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Foreword

[ feel immensely pleased to present the Annual Report 2010-11 of National
Bureau of Animal Genetic Resources. Twenty seven years ago, on 21st |
September, 1984 the bureau got officially off the ground and has become an
internationally renowned excellence center for research on characterization
and conservation of AnGR. The year 2010 was a very special year for NBAGR

as it has been declared as the International Year of Biodiversity. In this annual

report, we highlight the achievements that strengthen the four pillars of our

scientific strategy: “ldentification”, “Characterization” “Conservation” and
“Sustainable utilization of AnGR". As we know, India’s livestock production systems are changing in
response to globalization, urbanization, mechanization, intensive agriculture, environmental
degradation, climate change and emerging science and technology. Rising human population and
household income are causing increased demand for milk, meat, eggs and other livestock foods. As one

would expect, livestock markets are growing and changing to serve that growing demands. The rate of
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change within the livestock sector is so rapid that many local populations of livestock developed by
livestock keepers over millennia no longer have time to evolve adaptations to their new circumstances
or the new needs of their owners. They are simply dying out at unprecedented and accelerating rates. At
NBAGR, we are focused on groundbreaking research pertaining to indigenous AnGR. Scientists of
Bureau concentrated their efforts on establishing the physical attributes of Hill cattle, Patanwadi sheep,
Berari and Bundelkhandi goats, goats of Uttarakhand, Spiti donkey and Shahabadi cattle of Bihar. The
phylogenetic relationship among Assamese swamp and hill buffaloes of North-east region of India on
the basis of polymorphism existing in the mtDNA D loop region was explored. Our researchers are bent
on analyzing economically important traits down to the smallest details to find genetic variations at
functionally important genes like Catsper gene, Thyroglobulin gene, Insulin like growth factor-1 gene,
CAPN1 gene, Fec B, Somatotropic Axis genes, toll like receptor genes and immune response genes etc.
Coding regions of ten buffalo TLR genes (TLR1-10) have been sequenced completely and data analysis
revealed buffalo specific domain structural changes. As an attempt towards whole genome sequencing
of riverine buffalo, more than 90 GB DNA sequence data has been generated providing nearly 30 fold
coverage with a read depth of 17-19X. The whole genome buffalo assembly has been integrated into a
publicly available genome browser (http://210.212.93.84/cgi-bin/gh2/gbrowse/bovine/). NBAGR
research is also used as the foundation for the development of new research protocols, physical
characterization formats, computerized data storage and retrieval. To protect the lesser known
germplasm of our country, NBAGR started to register breeds. During the year, six new breeds of cattle
and buffalo were registered and few more are in pipeline. To take our research results to custodians of
livestock, we work closely with State Animal Husbandry Departments. They are the ones who utilize the
information generated by NBAGR for planning programmes for conservation and genetic enhancement
of breeds/populations of their respective ecologies. It is this linkup of basic research with grass root
level that gives our Institute its unique status. Based on the research findings fifty eight scientific papers

have been published in the national and international journals of high impact factors. Scientists have
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been rewarded for their scientific presentations. Seven research projects were completed during the
period and thirty seven including six NAIP are in progress. Six new projects have been initiated. Apart
from the research, the staff of bureau has excelled in many other social and sports events. We are in the
process of preparing programmes for the twelfth five year plan and our vision we intend to realise by
2030. In the coming year too, NBAGR will continue to give researchers a chance to let their creativity

bloom. [tis quite apparent that the effects of this will stretch far beyond the walls of our laboratories.

I sincerely thank Dr S Ayyvappan, Secretary, Department of Agricultural Research and Education &
Director General, ICAR, for his guidance, help and support. I also acknowledge the cooperation and
encouragement from Dr KML Pathak, Deputy Director General (Animal Sciences) and Dr S C Gupta, ADG
(AP&B). Special thanks are due to my dynamic team of scientists, administrative, technical and

supporting staff for their hard workand cooperation.

%'ﬂf‘j’}

(Dr. B.K. Joshi)
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Executive Summary

National Bureau of Animal Genetic resources was established on 21" September, 1984. Since its
inception the scientists are actively engaged in research related to its mandate of Identification,
evaluation, characterization, conservation and Utilization of livestock and poultry genetic resources of
the country.

-

A Phenotypic breed identification system (PBIS), the user friendly interface for scoring based
methodology of breed identification was enhanced and finalized.

Genetic and phenotypic characterization of Hill cattle through systematic surveys conducted in
Almora, Pithoragarh, Rudraprayag, Chamoli and Uttarkashi districts of Uttarakhand was
completed.

Phenotypic characterization of Berari goat (Maharashtra and Madhya Pradesh), Bundelkhandi
goats (Uttar Pradesh and Madhya Pradesh) and non-descript goat genetic resources of Uttar
Pradesh and Uttarakhand was carried out through systematic surveys made in their respective
breeding tracts.

Characterization and evaluation of Patanwadi sheep was carried out by undertaking stratified
random sampling survey in various villages of Kutch, Rajkot, Amreli, Bhavnagar and
Surendernagar districts of Gujarat.

Phenotypic characterization of Spiti donkey was also carried out through systematic surveys
undertaken in the Spiti sub-division of Lahaul & Spiti district and Puh sub-division of Kinnaur
district of Himachal Pradesh with an average altitude ofabout 3700 meters.

Effect of drying on structure and fertilizing ability of bovine sperms under various media
conditions revealed altered morphology to the extent rendering them non-fertile.

Sequence characterization showed considerable nucleotide variations in the Catsper gene of
buffalo and cattle, which could play important role in sperm motility in two species compared.

Novel single nucleotide polymorphism observed in 5’ upstream sequence of buffalo thyroglobulin
gene. Allelic frequencies of these SNPs varied among riverine and swamp buffaloes.

Coding regions of ten buffalo TLR genes (TLR1-10) sequenced completely and sequence data
analysis revealed buffalo specific domain structural changes.

Real-time analysis of fecundity related genes in FecB carrier and non-carrier ewes showed
differential expression of BMPRIA and BMP4 in the ovaries, indicating their implications in
regulating the rate of ovulationin sheep.

Polymorphism detected in the IGF1, IGF binding protein and growth hormone receptor genes of
Indian goat breeds, which is being correlated with the effects on phenotypes.

SNPs detected in immune-response genes of TLR4, TLRY, NOS2, MCP1 and IFN-gamma among
Indian cattle breeds, which are being further analysed for their association with incidence of
mastitis in Sahiwal cattle breed.

Work on NAIP sponsored project on National Agricultural Bioinformatics Grid (NAGB) has been
initiated with conducting of training programme and establishment of protein and microsatellite
databases on indigenous livestock and poultry species.

Microsatellite based diversity analysis of Indian sheep breeds revealed a deficiency of
heterozygotes as well as high genetic variability among them, suggesting stratification of the
breedsinsubpopulations.

PCR-RFLP, SSCP and SNP analysis revealed polymorphism at the keratin associated protein
(KAPL.3), Agouti (ASIP), Insulin like growth factor binding protein 3 (IGFBP-3), Callipyge (CLPG)
and ovine bone morphogenetic protein type 1B receptor (BMPR1B) gene loci in the indigenous
sheep breeds.

20100 ol ol Vo of Basshairsity
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Using cytogenetic, microsatellite and mitochondrial D-loop analysis, pure swamp buffaloes have
been documented for the first time in north-east states of India.

Microsatellite markers based genetic diversity has been documented in the Shahabadi cattle
population of Bihar and Malaimadu cattle alongwith Katchakatty, Mecheri, Coimbatore and
Nilagiri sheep breeds of Tamil Nadu and hill and planes goat populations of Assam.

Sequence analysis and SNP identification in CAPN1, Akirin and Titin genesin a panel of Indian goat
breeds carried out having role in meat quality.

As an attempt towards whole genome sequencing of riverine buffalo, more than 90 GE DNA
sequence data has been generated providing nearly 30 fold coverage with a read depth of 17-19X.
The assembly has 185,150 contigs with the median contig length of 2.3 Kb and the largest contig
length of 663 Kb.

The whole genome buffalo assembly has been integrated into a publicly available genome browser
(http://210.212.93.84 /cgi-bin/gb2 /gbrowse/bovine/) with tracks for read pair insert distances,
read depth, nucleotide variations, coverage, and the availability of custom tracks for scientific
community.

As part of allele mining for abiotic stress response in goat, transcriptome data generated on
various tissues of goat, which is being analysed further.

Bureau completed 7 research projects during the reported period and work continued under 32
institutes (26 ongoing & 6 new) and 3 externally funded projects. Six National Agricultural
Innovative Projects (NAIP) are running in the Bureau.

Scientists of the Bureau published 58 research papers in reputed National & International
Journals. Two young scientists awards and 4 best poster awards were fetched by Scientists.
Monographon 'Sangamneri', 'Surti' goats; 'Equine breeds of India'; Jaiselmeri camel; the leaflets on
Asuccess Story on Conservation of Beetal Goats' and 'Cattle breeds of India’ were published.

The bureau brought out the firstissue of Hindi Journal Pasudhan Prakash. {(ISSN 0976-4569)

Apart from the research, the staff of bureau participated in various activities like ICAR zonal and

inter-zonal sports meet and fetched the Winners trophy (Joint with CS5RI, Karnal) in zonal and
Runnerstrophy ininter-zonal sports meet.

Hindi section of bureau organized various activities including the Foundation Day of the bureau in
which the staff participated actively.

The bureau could utilized more than 99% of its allotted Plan and Non-plan budget. A revenue of
Rs.36.12 lakh was generated through different resources.
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History of the Bureau

The need for the establishment of National Institute of Animal Genetics was accepted in principle during
4th Five Year Plan. During 5th and 6th Five Year Plan, various government agencies coordinated the
efforts for the establishment of the Institute. Therefore, National Bureau of Animal Genetic Resources
and National Institute of Animal Genetics were setup on 21st September, 1984. These Institutes started
at Regional Station of National Dairy Research Institute, Bengaluru. Bureau and institute were then
shifted to Karnal in 1985 and temporarily housed in NDRI Campus before shifting to its own campus at

Makrampur, Karnal in 1994. The Institute of Animal Genetics and Bureau were merged in 1995 to

function as asingle unitas National Bureau of Animal Genetic Resources.
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Mandate: i g

'Identification, evaluation, characterization, conservation and utilization of livestock and poultry

genetic resources of the country”. T
Objectives: =-v-'_:_,,__
*= To conduct systematic surveys to characterize, evaluate and catalogue farm livestock and poultry T

genetic resources and to establish their National Database. —

» Todesign methodologies for ex situ conservation and in situ management and optimal utilization of

farm animal genetic resources. A
» Toundertakestudies on genetic characterization using modern techniques of molecular biology. —

* Toconduct training programmes as related to evaluation, characterization and utilization of animal

geneticresources.

MU g ol Y of Edssbad rslly




m
;
:

LTI

gy e (R
yuegyNg - uddeyy suag)
s | weey | oA anenig
| fensip oy | Swosgpioiuny - |SalojeoRe) g
_®onyg e somoueg g - RO
Cuoseng | oyomey ndvNg l
aapwwo) Juswobeuely [ aa1uw0) yaieasay ainyisy| R a3y} wwoy) ANOSIApY Yoieasay

$334N0S34 JI1INII TYININY 40 NV3I4Na TYNOILYN

TYNHVH YOVAN 40 NVHIONVIHO

dniag |puollpziuvbiQ

1L-0L0¢ 140d3d TYNNNV




Financial Outlay

Budget Estimate under Plan and Non-Plan for the financial year 2010-11 along with expenditure upto
March, 2011.

(Rs. in Lakhs)
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NON-PLAN PLAN
Budget Expenditure Budget Expenditure
01 a. Estt.Charges 452.00 451.95 0.00 0.00
b. Wages (R.As) 0.00 0.00 0.00 0.00
c. OTA. 0.10 0.07 0.00 0.00
02 a. Traveling Expenses 1.60 b2 10.00 953
b. HRD 0.00 0.00 0.56 0.55
03 Other Charges (Including Equipments) 70.80 67.89 226.44 223.99
04 Works
a. Annualrepair and maintenance
a. Office Building 7.00 6.95 0.00 0.00
b. Residential building 6.00 6.00 0.00 0.00
c. Minor Works 10.00 SHir 0.00 0.00
b. Workasperapproved EFC
i) Special Works 0.00 0.00 0.00
ii) Major works 0.00 68.27 68.26
05 Otheritems 0.00 0.00 0.00 0.00
Total (01-05) 547.50 544.20 305.27 302.33
06 AICRPon AGR 0.00 = 180.00 180.00
Total (01-06) 547.50 544.20 485.27 482.33

Revenue Generated during the year 2010-11.

Sr.No. HeadofAccount Amount (Rs.)
1 Sale of Publication & Advertisement 38,060
2. License Fee 1,02,832
3 Training Programmes-Income 13,82,000
4, Hostel & Guest House Charges 4,04,005
h Sale of Technology 1,83,970
6. Sale of Farm Produce 7,25,920
i Other Misc. Revenue Receipts 7,75,803

Total 36,12,590
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Utilization under plan budget

Utilization under non-plan budget

Revenue Generated during the year 2010-11.
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Estt. Charges

Wages (R.As)

O.T.A

Traveling Expenses
HRD

Other Charges

a. Office Building

b. Residential Building
c. Minor Works

i) Special Works

Estt. Charges
Wages (R.As)
O.T.A

Traveling Expenses
HRD

Other Charges

a. Office Building
b. Residential Building
c. Minor Works

i} Special Works
i) Major Works

Other Items

Sale of Publication & Advertisement
License Fee

Training Programmes - Income
Hostel & Guest House Charges
Sale of Technology

Sale of Farm Produce

Other Misc. Revenue Receipts




Research Activities

LIVESTOCKINFORMATION MANAGEMENT

Apart from updating the database on Animal Genetic Resources, other programmes for managing the
data generated through research projects, were developed. Applications received from the stake
holders for registering the new livestock germplasm were also processed.

Scoring based phenotypic identification methodology: Phenotypic breed identification system
(PBIS), the user friendly interface for scoring based methodology of breed identification was enhanced

and finalized. A help subsystem was developed. A setup system was developed for installation and use

on a standalone computer. Breed descriptors have been entered from detailed survey reports of Dangi,
Deoni, Gir, Khillar, Gaolao, Gangatiri cattle breeds and Surti, Nagpuri, Jaffrabadi buffalo breeds. PBIS is
now available on a CD. It can be installed with a setup file that creates icons for PBIS, help and user’s

guidelines.

1L-010¢ 140d3d TVNNNY

o
[ g [~ r Welcome in Plematyic Breed iemiilic ation Srsiem
T i
g Phenotypic Breed Identification T —
Sevemg Fonttm Tk |
i Phomorypic bdsnidlica s S sbeen far Animal graseric Bovsarcen
Rlcupe v | it of brees of i gtttk o e e povsertion of o D vt O bt C1hhenis
B biwd D webgrwne nal e yremcey. ki s iromndfes bnoed e sk coron e sl jrra— ot e Compsdins s
BN o uary T | e The ki o Jolgpens, which Howess, i ok = . N . B
B Ak T s st e e ot it o e oo b g of v s 3 = e
- evp—— | ) Clcinn Chor ek
. el ) L o Gl e
}.x::nmu Phenotypic Breed Identification System (PBIS) e . o
P | B i v 3 i B i g Ay & i
: T';ﬂ_ ppegsien mimals iniivallars o provids acme of e sl e e hasis o imend ey b TETEE g0
| $U=-.w WII-" deciman raskog;om bvees of e mmal. el
|  Tisptey = Eicvatn Sl S K Bl i
R Orgameers g
B febd et Sy Howp v
e il
L LETEN—" ra L
) Ak Brwed deccrton
20 Vieme Bl duscripior
i s Rk ke W | s 1 U gl ety Asmas
13 G . e —
# "

Development of SNP database for indigenous AnGR: The database on SNPs has been designed to
store information on livestock and poultry species and reported SNPs. It has files to store information
on: chromosomes in various species, genes along with functions, SNPs, accession number along with
hyperlinks to relevant database on internet. [t also stores information on references that are source of
SNPs in the database. Database files have been stored in SQL Server. A total data of 350 SNPs from nine
domestic animal species have been collected (buffalo-120, cattle-142, chicken-23, goat-10, pig-11,
sheep-7, camel-8, mithun-11 and yak-18 ). User interface has been developed using ASPNET with VB-
Script. Dataentry is under progress with updating of newly reported SNPs.

Registration of Livestock and Poultry Genetic Resources: Registration of livestock and poultry

genetic resources has been initiated to protect and check the biopiracy of indigenous AnGR. Following

steps have been taken up in this regard:

. Guidelines, descriptors and application form for registration of new breeds of livestock and for
new strains/lines of poultry have been prepared and put on bureau's website

(http://www.nbagr.res.in/guidelines.html).
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. The breed registration committee chaired by DDG (AS) approved the registration of 6 new breeds:
four cattle breeds (Binjharpuri, Ghumsuri, Khariar Motu cattle) and two buffalo breeds (Banni,

Chilka buffalo) . The breed descriptor of these six new breeds for which details are given below in

thetable, has also been published in October 2010 issue of Indian Journal of Animal Sciences.

1. | Banni Gujarat INDIA_BUFFALO_0400_BANNI_01011
2. | Chilika Orissa INDIA_BUFFALO_1500_CHILIKA_01012
Motu Orissa, Chattisgarh and INDIA_CATTLE_1526_MOTU_03031
Andhra Pradesh
Ghumsuri | Orissa INDIA CATTLE 1500 GHUMSURI 03032
Binjharpuri | Orissa INDIA_CATTLE_1500_BINJHARPURI_03033
Khariar Orissa INDIA CATTLE 1500 KHARIAR 03034

Chilka Buffalo

Khariar Cattle

Ghumsuri Cattle

Motu Cattle
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Germplasm Repository

. At the Gene Bank established at the NBAGR, Karnal for ex-situ conservation of Animal Genetic
Resources, atotal of 77,583 doses of semen 0of 214 bulls belonging to seven livestock species and

27 breeds are preserved.

. Approximately 50 random samples of 15 breeds of poultry, 25 breeds/populations of goat, 6
breeds of cattleand 4 breeds of sheep have been preserved at the DNA Bank of the NBAGR, Karnal.

PHENOTYPIC CHARACTERIZATION AND EVALUATION OF ANIMAL GENETIC RESOURCES

Hill Cattle: To characterize the hill cattle of the state, surveys were conducted in 5 districts of the

Uttarakhand state i.e. Almora, Pithoragarh, Rudraprayag, Chamoli and Uttarkashi. Information on
various management practices followed by the livestock owners in these districts and production
performance traits was generated by interviewing the farmers using a structured questionnaire in 32
villages of Kumaun and Garhwal regions. A total of 309 farmers were interviewed to know the habitat,
status, management, utility and performance of the cattle available. Eight different body measurements

wererecorded on 819 animals of different ages and sex and analyzed.
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The survey revealed that there is large population of hill cattle in the state. Hill cattle are reared mainly
for bullock power, milk and manure. Most of the animals were farm born. Sale and purchase of the
animals were observed among the farmers. Land
holding was small; about 75% farmers had less than 20
nali of land. Family size was large i.e. 4- 8 members per
family. Animals of the breed were reared mainly on

extensive system of management ie. grazing from

morning to evening. Cows in milk and bullocks during
the work were provided with some feeds and §°
concentrate in the evening. Animals were kept in

houses only during night. Milk is mostly used for

Hill Cattle - Male

household purposes. Herd size ranged from 2 to 5

animals. Breeding was natural. Dehorning and deworming practices were not adopted. Vaccinations for
H.S., FMD and BQ) were observed in very few cases. [t was observed that in Garhwal region animals were
given more attention than the Kumaun region with respect to feeding, management, utility, breeding
and production etc.

Animals of Hill cattle were small in size with cylindrical type of body. Animals were well built and
compact with strong legs. Body colour varied in different colours and shades i.e. white, grey, black,
red/reddish, brown and in different combinations of
these two or more colours. In Kumaun region brown
and black were almost in similar proportion while in
Garhwal region black colour was predominant. The
colour variability was more in Kumaun region than the
Garhwal region. All the biometric traits in the age
groups 0-3 months, 3-6 months, 6-12 months and 1-3
years did not reveal significant differences in Kumaun

and Garhwal cattle. It was observed that cows and

Hill Cattle - Female
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bullocks of Kumaun region had significantly higher values than the Garhwal region. The discriminate
stepwise cluster analysis on various morphometric traits in cows based on Mahalanobis distances
revealed that hill cattle at Rudraprayag and Chamoli districts had minimum distances (3.884) means
closest while hill cattle at Rudraprayag and Pithoragrah districts had maximum distances (29.03)
followed by hill cattle at Chamoli and Pithoragarh districts (28.03) and Rudraprayag and Almora
districts (24.42).

Atotal of 51 Blood samples of unrelated hill cattle animals were collected from Garhwal region. DNA was
isolated and analyzed by a panel of 21 microsatellite markers. The average observed and expected
number of allele, observed and expected heterozygocity and heterozygote deficit were 12.61+ 4.80
(6-22), 5.66+2.64(2.41 to 11.39), 0.699+0.19(0.271 to 0.938), 0.782+0.10(0.585 to 0.912) and
0.118+0.17(-0.198 to 0.537), respectively. The different genetic diversity parameters showed that
population is comparable with the hill cattle of Kumaun region and Hariana cattle.

[t may be concluded that hill cattle available in Garhwal region had more uniformity. The Kumaun cattle
had larger shape and size. Farmers in Garhwal region gave more attention to feeding, management and
breeding. Productivity of hill cattle was better in Garhwal region than the Kumaun region. The hill cattle
populations at different locations showed uniformity on different parameters with a slight variation. It

may thus be considered for recognition as a distinct breed.

Berari Goat: Berari goats exist in the Vidarbha region of Maharashtra state. The name of breed has
emerged from ‘Berar state’ The native tract of this goat population is found in Nagpur, Akola, Wardha
district of Maharashtra and Nimar district of Madhya Pradesh. The goat is low yielding and is mainly
reared for meat by the local farmers.

The data on the biometry of Berari goats was generated from 102 animals belonging to 26 flocks in the
villages : Dongaon, Borgaon, Punoti, Bondrkhoda, Klashimba of Akola Taluk; Balapur, Gaygaon, Shegaon
of Balapur taluk and Mahagaon of Akot taluk of Akola district of Maharashtra state. For comparison,
animals maintained at cattle breeding farm, Borgaon Manju farm of Post Graduate Institute of
Veterinary and Animal Sciences, Akola were recorded.

The animals were tall and dark coloured having coat colour light to dark tan, thin and cylindrical legs, flat
horn, leafy drooping ears, convex face, slightly roman nose, light or dark colour strips on lateral sides

extending from base of horn to nostril, black hair line along vertebral column extending upto tail & light

tan to black color belly. In males, black colour ring around neck was invariably noticed.

A Berari doe A Berari buck
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The average measurements of height at withers, body length, chest girth, paunch girth, face length, horn
length, ear length and tail length ( in cm) of farm reared adult animals were 75.50, 73.00, 76.50, 74.50,
17.50,19.00, 19.00 and 18.00, respectively in males and 70.95, 69.60, 69.45, 69.55,16.70, 11.65,18.20,
15.70, respectively in females. The average measurements for the same traits recorded on the pasture
grazing animals in the field were 78.00, 76.00, 74.00, 76.00, 18.00, 15.50, 21.50, 19.00, respectively in
malesand 71.35,71.03,72.23,74.33,16.65,13.25,18.38 and 15.58, respectively in females.

Means with SE of different body measurement (cm) and body weights (kg ) in adult Berari goats under field
and Farm conditions

FIELD FARM OVERALL

Male(6) Female(40) Male(5) Female(20) Male(11) Female(60)
Body Height | 78.00+7.00 | 71.35+0.50 | 75.50+0.50 | 70.95+0.67 | 76.75+2.95 | 71.22+0.40
Body Length | 76.00+7.00 | 71.03+£0.57 | 73.00+1.00 | 69.60+0.69 | 74.50+2.35 | 70.55+0.45
ChestGirth 74.00+£7.00 | 72.2340.69 | 76.50+3.50 | 69.45+0.85 | 75.25£2.93 | 71.3340.56
PaunchGirth | 76.00+£7.00 | 74.33+1.03 | 74.5020.50 | 69.5521.07 | 75.25£2.59 | 72.73+0.82
FaceLength | 18.00+1.00 | 16.65+0.14 | 17.50+0.50 | 16.70+0.16 | 17.75+0.43 | 16.67+0.11
HornLength | 15.50+4.50 | 13.25+0.61 | 19.00:£1.00 | 11.6520.90 | 17.25%#1.91 | 12.72+0.51
Ear Length 21.50+0.50 | 18.38+0.33 | 19.00+0.00 | 18.20+0.46 | 20.25+0.67 | 18.3240.27
Tail Length 19.00+£0.00 | 15.58+0.22 | 18.00+0.00 | 15.704£0.25 | 18.50+0.26 | 15.62+0.17
Body Weight | 37.00£6.00 | 31.38+0.76 | 40.00+£5.00 | 28.2520.86 | 38.50£2.96 | 30.33+0.61
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The average body weights of males and females under the two different mangemental systems were
40.00 kg for males and 28.25 kg for females in farm bred animals and 37.00 and 31.38 kg in pasture
grazing males and females, respectively. The comparative studies indicated better growth of farm bred
animals. The overall averages ( in cm) irrespective of the type of the management for height at withers,
body length, chest girth, paunch girth, face length, horn length, ear length and tail length were 76.75,
74.50, 75.25,75.25, 17.75, 17.25, 20.25, 18.50, respectively in males and 71.22, 70.55, 71.33,72.73,
16.67,12.72,18.32, 15.62, respectively in females. The body weights were 38.50 and 30.33 kg for male

and females.

Comparative biometry of field and farm reared
females of Berari goats

mField
W Farm
0 Overall

1. Height at Wither 2. Body length 3. Chest girth 4.
Paunch girth 5. Body weight

A comparison between measurements of field and farm managed goats
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Bundelkhandi goat: Bundelkhandi is inadequately
studied goat population which is found in Bundelkhand
region particularly in and around Jhansi district of Uttar
Pradesh and Datia taluk of Madhya Pradesh.
Bundelkhand region experiences extreme
temperatures crossing 40°C in summer and touching
1'Cinwinter, irregular rains and regular draughts. The
Bundelkhandi goats are large sized, hardy and sustain
in extreme climatic conditions of its habitat. The
morphological features are jet black coat color,
long legs, narrow face, roman type nose, long hair on
body, black eyelids and muzzle, long curly and
pendulous ears and bushy tail. The body height of adult
goats (>2yrs) varies between 70 to 75 cms and body
weight between 30 to 38 kgs. The different phenotypic
traits of farm and field reared animals were measured

and a comparison was made between the animals

reared under two different managemental systems.

A Bundelkhandi Buck

Means+SE of different body measurements (cm) and body weights (kg ) in adult Bundelkhandi goats under
field and Farm conditions

FIELD FARM OVERALL

Male(10) Female(27) Male(2) Female(23) Male(12) Female(50)
Body Height | 77.00x1.65 | 71.63+x0.60 | 78.50+4.50 | 73.17+0.60 | 77.25+1.48 | 72.34+0.49
BodyLength | 78.10x1.73 | 71.93+0.72 | 80.00+£5.00 | 72.61+0.78 | 78.42+1.57 | 72.24+0.60
Chest Girth 77.40+£1.87 | 72.1120.83 | 75.50+£5.50 | 72.43+0.76 | 77.08£1.70 | 72.26+0.63
PaunchGirth | 79.50+2.68 | 72.26+1.03 | 68.50+4.50 | 72.52+0.98 | 77.67+2.59 | 72.38+0.80
FaceLength | 18.40+4.048| 12.88+0.92 | 19.00+£1.00 | 16.96+0.16 | 18.50+0.42 | 14.800.58
HornLength | 14.80+0.79 | 12.67+0.82 | 14.50+0.50 | 9.63+0.31 | 14.75+0.65 | 11.53+0.54
Ear Length 19.20+0.63 | 19.3320.62 | 18.50+1.50 | 18.78+0.38 | 19.08+0.56 | 19.08+0.40
Tail Length 17.20£0.33 | 15.67+0.31 | 16.00+0.00 | 15.52+0.21 | 17.00£0.30 | 15.60+0.21
Body Weight | 39.70+2.18 | 32.90+1.13 | 37.50£6.50 | 33.1320.99 | 39.33+1.98 | 33.01+0.75

Goat populations of Uttarakhand: The body weights and biometrical measurements on 125 goats of
different age groups across 15 villages of Rudraprayag and Okhimath blocks of Rudraprayag district of
Uttarakhand were recorded. 25 farmers were also interviewed to generate the information on
production and reproduction traits, housing and management systems. The photographs of goats of
different colors, age groups, various pastures and management practices were also taken. It was
observed that there was no unique name by which these goats are known, however, the population of
these goats were having uniform characteristics and hence deserve characterization of their attributes.
The goats in this region are mainly reared for meat purposes only. The goats are of medium size with
varying colour patterns. Most of the goats are of white color. However, black, brown and mottled animals
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Different colour variants of goats found in Uttarakhand
are also found. The animals are hairy. The flock size usually varies from 5 to 70 and mainly reared by
Rajput community. The animals are mostly pasture fed. The breeding tract of these goats lies in higher
altitude which range from 800-8000m above sea level. The temperature varies from 34°C in summer to

0°Cin winter. January is the coldest month after which the temperatures begin to rise till June or July. The

morphometric traits of the population have been presented in table below.

The Morphometric traits {in cm) and Body weight (in kg) of the goat population of Uttarakhand
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0 days 3 month 3 month 6 month 6 month 12 month 12 month
(F) (4) (M) (12) (F) (2) (M) (8) (F)(12) (M) (4) (F) (55)
Height(Cm) | 35.00+1.47 | 4491+257 | 55.50+4.50 | 62.12+2.48 | 57.16+1.89 | 60.75+£10.04 |65.63+0.62
Length(cm) | 31.50+0.95 | 48.50+2.90 | 59.50+5.50 | 65.00£2.93 | 59.50+1.67 | 66.50+11.83 |71.03+0.85
Chestgirthcm | 45.25+6.30 | 52.75+3.00 | 62.00£9.00 | 69.75+2.00 | 67.91+2.38 | 68.50+£11.86 |79.16+0.79
PG (cm) 36.00+£1.22 | 53.00+2.98 | 64.50+8.50 | 73.75+2.63 | 71.75+3.31 | 72.75+13.68 |B4.25+0.98
Face (cm) 9.00 12.83+0.32 [ 13.00£3.00 | 16.00+0.50 | 14.66+0.58 | 15.25+2.17 |17.07+0.19
Horn (cm) - 741+0.85 |14.00+6.00 | 17.75+1.94 | 15.66+2.03 | 28.33+2.33 [2492+1.12
Ear(cm) 10.00 14.16+0.96 | 17.00+1.00 | 16.87+0.22 | 16.66+0.37 | 16.50+£2.02 |17.58+0.19
Tail (cm) 7.00 11.90+0.41 | 13.50£1.50 | 13.12+0.47 | 14.08+0.43 | 14.25+1.93 [14.08+0.29
B.Wt(kg) 487+0.12 | 16.87+1.66 | 24.00£8.00 | 28.124298 | 27.83+2.06|40.13+11.91 |42.14+1.05

Spiti Donkey: The breeding tract of Spiti donkey is
distributed in the Spiti sub-division of Lahaul and Spiti
district and Puh subdivision of Kinnaur district with an
average altitude of about 3700 meters. The
minimum/maximum temperatures (' C) in the month of
February and July are -22/-3 and 13/27, respectively.
The total donkey population as per 2007 livestock
census in Lahaul and Spiti district is 2,007 and Kinnaur
districtis 2,361. In each household, 1-3 (average 1.64
0.48) Spiti donkeys are kept. They are raised mainly on
grazing in pastures. They are also supplemented with

A male Spiti donkey

either dry or green fodder and about 250 gm -1kg concentrate/animal/day depending upon the amount
of work undertaken by the animal as well as availability of fodder/concentrate. When used for rigorous
work, the concentrate supplementation is increased to about 1 kg/animal/day. The concentrate mainly
consists of barley, pea-husk, wheat or even commercial feed. Water is provided once a day at about 12:00
noon.

The Spiti donkeys are comparatively smaller in size, strongly built with compact body with strong and
straight back, strong legs and thick coat with long hair. The main coat colour are dark brown/black
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(149%), brown (58%), brown with lighter bellies (16%)
and light brown with whitish bellies (12%). The main
white markings are muzzle (68%) and around eyes
(12%). The dorsal cross is visible only in lighter shades.
Long hair cover most of the face. Small manes are also
present. The ears are comparatively smaller and
straight and slightly oriented laterally. The nostrils are
large. The tail extends upto hocks. The tail switch is not
distinguishable due to presence of thick hair on rest of
AfemaIeSp:'tf.donkey the tail. The main body measurements for adult
animals are given in the table.

Morphometric traits of the spiti donkey

Female

Mean+5D (cm) Range (cm) Mean+5D (cm) n Range (cm)

Body length 91.10+2.88 29 86-97 90.96+2.52 26 85-95
Height at withers 88.59+3.27 29 84-95 88.65+3.30 26 80-94
Heart girth 100.5+5.02 28 90-115 98.58+4.23 26 90-107
Necklength 31.10+2.21 29 27-36 30.1541.52 26 28-33
Facelength 32.10£1.47 29 29-15 31.5+1.03 26 30-34
Earlength 21.39+1.13 28 19-23 21.5+0.81 26 20-23
Tail length 30.07+£2.23 28 26-35 31.52+1.81 25 27-35
Tail length 54.21+£7.63 28 39-68 55.56+9.26 25 37-70
Leglength (FL) 80.0£3.46 7 76-87 81.0£3.02 8 77-86
| Leglength (HL) 87.71+2.93 i 84-91 87.5+1.85 8 85-90
Canon circum (FL) 12.04£0.71 27 11-13 11.570.70 26 10-13
Canon circum (HL) 12.79+0.85 19 11-14 12.7+£0.92 20 11-14
Canonlength (FL) 19.93+0.84 29 18-21 19.96+0.77 26 19-22
Canonlength (HL) 26.10+£1.35 29 23-28 26.4£1.0 25 24-28
Pastern circum (FL) 11.51+0.85 27 10-13 11.27+0.78 26 10-13
Pasterncircum (HL)| 12.36£1.21 11 10-15 11.94+1.61 18 10-15
Pastern length (FL) 8.66x0.72 29 7-10 8.62+0.57 26 8-10
Pastern length (HL) 8.68+0.56 25 8-10 8.6£0.65 25 8-10
Hooflength (FL) 5.83x0.54 29 5-7 5.730.45 26 5-6
Hooflength [HL) 5.53x0.51 19 5-6 5.450.50 21 5-6
Hoof circum (FL) 20.88+1.01 Tt 19-23 20.2541.03 24 18-22
Hoof circum (HL) 20.67+2.02 12 18-26 19.1841.13 17 17-21

The main breeding season for Spiti donkeys is March-September but they are said to breed throughout
the year. The age of puberty for the males is 1.5-2.0 years. The age of first service is 2.0-2.5 years. One
stud is kept for about 4-6 females. The stud is selected by village community based on criteria like
health, working ability, agility, good looks, erect ears, lustrous eyes etc. Other males are castrated at
about 2-3 years of age by trained veterinary persons in castration camps. The age of puberty for females
is 1.5-2.0 years. The duration of estrus is 4-10 days. The age of first conception is 2.0-3.0 years. Two to
three services are required per conception. The age of first foaling is 3.0-4.0 years. The gestation period
is12-12.5 months. About 12-14 foalings are expected in alife span of 20-22 years.

The Spiti donkeys are used as packanimals mainly for bringing back dung / manure from the pasturesto
the villages/fields carrying fuel-wood from the forests, carrying materials of tourists undertaking
tracking and transporting construction materials. However, due to rapid mechanization their
population has started coming down and requires serious conservation efforts.

Patanwadi Sheep: Characterization and evaluation of Patanwadi sheep was carried out by undertaking
stratified random sampling survey in various villages of Kutch, Rajkot, Amreli, Bhavnagar and
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Surendernagar districts of Gujarat. The sheep in the southern parts of Kutch district, Surendernagar,
Rajkot and western parts of Amreli district conformed to Patanwadi while those in the Bhavnagar and
adjoining area of Amreli district conformed to Dooma. Of the 67 flocks studied, the sheep in 44 and 23
flocks conformed primarily to Patanwadi and Dooma types respectively. The purity ranged from 75-95 %
in Patanwadiand 70-100 % in Dooma flocks. In Patanwadi the average flocks size was 137 comprising 109
ewes, 2rams and 26 young ones whereas in Dooma it was 118 with 82 ewes, 2 ramsand 34 young stock.

Majority of Patanwadi flocks are stationary whereas the Dooma flocks are migratory. Flocks are
maintained on grazing. Lambs and pregnant ewes are supplemented with dry groundnut leaves. The
sheep are vaccinated, most of the times by the government departments, against enterotoxaemia, sheep
pox and Peste Des Petits Ruminants. Deworming is done twice a year. Mortality rate ranged between 6
20%inadultsand 25-30 % in young stock.

Patanwadi animals are compact and thickset, face colour is dark, and wool is soft and fine. Dooma sheep
is comparatively taller and leggy, face colour is lighter, and wool is rough and coarser. Nose is typical
roman. Ears are medium to large and tubular with a hairy tuft. Both sexes are polled. Tail is thin and short to
medium in length. The ewes have well developed udder. Average body weight in rams and ewes were
46.1+1.28and 34.7+0.26 kg in Patanwadi 49.0£1.85 and 39.3+0.53 kg in Dooma sheep, respectively.
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A Patanwadi Ewe A Patanwadi Ram

Farmers select the breeding rams from own flocks on the bases of body conformation, growth, dam'’s
milk yield and breed characteristics. Age at first breeding ranged between 24-30 months in males.
About 60% lambing occurs in major lambing season (October-December) and about 20 % in minor
season (February- April). Lamb mortality rate is higher in minor season due to fodder shortage. The
lambing rate ranged between 50-100 %. Twinning is rare. Age at first lambing is about 24 months witha

lambing interval of 12-18 months. An ewe produces an average of 3- 5 lambs in its lifetime.

The estimated body weight of Patanwadi lambs at birth, 3, 6 and 12 months of age were 3.5, 13.5,18.5
and 25.4 kg in males and 3.5, 13.4, 18.0 and 24.1 kg in females. The corresponding body weights of
Dooma lambs were 4.0, 17.0, 22.6 and 30.0 kg in males and 3.5, 16.9, 23.0 and 31.3 kg in females
respectively. The male lambs are disposed off at 6 to 8 months of age in Patanwadi and at 2-3 months of
age in Dooma. Sheep droppings are sold or given in lieu of grazing in the farmers’ field. Milk production
was reported to be 400-500 ml per day during peak lactation period. The ewes are milked for human
consumption also after lamb suckling. The sheep are shorn twice a year in Feb/August or
March/September months. Average wool production was about 400 g/shearing which is sold for

Rs 8-10to the shearer or traders.

Patanwadi sheep has multifaceted utility for mutton, milk, dung and wool. The animals of this breed need
good feed and fodder for their maintenance, growth and production and cannot sustain fodder scarcity.
Therefore, some of the farmers are crossing Patanwadi ewes with Marwari rams. Disease resistance was
reported to be better in Marwari. However, production and lamb growth are better in Patanwadi.
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GENETIC CHARACTERIZATION & FUNCTIONAL GENOMICS

Effect of drying on structure and fertilizing ability of bovine sperm: Semen of Murrah bull (3.5
years old) from NDRI, Karnal, consistently yielding semen of good mass motility (2.5-3), was used in
present study. Five media (EGTA; EGTA + Trehalose; PBS; PBS + Trehalose and FCS + Trehalose) were
used for drying the sperm preparations having sperm concentration of 10 million/ml. Three drying
procedures (Vacuum drying at normal and freezing temp., and drying at high temp.) were used and dried
suspensions stored at three temperatures for varying durations. Freeze drying resulted in more number
of coiled tail abnormalities than drying at normal temperature. Highly significant influence of different
drying methods on percentage curved tail abnormalities (p<0.01) was observed. Vacuum drying
showed significantly less curved tail abnormality as compared to incubated drying and freeze drying.
The different drying methods had highly significant influence on acrosome staining of spermatozoa.
Vacuum drying showed less percentage of acrosome stained sperms. Sperm biometry studies showed
that tail length and sperm head area were significantly influenced by different media used for
dehydration. Evaluation of chromatin integrity using acridine orange staining and fluorescence
microscopy showed large proportion of intact chromatin in dried spermatozoa. Electron microscopy of
differently treated spermatozoa did not show much variation in their ultra structure. The DNA
fragmentation as assessed through TUNNEL assay did not differ much among various suspensions and
it varied from 2 to 5%. The sperm fertility, assessed through sperm-oolemma binding tests showed no
sperm adhesion with colemma or any zygote formation. It can be inferred from the studies that

spermatozoadehydration altered them morphologically to great extent and rendered it non-fertile.

Genetic characterization of Catsper gene in Indian cattle and buffalo: The genomic DNA of three
buffalo breeds (Jaffarabadi, Murrah and Mehsana) and three cattle breeds (Krishna Valley, Kankrej and
Sahiwal) were used for amplifications of 15 exons of Catsper 1 gene and 12 exons of CatSper 2 gene
through custom synthesized primer pairs. There was no variation across 7 exons (1,9,10,11,12,13 and
15) of CatSper 1 gene in Bos taurus vs Bubalus bubalis, whereas variations in later species across another
8 exons (2,3,4,5,6,7,8 and 14) was almost similar to Bubalus bubalis vs Bos indicus. The similar trend was
observed for CatSper 2 exons w.r.t. these two sets of species. 0.34% (exon 2) and 0.88% (exon5) nucleotide
variation was observed across Catsper 1 and CatSper 2 gene respectively in Bos taurus vs Bos indicus. The
results show large scale coding sequence homology of CatSper 1 and CatSper 2 genes among Bos taurus and
Bos indicus, which differs with Bubalus bubalis. The observed nucleotide variations may be responsible for

differential sperm motility observance in Bubalus bubalis and Bos indicus.

Characterization of candidate genes regulating muscle growth and meat quality in buffalo: Four
SSCP variants were identified in 5" upstream of buffalo thyroglobulin gene. By sequencing of these

variants, the nucleotide variations at three different positions were assigned to them. Based on

nucleotide variations detected, genotype and allele frequencies were calculated. Due to higher

Detection of S5CP variants in 5° upstream of buffalo thyroglobulin gene
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Assigning of nucleotide variations in 5" upstream region to S5CP variants and their allele frequencies in

buffalo thyroglobulin gene

Breed/ 5'Upstream 5'Upstream 5'Upstream SSCP -826 -626 -640

population (826) (662) (640) Variants Exonl Exonl Exonl
A G C A A G

Niliravi 437 | 9563 | 9125 | B75 | 875 | 91.25 B A/G C =

Mehsana 5.8 942 |88.71 |11.29 |11.29 | 88.71 C G C/A | A/G

Assamese [13.11 | 86.89 | 87.70 |1230 (1230 | 87.70 D A/G C/A | A/G

frequency of allele A’ at -B26 position, SSCP variant D of TG gene was at high frequency in swamp
buffaloes. Also two buffalo genes, Insulin-like growth factor-1(IGF1) promoter and coding regions and
calpain (CAPN1) coding region have been characterized. Using genomic DNA of six riverine and six
swamp type buffaloes a 2.2 kb promoter region of IGF1 amplified in six overlapping fragments and
sequenced. Analysis of sequence data revealed presence of nine polymorphic sites within buffalo. As
compared to cattle IGF1 promoter sequence there was an insertion of stretch of four nucleotides 'TTTC

at-1226 and single nucleotide insertion at-1720 and one deletion at-1791 in buffalo.
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Polymorphism in the IGF1 promoter

When [GF1 promoter region of swamp and riverine

region of buffalo

buffalo was compared, there were three nucleotide

changes. In the coding region, buffalo IGF1 exonl

Position Variation Binding Site . .
: sequence analysis showed no polymorphism

-15 upstream GLT No g :

whereas exon2 and adjoining introns had two
ot ipntan it e polymorphic sites. Exon 3 and adjoining introns of
-1226 upstream | TTTC Addition|  STE-12 buffalo IGF1 when analyzed, there were three
=211 npstream Bl No polymorphic nucleotide sites each in intron2 and
-1436 upstream A/G No intron3. Exon4 was found to be having one
-1530 upstream A/G SP-1 nucleotide change in coding sequence and one in
-1683 upstream c/T No F'UTR at+66 position.
-1725 upstream A-Addition Delta E ; i :
V79snpstressn)|  A-Deletion ot In order to analyze the polymorphism existing in

buffalo CAPN1 gene, genomic DNA of six animals each
-2009 upstream AJG No o . .

of riverine and swamp buffaloes amplified in 11
~2025 upstream Ak _ fragments of exonic and adjacent introns of CAPN1. In

the 5" upstream sequence there was a deletion of one
nucleotide in buffalo as compared to cattle and there was one nucleotide insertion in intron1. Total number

of polymorphicsites observed acrosstotal eight exons and adjoining introns were 17.

Toll-like receptors in farm animals-Evolutionary lineages and application in disease resistance:
Complete ORFs of ten buffalo TLR genes amplified into overlapping fragments and sequenced using the
primers designed from reported cattle TLR gene sequences. Data analysis revealed the nucleotide
length of buffalo TLRs and the amino acid length they code for as given in table below. Like cattle,
buffaloes have same ORF in all the TLRs except TLR6. Buffalo TLR6 was found to be having insertion of 3
nt (TTA) at 545 nucleotide position adding amino acid Tyr at position182. 5ix nucleotides insertion in
3'UTR of buffalo TLRZ gene of buffalo as compared to cattle has also been found. The nucleotide
sequence data generated for buffalo TLRZ, 3, 5, 6 and 10 genes and its translated amino acid sequence
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Accession numbers obtained for ten buffalo TLR genes alongwith other characteristics

Gene Accession ORF Amino Extracellular Trans Intracellular TLR
no. acids domain -membrane domain domain
TLR1 HQ327989 2184 727 1-520 521-543 544-727 575-718
TLR2 HM756162 2355 784 1-587 588-610 611-784 640-784
TLR3 HQ343417 2715 904 1-703 704-726 727-904 755-900
TLR4 HQ343416 2526 841 1-634 635-657 658-841 674-819
TLRS5 HQ327990 2577 871 1-656 657-679 680-871 705-850
TLR6 HQ327992 2355 794 1-587 588-610 611-785 642-784
TLR7 GU903503 3153 1050 1-841 B842-854 855-1050 |891-1037
TLR8 GQ499855 3102 1033 1-817 818-840 841-1033 | 871-1017
TLR9 HQ242779 3090 1029 1-745 - 746-1029 | 865-1012
TLR10 | HQ327991 2439 812 1-577 578-600 601-812 634-779

was compared with other livestock species. As expected, buffalo TLR2, TLR5, TLR6 and TLR10 had

maximum identity with cattle, followed by goat, sheep and pig both at nucleotide and amino acid level.

But buffalo TLR3 showed maximum identity with sheep, followed by cattle and pig both at nucleotide
and amino acid levels. Phylogeny between 10 TLR genes of buffalo revealed TLR1, TLR6 and TLR10
having maximum homology between them as compared to other TLRs. TLR7, TLR8 and TLR9 showed
more identity to each other as compared to rest of the TLRs. TLR2, TLR4, TLR5 and TLR3 branched

separately.

F_'

T

i

Bultaio TLRY
Cattie TLR1
Shaep TLR1
Pig TLR1
Pig TLRS
Cattis TLRA
Bulak TLRE
Sheep TLRE
Fig TLR1D
Cattie TLR1O
Buffalo TLR1D
Sheap TLRID
Pig TLR2
Sheap TLRZ
Bultalo TLR2
Catti TLRZ
Bulak TLR4
Cattie TUR4
Shesp TLR4
Py TLR4
Pig TLRS
Sheep TLRS
Bufalo TLRE
Cattle TLRS
Fig TLR3
Cattie TURA
Bufak TLR3
Sheap TLR3
Bufalo TLRT
Caltie TLRT
Sheep TLRT
Pig TLRT
Py TLRS
Sheep TLR&
Bufala TLRE
Cattha TLR3
Pig TLRY
Caitha TLRD
Bufala TLRS
Sheap TLRE

Sequence Alignment of Ten Buffalo TLR Genes alongwith reported sequences of other Livestock Species
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Bioprospecting of genes and allele mining for abiotic stress response: The transcriptome data have
been generated on 10 different goat tissues, using Next generation Sequencer ([llumina GA II). The
tissues included are mostly the ones which are associated with the thermal regulation of the goat like

Brain, hypothalamus, fibroblast, blood, heart, liver, kidney, spleen, lungs and mammary gland.

The details of the data generated for eight tissues of goats

Kidney 630,797,944 448 10182
Spleen 6,758,583,022 430 9814
Heart 4,911,352,824 214 6457
Lungs 5,938,410,712 371 9931
Liver 6,802,300,566 299 7765
Muscle 5,385,320,380 209 6823
Fibroblast 4,173,524,670 245 6734
Mammary gland 4,666,890,978 243 7748
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Using various software, the data on numbers of undiscovered contigs for various tissues have been
generated by de-novoe assembly of the transcripts. The conserved CDS pipeline was utilized consisting of
alignment of translation with of amino acids with cattle, mouse and goat proteins. BLASTX used to
discover conserved genes using Cattle (11667 proteins), Mouse (42786 proteins), and Goat (511
proteins) as reference to discover conserved proteins. Largest transcript (one transcript to one protein)
selected with complete ORF that meets the minimum selection criteria of e-value. There may be some
common house-keeping genes and other genes expressed in two or more tissues. The genes are being
sorted out and all the common genes expressed have been removed to get the tissue specific genes. The
files are being prepared to submit all the accessions to NCBI GenBank. The expression values of all the
genes have also been calculated in terms of RPKM values, which provides the number of reads per kilo-
base per million mapped.

Increasing profitability of sheep production by genetic improvement using the FecB (Booroola)
mutation and improved management: To analyse the gene expression in FecB carrier and non-carrier
ewes by real-time PCR, RNA was extracted from the ovary tissues after synchronization of estrous. All
the samples were run as biological replicates. The fold change was calculated for the BEMP4, BMP7 and
BMPR1A genes across FecB genotypes. Amplification efficiency of the assays ranged from 90-105% and
the correlation coefficients of all the standard curves were = 0.998. GAPDH was used as internal

control which showed equal expression across ovary samples (difference ofless than 1 Cp).
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Standard curve analysis to check the efficiency of real time PCR
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Expression profile of BMP4, BMP7, BMPR1A and GAPDH & dissociation curve analysis

Real-time PCR analysis revealed similar expression of BMP7 across different genotypes which is also
reported in Chinese ewes. Further the mRNA expression levels of BEMP4 and BMPR1A were found to be

significantly higher in high fecundity ewes as compared to low fecundity ewes.

Fold change expression of BMP4 and BMPR1A across FecB genotypes
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BMP4 mRNA abundance in ovaries of high fecundity ewes might suggest their role in regulation of
ovulation rate and implicating the role of BMP4 as a candidate gene for high fecundity. However the
expression of BMPR1A was found to be more in homozygous individuals with higher litter size. Based on
these results it may be suggested that the changes in expression of BMPs receptor genes could influence
the ovulationrate in ewes.

Identification of SNP markersin candidate genes of somatotropicaxis in diverse indigenous goat
breeds and their association with production traits: SNP markers in candidate genes of
somatotropic axis were studied in nine goat breeds viz. Jamunapari, Beetal, Jharkhand Black, Sirohi,
Barbari, Osmanabadi, Black-bengal, Changthangi and Gaddi. Total 18 heterozygous SNPs in IGF1
(Insulinlike growth factor 1), 8 heterozygous SNPs in IGFBP3 (Insulin like growth factor binding protein
3) and 5 heterozygous SNPs in GHR (Growth hormone receptor) gene have been identified across these
studied breeds

Analysis of candidate genes involved in immune response regulation: Gene sequences of the TLR4,
TLRY, MCP1 and NOSZa genes have been delineated across the animals of the Bos indicus Sahiwal
population. The SNPs present in these genes have been studied. Analysis of the genes in the animals

suffering from mastitis is in progress.




Genetic Variation in Bovine cytokines: The exon-1, exon-2 and exon-3 along with the flanking regions
and the 5'-UTR of the IFN-gamma gene has been sequenced over a panel of 40 animals of the different
Bos indicus breeds viz. Sahiwal, Hariana, Tharparkar, Kankrej and Rathi. Sequence analysis has been
carried out. Exon-2 and Exon-3 were conserved. The sequences were the same as observed in B. taurus.
Exon-1 showed a non-synonymous SNP that resulted in the substitution of the glycine with the valine

residue in the signal peptide of the molecule.

Establishment of National Agricultural Bioinformatics Grid (NABG) in ICAR: The project had

provision of two trainings during the year 2010-11. Sensitization training on "Soft Computing

Techniques in Animal Bioinformatics” was organized during November 8-12, 2010. A subject training
on "Bioinformatics for Animal Genomics and Proteomics” was organized during February 24 to March 9,
2011. A partner’s meet was organized on November 19, 2010 with participation from NABG partners, ICAR
animal science institutes and State Animal & Veterinary Science Universities. Alivestock protein database has
been designed to contain information on protein sequences, domain, 3-D structure, pathways, functions, and
literature. The data entry work has been completed for database on genetic characterization using

microsatellite markers for all the indigenous breeds of livestock and poultry species.
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Genetic profiling of important meat and wool type indigenous sheep breeds using neutral and
functional markers: The genetic profiles and structure of Indian sheep breeds/populations was
elucidated using a panel of 25 microsatellite markers with the aim to provide genetic information useful
for improving selection strategies and conservation policies. Diversity indices were estimated using
various software for population genetic analyses. The average number of alleles observed and the
expected heterozygosity across all the breeds/populations were 18.32 and 0.802 respectively. A
significant positive FIS value (p<0.05) or a lack of heterozygotes was observed for all the
breeds/populations investigated except Madgyal, Ganjam, Chhotanagpuri, Jaisalmeri and Patanwadi.
The results obtained highlight that most of the Indian sheep investigated reflect a deficiency of
heterozygotes as well as high genetic variability, suggesting stratification of the breeds in
subpopulations. Application of Weitzman approach showed that the contribution of each
breed/population to the marginal genetic diversity ranged from 1.83% to 11.3%. It was observed that
Chokla, Sonadi, Ganjam and Garole breeds depict a higher marginal diversity (>7%) and are therefore,
potential contenders for conservation precedence over other investigated breeds. The measure of the
marginal loss of diversity for each breed using the Weitzman approach therefore enables the ranking of

breeds for conservation purposes.

Wadgyal 6.3 Rampur Bushair, 3 65

Deceani, 1.85 Cholla, 753

Uagra, 185
Wali 1.83

Marsari, 1.35
Jarsalmed, 235

Garle, 11.3

Chhotanagpuri, 6.5 Pugal, 285

Patanved, 4 28

Gangm, 7.03
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|
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Marginal losses of Weitzman's diversity in Indian sheep breeds
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Phylogenetic analysis revealed the genetic closeness of Nali-Jaisalmeri, Deccani-Madgyal and Magra-
Pugal breed pairs which lie in geographic proximity to each other. Analysis of data using STRUCTURE
software revealed poor resolution between Jaisalmeri, Magra, Nali and Pugal breeds. Further, PCR-
RFLP, SSCP and SNP analysis revealed polymorphism at the keratin associated protein (KAP1.3), Agouti
(ASIP), Insulin like growth factor binding protein 3 (IGFBP-3), Callipyge (CLPG) and ovine bone
morphogenetic protein type 1B receptor (BMPR1B) genelociinthe indigenous sheep breeds.

Genetic Characterization of Assamese swamp and hill buffaloes of North-East region: Diversity
analysis using microsatellite genotype data was carried out for 23 Assamese buffalo from upper Assam
region around Dibrugarh and 16 Mizoram buffaloes and compared with other swamp and river
buffaloes. During the period pilot survey of buffaloes from Nagaland state was completed. Biometry
data collected on 24 adult Nagaland buffaloes and 50 blood samples from random individuals were
collected from different locations. The phenotypic features indicated swamp type similar to earlier
characterized Manipuri swamp buffaloes. Further 48 Nagaland buffalo samples were genotyped using
set of 22 microsatellite markers for diversity analysis, which showed Nagaland buffaloes having mean
number of alleles 9.64 with mean observed heterozygosity of 0.723 and expected heterozygosity to be
0.76. Phylogenetic analysis comparing the microsatellite data of five other populations of NE region
showed Nagaland buffaloes placed in a distinct cluster, which was also evident by their grouping in

Principal Component Analysis.
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MDS plot of pair-wise FST among different buffalo breeds (Stress value = 0.01088)
based on microsatellite genotypic data
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Phylogenetic analysis including three riverine breeds,
Toda, Murrah and Marathwada further revealed,
Assamese buffaloes clustering in between riverine and
true swamp types of North-east. Multi-dimensional
scaling also showed placement of swamp buffaloes of
North-east together, Assamese and riverine clustering

separately.

Rooted reduced median-median joining network of
mitochondrial haplotypes of different buffaloes (breed wise)
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Median joining network of haplotypes of different buffaloes based on mitochondrial DNA D-loop
polymorphism analysis showed swamp buffaloes of North-east India sharing haplotypes with Chinese

and Carabao buffaloes.

NJ tree based on pair-wise Nei's genetic distance (10000 bootstraps) based on microsatellite genotyping
data (MZ-Mizoram; DB-Dibrugarh; NG-Nagaland; MN-Manipuri; SL-Silchar; As-Assamese; MUR-Murrah;
TOD-Toda; MTW-Marathwada)

NETWORKPROJECT ON ANIMAL GENETICRESOURCES

Conservation Units

Kilakarsal Sheep: Conservation is being undertaken through TANUVAS Small Ruminant Reseach
Centre, Ramayanpatti in Tirunelveli district of Tamil Nadu. The elite rams are being supplied to the
farmers and the progeny is being followed.

» Established a nucleus Kilakarsal flock at VUTRC, Tirunelveli (T N)

+ Presentflockstrengthis 29 malesand 93 females

+ 30Ramssupplied to shepherds for breeding inthe field

+ 507 progenies have been produced and are being followed

» Vaccinated against diseases like Sheep pox, Anthrax, PPR, Blue tongue

Kilakarsal Lambs Kilakarsal Rams

Krishna Valley Cattle: The conservation project is being undertaken through BAIF Development
Research Foundation. Krishna valley cattle are being inseminated with frozen semen produced in the
project. The semen is being utilized in the breeding tract through BAIF and Karnataka Animal

Husbandry Department network.
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» Operational Areais150 villages from Bagalkot, Belgaum & Bijapur distraicts
» Average conceptionrateis53.42%
* 939 Progenybornso far

» Calvesare followed for recording growth parameters

Core Lab, TANVASU, Chennai

Genetic Characterization of breeds

Malaimadu Cattle: A total of 166 alleles were observed across 25 marker loci under investigation with
a mean of 6.64 + 0.68 across all loci. The observed heterozygosity mean value was 0.47 + 0.06 and
expected heterozygosity was 0.60 + 0.05. The mean FIS value observed was 0.27 * 0.06. The
microsatellite data generated in Malaimadu cattle has been subjected to phylogentic analysis along with
the other breeds of cattle, screened so far. The dendrogram shows closeness among cattle breeds of
Karnataka such as Amritmahal, Hallikar and Krishna Valley. While the other breeds such as Burghur,

Pulikulam and Malaimadu cattle are distinct from rest of the populations

Katchakatty Sheep: The number of observed alleles ranged from 1 (OarHH64) to 11 (TGLA37) witha
mean of 6.88 across all loci. The mean observed and expected heterozygosity values were 0.5566 and

0.6671 respectively. The FIS value was negative.

Mecheri Sheep: The number of observed alleles ranged from 3 (OarHH64 & BM6506) to 11 (TGLA377)
with a mean of 6.40 across all loci. The mean observed and expected heterozygosity values were 0.611

and 0.69 respectively.

Coimbatore Sheep: The number of observed alleles ranged from 3 (OarHH64, OMHC1 & BM6506) to 9
(OarHH47) with a mean of 5.52 across all loci. The mean observed and expected heterozygosity values

were 0.661and 0.7276 respectively.

Nilagiri Sheep: The number of observed alleles ranged from 2 (OarHH64) to 9 (Oar]MP29) witha mean of 5.24

across allloci. The mean observed and expected heterozygosity values were 0.6621 and 0.7016 respectively.

Genetic relationships and genetic distance among eight sheep breeds of Tamil Nadu based on
microsatellite genotyping were utilized to determine relationship / differences between them. Nilagiri
and Coimbatore sheep breeds are clustered together, indicating their closeness, thereby confirming the
fact that Coimbatore sheep had also contributed in the evolution of Nilagiri sheep (or sharing a common
ancestor). Further, the geographical distribution of the breeds such Madras Red, Trichy Black,
Katchakatty and Kilakarsal, present along the coastal Tamilnadu, are forming the main cluster in the top

ofthe dendrogram and the rest of the breeds present along the Western ghats are in the other cluster.

Trait Specific Gene Characterization

Growth hormone gene: Growth hormone gene in Ongole and Malanad-giddaa cattle was sequenced to
find out the involvement of this gene in the body size of these two cattle breeds. No confirmed SNP was

evidenced inindigenous cattle for the body size.
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The sequence of ACTN3 gene contains 21 exons and the exon 15 is highly polymorphic containing the
SNP for endurance power in human beings. Hence, the area covering the intron14, exon 15 and intron 15
was concentrated and primers constructed to amplify and sequence subsequently. Sequences of ACTN3

gene in Burghur, Hallikar, Kangayam and Pulikulam revealed SNPs.

Core Lab, AAU, Anand
GHR and Leptin gene: Genotyping of SNPs in GHR and leptin genes in Mehsana has been carried out.

Statistical analysis indicated A/G in exon 4 and C/T in exon 5 of GHR gene to be of particular interest having
significant difference in milk yield and fat %. Other SNPs did not show any significant difference between the

genotypes. However, this observation is based on limited number of data (data uncorrected for effect of non-
geneticfactors). Data from Surti and Jaffarabadi will be incorporated in the analysis to draw final conclusions.

For detection of exonic SNPs in the pituitary specific transcription factor (PIT-1) gene, direct
sequencing of the PCR amplicons was carried out in 40 samples (4 samples each from Jaffarabadi,
Mehsana, Surti, Murrah, Pandarpuri, Toda, Bhadawari, Chilika, Banni and Nili Ravi). A total of five
buffalo specific SNPs were identified in Exons 1, 2 and 3. There is indicative association but large data
shall be analysed to establish any association.

1L-010¢ 140d3d TVNNNY

GHR-E8-SNP 1961(G>T) GHR-E8—SNP 1972(T »() GHR-E8-SNP 2104(A >G)

196 2 19ES 1979

v L
TTTTGCCARFTTATTTAGCA.

TTTTGCCARTTATTTAGCA.
TTTTGCCA TATTTAGCA.

TGCCARTTATT

W

TTTTGCCABTTATTTAGCA.

el 2

TTTTGCCARITATTTAGCA. m

e I

Core Lab, NBAGR

Shahabadi Cattle: The Shahabadi cattle constitute important livestock germplasm of Bihar state. Two
decades earlier enough animals of Shahabadi cattle were available in its breeding tract but at present
the population is declining and need immediate conservation/genetic improvement measures. Thus
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Shahabadi cattle population was characterized both
phenotypically as well as at molecular level using
microsatellite markers. A survey was conducted in
different villages of Ara and Buxar districts for
collecting morphometric information. Morphometric
data on 175 Shahabadi cattle was collected. The
Shahabadi cattle are greyish- white or totally white. The
muzzle, eyelids, switch of tail and hooves of the animals
are generally black. The horn colour is black or muddy.
The orientation of horns is outwards, upwards, inwards
and with pointed tips in majority of cases. Ears are
horizontal in orientation and forehead is straight.
Hump and dewlap are medium. Udders (fore and rear)
are bowl shaped with cylindrical teats having rounded
tips. Milk vein is small to medium. The milk production
of Shahabadi cattle ranges from 2 to 6 litres /day but in

rare cases itwas 8litres/day.

A Shahabadi Female

Body measurement {em]) in different age group animals of Shahabadi cattle

Bullocks Young stock Young stock Calves
N=10 (1-3) Males (1-3) Females N=32
N=18 N=45
BL 123.80+0.39 127.10+0.94 97.44+2.34 106.36+1.77 82.81+1.84
CG 155.96+0.58 165.9+3.08 116.39+4.07 130.36+2.35 98.38+2.99
Height 122.4+0.58 129.8+1.66 103.33+2.23 108.76+1.25 91.13+1.82
PG 169.64+1.25 180.4+2.53 126.94+4.21 137.67£2.63 103.44+3.68
FL 44.91+0.20 47.7+0.80 sineds f Ll 40.71+0.66 31+1.12
FB 55.29+0.09 16.4+0.37 13.61+0.28 14.96+0.60 12.09+1.66
TWOS 83.56+0.99 92.242.46 64.61+2.20 69.51+1.72 54.53+1.66
TWS 106.1+1.49 113.9+4.17 79.4443.14 86.98+2.10 63.47+2.14
HL 15.16+0.61 17.1+1.86 2.67+0.59 4.30+0.48 2.09+0.59
EL 27.39+0.17 28.3+0.52 24.5+0.64 24.96+0.30 21.75+0.48

BL= Body Length, CG= Chest Girth, Height= Height at Withers, PG= Paunch Girth, FL= Face Length, FB= Face Breadth,

TWOS= Tail length without switch, TWS= Tail length with switch, HL= Horn Length, EL= Ear Length
Fifty unrelated Shahabadi animals were randomly chosen from the breeding tract for genotyping with
23 microsatellite markers on automatic DNA sequencer. A total of 241 alleles were observed with an
average of 10.48+0.8 alleles per locus indicating reasonable amount of polymorphism in Shahabadi
cattle. The number of observed alleles (No) varied from 4 (ILSTS11) to 18 (INRA35). The effective
number of alleles ranged between 1.84 (TGLA227) to 10.381 (INRA35) with a mean of 4.751+0.48. The
average observed heterozygosity (Ho) varied from 0.417 (TGLA227) to 1 (HELO5) with a mean of
0.713+0.033 which was less than the expected heterozygosity (He). The f-estimates varied from -0.171
(HELO5) to 0.243 (ILSTS06) with an average of 0.037. Thus, an average of 3.7% heterozygote deficit was
detected in the Shahabadi population.
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Identification of polymorphisms in genes controlling marbling traitin Indian goats

Through the application of genomic tools efforts are being made to identify SNPs (Single Nucleotide
Polymorphisms) in a set of candidate genes associated with meat quality trait. Thus sequence analysis
and SNP identification in CAPN1, Akirin and Titin genes was continued in a panel of Indian goat breeds.
The CAPN1 (calcium-activated neutral proteases) is thought to be the main candidate marker gene for
the beef meat quality. SNPs in exon 9, 14 and intron 17 of CAPN1 in cattle have been associated with
meat tenderness. Variations and new polymorphisms were detected in exon 9, exon14 and intron 17
along with their boundary regions in caprine CAPN1. Sequenced caprine genomic segments share
>90% similarity with corresponding bovine and pig sequences. Seventy nine nucleotide differences

were recorded in studied region of caprine CAPN1 gene as compared with that of Bos taurus (AF
25250451 and AF 25250482). Ten novel SNPs were identified, one in exonicregion (5707, C/T) and nine
inintronic region (one in intron 8; 5543 T/C; two inintronl4; 4638 T/C, 4689 C/T and six in intron 17;
6417 T/G, 6499 T/C, 6529 T/C, 6533 C/G, 6539 A/G and 6541 T/G). The SNP 5707 in exon 9
corresponds to non-conservative substitution (CGG to TGG) that changes an amino acid (Arg to Trp) in
the protein sequence. Titin has been associated with meat tenderness in cattle. Thus 5’'UTR region of
Titin gene was sequenced. On comparing the goat sequence with that of exotic cattle
(NW_001494580.2), five variations and four 'G’ insertions were observed. These included one SNP A/G
at position 448 in indigenous goats. The sequence homology of 5’UTR region of Titin was 93% with Bos
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taurus. 3'UTR of Akirin gene is also associated with meat quality in Bos taurus (188G=A). Three
variations A>G at position 1100, deletion of A and T at position 1175 and 1176 were identified in the
indigenous goats as compared to that of Bos taurus (NW_001495576.1), while no SNP was identified in
goat. The sequence homology of goat 3'UTR region was 96% with Bos taurus, 93% with Homo sapiens
and 94% with Sus scrofa.

Core Lab, AAU, Khanapara, Guwahati

The main objective is to carry out molecular characterization of indigenous species of livestock of
Eastern region of India using DNA markers. Two goat populations from planes and hills were studied.
The results based on 13 microsatellite markers revealed mean observed number of alleles of 4.4615 +
2.15and 4.6923 = 2.02, while the mean observed heterozygosity was 0.4359+0.26 and 0.4218+ 0.27,in
hill and planes goat populations respectively. Four pig populations viz. Meghalaya local (Niang

Meghalaya), Ghungroo, Doom and Local pigs of Assam genotyping work have been initiated.

Buffalo Genomics

Whole genome sequencing of one female Murrah buffalo (NDRI 5620) has been undertaken using the
next generation sequencing platform. More than 90 GB DNA sequence data has been generated
providing nearly 30 fold coverage. The first version of assembly was constructed with Illumina paired
end and mate pair short read sequencing using the cattle genome (Btau 4.0 assembly) as a reference.
The assembly has read depth of 17-19X. The buffalo assembly represents ~ 91%-95% coverage in
comparison to the cattle assembly Btau 4.0. The assembly has 185,150 contigs with the median contig
length of 2.3 Kb and the largest contig length of 663 Kb. The mitochondrial genome is fully covered by a
single contig. Whole genome comparison between this assembly and of cattle revealed 52 million
mismatches/indels. The present analysis also unveils about 300 structural variants in the buffalo
genome. The buffalo assembly has been integrated into a publicly available genome browser
(http://210.212.93.84/cgi-bin/gb2/gbrowse/bovine/) with tracks for read pair insert distances, read
depth, nucleotide variations, coverage, and the availability of custom tracks for scientific community.
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This assembly of the Water Buffalo is the first deep sequencing project that provides the resources to

better understand the genomic basis of adaptable traits and genetic variation that distinguishes buffalo

from cattle.

Contig coverage summary statistics for buffalo read mapping assembled across the Btau_4.0 chromosomes

Chromosome

finflale  Cattie Total Length Contiglength Coverage Count
1q 1 161,112,571 148,689,783 92% 12,605 35,387
2q 2 140,809,139 132,108,058 94% 9,644 40,874
6 3 127,931,374 118,378,207 93% 8,838 40,464
8 4 124,461,602 117,031,333 9494 8,591 41,453
4q 5 125,851,629 116,531,865 939% 9,655 35,596
7 6 122,567,560 112,098,606 91% 10,269 32,480
9 7 112,086,926 104,509,580 93% 8,433 35,460
3q 8 116,952,631 107,607,137 92% 7,894 41,069
10 9 108,154,237 100,651,363 93% 8,587 34,822
11 10 106,392,721 100,016,561 94% 7,239 40,875
12 1 110,177,331 103,360,885 949% 6,415 46,543
18 12 85,365,658 79,834,680 949% 7,563 30,720
14 13 84,426,694 79,428,116 94% 3,843 66,048
15 14 81,352,385 76,761,875 94% 4,986 46,897
16 ila 84,636,695 77,910,307 92% 7.991 25,979
5q 16 77,911,411 71,906,287 92% 5,300 40,986
17 17 76,512,898 70,559,927 92% 5218 38,550
18 18 66,145,125 60,816,937 92% 3,857 47,523
3p 19 65,321,398 60,605,098 930 3,460 52,660
19 20 75,802,968 70,350,645 93% 5,444 39,413
20 21 69,177,455 64,581,383 93% 4,858 40,903
21 22 61,853,906 58,455,445 95% 2,672 66,821
2p 23 53,383,219 49,900,510 93% 3,447 42,632
22 24 65,027,238 60,974,074 9494, 3,896 46,124
24 25 44,066,150 41,280,505 94% 2,145 58,084
23 26 SL75T, 727 47,863,689 92% 3,776 36,991
1p 27 48,755,914 44,741,898 92% 4,277 33,321
4p 28 46,088,657 42,810,178 93% 3,013 42,521
5p 29 52,001,983 47,325,309 91% 4,401 31,455
X X 88,519,689 81,348,221 92% 6,832 35,322
Mitochondrion 16,367 16,367 100% 1
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Other Activities

Library Advisory Committee

LIBRARY 1. Director Chairman
The NBAGR library has been playing an important role in =] eeh Mo
. . ! 3. I/cAG Member
serving the scientists and technical staff of the bureau. 2 1/c DNAFU Mombor
Library Advisory Committee (LAC) is guiding force in the [Fg™ 1/ computer Mendar
management of the library issues pertaining to purchaseof | &6 | A0 Member
scientific books/journals etc. The Bureau LAC was | 7. | AF&AQ Member
reconstituted on 19.7.2010. 8. | IfcPurchase Member
9. I/cNetwork project Member
Books and journals worth Rs. 8,71,492/- were procured in [ /el ihcary Sienbar
the library during the period. Fourteen foreign Basic Statistics
journals and thirty four Indian Journals have i Total collection 3723
been subscribed for the benefit of scientific Z No.ofbooks added 233
readers. a No.of Indian Journals subscribed 34
4. | No.ofForeignjournals subscribed 14
5 No.of News papers subscribed 07
IMPORTANT MEETINGS

Institute Research Committee (IRC): Institute

Research Committee meetings were held under the |

chairman ship of Dr B.K. Joshi, Director NBAGR, to
discuss the research projects. During the mid term [§3
IRC meeting held on 2nd August, 2010, progress of |
thirty five institute and eight externally funded
ongoing research projects was reviewed.
Dr R.K.Singh, Director, NRC Equines, Hisar was
invited as an expert member. The annual IRC
meeting was held on 8th March 2011. Final reports IRC meeting in progress

of six completed projects and proposals for six new projects were discussed. Dr. Vineet Bhasin,
Principal Scientist from Indian Council of Agricultural Research, Delhi attended this meeting as an

expert member.

Research Advisory Committee (RAC): The Research Advisory Committee (RAC) meeting was held on
22nd March, 2010 under the Chairmanship of Prof. Lalji Singh, former Director CCMB Hyderabad. The
progress of research projects was reviewed by the committee and important recommendations
emerging from the discussion were sent to the '

council for approval.

Network project scientists’ meet: The Scientist's
meet of Network project on Animal Genetic
Resources (ICAR) was held on 13th March, 2010 at
NBAGR. Dr K M L Pathak, DDG (AS), Dr S.C. Gupta,
ADG(AP&RE), Dr Vineet Bhasin, Principal Scientist,
ICAR, Dr R.K.Sethi, Director CIRB, Hisar, Incharge

9th Scientist meet of Network project in progress
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Core lab’s and Incharge Conservation units participated in the meeting. Dr M.5.Tantia presented the

Action Taken Report on the recommendation of 8th Scientists meet as well as PC Report. After detailed

deliberations, recommendations were finalized for

all Core labs and other network units.

FAO Regional Training Workshop: NBAGR in
collaboration with FAO organized a Regional
Training Workshop on "in vive conservation of
animal genetics resources” at National Agricultural
Science Complex (NASC), New Delhi on 28-30th
October, 2010. Ten countries participated in this
workshop. The main objectives of the workshop

were to build capacity in conservation of AnGR in

Delegates of FAQ Regional Training Workshap

Asia and Pacific countries with economies in transition and to obtain feedback on the draft version of

FAQ's "Guidelines for the in vivo Conservation of Animal Genetic Resources”.

Dr. VK Bhatia, Director, IASRI, New Delhi addressing
the gathering at the valedictory function

] TRAININGS/HRD

Summer Training Program on
“Biotechnological tools for Biodiversity
analysis” was conducted from 20th may to
30th June and then from 6th July to 16th
August, 2010 at NBAGR. One hundred forty
three students of B.Sc. / M.Sc. and B.Tech. /
M.Tech from wvarious universities /

engineering colleges attended the training.

Bureau organized sensitization training on
“Soft Computing Techniques in Animal
Bioinformatics” during November 8-12, 2010
under NAIP-subproject “Establishment of
National Agricultural Bioinformatics Grid
(NABG) in ICAR". Fourteen
scientists/technical officers working in
ICAR/SAUSs from different states were trained
in this important area of bioinformatics by

eminent experts from reputed institutes

including I5], Kolkota. The valedictory function was held on 12th November. Dr. VK. Bhatia, Director

[ASRI graced the occasion as chief guest and distributed the certificates to the participants.

. A subject training on "Bioinformatics for Animal Genomics and Proteomics” was organized
during February 24 to March 9, 2011 under the NAIP subproject "Establishment of National

Agricultural Bioinformatics Grid (NABG) in ICAR". There were 13 participants in this training.

Speakers were invited from reputed institutes such as IASRI, NDRI, IVR], [IT-New Delhi including

from NBAGR, Karnal.
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CELEBRATIONS

REPUBLIC DAY: The NBAGR staff and families
celebrated 61stand 62nd Republic Days with traditional
fervor. Dr B.K.Joshi, Director, NBAGR hoisted the tricolor.
Children presented cultural programmes wherein
spectacular performances exhibiting the cultures of §
various states and regions of India were displayed. On
this occasion, Director felicitated the Volleyball

(smashing) team of the bureau for winning the ICAR
volleyball championship 2008-09.

INDEPENDENCE DAY: The NBAGR staff and families
celebrated 63rd Independence Day on August 15, 2010.
Dr B.K. Joshi, Director, NBAGR hoisted the tricolor. Children

presented a cultural programme to mark this occasion.

INSTITUTE’S SPORTING SUCCESS: NBAGR participated
in the ICAR zonal sports meet held at [IPR Kanpur from
6-9th April, 2010 and won the Volleyball (Smashing)
trophy jointly with CSSRI, Karnal. Bureau

N BAGR sports con tmgent inin ter'-:nst:tunonai NBAGR Volleyball (Smashing) team
sports {North Zone)

also became ICAR Runner ups of Volleyball (Smashing) in ICAR Inter-zonal sports meet held at CAZR],
Jodhpur from 9-13th November, 2010.

OVERSEAS DEPUTATIONS

. Dr. BK Joshi, Director and PK Vij of NBAGR visited Budapest (Hungary) under bilateral
agreement for implementation of work under plan between India and Hungary in the field of
Animal husbandry from 05-12 May, 2010.

. Dr. BK Joshi, Director, NBAGR participated in FAO writing workshop for the preparation of the
FAO guidelines for in vivo conservation of Animal Genetic Resources organized by FAO at Como,
[taly from June21-24,2010.

. Dr. DK Sadana, participated in the Conference of Parties (COP-10) to the Convention on Biodiversity
(CBD) under the theme "Access to genetic resources and the fair and equitable sharing of benefits
arising from their utilization” held at Nagoya, Japan from 18-24th October, 2010.
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. Dr. R § Kataria was deputed for three months’ training in the area of ‘Genome Resource
Conservation’ under NAIP-HRD at lowa State University, Ames, lowa, USA from 24th March to
23rdJune 2010.

FAIRS AND EXHIBITIONS

Exhibition on Animal Genetic Resources of India was installed from time to time to depict status and
prospects ofindigenous livestock:

1 during North zone livestock championship 2010, organized by Punjab government held at
Muktsaron8-12Jan 2010.

2. Feb. 3-5, 2010, at NDRI, Karnal on the occasion of International Sugar Rice and Maize Expo
(ISRMEX India2010).

3. Feb.24-26,2010 on the occasion of National Dairy Research Institute (NDRI) Dairy mela.
September9, 2010 on the occasion foundation day of Directorate of Wheat Research (DWR), Karnal.

5. October 08, 2010 at Central Soil Salinity Research Institute (CSSRI), Karnal on the occasion of
Kisan Mela.

12thNovember 2010, onthe occasion of Kisan mela organized by Sugarcane Breeding Institute (SBI).

7. 3rd December 2010, at National Dairy Research Institute (NDRI) on the occasion of All India
dairy husbandry officer workshop.

8. A Livestock Fair and Farmers' Meet under the NAIP Project on "Harmonizing biodiversity
conservation and agricultural intensification through integration of plant, animal and fish genetic
resources for livelihood security in fragile eco-systems” was organized jointly by NBAGR, CSK
HPKV, Palampur and Department of Animal Husbandry, Himachal Pradesh on 20th October 2010.

CONSULTANCIES

Karyotyping of 274 breeding bulls maintained at different semen production centres of the country was
done by the Bureau. The reports were submitted to concern agencies for chromosomal defects, if any, in
thescreened bulls. Arevenue of Rs. 99,600/- was generated from this activity @ of Rs. 400 /- per bull.

INSTITUTE TECHNOLOGY MANAGEMENT UNIT (ITMU)

The ITMU of the Bureau has created the awareness among the scientists regarding IPR and related

issues through the following:

i. “The Intellectual Property Awareness Compaign” newsletters received from ZTMC, Izatnagar
were forwarded to the all the scientists of the Bureau for creating awareness among them.

ii. ITMU of the Bureau has made patent search on different aspects of Animal Genetic Resources/
genomics and information on relevant US patents granted in the field were sent to all the
scientists of the Bureau.

iii. Books and copies of Acts related to IPR were purchased and kept in the Bureau's library. Indian
patent office journals for the years 2005 to 2011 were downloaded and kept in the Bureau's
library for the information of scientists.

DISTINGUISHED VISITORS

1 Mr. Bui Quoc Khanh, M.S., First Secretary (Science, Technology & Education), Embassy of the
Socialist Republic of Vietnamon 07.01.2010.

2. Dr. Vo Van Su, Head, Department of Rare Animal and Biodiversity, NIAH, Mrs. Dao Thi Kim Dung,
NIAH and Mrs. Le Thi Binh, NIAH, Viethamon 01-12.01.2010.

3. The students from DAV Sr. Secondary School, Ambala under Bioresources Awareness Club

Programmeon 16.01.2010.
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10.

11.

12.

13.
14.

15.
16.

The participants of the training programme on Entrepreneurship Development Programme
(EDP) on Commercial Dairy Farming organized at NDRI, Karnal on 22.01.2010.

The students from Gita Niketan Avasia Vidyalaya, Kurukshetraon 25.01.2010.

The students from Rajiv Gandhi College of Veterinary and Animal Sciences, Pondicherryon 25.01.2010.
DrJames M. Reecy, Associate Professor & Director,
Biotechnology, lowa State University, USA on 28-
30.01.2010. 4
The participants of the training programme on "Recent
Advances in Dairy Nutraceuticals and Bioinformatics
Applications” from NDRIon 04.02.2010.

The students of B.Sc. (Hons.) Zoology from Hans Raj |
College, Delhion 11.02.2010.

DrK.M.L. Pathak, Deputy Director General (AS), ICAR on
24.02.2010.

The progressive farmers from Centre for Agriculture and " :
Rural Development, New Delhion 11.03.2010. -\
The PG Students from RAK College of Agriculture, Sehore
(M.P) on30.03.2010. b
The PG students from Breeding & LPM Division of NDRI on 30.03.2010.

Students under Bioresources Awareness Programme sponsored by DBT, New Delhi and
coordinated by NDRI, Karnalon 17.06.2010.

Dr.Ani. S. Das, Managing Director, Kerala Livestock Development Board Ltd., Keralaon 26.10.2010.
The B.Sc. (Bio-Technology) students from Elphinstone College, Mumbaion 15.12.2010.

COMPLETED RESEARCH PROJECTS

1
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Project: Phenotypic characterization of Patanwadi sheep breed.

Workers: Anand Jain, Gurmej Singh, K.N. Raja. and K.P. Singh

Project: Characterization and Evaluation of Hill Cattle of Northern India. -Workers: RK Pundir,
PKSingh, B Prakash, Neel Kant, CV Singh and K Singh

Project: Genetic characterization of Assamese swamp and hill buffaloes of North-East region.
Workers: BP Mishra, RS Kataria, DK Sadana, B Prakash, P Kathiravan, RN Goswamiand GC Das.
Project: Effect of drying on structure and fertilizing ability of bovine sperm.

Workers: RAK Aggarwal, MS Chauhan (NDRI) and BK Joshi

Project: Genetic characterization of Catsper gene in Indian Buffaloes.

Workers: RAK Aggarwal, KN Raja, SK Atrejaand VS Raina (NDRI).

Project: Development of SNP database forindigenous AnGR.

Workers: Dinesh Kumar (BT) and Avnish Kumar

Project: Genetic profiling of important meat and wool type indigenous sheep breeds
using neutral functional markers. (DBT Project)

Workers: Reena Arora, S Bhatia and BP Mishra
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PERSONNEL

List of Staff of NBAGR ason 31.03.2011

SCIENTIFIC STAFFZ

1. Dr.B.K.Joshi Director

2 Dr.(Ms) S.Bhatia Pr. Scientist

3 Dr.D.K.Sadana Pr.Scientist

4. Dr. B.Parkash Pr.Scientist

5. DrR.K.Vijh Pr.Scientist

5% Dr.Anand Jain Pr.Scientist

7. DrNeelam Gupta Pr. Scientist (upto 30.07.10)

B. DrM.S.Tantia Pr.Scientist

9. DrN.K.Verma Pr. Scientist

10. Dr.PK.Vij Pr.Scientist

11. DrRajeev A K. Aggarwal Pr.Scientist

12. Dr.P.K.Singh Pr.Scientist

13. Dr.R.K.Pundir Pr.Scientist

14. Dr. B.P. Mishra Pr.Scientist (upto 23.02.11)

£S5 Dr.Sat Pal Dixit Pr.Scientist

16. Dr.Rahul Behl Sr. Scientist

17 DrR.S.Kataria Sr.Scientist

18. Dr. Dinesh Kumar (SS) Sr.Scientist

19. DrJyostna Behl Sr.Scientist

20. DrMonika Sodhi Sr.Scientist (SGP)

4 L DrAvnish Kumar Sr.Scientist

F2: Dr.Reena Arora Sr. Scientist

23 Dr.Dinesh Kumar (BT) Sr. Scientist

24, Dr.Rekha Sharma Sr. Scientist

25 DrManishi Mukesh Sr.Scientist & National Fellow

26. Dr. EKathiravan Scientist

27 DrK.N.Raja Scientist

28. Dr. Jaya Kumar 5. Scientist

29. Dr. Sonika Ahlawat Scientist
SUPPORTING STAFF

S. Designation
L Sh.Krishan Lal Attdt GrllI

2 Sh.Sewa Ram Attdt.Gr.ll

3 Sh.Ram Sagar Attdt.Gr.1l

4. Sh. Deepak Attdt.Gr.1l

-4 Sh.Satbir Attdt.Gr.l

6. Sh.BabuRam Attdt.Gr.l

7. Sh. Naresh Kumar Attdt.Grl

8. Smt. Neerja Kaul Attdt.Grl
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b —
=
TECHNICAL STAFF ADMINISTRATIVE STAFF =
S NAME OF SCIENTIST DESIGNATION S.no. Name Designation P
1 Sh.P.S.Dangi T-7/8 1.  |ShMohinderSingh A.0. (upto 1.6.10)
2 Dr.P.S. Panwar T-6 2. |Sh.].LP.Madan A.0.(from 2.6.10) =
3. Sh.S.K.Jain T-6 3. Sh.H.R.Arya AAO |
4, Sh.Sanjeev Mathur T-5 4. |Sh.Sunil Kumar AF&AO
5 Sh.Moti Ram T-5 5.  [Sh.Pawan Kumar Gupta (JAO -
6 Sh.Harvinder Singh T-5 6.  [Sh.Karambir Malik PSto Director el
i Sh.SatPal T-5 8. |Sh.Ramesh Behl Assistant =
8. Smt. Pravesh Kumari T-4 8.  |Smt.AnitaChanda PA
9. | Sh.Ramesh Kumar T-4 9. |Smt.AmitaKumari __|PA =
10. | Sh.Subhash Chander T-4 10. |[Sh.Shashi Pal, Steno StenoGrill (upto21.1.11) - |
11. | Sh.Rakesh Kumar T-4 11. |Smt.InduBala,Steno  |Steno Gr.Ill —]
12. | Sh.Jamer Singh T-4 12. |Smt.ShashiBala Assistant
13. Sh.Naresh Kumar T-4 13. |[Sh.Sopal Assistant N
14. | Sh.0OmPrakash T-3 14. |[Sh.JitaRam Assistant =
15. | Sh,Ramesh Chand T-3 15. |[Sh.Satish Kumar uDC Sl
16. | Sh.Ashok Kumar T 16. |Sh.ShivChander LDC =
17. | Sh.Mahavir Singh T3 16. |Sh.Rajnish Kumar LDC »
18. | Sh.Vijay Singh T-3 il
-
PROMOTIONS
1. Sh. Karambir Malik, PA to Director, promoted to the post of Private Secretary to Director we.f.
09.09.2010.

Sh.Satpal, T-4 promoted to the post of T-5 w.e.f. 27.09.2010

Sh. Moti Ram, T-4 promoted to the post of T-5 w.e.f. 30.12.2008

Sh. Harvinder, promoted to the post of T-5 w.e.f. 14.05.2009

Sh. Rakesh, T-3 promoted to the post of T-4 w.e.f. 01.01.2010

Sh. Subhash Chander, T-3 promoted to the postof T-4 w.e.f. 31.03.2010

Sh. Shiv Chander, SSS promoted to the post of LDC notionally w.e.f. 28.07.2006
Dr S P Dixitjoined as Principal Scientiston 14,/02/2011.

® N U e W N

APPOINTMENTS/ TRANSFERS

1 Dr.Sonika Ahlawatjoined as scientiston 24.04.2010.

2 Sh. Rajnish Kumar joined aslower divisional clerk on 28.04.2010.

3 Dr.Jai Kumar, Scientist joined NBAGR Karnal on transfer from NRC on Yak, Dirang, on 25.05.2010.

4. Sh. JIP Madan joined as Administrative officeron 02.06.2010

5 Sh. Mohinder Singh, AO transferred from NBAGR on 02.06.2010.

6 Dr. Neelam Gupta, Principal Scientist transferred to ICAR on 05.07.2010.

7 Sh Shashi Pal, Steno Group III to PA to Director, Zonal Project Directorate, Punjab Agricultural
University Campus, Ludhiana, relieved on 22.01.11.

B. Dr BP Mishra, Principal Scientist & I/c DNAFU unit selected as Head Division of Animal Bio-
Technology and releaved to join at IVRI, lzatnagar on 24.02.11.
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Research Projects During The Year 2010

ONGOING RESEARCH PROJECTS

1

10.

11.

Project: Assessment of current status, breed characteristics and genetic structure of Nili Ravi
buffaloesinits breeding tract.

Workers: BP Mishra (upto 24.02.11), RS Kataria, DK Sadana, BK Joshi, P Kathiravan (NBAGR),
G Singh, SM Deb, RK Sethi (CIRB, Nabha)

Duration: January, 2008 to December, 2010 (extended upto June, 2011).

Project: Diversity analysis of prolific sheep populations of Orissa.

Workers: KN Raja, DK Yadav, Reena Arora, § Bhatia, Anand Jain and B.K. Joshi, (G Singh upto
31.12.09).

Duration: January, 2009 to December, 2010 (extended upto December, 2011).

Project: Characterization oflesser known goat populations of Maharashtra and Orissa states of India.
Workers: NK Verma, RAK Aggarwal, SP Dixit, PS Dangi, VS Kawitkar, SK Das and SV Kuralkar.
Duration: January, 2009 to December, 2012.

Project: Characterization of non-descript goat genetic resources of Ruhailkhand Region of
Uttar Pradesh and Uttarakhand.

Workers: SP Dixit, Triveni Dutt (IVRI), RS Barwal (GBPUAT), PS Dangi and Neel Kant (GBPUAT)
Duration: January, 2010 to December, 2013.

Project: Characterization of Nukra horses for variations in KIT gene.

Workers: Rahul Behl, Jyotsna Behl, RK Vijh, PKVij, KN Raja and B.K. Joshi, (N Gupta upto 05.07.10)
Duration: January, 2010 to December, 2011.

Project: Characterization and evaluation of Bhutia horses in their native tract.

Workers: Rahul Behl, RK, Pundir, DK Sadana, KN Raja and BK Joshi, (S C Gupta upto 08.02.10),
N Gupta (upto 05.07.10)

Duration: January, 2010 to December, 2011.

Project: Phenotypicand genetic characterization of Indian donkey population.

Workers: Rahul Behl, Jyotsna Behl, DK Sadana, KN Raja, BK Joshi and YP Thakur (HPKV, Palampur),
(SCGuptaupto 08.02.10, N Guptaupto 05.07.10).

Duration: January, 2010 to December, 2012.

Project: Utilization and Conservation of Indigenous Cattle Germplasm in Gaushalas of Haryana.
Workers: KN Raja, RAK Aggarwal, DK Sadana and BK Joshi.

Duration: January, 2009 to December, 2013.

Project: Transcriptional profile and identification of genes associated with thermoregulation
inresponse to in-vitro hyperthermic challenge in Indian zebu cattle.

Workers: M Mukesh, RS Kataria, M Sodhi and BP Mishra (upto 24.02.11)

Duration: July, 2006 to June, 2009 (Extended up to June, 2010, then extended upto June, 2011).
Project: Heuristic studies to select locus combinations and physical traits to define Murrah - an
elegant breed of buffalo.

Workers: RKVijh and Dinesh Kumar Yadawv.

Duration: January, 2009 to December, 2010 (extended upto June, 2011).

Project: Study of the genetic variability in the Bovine Cytokines (Bos indicus).

Workers: Jyotsna Behl, Rahul Behl, RS Kataria and NK Verma.

Duration: January, 2009 to December, 2012.
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12.

13.

14,

15

16.

11

18.

i1

20.

21.

22.
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Project: Transcriptome analysis of circulating PMN to characterize parturition-induced
immune suppression in buffalo and cattle.

Workers: M Mukesh, M Sodhi, BP Mishra (upto 24.02.11), RS Kataria, MS Tantia and
AKMohanty (NDRI)

Duration: January, 2010 to December, 2013.

Project: Delineating polymorphism and evolution of Toll like receptors in Indian native Bos
indicus cattle breeds.

Workers: M Sodhi, M Mukesh and BP Mishra (upto 24.02.11)

Duration: January, 2010 to December, 2012.

Project: Investigating molecular basis of cellular response to heat stress in skin fibroblasts of
riverine buffalo (Bubalus bubalis)

Workers: M Mukesh, M Sodhi, BP Mishra (upto 24.02.11}), RS Kataria, MS Tantia, D Malakar,
AK Mohanty (NDRI)

Duration: January, 2010 to December, 2013.

Project: Characterization and tissue specific expression profiling of micro RNA (miRNA) in
river buffaloes (Bubalus bubalis).

Workers: P Kathiravan, RS Kataria, BP Mishra (upto 24.02.11) and BK Joshi

Duration: January, 2009 to December, 2011.

Project: Characterization of candidate genes regulating muscle growth and meat quality in buffalo.
Workers: RS Kataria, P Kathiravan, M Mukesh and BP Mishra (upto 24.02.11).

Duration: January, 2009 to December, 2010 (extended upto December, 2011).

Project: [dentification of SNP markers in candidate genes of somatotropic axis in diverse
indigenous goatbreeds and their association with production traits.

Workers: SP Dixitand NKVerma

Duration: January, 2009 to December, 2011.

Project: Isolation, characterization and cloning of lactoferrin gene from various species.
Workers: M Sodhi, M Mukesh, and P Kathiravan

Duration: January, 2010 to December, 2011.

Project: Development of DNA base parentage testing system for cattle.

Workers: Dinesh Kumar, BK Joshi and Avtar Singh (NDRI)

Duration: January, 2010 to December, 2011.

Project: Candidate gene analysis and identification of allelic variants associated with incidence
of mastitis in dairy cattle and buffaloes.

Workers: P Kathiravan, RS Kataria, BP Mishra (upto 24.02.11) and BK Joshiand AK Dang (NDRI)
Duration: January, 2010 to December, 2012.

Project: Exploring field - applicability of scoring-based phenotypic identification methodology
foranimal geneticresources under field conditions.

Workers: Avnish Kumar, Anand Jain, DK Sadana, SB Gokhale and RL Bhagat

Duration: January, 2009 to December, 2010 (extended upto June, 2011).

Project: Network Project on Animal Genetic Resources.

Workers: BK Joshi [ Project Coordinator, MS Tantia (I/c Network Project)

Duration: 1992- Contd.
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23.

24,

25.

26.

Project: Network Project on Animal Genetic Resources - Buffalo Genomics.

Workers: MS Tantia, BK Joshi, RK Vijh, BP Mishra (upto 24.02.11), PK. Vij and RS Kataria
(NBAGR) and RK Sethi, P Sikka, AK Pandey and PS Yadav (CIRB) and Vineet Bhasin (ICAR)
Duration: October, 2008 to March, 2012.

Project: Characterization of Shahabadi and Purnia cattle population and genetic relationship
with other grey cattle of Indo-gangetic plain

Workers: Rekha Sharma,, PK Singh, SR Singh (BVC Patna) and M Mukesh

Duration: January, 2009 to December, 2011.

Project: [dentification of polymorphisms in genes controlling marbling traitin Indian goats.
Workers: Rekha Sharma; AK Pandey( upto 07.03.10) and BP Mishra (upto 24.02.11)

Duration: August, 2007 to July, 2009 (Extended up to July 2010, then extended upto June, 2011).
Project: Application of Microorganisms in Agriculture and Applied Sectors (AMAAS)
Sub-Project: Isolation of microorganisms from fermented dairy foods and sequencing of 16 S
rDNA for strain identification.

Workers: Dinesh Kumar, Rameshwar Singh* & 5. K. Tomar* (*NDRI, Karnal)

Duration: 19th July, 2006 to 31st March, 2012.

EXTERNALLY FUNDED PROJECTS

1.

Project: Analysis of Candidate Genes involved in the Immune Response Regulation in

Indigenous Cattle. (DBT)
Workers: |yotsna Behl, RS Kataria, Rahul Behl and NK Verma
Duration: 12th July, 2007 to 31stJuly, 2010 (extended upto 11.07.11).

Project: Molecular marker based genetic structuring of important native cattle (Bos indicus)

breeds from differentagro-climatic regions of India. (DBT)

Workers: Monika Sodhi, M. Mukesh, B P Mishra (upto 24.02.11) and B Prakash

Duration: July, 2007 toJuly, 2011.

Project: Identification of SNP’s in QTL region in Indian goats and their association with milk
quality traits for healthfulness. (DBT)

Workers: SP Dixit, M Mukesh and Rajesh Kumar (NDRI)

Duration: June, 2010 to May, 2012.

Project: [dentification of Quantitative Trait Loci for Milk yield, Fat and Protein Percent in
Buffaloes. (NAIP)

Workers: RKVijh (CPI), MS Tantia, PK Vij, SB Gokhale (CCPI), DN Shinde and RL Bhagat.
Duration: January, 2008 to March, 2012.

Project: Analysis of mammary gland transcriptome and proteome during lactation and involution
inindigenous cattle and buffalo for identification of probable mammary biomarkers. (NAIP)
Workers: BP Mishra (CCPI) (upto 24.02.11), RS Katariaand M Mukesh.

Duration: July, 2008 to March, 2012.

Project: Toll-like receptors in farm animals-Evolutionary lineages and application in disease
resistance. (NAIP)

Workers: RS Kataria (CCPI), BP Mishra (upto 24.02.11) and P Kathiravan

Duration: July, 2008 to March, 2012.
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7 Project: Bio-prospecting of Genes and Allele Mining for Abiotic Stress Tolerance. (NAIP)
Workers: RKVijh (CCPI) and M 5 Tantia
Duration: April, 2009 to March, 2012.

8 Project: Establishment of National Agricultural Bioinformatics Grid (NABG) in ICAR([NAIP)
Workers: Avnish Kumar, DK Yadav, Dinesh Kumar, B Prakash and PK Vij
Duration: April, 2010 to March, 2012

x Project: Harmonizing Biodiversity conservation and Agricultural Intensification through Integration
of plant Animal and fish geneticresources for livelihood security in fragile ecosystem (NAIP)
Workers: BK Joshi, Anand Jain, PKVij, NK Verma, MS Tantia and KN Raja and RAK Aggarwal
Duration: September, 2009 to March, 2013

OUT STATIONED PROJECTS

1. Project: Conservation of Red Jungle fowl (Gallus gallus) in India.
Workers: S. Sathyakumar, Wild Life Institute of India, Dehradun, Rahul Kaul, Wildlife Trust of
India, New Delhi, Rajiv S Kalsi, MLN College, Yamuna Nagar, RK Vijh, and MS Tantia.
Duration: January, 2009 to December, 2010.

2. Project: Effectof vitamin E supplementation on hormones and m-RNA transcript expression of

MU g ol Y of Edssbad rslly

associated genes in high and low producing indigenous and crossbred cows.
Workers: Anjali Aggarwal, Manishi Mukesh, Ashutosh and Veena Mani, (N Guptaupto 05.07.10).
Duration: January, 2009 to December, 2011.
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Research Publications

RESEARCH PAPERS

1. Aggarwal RAK, Tantia MS, Kumar Y, Mehta SC (2009). Biometry of frozen-thawed sperm from
Indian Jaiselmeri camel. fournal of Camel Practice and Research 16(2):149-151.

2. Aggarwal RAK, Yadav DK, Yadav §, Verrma NK, Raja KN and Joshi BK (2010). Association of bGH,
PRL and Pit-1 genes polymorphism with milk production traits in Murrah buffalo. Indian
Veterinary Journal, 87 (9): 896-898.

3. Aggarwal |, Kataria RS, Ghalsasi P, Nimbkar C, Joshi BK and Mishra BP (2010). Expression
analysis of fecundity related genes in FecB carrier and non-carrier ewes by semi-quantitative
PCR. Journal of Livestock Biodiversity, 2: 15-19.

4, Arora R, Bhatia S, Yadav DK, and Mishra BP (2011). Current genetic profile of sheep
breeds/populations from Northwestern semiarid zone of India. Livestock Science, 135:193-198.

5 Arora R, Bhatia §, Mishra BP, Jain A and Prakash B (2011). Diversity analysis of sheep breeds from
Southern peninsular and Eastern region of India. Topical Animal Health and Production, 43: 401-08.

6. Arora R, Bhatia S, Mishra BPF, Prakash B, Yadav HK and Sahu A (2010). Evaluation of genetic
diversity of Deccani and Madgyal sheep from Southern peninsular region of India. fJournal of
Livestock Biodiversity 2(1) 23-29

7. Arora R, Bhatia S and Mishra BP (2010). Genetic structure analysis of Deccani sheep-A major
breed from Maharashtra. Indian Veterinary fournal 87 (11)1109-1111

8. AroraR, BhatiaSand Jain A(2010).Morphologicaland geneticcharacterization of Ganjamsheep. AGRI 46, 1-9.

9. AroraR, Bhatia S, Mishra BP, Sharma R, Pandey AK, Prakash B, and Jain A (2010). Genetic polymorphism
ofthe f-lactoglobulin gene in native sheep from India. Biochemical Genetics, 48:304-311

10. Behl Rahul, Behl Jyotsna and Joshi BK (2010). Heat tolerance mechanisms in cattle - status in
zebu cattle. Indian Journal of Animal Sciences, 80 (9): 891-897.

11 Behl Rahul, Behl Jyotsna, Sadana DK and Joshi BK (2010). The mule: an artificially bred beast of
burden. Livestock International, 14 (2): 2,14, and 23.

12. Bhatia AK, Jain A, Sadana DK, Gokhale 5B and Bhagat RL (2010). Phenotypic identification of
farm animal genetic resources using computer learning with scoring function. Computers and
Electronicsin Agriculture, 73:37-43.

13. Bhatia AK, Jain A, Sadana DK, Gokhale SB, Bhagat RL (2010). Phenotypic identification of farm
animal genetic resources using computer learning with scoring function. Computers and
Electronicsin Agriculture, 73 (1): 37-43.

14. Bhatia Sand Arora R (2010). Lesser known ovine germplasm-an underevaluated asset of India.
Indian fournal of Animal Sciences, 80(9): 880-890

15. Deshpande SB, Sabapara GP, Malik PK, Sadana DK, Singh PK, Singh Gurmej, and Joshi BK (2010).
Morphometric characteristics of Surti goats and socio-economic status of Surti goat keepers.
The Indian Journal of Animal Sciences, B0(6): 575-577.

16. Dixit SP, Verma NK, Aggarwal RAK, Vyas MK, Rana Jyoti, Sharma Anurodh, Tyagi Pooja, Arya
Pooja, Ulmek BR (2010). Genetic diversity and relationship among southern Indian goat breeds
based on microsatellite markers. Small Ruminant Research,91:153-159.

17. Dixit SP, Singh Gurmej and Dhillon] §(2011). Genetic and environmental factors affecting fleece

traits in Bharat Merino sheep. Indian Journal of Animal Sciences, 81 (1): 80-83
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19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

2

30.

3L

32.
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Dixit SP, Aggarwal RAK , Verma NK, Vyas MK, Rana Jyoti, Sharma Anurodh And Chander R
(2011). Genetic variability and bottleneck analyses of Kanniadu goat breed based on
microsatellite markers. Indian fournal of Animal Sciences, 81 (1): 40-43

Dubey PK, Selvakumar M, Kathiravan F, Yadav N, Mishra BP and Kataria RS (2010). Detection of
polymorphisminexon 2 of Toll-like receptor 4 gene of Indian buffaloes using PCR -55CP. Journal
of Applied Animal Research, 37: 265-268.

Ganu Radhika §, Garrow Timothy A, Sodhi Monika, Rund A Laurie and Lawrence B. Schook
(2011). Molecular characterization and analysis of the porcine betaine homocysteine
methyltransferase and betaine homocysteine methyltransferase-2 genes. Gene, 473: 133-138
Gaur U, Chaudhary A, Tantia MS, Sharma U, Javed R, Sharma A, Banerjee P, Joshi | and Vijh R K.
(2010). Genetic relationship among duck populations of India. Indian Journal of Animal Science,
80(5):444-47.

Jyvotsna Dhingra Behl, Rahul Behl and N. K. Verma. (2010). MHC-DRB exon-2 (BuLA-DRB3)
polymorphism in Banni breed of Indian buffalo. Indian Journal of Animal Science, Vol. 80, No. 3:
234-238.

Kataria RS, Kathiravan P, Bulandi S5, Pandey D and Mishra BP (2010). Microsatellite based
genetic monitoring to detect cryptic demographic bottleneck in Indian riverine buffaloes
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AWARDS/REWARDS/RECOGNITIONS

First Best Poster award for the poster "Indian sheep: An elucidation of population structure and
conservation priorities by R Arora, S Bhatia, B P Mishra, D K Yadav and B K Joshi was conferred
by the Society for Conservation of Domestic Animal Biodiversity on the following paper during
VIII Annual Convention of SOCDAB & National Symposium on Animal genetic resources for
sustainable livestock sector in India held Orissa University of Agriculture and Technology,
Bhubaneswar, Orissa from 18-19 February 2011. The award carries cash prize and a citation:
Second, best poster award fDr"":I'E\;[ﬂ?‘;h_:ITﬁlﬁ BRI T D mwmﬁ?:ﬁ?ﬂ:ﬁ I
Hiaa Prardl, g ared, guw T, fismar spare, Tae saEre, T6E g9, SR T SR
LCEIRIRGE presentation made at Foundation Day celebrations of NBAGR on 21st Sept. 2010.

Young Scientist award for the presentation “Improving reproduction and productivity of
Deccani sheep through introgression of FecB gene from prolific Garole sheep” by Saste S.R.,
Ghalsasi PM., Kataria R.S. Mishra, B.P. and Nimbkar C. at International Symposium on
"Biotechnologies for optimization of reproductive efficiency of farm & companion animals to
improve global food security and human health” organized by Indian Society for Study of
Animal Reproduction to be held at College of Veterinary and Animal Sciences, Pantnagar,
Uttarakhand on 10-12 November 2010.

Young scientist award for the presentation "Profiling of metabolic proteome of secretory
mammary epithelial cells isolated from buffalo milk” by Jagadeesh Janjanam, Nishant Varshney,
Surender Singh, Manoj Kumar Jena, Manu, Ajay K. Dang, Jai K. Kaushik, D. Malakar, §. Kumar, B.P.
Mishra, Manishi Mukesh, Ranjit S. Kataria, T. Mukhopadhyay, Sunita Grover, B.S. Prakash, V. K.
Batish, Aswini Panigrahi and Ashok K. Mohanty. (2011) at VIII National Convention of SOCDAB
and National Symposium on ‘Animal Genetic Resources for Sustainable Livestock Sector in
India’ held at OUAT, Bhubaneswar, during Feb 18-19,2011.

Second Best poster award for the poster "Phenotypic and Cytogenetic Characterization of
buffaloes of Nagaland and Mizoram states of North-East revealed swamp type.” By R.S. Kataria,
B. Prakash, N. Yadav, P. Kathiravan, D.K. Sadana and B.P. Mishra (2011). Presented at VIII
National Convention of SOCDAB and National Symposium on ‘Animal Genetic Resources for
Sustainable Livestock Sector in India’ held at OUAT, Bhubaneswar, during Feb 18-19, 2011.

First Best Poster prize for the poster "Evaluation of indigenous goat for meat quality associated
markers” by Rekha Sharma, A Maitra, A K Pandey and B P Mishra (2011). Presented at VIII
National Convention of SOCDAB and National Symposium on ‘Animal Genetic Resources for
Sustainable Livestock Sector in India’ held at OUAT, Bhubaneswar, during Feb 18-19, 2011.

First Best paper award on the research paper entitled “"Genetic Polymorphism in the Major
Histocompatibility Complex Class [1 DRB3 Exon 2 Locus in Bos Indicus Tharparkar Breed of
Cattle” by Jyotsna Behl, Manish Gupta, Rahul Behl and N.K.Verma, published in the "Dairy
Production Area” in the Indian Journal of Dairy Science for the calender year 2009.

First Best Poster Award to the poster on ¥R # —fafd e vd SUEFT" presented by PK. Singh
and Karuna Asija in the Poster Competition of the Scientists’ Symposium on "Bhartiya
pashudhan ka vartman paripreksh mein prabhavi upyog” organized by National Bureau of
Animal Genetic Resources at NBAGR, Karnal during 20-21st September 2010.
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