2011)

Dr A. S. Ninawe, Scientific Advisor, DBT held a
review meeting of all the DBT funded projects
at the Institute (12 September, 2011)

Dr S. D. Singh, ADG (I.Fy), ICAR, New Delhi and
Dr C. Vasudevappa, Sr. Executive, NFDB,
Hyderabad (1-2 November, 2011)

Sri S. K. Upadhyay, I.G. (Vigilance), Cuttack
delivered a talk on Vigilance Awareness in
government departments (5 November, 2011)

Dr S. Ayyappan, Secretary, DARE and DG, ICAR
visited the important farm and laboratory

facilities, and inaugurated the State-of-the art
Fish Feed Mill, Referral Laboratory for Fish Feed
Analysis, Facility for photo thermal wet
laboratory, and Facility for experiment on
nutrient digestibility of fish (2 January, 2012)

Dr C. Vasudevappa, Senior Executive Director,
NFDB; Shri Sathyabrata Sahu, Commissioner &
Secy., Govt. of Odisha;  Dr J. K. Jena, Director,
NBFGR, Lucknow visited the Institute and held
an interactive meeting with the Director and
Scientists of CIFA on “Special Purpose Vehicle”
to develop ‘National Broodbank Facility’ at
Kausalyaganga farm of State Fisheries
Department (7 January, 2012)

Dr S. R. Singh, Former Vice-Chancellor, RAU (8-
9 January, 2012)

Dr M. V. Gupta, World Food Laureate and Former
ADG, World Fish Centre; Dr S. D. Tripathi, Former
Director, CIFA and CIFE; Dr Dilip Kumar, Former
Director, CIFE and Dr S. D. Singh, ADG (I.Fy),
ICAR (30 January, 2012)

Sri Ramesh Chandra Majhi, Hon’ble Minister,
Fisheries and Science & Technology, Odisha; Dr
E. G. Silas, Former Director, CMFRI and Former
VC, KAU; Sri Tarun Sridhar, Jt. Secretary,
Department of Animal Husbandry, Dairy &
Fisheries, Ministry of Agriculture, Government
of India; Dr S. D. Singh, ADG (I.Fy), ICAR; Dr S.
D. Tripathi, Former Director, CIFA & CIFE; Dr C.
Vasudevappa, Chief Executive, NFDB; Dr J. K.
Jena, Director, NBFGR, Lukcnow; Dr K.
Gopakumar, Former, DDG(Fy), ICAR; Dr S. N.
Dwivedi; Dr S. A. H. Abidi; Dr T. J. Pandian; Dr
Dilip Kumar, Dr M. Y. Kamal, Dr M. Devaraj, Dr
N. Sarangi, Former Director, CIFA; Dr T. Arasu;
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Dr K. K. Vijayan; Dr Keshavanath; Dr S. Felix; Dr
A. K. Roy; and Dr S. C. Mukherjee, Former Joint
Director, CIFE, Mumbai (16-17 March, 2012).

RRC, Rahara and Field Station, Kalyani, West
Bengal

Prof. A. P. Sharma, Director, CIFRI (11 July, 2011)

Swami Jayananda (30 August, 2011)

Dr B. Meenakumari, DDG (Fy), ICAR, held
discussions on the research programmes of the
centre. She specifically emphasized on the issues
like proposed ‘Water Project’ for XIIth Five Year
Plan (25 September, 2011)

Md. Mahbubul Alam Miah, Dr Mahamud Khalirul
Rahaman, Dr Gopal Chandra Datta, Dr Prasanta
Kumar Sarkar, Dr A. Razzaque, Dr Muhamad
Sahahali, World Fish Centre, Bangladesh (07
October, 2011)

Dr (Mrs) B. Meenakumari, DDG (Fy), ICAR visited
Field Station of CIFA, Kalyani. She presided over
an interactive meet with stakeholders,
progressive fish farmers and entrepreneurs.

Further she inaugurated the Dr Hiralal
Chaudhury Hall for conducting training
programmes, High Value Indigenous Fish Bank
(0.1 ha) for stocking and rearing of fish having
regional importance, customer preference and
high market price, Pabda Hatchery Complex
comprising of two numbers breeding & hatching
pools and two numbers cemented rearing tanks
(20 ft x 10 ft x 4 ft each) for commercial
production of Pabda seed and Parking lot (21
February, 2012)
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PUBLICATIONS
Research papers

Adhikari, S. and M. Mohanty, 2012. Effect of
waterborne boron and molybdenum on
survival, growth and feed intake of Indian
major carp, Cirrhinus mrigala (Hamilton).
Chemistry and Ecology, 28: 113–121.

Aravindakshan, P. K., S. K. Singh, Bikash Sarkar, D.
Majhi, J. K. Jena, K. C. Pani, H. K. Muduli, S.
Ayyappan, B. C. Mohapatra and N. Sarangi,
2011. Oxygen consumption of carps during
live transportation. Indian Journal of
Fisheries, 58(4): 67-70.

Basu, M., B. Swain, B. R. Sahoo, N. K. Maiti and M.
Samanta, 2012. Induction of toll-like receptor
(TLR) 2, and MyD88-dependent TLR signaling
in response to ligands stimulation and
bacterial infections in the Indian major carp,
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field facility shot
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SUPERANNUATION
(2011-12)

Sri Sridhar Parida, S.S.S. w.e.f. 30.04.2011
Sri Basudev Dehuri, S.S.S. w.e.f. 31.05.2011

Sri Shyam Bhoi, S.S.S. w.e.f. 30.06.2011
Sri B.K. Barik, UDC w.e.f. 31.07.2011

Sri. R. Yesiah, S.S.S. RRC, Vijayawada w.e.f. 31.07.2011
Sri J. Khatua, UDC, w.e.f. 30.09.2011

Ms Lekha Safui, Tech. Officer (T-9), KVK w.e.f. 30.09.2011
Sri Natabar Pallei, SSS w.e.f. 31 October, 2011
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CIFA family wishing you a happy and peaceful retirement life.

We are grateful for your long cherished dedicated service
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CIFA; An Approach Towards Farmers First
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