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From the Director's Desk......

During the quarter under report the Institute focused efforts on capability
development of stakeholders including state fisheries department officials, aqua-
entrepreneurs, fish farmers and students. The Institute organised a number of training
and awareness programimes on a wide range of topics including 'safe water', 'molecular
markers and population genomics', 'development of fish cell lines for viral disease
diagnosis', 'soil and water quality management in aquaculture ponds, 'fish farming and
conservation' and 'surveillance on aquatic animal diseases'. Significant population
divergence was detected between samples of important fish Tenualosa ilisha collected
from various freshwater and marine locations across its natural distribution in the
country. Population studies in an important catfish Silonia silondia gave encouraging
results. Goldfish Hematopoietic Necrosis Herpes virus was reported through a Collaborative study in
ornamented fish farms in West Bengal. Necessary advisory was given to combat such incidences in future
through the nodal ministry. 1 compliment my colleagues for their hard work and commitments in these

endeavors.
J.K. Jena
Director

RESEARCH HIGHLIGHTS

Stock characterization of hilsa (Tenualosa ilisha)

I this issue...
Tenualosa ilisha (Hamilton 1822), the anadromous hilsa shad, is a highly

E:;:::LH;:!:T:M i prt:if‘-:rrc-d fish for _ils taste ﬂ!'ld delicacy. if migrates [-E'DI?I _its nr!m'inc
Awards & Recogniions 6 environment lultha tlrcﬁhwattt:r‘rwcrs for spawning. As a result, it 1s Eul'}l_]l:'_‘i:[i:i_f
itk - to arange of climatic and environmental extremes throughout the region. In
Participation in Workshopst LIS study, attempts are made to develop knowledge based on genome-wide
teainiings | meetings ; variation and population structure of hilsa to support breeding programmes for
Stabf Newe g aquaculture and its natural stock management. Till date, samples and Truss
Hindi Version g photographs of 842 individuals of T ilisha have been collected from 23

sampling sites, covering both east and west coasts. The complete ATPase 6/8 genes of 842 bp were
amplified and sequenced from 361 samples collected from six different locations of Ganga and
associated river systems, namely, Brahmaputra (Golpara); Ganga (Farrakka); Hoogly (Balagarh,
Barrackpore & surrounding areas, Godakhah and Diamond Harbour) and two marine locations, Digha
and mouth of Subarnarekha. A total of 41 haplotypes were observed with haplotype diversity (Hd) of
0.6746. In the samples from freshwater locations, the molecular diversity indices, i.e., gene diversities
ranged from 0.5812 +/- 0.0498 (Brahmaputra) to 0.7141 +/- 0.0458 (Farrakka) and nucleotide diversity
{average over loci) from 0.001014 +/- 0,000812 (Barrackpore & surrounding arezas) to 0.001014 +/-
0.000812 (Farrakka). AMOWVA results indicated that for ATPase 6/8, 4.88%, -0.47% and 95.58%. of the
total variance, respectively, were attributed to differences among groups, among populations within
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groups and within populations, with total F value of
0.04415, inferring presence of definite population
structure among the samples studied. For the six
populations from above freshwater locations, the
haplotype network derived from ATPase 6/8
haplotypes resulted in only one clade.

To evaluate natural population structure of T.
ilisha on landmark based morphological variations,
306 specimens of various size classes were used to
study population differentiation from above 7
locations. A |3-landmark truss network system was
used and univariate analysis of variance extracted
significant differences in 73 transformed
morphometric characters out of 77 studied. It was
observed that there were no significant morphological
differentiation among the freshwater sample groups
studied, however, significant population divergence
was detected between samples of freshwater and
marine locations studied.

LE_

Haplotype network of ATPase 6/8 sequences showing
one distinet clade of T. ilisha

ICAR-MBFG -n. Lucknow

Population studies in Silonia silondia

Microsatellite enriched genomic library was
constructed for Silonia silondia through screening
using biotinylated oligos followed by enrichment.
Enriched genomic libraries with di- and tri-repeat
motifs were constructed and recombinant clones
were detected via screening of blue/ white colonies
followed by colony PCR technique. A total of 63
primers could be designed from the obtained
sequences. Out of 63 primer pair, 22 primers yielded
amplification, of which 12 (54.5%) were
polymorphic, 8 (36.3%) showed monomorphic
pattern and 2 (9%) generated poor amplification on a
set of n=14 Silonia silondia genotypes. In Silonia
silondia, 76 individual samples from four natural
riverine populations (Chambal, Tons, Son, and
Mahanadi) were genotyped using 12 polymorphic
microsatellite loci for identification of distinct
genetic stocks in the native range of its distribution.
The developed primers were cross primed in four
related species, i.e., Clupisoma garwa, Clupisoma
taakree, Ailia coila and Eutropiichthys vacha.

Polymorphic microsatellite loci in 5. sifondia

First Report of Goldfish Hematopoietic
Necrosis Herpes virus (Cyprinid Herpesvirus
2)in West Bengal, India

Large-scale mortalities in goldfish, Carassius
auratus and ko1 carp. Cyprinus carpio were reported
in ornamental fish farms of Hooghly district, West
Bengal by the Fishery Extension Officers of
Department of Fisheries, Government of West Bengal
to the Faculty of Fishery Sciences, West Bengal
University of Animal and Fishery Sciences, Kolkata.
Considering the urgency of the situation, an
Emergency Response Team (ERT) under the "National
Surveillance Programme on Aquatic Animal
Discases' (NSPAAD) was constituted involving
scientists from ICAR-NBFGR, Lucknow; ICAR-
CIFA, Bhubaneswar and College of Fisheries, West
Bengal. As per the report of ERT in the affected farm,
goldfish, koi carp and barbs were reared along with
Indian major carps (IMC). However, no mortality was

NEWSLETTER] 2




observed in the IMCs and barbs. The mortality rate
was recorded as 1-5% daily in goldfish. The
cumulative mortality rate was recorded above 90%
during this period. The affected fish showed
clinical signs such as sluggish movement, erratic
swimming, anorexia, spinning, fin rot, focal cutaneous

Goldfish showing clinical signs and post mortem lesions; A)
swollen abdomen and protruded seales and shrunken eves, B)
necrotic gills, C) enlarged spleen with white foci, D) swollen
and enlarged Kidney with small white foci

The viral inoculum (n=3; five fish from each farm
were pooled as one sample) from the suspected tissue
filtrate produced cytopathic effect (CPE) in three
different fish cell lines namely, goldfish fin cell line,
CCKF and CFF cell line showing focal areas of
granulation, cell vacuolization and appearance of
rounded phase-bright cells typical to CyHV-2
infection. The cell culture supernatant and affected
cells from all three different cell lines found positive
forCyHV-2 by PCR.

IMPORT

DFAT-PSLP Training Workshop on Safe Water

A DFEAT-PSLP Training Workshop on "Safe Water'
was organized by ICAR-NBFGR, CSIR-IITR,
Lucknow and CSIRO. Australia at ICAR-NBFGR
Lucknow during 23-27 March, 2015. The workshop
was organized to build capacity of the scientists
involved in environmental and toxicological research
for safeguarding availability of clean water for the
future. The workshop was inaugurated by Dr, Jenny
Stauber, Chief Research Scientist, CSIRO Land and
Water, Australia. Dr. J.K. Jena, Director, ICAR-
NBFGR, Lucknow welcoming the participants and
resource persons highlighted the work being

ICAR-MBFGR, Lucknow
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hemorrhages, reddish lateral line, protrusion and
sloughing oft the scales, exophthalmia, skin erosions,
corneal opacity etc. All the affected fish (n=30)
showed necrosis of the gills. splenomegaly with large
white nodules, pale liver, swollen kidney with small
white foci and the intestines were devoid of food.

The control cell lines (A, C) and CPE observed in those cell
lines (B, D) infected with CyHV-2 suspension showing
eytopathic efTects (A and B: Goldfish fin cell line; C and ID:
CCKFeell line from Cyprinus carpio koi

The supernatant of the cell culture with CPE were
found positive for Cyprinid Herpes virus 2 (CyHV-2)
(responsible for causing goldfish hematopoietic
necrosis) by PCR. All the samples were negative for
KHV/CyHV-3 in both PCR by following standard
OIE protocols, The nucleotide sequence of the target
band (292 bp) was found to have 99% similarity to
CyHWV-2 available NCBI GenBank (Accession
Numbers: DQOE5628, DQ 085627, AY939863,
KCR41411, etc.,).
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undertaken on aquatic biodiversity by ICAR-NBFGR
and necessity of such training in a scenario when the
biodiversity is under severe threat. Dr. Stauber
emphasized that major challenge in the present
scenario 1s (o secure water and maintain its guality by
protecting it from industrial and domestic discharges
to defend our environment. Dr. Anu Kumar, Principal
Research Scientist and Project Leader, CSIRO, Land
and Water, Australia expressed that the collaboration
would be of mutual interest for both the India and
Australia, Dr. Rai Kookana, Senior Principal Research
Scientist and Dr. Jason Kirby, Senior Research
Scientist from CSIRO, Australia were also present
during the occasion. A total of 23 participants from
across the country joined the program. The 5-days
training-workshop included lectures, demonstrations
and hands-on practicals.

Short Course on Molecular Markers and
Population Genomices

An ICAR sponsored short course on 'Recent
Advances in Molecular Markers and Population
Genomics' was organized by ICAR-NBFGR during
[0-19 March, 2015, The course was maugurated by
Dr. 5. Bandopadhyay, Member, ASRB, New Delhi. A
total of 20 participants from various disciplines
including fisheries, zoology and biotechnology
attended the course. The training was intended to give
theoretical as well as practical insights into different
techniques used in modern biology and population
studies. The lectures from eminent researchers in the
areas of molecular markers/genomics/ bioinformatics
were organised. The course included the development
of microsatellite and mitochondrial markers for
assessing the extent of genetic diversity present in
natural genetic resources, gene expression analysis,

(i

Chief Guest Dr. 5. Bandopadhyay and other dignitaries
releasing the training manual

ICAR-MBFGR, Lucknow

genome sequencing on PacBio RSII, microbial
diversity and bioinformatics tools for genetic diversity
gquantification. The demonstrations and hands on
sessions were organized to substantiate information
rained. The programme aimed to develop trained
man-power in the field of biotechnology and
population genetics/genomics. The course also
exposed participants to recent advances in sequencing
technology. A training manual was also released by the
dignitaries.

Training programme on Development of Fish
Cell Lines for Viral Disease Diagnosis

A training programme on 'Development of Fish
Cell Lines for Viral Disease Diagnosis' was organized
during 23-28 February, 2015. A total of 15 participants
from various research organizations from all over
India were participated in the training programme.

Chief Guest Dr. A. Gopalakrishanan inaugurating the
training by lighting the lamp

Dr. A. Gopalakrishnan, Director, ICAR-CMFRI,
Kochi the Chief Guest of the inaugural function
mentioned the importance of fish cell culture for viral
diagnosis and other applications. The training
programme covered various aspects of cell culture
methods, characterization of cell lines using
molecular and cytological means and virus isolations
using cell lines and its storage and retrieval. The
training also included the molecular approaches for
viral pathogen identification and characterization,

Training programme on Molecular Markers

A training programme on 'Molecular Markers'
used in fisheries research was organized during
9-14 February, 2015, A total of 18 participants from
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A practical training session on molecular markers

various research and academic institutions across the
country participated in the programme. The training
programme covered both the theoretical and practical
exposure to various markers used in fisheries research
and included topics like fish sample collection, DNA
isolation, PCR standardization for various markers,
electrophoresis, as well as, the softwares used for
genetic data analysis.

Initiation Meeting-cum-Workshop on

Qutreach Activity on Fish Genetic Stocks
(Phasell)

An Initiation Meeting-cum-Workshop of 'Outreach
Activity on Fish Genetic Stocks' (Phase 1) was held at
ICAR-NBFGR, Lucknow on 8 January, 2015. The
meeting was attended by scientists from collaborating

."s-'leetingar:unp\’r"nrl.cshnp on Outreach Activity on
Fish Genetic Stocks ( Phase I1)

ICAR fisheries institutes: CMFRI, Kochi; CIFA,
Bhubaneswar; CIFRI, Barrackpore; DCFR, Bhimtal;
CIBA, Chennai and CIFE, Mumbai. The meeting was
convened under the Chairmanship of Dr. J.K. Jena,
Director, ICAR-NBFGR and Coordinator of the
outreach programme. Working strategies such as,
sampling, tissue preservation, marker development and
biological investigation were deliberated in the meeting.
The research plan and sample collection strategies for

ICAR-NBFGR, Lucknow
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target species by different partner institutes was
presented and discussed.

Awareness Programmes on National
Surveillance on Aquatic Animal Diseases in
Madurai, Tamil Nadu

Two awareness programmes on 'Surveillance
of Aquatic Animal Diseases’ for ornamental fish
farmers and state fishery officials were conducted
by the PMFGR Centre, ICAR-NBFGR, Kochi in
collaboration with the State Fisheries Department,
Tamil Nadu. The first programme was organised
on 7 February, 2015 at Madurai. Mr. R.S. Ganesan,
Deputy Director of Fisheries, Madurai, the Chief
Guest of the function in his inaugural address
emphasized upon the importance of farmers,
government officials and researchers joining together
for successful completion of disease surveillance
programme. Mr. V. Ravichandran, DDF (Rtd) also
shared his experiences in fish disease surveillance. A
total of 57 participants including 40 ormamental fish
farmers and 17 serving and retired fishery officers
from Madurai district of Tamil Nadu attended the

AWATEness programme.

il &
Awareness programme on Surveillance of
aquatic animal discases

Another awareness programme was conducted
on 13 March, 2015 at Chennai. Mr. Lamek Jayakumar,
Assistant Director of Fisheries, Ponneri, Thiruvallur,
Chief Guest of the function mentioned the importance
of disease surveillance in this era of rapid and increasing
movement of ornamental fishes. Mr. N.U.S.
Veeramaindhan, President, Kolathur Omamental Fish
Farmer Co-Operative Society, Kolathur, Chennai also
shared his experiences in ornamental fish culture. A total
of 52 participants including 47 ormamental fish farmers
and 5 state fisheries officials from Chennai and
Thiruvallur districts of Tamil Nadu attended the
AWATENESs programme.
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Training programme on 'Soil and Water
Quality Management in Aquaculture Ponds'

A six-days training programme on 'Soil and Water
Quality Management in Aquaculture Ponds' was
jointly organized by the ICAR-NBFGR,, Lucknow and
ICAR-CS5RI Regional Research Centre, Lucknow
during 17-22 February, 2015. Twenty six officers of
the State Fisheries Department, Uttar Pradesh

attended the programme which was sponsored by the
Department of Fisheries, Govt. of U.P.

Inaugural function of the training

Republic Day Celebrated

A flag hoisting ceremony was observed on the
Republic Day on 26" January, 2015. Dr. JK Jena,
Director hoisted the National Flag in the presence of
other stafl members of the Bureau. In his address, the
Director highlighted the achievements of NBFGR
during the year 2014 and shared glimpses of upcoming

é==.—-.L..L 1AL y"i'.".

Republic Day Celebration

programmes. Dr. Jena while complimenting the
efforts of the staff members also reminded the stalf
about their rights and duties towards growth of the
institute. The programme was followed with a small
cultural programme in which large number of children
of the NBFGR. family participated. The sports meet
was also organized for the staff and their children in
which several events were held. The winners were
given trophies by the Director, Dr, J.LK. Jena,

Research Advisory Committee (RAC) Meeting

The RAC meeting of the Institute was held
during 2-3 March, 2015 under the Chairmanship
of Dr. W. Vishwanath, Professor, Department of
Life Sciences, Manipur University, Imphal.
Dr. (Mrs.) Usha Goswami, Scientist 'F' (Retd.),
NIO, Goa; Prof. Bechan Lal, Professor,
Department of Zoology, Banaras Hindu
University, Varanasi and Dr. Madan Mohan,
Assistant Director General (Marine Fisheries),
ICAR, New Delhi participated as expert members
of the RAC. Dr. J.LK. Jena, Director, ICAR-
NBFGR, Lucknow apprised the RAC about the
Institute's achievements in various fields during
last one year. The Heads of the Divisions and In-
chrges of Kochi center and Chinhat unit also gave
presentations on the significant achievements
under different projects of the respective divisions
/ units. The RAC reviewed progress of all the
ongoing research programmes of the Institute and
provided significant inputs to improve the
research programmes.

Rasanrch Aduisory Cormmittes Sheet

RAC meeimg being chaired by T’rnf W,V |shwannth

AWARDS/ RECOGNITIONS

 Dr LK. Tyagi, Sr. Scientist was conferred with the
Young Scientist Award 2014 of the Indian Society
of Extension Education, New Delhi on 28"
February, 2015 at Gwaliar. Dr. Tyagi was also

I[::":"'H_NE:F-GHI

L ucknow

conferred with the Shanti Prasad Goel Award 2015
of the Society for Community Mobilization
for Sustainable Development, New Delhi on
9" January, 2015 at Jammu.
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Dr. L.K. Tyvagi, Sr. Scientist receiving the Young Scientist Dr. Mahender Singh. Sr. Scientist receiving the Fellowship
Award 2014 of the ISEE, New Delhi Award 2015 of Bioved Research Society, Allahabad
 [Dr Mahender Singh and Dr. M, Goswami, Sr. e Dr. Ajay Kumar Singh was conferred with the
Scientists were conferred with the Fellowship Dr. S.R. Bhargava Medal 2015 by the Bioved
Award 2015 by the Bioved Research Society, Research Society, Allahabad.
Allahabad.

EXTENSION ACTIVITIES

Training of Tribal Farmers on "Fish Farming Participation in Exhibitions

1 = — ] it = . . .
and Conservation The Institute participated in the following
exhibitions related to fisheries and aquatic resources

The Institute, at its Aquaculture Research & &XM
in different parts of the country:

Training Unit (ARTU), Chinhat, organized four short-
term training programmes for the tribal fish farmersof @ Aqua Aquaria India held during 20-22 February,
Uttar Pradesh, Uttarakhand and Madhya Pradesh in 2015 organized by MPEDA, Kochi at
which 112 tribal fish farmers were trained. These Vijayawada.

programmes included lectures by NBFGR scientists o National Biodiversity Expo organized during 23-
and invited experts, demonstrations and field visits. 27 February 2015 organized by Kerala

Biodiversity Board, Kerala.
o Ireen i weme wyEt | Mational Bureay of Fish Genstic Respurces

ﬂﬂﬁﬁammﬂmm LR S . ¢ Agro-Tech 2015 at ICAR-TISR, Lucknow during
- 136038 Chinhat, Lucknow-226 028 12-14 March, 2015.

Tribal women trainees with Director and Dr. E.G. '\llas \mlmg NBFGR stall
Staff of ICAR-NBFGR, Lucknow during Aqua Aquaria India 2015

PARTICIPATION IN WORKSHOPS/SEMINARS/MEETINGS/TRAININGS

Abroad: Fisheries and Aquaculture Symposium at

E: i) Thai e 19-22 ]z 3 5
» Dr. J.K. Jena, Director participated in the Meeting Bangkok, Thailand during 19-22 January, 2013.

for discussions on organisation of the 11" Asian e Dr J.K. Jena, Director; Dr. V.S. Basheer, Principal

ICAR-NBFGR, Lucknow MEWSLETTER] 7
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Scientist and Dr. Divya P.R., Sr. Scientist
participated in the BOBLME Indian Mackerel
Genetics Data Analysis Workshop at Phuket,
Thailand during 17-18 February, 2015.

In India:

participated in the International Workshop on 'Fish
Genomics' during 19-21 January, 2015 at ICAR-
CIFE, Mumbai. Dr. Ravindra Kumar and Dr.
Basdeo Kushwaha, Principal Scientist also
participated in the Workshop on '"Training Need
Assessment for HRD Nodal Officers of ICAR' at

o« Dr. J.K. Jena, Director participated in the ICAR-NAARM, Hyderabad on 26 February,

following meetings/ seminars/ workshops: 2015.

+  79th meeting of the Executive Council and 9th Dr. Basdeo Kushwaha, Principal Scientist
Convocation of the West Bengal University of participated in X1I Agricultural Science Congress
Animal & Fishery 5'3'1'5“‘3'35 at WBUAFS, at ICAR-NDRI, Karnal during 3-6 February, 2015.
] iaon 29" J; 2
MoSunpui Nac Ron 255 JAtHaly, 5. Dr. L.K. Tyagi, Sr. Scientist presented an invited

& XII Agricuitural Science Cﬂl‘lgl’t‘,ﬁﬁ 2015 at lead paper in the National Seminar
ICAR-NDRI, Karnal during 3-4 February, 2015. on 'Extension Innovations and Methodologies

% 1" Research Council Meeting cum Scientific for Mﬂrkﬂt:led ﬁg!':c?.llt_urﬁi Gm_wth and
Workers Conference of Tamil Nadu Fisheries Development’ at RVS Krishi Vishwavidhyalaya,
University at Fisheries College and Research Gwaliar during 26-28 February, EL:”:"' He also
Institute, Thoothukudi on 13" March, 2015. pamgtpatcd in the National Seminar on

) o o 'Sustainable Rural Livelihood: Technological and
* Dr. N.S. Nagpure, Principal Scientist and Mr. Institutional Perspective’ at SKUAST, Jammu

Murglh S, Sﬁllflltll-i‘l part:clpalted in l|:1t! first during 8-10 January, 2015.

meeting of the Steering Committee of Network ey : ' )

Project on Agricultural Bioinformatics and Dr. T. Raja Swaminathan and Dr. Divya PR, Sr.

Computational Biology at ICAR-IASRI, New Scientist attended ICAR winter school on

Dethi 60 14 March: 2015, '‘Bioinformatics and its emerging dimensions in

o o agriculture’ at Bioinformatics Centre, College of
¢ Dr V.S, Basheer, Principal Scientist attended the Horticulture, Kerala Agricultural University,

31st meeting of the Executive Council on ABS at Thrissur, Kerala during 12 January-1 February, 2015,

National Biodiversity Authority, Chennai on 9 , o

March. 2015. Mr. L. Mog Choudhuri, Scientist attended

. . o 'International workshop on fish genomics'
 Dr 8. RfiEZﬂdE!. Princlpsfl Scientist attended ‘Ih:: organised by ICAR-CIFE, Mumbai during 19-21

Ir%ternatlunal S}fmpgmum on Bepmduuhve January, 2015,

Biology & Comparative Endocrinology at the car g

Zoology Department, BHU during 25-27 Mr. Charan Ravi, Scientist attended ICAR summer

February, 2015 and presented a paper. He also school on'Recent advances in marine biodiversity

participated in the Haryana Agri-Leadership vonservation and '“*fn*‘g“',“em‘ “f%iﬂﬂmd by

Summit 2015 as aquaculture expert on 10 March, ICAR-CMFRI, Kochi, during 16 I"ehrua_r}f_w 8

2015 held at Gurgaon, Haryana. March, 2015. He also attended a training

: programme on 'Introduction to GIS' at NRSC,
 Dr. Ravindra Kumar, Principal Scientist Hyderabad during 16-27 March, 2015.

STAFF NEWS

Relieving
Dr. U.K. Sarkar, Principal Scientist, ICAR-
NBFGR, Lucknow was relieved on 21.02 2015 to

enable him to join as Head, Wetlands and Reservoirs
Division, ICAR-CIFRI, Barrackpore.
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eg3nrertar gleram (fRean) &\ ¥is |va-

Sqarrertar gferem (feew) wonfa ooy w@ig &
fore aga &1 ufirg 2 | 38 wnfHn & ferg sl wateror
& Mararer Afdl @ siv w90 el 8| g9 Feeyf
U P Tl AT B eI fhgr Tar| g4l 9
qf¥=rlt Wis 9e @ §a 23 WHE 9§ 39 gy & g
842 T 9 T Wiel THH &y 1| A= Afeal &
el 6 W] ¥ A fhy 70 361 T & Fel 842 417,
@ WU AT Pase 6/8 5119 @1 UrelinTg @ diaa=u fbar
AT | HiSTOTd @1 SURIa 6 RITFI & ST TaENsi & AT
Pase 6/8 ¥ U USIICIEY Icdd ¥ Hdel Udh dors U
£ | §9 3 @ URvIHEI § S g 6 Hrorea
TURTERT 6 THHEIHT H BIg ARGIATHS I 21
a1 fb=g Arorwre @ wgdl e & T d oanle
ST fear aTg T |
ferertfarar Ryert f&am &1 arga e seaas

qEfees Aferi™ &1 WA & Riaifar
Riatfear @ mgmiicage ag A agad
fAffa o i T T oE Wie Afwl 9 e
vaq wraAat & g™ @ e TRie g
TS 1 AT | U Al § 63 wIgHY fewnee Ry
T o @ 22 UEER W U uTE g
foreH ¥ 12 (54.5%) 9gwUl @7 8 (36.3%) THwUl
U fel arel o | 919 2 WTg AR 1 3rcd YRkl Iithaer fea |
famfia wemd @t ar wafua voferer, sepdatar
W&, adieiAT erdVl, Ulaar @@rFer @
qetfafEng arar+ wie urgse faar |

geféra o o SLus.ud—dua e d.
gf¥1eror St ereT &1 Ao

A TR A Uh SN, W3RN — JEaed

ICAR-MBFGR, Lucknow

Hoed O ozl 9 Mesiper Eeiutafes

IR e R (@Efife i
fasmy—2) &1 fArsaeor

uf¥eH 4 & Aol faurT B gell fad &
WM Ao uEEl A dge UWE v iesirw
(Ferfrrg aivew) oo o & (wrsfig siftarn)
o HYA @ ol o oY, R & ansfaar &1 dad
gV el wfders unme ot veaifes veitbet fEuira
(TAgadTs) gRT Tiod gaReidl Raury 21 (SRe)
A Hte w1 S o | g W W s g vy
R SIS AR W, fEes, HLHA,
aifs fherdrr, uf¥em g @ denfae & | g dm @
RUE & HTER 4R HoR F97 & 91 grefl @1 vel
g4 s Hefaal #§ dg i, sifeur dues
wARfa, R, e we, e wefaa emne,
gl @ AATd Bl W, el @ SUed,
geartefiar, = & wes qen arfar & et @
W, 3G & S0 S WY | a1 gHiad Aefadi H
fre @ AR, fei=nfaden, e & dens,
fist % goi= @ Sifal | wieE @ aruRef gef
T |

Mee 591 = ¥el =189, CCKF 9T CFF H Higw
Gl & fhege grr wigelifPs wirg (CPE) & wu §
SFER &3, dIeEr H Ridadaseer U1 CYHV-2
faaroy wepwor arell fafdre weve woui—arge it
& fawrg &7 W N g1 =0 Ay &t gfe &t
T | WAl @ T OIE J1FHT U KHV/CyHV-3
oy & forg sramreras ordl a7 |

IR, TS T WU S SRS, —HRefer & yRERG
WEART § T uRER #2327 A1, 2015 O GUed
el ey uv v rdemen o s fhar ar frad
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Iqavy As ¥ qaiawira g &y faer e e §
ot AsfAet B s Ftor e o | 5 Srtemen @l
FEHTE UIUH.TE R 31, A Ud o, efordl &1 9
T defe 1 Ol ETER g1 R | e &
fge® 1. @, S g1 Wil @1 e @ §9
eI g Teltg oia fafden & wveror 2 a2 sl
&1 faver fRar siv W srteren # smavadar sie @
HHa ¥ 3ifad A 9018 wiaid via fafaua e H § |
S I 3 9 M W ST 23 Tfernfivt = e fer |

Y T4 ST a2Ir drefldaay AThY U
Ireadifers sRisHH

HEH H 1019 WTH, 2015 & SRM ALFEIITI.
uftes grT Giftd aren uferr sdwy S v
g Afeiger ABd UUS UMY SiIAeE @i
AT weerrE afes | fdar war | B denfae el
qUSH B WS S TN, 4519y §RT g9 &1 YHIH
forar e | feeat Wit fasm aem S deRfE @
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