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Preface

he cold water fisheries contribution is athough small in

comparison to the Indian fisheries scenario, but has
significant importance in the tender ecological regime of the
Himalayan region. The unique geographical and climatic
condition sustains entirely different fish faunal diversity. Fish
faunal diversity as well as the ecosystem diversity of the region is
the great treasure of our country. With a mission to enrich this
sector, Directorate of Cold water Fisheries Research has taken
continuous effort in research and extension. The dominant species
such as mahseer and snow trout has a unique distribution and
adaptation to the cold condition. During the year 2013-14, total
mtDNA sequencing of closely related species of Schizothorax was
worked out to study the evolutionary and phylogenetic
significance. Attempt was made to develop a reference database
using cDNA library of Schizothorax richardsonii and to identify a
set of genes responsible for adaptation to changing environment.
Under the species diversification endeavour, scientists worked
hard for refining the breeding and rearing technique of chocolate
mabseer, Labeo dero, L. dyocheilus including some ornamental fish
species. Feed and seed being the important consideration for
successful aquaculture, due emphasis was given for healthy seed
production and cost effective feed production. Health management
of important cultivated coldwater fishes was addressed covering
several states and live specimens from grow out facilities were
regularly screened for presence of any viral and bacterial pathogens.
Using GIS tools, suitable aquaculture site and the resources of
West Sikkim was mapped for future aquaculture development
and planning.

Focused programme of extension was taken up under the
NEH activity and the Tribal Sub Plan (TSP). For the first time,
scientists ventured to work with the farmers in the high altitudes
of Leh & Ladakh for initiating rainbow trout farming. A great
success and spectacular development was achieved in expanding
the rainbow trout culture as well as seed production in the state
of Sikkim. On farmers’ demand, need based training programmes
was organized in Kullu district of Himachal Pradesh, Pithoragarh
district of Uttarakhand and also in the North-eastern region.

Strides were also undertaken for resource management
particularly to protect the declining population of golden mahseer
in Kumaon lakes. Awareness program on “mabseer bachao jagrukta



abbiyan was campaigned. A conservation measures through seed ranching of golden mahseer (7or
puititora) was undertaken in Bhimtal and Naukuchiatal Lakes in collaboration with State Fisheries
Department.

The state of Uttarakhand witnessed a devastating flood during the year, destroying infrastructures,
and claiming human as well as animal lives. In this critical situation, scientists and staff of DCFR
along with other ICAR research organization of Kumaun region and CIBA Chennai participated in
the relief and rescue operation in Pithoragarh district. The rehabilitation programmes are even continued
in the region.

The Directorate on Coldwater Fisheries Research fostered the research linkages with national &
international organizations during the year for promoting R & D activities. [ appreciate the contribution
of all the scientists and staff members of the DCFR in successful execution of research, development
and extension activities during the reporting period. I express my sincere thanks to all scientists and
other staff in this endeavor. Thanks are also due to members of the editorial committee for their
meticulous effort in compilation and bringing out the Annual Report on time.

Iam deeply indebted to Honorable Secretary, DARE and Director General, ICAR, Dr. S. Ayappan
for moral support and visionaries guidance. I am also grateful to the Deputy Director General
(Fisheries), Dr. B. Meena Kumari and the Assistant Director General (Inland Fisheries), Dr. S. D.
Singh for their continued support, encouragement and guidance for planning and execution of research,
extension and other activities of this Institute.

Date: 10/06/2014

(A. K. Singh)

Director
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Coldwater fisheries have a great potential in
generating rural income and providing food
security to the rural in Indian uplands. On
account of population upsurge and urbanization,
upland aquatic resources once considered
inexhaustible, are under threat. Hence,
sustainable utilization and development of
fisheries resources have assumed importance in
coldwater region of the country. In this direction
The Directorate of Coldwater Fisheries Research
during the year 2013-14, has successfully carried
research activities with eleven Institutional
research projects, Six externally funded projects,
two inter-institutional Outreach Activities and
one National Surveillance Programme with
different fisheries Institutes under ICAR.

o Site suitability map for aquaculture in west
Sikkim has been prepared based on soil
quality, water quality and infrastructure using
GIS tools. The study revealed that 41 km?
area was found suitable for water quality
parameters while 31 km? area was suitable
for soil quality. Considering, water & soil
quality and infrastructure facilities, 12.3 km?
area was found suitable for fish culture of
which 7.2 km? area was most suitable for
trout, 4.0 km? area was moderately suitable
and 1.1 km?area was suitable for carp culture.

» Exotic trout were introduced in India more
than a century back but there is lack of basic
data. Study was aimed to collect basic
information on the culture, breeding and
production status of rainbow trout both in
private and state government owned farms
from the coldwater regions of the country.
There are forty trout rearing units and 14

hatcheries with State Fisheries Departments
268 trout units under private sector. The
trout production was increased from 90 tons
during 2002-03 to 260 tons in 2012-13.
Himachal Pradesh is one of the leading states
in trout farming and trout seed production.
The trout production from the state during
2009-10 was 44.19 MT which reached to 130
tons during 2011-12. Department of
Fisheries, Uttarakhand initiated efforts to
built hatcheries and farms. There are around
35 raceways under the State Fisheries
Department and 8 raceways under the private
sector. Sikkim is promising state for trout
farming. The production of rainbow trout
has reached 80.0 MT during 2012-13. In
Arunachal Pradesh trout broodstock and
seed production is being done in two main
hatcheries at Shergaon of west Kameng and
at Nuranang . Some constraints such as
availability of trout seed, low cost feed and
availability of market were identified during
the survey.

Under the exploration of fish faunal
diversity and resources assessment, a survey
was conducted to collect important fish fauna
of river Sutlej in Himachal Pradesh. The
catch per unit efforts (CPUE) indicated low
catch ranging from 200 g to 1900 g hour for
the middle and lower altitudes. Overall the
predominant fish species in Sutlej River was
comprising of Schizothorax spp. However;
other species such as Glyprothorax spp.,
Garra gotyla gotyla, Barilius spp., Puntius
spp-, and Noemacheilus spp. were also
recorded. Exploratory survey for resources




was also conducted in Arunachal Pradesh
and hills of West Bengal. Tawang district in
Arunachal Pradesh contributes maximum
numbers of high altitude lakes at an elevation
over 13,000 feet above the sea level. High-
altitudes lakes in Gasila, Bongajong and
Zimithang area of Tawang, Arunachal
Pradesh are still unexplored. Scientific
investigation on geomorphology, climatic,
biological, chemical, limnology, microbial
diversity and other life form of
microorganism of these water bodies was
initiated, The northernmost district of the
Jalpaiguri Division, of West Bengal was also
surveyed.

Fish Production in hill region is confined to
inland waters such as lakes, reservoirs and
rivers. Aquaculture production is
concentrated mainly in Tarai region where
Chinese carp and Indian major carp are
being cultivated. The remote hilly areas of
the region is virtually untouched but the
region is promising for coldwater fisheries
development. To improve the socio-
economic status of the remote hill
population, aquaculture intervention was
extended to 27 farmersinthe remote villages
of Distt. Pithoragarh and Udhamsinghnagar.
All the farmers were facilitated with pond
infrastructure on their lands, critical inputs
like feed, seed, nets and fertilizer etc.were
provided for one year and all management
activities was monitored by the Directorate.
In Sikkim technical support was extended
for seed production of rainbow trout using
wild brood stock of Memencho lake and
produced seed was reared in state trout farm,
Momencho.

A work was initiated with an objective of
developing brood banking of some
ornamental fish species and some other
important coldwater fish species. Under the
programme various river system of
Kumoun, Uttarakhand viz Gola, Chafee,
upper Kosi, lower Kosi, kali ,Gomati,
western Ramganga and Saryu river were
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surveyed and collected Tor putitora ,Tor
chillinoides, Labeo dero, Schizotharax
richardsoni, Barilius bendelensis, Barilius
vagra, Nemachilus sp., Gara gotyla gotyla etc.
So far 400 live fishes including exotic gold
and koi carp are being maintained at DCFR
main complex for further study and breeding
trials.Under breeding programmes,
successful attempts were made for Labeo
dero, Neolisochilus hexagonelepis , and
ornamental fishes gold fish (Crassius auratus),
Koi (Cyprinus carpio) however, Gara gotyla
gotyla didn, responded well.

Growth performance of chocolate mahseer
and golden mahseer was evaluated under
poly-culture system showed that the
chocolate mahseer had 20% better growth
rate during fry to fingerling stage in
comparison to golden mahseer. Cage reared
advanced fingerlings of golden mahseer were
harvested and stocked in Naukuchiatal lake
on the occasion of an awareness programme
on “Seed Ranching Programme” organized
by DCFR.

Performance of Hungarian Common carp
was also evaluated at different thermal
regime, the maximum growth was found in
state fish farm Bilaspur, Himachal Pradesh,
followed by Rangpo fish farm at east Sikkim
while minimum growth was reported in the
fish pond of St. Antony College of
Shillong,Meghalaya in one year.

The work on health management was
continued through various programmes
during the period under report. Parasitic,
fungal and non-infectious disease evaluation
was reported from Champawat farm and
observed reddening and ulceration in lower
and upper jaw, mouth cavity, exophthalmia,
dark coloration and ulceration in lower
abdominal part of rainbow trout specimens.
To identify the bacterial pathogens, samples
from muscle, gill, liver, gut, eye, spleen, gall
bladder and kidney were obtained from 34
apparently healthy rainbow trout,
Oncorbynchus mykiss. Rainbow trout tissue
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samples were also collected from Dachigaon
and Kokernag trout farms in Jammu &
Kashmir. 23 bacterial isolates were recovered
from tissues samples collected from trout
farm, Dachigaon, whereas 12 isolates were
recovered from tissue samples collected from
trout farm, Kokernag.

Fin tissue samples of Schizothorax esocinus,
S. plagiostomus, S. labiatus, S. progastus and
Schizopyge niger were collected from different
geographical locations of Uttarakhand and
Jammu & Kashmir. Total mitochondrial
DNA of these collected snow trout
specimens was sequenced.Using next
generation RNA sequencing technologies,
attempt was made to develop a reference
database by developing cDNA library from
liver of Schizothorax richardsonii to identify
a set of genes for future application in
adaptation to changing environment.

The work on targeted Tribal Sub Plan (TSP),
this year programme was continued in the
states of Uttarakhand, Leh-Ladhakh of
Jammu & Kashmir, Himanchal Pradesh,
Assam and Darjeeling area of West Bengal.
To disseminate the carp culture technologies
and integrated farming system, 33 tribal
farmers from Uttarakhand and 30 farmers
from Assam were selected and facilitated
with infrastructures related to aquaculture
including provision of seed ,feed and other
necessary inputs. Surveys were carried out
in Leh area to find out the suitable site and
farmers for trout farming. Five new raceways
were constructed for five farmers in village
Chuchot and two raceways were renovated.
To identify the farmers and their site for
initiation of trout and carp culture, survey
was conducted in various places of

Himanchal and West Bengal.
Various activities were undertaken for NEH
programme. In Arunachal Pradesh, 25000
brown trout seed and 10000 rainbow trout
seed were produced at Shergaon
Goveronment. Trout Farm Bomdila and
stocked in Sella and PTso lakes. Integrated
pig-cum fish culture was initiated in Assam
and adopted 12 farmers of the village
Phulguri, Puthimari & Khorkhori of
Assam. 25 farmers were selected to adopt
integrated fish cum pig farming in the village
of Rtiang, Laitkyrhong, Myrang,
Laitmawroh and Pynhurslla of Ri-bhoi, East
Khasi hills and West Khasi hills dist. of
MeghalayaFor the promotion of trout
farming in Sikkim DCFR, Bhimtal got
technically associated with State Fisheries
Department Sikkim. To develop it as an
important enterprise for livelithood security
to the rural people of Sikkim State. With
the help of DCFR, a healthy brood stock of
trout is being maintained at different
government trout farms. This year 3 lakh
eyed ova was produced in Sikkim State.
Other than research activities, the
Directorate organized  Hindi Saptah,
Farmer’s Day, Hindi Seminars,
meetingsRAC, IRC, Institute Management
committee, [JSC and and conducted various
training programmes related to farmer,
academicians, entrepreneurs and students.
Scientists of DCFR also participated in
Symposia, workshops, meetings, ICAR
Inter zonal sports and celebrated various
events like National days, Environment day
and Spirit of Communal Harmony.

|




3.1 Brief History

The Directorate of Coldwater Fisheries
Research (DCFR) came into existence as
National Research Centre on Coldwater

Fisheries as an independent Research Centre on
24" September 1987 during the VII Five Year
Plan. This is the only national facility in the
country to take up the research investigation on
capture and culture aspects with a focus on exotic
and indigenous coldwater fish species. Since its
inception, the DCFR in spite of constraints in
terms of manpower and infrastructure has made
significant contribution for proper appraisal of
codwater fishery resources and developed
suitable technologies to propagate important
coldwater fish species in hills.

Keeping in view the ever expanding activities
of NRCCWF and the greater potential of
coldwater fisheries in different Himalayan states,
in a significant decision during the XI plan, it
has been renamed as Directorate of Coldwater
Fisheries Research (DCFR), to develop location,
situation and system specific technologies by all

the Himalayan states from Jammu & kashmir
to Arunachal Pradesh on sustainable basis.

Directorate of Coldwater Fisheries Research
has completed 26 years of establishment. During
this period the Directorate has done sincere
efforts to harness the available resource in a
sustainable manner and equipped itself to face
new challenges in coldwater fisheries research
and development. The progress made in terms
of infrastructure and research facilities are
commendable. The DCFR is on its glorious path
of virtually actualizing its vision by imparting
quality research on sustainable coldwater
fisheries production, management and
conservation.

3.2 Location

The headquarters of DCFR is located at
Bhimtal at an altitude of 1470 masl in the district
of Nainital of Uttarakhand state. It is about 25
km away from the famous tourist place of
Nainital. The nearest railway station is
Kathgodam, which is about 280 km from Delhi.
The nearest airport is Indira Gandhi
International Airport, New Delhi. The
experimental field station of the Directorate is
at Chirapani in Champawat district of
Uttarakhand State is about 150 km from Bhimtal.
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This Directorate is now emerging as the
nodal facility in the country where research
investigations are under taken both on capture
and culture aspects with a focus on exotic and
indigenous coldwater species.

3.3 Management

A high powered Research Advisory
Committee (RAC) guides this Directorate in the
research in thrust areas and on new initiatives. The
RAC also evaluates and monitors the progress of
research activities of this Directorate. The
Management Committee (IMC) constituted and
mandated by Indian Council of Agricultural
Research under the Chairmanship of the Director,
supervises various management aspects of this
Institute. A number of internal committees such
as Institute Research Council (IRC), Official
Language Committee and Institute Joint Staff
Council (IJSC) are in place of decentralized
management.

3.4 Mandate

To conduct basic, strategic and applied
research in coldwater fisheries and
aquaculture

To develop stock management models and
culture technologies for major coldwater fish
species

To create awareness and provide training
and consultancy

3.5 Organizational set-up

Infrastructure

Building and Farm

The Institute is functioning from its complex
constructed at Bhimtal, Industrial area. The main
building has several facilities such as library,
laboratories, AKMU cell, aquarium, wet lab,
hatchery ponds and Guest house and auditorium.
A pilot scale mahseer seed production unit is also
under operation at Bhimtal. The directorate has
an experimental fish farm facility at Chhirapani
in Champawat district of Uttarakhand State,
which has trout hatchery, cemented raceways for
nursery and brood stock rearing and few circular

7]

iron tanks for conducting trials on various culture
aspects of the indigenous and exotic fish species.

3.6 Support Services

Project Implementation and Monitoring Cell

A separate cell called the Project
Implementation and Monitoring Cell (PME)
monitors the implementation and progress of
research project programmes being conducted
by the Directorate. This cell biannually organizes
the meeting of Institute Research Council (IRC)
to evaluate the progress made in each research
project and accordingly approves the work
programmes for the current year. The new
proposals are also approved by the IRC after
thorough evaluation of the objectives, practical
utility, manpower support and financial
involvement. The cell is also responsible for
maintaining records of project reports through
RPF system.

The PME cell has given the responsibilities
of dealing with all technical matters within and
outside of ICAR system. The cell takes care of
the publications, training programmes,
deputation and participation of scientists in
seminars, symposia, workshop, meetings etc. and
organizing conferences.

3.7 Library and Documentation

The library provided services to the scientists
and other staff members of the Institute apart
from scholars, researchers, students and other
persons from local organizations interested in
scientific literature on coldwater fisheries and
allied subjects. All scientific books have been
catalogued with barcoding. The digitization
works of the Institute’s publications are also
under process. The library also provided facilities




to access free online downloads of publications,
articles of many international and national
journals through www.cera.jccc.in. The library
maintained active reprography services by
producing departmental publications and
supplying required photocopies to the scientists,
research scholars as well as of other research
organizations. The documentation section is
entrusted with responsibility of publication of
scientific bulletins, brochures, pamphlets, annual
report and newsletters. The library maintained
exchange relationship with various research
organizations and institutes of national and
international levels. The annual reports, special
publications and technical bulletins published
from time to time have been mailed to about
250 organizations, institutions, fishery agencies
etc.

3.8 AKMU

The AKMU of this Directorate provides the
facilities for Internet through BSNL, scanning,
printing to the scientists and other staff members.
It also acts as Network Administrator and
monitors the LAN connectivity of around 50
computers at this Directorate. In AKMU Cell
computer and Internet facilities also available for
other research scholars and M.Sc./Ph.d. students
working under various project/programmes.
The AKMU Cell provides internet facilities at
Experimental Field Centre, Champawat through
VSAT.

The website of this institute is being updated
from time to time as per instructions of the
ICAR and under the AGROWEB project. The
site contains the information about manpower,
institute mandate, project programmes and
achievements, tenders & job announcements etc.

Le
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The DCFR’s website has been uploaded with the
new domain name http://www.dcfr.res.in. The
major achievements of the Directorate, the
technology generated, consultancy services were
incorporated in the site. Further, the ongoing
and forthcoming training programmes, seminar/
symposia conducted by the institute,
recruitments, tender notice has been reflected in
the website. The Directorate’s website finds a
place in the Indian Council of Agricultural
Research (ICAR) website with the address:
http://www.dcfr.res.in. The mail & messaging

solutions, (mail server) maintained at this
Directorate for

smooth information

communication via email. Individual user ids and
passwords for new scientists and officers were
allotted from time to time for proper use of the
mail server at this organization.

3.9 Laboratory Facilities

The Directorate has well equipped
laboratories of Fish Nutrition, Environmental
Fish Biology & Nutrient Profiling, Molecular
Genetics, Fish Health Management (Diagnostic
Virology Laboratory & Diagnostic Bacteriology
Laboratory). A Geoinformatics Laboratory is
under the process of setting up to conduct
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research on remote sensing and GIS application
in coldwater fisheries. In addition to these there
is a wet laboratory facility equipped with flow
through troughs for setting up physiological
experiments and nutrition trials for coldwater
fishes. One Feed mill also installed at the main
campus of Institute to meet routine requirements

of fish feeds.

3.10 ITMU

The Directorate has constituted Institute
Technology Management Unit (ITMU). It is

Financial Statement

responsible for providing information about
ICAR guidelines on IPR issues. Trainings to the
concerned scientists have also been given
regarding IPR issues. The ITMU Cell observes
World Intellectual Property Day on 26th April.
The ITMC has been constituted under the
chairmanship of Director for dealing with
patents and other intellectual property rights to
recognize technologies developed at the Institute
and their safe transfer.

Major Head of Account

Approved R.E. 2013-14

Actual Expenditure during 2013-14

Non -Plan

438.56

429.69

Plan

360.00

359.85

Budget Statement for the year 2013-14

Head of Account Budget (R.E.) Expenditure
Plan Non-Plan Plan Non-plan
Pay & Allowances - 347.20 - 340.40
Traveling Allowances 20.00 2.00 20.00 2.00
HRD 5.00 0.00 5.00 0.00
Other Charges Including Equipment 255.50 73.59 255.49 71.53
Information Technology 9.50 0.00 9.40 0.00
(a)Major Works 0.00 0.00 0.00 0.00
(b) Repair & Maintenance 0.00 10.12 0.00 10.12
Other items 5.00 5.65 4.97 5.64
NEH Component 40.00 0.00 40.00 0.00
TSP Component 25.00 0.00 24.99 0.00
Total 360.00 438.56 359.85 429.69
Staff Strength (As on 31.03.2014)
Category Sanctioned Filled Vacant
Director (RMP) 01 01 -
Scientific 30 16 14
Technical 14 13 01
Administrative 13 12 01
Supporting 14 11 03
Total 72 53 19
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4.1 Resource Assessment

The coldwater fishery resource of India spread
throughout 2500 km from Jammu & Kashmir in
the west to Arunachal Pradesh in the east and 200-
400 km from north to south comprise a
mountainous area of 5,33,604 km? The
geographical area of this region is about 16.2% and
about 4% of total population of the country. The
coldwater resources are distributed mainly in the
form upland streams, rivers, high and low altitude
lakes and reservoirs located in different hill states.
As the cold water resources are situated in difficult
areas, it has not yet been exploited to its potential.
Thus DCFR undertook exploration for the
resource assessment of this sector both physical and
faunal through different running projects.

4.1.1 Geographical Modelling

Geographical Information System and remote
sensing technologies have been used to demonstrate
suitable sites of aquaculture for planning and
development. The technology can address generic
questions like locations, conditions, trends, patterns
and modelling. These generalized maps support in
making authentic decision, based on ground realities
and can be used for scientific management of water
bodies. West Sikkim district was selected for the
study and spatial data was generalized as per
following details:

Data Source
Village boundary Survey of India
Map (1:50000)

Open Excess SRTM Satellite
date (28 m resolution)

Land Use Land Cover

USGS Earth Explorer
(NASA)
India Waris (ISRO)

Table: Details of procedure for Spatial map development

The spatial data were imported in the system
and then were geo-rectified and projected. The
spatial data were joined with the non-spatial data.
Different thematic maps were prepared. The
study revealed that the West Sikkim has a total
geographical area of 1157 km2 of which 683 km2
is under forest, 133 km2 snow cover & glaciers
and 196 km?2 waste land. A total of 165 km?2
covers are cultivable land. Apparently, Therefore
about 86 % of the total geographical area may
not be utilized for aquaculture. The water
availability map was prepared using SRTM data
and a buffer of 200 meters was prepared to
propose the trout farm development. Following
steps and equations were used to prepare
suitability maps:

o Prepared thematic maps of water quality
parameters such as Water temperature,
Dissolved oxygen, pH, Free CO2, Alkalinity,
Hardness, Nitrate, Phosphate and
transparency using interpolation technique
based on available/generalized data.

o Prepared thematic maps of soil quality
parameters such as sand, silt and clay using
interpolation technique and available data.

o Prepared thematic maps of roads, streams
(water sources) and proposed locations for
hatchery development.

o Established Analytical Hierarchy Process
(AHP) model for study area using soil & water
quality parameters and infrastructure facilities.

o Query based analysis was carried out based
on soil & water quality parameters and
infrastructure facilities using following
equations.




I. Water quality
Water uirabiliry = Grid, x0.23 + Grid , x 0.17
+ Grid.DO x 0.16 + Gri(fi)co2 x 0.10 + CfriclAlkal X
0.10+ Grid, , x0.09 + Grid,,  x0.05 +
. araness . OSP ate
Grid, ... x 0.05 + GrlcleSP x 0.05
-Equ. (1)
I1. Soil quality
Soil , .. = Grid , x0.64+ Grid x 0.36
suital ll[y P texture
- Equ.(2)
II1. Infrastructure cuiabiliey = Grid, , X 045 +
Gridhatchery distance X 055 - Equ'(3)

DCFR

IV. Final criteria

Site suitability grid = Grid
Grid_, x 0.15+ Grid,
Equ.(4)

water quality x 0.54 +
x 0.31 -

nfrastructure

Following criteria were used for preparing
the suitability map for aquaculture sites.

Criteria based analysis was carried out for
the different parameters which intern into a map
that indicates that a suitability of site for
aquaculture. Different thematic maps were
prepared for the study area using spatial analysis
and some of the maps are depicted hereunder:

Parameters Suitability rating and score
Most suitable for Moderately suitable for Suitable for carps

trout(3) trout (2) 1)
Water Quality
Temp (°C) 12-16 16-22 >22.00
pH 7.0-8.0 6.5-7.0 & 8-8.5 6.5-7.0 & 8-8.5
DO (mg/l) >8.0 6.5-8.0 <6.5
CO,(mg/l) 0-5 5-8.0 >8.0
Total Alkalinity(mg/l) 30-60 20-30 and 60-100 >100
Hardness (mg/l) 30-100 20-30 and 100-200 >200
Phosphate (mg/l) 0.05-0.25 0.25-0.40 >0.4
Nitrate (mg/l) <.05 0.5-1.0 >1.0
Transparency (cm) 80-120 60-80 <60
Soil Quality
Soil pH 6.5t08.5 6.5t08.5 6.5-8.5
Soil texture (% clay) - - >35
Infrastructure Facilities
Distance to water body (m) <200 200-500 >500
Distance to road (m) <500 500-1000 >1000
Distance to hatchery (m) 10000 10000 10000 or >10000

Table: Suitability levels of water quality, soil quality and infrastructural facilities for aquaculture
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It was found that 41 km2 areas were found
suitable for water quality parameters while 31
km2 areas was suitable for soil quality.
Considering, water & soil quality and
infrastructure facilities, 12.3 km? areas was found
suitable for fish culture, of which 7.2 km? area
under most suitable for trout, 4.0 km? area under
moderately suitable and 1.1 km? area under
suitable for carp culture.

4.1.2 Development of Database on
Rainbow trout

The transplantation of brown and rainbow
trout was attempted independently in the
Himalayan and in the non-Himalayan States.
Therefore, the study aimed at collecting basic
information on the culture, breeding and
production status of rainbow trout both in private
and state government owned farm from the
coldwater regions of the country i.e. Arunachal
Pradesh, Himachal Pradesh, Jammu & Kashmir,
Sikkim, Tamil Nadu and Uttarakhand.

Statewise number of trout
farms in India

Uttarakhand, 4 Southern

The state of Jammu & Kashmir has three
main provinces viz. Jammu, Kashmir and Leh
& Ladakh. As per generalized information, there
were 40 trout rearing units established in the state.
Besides, we also recorded presence of 14
hatcheries (8 operational and 6 under
construction) in the region. Trout production
in J&K increased over the year and presently
the state was assessed to contribute highest trout
production in the country. The trout production
was found to increase from 90 tons during 2002-
03 to 260 tons in 2012-13. The Fisheries
Department continuously worked for the
development of trout farming and enhancing
production. Initiatives were taken by State
Fisheries Department for the introduction of
trout farming at suitable locations in the state
and private farmers were encouraged to take up
trout farming. Around 268 trout units were
found established under private sector during
2012-13 which was just 126 in the year 2010-11.
There was a two fold increase in the growth in

Statewise numbers of trout
hatcheries (Govt. sector)

Southern

India. 2 Uttarakhand, 2 India, 2
ndia, L
e
Arunachal
Pradesh, 2 Arunachal
Pradesh, 2
Jammu &
Kashmir, 10
Jammu & b
Himachal Kashmir, 40
Pradesh, 6 Himachal
Pradesh, 9
Trout production in India 2012-13 (values in tonnes)

1000
S 800
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= 600
g 400
bt
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J&K H.P. Sikkim Other Total Annual
States Production Demand




just two years which was an encouraging sign of
development of trout in the state. Himachal
Pradesh proceeded the leading states in trout
farming and trout seed production. The upper
zones of rivers in Himachal Pradesh was found
to inhabit indigenous schizothoracids and exotic
salmonids (both rainbow and brown trout). As
per generated information 12 fish seed farms
were found under the control of Himachal
Pradesh Fisheries Department out of which 6
were trout farms and another 6 were carp farms.
Area of the State declared as Trout Zones are
Chamba Valley, Kinnaur Valley, Kullu Valley,
Lahul Spiti Area, Pabbar Valley, Uhl Valley. The
state fisheries department own five trout farms
and seed production unit in the state. The largest
trout seed production farm is located in
Patlikuhal in Kullu district. Other trout farms
are Barot (Mandi), Dhamwari (Shimla), Sangla
(Kinnaur) and Holi (Chamba). Except Patlikuhal
and Barot, other farms are smaller in size and
mainly supply seeds to the farmers. The trout
production from the state during 2009-10 was
44.19 MT and the department earned a revenue
of Rs. 211.74 lakh from the sale of trout. The
total trout production in the state reached up to
130 tons, while total seed production has reached
up to 8.68 lakh (eyed eggs) during 2011-12. There
were 44 active trout growers in the state during
2007 which increased to 75 by the end of 2011-
12. The private trout growers are mainly located
in the Kullu, Chamba, Shimla, Kinnaur and

DCFR

Mandi districts of the state. Average trout
production from individual farm ranges from 2-
5 tons per year. Sikkim is one of the North-
Eastern states of India. Where trout culture was
started in Men moti tso trout farm, which was
established in 1954 by the State Forest
Department. Rainbow trout (Oncorhynchus
mykiss) ova were brought from Himachal
Pradesh during 1986. Later on consignment of
rainbow trout was brought from Himachal
Pradesh in 2003 and from J&K. The state has 8
trout farms and 5 hatcheries under State Fisheries
Department. The production of rainbow trout
in the financial year 2010-11 was around 53.4
tonnes and trout seed production during was
about 2.4 million which has increased to around
80.0 MT during 2012-13. There are about 199
trout farmers/growers in the state. Out of which
52 are in East district, 72 are in West district, 42
in North district and 33 are in the South district.
The maximum numbers of farmers are located
in the West district. Out of these three farmers
are also engaged in trout seed production. Among
the total trout farmers, around 17% farms are
owned by women.

The generated information revealed that
initial attempts for the introduction of trout in
the Kumaun Hills were made in the year 1910.
With the introduction of rainbow trout in
Uttarakhand the Department of Fisheries
initiated efforts to built hatcheries and farms.
Kaldyani and Talwari hatcheries were renovated

Statewise rainbow trout ova production in India (2012 -13)

B Ova capacity (lakh)

No. of Lakhs
()}
S

Himachal Sikkim

Pradesh

Jammu &
Kashmir

L

Mova production -2012-13 (lakh)

Arunachal Uttarakhand Southern India

Pradesh



Annual Report 2013 - 14

and Bairnagana hatchery was established with
seed production and rearing facilities. Presently
only trout farm and hatchery is functional and
is producing around 3 lakh eyed ova and 2 lakh
advanced fry annually. The seed production
during 2009-10 was reported as 1.85 lakhs by the
Uttarakhand state fisheries development. There
are around 35 raceways under the State Fisheries
Department of Uttarakhand and around 8
raceways under the private sector. In Arunachal
Pradesh trout broodstock and seed production
is being done in two main hatcheries at Shergaon
of west Kameng and atNuranang in Tawang,.
The trout hatchery at Nuranang produces about
15,000-20,000 of brown trout ova while Shergaon
hatchery has 50,000 trout ova production
capacity. Trout farming has not reached to private
farmers yet in the state and now in collaboration
with DCFR and Department of Fisheries the
expansion of trout farming has been initiated and
focus has been given to popularize trout farming
in potential areas.

4.1.3 Ornamental Fish Resources

Resource assessment studies of few selected
rivers of Uttarakhand were carried out for the
investigation a coldwater fish diversity. For this
purpose, river stretches of Kosi, Ramganga
Ladiya, Lohawati and Gaggas were surveyed by
S. K. Gupta. With the help of cast net operation,
collected Tor putitora, Schizotharax richardsoni,
Barilius bendelensis. Barilius vagra and Garra
gotyla gotyla from the Ladiya river. Length and
weight of the collected specimen were recorded.
From the survey site of Lohawati, collected only

Schizotharax richardsonii, and Garra gotyla gotyla
whereas in Kost river near Almora, we observed
only Barilius bendelensis. At Chonani stretch of
Ramganga, we collected different maturing stages
of Garra gotyla gotyla and Barilius bendeliensis
whereas near Masi stretch of Ramganga, we
observed the presence of Puntius rticto,
Crossochielus latius latius and Barilius bendelensis.
In river Gaggas only Barilius bendelensis species
was observed. Based on the resource assessment,
it was found that, Ladiya river near Chalthi in
Champawat harboured rich biodiversity of
coldwater ornamental fishe. From the species
catch composition of the coldwater ornamental
fishes collected from the Ladiya river, Garra
gotyla gotyla was dominant.

4.1.4 Fish Germplasm Exploration in
Uttarakhand

Under the ornamental fish Brood banking
initiatives  Dr. R. S. Patiyal surveyed various
river system of Kumoun, Uttarakhand to explore
the collection of live ornamental fish germplasm.
In ornamental Brood Bank so far 400 live fishes
of Tor putitora, Tor chillinoides, Barilius species,
Nemachilus species, Garra species, Koi and Gold
fish is being reared. These species were collected
from various rivers viz Gola, Chafee, upper Kosi,
lower Kosi, kali, Gomati and Saryu river. As the
main objective of brood bank is a breeding trial
and explore the potential OFS, we have
conducted two successful breeding trials. Regular
monitoring, management and study in biology
of Barilius species is being carried out.

Fish collection at Kosi river

Fish collection at Kali river
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Packing for live transportation

During 25-28th December with the help of
local fisherman a team of DCFR Champawat
center Dr S.Chandra conducted a survey in
Kedar and Masi area in district Almora. During
winter month, fishes were usually bound to
inhibit deeper stretch of the river and with
increase of water temperature during day time
this started littile upward movement to shallower
area for feeding on benthic flora floating algae,
periphyton etc. Kedar movement to shallower
area for feeding on benthic flora floating algae,
periphyton etc. Kedar area of western Ramganga,
total three fishe species were caught by Mahjal
on first day and among these, two were mahseer
(Tor putitora) and one Labeo dero. Size of
mahaseer was 270-310 g. while Labeo dero was
190 g. Collected water samples were analyzed
where we found pH 7.5-8.0, DO 7.2-9.0 ppm,
hardness 75-80ppm, Nitrate 0.1ppm, Iron 0.2-
0.3ppm, free CO2 2.0.3.6ppm,water depth of the
river at shallower site was 1.5-3.0".Larvae of some

Le

Fisherman with air packed Mahaseer

insects and copepods were observed beneath
stones. The collected fishes were examined for
health status and no parasites were found on the
gills and skin. However, few specimens were
found emaciated. The sediments of the sampled
site were blackish with foul smell showing
presence of higher organic matter in the area.

4.1.5. High altitude Lakes Survey in
Arunachal Pradesh

Tawang district in Arunachal Pradesh
contributes maximum numbers of high altitude
lakes that are either unexploited or hardly been
explored till today. The height of Tawang ranges
from 3500 feet to 22,500 feet msl. During June,
2013, Dr Debajit Sarma and Mr Sumanta Kumar
Mallik, from the Directorate along with officials
of state fisheries department of Arunachal
Pradesh visited high altitudinal lakes of Tawang
for exploring the coldwater fisheries resources
of these high mountain lakes. Initially the team
visited the lakes located at Bumla Pass and
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T- Gumpha area situated at an elevation over 13,000 feet above the sea level. During the exploration

the team could locate following lakes which are listed in the table 1.

Name of lakes Location GPS Location Altitude Water area
(In feet) (In ha)
Pangang Tang Tso 15 km from Tawang N-27*30'17.8"E-091*51’25.5" 12,867 5.0
Shungatser 42 km from Tawang N-27*43'20.2"E-091*49'38.2" 12,195 18.1
Sela lake 1 95 km from Tawang N-27*30'19.3"E-091*06’15.8" 13,746 14.0
Sela lake 2 95 km from Tawang N-27*30’19.9"E-091*06'28.1" 13,612 1.0
Nagula-1 21 km from Tawang N-27*39'15.7"E-091*51°47.9" 13,487 4.0
Nagula-2 42 km from Tawang N-27*39'32.8"E-091*51°44.5" 13,448 1.0
Nagula-Ill 42 km from Tawang N-27*39'47.9"E-091*51’33.0" 13,677 1.2
Nagula-1V 42 km from Tawang N-27*40°05.7"E-091*51'22.6" 13,792 25
Nagula-V 42 km from Tawang N-27*40°05.7"E-091*51'22.6" 13,792 4.6
Barmusa klemta lake 28 km from Tawang N-27*40’46.7"E-091*52'17.2" 13,946 4.5
Klemta lake 37 km from Tawang N-27*41°08.4’E-091*52'24.0" 14,153 1.5
Khamakar lake 40 km from Tawang N-27*41°33.0"E-091*52’51.0" 13,959 4.4
Chochong lake 52 km from Tawang N-27*47°53.8"E-091*53'32.04" 13,120 20.0
Thapyumche lake 30 km from Tawang N-27*40°'57.6'E-091*52'19.9" 13,874 27.0
Name of lakes Location GPS Location Altitude Water area
(In feet) (In ha)
Lake-1 Way to sangesor lake N-27*41'45.3"E-091*50°'23.4" 13,621 24
Lake-2 Way to sangesor lake N-27*41'49.3"E-091*50°34.4" 13,634 3.35
Lake-3 Way to sangesor lake N-27*41°33.7"E-091*51’07.7" 14,064 15.30
Lake-4 Way to sangesor lake N-27841°28.7"E-091*50’57.4" 13,943 1.16
Lake-5 Way to sangesor lake N-27*40’57.2"E-091*50'47.7 13,605 3.8

Table 1: High altitude lakes of Arunanchal Pradesh their names, GPS location, altitude and water spread area.

SI. No. Parameter Ptso lake Tshungatser lake Selalake

1. pH 5.2-5.8 5.5-6.0 5-5.6

2. Conductivity 42-45ps/cm 20-28ps/cm 36-45 ps/cm
3. TDS 21-30 ppm 10-16 ppm 18-22 ppm

4. Free CO, 4.6-4.8 mg/l 4-4.2 mg/l 5-5.4mg/l

5. Total Alkalinity (mg/l) 20-28 mg/l 8-14mg/l 25-30mg/I

6. Total Hardness (mg/l) 20-24 mg/l 2-5mg/l 22-24 mg/l

7. Cal. Hardness (mg/l) 4.4-4.6 mg/l 0.84-1.2mg/l 4.8-5.2 mg/l

8. Mg. Hardness (mg/l) 3.76-3.8 mg/l 0.28-0.40 mg/I 3.8-4.2 mg/l

9. Nitrate (mg/l) 0.6-0.8-mg/l 1-1.2mg/l 0.9-1.2mg/l
10. Ammonium (mg/l) 0.02-0.03 mg/I 0.03-0.04 mg/I 0.01-0.02 mg/|
11. Phosphate (mg/l) 0.1-0.22 mg/I 0.15-0.26 mg/l 0.13-0.21 mg/|
12. Chloride (mg/l) 6-8 mg/l 7 -8mg/l 5-6 mg/l

13. Sulphate (mg/l) 2-3mgl/l 3-5mgl/l 2-3mgl/l

14. Potassium (mg/l) 1-1.5mg/l 1-1.5mg/l 1-1.5mg/l

15. Iron (mg/l) 0.1-0.15mg/| 0.1-0.12mg/l 0.1-0.13 mg/l

Table 2: The physico-chemical status of water collected from lakes of Arunanchal Pradesh
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Barmusar klenita

The view of some selected high altitudinal lakes of Tawang

| 20



Annual Report 2013 - 14

High-altitudes lakes in Gasila, Bongajong
and Zimithang area of Tawang, Arunachal
Pradesh which are still unexplored, DCFR has
initiated studying the signature of habitat & life
in high-altitude lakes of Tawang, Arunachal

Pradesh for exhaustive scientific investigation on
geomorphology, climatic, biological, chemical,
limnology, microbial diversity and other life form
of microorganism of these water bodies.

Exploration of high altitudinal lakes of Arunnchal Pradesh at 16000 Ft. (Indo China border)

4.1.6 Resourcesin Himachal Pradesh

A survey was conducted to collect important
fish fauna of river Sutlej in Himachal Pradesh.
In the Himalayan streams distribution of fish
species depended upon the flow rate, type of
substratum, water temperature, availability of the
food and the hydrographical features. The fish
distribution also varies along the increasing
altitude. Due to low biological productivity the
prevalance of small-sized fish is common. The
catch per unit efforts (CPUE) also indicated low
catch ranging from 200 g to 1900 g per hour for
the middle (about 1600 m MSL) and lower
altitudes (600 m MSL). Overall the predominant

fish species in Sutlej river comprised of
Schizothorax spp. however, other species such as
Glyptothorax spp., Garra gotyla gotyla, Barilius
spp., Puntius spp., and Noemacheilus spp. were
also recorded. Specimens of Schizothorax
richardsonii and S. progastus were collected for
genetic data analysis. The tributaries also
harboured considerable fish fauna which was
mainly used for shelter and breeding purposes.
Snow trout was a short distance migratory species
and moved between the tributaries for breeding
and shelter.




4.1.7 Resources in West Bengal hills
Exploratory research was taken up in
Darjeeling, the northernmost district of the
Jalpaiguri Division, of West Bengal. The total
area of Darjeeling district is 3149 Square Kms.
Darjeeling town is located in the Lesser Himalaya
at an altitude 2116 m asl (av. 2,050 m) with a
latitude of 27°13' N to 26°27' and longitude of
88°53' to 87°59' E. Annual mean Temp. Was
found 14.9°C (Max.) and 8.9°C (Min). The
average annual rainfall was 3092 mm in average
126 rainy days. Darjeeling Districts has 04 Sub-
divisions, 12 Blocks and 134 Gram Panchayats.

Teesta is the longest glacier fed river of
Darjeeling district.The river takes its rise as
'Chumbu chu' (the upper most (Teesta) in the
North-East edges of North Sikkim from
Pouhunri (Pouhungri) glacier (29 59' N and 88
48" E) at an altitude about 6200 m asl. Lachung
chhu and Lachen chhu are the two tributaries of
Teesta. Teesta forms the boundary of the
Darjeeling district from the point where it is
joined by the Rangpo chhu at its junction with
the river Rangeet. Teesta River is also fed by
rivulets which arise in the Thangu, Yumthang
and Donkia-La ranges besides other rivulets that
join Teesta. Therefore, there are ample
opportunities of fish culture in Darjeeling which
could harness these aquatic resources in order to
provide livelihood and food security.

A team lead by Dr. R. S. Haldar from DCFR
visited and conducted surveys to explore the
possibilities for development of coldwater
aquaculture in the Darjeeling hills. The DCFR
Team visited different areas of Darjeeling Hills
with the officials of Gorkha Territorial
Administration (GTA) and Department of
Fisheries, Government of West Bengal. Farmer's
meet was conducted in Upper Sindebong village
(Kalimpong Block) and Sirikhola (Darjeeling
Pulbazar Block) to facilitate a face to face
interaction with the scientists. During this
meeting, the farmers were made conversant about
the objectives of TSP and how Tribals could be
benefitted by promoting Jhora Fisheries in
Sindebong village (Kalimpong Block) and trout
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Jhora fishery pond in Pabak village
Farming in Sirikhola (Darjeeling Pulbazar Block)
to enable better livelihood opportunities.

Riyang Fish farm was also visited besides
traditional Jhora fishery ponds in Upper
Sindebong village (1205 m asl) and Pabak village
(857 m asl) near Kalimpong along with State
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Fisheries Officials. The team also surveyed village
Bungkulung (700masl) and Oketi (Tarsing) near
Mirik where there is a great scope for carp culture
as well as ornamental fish.

Possibility of trout farming was explored in
the villages of Gorkhey (2300masl), Rammam
Village (2370 masl), Samanden village, Daragaon
village (2180 masl), Sirikhola Village (1900 masl)
and village Timbure (2150 m asl) and Phedikhola
(1483 m asl).

4.2 Aquaculture

Cold water aquaculture is comparatively a
new sector in the fresh water aquaculture
production system. While freshwater aquaculture
estimates to contribute over 95 percent of the
total aquaculture production cold water
aquaculture which mainly restricted to only
trouts contribute only 1.5%. There is a great scope
of horizontal expansion of hill aquaculture
through species diversification, location specific
cultural practice development, strong extension
and other supporting facility. Species
diversification, cultural diversification and
refinement of location specific cultural practice
are some of the aspect addressed through different
projects

4.2.1 Aquaculture Exploration in
Disadvantageous Areas

The uplands of the Uttarakhand are a
kaleidoscope of diverse topography, climate, race,
language and culture, live together and share
common problems. Agriculture development has
its own limits such as non-availability of the flat
land, water scarcity and infrastructure facilities
for intensive farming. Water conservation and
management is an important area of work in the
uplands for sustainable agriculture and
aquaculture. In this context, the water harvesting
/ conservation have become the primary concern.
In other hand the most of the populations
cherish non-vegetarian food, generally, goat meat,
chicken are preferable in the region, but in this
regards they are not self sufficient.
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Aquaculture intervention for tribal’s in high Himalaya
Border land of Dist.- Pithoragarh




To meet out their nutritional and food
safeguards through water harvesting/
conservation integrated with aquaculture may be
one of the multi beneficial approaches. Thus
coldwater aquaculture may play an important
role in improving the socio-economic status of
the people dwelling in the mountainous zones
of the country where the majority is now facing
problems to meet their livelihood in these border
areas which force them to migrate to plain areas
to earn their both end meet.

DCFR

Fish Production in Kumaon region is confined
to inland waters like lakes, reservoirs and rivers.
Aquaculture production is concentrated to Terai region
where Chinese carps and Indian Major Carps are
cultivated. The remote hilly area of the region is virtually
untouched but the region is promising for coldwater
fisheries development. To improve the socioeconomic
status of the rural population we made efforts to
introduce freshwater aquaculture as an economic
activity in the mid hills of Pithoragarh district of
Uttakhand state adopting farmers through on-farm
demonstration and training,

Transportation of Fish seed in difficult tribal area

Iﬂ
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Sampling in fish ponds Ornamental seed production




Fishing gears used by tribal’s

Twenty seven farmers from economically
weaker and socially backward sections (SC/ST)
were selected for aquaculture intervention. In the
beginning suitable sites were selected and created
water harvesting infrastructure for the
aquaculture. Under the programme it is envisages
to have a productivity of 3.5 to 4.5 ton/ha from
the polyculture through scientific management
and simultaneously seed production and culture
of ornamental fish was also focused.

In Dharchula block aquaculture is entirely a
new concept, so preliminary survey was
conducted in different areas to locate the suitable
sites. In order to empower the members of the
Scheduled Caste, Scheduled Tribes, the under
privileged and the rural population, various
training and demonstration programmes were
conducted in Pangu, Himkhola, Chalmachilanso,
Galati, Baluwakot and Gothi villages for
educating the villagers about aquaculture, its
advantages and to motivate them for the
enterprise. Before initiation, the exposer
programme was conducted in one of the
progressive farmers side to visualize the successful
aquaculture prospect.

As per the suitability of sites and farmer's
interest, 28 farmers were selected in village Gothi,
Pangu, Himkhola, Baiku and Chalmachilanso
and polythene lined ponds were constructed in
their land and stocked with carps including,
Cyrpinus carpio (normal common carp and
Hungarian carp), Hypophthalmichthys molitrix
(Silver carp) Ctenopharyngodon idella (Grass
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Ornamental fish culture in pond

carp). Additionally, a baseline data was generated
by collecting information pertaining to the
livelihood security of the selected farmers using
interview schedule. To provide seeds for
ornamental fishes, brood stocks of Gold and Kot
carp were raised at Directorate of Coldwater
Fisheries Research (DCFR) and around 700 Gold
fish and 2000 Koi carp fingerlings were
successfully produced.

All the farmers were facilitated with pond
infrastructure on their lands, critical inputs like
feed, seed, nets and fertilizer etc. for one year
and all management activities was monitored by
Directorate. Such diversified farming practice in
long run is expected to create a multiplier effect
in the region through revenue generation,
nutritional supplement and ultimately livelihood
security of the region.

4.2.2 Trout culture Expansion in Sikkim
Exploratory survey was conducted for the
higher altitudinal lakes in the East Sikkim for
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the enhancement of Brown trout population.
Technical support was provided for the seed
production of the brown tout by using wild
broodstock from Momencho lake and seed was

Memencho lake cage installation
4.2.3 Induced Spawning of Labeo dero
in Ccaptivity

In the previous study it was recorded that
captive reared brooders of Labeo dero and Labeo
dyocheilus (age 3+ years) was bred during 3rd
week of July to end of August at 18-22.80C.
Onset of maturity was two weeks earlier in the
natural condition (in streams). Gonado-Somatic
index (GSI) increased gradually from April to
July and decreased in the August in females. GSI
ranged from 3.245 + 0.153 to 15.656 + 1.212 (after
preparatory hormone dose) in captive reared
females and 4.136 +0.254 to 15.546 + 1.104 in wild
females.

The females were characterized by soft,
enlarged and distended belly while males were
identified by developed prominent nuptial

reared at state trout farm, Momencho. A new
tout farm for raising stockable seed of the trout
was established at Baba Mandir with the technical
support from DCFR. These seed would be used
for augmentation of the natural population in
the higher altitudinal lakes. A floating cage unit
was established in Momencho lake for raising
brood stock with the technical support from
DCFR. Water from natural stream was trapped
at Kyongnosola to raise broodstock of trout and
establishment of the trout hatchery.

Farmer's sites were visited and private trout
growers were imparted farm advisory service in
north, east and west Sikkim. Further to assess
the feasibility for construction of new trout
raceways in this area was undertaken.

tubercles on the snout coupled with the
roughness of the pectoral fin. The roughness of
the body and tubercles appeared since the last
week of April month and disappeared on first
week of September.

For breeding, female fish were injected
intramuscularly with Ovaprim @ 0.2 ml/kg body
wt. (Ist preparatory dose) on 1st June. No
treatment of Ovaprim was given to male
specimens. Same females were again injected with
Ovaprim @ 0.2ml/kg body wt. (2nd preparatory
dose) on 15th June, 2013. On 1st July, 2013,
induced breeding was carried out by injecting
with Ovaprim @ 0.7ml/kg body weight to
females @ 0.2ml/kg body weight to males. After

GSI trend in captive reared brooder
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administering the hormone, both male and
female fishes were kept overnight together in
FRP tanks having provision of continuously
flowing water for spawning. After 22 hours of
administering the hormone, fish spawned
successfully at 18-22.80C water temperature. The
hatching period was recorded as 20-38 h. Relative
fecundity was 1,23,400-1,43,600. Fertilized eggs
were incubated in trough and tray having flow
through system and mini incubation pool to
standardized the best system for incubation by
estimating the incubation period, hatching rate
and survival of hatchlings.

A mini incubation pool designed and
fabricated with locally available low cost material
having a circular plastic tub (diameter 58 cm and
height 26 cm), plastic dust bin (dia. 17 cm and
height 25 cm) and other accessories. Total water
volume contained in outer chamber of mini
incubation pool was 40 liters. When a circular
motion of water started, about 25000 fertilized
eggs were gently transferred to it. A constant
water flow was maintained to ensure an adequate
oxygen supply. After hatching, spawn were sieved
through a mosquito net to separate the egg shells
and stocked at a stocking density of 50 nos./
liter in FRP tanks having a flow rate of 1-2 liter/
min. Hatching started earlier in the mini
incubation pool than in trough and tray.
Temperature range of 18-220C was found suitable
for the incubation of eggs giving hatching and
survival rate of 94 - 96 and 74 - 76 respectively.

Mini egg incubation pool

El
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Early spawning resulted with better survival
(76%) of fingerlings during winter (5-120C),
while smaller sized fry of later spawning showed
up to 68% mortality in nursery during winter.

Larval rearing trial of Labeo dyocheilus and Labeo
dero in small polytanks was conducted for four
months in two different system i.e. FRP tanks
and poly tanks. The average length gain was
found to be 36.4 + 2.2 mm in polytanks which
is significantly (P < 0.05) higher than fry of FRP
tank. Similarly, the average gain in weights of
the larvae, 0.493 + 0.041 g was found in
polytanks which is significantly (P < 0.05)
higher. The average percent length gain was
846.51+6.2 and percent weight gain was
7042 +26.50 respectively observed in the larvae
reared in poly tanks.

For Growth performance of Labeo dyocheilus fish
of the size 20-24 gm were stocked in the
polytanks at Dharonch and Dudholi in
polyculture system with grass carp and silver carp
during April 2013. The stocking density was 3
fish per m3 water volume with species
composition of 30, 40 and 30% for silver carp,
grass carp and L. dyocheilus. The tested species,
L. dyocheilus showed average weight of 230-240
g in 11 months, while the silver carp and grass
carp recorded an average weight of 314-380 g
and 320-650 g, respectively.

4.2.4 Breeding trials of Garra gotyla gotyla
The specimens of Garra gotyla gotyla was
collected from Chonani stretch of Ramganga.
Due to hardy nature and omnivorous feeding
habit, we took-up the Garra goryla goryla for
breeding trail at DCFR field centre, Champawat.
To raise the broodstock of ornamental fish,
Garra gotyla gotyla, two new polytank was
constructed at Champawat field centre which
were provided with small pebbles, cobbles and
boulders at the bottom to provide them natural
shelter. The dimension of the pond constructed
was 5x4x0.8 m3. After acclimation in cement
tank of 30 m2 dimension, fish were transferred
to the polytank with natural algae pre-grown as
food material. The physico-chemical parameters
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viz: Temperature 19.0-22.0 0C, pH 6.9- 7.3,
Dissolved oxygen 6-7.5 ppm, Hardness 25-50
ppm, Nitrate 10-20 ppm and dissolved iron-0.1-
0.2 ppm were recorded. Sexual dimorphism was
observed in both male and female. Males of Garra
gotyla gotyla identified by the fact that they are
slender than the females which appeared with
soft and swollen belly. Also, the base of pectoral
fin was rough in male while it was smooth in
females. Some specimens of Garra gotyla gotyla
were dissected to observe their maturity status.
Gonado-somatic index and gastrosomatic index
of the fish were analyzed using the primary data.
In captive condition, maturity in case of female
was not observed. Therefore, rearing of the both
male and female in captive condition is under
progress at Champawat field centre.

Male with oozing milt
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4.2.5 Performance of chocolate mahseer in
Captivity

Collection, transportation and acclimatization
of chocolate mahseer in pond condition were
carried out at Bhimtal. The artificial feed fortified
with Spirulina served as an effective feed for the
growth of chocolate mahseer. 5% Spirulina
fortified feed showed higher survival and growth
performance. This 5% Spirulina fortified feed was
also found to be cost effective when correlated
with FCR. Thereby, the feed fortified with
Spirulina may be considered as an effective feed
for chocolate mahseer during its nursery rearing
period in its new culture environment.

Growth performance of chocolate mahseer
and golden mahseer under poly-culture system
shows that they were highly correlated (12 =
0.80). The growth performance results (length
gain, weight gain and SGR) show that chocolate
mahseer has got 20% better growth rate during
fry to fingerling stage in comparison to golden
mahseer.

Analysis of length weight relationship of
monoculture and polyculture showed that the
non-linear model was comparatively better to its
corresponding linearized model. Length-weight
relationship, condition factor and relative
condition factor of chocolate mahseer showed
that this fish was found in good condition in
terms of general well being to its new culture
environment.

Fry of chocolate mahseer were carni-
omnivore, while the advanced fingerling and
yearling were herbi-omnivore. Presence of sand
and mud in the gut shows that it is column to
bottom dweller.

Diameter of egg ranged from 700 to 900 pm.
Head diameter of sperm ranged from 1.3 to
1.6um and length of the tail was 2.8y to 3.1p.
Two batches of ova of different size groups were
present in the matured ovary indicating shorter
breeding period compare to golden mahseer. Male
fish attained the first gonadal maturity during
3rd year of its life. Female fish attained the same
after five years of hatching. The fecundity of
chocolate mahseer is 6000-8000 eggs/kg body
weight. Breeding period was from April-May &
August- September, fertilization and hatching rate
was 95 and 80%, respectively. The incubation
period of fertilized eggs was 38-40 hrs.
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Food content present in the gut of Chocolate Mahseer
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4.2.6 Cagerearing of Golden Mahseer

To optimize the in situ rearing density of
golden mahseer upto advanced fingerling for
stock enhancement, an initial experimental trial
was conducted. Fry of golden mahseer were
stocked in four stocking densities viz. 60 nos /
m3, 70 nos /m3, 80 nos /m3 and 90 nos /m3.
The experiment continued for ten months and
at the end of this initial trial, it has been revealed
that the rearing of golden mahseer fry upto the
stocking density of 90 nos/m3 did not affect
significantly (p>0.05) the growth and survival.
Therefore, the second experimental trial for in
situ seed rearing of golden mahseer in floating
cages at Bhimtal Lake has been carried out with
aim to harness the maximum carrying potential
at higher stocking densities. The fry of average
weight 0.191g were stocked in four stocking
densities viz. 100, 150, 200 and 250n0s/m3. The
fishes were fed with formulated diets containing
35% protein ad libitum once daily. The growth,
survival and water quality parameters like
temperature, alkalinity, free CO2, pH, TDS,
phosphate, nitrate, ammonia, sulphate, dissolved
oxygen, nitrite, pH, alkalinity etc, critical for the
growth and survival of fish, were monitored
periodically. The weight was 9.12, 8.95, 8.27 and
7.87 g in the stocking densities of 100, 150, 200
and 250 Nos/m3 groups respectively. The %
survival was 89.4, 85.5, 79.5 and 71.6 in the
respective stocking density groups.
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Mean values bearing different superscript (a, b)
in the same column differ significantly (p <0.05)

Stocking Initial Final Percentage
density weight (g) weight (g) survival
100 nos/m® | 0.191 +£0.012 | 9.12°>+ 0.31 95.7%
150 nos/m® | 0.193 +£0.013 | 98.95°+0.61 96.1%
200 nos/m?® | 0.192+0.011 | 8.27%+0.52 95.3%
250 nos/m® | 0.191+0.02 | 7.87°+0.36 95.5%

Table: The growth performance and percentage survival
of golden mahseer reared in floating cages at different
stocking densities (Mean+ SD).

Results revealed that the optimum stocking
density for in situ seed rearing of golden mahseer
in floating cages may be recommended as 150

Nos/m3.

After the experimental trial, cage reared
advanced fingerlings of golden mahseer were
harvested and brought to the DCFR's Mahseer
hatchery complex and conditioned for a period
of two days. Subsequent to conditioning, the
fingerlings were oxygen packed (40 nos/6L pack)
and transported to Naukuchiatal lake on the
occasion of an awareness programme on
"mahseer bachao jagrukta abhiyan and seed
ranching programme" organized by DCFR on
10th October, 2013. One thousand of cage
reared advanced fingerlings alongwith 25,000 nos.
of hatchery produced seed (fry) of golden
mahseer were ranched in the Naukuchiatal Lake
on the occasion.
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Ranching of golden mahseer in Naukuchiatal lake

The fry of common carp of average weight
0.732g and average length 2.3cm were collected
from DCFR nursery ponds and stocked in four
stocking densities viz. 60, 80, 100 and 120 Nos/
m3 during the end of August, 2013. The fry are
being fed with formulated diet ad libitum twice
aday containing 30 % crude protein and 6% lipid.
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The growth and water quality parameters like
DO, pH, nitrate, temperature, ammonium,
sulphate etc were monitored. At the end of
experiment (six month), the fishes attained the
stockable size i. e the average absolute growths
of common carp fry were 12.13, 11.62, 11.34 and
9.12g in the stocking density of 60, 80, 100 and
120 Nos/m3 respectively. The % survival was
74.6,71.3,70.5 and 66.8 in the respective stocking
density groups. Hence, the optimum stocking
density for in situ rearing of common carp fry
in floating cages for stock enhancement found

to be 100 No./m3.
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Stocking of common carp fry in cage

Further, the experimental trial for optimizing
the feeding frequency during rearing of golden
mahseer fry in floating cages at our earlier
standardized stocking density (150 Nos/m3) has
been initiated. The mahseer fry (average weight
0.064g) were collected from DCFR Mahseer
Hatchery Complex and stocked in floating cages
in three treatments. Three feeding frequency
treatments viz. once a day, twice a day and thrice
a day ad libitum are being tested with a
formulated diet containing 35 % crude protein
levels. After four months of feeding, the growth
increased from an average weight of 0.064g to
1.89, 2.08 and 2.12g in the respective frequency
treatments. The important water quality
parameters were also monitored. The experimental
trial is in progress.

4.2.7 Growth Performance of Hungarian
Common carp

Breeding of improved strain of Hungarian
common carp Champa-1 (Ropsha scaly)
Champa-2 (Felsosomogy Mirror Carp) was done
at DCFR experimental field center Champawat.
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Seeds of Hungarian Common carp

Brooders of Champa-1, Champa-2 and
Bangkok strain were harvested from the ponds
of Pocket-'B' and kept in breeding pond. They
were fed twice daily to satiation. Breeding trials
were conducted in the mid May month at water
temperature ranging between 17.5-220 in happa.

Average survival was recorded to be 45%.
Seeds of Common carp, Champa-1 & Champa-
2 bred at DCEFR field center Champawat were
distributed to the different farmers of district
Champawat, Udham Singh Nagar, Pithoragarh
of Uttarakhand, Himanchal Pradesh and NE
states for rearing purpose.

Performance of Hungarian Common carp
were evaluated and physicochemical parameters
such as air temperature, water temperature, pH,
hardness, chloride, nitrate, dissolved Iron, fluoride
of water were analyzed.

Among all the sites, the maximum growth
were found in, state fish farm Bilashpur,
Himachal Pradesh (400-650 gm) followed by
Rangpo fish farm at East Sikkim (200 gm to 340
gm) while minimum growth were reported (15-
35 gm) in the fish pond of St. Antony College of
Shillong in one year. The maximum water
temperature were recorded in October (28.70C)
at Nagaon Assam followed by east Sikkim (270C)
while minimum temperature were recorded at
Shillong180C. pH ranges were recorded from 6.5
to 7.5 at all the sites.

Experiment on different feed on the growth
performance of Hungarian common carp were
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Breeding of Champal & champa-2 at
Champawat Fish farm

conducted at Champawat fish farm by using two
experimental feed along with control diet of
locally available feed. Control feed contain 35%
rice polish: 35% wheat bran: 30% oil cake.
Experimental I feed contains 35% rice police: 35%
wheat bran: 28% oil cake: and 2% spilac (Feed
supplement). Experimental II feed contains: 25%
rice police: 25% wheat bran: 18% oil cake and
30% soya powder and 2% vitamin mix. 20 fishes
of Hungarian common carp weighting 1.4gm to
1.53gm having size of 4.3 cm to 5.3 c¢m in sizes
were taken. The fishes of experimental and
control group were reared in fiberglass tank for
45 days and were fed twice a day @ 2% body
weight. The length and weight were recorded at
every 15 days interval. Water temperature was
recorded in experimental and control fiber tanks
varied from 7.5 °C to 16.4 °C. The results of
Experimental I feed showed 14% higher growth
as compared to control while Experimental feed
IT showed 50% higher growth as compared to
Control group.

4.3 Health Management

4.3.1 Parasitic,Fungal and Non-infectious Disease
Evaluation

Reddening and ulceration in lower and
upper jaw, mouth cavity, exophthalmia, dark
coloration and ulceration in lower abdominal was
observed in diseased rainbow trout specimens.
Ulceration of gills and gill cartilage in advance
stage of infection also found. Petechial
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haemorrhages in internal organs and yellowish
mucoid fluid deposition in abdominal cavity has
also been found in RMD infected fishes. Blind
rainbow trout of grow out raceways were mostly
found infected. Initially low mortality observed,
however, with increase of raceway water
temperature mortality increase many folds.

Reddening and ulceration of upper and lower jaw

- ' el

Mouth region showing typical reddening of jaw region
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Among all health problems, loss due to
reddening of mouth varied between 06.0 - 49.4%
of total diseased fishes. Lowering of water
temperature in subsequent month along with
antibiotics medication helped in reduction of this
infection. Thermal stress and pollution in
raceways acted as a probable predisposing factor.
Whitish cartilage like deposition over whole eye
seen 1n infected fishes. In extreme cases, loss of
whole eye ball with a hemorrhagic hole like
appearance in eye noticed. Mortality rate varied
between 2.30-14.73%. Sharp decline in eye
infected trout loss have been recorded in winter
months indicating less incidences of secondary
infections which actually aggravate the condition.
Adult 3+ year old stock of trout reared in nursery
raceways at Champawat farm found free of eye
infection. Compared to normal 4+ year old
female trout. Quantification of weight and egg
loss during breeding season in eye infected
specimens indicated average weight loss of 34.68%
with average functional egg fecundity reduction
of 31.0%.

Post larval loss in indoor rearing at
Champawat was studied. Under elevated water
temperature range (13.8-16.00C) coupled with
associated stress factors, mass kill (15-20%) of
newly hatched trout larvae in size range of 53mg
- 83mg recorded. Discoloration of skin, gill
necrosis, blackening of tail end with large
number of bacterial population and fungal
hyphae in skin and gill smear of moribund
specimens observed. Deformity also found in few
died post larvae.

Trout post larval mortality few showing deformity




DCFR

Infected eye with complete loss of lens

Deterioration of water quality parameters in
rearing raceways resulted to large scale mortality
during summer months. Surfacing, excessive
mucus secretion, darkening of skin colour,
emaciation, petechial discoloration, rotting of tail
and fins, mucoid like deposition at the base of
dorsal fins were main clinical features. From
chronically moribund trout specimens,
trichodinids and monogenean flukes isolated
from skin and gills. Among seasonal health
problems, maximum loss of juvenile and adult
rainbow trout reported during April-June month
probably due to impaired water supply coupled
with prolonged higher water temperature >210C
in culture raceways.

Putrefied eggs of different types and sizes

Ii

Eye infected trout with blood oozing

Stray incidences of non- tripped female trout
loss observed in grow out raceways. Swollen
abdominal cavity, reddening and enlargement of
genital opening were main external clinical
features recorded. Opening of abdominal cavity
showed raptures of ovary, presence of putrefied
eggs in whole body cavity. Internal examination
showed enlargement of liver, infection in internal
organs, rapture of ovary and putrefied eggs
presence in body cavity. Fluctuations in climatic
conditions may be affecting the normal oocyte
atresia in the fishes and probably delaying the
process. During breeding season fishes that have
old eggs in the abdominal cavity released fewer

eggs.

Reddening of eye in fungal infected Garra sp.
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Winter kills in Baralius sp and Garra sp.
observed during December-January months.
With lowering of water Temp <6.00C in
nursery raceways, mortality of Barilius sp. (10.81-
20.13 g) and Garra sp. (7.56- 34.6g) observed with
growth of Saprolegnia over the body and
reddening of eye. Drug sensitivity test undertaken
for the bacterial samples collected from gill, liver
and, kidney of infected Barilius sp. Among tested
drugs, Cephalothin, Co-Trimoxazole, Clindamycin,
Ofloxacin and Gentamicin were found effective
while Penicillin-G and Vancomycin were not
effective.

Drug sensitivity test

Among parasites, presence of monogenean
flukes in gills of silver carp, grass carp and
common carp recorded from the farm tanks and
from adopted farmer's tanks during the study
period. Physicochemical parameters of culture
raceways, carp tanks and hatchery monitored
regularly.

Annual calendar of non-infectious and
infectious trout diseases was prepared with a view
to minimize the loss during rearing and seed
production. Based on common health problems
commonly occurring in mid hill trout farm and
hatchery, improved management practices for
trout farmers has been prepared.

4.3.2 Study in Coldwater Viral Disease
In order to address non-specific amplification
in diagnostic PCR, there was an urgent need of

positive controls for an effective diagnosis of
IPNV, IHNV and VHSV that were being
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targeted in this project. The samples that tested
positive using monoclonal antibodies in dot-
ELISA did not bear the signatures of virus
making it difficult to conclude the results of RT-
PCR. Meanwhile, dot-ELISA results too could
not be relied upon, in the absence of positive
controls. To deal with this problem, we have
synthesized VP2-gene of IPNV besides the ecto-
domain of the glycoprotein genes of IHNV and
VHSV. So far we have been able to verify the
nucleotide sequence of the synthetic VP2 gene
of IPNV. A nested PCR for detection of IPNV
has been standardized. Moreover, PCR
conditions for the detection IHNV and VHSV
using their synthetic genes as a positive control
have also been standardized (Fig.1 and 2).

Fig.1: Amplification of IPNV VP2-gene. Lane 1: 100bp plus
DNA ladder, lane 2: negative control, lane 3 & 4: full length
VP2-gene, lane 5:1180 bp product of VP2, lane 6:524 bp
product obtained from nested PCR of IPNV VP2-gene.

M1234
1180bp (IPN

S p (IPN)
693bp (IHN)
625bp (VHS

S0 p (VHS)

200

100

Fig. 2: Results of PCR of synthetic G-gene of IHNV and VHSV.
Lane1: Tkb ladder, lane 2& 3: PCR products from IHNV G-
gene, lane4: VHSV G-gene PCR product.




4.3.3 Bacterial Pathogens in Rainbow trout

Individual samples from muscle, gill, liver, gut,
eye, spleen, gull bladder and kidney were obtained
from 34 apparently healthy rainbow trout,
Oncorhynchus mykiss and some fishes with
lesions in dorsal and caudal peduncle regions and
corneal opacity. Tissue and water samples from
rearing environment were processed aseptically on
nutrient, tryoptic soya agar (TSA) for estimation
of total plate count (TPC) as well as preparation of
pure cultures for their biochemical and molecular
identification. Total plate counts (CFU/ml) for
water samples in storage tank and rearing tank were
ranged from 8.8 x 102-6.5x 103 and 9.5x 102-7.4
x 104 respectively.

In total, 89 pure cultures of bacterial isolates
were recovered from sampled fish. Performed
biochemical assays showed 90% of bacteria were
G-ve, motile, rod, fermentative, oxidase, catalase
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and gelatin positive. Enzyme assays (Protease,
lipase, amylase, gelatinase, casinase & DNase) and
hemolytic test on (sheep blood agar & fish blood
agar) showed that 65% of pure cultures were
pathogenic in nature. From biochemical analysis
and molecular characterization (16S rRNA, gyrB
gene & rpoD gene), identified pathogenic bacteria
isolates were grouped into 9 different genera;
Aeromonas, Pseudomonas, Escherichia coli,
Klebsiella spp, Yersenia spp, Enterobacter spp,
Hafnia spp, Micrococcus and Rahnella spp. Non-
pathogenic isolates (35%), identified, were belonged
to genera Brevibacillus, Acidovorax (agriculturally
important bacteria), Bacillus & Shewanella spp.
Selected profile (Pathogenic & Non-pathogenic) of
identified bacteria with laboratory designated strain
numbers were recorded in table 1:

Bacterium Tissue/Water sample Laboratory NCBI Access.
strain no. no.
Aeromonas hydrophila Kidney RTKO08 KC603616
Aeromonas hydrophila Muscle (lesion) RTMCX1 JX390650
Aeromonas hydrophila Gill RTG33 KC603615
Aeromonas popoffii Gull bladder RTGL26 KC603614
Aeromonas allosaccharophila Gut RTGT19 KC603617
Aeromonas veronii Cataract induced eye RTCEO02 KC582608
(A. ichthiosmia)
Aeromonas spp Cataract induced eye RTCEO07 JX390649
RTCEO4 KC582609
Aeromonas veronii ichthiosmia) Gull bladder RTGBCX2 JX390651
Pseudomonas fluorescence Gill RTG31 SNB
Pseudomonas spp Muscle (lesion) RTMCZ1 SNB
Gamma proteobacterium Muscle RTMO05 KC603621
Morganeall spp Cataract induced eye RTCEO1 KC582607
Shewanella spp Cataract induced eye RTCEO06 KC582610
Brevibacillus agri Gull bladder RTGL27 KC603618
Enterobacter sp Muscle RTMO1 KC603619
Bacillus sp Liver RTL12 KC603620
Bacillus sp Gut RTG15 SNB
Acidovorax facilis Eye RTCEN1 SNB
Escherichia coli Intestine RTIBX02 SNB
Hafnia alvei Water RTWS8 SNB
Micrococcus spp Water RTWR3 SNB
Escherichia coli Water RTWR9 SNB
Aeromonas spp Water RTWR18 SNB

Table 1: Showing profile of pathogenic & non-pathogenic bacteria and accession number; SNB: Sequence not submitted

Kl
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The predominant genus of bacterial isolates
was Aeromonas (60.34%). Virulence property of
Aeromonas hydrophila, RTMCX1 (JX390650) was
established by intraperitonial injection of A4
hydrophilla @ 105 to 108 CFU/rainbow trout.
Antibacterial susceptibility test of bacteria recorded
90% of isolate showing resistant to Bacitracin (B10)
& Penicillin (P2, P10) out of 16 tested market
antibiotics.

Rainbow trout tissue samples were also
collected from Dachigaon and Kokernag trout

farms, Jammu & Kashmir. 23 bacterial isolates
were recovered from tissues samples collected
from trout farm, Dachigaon, whereas 12 isolates
were recovered from tissue samples collected from
trout farm, Kokernag. Based on hemolytic
activity, virulence tests and serum activity study
some important bacterial pathogens from
Kokernag trout farm were identified by
amplification of 16s rRNA, gyrB gene & rpoD
gene (Table -2)

Sl. No. Bacterium Lab Strain no. Gene NCBI Acc. No
1 Aeromonas allosaccharophila RTKKO1 16S rRNA KC816585

2 Aeromonas allosaccharophila RTKKO1 gyrB KC865056

3 Aeromonas allosaccharophila RTKKO1 rpoD KC865055

4 Aeromonas sobria RTSKO3 16S rRNA KC816586

5) Aeromonas sobria RTSKO3 gyrB KC865057

6 Pseudomonas fluorescence RTSKO6 16S rRNA =

Table 2: Showing NCBI access No. of 165 rRNA, gyrB, rpoD genes of submitted bacterial isolate
from trout farm, Kokernag, Jammu& Kashmir

Bacteria flora of Dachigaon farm was as
tollows; Bacillus pumilus, B. subtilis, Aeromonas
hydrophila, Aeromonas sp., Hafnia alvei,
Citrobacter sp, Serratia sp, pseudomonas
fluorescence, Enterobacteriaceae etc.

250-300 numbers of trout were observed with
eye infection at Thakur trout farm, Joginder
Nagar, Himachal Pradesh. Affected fishes were
exhibiting clinical signs of darkening of body,
hemorrhages in and around the eye leading to
unilateral & bilateral corneal opacity (whitish
eye). This corneal opacity finally resulted into
endothalmic condition and complete loss of eye
in trout. Water samples are collected from race-
ways & dissolve oxygen, conductivity, total
dissolve & water temperature was measured
immediately on the spot with help of a digital
meter found in optimum range. Ca hardness and
nitrite concentration are measured in laboratory
to find out effect of environmental stressors on
dark coloration of body as well as eye infection.
4-5 numbers of moribund fish with eye infection
are collected from race ways. Tissue samples (eye,
liver, heart, spleen, kidney, gill) were collected
aseptically for bacteriological analysis. For
immediate analysis, swab from liver & eye was
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prepared and allowed to streak on streptococci
selective agar medium. Bacterial colony grown
in streptococci selective agar medium was stained
with Grams stain and observed under
microscope. Presence of single and chain forming
gram +ve cocci bacteria in all the samples
indicated that this eye infection may be due to
bacteria belonged to Enterococcus group.
Genomic DNA was extracted from 35
representative samples for molecular
characterization (16S rRNA) of bacterial isolates.
The developed bacterial profile from tissue
samples of trout with eye infection was stated in
table no. 3.

Antibacterial susceptibility test of
Enterococci showed resistant to Nalidixic
acid(Na30), Ketocomazole(Kt10), Clindamycin
(Cd2), Lincomycin(L2), Cephalexin(Cp30),
Polymyxin B(Pb50), Amphotericin B(AP100),
Ceftazidine-Ca30/10, Cloxacillin Cx5,
Metronidazole (MT5), Fluconazole (Ful0),
Fluconazole (Fu25), Amphotericin B(AP20),
Itraconazole(It10),  Oxacillin  (Ox5),
Sulphamethoxypyridazine (St300), Methicillin
(Met10) out of 36 tested market antibiotics.




Bacterium Tissue/Water | Labora-
sample tory
strain
no.
Enterococcus feacalis, Infected eye RTEO1
Entercoccus sp., -do- RTEO2
Enteroccus faecium -do- RTEO3
Enterococcus feacalis, Gill RTG04
Enterococcus faecium -do- RTGO05
Enterococcus feacalis, Liver RTLO6
Enterococcus sp. -do- RTLO7
Enterococcus faecium -do- RTLO8
Aeromonas hydrophila Kidney RTKO09
Aeromonas sp., -do- RTK10
Enterococcus feacalis -do- RTK11
Enterococcus faecium -do- RTK12
Bacillus sp -do- RTK13
Enterococcus feacalis, Heart RTH14
Enterococcus sp. -do- RTH15
Enterococcus sp. Gull bladder RTGB16
Enterococcus feacalis, Lower intestine | RTLI17
Enterococcus sp -do- RTLI18
Stenotrophomonas Water RTW19
maltophilia,
Pseudomonas geniculata -do- RTW20
Plantibacter sp. -do- RTW21
Paenibacillus -do- RTW22
E. coli -do- RTW23
Pantoea sp -do- RTW24
Aeromonas hydrophila -do- RTW25
Enterbacter -do- RTW26
Enterococcus feacalis -do- RTW27
Kluwea sp -do- RTW28

4.4 Genetics and Breeding

4.4.1 Molecular Characterization of Coldwater
Fishes

Using next generation RNA sequencing
technologies, attempt was taken to develop a
reference database from liver cDNA library of
Schizothorax richardsonii to identify a set of
genes for future application in adaptation to
changing environment. S. richardsonii was
subjected to temperature stress and total RNA
was isolated from liver of test as well as control
samples. The sheared poly (A)+ RNA were
isolated and converted to cDNA followed by
sequencing in Illumina HiSeq 2000 which
produced 72,601,298 and 65,428,283 raw reads
for test and control sample respectively. The read
length of 101 x 2 (paired end reads) generated
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almost ~19.1 and ~18.9 giga bases (Gb) of raw
data, respectively. The base quality and
composition generated by the sequencing is first
assessed. The low quality bases and read portion
showing specific base bias is trimmed from the
raw reads. Overall first 20 bases are trimmed off
each read and the trimed read sequences from
both samples are used to generate a reference
transcriptome for Snow trout. As the species is a
non model organism, transcriptome assembly
was performed by de novo approach using
SOAPdenovo-Trans program (k-mer = 31). The
SOAP denovo-Trans program produced a total
of 527,817 transcripts. The assembled transcript
length and its GC distribution are shown in figure
A and B respectively. Although majority of the
transcripts are less than 150 bp, 157,218
transcripts (29.7%) are > =150 bp in length
(mean length of the transcript = ~194bp). The
longest transcript is of length 12,540bp. Further,
analysis for functional annotation is under
process.
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Fig. A) Transcript length and B) GC distribution
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4.4.2 Complete Mitochondrial genomes of Snow
trout species
Specimen of. S. richardsonii from river Kosi,  and Schizopyge niger from Dal lake, Srinagar; S.
Uttarakhand; S. progastus and S. plagiostomus — labiatus and S. curvifrons from lidder stream near
from river Alalknanda, Uttarakhand; S. esocinus ~ Pahalgam, Jammu and Kashmir were collected.

-
.

Sample collection at Chamba (H.P) Sample collection at Srinagar (J&K)
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Fin tissue samples of Schizothorax esocinus, S.
plagiostomus, S. labiatus, S. progastus and Schizopyge
niger were collected from different geographical
locations of Uttarakhand and Jammu & Kashmir.
Total mitochondrial DNA of these Snow trout
species was sequenced. The mitochondrial genome
of all the fish species is about 16 kb in size and

DCFR

comprised of 13 protein coding genes, 22 tRNA
genes, 2 rRNA genes and 1 non-coding d-loop
region. All the sequences were submitted to NCBI
GENEBANK (Table 1). One of the sequence
(Schizopyge niger, Accession no. NC_022866.1) have
been validated by NCBI and included in Refseq
database (Figure 1).

Figure 1: Complete gene arrangement of reference mitochondrial genome of S. niger

Species Genome Accession Protein tRNA rRNA A+T G +C
Size (bp) number coding content content
genes
Schizopyge niger 16,585 NC_022866 13 22 2 55.2% 44.8%
Schizothorax labiatus 16,582 KF739398 13 22 2 55.3% 44.7%
S. progastus 16,575 KF739399 13 22 2 55.2% 44.8%
S. esocinus 16,583 KF600713 13 22 2 55.2% 44.8%
S. plagiostomus 16,576 KF928796 13 22 2 55.8% 44.2%

Table 1: Details of complete genomes of different Schizothorax species.

Tissue Sampling

Iﬂ




Annual Report 2013 - 14

In order to study the genetic variation
present in the rainbow trout stock present in the
country, samples were collected from different
trout farms. The trout samples were also collected
from Dachigam trout farm for the study which
is under progress.

4.5 Externally Funded Project

4.5.1 National Surveillance Programme for
Aquatic Animal Diseases

The project work has just been initiated and
first survey was conducted in the Districts of
Kullu and Mandi from 26th-28th Match 2014 in
which 10 farms were visited and data collected
on the occurrence of disease besides collecting
samples from the said sites. A total of 80 samples
were collected which are being analyzed for the
presence of IPNV and VHSV besides IHNV
using RT-PCR and dot-ELISA.

4.5.2 Molecular Characterization and
Development of a Diagnostic test for the
identification of afilterable agent isolated from
Diseased Rainbow trout (DBT)

A total of 621 samples were collected from
different trout farms of J&K (207), Himachal
Pradesh (8), Sikkim (114), Uttarakhand (290) and
Arunachal Pradesh (2) to detect viral infections
in trout. 392 samples were screened for cytopathic
effect (CPE) of which CPE could be detected in
60 samples in the first passage. These were further
inoculated 1n cell culture, but CPE could not be
observed after 3rd passage in any of the tested
samples. The samples were screened by Dot-
ELISA before inoculating them in to cell culture.
A total of 240 samples were tested by dot-ELISA
to detect the presence of IPNV & VHSV using
anti-IPNV and anti-VHSV monoclonal
antibodies. In addition the samples were also
tested to detect the presence of IHNV by anti-
IHNV hyperimmune serum. 82 samples tested
positive for IHNV using IHNV hyperimmune
serum, 57 samples tested positive for IPNV using
IPNV monoclonal antibodies and 32samples for
VHSV using VHSV monoclonal antibodies. It
was observed that the samples, which

il

demonstrated CPE in cultured fish cells also
tested positive in dot-ELISA thus confirming the
similar results. The samples were further tested
by RT-PCR for the confirmation of virus. A total
of 302 samples were tested for the presence of
IHNV virus using IHNV gene specific primers.
Of the total samples tested 27 samples were found
positive using N-gene specific primers. 303
samples were tested for the presence of IPNV
using IPNV gene specific primers. Out of the
total samples tested 22 samples found positive
using VP3 and VP2-gene specific primers.
Similarly, 286 samples tested by RT-PCR for
detection of VHSV of which two samples were
detected positive using N-gene specific primers.
However, the nucleotide sequence of the PCR
positive samples had no similarity with the
sequences of corresponding viral genes, possibly
suggesting their absence. The suspected samples
were also tested for presence of any emerging
fish viruses using sequence independent single
primer amplification (SISPA) a technique that has
been employed to detect several novel viruses.
119 samples were tested by SISPA and amplicons
were obtained in 18 samples. However, the
nucleotide sequence of these amplicons had no
similarity with any of the known viral sequence.

4.5.3 Evaluation of Genetic Toxicity and
ecological damage caused by coal mines on fish
fauna of Simsang river, Garrohills, Meghalaya
and development of microbial bioremediation
measures : (DBT Twining)

Gene toxicity was evaluated from AMD
water collected from Nongal bibra, Simsang
River, Meghalaya for toxicity evaluation. The
collected water has very low pH (pH<3) and
fish fauna was completely absent in the water
body. The gene toxicity was established in golden
mahseer fingerlings using DNA laddering,
TUNEL assay, histology and Comet assay. The
acid water was found to be highly toxic to gill
and liver. DNA laddering was consistent with
gene toxicity. In histology vacoulation of cells
and shrinkage of nucleus was detected.
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Isolation of Bacteria from AMD water was done and
characterization is under progress for their
ability to modify the pH of water.
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4.5.4 Development and Characterization of
Microsatellite markers and Assessment of
genetic diversity of Schistura sikmaiensis from
North-East India: (DBT Twin)

Schistura sikmaiensis was reported from India
in Chindwin-Irrawady basin of Yunan river of
Manipur, Assam, Meghalaya, Tripura, Nagaland
and also reported from Myanmar. The species is
small in size and have ornamental value. Body
tinged with broad dark brown bars on yellowish-
white background, inter space narrower. Caudal
fin base with a dark complete bar; black spot at
the base of first few dorsal rays; a dark bar near
outer border of dorsal fin.

Schistura sikmaiensis collected from Meghalaya

To obtain repeat motifs in DNA sequences.
Samples of Schistura sikmaiensis were collected
from three different locations of Simsang river
of Garo Hill, Meghalaya and the whole samples
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were preserved in absolute ethanol and stored at
-20 oC before processing for DNA isolation.

Standardization for constructing partial
genomic DNA library was taken up using various
protocols.

Linker DNA was commercially synthesized
(Operon, India) with one end as phosphorylated.
It was ligated to the purified DNA in presence
of high concentration T4 DNA ligase and Pdm
I (50 U) which prevent self ligation of linker
DNA.

Genomic DNA was enriched by using
Dynabead Enrichment Method for microsatellite
-containing DNA fragments. Four different
biotinylated oligos (GT)12, (AT)12, (AAC)6, and
(AAG)6 were pooled at a time and incubated with
the linker ligated DNA for enrichment.
Hybridization of oligos to DNA was performed
in Mastercycler® gradient (Eppendorf, Germany)
by running program OLIGOHYB.

The linker ligated (enriched) DNA
fragments were separated from the rest of DNA
by using Dynabeads® Magnetic Separation
method (Invitrogen, USA). StrataClone PCR
cloning kits (Agilent, USA) was used to ligate
the enriched DNA into cloning vector pSC-A
and its transformation into competent cells. The
transformed cells were plated on IPTG+X-

Gal+amp + media to detect transformed colonies
(Figure 1 & 2).

Figure 1: Blue-white selection of transformed clones.




Figure 2: Grading of putative microsatellite motif
containing clones.

Colony PCR method (Figure 3) was used to
confirm the insert size of cloned DNA. A
universal set of primers (T3-Forward and T7-
Forward) was used to amplify the recombinant
region. So far 125 clones were processed for
plasmid DNA isolation and were sequenced in
both directions with same primers formerly used
for insert confirmation using ABI 3730 Genetic
Analyser housed at Scigenom (Kochi) using
Bigdye terminator cycle sequencing Kit (ABL, USA).

Figure 3: Colony PCR confirmation of insert
size of SSR library.

To design primers for PCR amplification.
FASTA QC files generated from DNA
sequencer were analyzed in CLC main
workbench v.6.0 to remove vector sequence and
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DCFR

linker sequence region. All the sequences were
analyzed in WebSat to identify the microsatellites
region. Initially 36 sequences were identified
containing microsatellite loci. All these sequences
were submitted to NCBI GENBANK under the
accession # KJ545923-K]545958. Primers were
designed for all the microsatellite loci

4.5.5 Transcriptome Profiling of Immune
responsive genes in Golden mahseer (Tor
putitora)

The project was sanctioned by DBT in the
month of November 2013. Samples are collected
from Ramnagar, Uttarakand, and were kept in
pond for acclimatization.

4.5.6 Economic Development of SC/ST
Community of mid hill region of Pithoragarh
District through Aquaculture Intervention(DBT)

In Dharchula block aquaculture is entirely a
new concept, so preliminary survey was
conducted in different areas to locate the suitable
sites. Group meeting were held in villages. Based
on the resource availability, land suitability and
the interest of the farmers' twelve potential
farmers were selected. Out of 12 farmers 2 belong
to SC and 10 to ST community. Twelve (12)
water harvesting structures were created in their

available land. Out of twelve, 2 ponds were
created under DBT and 10 under TSP.

Keeping in view the water seepage problem
in hill terrain and low productivity and high
expenditure in cemented pond we have created
polythene (Silpauline UV treated to resist
radiation) based pond.

In the first year 12 farm families were selected
to initiate the work. A base line data was collected
in targeted area regarding the socio-economic
status of selected farmers and their knowledge
of fisheries using semi structure interview

schedule.

Awareness programmes were conducted in
6 villages viz Pangu, Himkhola, Chalmachilanso,
Galati, Baluwakot and Gothi villages for
educating the villagers on aquaculture method,
its advantages and to motivate them for the
enterprise.
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Group meeting in village

Awareness programme
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Keeping in view the available land size, water
availability and the slow fish growth due to low
temperature it was conceptualized that the
ornamental fish production would be a better
preference for aquaculture. To experiment on it
brood stock of koi carp and gold fish were raised
in institute's farm and were successfully bred.
Around 3000 fingerlings are now ready to stock
in farmers' pond. For ornamental fish
production women will be targeted.

Ornamental fish seed production at Bhimtal

Seeds of carp Cyprinus carpio (Normal
common carp and Hungarian carp),
Hypophthalmichthys molitrix (Silver carp)
Ctenopharyngodon idella (Grass carp) were
distributed to 20 farmers and stocked in ponds.
Farmers were provided with feed, hand nets,
nets to cover the pond for pond management
activities.

Since the aquaculture is a new introduction
to the area was taken up the work in
demonstration mode with active participation of
the farmers. Training-cum-demonstration was

Iﬁ

DCFR

organized for 10 selected farmers on 23 August
2013 at Gothi village and for 25 selected farmers
in village Pangu on 27-28 September 2013. Under
the training programme the farmers were
explained about the pond management practices,
feeding management and also the health
management. Besides, they were briefed about
the role of plankton in fish culture and their
assessment methods.

Distribution of Feed, Net and seed by Chief Guest
A.S. Hyanki (IAS)
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Training-cum demonstration at village Pangu (Dharchula)
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4.5.7 Use of plastic in Agriculture (Fisheries
component) Enhancement of carp Pproduction
by using polytanks in mid hills under APA
Programme in Collaboration with VPKAS,
Almora (All India Coordinated Research
Projects)

It was recorded that, polytank is a suitable
structure for the polyculture of the exotic carp
in mid hill for better production. Further, it was
found that the polytank structures, with bottom
sand (4 inches) result better growth of all 3 exotic
carp. Sand bed in this structure favors the dense
population of plankton (1.6-3.2 ml/50 lit),
especially the zooplankton (rotifers) and
polythene surface of the side slope of pond
provide the substratum for periphyton
production and also keep the water warm (2-
6.0°C), even in the late evening hours. Among
all 3 species, grass carp performs better and its
feeding is easy for the farmers. The growth curve
of all 3 species reflects that fish grows only during
the 1st week of March to 3rd week of November
and remaining period is a lean period for the
growth of carp fish. This seasonal effect is
location specific and is more or less related to
the water temperature. Water temperature below
12°C retards the growth and reduces the feed
intake; even fish loses the weight during this
winter dormancy period. In the case of earthen
and cemented tanks, this period was observed
for 98 days, while it was 84 days in the all types
of polytanks. It was observed that the size of all
3 carps does not reach up to the marketable size
by end of one year, but good size was achieved
by end of second year for all the species. Further,
yearlings of stunted growth having the size of
30-40 gm were reared in the polytanks and
observed average size of 540-890gm in 9 months
(March- Nov.). It was observed that table sized
fish can be produced in polytanks having bottom
sand layer in 9 months ( March- Nov.) after
stocking of of stunt yearlings of the size 30-40
gm @ 2.5-3.0 nos/m3 during the month of
March. Water stirring is helpful for promoting
feed intake during winter. Feeding should be
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done after 2PM, because surface water remains
warmer during this period. 45 min prior feeding
to grass carp is helpful for proper feed availability
to other carps. Air exposed surface of the poly
tanks should be covered with tarfelt to prolong
the polythene life.
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5.1 ICAR Institutes Helping Hands Towards
Uttrakhand Disaster
Due to heavy rainfall on 16 to19 June 2013

entire Uttrakhand faced the heavy disaster and
caused the losses of thousands of human beings

Relief to 80 years old lady

as well as animals. In response to this disaster
mitigation a group meeting was held in
chairmanship of Director, DCFR and decided
to operate a immediate rescue and relief plan in
the area, accordingly two relief program was

followed.

5.1.1 Relief Camp at Naya Basti

In consequence of joining hands of ICAR
to recently torrential rain disaster affected areas
of Uttrakhand, on dated 29.6.2013 a relief team
comprising of scientists and other staff of
Directorate of Coldwater Fisheries Research,
Bhimtal had proceeded for Dharchula region of

District Pithoragarh to distribute the relief items
in the form of food ration and necessary
medicines to the affected families. The relief and
rescue programme was coordinated by DCFR
with the support of all ICAR institutes located
in the Kumoan region of Uttrakhand. By virtue
of the generous contributions from the
employees of DCFR and other ICAR institutes
of the region, a sum of rupees 2.3 lakhs had been
raised for this noble cause.

ICAR, Relief team

Dr. R. S. Patiyal, DCFR Sr. Scientist
Dr. Prem Kumar, DCFR Sr. Scientist
Shri. B. C. Pandey, DCFR AF & AO

Shri. Amit Joshi, DCFR
Mr. T.B. Pal, VPKAS, Almora

Technical Officer
Technical Officer

Dr. N. N. Pandey, DCFR Sr. Scientist
Dr. M. S. Akhtar, DCFR Scientist
Shri. Shishir Chaturvedi Volunteer
Shri. Rohit Gurung Volunteer

Scaling all the hurdles under the leadership
of Dr.R.S.Patiyal the team comprises of Dr Prem
kumar, Shri B.C.Pandey, Shri Amit joshi Shri
Tejpal and other staff reached at Baluwakot via
Pithoragarh and arranged a relief distribution
camp in Baluwakot, Nayabasti, Gothi, and
Charchum. The relief items were distributed
among two hundred affected families of the
region in presence of “Rung kalyan Sanstha
officials” Shri Mahiman Singh Hyanki and Shri
Diwan Singh Patiyal.
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Flag off by Dr. A. Barat, Director, DCEFR scientist carrying relief items DCEFR scientist rescuing a stranded
DCFR, Bhimtal family in midnight

{ B * - . W,
ICAR Relief & Rescue team with ICAR Institutes relief camp at Families in que to recieve the
RKS officials Naya Basti relief items
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5.1.2 Relief Camp at Dharchula

After the first relief camp it was felt that relief
measure is very little in comparison to huge
destruction of the several villages in the district
Pithoragarh. Several tribal villages still could not
be explored due to loss of connectivity so that
DCEFR, Bhimtal has taken lead in 2nd phase
distribution of relief materials to the affected
people during 24.8.2013 and 25.8.2013 at
Dharchula. During the last visit, it was observed
that shelter was the priority requirement of the
people, who lost their house during the flood.
Therefore, a second consignment of 150 blankets
and 50 number of Tarpaulin were sent to
distribute among the affected people. The
distribution was made though "Rung Kalyan
Sanstha" in presence of Shri N.S. Napalchiyal
(IAS), Chief Information Commissioner & Ex-
Chief secretary (Govt. of Uttarakhand); District
Magistrate, Pithoragarh, S.S.P.Pithoragarh and
other dignitaries from Uttrakhand Government.

Shri N.S. Napalchiyal (IAS), Chief Information
Commissioner & Ex-Chief secretary (Govt. of
Uttarakhand) distributing relief material

| s0
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Blanket distribution at Naya Basti, Dharchula

To join helping hands for disaster affected
areas Dr. A. Barat Director DCFR, has taken
immediate initiatives to help the affected people
due to natural disaster and collected sum of
Rs. 2.36151/- from the staff of all ICAR
Institutes located in the Kumoan region of
Uttrakhand. DCFR, Bhimtal (Rs.1,12,151/-)
VPKAS, Almora (Rs.25000/-), PDFMD,
Mukteshwar (Rs.25000/-), Reginal Centre of
CITH Mukteshwar, (Rs.11000/-), Regional
Centre of NBPGR, Bhowali (Rs.15800/-) and
CIBA, Chennai. (Rs.47,200/-).

5.2 Research Advisory Committee Meeting

The RAC meeting was held on 9-10th April
2013 at Bhimtal, chaired Dr. K. K. Vass.
Dr. Krishna Gopal, Member, attended the
meeting. Dr A Barat, Acting Director, welcome
the members and the scientists. The esteemed
committee critically examined the progress and
achievement of ongoing and completed projects
presented by Principal Investigators of the
different projects.
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Research Advisory Committee meeting
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Institute Research Committee meeting

5.3 Institute Research Committee

Institute Research committee meeting was
held on13th May 2013 under the Chairmanship
of Dr. A. Barat, Director Acting. Dr. S.D. Singh
ADG (LFy.) ICAR. Also attended the meeting.
Dr Barat welcome Dr. Singh and the Scientists
of the Directorate. Scientists presented their
research achievements followed by discussions.
Dr. Singh expressed his happiness with the
research progress made by the scientist. He also
appraised with the new incentive taken by

DCEFR for NEH and TSP work program.
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5.4 World Environment Day

The World Environment day was celebrated
on 5th June 2013.In this occasion one awareness
Meeting was the Organized which was presided
by Dr.(Ms) P.K. Sahoo, Principal Scientist.
Dr. R.S. Chauhan , Professor, college and
Fisheries, GBPUAT, Pantanagar was invited as
the Chief Guest and delivered a talk on the
importance of the World Environment day and
the duty and responsibility of researchers in
maintenance of our environment. Other staff
also expressed their views.




DCFR

Dr. R S.Chauhan Chief Guest planting a tree

5.5 Independence Day

Flag hoisting was observed on the eve of
Independence Day on 15th August 2013. A.
Barat, Director (Acting) hoisted the national flag
on this occasion and congratulated all the staff
of DCFR, for their effort in making this
directorate a successful organization in terms of
research and extension.

5.6 Institute Management Committee Meeting

Institute Management committee meeting
was conveyed on 8th August 2013 under the
chairmanship of Dr. A.Barat, Director (Acting).
The respected Members, Dr. S.D. Singh, ADG
(I.Fy.), ICAR, Dr. A.B. Pandey, IVRI,
Mukteshwar, Dr. P.K. Aggarwal, Principal
Scientist & Head, Division of VPKAS, Almora,
Dr. P. Punia, Principal Scientist, NBFGR,
Lucknow, Dr. Malovika Das, Professor, College
of Fishery Science, GBPUAT, Pantnagar and
Shri Y.S. Dhanik, Member Secretary attended
the meeting. Dr. S.K. Srivastava, Sr. Scientist and
Shri B.C. Pandey, AF & AO attended the

meeting as special invitee. Some issues related to
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Institute Management Committee Meeting

Institute procurement and management were
discussed and the committee also approved the
agenda proposed by the Directorate.

5.7 Quinquennial Review Team Meetings

First Quinquennial Review Team (QRT)
held at DCFR, Bhimtal during 11.9.2013 to
13.9.2013 under the chairmanship Dr. M. Sinha.
Other members presented in the meeting are
Prof. M.M. Goswami, Prof. M.H. Balkhi,
Dr. Prem Kumar (Member secretary) and
Dr. P.C. Mahanta was special invitee by the
chairman. The committee visited the facilities and
Infrastructures, field centre Champawat. The
QRT team discussed with all the scientists on
different research programmes.
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QRT meeting at Bhimtal
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QRT team at farmer’s field

The second QRT meeting was held at
Shillong during 18-20.11. 2013 and was attended
by Dr. M.M. Sinha, Chairman, Dr. M.M.
Goswami, Member, Dr. M.H. Balkhi, Member,
DR. V.R. Chitranchi, Member, Shri B.D.
Sharma, Member and Dr. Prem Kumar (Member
secretary). The team visited farmer's field adopted
by DCFR under NEH programme. The
following members attended the meeting.

5.8 Hindi Week Observed

The Institute calibrated Hindi week on 14
to 20 September 2013 during which several Hindi
competitions like Essay writing, translation,
noting-drafting, word power and typing etc.were
organized among the staff of the Institute to
promote the use of Hindi in official work. The
entire winner was given prizes by Dr B.S. Bisht
Ex-Vice chancellor Pantnagar, during inaugural
function of Hindi workshop.

5.9 Scientist's Interaction Meeting
Under the HRD activity of PME two days

sclentist interaction meeting was arrange on
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Award Distribution to Hindi Secretary

3-4th September, 2013. Dr. Kanta Das Mahapatra,
Principal Scientist, Dr. B. Pillai, Principal
Scientist and Dr. P.K. Sahoo, Principal Scientist
from CIFA were invited for the programme.
Dr. Mahapatra and Dr. Pillai presented a vivid
account of selection breeding programme in carp
and prawn respectively Which was followed by
discussion. It was concluded that to attend a
better growth in snow trouts, individualselection
can be attempted. Dr. P.K. Sahoo, Principal
Scientist presented a elaborate account of carp
disease on its remedy. He emphasized on the
maticulas planning of experiment to identify the
pathogens and to find out the mode of action of
immune system. DCFR scientists also present
the aquaculture practices in coldwater sector,
breeding behavior or important fishes and also
the study taken up in genomics and disease.
There was a nice exchange of knowledge between
the two graphs. All the scientists feel rejuvenating
with the programme and expressed to have a
scientist knowledge exchange programme in
continuous practice.

2




To disseminate the aquaculture technology
to the grass root level, during 2012 - 13,
different activities under TSP related to
aquaculture were taken up in the states of
Uttarakhand, Jammu & Kashmir, Himachal
Pradesh, Assam and Darjeeling area of West
Bengal.

6.1 Uttarakhand

In Uttarakhand total 33 Farmer were selected
in two districts i.e. Pithoragarh and
Udhamsingnagar. Constructions/renovation
activities of 28 ponds were undertaken. During
2012-13 and in 2013-14 five ponds in Nanak
Matta area and Udhamsing nagar were
renovated. Aquaculture was a new introduction
to all this area. Ponds located in high and mid
altitude were lined with polythene to avoid water
seepage. All the 33 ponds were stocked with carp
fingerlings. Eighteen ponds were located in the
high altitude flood affected area of district
Pithoragarh where aquaculture was introduced
for income generation. These areas are badly
affected by flood and all communication

network including roads were collapsed.
However, the renovation and stocking of ponds
were taken up as rehabilitation major.

The seed and feed were provided to all
farmers as critical inputs. The physico-chemical
parameters of each pond were regularly
monitored. All the activities were under taken
on participatory mode. Growth of fishes in few
ponds sampled in Khatima area found to be varies
from0.8-1.5 kg within 8 month of culture period.
A field training-cum-awareness program was
organised at Khatima on 10.7.13 in which 30
farmers were participated. They were briefed
about the scientific procedure of fish culture and
the expected income.

As seed is the prime requirement for the fish
culture breeding and seed production were
targeted. To start with along with brood stock
raising a portable FRP carp hatchery of CIFA
has been installed in one of the farmers' field.
Along with breeding and seed production, this
unit will help in practical demonstration to the
farmers. Thirty-five landless women farmers

Distribution of poultry birds
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W of November to April and remain inaccessible
G pedteet during this period. Therefore, the raceways may

1N ‘n - PRLLR be protected from heavy snow fall by

constructing shed over the raceways.

T | ARCOIM {1 iy - - o A training programme on "Culture,
3 MBLE FRp CARPRATOSS P Processing & Value addition of Trout" was
\PRODUCT OF G VAR conducted for the trout growers of Kullu and

- 3 Vet & iy Lahaul Spiti district of the Himachal Pradesh.

Dharchula, Pithoragarh
staying around the adopted ponds were supported
for backyard poultry farming. After surveying
the physibility of the sites this year two new
farmers were identified for establishment of trout
raceway in Distt. Pithoragarh Uttarakhand..

6.2 Himachal Pradesh

A visit was made to Dalan Maidan, Lahaul-
Spiti district of Himachal Pradesh to assess the
feasibility of trout farming by local tribal
community. A detailed discussion was held with
10 farmers of village Dalang Maidan and Sissu
who showed their interest for trout farming.
However, most of the farmers do not have
suitable land for the construction of raceways.
Water scarcity is another problem which further
restricts trout farming. However, after intensive
discussion and visit of different sites in the area
two farmers were selected who have sufficient
water from small perennial stream and suitable
site for the construction of 3 raceways having
the size of 3x10x1.5 m. This area receive heavy _
snow fall during winter season from the month Training on Trout pickle preparation




6.3 Assam

The site selected in Assam is the tribal
villages of Haflong, Dima Hasao District. The
activities were undertaken in collaboration with

Haflong Govt. College, Haflong. Total 30
farmers, 16 from Moti Daodung (Naben) village
and 14 from Longmailai village were selected for
integrated fish farming.Construction of animal
shed and renovation of ponds works have been
initiated.

6.4 Darjeeling area of West Bengal

Survey was conducted in Kalimpong area for
fisheries development. As per survey report
Sindebong and Pabak villages near Kalimpong
are suitable for carp culture where as Gorkhey,
Daragaon, Sirikhola, Timbure, and Phedikhola

areas are found suitable for trout culture because

DCFR

of favourable thermal regime. After survey ten
farmers have been selected for scientific
intervention to upscale 'JThora fisheries' in
Sindebong village and ten farmers in Sirikhola
and Timbure of Pulbazar block, Darjeeling are
identified for development of Rainbow trout
culture.

6.5 Jammu & Kashmir

Surveys were carried out in Leh area to find
out the suitable site and farmers for trout
farming. Five farmers were selected in village
Chuchot. Five new raceways were constructed
and two raceways were renovated. After the
winter the raceways will be stocked with
rainbow trout fry.

Raceways developed in Leh



Under the NEH programme various
activities were undertaken in Assam,
Arunachal Pradesh, Meghalaya Assam and
Sikkim states.

7.1 Arunachal Pradesh

Seed production of rainbow trout and brown
trout was carried out at Shergaon Govt. Trout
Farm of Bomdila Dist. of Arunachal Pradesh.
25000 Brown trout seed and 10000 Rainbow trout
seed were produced during the period. The
brown trout seed produced at the hatchery was

stocked in Sella and PTso lakes of Tawang dist.
in collaboration with state fisheries department,
Arunachal Pradesh. A one day training cum
awareness program was organized at Tawang and
Bomdila to attract the private fish farmers to adopt
trout farming as their vocation. 20 farmers of
both the dist. participated in the training program.
Construction of an ova house for the trout was
initiated in the premises of Shergaon trout farm,
Bomdila, Arunachal Pradesh to accommodate
and rear more nos. of seed.

Trout farming activities at Shergaon and Nuranang trout farm, Arunachal Pradesh
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Integrated fish farming for up-liftmen of rural livelihood at Zirom, Arunachal Pradesh

7.2 Assam

Adopted 12 farmers of the village Phulguri,
Puthimari & Khorkhori (District, Kamrup) for
integrated pig-cum fish culture in collaboration
with Department of Zoology, Gauhati University
and also in Halflong in collaboration with
Halfling Govt. College. The existing ponds were
renovated and necessary inputs were provided
for the upliftment of rural livelihood security.
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Renovation of the ponds in Khorkhori village, Kamrup,
Assam & Moti Daodung at Halflong Sikkim

Kl

7.3 Sikkim

There is an
inherent potential of
trout farming in
Sikkim State having
good water quality and
sufficient quantity of
cool, clean and flowing
water. DCFR, Bhimtal
is technically associated with State Fisheries
Department for promotion of Trout farming.
Trout farming is an important enterprise for
livelihood security to the rural people of Sikkim
State.

A healthy brood stock is being maintained
at different Government trout farms with the
technical guidance of DCFR. 500 kg brooder of
Rainbow trout reared at Uttarey trout farm, fed
with pelleted feed, maintained 300 LPM water
flow in raceway and achieved success in breeding
with the production of 3 lakh eyed ova.

Trout brood bank in Uttarey
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DCEFR Scientist demonstrated the trout
breeding procedure at State trout farm, Uttarey
(West Sikkim) and bred 256 brooders in 4 batch.
A preparatory dose of Ovaprim @ 0.1 ml/kg was
given to selected females during first week of
September, which showed 14 days earlier
maturity. Brooders of the age of 3-5 years showed
earlier maturity (III week of November than the
brooders of 2 years old (Il week of Dec.). Last
batch was bred during the II week of Feb. Dry
method was applied for the stripping at the water
temperature of 9-14.40C. 147 males were used
to fertilized eggs of 109 females (weighing 202
kg.) with fecundity of 1500 eggs/Kg., fertilization
rate 94%, survival upto eyed ova 87%, hatching
rate 92% and cumulative survival of 78%. Milt
of 3 males was mixed with eggs of 2 females to
reduce inbreeding. Direct exposure to light was
avoided by covering fertilized eggs and developing
ova with black colored polythene. Incubation

period was 25-32 days at 5-140C (310 degree
days). The size of resultant yolk-laden alevin
(early fry) ranged from 15-18 mm. Advance
alevin started feeding after 11-14 days, when 3/
4th absorption of the yolk sac had been
completed and fed with specially prepared starter
feed having 50% protein. The fry attained average
length of 26.0+3.0 mm with corresponding
weight 0.45+7.0 g during II week of March. In
the hatching troughs, the volume of dissolved
oxygen in the inlet and outlet water recorded as
10.0and 9.6 mg -1, respectively. In previous year,
the low cumulative survival (48%) might be
attributed to the stress faced by the brood stock
due to poor feeding, insufficient water flow (
94LPM) and low dissolved oxygen in the pond
water at farm, during summer months. Technical
assistance was given for the brooders rearing and
breeding of brown trout at Momencho farm.

A wooden stripping stand has been designed
to reduce the man power, physical stress of
brooder during stripping operation and to
increase the working efficiency of the breeder.
The device was practically demonstrated at
Uttarey trout farm to the department personnel
and trout growers. Two person can perform
stripping of 120 kg brooder in 6 hrs, while it is
only 70 kg with manual operation. There is less
physical stress on brooder and breeder with least
post stripping mortality. The approximate
manufacturing cost of this stand is Rs. 3500/-.
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7.4 Meghalaya

25 farmers were selected to adopt
integrated fish cum pig farming units and were
provided technical knowhow along with inputs
such as fish fingerlings, fish feed, weaned
piglets to improve the livelihood security in
the village of Rtiang, Laitkyrhong, Myrang,
Laitmawroh and Pynhurslla of Ri-bhoi, East

A

DCFR

Khasi hills and West Khasi hills dist of
Meghalaya. The farmers adopted the protocol
of integrated fish farming in mid Himalayan
region very successfully and were motivated
to expand it in a scientific manner. The QRT
team also visited the sites and stocked fish seed
to the fish farmer's ponds.

I o i d-.'

Distribution of fish seeds, piglets and providing technical know —how to the fish farmers
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Dr. A. Barat, Principal Scientist has been
conferred Life Fellow of the Academy of
Environmental Biology, India by The
Academy of Environmental Biology,
Lucknow, India.

Dr. Shahnawaz Ali, Scientist, has been
conferred Life Fellow of the Academy of
Environmental Biology, India by The
Academy of Environmental Biology,
Lucknow, India.

Dr. R. S. Patiyal, Sr. Scientist received the
best paper presentation award during Hindi
Seminar” Parvatiya Chetron Mai Jaljeev
Palan Vividhikaran”. Organized at DCFR,

Bhimtal from 23-24 September 2013, Title
of the presentation was “Himalay Shetro
mai Sajawatee Machliyo ke Palan se Jeewika
Suraksha kee Sambhawnayei”

Chirag Goel awarded the Ph.D. degree
under the supervision of Dr. A. Barat,
Principal Scientist and Dr. Veena Pandey,
Head, Department of Biotechnology from
Kumaon University, Nainital for his
dissertation work on “Molecular Cloning
and Sequencing of a cDNA Encoding
Mannose Binding Lectin Honologue in
Schizothorax richardsonii and Comparison
with Other Species Analogues”

Dr. R. S. Patiyal, receiving the best paper presentation award




Extension played a major role in catering the
need of farmers and also to deliver the lab
findings to the field. Since cold water fisheries is
relatively a new emerging sector continuous
interaction with the farmers help in developing
the suitable technology that is need of the sector
and also to develop the skill of farmers to adopt
the technology and also to refine the
technologies. DCFR under the NEH and TSP
programmes reached the farmers of the very
difficult areas. Research output of the directorate
has been transferred to end user through training,
demonstration, field visit, farmers meet and also
by displaying them in exhibition, Kisan Mela etc.

9.1 Transfer fo Technology

9.1.1 Training to Farmer

In the month of May 2013 two Farmer’s meet
were organized by Dr. A.Pandey and
Dr. Haldar. One in the area of Upper Sindebong
village (Kalimpong Block) and the other in
Sirikhola (Darjeeling Pulbazar Block) under

Darjeeling Hills to facilitate a face to face
interaction with the scientists of this Directorate
and the local Tribal Fish farmers. Thirty four
fish farmers with State fisheries officials and local
Panchayat Sabhasad were present at Sindebong
while 27 Tribals participated in the Farmer’s
Meet and were keen to take up trout farming at
Sirikhola and Timbure. Based on the survey it is
evident that Sindebong and Pabak villages near
Kallingpong and Bungkulung near Mirik are

Farmers Meet at Sindbong Village

suitable for carp culture while the villages
Gorkhey, Daragaon, Sirikhola, Timbure and
Phedikhola are suitable for trout culture because
of a favorable thermal regime.After the survey,
ten farmers have been selected for scientific
intervention to upscale Jhora fishery in
Sindebong village under Kalimpong-I
Development Block. Ten farmers in Sirikhola
and Timbure village of Darjeeling Pulbazar
Block have been selected for Rainbow trout
culture.
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Stripping of Rainbow Trout in U.ttarey Farm

A training on "Culture and Breeding of
Rainbow Trout" was provided by DCFR Scintist
Dr. N.N.Pandey and Dr.Haldar to the farmers
of West Sikkim on 28th November 2013.
Training was imparted on various aspects of
trout farming with practical demonstration to
Twenty five trout growers from Shree Badam,
Simphok, Begha, Dhampaley, Uttarey, Lingay
and Sopakha area along with Departmental
personnel were participated in the training
programme.

9.1.2 Fish Farmer's Day Celebration

To commemorate the Induced fish breeding
success, Directorate of Coldwater Fisheries
Research (DCFR), Bhimtal celebrated Fish
farmer’s Day at village Tharu Teeshora, in
Udham Singh Nagar, Uttarakhand on 10 July
2013. The programme was presided over by
Dr. Ashoktaru Barat, Director, DCFR, Bhimtal,
Uttrakhand. Dr.R.S.Patiyal, Sr. Scientist and
programme coordinator of the programme
welcomed all the farmers, entrepreneurs,
dignitaries and media persons.

In the inaugural address, Dr. Barat welcomed
all the farmers and highlighted the importance
of rural aquaculture for income generation and
for livelihood security particularly for the poor
farmers with smaller land holdings. He said this
may be a small beginning today; however, he
assured the gathering that in future also
Directorate will regularly organize such
progrmaes in the area for development of

ﬁl

Distribution of nets to beneficiary

aquaculture activities. Dr Barat requested local
fish farmers to be in touch with scientist and
also visit DCFR,Bhimtal for better utilization
of available farming technologies. Under the
directorate TSP programme. Seed, feed Plankton
nets, hand net, cast net and thermometer were
distributed to adopted progressive fish farmers
of the area.

9.1.3 Farmer’s Field Day

o« DCFR Field Centre at Champawat
organized Farmers Field Day on 12th
February, 2014 at village Katarh in
Champawat District. In this village Shri
Laxman Singh the only farmer of
Champawat District growing rainbow trout
in 7 raceways participated. He is also
practicing the fish cum poultry farming. The
farmers were explained the trout culture
practices. Sampling for growth, and health
condition was undertaken. Physico-chemical
parameters of raceways also collected. During

View of trout raceways at village Katarh Champawat




the visit, algal growth in trout raceways was
observed. Farmer was advised to remove the
algal mat from the raceways and provide
balance farm made diet to trout juveniles.
Programme was cordinated by Dr. Suresh

Chandra.

DCFR

A cluster of trout growers was developed in
the Upper Rimbi area in West Sikkim with
6 raceways of tribal farmers. Training was
imparted for these tribal trout growers and
farm advisory service was provided by the
DCEFR, Bhimtal. Unfortunately, there was
a great disaster loss in this area due to the
heavy rain and cloud burst on 30th July,
2013. Out of 6 trout raceways of the tribal
farmers, 3 have been completely washed out
and 3 were partially damaged. Technical and
financial support was provided for
reconstruction and renovation of those
raceways to revive that trout farming cluster.
It would be very helpful for rehabilitation of
these affected 6 families and to provide a
better way to sustain their livelihood.

Private raceway at upper Rimbi
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Technical and financial assistance was given
to Uttarey trout farm for the feeding of brood
stock and renovation of ova house facility.
Dr. Madhumita Mukherjee, Executive Director,
NFDB, Hyderabad, interacted with trout growers
in the area and observed the breeding activities
during her visit at Uttarey Trout farm on 27th
November 2013.

o Polyculture of exotic carp in polythene lined
pond is a proven technology for the mid hill
region. A polytank having the size of
15x8.5x1.5M (Capacity-1.9 lakh lit.) was
established at KVK Kafligarh. Pond was
inaugurated by Hon'ble Secretary DARE &
DG, ICAR on 1st June 2013. Advance
fingerlings of the size of 30-40g were stocked
during the month of June 2013 @ 3 fish/m3
. Fish were fed with rice polish and MOC @
3% of their body weight. Grass carp was fed
with green farm foliage. The drain water
from the pond is also used for the vegetables
plots. Fish grown well due to the increasing
water temperature during day hours and
reached upto the size of 300- 500 gm in 8
months. This pond is used as the
demonstration unit for the farmers training.

Program was cordinated by Dr. N. N. Pandey

D
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KVK demonstratlon Pond in Kofhgarh

9.1.4 Participation in Exhibition
The institute participated in the following
exhibition related to fisheries and aquaculture

activities in different parts of the country during
the year 2012-13.

o Exhibition during Kisan Mela organised
by VPKAS, Almora on 13th April, 2013

o Exhibition in connection with "International

il

symposium on Green Fisheries: twards
Green technologies in fisheries" during 21-
23 May, 2013 organised by CIFT, Cochin
and Society of fishery technologists.

o  Exhibition in "Farmers Meet" organised by
KVK, Kafligarh on 1st June, 2013.

» Exhibition organised by NBFGR during
"Expert consultation on fish genomic
research in India" at Manglore on 2nd
August, 2013.

o Exhibition in Kisan Mela organised by
VPKAS, Almora on 25-26th Sept., 2013.

o  Exhibition in Kisan mela & Agro industrial
exhibition organised by G.B. Pant University
of Ag. & Tech. Pantnagar during 4-7th Oct,
2013.

o Exhibition in farmer training organised by
DCFR, Bhimtal in collaboration with KVK,
Bajoura and CIFT, Cochin at Bajoura, Kullu
(H.P) during 11-13 Dec. 2013.

o  Exhibition in consultation workshop on self
sufficient and sustainable aquaculture in NE
region, organised by CIFA at Agartala on
5th Feb, 2014.

»  Exhibition in Kisan mela, organised by IARI,
New Delhi during 26-28th Feb. 2013.

o Exhibition in Meen mahotsav at Itanagar,
Arunachal Pradesh during 21-22 November,
2013.

9.1.5 Interaction with Farmer and Students

o Two Scientists from Scotland visited DCFR
and interacted with Scientists of Directorate
regarding trout farming on 11" April, 2013.

o A batch of 19 students from Kumaon
University visited DCFR and interacted
with Scientists on 18 July 2013.

o A batch of 25 students from College of
Fisheries, G.B.Pant University of Ag. &
Tech Pantnagar visited DCFR and interacted
with Scientists on 27 Sept. 2013.

o A batch of 11students from Bhartiyam
International School, Rudrapur visited DCFR
and interacted with Scientists on 8 Oct. 2013.




Exhibition stall of DCFR, Bhimtal in
Kisan mela at IVRI, Bareilly

DCFR

S0
. Exhibition stall of DCFR, Bhimtal in
Kisan mela at VPKAS, Almora

Scientist interacting with the farmers of Haflong, Assam

o A group of 14 students from College of
Fisheries, G.B.Pant University of Ag. &
Tech Pantnagar visited DCFR and interacted
with Scientists on 28® Oct. 2013.

o A group of students from College of
Technology, G.B.Pant University of Ag. &
Tech Pantnagar visited DCFR and interacted
with Scientists on 22 Nov. 2013.

o Exposure visits were under taken in two
batches of students from MITR, Haldwani
to DCFR on 20* & 227¢ Nov. 2013.

o A group of 22 students from D.A. College
of Agriculture, Ag. University Anand,
Gujrat visited DCFR and interacted with
Scientists on 29" Nov.

o A group of 20 students from City College
Kolkatta visited DCFR and interacted with
Scientists on 9% Dec.2013.
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Exhibition in Meen Mahotasav at Itanagar, AP.

o A group of 54 students from Ranyas College,
University of Delhi visited DCFR and
interacted with Scientists on 13rd Dec. 2013.

o Students from Deptt. Of Zoology, AMU,
Aligarh visited DCFR and interacted with
Scientists on 7" March,2014.

» DCEFR provided farm advice to the 42 trout
growers of the West Sikkim district and 14
farmers of East Sikkim.

9.2 Farm Activities

9.2.1 Rainbow Trout Breeding at DCFR Field
Centre, Champawat

Total 76 female rainbow trout brooder of
weight and length of 537-1559g and 350 - 470mm
were stripped for seed production in four trials
on 9,10,13,&31¢ January, 2014 at DCFR Field
station Champawat. In comparison to previous
years, female brooder maturity was observed
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about 10-15 days earlier. At the time of stripping,
about 20-30% female trout showed hydration in
ovary which resulted to fluidly egg release with
poor fertilization rate. This may probably due
to over maturation in raceways. The functional
fecundity of above used rainbow trout stock
recorded between 63-185¢g. Total about 1, 14,000

eggs of rainbow trout have been stripped which Bowaged & Eyed ova
are being incubated in 12 troughs in hatchery. 130 3janry
During incubation, water temperature of egg
rearing trays ranged between 3-60C and 40-47
days were taken to hatch the eggs.
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Damged eggs and eyed ova of rainbow trout

Regular lifting of unfertilized eggs

9.2.2 Breeding and Seed Production of
Ornamental Fishes at Bhimtal

The DCFR, Bhimtal has initiated the work
on breeding and seed production of ornamental
fishes under DBT Project. To experiment on it
300 brood stock of barilius sps,koi carp and gold
fish were raised in institute's pond and bred
successfully. Around 3000 fingerlings of gold fish
and kot carp are now ready to stock in farmers'
pond.

Successful breeding of the Gold fish
- (Carassius oratus) in the month of March and

. 2013 was carried out at DCFR Bhimtal campus.

_ v ) - Brood stock was purchased from market and
. s acclimatized in poly lined ponds for 1 year.

g [* Mature healthy Gold fish brooders were
F AR ; segregated from pond (Temp 21-26) and kept in
N K 1 FRP tanks (Temp 15-19). The breeding was done

Maintaining hygienic condition in trays in FRP tanks without introducing a hormone.

il



Aquatic macrophytes hydrilla were introduced
into the tank for eggs. All female released
viable egg after 42 hrs and hatching took placed
in 120 hrs. A hatching success was achieved 50%.

The induced spawning of Kot carp (cyprinus
carpio) was carried out in the DCFR campus
Bhimtal on August 2013.The breeding was done
in FRP tanks( Temp.18-23) .Mature healthy koi
carp brooders (200-250 g) reared in cemented pond
(Temp.19-25) were selected for breeding. The
spawning was induced by intra-peritoneal injections
of ovaprim at a dose of 0.3 mL/kg body weight.
The egg release was witnessed within 15 hrs and
hatching was observed in 84 Hrs. A hatching
success was achieved of about 80%.

9.3 Advisories and on Farm Demonstration

o Shri Amber Bahahur Gurung, resident of
Upper Sree Badam, west Sikkim basically a
cardamom farmer was developed as a
progressive trout grower. Started Trout
Farming during the year 2011 and
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constructed a trout raceway of the size of
15m x 2m x 1.5m. He stocked 500 fingerlings
of rainbow trout during the month of May,
2012. DCFR Scientists visited his site and
provided technical support and maintenance
of the raceway, feed &feeding, health care
and other intercultural activities. He
procured seed and feed from the state trout
farm, Uttarey and used pelleted trout feed
@ 4% of the biomass twice a day. After
technical support he harvested 302 kg fish
of the size of 600-1000 g. in the month of
June 2013 and sold in fresh condition to the
resort at Kaluk Bazar @ Rs. 600/kg. He
earned around one lakh rupees by selling the
trout fish grown at his own backyard.

o Mr. Kushal Gupta, trout fish farmer cum

restaurant owner, Kullu (HP) was extended
the technical knowhow by DCFR on basics
of trout farming like feed, feeding, health
management, breeding and larval rearing.
He also attended hands on training on
preparation of value added products of trout.
Thus khusal could manage and introduce
his trout production as a new trout fish
meals in menu of his restaurant.

'I' ll.rlplull:
Direcorsle o Coldwater Fisheries Research (ICAR), Bhimi

Mr. Kushal Gupta



Study on Fish and Fisheries of Yamuna and Tons &
its Tributaries in Uttrakhand under Institutional
Consultancy

he River Yamuna is the largest tributary of

the river Ganga in northern India. It
originates from the Yamunotri Glacier point
near Bandar Punch (380 59' N 780 27" E) in the
Mussourie range of the lower Himalayas in the
district of Uttarkashi (Uttarakhand). After
traversing lower Himalayas for about 75 km, the
river forces its way through the Shiwalik range
and emerges out of Himalayas in Doon valley.
The river meets several of its tributaries on the
course of its flow. The major tributaries of the
river are Hanuman Ganga, Vadyar Gad, Kamal
Nadi, Aglar river and Tons river in Upper
Yamuna basin (Uttarakhand) and Betwa,
Chambal, Ken and Sindh in Lower Yamuna
basin. The Tons river originates from the high
Bandarpoonch mountain and flow through
Himachal Pradesh and meets Yamuna below
Kalsi near Dehradun, Uttarakhand. Different
developmental processes such as abstraction of
water for various purposes and construction of
hydroelectric projects may have impact on the
aquatic flora and fauna. A field study was carried
out to collect primary data on aquatic flora and
fauna of Yamuna and Tons & its tributaries.

The field studies were conducted during
March-April and May-June 2013 at 28 locations
in Yamuna starting from Janaki Chatti to Ponta
Sahib and in Tons from Naitwar-Mori till
confluence of Yamuna and Tons for collecting
the primary data on physico-chemical parameters

of water and aquatic flora & fauna in the study
area.

Among phytoplankton Baccillariophyceae
(15 genera), Chlorophyceae (14 genera),
Cynophyceae (7 genera) form the dominant
groups while Dinophyceae, Eugliniphyceae and
Xanthophyceae are poorly represented.
Baccillariophyceae (50-80%) dominated the bulk
of plankton community followed by
Chlorophyceae (30-60%) and Cyanophyceae (1-
8%) other group contributed less than 6% of total
plankton community. Zooplanktons are mainly
comprises of Prtozoans, Rotifera, Copepoda,
Ostracoda and Insect larvae. The Protozoan (40-
70%) were the main contributor in the total
zooplankton community followed by Rotifers
(30-60%), Copepods (10-30%), Ostracods (5-10%)
and Insect larvae (2-5%). Occurrence of benthic
macrobiota was generally low in the upper
reaches of Yamuna and Tons probably due to
low thermal regime and low level of suspended
organic material. The benthic microbiota was
dominated by Ephemeroptera (7-60%) followed
by Tricoptera (5-42%), Coleoptera (2-12%),
Odonata (1-2%) and Diptera (<1%).
Ichthyofauna: Fish abundance was higher in the
lower reaches of Yamuna and Tons as compared
to upper reaches. Important fish species recorded
were Schizothorax richardsonii., Nemacheilis spp.
Barilius spp., Raimos bola, Tor spp. Puntius sp.,
H. molitrix, Labeo dero, L. dyochelius, L. robita,
Cirrbinus mrigala, Cyprinus carpio, Bagarius
bagarius, Pangasius pangasius, Ompak bimaculatus
and Mestacemblus armatus.
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Brown trout caught from Rupin

Golden Mahseer

Under Institutional consultancy for
cumulative environmental Impact assessment
studies of Satluj basin in HP as partner
Institute with ICFRE, Dehradun, a survey
on the occurrence of important fish fauna
in the river Sutlej was conducted by a team

of Scientists from Directorate of Coldwater
Fisheries Research (DCFR).
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Cast net operation

Dr. D. Sharma provided consultancy service
regarding “Construction and Establishment
of Mahseer Hatchery” to Assam Bhoreli
Angling and Conservation Association,
Tezpur, Nameri, Assam, Department of
Fisheries, Govt. of Himachal Pradesh and
LANCO Energy Pvt. Ltd., Teestha-VI
project, Sikkim.

d
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11.1 National Hindi Workshop on “ Parvatiya
Chetron Mai Jaljeev Palan Vividhikaran”.

Two days Hindi workshop was organized
at DCFR, Bhimtal from 23-24 September 2013.
The main theme of this workshop was
“Parvatiya Chetron Mae Jaljeev Palan
Vividhikaran”. The chief guest on this occasion
was Dr B.S. Bisht, Director, BIT, Bhimtal and
Ex -Vice chancellor Pantnagar . Other Hon’ble
Dignatories Dr. Madan Mohan, ADG (M.Fy.),

ICAR, New Delhi, Prof. L]. Singh, Dean, College
of Fisheries, GBPUAT, DPantnagar,
Dr. P.C. Mahanta, Former Director, DCFR,
Bhimtal and Dr. B.C. Tyagi, Ex-Principal
Scientist, DCFR, Bhimtal were presented. Major
objectives of the workshop were (1) Coldwater
fish resource management. (i1) Diversification of
cold water fisheries and (ii1) Livelihood security
through aquaculture and participation of woman.
There were three technical session of the
workshop as of themes. The themes of the each

Dr.B.S. Bisht, Inaugurating the Hindi workshop
by lighting the lamp

Inaugural address by Chief guest Dr B.S. Bisht

il

Dr. Madan Mohan, ADG (M.Fy.), ICAR addressing the gathering




technical session were started with a key speaker
followed by theme papers and discussions. Dr.
A. Barat, Acting Director, DCFR gave a
presentation on the comprehensive achievements
of the Directorate. The other Key persons in the
workshop were; Dr. P.C. Mahanta, Former
Director, DCFR, Dr. L. J. Singh, Dean College
of Fisheries, Pantnagar, Dr. B.C. Tyagi, Ex-
Principal Scientist, DCFR and Deputy Director
(Fisheries) Uttarakhand. Following
recommendations were finalized in the plenary
session of the workshop.

o Inventory and temporal change in the
fishery resources should be carried out using
modern tools like Geoinformatics.

o Itisnecessary to Investigate implications on
climatic changes and bio-diversity of the
sector.

o To establish the breeding and culture
protocol of potential fish species in order to
diversify the hill aquaculture.

o To explore the potential ornamental fishes
for hills which can be a small venture for
women empowerment and livelihood security.

11.2 Training Program on "Culture and breeding
of important Coldwater Fishes

During 1-6 July, 2014 at DCFR, Bhimtal
Twenty senior officers and progressive fish
farmers from the Department of Fisheries, Govt.
of Meghalaya were trained for 6 days regarding
culture and breeding important coldwater fishes
at DCFR, Bhimtal. The participants were trained

Demonstration of Mahseer seed productions
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at the mahseer hatchery of DCFR and at its field
centre, Champawat regarding trout farming.
Both lecture and practical demonstration were
given to the participants.

11.3 Hands-on-training Programme on Molecular
Techniques for Fish Biodiversity Analysis

One week hands on training programme on
"Molecular techniques for fish biodiversity
analysis" was conducted at DCFR, Bhimtal From
1-6th July 2013 under NEH activity. The training
was organized for the researchers from
collaborating institutes of Northeast India, to
develop technical skills in molecular techniques.
Twelve participants from different institutes like
Guahati University, Assam; Rajiv Gandhi Hill
University, Arunanchal Pradesh; St. Antony
College, Shillong along with the students of
DCFR attended the training program. The
program was inaugurated by Dr. Ashoktaru
Barat, Director (Act.), Bhimtal. The training
programme was co-ordinated by Dr A Barat. The

= -ﬂ.% Te=
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training programme covered the theory as well
as practical aspects of fish genetic diversity
analysis using mtDNA markers and development
of SSR markers. Elaborate demonstration of data
analysis using various Bioinformatic software was
also demonstrated.

11.4 NEH Training Programme on Coldwater Fish
Farming in Meghalaya: New Approaches

A training program on "Coldwater Fish
Farming in Meghalaya: New Approaches" was
organized on 24-25 October, 2013 at ICAR
Research Complex for NEH Region, Barapani
in collaboration with ICAR Research Complex,
Barapani and Department of Fisheries, Govt. of
Meghalaya. Total of 100 participants from the
state fisheries department, KVK's as well as fish
farmers' form the different districts of Meghalaya
participated in the programme. The program
aimed to impart training to the farmers, so as to
increase the fish production in the state and
thereby by improving the socio economic status
and livelihood security of the rural farmers.
Dr. Debajit Sarma, Principal Scientist , Dr. S.K.

Training at ICAR Research Complex for NEH Region,
Barapani and Field visit to Laitkyrhong village of Meghalaya

il

Gupta, Scientist, DCFR and Dr. Arnab Sen,
Head, Animal Science Division (ICAR,
Barapani) delivered various lectures on culture
and breeding of trout, mahseer as well as
integrated fish farming in hills. A field visit was
carried out in the different villages like
Laitkyrhong, Laitmawroh, Umshning, Umran,
Kyrdem, Upper Shillong, Zirang, Umkteih with
the involvement of fish farmers of the local
vicinity. A practical demonstration was given
at the farmer's field regarding scientific
management of the aquaculture pond.

11.5 Farmer's Training Programme on Culture &
Breeding of Rainbow trout at Sikkim

There is a great scope of trout farming in
Sikkim State having good water quality and
sufficient quantity of cool, clean and flowing
water. DCFR, Bhimtal in collaboration with State
Fisheries Department of Sikkim extended full
support for promotion of Trout farming. Along
with enhancing trout production emphasis has
been given for seed production. Healthy brood
stocks are being maintained at different
Government trout farms with the technical
guidance of DCFR. Need felt hands on training
have been provided by DCFR on various aspects
of trout farming. In this connection, a need felt
Farmer's training on "Culture and Breeding of
Rainbow Trout" was conducted with practical
demonstration to the farmers of West Sikkim
on 28th November 2013.

Dr. N. N. Pandey (Sr. Scientist) and Dr. R.
S. Haldar (Sr. Technical Officer) demonstrated
the trout breeding procedure at State trout farm,
Uttarey (West Sikkim) and bred about 100 female
brooders with the production of 1.75 lakh
fertilized eggs. Twenty five trout growers from
Shree Badam, Simphok, Begha, Dhampaley,
Uttarey, Lingay and Sopakha area along with
Departmental personnel were participated in the
training programme. A constant technical
support has been provided by the DCFR to the
State with the hope that the State would be a
hub of trout seed and feed for the entire North-
East region.
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collaboration with CIFT, Cochin and KVK,
Bajoura during 11- 13 Dec. 2013. It is an
intervention of the DCFR, Bhimtal to popularize
the new value added products of the Rainbow
trout in tourist places like Kullu, Manali and
Lahaul Spiti. Training was conducted at KVK,
Bajoura and coordinated by Dr. N. N. Pandey,
Sr. Scientist and Dr. S. Ali, Scientist, DCFR
Bhimtal. Dr. A. Barat, Director (Act.) DCFR and
Dr. C. N. Ravishankar, Principal Scientist &
HOD, CIFT, Cochin inaugurated the
programme on 11th Dec, 2013.

Dr. Chandrakanta and Dr. Deepali Kapoor
SMS of KVK, Bajowa were associated in
organization. The training programme
demonstration for the preparation on Trout
fillet, trout streak, trout cutlets, trout ball, trout
fingers, trout wafers and feed preparation by
using trout silage was given by Dr. Bindu. ]. Sr.
Scientist and Dr. Mohan, C. O., Scientist from
CIFT and their technical staff. Technical
knowledge of culture and breeding of the trout
was provided by the DCFR. 50 farmers of the
distt. Kullu and Lahaul Spiti participated in the
training programme and prepared the value added
products of trout. This was learning by doing
exercise for the participants and they took keen
interest in learning different recipes of the trout.

A successful interaction session was also held
between scientists of DCFR, CIFT and private
trout growers, Association of anglers, Press of
Himachal Pradesh.

Diuss-io.n wit arr;1-errs.
11.6 Farmers' Training Programme on Culture,
Processing and Value Added Products of Trout at
Kullu ( HP)

A need based hands on training was
conducted for the trout growers of Kullu and
Lahaul Spiti district of the Himachal Pradesh in Demonstration for filleting

Iﬁ
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Value added products of Trout

11.7 Hands on Training on Laboratory Procedure,
Diagnosis & Control of Coldwater fish diseases at
DCFR, Bhimtal

A "Hands on training on laboratory
procedure, diagnosis & control of coldwater fish
diseases" was organized from 28th February - 6th
March, 2014 by Fish Health Section of the
DCEFR. Total 14 participants of State Fisheries
Departments, faculties and research scholars of
Gauhati and RGU university participated in this
training. The course program covering
theoretical as well as practical aspects of viral,
bacterial, fungal and parasitic diseases in
coldwater fish species, their diagnosis, and
identification of causative agents, treatment
methods and therapeutics. A training manual
was prepared and released on this occasion.
Mr. Sumanta Kumar Mallik, Dr Amit Pande, Dr

zl

Neetu Shahi, Dr R. S. Haldar, Dr Suresh
Chandra and Dr Debajit Sarma, Nodal officer
for NEH activity coordinated the program.
Dr A. K. Singh, Director, DCFR, Bhimtal
chaired the valedictory session of the program
and congratulated all the participants for their
successful completion of the training. He also
emphasized the importance of this training in
communicating basic as well as advance
techniques for location specific fish health
management practices.

J
Release of training manual

11.8 Training on "Aquaculture Practices in Tarai
Babar"

On10th July 2013 one day training
programme on "Aquaculture practices in Tarai
Babar" was orgonised at village Tharutisaur,
Khateema for tribal farmers. In the morning
session, a lively farmer - scientist interaction meet
was organized to solve the problems of farmers.
The expert scientists Dr. R.S. Patiyal, Dr. S.K.
Srivastava, Dr. Suresh Chandra, Dr. S. K. Gupta




and Dr. ML.S. Akhtar and Javaid LMir of DCFR,
Bhimtal participated in the interactive session
to address the queries raised by the farmers. In
the second half of the day field demonstration
programme was orgonised and on feeding,
netting, pond health monitoring, growth
checking was demonstrated. Training was
attended by about fifty men and women farmers
of the area.
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11.9 A Capacity Building Training Programme for
SC/ST farmers at village Pangu, Uttrakhand

A training programme for SC/St farmers was
organized at Pangu village, Pithoragarh under the
DBT project entitled "Economic development
of SC and ST community of mid hill region of
Pithoragarh district through aquaculture
intervention on 29 -30th September, 2013. 35
Participants from border villages namely Pangu,
Himkhola, Baiku, Gothi, Chalmachilanso
Uttarakhand were imparted training on know-
how on polytank fish culture. Coordinator of
the programme Dr. R.S.Patiyal briefed about the
aim and objective of the project and training
programme.

In the inaugural address Chief guest Shri
Arvind Singh Hyanki IAS appreciated DCFR
target specific efforts for the farmers of remote
and disadvantageous border areas and
emphasized a importance of rural aquaculture for
income generation and livelihood security.
During the programme chief guest distributed
seed, feed and fishing gears etc. to 35 farmers.

= ol L, Sy e

Field demonstration at village Pangu



CFR promoted collaboration with the
following national organizations and

agencies during the period under report.

ICAR Institutes

ICAR Research Complex, NEH, Sikkim
Center, Tadong

NBFGR, Lucknow

CIFRI, Barrackpur

CIFA, Bhubaneshwar

CIBA, Chennai

CIFT, Kochi

CIFE, Mumbai

PDFMD, Mukteswar

IVRI, Mukteswar

VPKAS, Almora, Uttarakhand

State Ministries/Department

Department of Fisheries, Arunachal Pradesh
Department of Fisheries, Sikkim

Department of Fisheries, J&K
Department of Fisheries, H.P
Department of Fisheries, Uttarakhand

Universities & College

GBPUA&XT, Pantnagar

Rajiv Gandhi University, Itanagar,
Arunachal Pradesh

GB Pant Institute of Himalayan Environment
and Development, Almora, UK

College of Fisheries, SKUAS&T, Srinagar,
J&K

CSKHP Agri. Univ., Palampur, H.P
Kumaun Univ., Nainital, UK

HNB Garhwal Univ., Srinagar, UK
Guawahati university, Guawahati, Assam

Central Ministries/Departments

Dept. of
Fisheries

Department of biotechnology
National Agricultural Innovative Project
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Sr. | Contributors Perticulars Accession
No. numbers
1. | Goel, C., Sahoo, P.K., Bhat, F.A,, Schizopyge niger mitochondrion, NC_022866
Balkhi, M.H. and Barat,A. complete genome
2. | Barat, A., Sahoo, PK., Patiyal, R.S., Tor putitora ATP synthase 8 and ATP KF356210-
Ali, S., Sati, J. and Kumar, R. synthase 6 genes KF356211
3. | Belwal, K. and Pande, A. Charactertization of TLR-5 in Schizothorax KF742778
richardsonii, partial coding sequence.
4. | Belwal, K. and Pande, A. TLR -3 of Tor putitora, partial coding sequence. KC894742
59 Belwal, K., Kumar, A., Thakuria, D. Barilius bendelisis Toll-like receptor 3 (TLR3) mRNA, | JX566893.2
and Pande, A. partial coding sequence.
6. | Belwal, K., Thakuria, D., Kumar, A. Schizothorax richardsonii Toll-like receptor 3 (TLR3) | JX855121.2
and Pande, A., mRNA, complete coding sequence.
7. | Chaturvedi, P., and Pande, A, Hepcidin gene in Tor putitora (golden mahseer) KC693650
partial nucleotide sequence.
8. | Chaturvedi, P., Dhanik, M. and Characterization and Structural Analysis of Hepcidin | KC894741.1
Pande, A. Like Antimicrobial Peptide From Schizothorax
richardsonii (Gray) complete coding region
9. | Goel, C., Sahoo, P.K. and Barat, A. Schizothorax plagiostomus mitochondrion, KF928796
complete genome
10. | Goel, C., Sahoo, P.K., Bhat, FA., Schizothorax labiatus mitochondrion, KF739398
Balkhi, M.H. and Barat, A. complete genome
11. | Kumar, R., Barat, A. and Sahoo, P.K. | Schistura sikmaiensis SSR sequences KJ545923-
KJ545958
12. | Sahoo, P.K., Barat, A. and Goel, C. Schizothorax progastus mitochondrion, KF739399
complete genome
13. | Sahoo, P.K., Goel, C., Bhat, FA., Schizothorax esocinus mitochondrion, KF600713
Balkhi, M.H. and Barat, A. complete genome
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J.L, 2014. Study on mid hill tree Mahal or
Mol (Pyrus pashia Buch & Ham.) leave
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eggs.16 IASFC (22-23 Feb, 2014)on Nano-

Iﬁ

biotechnology approaches for sustainable
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by Bioved Research Society, Allahabd. Page
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Chandra, Suresh, Radheyshyam, Saha, G.S.,

Safui, Lekha, Adhikari, S., Barik, N.K.,
Eknath, A.E. and, De, H.K ., 2014. Fish
disease surveillance and control measures in
village community ponds in Khurda and
Puri Districts of Odisha. 16 IASFC (22-23
Feb, 2014) on Nano-biotechnology
approaches for sustainable agriculture and
rural development organised by Bioved
Research Society,Allahabd. Page no.32, OR
Abstract No.61
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14.1 Institutional Projects

Project Project title Project Leader & Year of Year of
Code Associate Start completion
AQ3 Performance of chocolate mahseer (Neolissochilus Debajit Sarma 2008 2013
hexagonolepis) in freshwater aquaculture system in M.S. Akhtar
Kumaun Himalaya
AQ8 Development of molecular marker for identification of | A. Barat 2011 2014
usable traits in important Coldwater fishers P.K. Sahoo
R.S. Patiyal
S. Ali
AQ9 Performance of indigenous minor carps L.dero and N.N. Pandey 2011 2015
L.dyocheilus as candidate species for hill aquaculture | R.S. Haldar
Prem Kumar
R.S. Patiyal
S. Ali
AQ10 Evaluation of seed rearing techniques of Common M.S. Akhtar 2011 2015
carp and golden mahseer stock enhancement S.K. Mallik
in semi temperate himalayan lakes using N.N Pandey
floating cages Debajit Sarma
R.S. Haldar
Santosh Kumar
AQ11 Study on viral diseases in trout producing Amit Pande 2011 2014
states of India R.S. Haldar
AQ12 Seasonal incidences of parasitic fungal and Suresh Chandra 2011 2013
non-infectious diseases of Coldwater fishes and Amit Pande
evaluation of herbal extracts for their Control S.K. Mallik
AQ13 Potential bacterial pathogens in rainbow trout Neetu Shahi 2011 2016
farms from northern India and maintenance of S.K. Mallik
bacterial agents Suresh Chandrsa
AQ14 Performance evaluation of improved strain of S.K. Srivastava
Common carp champa-1 & champa-2 at different Suresh Chandra
thermal regimes R.S. Patiyal
S.K. Gupta
Debajit Sarma 2011 2014
CF3 Ornamental fish resources in Coldwater region of S.K. Gupta 2011 2014
India :Investigation and Documentation Debajit Sarma
S.K. Srivastava
CF4 Study on selection of suitable sites for aquaculture in | Prem Kumar 2011 2014
selected Coldwater area using GIS tools R.S. Haldar
Amit Kumar Saxena
CF5 Development of database and evaluation of S. Ali Prem Kumar 2011 2014

culture and breeding status of rainbow trout
(onchorhynchus mykiss) in India

P.K. Sahoo
R.S. Patiyal




14.2 Inter-institutional Outreach Activities (Fisheries Division-ICAR)
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Project Project title Project Leader & Year of Year of
Code Associate Start completion
NP1 An outreach activity: Development of larval N.N. Pandey 2014 2017
feed of L. dyocheilus for better growth, survival M S Akhtar
and quality seed production
NP3 An outreach activity: Nutrient profiling and Debajit Sarma 2013 2017
evaluation of fish as a dietary component N.N. Pandey
Neetu Shahi
M.S. Akhtar
14.3 National Surveillance Project
Project Project title Project Leader & Year of Year of
Code Associate Start completion
NP1 An outreach activity: Development of larval N.N. Pandey 2014 2017
feed of L. dyocheilus for better growth, survival M S Akhtar
and quality seed production
NP3 An outreach activity: Nutrient profiling and Debajit Sarma 2013 2017
evaluation of fish as a dietary component N.N. Pandey
Neetu Shahi
M.S. Akhtar
14.4 Externally Funded Projects
Project Project title Project Leader & Year of Year of
Code Associate Start completion
NAIP Enhancement of livelihood security through Prem Kumar 2009 2013
(Comp-3) | sustainable farming systems and related farm
enterprises in North-West Himalaya
DBT Molecular characterization and development Amit Pande 2011 2013
of a diagnostic test for the identification of filterable N.N. Pandey
agent isolated from diseased rainbow trout
DBT Economic development of SC and ST Community R.S. Patiyal 2012 2015
of midhills region of pithoragarh district through P.K. Sahoo
aquaculture interventions.
DBT Evaluation of a genetic toxicity and ecological Debajit Sarma 2012 2015
damage caused by Coalmines on fish fauna of Neetu Shahi
simsang river garohills, Meghalaya and S.K. Mallik
development of microbial bioremediation
measures. (DBT Twin program with NE)
DBT Development and characterization of microsatellite A. Barat 2012 2015
markers and assessment of genetic diversity of P.K. Sahoo
Schistura sikmaiensis from North-east India
(DBT Twin program with NE)
DBT Transcriptome profiling of immune responsive A. Barat 2013 2016
genes in Golden mahseer (Tor putitora) P.K. Sahoo
AICRP Enhancement of carp fish production by using N.N. Pandey 2010 2013
polytanks in mid hills under APA programme in Prem Kumar

collaboration with VPKAS, Almora

| 86



15.1 Abroad

Debajit Sarma attended the 10" AFAF,
CAA4 2013 at Yeosu, Korea from April 30-
May 04 2013 organized by Asian Fisheries
Society.

Neetu Shahi attended and presented the
research work at Aquaculture 2013
conference at Las Palmas, Gran Canaria,
Spain from 2™ to 7* November 2013,
organized by Elsevier.

S.K. Gupta attended a three months
International training programme at Ghent
University, Belgium on Plant based
Nutraceutical in feed of aquatic organism
from December 19* 2013 to March 3¢ 2014.

15.2 India

Conference/symposia/seminars/workshop

A.Barat, N.N.Pandey and R.S Patiyal
attended International symposium on Green
Fisheries: towards Green technologies in
fisheries’ organised by CIFT, Cochin and
Society of fishery technologists and presented
a paper during 21-23 May, 2013.

A .Barat participated in the Directors’
Conference at Delhi from July 15-17, 2013.
Amit Pande and S chandra participated in
the Launching of the workshop of “National
Surveillance Programme on Aquatic Animal
Diseases” held at NBFGR, Lucknow, w.e.f.
May 27-28, 2013.

N.N. Pandey attended consultation
workshop on “Self sufficient and sustainable
aquaculture in NE region, organised by
CIFA at Agartala on 5th Feb, 2014

Prem Kumar and M. S. Akhtar attended the
workshop on ‘Development of digital
knowledge platform for fisheries” organized
by ICRISAT (Hyderabad) at CMFRI, Kochi
during 29 - 30 April, 2013.

A. K. Singh and Prem Kumar participated
in National Seminar on Climate Reliance and
Sustainable livelihood in hills during 10-
11.3.2014 at NASC, Delhi organized by
VPKAS, Almora.

Suresh Chandra, R. S. Patiyal and S.K. Gupta
participated in the National Hindi Seminar
on “Parvative Chetron Mein Jaliejeev Palan
Vividhikaran during Sept., 23" - 24 2013
organized by DCFR at Bhimtal.

Suresh Chandra, N.N.Pandey, and
R.S.Halder participated in National
Workshop on Appraisal & development of
fisheries in Himachal Pradesh during July,
23t — 24% 2013 organized by Dept. of
Fisheries, Himachal Pradesh at Bilaspur.

15.3 Training/Meetings and Others

A. Barat associated with Secretary DARE
& Director General, ICAR New Delhi at
Leh from September 13-16, 2013.

A Barat attended DBT Task Force Meeting
at Delhi on 28.05.2013

A.Barat attended Directors’ conference at
Baramati, Pune during January 19-20, 2014.
A.Barat attended Scientists-Farmers
Interaction meet at KVK, VPKAS Kafaligair

(Bageshwar) under the chairmanship of the
DG ICAR during 31.05.2013 to 01.06.2013




A Barat attended the meeting at Sunderban,
Bali, under the chairmanship of Secretary
DARE & Director General, ICAR on
October 2, 2013.

A Barat attended the meeting for National
mission on Himalayan ecosystem chaired by
DDG, NRM at NRM division KAB-II,
ICAR, New Delhi on February 28, 2014.

A Barat attended the meeting of all the ICAR
Institutes located in Uttarakhand region in
connection with rehabilitation and
mitigation measures in the State as per
instructions of the Secretary DARE & DG
ICAR at VPKAS, Almora on June 21, 2013.
A Barat attended the meeting with chairman
of QRT and Deputy Director General (Fy.)
at SMD on July 25, 2013.

A Barat attended the meeting with
Department of Fisheries, West Bengal under
the chairmanship of Secretary DARE &
Director General, ICAR, New Delhi at
Kolkata on November 23, 2013.

A Barat participated in the meeting convened
by the Principal Secretary (Fisheries),
Government of Himachal Pradesh during
June 5-8, 2013.

A Barat participated in the EFC/SFC
meeting at ICAR Headquarter New Delhi
on November 13, 2013.

Amit Pande participated in the Brain
storming session on “Prioritization of
Research Areas on Nano-bio information
Technology” held at GBPant University
AG&Tech, Pantnagar from July 12-13,2013.
Debajit Sarma and M. S Akhtar participated
in Meen Mahotsav, 2013 organized by
Department of Fisheries, Govt. of Arunachal
Pradesh at Itanagar during 21-220d
November.

M. S. Akhtar participated in the ICAR
sponsored CAFT training programme on
“Development and nano-sizing of
biotechnological products for fisheries
and aquaculture” at Central Institute of
Fisheries Education, Mumbai during
525" February, 2014.
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N.N.Pandey attended Uttarakhand state
level joint meeting for Ag. Development,
organised by CSWCRTI, Dehradun and
performed a presentation on 13th May, 2013.
Neetu Shahi attended the DBT, task force
meeting at New Delhi on 11" November
2013.

P.K. Sahoo attended the Expert Consultation
meeting on Resilient Aquaculture - Vision
2050 at CIFA and participated in the
discussion on September 6, 2013.

Prem Kumar and M. S. Akhtar participated
in the 2nd meeting to finalize DCFR’s 12
Plan EFC document along with CIFR’s EFC
Memo during 23-25 July, 2013 at CIFRI,
Barrackpore, Kolkata.

R.S.Patiyal attended the DBT, task force
meeting at New Delhi on 8" October 2013.
R.S.Patiyal attended the meeting on
“Contingent Plan for relief “ with CDO
Pithoragarh On 22 June 2013

15.4 Workshop/Training /Meeting/Demonstration
Organized

Amit Pande and R. S. Haldar organized a
“Farmers Meet” in the village of Sirikhola
on 18th May 2013 to promote rainbow trout
farming under tribal sub plan.

Amit Pande R. S. Haldar organized a
“Farmers Meet” in the village of Upper
Sindbong (Kalimpong-1 Block, Darjeeling)
on 17th May 2013 to motivate the Jhora fish
farmers for promoting Jhora fishery under
tribal sub plan.

D. Sarma and S.K.Gupta organized a
training program on “Coldwater Fish
Farming in Meghalaya: New Approaches”
organized on 24-25% October, 2013 at ICAR
Research Complex for NEH Region,
Barapani in collaboration with ICAR
Research Complex, Barapani and Department
of Fisheries, Govt. of Meghalaya.

Front line demonstration on integrated fish
farming was conducted at Village Balkheda,
Dist. Udhamsingh nagar, on 17" October,
2013 by S.K. Srivastava, S.Chandra
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and S.K.Gupta.

Prem kumar organized National workshop
in Official language “Parvative Chetron Mein
Jaliejeev Palan Vividhikaran during Sept., 2°
- 2*h 2013 organized by DCFR at Bhimtal.
S K Srivastava organized Field day at Haflong
in Dima Hasao district of Assam on January
14, 2014

S. K. Srivastava organized awareness camp
at Kamrup district Assam on January 22,2014
S.Chandra and S.K.Gupta organized a field
day on 11* Nov. 2013 at Village Katharh,
Champawat to impart the technical know
how of scientific methods of carp culture in
hilly region.

S.K. Srivastava, S.Chandra and S.K.Gupta
organized farmers field school at village
Bheti, in Lohaghat on 10" October, 2013.
Suresh Chandra worked as Co-Chairman
of a Technical Session-on carp aquaculture-
status scope and development during the
National Workshop on “Appraisal and
Development of Fisheries in Himachal
Pradesh “at Bachat Bhawan, Bilaspur, HP
on 24" July, 2013.

Suresh Chandra demonstrated Fish disease
investigation and fish health management
methods to the trainnes from Meghalaya
on 14"June,2013 at DCFR Field Centre,
Chamapawat.

Suresh Chandra organized demonstration
programme on coldwater parasitic disease
diagnosis methods to the participants of
Meghalaya on 14"June,2013 at DCFR Field
Centre, Chamapawat.

Suresh chandra worked as as Co-coordinator
of the Training Programme on “Hands on
Training on Laboratory Procedure,
Diagnosis and Control of Coldwater Fish
Diseases” organized by DCFR,Bhimtal
during 28" Feb-06"" March,2014 under the
NEH activity.

A meeting of farmers interest group from
village Katharh, Bheti, Toli, and Kharkbagar
was organized at DCFR field centre
Champawat on 5% October, 2013 by S.K.

il

Srivastava, S.Chandra and S.K.gupta

R. S. Patiyal and Prem kumar organized a
“Farmers Meet” in the village Gothi on
dated 23.8.13 and distributed fish seed and
feed to farmers.

Front line demonstration on carp culture
in poly lined pond was given by R. S. Patiyal
at village Pangu of Distt. Pithoragarh in mid
hill region on dated 1.9.13 .

R. S. Patiyal and Prem kumar organized
awareness camp at Khateema village for the
promotion of integrated fish farming On
8.1.14 .

Field day was orgonised at Lalkunwa
Bindukhata on 10.12. By R.S. Patiyal

R. S. Patiyal organized a “Farmers Meet” in
the village of Thal , Distt Pithoragarh on
4th Feb 2014 to promote integrated fish
farming in midhill region under tribal sub
plan.

R. S. Patiyal organized seed distribution
programme on 13.4.13 in village Salmatta,
Lamkhena and Karghata Khateema
Scientist- Farmers interaction meet on health
monitoring in trout raceways organized by
Dr S.Chandra at village Katarh, Champawat
on 08.01.2014.

Dr S.Chandra and Dr R.S.Patiyal organised
mobile advisory Service on feeding and fish
tank management and Scientist farmers
interaction meet organized at village Sauvra,
Khatima, U.S. Nagar on 28.02.2014.

Dr S. Chandra organised mobile advisory
Service on management measures for
minimizing cold stress in fish tanks given
to fish farmers of village Toli, Champawat
on 9% January, 2014.

Dr S.Chandra organised Farmers Field
School at village Bheti, Lohaghat on fish
farming for livelihood development on
26.02.2014.

A success story on-Integrated fish farming
in mid hill was monitored and demonstrated
by S. K. Sriwastava, S. Chandra and
S. K. Gupta.




15.5 Students Guided

Kaustav Bhagawati from CIFE Mumbai
completed his master thesis on the topic of
“Effect of zinc on dietary growth and survival
of golden mahseer” under the co-supervision
of Dr. D. Sarma

Miss Geetanjali Bhaisoara from  Kumaun
University completed her M.Sc. thesis on
the topic entitled “Histopathological and
scanning electron microscopic studies of
Barilius bendelisis infected with fungus”
under the supervision of Dr. D. Sarma

Mr. Ravindra Kumar of Kumoun University,
Bhimtal completed his dissertation thesis on
the topic “Biochemical characterization of
bacterial flora associated with fertilized eggs
in Rainbow Trout, Oncorbynchus mykiss
during hatchery incubation at Champawat,
Uttarakhand and efficacy evaluation of a
herbal disinfectant for their control” under
the supervision of Suresh Chandra, and
Neetu Shahi.

Mr. Amir Bashir from Department of
Zoology and Biotechnology, Garhwal
University (A Central University), Srinagar,
Garhwal Uttarakhand is pursuing Ph.D.
under the co-supervision of R. S. Patiyal on
the topic of Molecular Characterization of
Fish Species of Selected Families

Mr. Chirag Munjal on the topic
“Histopathological and ultra structural
studies of rainbow trout infected with fungal
disease” under the supervision of Dr. D.
Sarma

Ms. Monika Gupta from CIFE Mumbai is
pursuing Ph.D. under the co-supervision of
N.N. pandey on the topic of “Study on
induced breeding and seed production of
indigenous carp, L. dyocheilus (McClelland)
in captivity under coldwater condition”.
Ms. Neha Saxena from CIFE Mumbai is
pursuing Ph.D. under the co-supervision of
R. S. Patiyal on the topic of Gonadal
Development and Captive Breeding of Hill
Stream Fish Barilius Bendelisis (Hamilton,
1807)
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Puspita Das from Department of Zoology,
Kumaun University, Nainital Completed her
thesis on “Comparative studies of nutrient
quality on Mahseer and Trout in Eastern and
Western Himalayan region” under the
supervision of Dr. D. sarma

15.6 Technical Lectures/Talks

Ashoktaru Barat, delivered a lecture on
“Mitochondrial DNA markers” at
Department of Zoology, Guwahati
University, Assam on 21st November, 2013.
Debajit sarma delivered lecture on
“Development of coldwater fish farming in
Arunachal Pradesh” during Arunachal
Meen Mahotsav, 2013 organized by
Department of Fisheries, Govt. of Arunachal
Pradesh at Itanagar during 21-22 November,
2013.

M. S. Akhtar delivered a lecture on
‘Coldwater fish nutrition and feed
formulation’ to the officers of State Fisheries
Department, Govt. of Meghalaya under the
training programme on ‘Culture and
breeding of important coldwater fishes’
during 10-16 June, 2013 organized by at
DCEFR, Bhimtal.

M. S. Akhtar delivered a lecture on ‘Nutrition
and fish health’ to the participants under the
training programme on ‘Hands on training
on laboratory procedures, diagnosis and
control of coldwater fish diseases, 28 Feb. to
6 March, 2014, organized at DCFR, Bhimtal.
M. S. Akhtar delivered a talk on ‘Nutrition
and feeding of Golden mahseer’ to the
officers of State Fisheries Department, Govt.
of Himachal Pradesh under the training
programme on ‘Seed production and
hatchery management of mahseer’ during 1-
6 July, 2013 organized by DCFR at Bhimtal.
N. N. Pandey delivered a lecture on
“Coldwater fish farming’ in farmers training
programme organised by KVK, Kafligarh
on 23 Jan. 2014.

N. N. Pandey delivered a lecture on “Culture
and breeding of trout” in training
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programme on “Culture, breeding and value
added products of trout” organised by
DCEFR, Bhimtal during11-13 Dec, 2013.
N.N.Pandey delivered a lecture in training
programme on “Culture and breeding of
important coldwater fishes’ organised by
DCEFR 11th June, 2013.
N.N.Pandey delivered alecture on coldwater
fish farming in training programme for
Fisheries inspectors organised by College of
Fisheries, Pantnagar 14th June, 2013
N.N.Pandey delivered a lecture on Fish
fungal diseases in training programme on
“Hands on training on laboratory procedure,
diagnosis & control of coldwater fish disease”
organized by DCFR, Bhimtal on 6th March,
2014.
Neetu Shahi delivered a lecture on
‘Coldwater fish disease’ to the officers of State
Fisheries Department, Govt. of Meghalaya
under the training programme on ‘Culture
and breeding of important coldwater fishes’
during 10-16 June, 2013 organized by at
DCEFR, Bhimtal.
Neetu Shahi delivered a lecture on “Molecular
identification of fish pathogenic bacteria’ to
the participants under the training
programme on ‘Hands on training on
laboratory procedures, diagnosis and control
of coldwater fish diseases, 28 February, 2014
to 6 March, 2014, organized at DCFR,
Bhimtal.
Neetu Shahi delivered a lecture on “Algal
bloom management in aquaculture pond”
in training programme on “Culture and
breeding of important coldwater fishes’
organised by DCFR 11t June, 2013
Prem Kumar delivered an invited talk on
‘Coldwater fisheries resource assessment and
management’ in National workshop in
Official language “Parvatiya Chetron Mai
Jaljeev Palan Vividhikaran” Organized by
Directorate of Coldwater Fisheries Research,
Bhimtal during 23-24 September 2013.
Prem kumar delivered an invited talk on
“Enhancement of Livelihood Security

il

through aquaculture in polytanks in mid
hills”. During Seminar on Climate Reliance
and Sustainable livelihood in hills during 10-
11.3.2014 at NASC, Delhi organized by
VPKAS, Almora.

R.S. Patiyal, delivered a lecture on “Himalay
Shetro mai Sajawatee Machliyo ke Palan se
Jeewika Suraksha kee Sambbawnayei during
National seminar on “Parvatiya Chetron
Mai Jaljeev Palan Vividhikaran” Organized
at DCFR, Bhimtal from 23-24 September
2013.

R.S.Patiyal delivered a lecture on
Aquculture practices in Tarai-Bhabar region
in the occasion of “Matsyapalak Divas”
organised in Tharootisaur  village
Sitarganj,U.S.Nagar on 9.7.13 to 10.7.13 .
R.S.Patiyal, delivered a lecture on Mabseer
culture and Conservation during NEH
Training program on “Culture and Breeding
of Important Coldwater Fishes” on 12.6.13
for NEH officials at DCFR, Bhimtal
S. Chandra delivered a lecture on common
parasitic diseases of fish in the training
programme on Culture and breeding of
important coldwater fishes on 13-14" June,
2013.

S.K. Guptadelivered an invited talk on ‘rang
birangi machhiliyan/Sajawati machbaliyan”®
in National workshop in Official language
“Parvatiya Chetron Mai Jaljeev Palan
Vividhikaran” Organized by Directorate of
Coldwater Fisheries Research, during 23-24
September 2013.

S.K. Gupta delivered a lecture on “Trout
Culture breeding and Hatchery
Management” in training program on
“Coldwater Fish Farming in Meghalaya:
New Approaches” organized on 24-25
October, 2013 at ICAR Research Complex
for NEH Region, Barapani in collaboration
with ICAR Research Complex, Barapani and
Department of Fisheries, Govt. of
Meghalaya.

S.K. Gupta delivered a lecture on “Trout
farming” in training program on “Coldwater




Fish Farming in Meghalaya: New
Approaches” organized on 24-25 October,
2013 at ICAR Research Complex for NEH
Region, Barapani in collaboration with
ICAR Research Complex, Barapani and
Department of Fisheries, Govt. of
Meghalaya.

S.K. Gupta delivered a lecture on
“Ornamental fish culture” in the training
programme organized by GRAS (General
rural advancement society) on 13%
September 2013 for the fish farmers of
BAPRU cluster at patan , Lohaghat.
Sumanta K Mallik delivered a lecture on
‘Biochemical identification of fish pathogenic
bacteria’ to the participants under the
training programme on ‘Hands on training
on laboratory procedures, diagnosis and
control of coldwater fish diseases, 28
February, 2014 to 6 March, 2014, organized
at DCFR, Bhimtal.

R.S.Patiyal given talk on technical know-
how about Hill Aquaculture Practices, Seed
production of carp and ornamental fishes to
hundred farmer in the year.

15.7 Exhibition

D. Sarma participated in exhibition in Meen
mahotsav at Itanagar, Arunachal Pradesh
during 21-22th November, 2013.

DCFR, participated in exhibition in
consultation workshop on self sufficient and
sustainable aquaculture in NE region,
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organised by CIFA at Agartala on 5th Feb,
2014. (N. N. Pandey)
N. N. Pandey & Santosh kumar participated
in Exhibition in “Farmers Meet” organised
by KVK, Kafligarh on 1st June, 2013.
N. N. Pandey & Santosh Kumar participated
in exhibition in Kisan mela, organised by
IARI, New Delhi during 26-28th Feb. 2013.
N. N. Pandey & T. M. Sharma Exhibition
in Kisan mela & Agro industrial exhibition
organised by G.B. Pant University of Ag. &
Tech. Pantnagar during 4-7th Oct, 2013.

N. N. Pandey and Santosh Kumar
participated in Exhibition during Kisan
Mela organised by VPKAS, Almora on 13®
April, 2013.
N. N. Pandey, S. Ali & Santosh Kumar
DCEFR, participated in exhibition in farmer
training organised by DCFR, Bhimtal in
collaboration with KVK, Bajoura and CIFT,
Cochin at Bajoura, Kullu ( H.P) during 11-
13 Dec. 2013.
N.N.Pandey, R.S.Patiyal & T.M.Sharma
participated in exhibition in connection with
“International symposium on Green
Fisheries: towards Green technologies in
fisheries” during 21-23 May, 2013 organised
by CIFT, Cochin and Society of fishery
technologists.
S.K.Gupta, Santosh Kumar & T.M.Sharma
participated in exhibition in Kisan Mela
organised by VPKAS, Almora on 25-26th
Sept., 2013.

a



16.1 Joining

Dr. A. K. Singh joined the Directorate of Coldwater Fisheries Research, Bhimtal as Director on
19 February 2014.

16.2 Promotions

Dr Amit Pande, promoted as Principal Scientist under CAS of ICAR w.e.f. 13.08.2013 .

OBITUARY

he Director and all the Staff of DCFR express

their condolence and deepest sympathies on
the sad demise of Sh. Prakash Akela, skilled
supporting staff, DCFR, Bhimtal who has left
for heavenly abode on 15" February, 2014. May
his soul rest in peace and Almighty God give
strength to his bereaved family.




he DCFR library and Documentation unit

acts as a repository of literature and
Information. It provides latest information in the
field of fisheries and allied aspects.

During the 2013-14, Directorate subscribed
12 Indian Journals and procured 281 scientific
books of both Indian and Foreign author. The
current holding of the library includes 3191
books, 1693 volumes of foreign journals, 536
volumes of Indian Journals and 3000 other
publications. The library provides services to the
scientists and other staff members of the Institute
apart from scholars, researchers, student and
other person from local organizations interested
in scientific literature on coldwater fisheries and

s

allied subjects. The total expenditure incurred by
the library during the year under report was Rs
16, 53,000.00.

17.1 Library Automation

The various activities of library have been
computerized using TLSS software. The records
of books, journals bulletins etc. were entered in
the database. The bar coding of books and
periodical are actively being done. The
digitization work of the Institute publications
has been done.

17.1.1 Information Services
The library also provides facility to access
free online downloads of publications and articles
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of many international and national journals
through www.cera.jece.in. The library is further
continuing its efforts in collection, processing
and disseminating scientific/technical information
to the potential users.

17.1.2 Reprography Services

The Library maintained active reprography
services by producing departmental publications
and supporting required photocopies to the
scientists, research scholars as well as research
organizations.

17.1.3 Exchange Services
The library maintained exchange relationship

EI

with various research organizations and institute
of national and international level. The annual
reports, special publications and technical
bulletins published from time to time have been
mailed to about 250 organizations, institutions
and fishery agencies.

17.2 Documentation Section

The documentation section of the library is
entrusted with responsibility of publications of
scientific bulletins, brochures, pamphlets, annual
reports and newsletters. During this period, this
section published annual reports 2012-13 and
newsletter.

Q
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Dr. Mangala Rai, Former Secretary DARE
& DG, ICAR, New Delhi

Dr. (Mrs.) B. Meenakumari, DDG
(Fisheries), ICAR, New Delhi

Dr. K.K. Vass, Former Director, CIFRI,

Barrackpore

Dr. S.D. Singh, ADG (I.Fy.), ICAR,
New Delhi

Dr. Madan Mohan, ADG (M.Fy.), ICAR,
New Delhi

Dr. Krishna Gopal, Deputy Director,
II'TR, Lucknow

Dr. ].C. HodesuModern Research Institute,
Edinburgh, UK Scientists from Scotland

Prof. R.S. Chauhan, College of Fisheries,
GBPUAT, Pantnagar

Prof. M.M. Goswami, Department of
Zoology, Gauhati Unversity, Guwahati

Dr. B.S. Bisht, Vice Chancellor, GBPUAT,
Pantnagar

Prof. L]. Singh, Dean, College of Fisheries,
GBPUAT, Pantnagar

Dr. Asha Dhawan, Dean, College of
Fisheries, GADVASU, Ludhiana (Punjab)

Dr. Kanta Das Mahapatra, Principal
Scientist, CIFA, Bhubaneswar

Dr. P.K. Aggarwal,Principal Scientist &
Head, VPKAS, Almora

Dr. Piyush Punia, Pr. Scientist, NBFGR,

Lucknow

Dr. A.B. Pandey, Head, IVRI Station,
Mukteshwar

Prof. Malovika Das,College of Fisheries,
GBPUAT, Pantnagar

Dr. M. Sinha, Advisor(Fisheries), Govt. of
Tripura (Agartala)

Prof. M.H. Balkhi, Dean, College of
Fisheries, SKUAS&T, Kashmir (J&K)

Dr. P.C. Mahanta, Former Director, DCFR,
Bhimtal

Dr. B.C. Tyagi, Ex Pr. Scientist, DCFR,
Bhimtal

Dr. K.C. Bansal, Director, NBPGR (ICAR),
New Delhi

Dr. Suman Govil, Advisor, DBT, Govt. of
India, New Delhi

Dr. B. Pillai, Principal Scientist, CIFA,
Bhubaneswar



Annual Report 2013 - 14

International Farmers visit to the Institute
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19.1 Member of the Research Advisory Committee

1.

Dr. J.R. Dhanze, Dean, College of Fisheries,
Lembucherra, Agartala - 799 210, Tripura

Dr.H.S. Raina, Ex-Principal Scientist,

Shiv Ram Enclave, Post Office - Sidhra - Sidhra,

Jammu - 180 019, J&K

Shri B.A. Bhatt, Chief Project Officer,
Trout Fish Farming Centre, Kokernag,
Distt. Anantnag - 192 101, Kashmir, J&K

Dr. Sunit K. Singh, Senior Scientist,
Centre for Cellular & Molecular Biology,
R&D Building, Ist floor, Uppal Road,
Hyderabad - 500 007

Dr. S.N. Mohanty, Ex-HOD (CIFA),

A4/21, Indira Gandhi Coop. Housing Society,
Post - Shishupal Garh, Bhubaneswar - 751 002
Odisha

Shri Balbir Singh Yarki,
Mobhalla : Jarad Ghutti Colony, P.O. Shamshi,

Tehsil & District Kullu - 175 126 Himachal Pradesh

Dr. S.D. Singh, ADG(LFy.),
ICAR, New Delhi

Dr. Amit Pande, Sr. Scientist
DCFR, Bhimtal

19.2 Member of the Quinquennial Review Team

1.

Dr. Maniranjan Sinha, Raghubir Sadan,
District Judge’s Compound, Civil Lines,
Gorakhpur - 273 001, U.P.

09436459502

Chairman

Member

Member

Member

Member

Member

Member

Member Secretary

Chairman
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Dr.M.H. Balkhi, Dean, Faculty of Fisheries,
S.K. University of Agricultural Sciences &

Technology of Kashmir, Rangil (Nagabal), Ganderbal,
Post Box No. 1079, G.P.O., Srinagar - 190 001, ] & K

09419004020

Dr.B.D. Sharma Former Director,
Department of Fisheries,Govt. of H.P.,
Village & P.O. Dangar, Tehsil - Ghumarwin,
Distt. Bilaspur - 174 023, H.P.

08262991294

Dr.M.M. Goswami, Professor,

Department of Zoology, Guwahati University,
P.O. Jalukbari - 781 014, Guwahati, Assam
09435348461

Dr.V.R. Chitranshi, Former Pr. Scientist
& ADG(L.Fy.), SMD, ICAR
09968092556

Dr. Prem Kumar, Sr. Scientist,

Directorate of Coldwater Fisheries Research,
Bhimtal

19.3 Member of the Institute Management Committee

1.

Dr. A. Barat, Director, DCFR, Bhimtal
(Till 18.02.2014)

Dr. A K. Singh, Director, DCFR, Bhimtal
(W.ef 19.02.2014)

Dr. S. D. Singh, Asstt. Director General (I. Fy.),
ICAR, KAB II, New Delhi

Dr. A.B. Pandey, Head, IVRI Station
Mukteshwar, Uttarakhand

Dr. P.K. Agarwal, Principal Scientist & Head,
VPKAS, Almora, Uttarakhand

Dr. Pradeep Katiha, Principal Scientist, CIFRI,
BarackporeWest Bengal

Dr. Piyush Punia, Principal Scientist, NBFGR,
Lucknow, U.P.

Shri S.R. Chanyal, Joint Director,
Department of Fisheries, Govt. of Uttarakhand,
Dehradun, Uttarakhand

Shri Farooq Nawchoo, Joint Director,
Department of Fisheries, Govt. of ] & K, ] & K
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Member

Member

Member

Member Secretary

Chairman
Chairman
Member
Member
Member
Member
Member

Member
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10.  Dr. Malovika Das, Professor, College of Fishery Science,
GBPUAT, Pantnagar, Uttarakhand

11.  Shri Ashish Srivastava, Finance & Accounts Officer,
IVRI, Izzatnagar, U.P.

12.  Shri Y.S. Dhanik, AO, DCFR

19.4 Members of Institute Technology Management Committee

1. Dr. A. Barat, Director, DCFR, Bhimtal
(Till 18.02.2014)

2. Dr. AK. Singh, Director, DCFR, Bhimtal
(W.ef 19.02.2014)

Dr. D. Sarma, Principal Scientist, DCFR, Bhimtal

Dr. S.K. Srivastava, Senior Scientist, DCFR, Champawat
Dr. S. Ali, Scientist, DCFR, Bhimtal

Dr. P.K. Agarwal, Principal Scientist, VPKAS Almora

Dr. Prem Kumar, Senior Scientist, DCFR, Bhimtal
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19.5 Members of Project Monitoring & Evaluation Cell

1. Dr. (Mrs.) P.K. Sahoo, Principal Scientist,
DCFR, Bhimtal

2. Dr. R.S. Haldar, Sr. Technical Officer,
DCFR, Bhimtal

3. Sh. Amit Kumar Joshi, Sr. Technical Officer,
DCFR, Bhimtal

4. Sh. Amit Kumar Saxena, Sr. Technical Assistant,
DCFR, Bhimtal

5.  Sh. Vijay Kumar Singh, Sr. Technical Assistant,
DCFR, Bhimtal

6.  Mrs. Susheela Tewari, PS to Director,
DCFR, Bhimtal

19.6 Members of Project Monitoring & Evaluation Committee

1. Dr. A. Barat, Director, DCFR, Bhimtal
(Till 18.02.2014)

2. Dr. AK. Singh, Director, DCFR, Bhimtal
(W.e.f 19.02.2014)

3. Dr. D. Sarma, Principal Scientist & Incharge,
Aquaculture DCFR, Bhimtal

4. Dr. Amit Pande, Senior Scientist & Incharge,
Fish Health DCFR, Bhimtal
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Dr. N.N. Pandey, Senior Scientist & Incharge,
Res. Assessment & Extension, DCFR Bhimtal

Dr. S.K. Srivastava, Senior Scientist & Incharge,
Exp. Field Centre, Champawat DCFR, Champawat

Dr. Prem Kumar, Senior Scientist & Incharge,

AKMU, ITMU & GIS, DCFR, Bhimtal

Dr. (Mrs.) P.K. Sahoo, Principal Scientist,
DCFR, Bhimtal

19.7 Institute Joint Staff Council

19.7.1 Official Side

1.

N

Dr. A. Barat, Director, DCFR, Bhimtal
(Till 18.02.2014)

Dr. A K. Singh, Director, DCFR, Bhimtal
(W.ed 19.02.2014)

Dr. S.K. Srivastava

Shri Y.S. Dhanik

Shri Harish Ram

Shri B.C. Pandey

Smt. Khilawati Rawat

19.7.2 Staff Side

AR

Shri J.C. Bhandari

Shri P.S. Bisht

Shri Santosh Kumar
Shri T.M. Sharma

Shri Bhola Dutt Mouni
Shri Sushil Kumar

19.8 Members of Result Framework Documentation

1.

2.
3.

Dr. (Mrs.) P.K. Sahoo, Principal Scientist,

DCFR, Bhimtal

Dr. S. Alj, Scientist, DCFR, Champawat

Dr. Prem Kumar, Senior Scientist DCFR, Bhimtal

19.9 HYPM, PERMISNET & PIMS

1.

Dr. Prem Kumar, Senior Scientist DCFR, Bhimtal

Member
Member
Member

Member Secretary

Chairman
Chairman

Member

Member

Member Secretary
Member

Membe

Member

CJSC Member
Member

Member Secretary
Member

Member

Nodal Officer

Co - Nodal Officer
Member

Nodal Officer,
HYPM, PERMISNET
& PIMS




20.1 Research Management
Dr. A. K. Singh, Director

20.2 Scientific

Dr. P. K. Sahoo, Principal Scientist
Dr. Ashoktaru Barat, Principal Scientist
Dr. Debajit Sarma, Principal Scientist
Dr. Amit Pande, Principal Scientist

. Nityanand Pandey, Senior Scientist
Dr. Prem Kumar, Senior Scientist

Dr. S.K. Srivastava, Senior Scientist
Dr. Suresh Chandra, Senior Scientist
Dr. R. S. Patiyal, Senior Scientist

. Sumanta Kumar Mallik, Scientist

. Dr. Shahnawaz Ali, Scientist

. Dr. Neetu Shahi, Scientist

. Md. Shahbaz Akhtar, Scientist

. Dr. Dimpal Thakuria, Scientist

. Dr. Ananda Kumar B.S., Scientist

16. Dr. Sanjay Kumar Gupta, Scientist

20.3 Technical

Dr. R. S. Haldar

Sh. A. K. Joshi

Sh. Baldev Singh

Sh. Santosh Kumar
Sh. Ravinder Kumar

Sh. Vijoy Kumar Singh
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Sh. Amit Kumar Saxena
Sh. Gopal
Sh. R. K. Arya
. Sh. T. M. Sharma
. Sh. Hansa Dutt
. Sh. Manoj Kumar Yadav
. Sh. Partha Das

NO 00 N O Ut B W N =

UGN
_ O

—_ =
W N

Fish & Fishery Science

Animal/Fish Genetics & Breeding

Fish & Fishery Science

Biotechnology (Animal science)
Aquaculture

Fish & Fishery Science

Fish & Fishery Science

Fish Pathology

Animal/Fish Genetics & Breeding
Aquaculture

Aquaculture

Biotechnology (Animal Science)

Fish & Fishery Science

Biochemistry (Animal science/Study Leave)
Veterinary Microbiology (Study Leave)
Fish & Fishery Science

Sr. Technical Officer
Sr. Technical Officer
Technical Officer
Technical Officer

Sr. Technical Assistant
Sr. Technical Assistant
Sr. Technical Assistant
Technical Assistant
Technical Assistant
Technical Assistant
Technical Assistant

Sr. Technician
Technician
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20.4 Administrative
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Sh. Y.S. Dhanik
Sh. Harish Ram

. Sh. B.C. Pandey

Smt. Khilawati Rawat
Smt. Susheela Tewari

Sh. P.C. Tewari

Sh. Arun Khulbe

Sh. Ankesh Kumar Sinha
Sh. J.C. Bhandari

. Sh. Pratap Singh

. Smt. Munni Bhakt

. Sh. Hayat Singh Chauhan
. Sh. Hansa Singh Bhandari

20.5 Skilled Supporting Staff
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Sh. Ravinder Kumar
Sh. Om raj

Sh. Sunder Lal

Sh. Pooran Chandra
Sh. Manoj Kumar

Sh. Kuldeep Kumar
Sh. Bhola Dutt Mouni
Sh. Dharam Singh

Smt. Basanti Devi

10. Sh. Mangla Prasad
11. Sh. Sushil Kumar

Admn. Officer
Asstt. Admn. Officer
Asstt. Fin. & Acc. Officer
Asstt. Admn. Officer
Private Secretary
Assistant

Assistant

Assistant

Assistant

UDC

UDC

LDC

LDC

Skilled Supporting Staff




DCFR Field Centre Champawat

An experimental fish farm is located at Chhirapani in Champawat, Uttarakhand.
This centre is carrying out Human Resource Development and extension activities
including various research programmes. Research activity includes breeding, seed
production, culture and management of coldwater fishes such as rainbow trout, snow
trout , grass carp and common carp.

Address :
Scientist-in-charge
DCEFR Field Centre Chhirapani, Champawat
Distt. Champawat, Uttarakhand, India, Pin- 262 523
Phone: 05965 - 230052







1.1 TTELM N SueferEt

B JATAA IRYE B ST AR AT
% fadeyul yawed, Wasie Sid 9Tes Ud Averor
% forg JIgHU™ BT dQMar o =g a¥ 1987 H 3
HRATT BT AT BI T | Aioreid Fod Sig fafaerar
Td R, Ao AR, AT Siid UTeld SR Ao
R ¥ g fafder gaai wR o =g Hidaeid AfcRia!
ST feener™ ue srrell wRen & WU H ST 2 |
9 aY CRIe™ R ©: 918y AT TIRE W gRT
qIftd faf=T e aRATeRIll & Ae| ¥ BRI =y
|
STeTsitel Uret
Tihelc AERIR (Faferafer gaarTHIfertst) @t
IcRoNfaadr gd gig e & foay diede weriR
B UHA B ST AT H R 1A H STefT 717 |
=idberc HERIR H gl & foru Tioei=T & w1er gfdqRe
BRI TAT| 5% WEel T gad RS ABR A
I dEcR gfg TS & AI—T 9o ScReilddd
R TG T AT E T 5% WiReel AT Jad UfqRE
JAMER HeFafeid AT ofT | 39 YR WRvet =T Jad UfiqRed
JMMER HI Y ITATaReT H TR drerdl # dfdheic AR
@ oI U JHIaHN JMER & ®T H @I S T ¢ |
uieliefi| fIs gU drefdl § didelc WERIR @I
Ul WR SR GASN HeTIR &I g | udr Fefl & d
MO H 9gd oI WE—wHfud 9 (1=0.80) | IfE
USYE & YR I§ ddd B B gAsd WerRiR @
o # dfhelec FERIR &1 dwTE, R g THOSTI0AR0
H SIRT A Sffeldl WR T 20% J8R Jhg &% <!
T | TRE—AR G, HroieM, hacy, Relfea wieed
HFeR g1 & fdb Y ATER0T 3§ AR WR WR didele
HERIR decrk Reifr # urll =01 | dideic A8k &
SR HiAER wawell off | offdr H drq vd et @
SURfT & uaT =er 6 I8 e H 72 R ud
qetee! # &l § | (USi Bl ATBR 700—900 A0 o

U8 @ of[rg 28 9 34U AT fheASe 398 IRR
P YR B 6000—8000 3(US /fHut0 off | UsTHHBIA
TS Ud SRR, STgdhdr o =R T @
X HHY: 95 UG 8 ufcrerd ot | Fufera el | SwraE
P 3aell 38—40 TS oY |

qddf &5 ¥ e ured 8g ud H fey W
T B ATAR A iR srEifee (3 v 4
AP 3ARY) BT ST ells @ AR T8 AR IR
& 3ifm dware § 18—228 &1 Jodo W e T |
URYFIAT B YR QI FWE d UTpfcrd e H
@fer #) oft| TS AEfed gsa (GSI) e |
Sells I HHAIR WU A T JAT AT H 37 A8
H |cl | drerd H uTell TS AreT woferdl # Sogs0sso
T AT 3-245 = 0-153 = 1-212 (AU ERAM BT GRIDh
A Yd) AT T el H A&l H 4-136+ 0-254 |
15-546-+1-104 o1 | HIGI3T BT I PHAT ¢ Td
Hel U US & wU H Wb R ABORl B ITD
UgeRe Ul & GRGUT RIT aifidrd fham T | aie
% Sifod dwiE ¥ STb IRR H Y GRGRUA
fear o RAawR & YoM e H |HIS 8 AT | 1 S
BT YO oY A& HSfedl Pl S9d IWR D 4R b
WX 0.2 el /fHu0 <X | INMaIEH &1 Solde
(SETHRRIER) TN T | 7R Aol Bl $9 YHR BT
B SYER 8! f&dr TAT| 15 S 2013 BT YA Sl
AGT "B el & S96 INR & WR & dXIE) 02
el /formo @Y &% | MaTuTEgH SoleeE fear AT 1
Tells 2017 BT T I INR & AR & a_ER 0.7
et / famo @1 &) | sfEamrsd @ 3w R &
T W B TR ABferdl B Wl S d IR & a-IER 0.2
et / faramo @1 <= < AreT Aoferdl © AT B SauTsH
e T | BRAMR @1 <@ & y¥ENd, R Qd AIGl
ET ASferdl BT @ R THoTROM0CHT T e aR
U1 g8 o # @1 137 dlfh 9 IFH 3708 < G | 22
guei dd BRANT HdTed & Udrd Asferdl o 18—22
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&1 Jovo & AUHH R FAherdgad oS QU | I
SHTIAE BT Tl 20—38 gveT Rabrs 31 AT | rve)
P AT & FeH H AT 7Bferli & IR b IR B
qRIER QARAT BT AT U 123400—143600 T |
ffIa 31vel &I STl Jarel Uulell & II<iTd ¢l gd
T H WA B APl AT |

dfSeriIfe Td ofdar S & oral &l Ut
g1 =1 yonferdi— wwosRodio ud diferddT # 4 #rE
Th TANT fhU 0| Giferdsr & arell T Anforn &1
AMBTH TS 36-4 + 2-2 fH0HI0 Ui &1 A S b
THORMROYI0 Sl # UTferd wesferdl &1 gar 3 (P<0.05)
S off | 3 TRE Uleledl & ordl &I IR 0-493 +
0-041 10 oI, S fh YHIHRY ®T | Hafdd (P<0.05)
off | Giferele i # uiferd emal @) ovaTs 846-51 +
6-2 TAT TR H 7042 = 26-50% @I Jfg <@l TV

At e § vrer war| USRI # uifera 1000

Scavofaddr ¥ Qiferdad 3R ThosmRoMo Shi & HawT:
75 + 2-29% UG 72 + 2-05 U7 T |

USRI # ge A8k & 419l & T H g
BT B B oW AR &l IR =1 fUoR 4
WOSRYT fhaT T Had9 g+cd HHe—60 AT /HP
70 WRET/HP, 80 AT/ HW0° dm 90 AT/ HP H
OIRT A TR AfIdT WR ad YA fBY Y| ug
TANT 10 AIE O SR I 7T | 39 YA & 3fd H I8
udT @el & 90 W,/ W & Hell g § gAaed
HeRfR & SRl & dre—dier R gfg ueei= g
IR BT Plg YT 8! UST | gAY Y: ka8
Dol § A HERIR & dI6if Bl 0.91 10 9R & IR
BT faf~ Fae gdi—100, 150, 200 Td 250 H=T / 1
H QT A7 AT S9hT foT H v qR ufafed 35 ufoera
IS gad UfiyRe MER AT AT | AT, &Ry
g PlaTessiiaags, 4lovdo, <I0SI0TH0, HIEhe,
AIgge, IR, Fewe, gfold sifaisr a1fe S ASell
@ g IARNfAdT Td T ) [Uraw daTel Agedyor
AHPT BT R Feor—uRleror far | s9aT IR
9.12, 8.95, 827 9 7.87 U0 AT IAT HIAIT ©Icd HHI:
100, 150, 200 TG 250 T /HI0° T | SRS BT
gfcrerd 854, 855, 795 9 71.6 AT|

YT @ Ul gedl HETAR &1 Sfeiaral Pl
USRI | Mareax AlgRrde sid Sl 8
SI0AI0THOAR0 B deotd H H orr 17 qour < fat

STferprall & A1 wa # IIfad HEMER & T
25000 SIRT @1 f e & Ho fbar |

# gfg wemr & forg Fcemer & wwarad Red wao .
g § uRwpa &IRET gonfa awar—1 (Qrear wel)
Ul gE—2 (AR fRR ) &1 uoe faar
AT UTde A B drdEl | g1 9 FE—2 q
JpTe o & USHGl Bl ABTdd: U= drerdl
T T JAT DT Al a7 IR Ao f&ar 737 7o
17.5—22 &t AoW0 ST & dUHH W BAT H 7Y A
@ 7 H GO BRI fHAT TAT| I 3500 AT Bl
IauTe fhar AT | 3T ScRolfadar 45 gfawrd Rers
P Y| TEEad Rod wIfie qo e H uoifd
PIET B, T g TH—2 & ISl BT I,
SHERiE TR 97 fURFTe Sl & 9o uTdddl &l
faaRa &1 & a1 8 Beraa yewr & ft Qv T

Frrad Red yAaife & | doiac] 9 gTel
TG Urbe ‘A ¥ (20m2) & &Fhe dTel 2 Uiell Sl Bl
fHI0T R DI Telgel H BIC—BIC Hhs—URR T
AT Il & FHIY SART A F IRT MeIaAT b
PRD AP IEH FARI AT 1T | AR T T AT
& g Al & A= Il § SR e BT JAnT
T 7 SR THA B RIS AT IR G e
Rars fay Y| weferdl @1 15 o=l & fou e &
qramdl (3097) ¥ /e @ oy Bre faar war | Hifde

TP SD] AR [HAT TN | JJhelId: & gz
STl BT ARG o Uebel § g f&A1D 10
JHFCER, 2013 DI FCRTET §IRT AT “HETLNR q2A13HT
SRl AT d die NferT RispH” & AeE |
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ARIAd ATIETS J0— dga=—19.0 fS3T foTo, dov=o
7.3, gford SffaRIST— 6 WoU0THO, HORAT—25 TOGI0THO
Argge—10 YI0YI0THO AT GfeTd JMRRA—0.1 YI0YI0THO
3Nfe BT <lET @1 47 |




O RT NI T Bl wd—faeda 1 faan

T AIfe SP URUdT WX BT Tl o A | ATl B
fareeryor &1 uar el & srf¥ewier Aeferdl wrhfie wu
SRR i | SRR SOI9R TR SN JoT
@ g U T foheg AT Hafordl & wwey # frafid
AUt & SR Bl IRIFdT A8 <@l AT | 9P
faRa Arerell # SART IRFH & T WIfd R 2 |

DCFR

A e

IRA & ¢I8C Janed Al H AN /A W
eI fAIIR ¥ 31 fohar T | ST YI0vI03TR0
# IR Ot yae= R &1 gar o= @ forw
SN TG B TA AN, L vawad. &1 e wA
T UP HORIAS R0 @ i aegddr off
s folv 39 &R &1 fera e | 59
BT GRIET fHaT TIT I AHIHA TOEIETS! §RT STgT
TP 3R SIC el H &FIHd UIY Y 81 gal AR
S fauTo] @1 SuRerft 8 url Y o fas el
AALAR. & GRUHAT @ gfte el 81 urll | 59 qEe
UG MS.UA.TAA). g YA THAA. & TASH! WS S
P FTANT fHar 1| &R H3afd A 2 S @
GfFAscIgsy BT BHGHUT §RT Yfe &1 7T |
IEAT. B gfe & foy td TS WALR. f
HbIdd fhar T |

TG B H WG Bha TAT SHHAT JrTRAT
BT I fBaT T | N4 SIS B AT H HO qAT

TR & H Ao UTee g WIIRSd BT SUI
o o RS9 yar gerar € f6 weg gddg &=t |
el ®1d & ure gq Uieiicd Ud SUgea GReT B |
g9 AfaRad dlelicd! & dogd! # 4 §9 d& Ml
g d @l I el wrd yonfoat @ st afy
RO AT MY | 397 ST § Sl 89 9 98 wiad!
P IATGT H HEIH B & dreld & fHhaRI IR T
qrell relfer |dg W) WNhiged & 59 Tl drelld &
Ul & Ao B TRA (-6 S Fodo) wEH H

fFrerel STael, H el 0T & Bel, a8} el 841 AT,
IeR & fFrael Al 3§ T8 [T B Vel 9T 4§ H BT
(ATSeT BN nfe I HT Sraciran far 73T ATy B
TABmS! H Blel AR fAamRid smawen # fra—aifdast
TV T3 | STROTHOSI0 AhfHd ABferdl & 3m=iRd wHI
#H 37 REIHATT U SR BT H Ulel I BT DIaTTS
T BT ST A QT TAT| XA (Terrar) # urely T
I grse Aoferdl ) SR IMfdday Hhiaa off | a1
@ Al H ST @ AIBHH H HH BF D AT

Tergd A B g1 1 gt # U g § e
e8] gfg Tol BI TN IR AR UTeTdl BT I IABR
Raat # Y Bl ARerar &1 | | A gorforRl @
gfg sraRer I garil & & Aoell 4 gfg A< & g
T W dTpx TaR P IR g dé & gl 2 |

AW gRTen @Us H FoRUTed B I8 4
IR o | $99 & &3 & UMl § AT Bl gl
<1 g ffr= | omaiford @ | damE @
IuAT, YA B IUAIAT IR AR Ul H Hfd
G el BB B 3BT B AER R 12 AT T
qTeTeh] BT T PR ATedl BT (A0 HR AeRIUTeT BT
BRI AR [T T 9 | 2 RIS g 10
SIS WY B A | 9 JAfAREd B AHI-U,
[RAEIC, BEHISHNI, Te], Igardblc aem Mol ¥
TR U A0 39 9[S Ml & aR H SR &R &
I 9 Udh SF—SIFRYT BRIHA A1 o faar
T |
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Uerfed & ERT S HHHO bl HH fear Tar|
Hohfaa Aefodl @ ifEl & FW Yol w4 F Aha
PIETIST BT STHIE URIT T1T | g &R 2.30—14.73 ferd
@ 4 oft | 3ifg H AhHor arell woferai @ A #
Jfeat @ #Afg=i # aoll ¥ Rmae Rers st @ i
TR Yers § AN dTeArdl H Tl U 3 9 | AfSd
P TID CTSC TBferdl Bl Gl § PIg HHHIT Tl
qrar 4T |

FETad Y&E H 3T} W MY Sl H Uret YIRS
Srdl BT Jregg fdar war| 13.8—16.0 fSUT Hodo dred
STel @ ATUshA ¥ AAIGHAS SIST offdl rcfdd od &
BRY AMUPH YA TR A U (1520 URIerd) dI¢ ¢
| DI AT H§ ged, [l 7 uRereE, 4g & oid H
FHIATE g a1 H dfdgar vd hug nfe @ SuRufa
T T, AT € /Y URe ordl H i o < i
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R8T HHel wi oe § famr

X TTeral H AR WA H Slel Bl U b
9! H R & SR 98 U9 ) T4 & Afg4r §
HT Y Y | A ey FERR @ Terdl I
T S @ "Em § Afar gl w | Akl e
RIS & STATT AVt TAT T S FeHl H o T
dd 21 S HoWlo dF ST dAMUHA & AT ST
B HH IMY[T B HROT W1 TIB AT fheR Aufodl 4
9 R e Rere &1 | afdal & afzAr
(RraeR—ST1aRY) | IRfTRT JoH TR yIrieral 3 gear
IR Y| 39 el H ANy XA § STel BT dTdshH
6.0 {33 0%0 ¥ HH urdm WA | W A TR Florl
P IRR D HUR AR TAT i@l R ATferr <!
T | Fpfa IRferT uonfai &1 fdhe, forar, Rrew
A A JFEIRAT & AT DI Thd BRI UR &al Bl
Afshaar &1 aRetor fham a1 UfARTCNS der d=h s
gaTd |81 O Sadl ATl |, &I gISAIRTSI,
FAFSTHIS R, JATRATRIA TAT SveMTSRIA gdrafl &
afehaar ywrdy o |

fauTo] Hehwor & Sfidherd & oY Ul wU I w@wey
34 Y9IgSe RMFeIRGE wsfeha) #wofedl & Ui,
fire1, ared, oifa sif, TeliF, Tl wrex (fUedmer) qen
febe afe & T T foby T wrer €1 el wiceied
DI HERRAT BT e Yd T DI STa—TARIES qAqT
JTfde gga M B Y| Sl H HURRd S de
R/ SHI H B wicelcd AT HHI: 8.8x10%
6.5x10° QAT 9.5x10%-7.4x10* Y | AR AT H Bl 89
faurogell @1 gore far AT | S MRS s
udT =er f& 90 ufrera fawmopeli G-ve, Tftreld, s,
Salold, SRS, Helelol AT gATHSD fofelfed o |
gIe, drsuS, Ufierst, fTeifesst, dRMsT @=m D Nas
TSTgAT & fATeivor dor g & <ad 3R def 98l &
G TR TR EHTelfcd qRIeToT &3l R gaTl dell & 65
gfcrerd daIRAT @1 ygfed IS Bil 2 | 3MMoTfdd
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FHTHROT qAT Sa— RIS fA9eor & gRT /TS
JERIRIT & A1 A= de— TRmEEN, AN,
SEIRAT Dloll, Felledlell, IRAAT, TERISFER, BT,
HISPIBIHT AT XE-ileed] B Udl 1| S THR IR
ST BT W ggaE & T S fh SdeRies,
URISTANT (B & w9 H Aecdqul daciiRa), dRyes
Tq Ad=iier & 93 | TR o |

sraifRrer fay & oremad & forg FeTery @t
AT s, RERART <7 &1 fAuradar &1 qedidh fha
AT | U -1 quf w9 9 IR Higg o | Asfer
% firedl 7 foraR & a9y 3ifdsd fAured el et urn
T |

T3l AfdA U BR Trfed v fefors
@ SR 26. 28 HIE, 2014 BT Foe] AT 74U el #
g {deror fdHar war| g8t 10 BEl B YA R
Iuctel AT # aRaferd I W sffee ved fhy T
qAT BT fageryor fhar |

LI

 WIs Fa1 vd R FI&l aHABaT ST T
STefolld UTeld UTeie 8 Il & gA1d &1 Ao ud
faerm & fog far S Faar 81 39 ddAIdl & gRT
AR YT S— I JT-ReIfd, sraRen— et
UREQRT 2T HisfelT 3fe &l e fobar S godr 1 39
Ul B SRl A WO AU o H Aerier e
2 I fob arafdedmsil W) e g 2 | 9 Uh
TR AT Tb AISTHIGRI BT I YTl & fdbrT d
[I—EGT Ya= HR Adhd 2| 39 gAfd A Iy
afRfer fifdeps el T sz &g g1 1T | 31
I udl Ter fb ufdadh Rufdes &1 empa 1157 Ot
fo & Rrad 683 ot fhiio a9 &, @R¥RR qer
aftbel &7 Td 196 a1 fdHl0 SR &3 & | B I A
165 I fpeo 2|

YRT § Y<6T €18 @ Yol Ud Uled & WR &
TR, BT HeATdh TAT ST BT [dhM &g ARA
& R dr wearl sl idea &l (srenTd,
2090 ] BeHR, THfdRH e rg Td ScRIEvs) H
Xl gI8C @ UT—UIgo, Yofae oIl Icred @ X
A R MERT ARl &1 Aol fdhar 1T |
fRHTerlt Forr iR fRATerRl &= # 9194 gree Ud N=Igse
P WA w9 H GIRGO fHAT TAT| SF, R B
A ge Uid | JU— SR-$eR U4 o 9 dIqard,
U& Y H 5 Ud HIR H T18C ST BTl 9¢ 13T
2 AT qHE H <9 H I8 I gI8T IIed H 984




T IR ¢ V&l 8, 2002—03 § C19e ITed 90 <
A 98 P 2012—13 H 260 S &I AT | AT famT

DCFR

den 7ot Rtal # Rerd €1 uid @ B H 9HI:
99 ¥ 2—5 e 2ISC BT IdIed Bidl ¢ | Rifdpa <1 &

T T8C B Wl IR 96 fAerT & oIy e aR gard
ot &1 o # Sugad il W e & W JiReT
PR b oy T wg faT 7 AR Ao aretal @
UIAIRd @R 8 $HeH SV © | 3d ddb (2012—13)
ST 268 TTSC SHISAT AT &3 & IT=ivTa iU
DI ST GDbl € Sl fb 2010—11 H Dae 126 &1 o1 | 1Y
# g9 &7 (grec ) # <1 9ra # <1 A gfg gl e

IcR—Yydl &3 H RId Vs TE T8¢ IUGD T & |
el 1954 ¥ 39 fawm § B gew, OF HER A
2010—11 H ST&f N6l TISC BT IATGT T 534 S
qT 15T IUTE 2.4 ARG AT G981 2013—13 H Ig d@aN
80.0 ML 71 & TAT| HAR & U &F H TISe
UTeT BT BT 1910 H IR BT | g9 H T8l DA
RAHAT T8 BH H 3 ARG FSSATT TAT 2 ARG

ST f 0 § 18 @ fadT BT Uh ScAgddd Ahd
2| RRame uewr i oS Ao UTed Sg U4 4o
IATE BT T U T 8 | Tgl & T4 12 A ot
B fEAMEd USe & 0 Ay feT @ T # ®)
R 6 TTST B & TAT 6 T iU BIH B | 59 I
% & T UIC], bR °Iel, dee] HICl, dele /i
&3, UER "<, P 91l ‘ZI8E WM & U ¥ "iyd
2| 9T 7 2009—10 H TTSC BT SUTGH 44.9 Hifgh e
o eIl faWTT & TISe & 3! gRT 211.74 ARG 0
BT XTSI THT AT | 2007 § 9T H S8 dad 44
SIS UTeld I d81 2011—12 & 3fd § U 98 HX 75 &
MY | R Ao UTels JReIa: o], I, R, iR

T we & e 4 vd SersveEfT qetas

TRG BTE Udy BT SaTGH 8IaT 8 | 2009—10 H &
¥ 1.85 ARG o] IAGA & 3idhs SUAE & | T8l FHed
35 XA B ST H ) ddb @ee @l Wl MR
el T 81 uga Ul 2|

S IRCIME)

JaRIe aRka oo & forg =1 gree wMl
TR T B (2.7) f2ovo (8), RafddH (114), SRS
(290) T STV UE (02) W H/A 621 AT Bl
UHIT B SIH aRRE & GHHT BT T TR 137
TAT SIe sl fAf & gRT SHdT Td—dhoaR fhar
TAT| A B AT H QT IMS.UATAAL B IuRefa
B W =G AT AT TE H aRRE B e & forg
IAPT 916 H R S-UAR & gRT 1 oo fban
T | A TA BT T BIS IRRE BT SR ol
AT dheld & YANT §IRT URIeToT foharr w1 |

IR H ARt Rifdeifast agar 7<) & feomfaw
@ AT FIR & A1 Rfe &1 11 | Argspicarse

AR AR a1 & forg dferewr R

NIGEEIERIN
gal | sta fear war qen @it T @ SIgE
JMsedd ¥ gd gul s H 20 fEIT Wodo W
aRferd foar |

Meed FERIR (CR WfeeRr) & grfher Uhrgfe
% oy STRETE & IFTR W TA B THA 9N
SFPT ATl ¥ et & o @1 AT 19 & i
B dreral § HARa fear qur dreme gewd & forg
YD Pl AER, &€ "¢ TAT AT AN IuAET PRI
MY | 26 3T, 2013 B TSI U H 10 FIFIT GBI
DI GRIETT & AW dredl § ool ydee o
fopam T | ST U 27—28 RATRR, 2013 BT U H 25
I ST I uffea fHar| ufeor erisd &
I YD DI ATATI—YTE, ARV & A1
—T] TR Y & aN H ) fAR o g T |




Annual Report 2013 - 14

1.2 TSI 3T ST Tafarern

39 Ao & dgd A=t amfasl = <9 @ faf=t
el # fAfafddt IR &1 | SaRrEve & 11 Riel—
ORI 3R HEARIE TR & Gl 33 A6l &I ad
fpar AT | 2012—13 ¥ 28 qreTEl BT AT / gAAfHATOT
o T qeIr 2013—14 H 5 ATl BT AT AFHHT
ea # frar mar) 59 Wl & W Ay e @
FFRIROT fdeegel A1 o | ¥nfl 33 dTerall # I Sfereprall
BT Fogd fhar Tar| 18 drae fuRrTe el @
JAMRE TS drel &3 | AT gg gTfad el § o |
JET TR AT YTl BT U MNIfAdT & A @ w9 3
JRA T 7 |

xnﬁﬁg@éa(ww)sﬁwﬁoguﬁm T H STRA

8t a9 © STl HaM, derd i Rter &
A TTSe B WAl B AHIEERI &I gal o = & forg
TP Aol fhar 17 | I8f R 10 A Ulddh! o gI8e
BT A T AT BT YR DI |

FH & BIHART U & SIS Rl & oy
Rl BT A AT TAT| BTHANT ARDBN Blelsl &
HEANT § &l W At oRwr a1 W | T8 | Bd
30 A UTaTdl &l FI fhar war| RrEH 16 Ao
Ul A FIRAGT (A1) TH ¥, 14 ANHASATS TH
q g

AfeRTe fadra & forg sfefmaiT & # «ff wderor
P far T | |deor Rud & AR HioTaiT &
|HIY UTaTd Ud RImSanT U™ i uTeld & oy Sugad
I B SIga] TR, TR, WRIAre, ey g wararen
S &7 TI9C UreH & oY Suged € I8l W e
am Rfd & | I8 A 10 HUDT BT FIIT fbar 1T |

1.3 SeR-gdt & B wfafeafeat
IFEUAS USW & dASIel 7ol & IRANG TR
TI8e B # ¥4IgrSe iR 918 8T &7 dieT Sadred

111|

o T 139 31l # IEf WR 25000 STSH TISE B AR
10000 151 YT SE B IeUTfed fHU WU |

Sivq fa=m faum, Marerdt dem g WRBRI
Dlels] & FEANT A 3RTH H BN, G&HARI g @RER
(RSTeT Prey) UTHI 3 12 DT BT T GIR—Ae—HI
urer @ forg fbar war| Iel yd H faedr drefral @1
SiigR fBar Tam SR Jrfon o7 e gRem & oy
D ol 3ffe B Gfaan Sueed BRI T |

fafds 3 ORI g8 2okl DI gAMFFT fBar
T MG IS SR BT BRI ARAAYdd B D |

2013 1 3@l # TEl 2.7 IR 3M1gS Al BT Ied1&
g1 | Bl HU Refl W) 6 7 dlelldl B Urehfcieh

JMIST & BRI BIB! JHA gdm | oiel ATfCRID!

I ezerd Widare T ey o [T &
AEH ¥ e diadl B SivigR @ forg sl wd
qpeia] Giaumd Suere] HRr |

S PR HHTE ¥ W GIR—As—A Ul &b
fau 25 fAMl @1 999 IR I dHAID! GlaEn
IueTel HRIT | SI0AT0THOSIRO ERT 5 &5 & TSI,
CICRRIT AR, FSCHTR] TAT UNERAAT T Bl
3ITSNfadT & Bl a9 H & 8L Il & [hAr| Bl
A 5, fferdn fe SucTel HRA |

HfdeTer ATfcRgae JIgHeT™ fFeeed 3§ IS #o
T HETEd TRBR B 20 RS AHIRAT BT Aerord
DI UG wBfordl & TSI Td UTe ¥ AR SIFhRI
o & oy 6 iy ufierr sriwd aem |

1.4 AEEUl TeTERA T 5%k

o f30 16.19 T, 2013 B ICRRITS T H AR
90T JATYST & BROT BRI AN JER B TY AT
I AR AR T, 39 e # loHI0THosrRo &
freere @1 sreerd # Mod0ar0 URYE & 3TH—Ur




P HARIEl T HABY MU UK AN B AGG
B BT 0T foram qem |, BUs, <dr 3nfe @
T PR ST ANl Gb ugendl, 59 faum H
fAQemer™ @1 IR ¥ Sfo IIROTH0 UfRTa &
e # S0 Y9 HAR, AT HAR S, diodio
qos g fqddra= gady Bt sgeer ukug,
JTHIST & S AT & &l & XT8d ®1 fdhar |

el 9—10 3Ue, 2011 & S0 BOHO AT DI
SFETEAT H HLRA B ATHI FATGHR AT B
8% A1 S10 V0 R FHaEd evd o d8dh
@ FER BT WA fBAT| 988 H g9 F I
e gRATSrel WR qen qof gl uRareHRl W)
FATAEATHS fCwfORlt @l T |

fedfe 13 @€, 2013 @ HRAES Fwd <0
Q0 RIC B IfeFedm | FReery @ g
|fafa Joo gl 39 48 H Sl wHoslo g,

80 ot g IR Ted T HW T

HETIH SUASTY® (T werell ATfexaay)
HI0H0IF0 URYE =1 W HIT fora, 8% # a=Tfiap!
BRI U ST SUSfRAl $T U fhar o |
sfo vwoslo Rig o derfial &1 srgHend
SUARRN TR TRl Udhe @ | S=M Qe
BRI IR YAl & § Solld SYdier & d8d
Py 1 32 Bl & W TR @ |

el 5 S[,2013 @I WA & gIaRer faad
AR AT 9 AR R UH SF—SIFRY 466
AT B AT, T MI< goo™ I Y vd
drenfier fovg ferey @& WwaR Sfo 3TR0TUw0
B BT G AT & w9 H AT TAT | I8
QATARYT &1 AT AT S Ul 3 deiedi &
e & R H qan|

|112

e S WL R i
ST, S T A, l - ,f‘. L
! : - e
] =1 2
1

DCFR

STTEaT T & S
fedf®d 15 SR, 2013 @I WM @© UHATOT
=Nl o S Selid ATl H1RIT 13T | Ao
P BRIAED [CYH M0 Yo aRIC 7 LGoTRIZI HY
T el P gurs & dr fAeemerm & foru
Uholedl & | BRI B Bl Ed (b |

fedfe 8 SR, 2013 BT HRIAED ;G S0
T0 RIS P I[ETETAT H WRATIH B Yawer= AfAfey
@ 9% gl | 9od ¥ S Al o A= A7-i W)
Tl o T

faHT® 11.09.2013 | 13.09.2013 Th Sf0 THO RI=8T
DI AFeTT H FO’ROCIONF T @1 U d8d
e § = gdl| dod W Sfo THOTHO
TRATH!, UHER THOTH0 dedl, 10 I AR (fea)
g Sfo Moo A= 7 W7 form| 3@ AW N
FHEd S ARG AT Y, SIERaHeH S
Fraemait &1 W FRieror |

fedte 14—20 RIawR, 2013 & WA= #H =)
e FHRIE BT SRS fhar 1T | 339 31awR
R faf=r = ufoafrard smanfora @1 =it dor
GIRTRIET # UoF, ORI 9 ARRT I UTa v
arel iRl T QRERd 41 fdhar T |

. 7 ¥ -
- - . e ! o
T g A h,
; o R
e N o
= : L

FLRI. T w HH H 9w



Annual Report 2013 - 14

et 23—24 RIdmR "IdiT &=H STefolld UTete
fafafiamror 2014 &1 fAQemed # ta e wR <
e =g fe=t srderer &1 S foar
7| foad <w @ fafi= Tvmreg Aewl,
SRR, deiIepl, faval & s @l = 91
foram | Srieen &1 A9 |=l # 9er T of | Ul®
T3 H IS 7 M-I R BT H uRga
fhY | BRI © A%hel M @ fory ot arfaa
FHAR SR Bl qRepd 1 B T |

&t wwre wuRe ¥ ey gfenfiar § W o9 gu sHert ud et

faqtd 3—4 RIaw=R 2013 BT GOTHOS &1 HFA
arE foer Tfafaferl & s @ feai
JS® gexhy d6d SMRINTT & AT | 59 HRIHH
H Sfo BT T HEMUET S0 d10 fUects, W
Jeferes, Sfo dlodo A8, YT defid, HT |
WA fhy Y, Sfo A=A G o fieets 1 &1
Td ST & goE ¥ gEd fawga aikeEr @ |
Sfo A8 7 FTd & I F TR AR & |










	00_Prelims
	01_Saraansh
	02_Executive Summary
	03_Introduction
	04_Research Accomplishment
	05_Important events and Meeting
	06_TSP
	07_NEH
	08_Awards and recognition
	09_Extension activities and other services
	10_Consultancy
	11_Training _ Symposia _ Workshop _Seminar Organised
	12_Linkages
	13_Publication
	14_List of Project
	15_Participation in training
	16_Staff News
	17_Library and information services
	18_Distinguished Visitors
	19_Important Commitee
	20_List of Personnel
	21_Appendix
	22_Hindi Summary

