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From Director's Desk ....

Lam pleased to present the major activities and achievements of ICAR- National Bureau of Animal Genetic
Resources in the form of this annual report for the period 2016-17. Since its inception in 1984, the institute has
been constantly putting sincere efforts to meet the objectives under its mandated activities of identification,
characterization, evaluation and conservation of domestic animal genetic resources of the country.

I am happy to inform that during the last one year, bureau scientists have identified and characterized new
cattle germplasm of Ladakh region which is well adapted to harsh climatic and hypoxic conditions and also
yields A2 type milk under extensive management system. Besides this, cattle populations of north-east and
Konkan regions, Bargur buffaloes of Tamilnadu and buffaloes of Odisha state have also been characterized
and found suitable for registration as new germplasm. Among small ruminants and other livestock, our
scientists have characterized Mouli and Yelga sheep populations of Karnataka, Chitarangi and Dumba sheep
of Rajasthan and Punjab, Long hair goat of Nagaland and local donkeys of Andhra Pradesh. In situ
conservation of Hariana and Sahiwal cows has been taken in gaushalas where 17 calves were produced
through Al. Germplasm repository of Gene Bank was strengthened by preserving more semen doses, embryos,
epididymal sperms, DNA and somatic cells as ex situ activity. New initiative for developing and preserving
the fibroblast cell line of Bactrian camel has been taken. Y-chromosomal microsatellite based diversity analysis
has also been accomplished in 18 native cattle breeds. We established that grazing cows have higher MUFA and
PUFA as well as essential amino acid contents as compared to stall fed animals. Work on analysis of meat
quality parameters in Bandur and local sheep was also carried out which indicated higher tenderness in Bandur
sheep meat. Being the nodal agency, bureau registered nine new breeds of livestock and poultry which
increased the total registered breeds in the country as 160.

Milestones have also been achieved under externally funded projects with the sincere efforts of bureau
scientists. Ten populations of seven different species of livestock and poultry have been genetically
characterized under Network Project on AnGR. A de-novo transcriptome assembly representing ten different
tissues of Dromedarian and Bactrian camel was constructed. Databases have been developed for SNPs
identified in these two species as well as for candidate genes related to milk production, disease resistance and
adaptive traits of cattle and buffalo. In buffalo, data generated through genotyping by sequencing helped in the
identification of QTLs for milk fat and milk protein percentage, age at first calving, somatic cell score. Besides
using the SNP data generated on 15 buffalo populations, a medium density SNP chip, represented by 98346
genome wide SNPs is also being developed. Under National Fellow scheme, transcriptome data was generated
which helped in the identification of several genes and pathways responsible for thermo-tolerance in cattle and



buffalo. Work carried out under DRDO funded project on Zanskari horses identified the genes responsible for
hypoxic endurance. Under NASF project on health implications of A1/A2 beta casein variants, sequernce
characterization of beta casein gene identified a number of nucleotide variations between Bos indicus and Bos
taurus cattle.

Institute has currently 20 research projects, five externally funded and one National Fellow project. During
last one year our scientists published 48 research articles and several technical and popular articles. Six
training programs were organized on capacity building under HRD program. To review the progress under
different research projects, IRC and RAC meetings were held in time. Awareness among masses on utility of
AnGR was generated by holding exhibitions, brain storming sessions and lectures. Apart from the individual
awards fetched by the scientists, Institute received Ganesh Shankar Vidyarthi Krishi Patrika Puruskar (2*) of
ICAR for its publication 'Pashudhan Prakash'. Bureau attracted a number of distinguished persons which
included Dr. James M. Reecy, Director of the Office of Biotechnology, lowa State University, Ames, lowa,
USA, DG and DDG (AS), ICAR, Secretary (ADF), Min. of Agri. & Farmers Welfare, Govt. of India,
Additional Secretary, DARE& Secretary (ICAR).

I convey my heartfelt thanks to Dr T. Mohapatra, Secretary (DARE) & DG, ICAR, Dr H Rahman and Dr |.K.
Jena, DDGs (AS), Dr R S Gandhi, ADG (AP&B) and Dr Vineet Bhasin, PS for their constant support and
guidance. I appreciate all the scientists, technical, administrative officers and other staff members as well as
research scholars of the bureau for their contribution in the progress of the institute. At the same time, 1
congratulate the editorial team for compiling the bureau's achievements in the shape of this document and
publishing it in time.

Looking forward to suggestions for improvement.

fram Gqwil

(ARJAVA SHARMA)
DIRECTOR



Executive summary

National Bureau of Animal Genetic Resources has
been the nodal organization in India with the
mandate “ldentification, evaluation,
characterization, conservation and utilization of
livestock and poultry genetic resources of the
country and coordination and capacity building in
animal genetic resources management and policy
issues”. Three divisions namely Animal Genetic
Resources Division, Animal Genetics Division and
Animal Biotechnology Division along with
Livestock Information Unit and Network Project
Unit were createdin 2013 to achieve the objectives
under institute's mandate. Total expenditure of
Rs. 990.49 lakh was made under Non-plan and
Plan budget against the total receipt of Rs. 1014.00
Lakhs during financial year 2016-17. Under
Network project, total expenditure was Rs.100.93
Lakhs, against Receipt of Rs. 101.00 Lakhs. A
Revenue to the tune of Rs. 34.70 Lakhs was
generated against the target of Rs. 24.81 Lakhs
assigned by the council for the year2016-17.

ICAR- NBAGR has also been anodal agency for
registering the breeds. The breed registration
Committee approved registration of nine new
indigenous breeds of livestock and poultry. This
included Badri cattle, Teressa and KodiAdu goats,
Chevaadu and Kendrapada sheep, Tenyi Vo,
Nicobari and Doom pigs, and Kaunayen chicken.
With these additions total number of registered
indigenous breeds reached 160 consisting of 40
for cattle, 13 for buffalo, 26 for goat, 42 for sheep,
6 for horses & ponies, 9 for camel, 6 for pig, 1 for
donkeyand 17 for chicken.

Indigenous cattle (Ladakhi) of Ladakh region of
Jammu & Kashmir state was characterized
through survey. It is a short stature and docile
cattle with coat of black and brown colors with
long and shiny curly hair. Hump and dewlap are
not well developed. Horns are medium and curved
pointing forward. Daily milkyield ranged from2to
5 litres with 5.24% fat. Ladakhi cattle revealed the
higher frequency (0.90) of A2 allele.

Indigenous cattle of North East states of India
were characterized and documented. Here cattle
are reared for milk, meat, bullock power and
manure. Animals were small to moderate in size.
Brown coat colour predominated except Siri
cattle of Sikkim. Daily milk yield ranged from 1.0 to
5.0 kg. Indigenous cattle of Nagaland and Sikkim
were slightly bigger than that of Meghalaya.
Height at wither was the most differentiating trait
inthese cattle populations. Canonical discriminate
analysis showed maximum distance (15.04)
between Sikkim and Tripura cattle, whereas,
Meghalaya and Tripura cattle had the lowest
(2.51). Siri of Sikkim and Tho-Tho of Nagaland
were found different from other cattle.

Cattle of Konkan region of Maharashtra were
surveyed and characterized in their native tract.
The animals are small in size with small to medium
hump and dewlap in cows and medium to large in
bulls.The average daily milk is 2.23 kg. Few elite
animals with milk production of 5-6 litres were also
present.

Bargur buffalo of Tamil Nadu was surveyed for
phenotypic characterization. The animals are
maintained under zero input system and are
mainly reared for manure, milk and meat. The milk
yield of the animals ranges from 1.5 to 2.0 liters per
day. The animals are about 102.10%1.23 cm in
heightandareable to grazein the hilly terrain.

Phenotypic and genetic characterization of Mouli
and Yalaga sheep populations of Karnataka was
accomplished under field conditions. Mouli sheep
are tall with deep body and long legs. Coat colour
is white with or without brown spots/patches. A
brownring is present around the eyes. Nose line is
roman. Yalaga animals are medium to large
sized.Coat colour is white and consisted of small
thick hair. Face is white, with black or brown
patches of varying size.

Chitarangi sheep was surveyed in Fazilka and
Muktsar of Punjab, Sri Ganga Nagar of Rajasthan.
Coat colour is white with reddish brown patches
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around eyes, muzzle and on ear. Ears are large with
serrations at distal end of ear pinna in most of the
animals. The Adult body weight of males and
females varied from 40 to 95 kg in males and 26 to
74 kg infemales.The fleece is good carpet type with
fibre diameter42.22 pandstaplelength5.90 cm.

Dumba sheep was characterized through breed
survey. The coat colouris white and brown mostly.
Ears are large in size. The deposition of fat in the
tail is a distinct characteristics. Average adult body
weights of male and female were 90.92 and 66.33
kg, respectively.

Eight sheep populations (Kolhapuri, Lonand,
Marwari, Munjal, Muzaffarnagri, Madgyal,
Sangamneri and Solapuri) profiled on seven
morphometric traits were classified using Classical
Discriminant Function Analysis and Artificial
Neural Network (ANN) models. Discriminant
analysis results showed that all the measured
traits were significant (p<0.0001) indiscriminating
the eight sheep breeds. The ANN model gave
more than 99% assignment accuracy between
various breed combinations.

Long hair goat of Nagaland was characterized and
evaluated in their native tract. Different colour
variants viz. white with black patches, black,
brown with grey hair were recorded. Animals
possessed proportionate body, straight nose line,
medium size, erected, horizontally placed ears.
Long hair was present in the adult males. The
average body weight was 31.48 Kg in adult males
and 25.79 Kg in females. Hair obtained from the
Nagaland goats has commercial utility for the
tribal people.

Phenotypic and genetic variations associated with
tick infestation were studied in Indian cattle
populations. Females were more susceptible than
male (60.82%). Animals less than one year of age
group were more infected (73.33%).

Under the project on conservation of Sahiwal and
Hariana cattle at Gaushalas, Hariana and Sahiwal
cows were selected in four Gaushalas of Karnal
(Haryana). A total of 9o Hariana and 26 Sahiwal
cows were inseminated artificially. A total of 17
calves were born. In Sahiwal, daily milk yield

ranged from 4.0 to 10.0 kg, whereas in Hariana
ranged from1.0to4.0kg.

An appropriate extender has been developed for
freezing epididymal sperms of indigenous sheep
for ex situ conservation utilizing cauda epididymal
spermatozoa. In vitro fertilization revealed that
frozen epididymal spermatozoa retain the fertility
potential. Germplasm repository at Gene Bank
NBAGR is being strengthened by preserving
diversified form of germplasm (semen, embryos,
DNA,epididymal sperms and somatic cells).

Microsatellite based diversity analysis of Ladakhi
cattle revealed 9.79 mean number of alleles and
0.749 observed heterozygosity, reflecting
sufficient genetic diversity. The phylogenetic
analysis revealed genetic distinctness of Ladakhi
population with respect to other analyzed
Indigenous breeds of cattle. Haplotypic diversity
based on mtDNA was 0.942. A high proportion of
haplotypes (67%) were scored indicating the
existence of sufficient mtDNA haplotypic diversity
in Ladakhi cattle.

Haplotype diversity based on seven Y
chromosomal microsatellites was explored in 202
bulls representing 18 native cattle breeds. A total
of 19 Bos indicus specific haplotypes were
identified. The six most common haplotypes had a
total frequency of 94%.

In Bargur buffalo, a total of 40 haplotypes were
observed with an overall haplotype diversity of
0.9524 and nucleotide diversity 0.03894 during
mtDNA D loop analysis. At microsatellite level,
overall average number of alleles was 8 with
observed heterozygosity of 0.66. FIS value was
foundtobe0.056+0.037.

Biochemical tests run on sera samples collected
from 10 animals each of Chilika, Paralakhemundi
and Murrah buffaloes showed relatively higher
urea/creatinine ratio in Chilika compared to
Paralakhemundi and Murrah, indicated better
adaptation of Chilika to dehydrated conditions.
Microsatellite data generated for 23 markers on
Chilika, Kalahandi and Paralakhemundi after
comparison with other riverine and swamp
buffaloes revealed considerable diversity across
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populations. Mode shift analysis divulged absence
of bottleneck.

The diversity analysis of sheep populations of
Karnatakarevealed 5.23,0.637 and 0.783 effective
number of alleles, mean observed heterozygosity
and gene diversity respectively in Mouli sheep
and 4.865, 0.596 ando.757 respectively in Yalaga
sheep. Absence of a recent reduction in the
effective population size or a genetic bottleneck
was observed.

A study was conducted on HSPgene
polymorphism and expression profiles and its
association with hemato-physio-biochemical
parameters in Chokla, Magra, Marwari, and
Madras Red sheep. Gene expression analysis
revealed higher expression in less adapted
animals with Madras Red <Magra<Chokla<

Marwariexpression pattern.

Genetic characterisation of Nagaland goat by
microsatellite markers showed 0.347 observed
heterozygosity.The population tested for HW
equilibrium indicated departure from Hardy-
Weinberg Equilibrium. Polymorphic information
content value was 0.494, revealing its usefulness
in determining the genetic diversity. Mode shift
testsuggested the absence of bottleneck.

Microsatellite based genetic characterization of
local donkeys of Andhra Pradesh revealed 12
scorable loci of the horse origin. Observed number
of alleles was 6.92 with mean heterozygosity of
0.57. Genetic diversity estimate (FIS) was 0.21
indicating a moderately high level of inbreeding.
The cumulative exclusion probability of these loci
was 0.999892 indicating their suitability for
parentage testinginthese donkeys.

Comparative profile of milk metabolites of grazing
indigenous cattle (Sahiwal), exotic (Holstein
Friesian) and crossbred (Sahiwal x Holstein
Friesian) cows maintained in intensive system of
management was studied. The milk of grazing
cow was richest in protein and fat percentage.
Milk of grazing indigenous cow has more than two
fold level of B-carotene as compared to
Indigenous, exotic and cross bred cows. Milk of
grazing cows was richest in UFA (35%) followed by

indigenous cow (31.46%). Milk of grazing cows was
richer in MUFA and PUFA both. Major w6 (Linoleic
acid) and w3 (Linolenic acid) fatty acids were
significantly higher in grazing cows. Milk of
grazing cows was the richest source of essential
amino acids (1.2314 g/100g milk) among the group.
The tenderness of different muscles of the Bandur
sheep had lower values (12.74N-22.65N) as
compared to those of local sheep (16.44N-
26.19N). The lower shear force values in Bandur
sheep indicated greater tenderness which is a
desirable trait. Sensory evaluation of the mutton
revealed slightly higher juiciness and flavour in
Bandur sheep meat but the difference between
the two groups was not significant.

The pooled samples of Ladakhi and Sikkimi yaks
were sequenced on a single lane of HISEQ 2000.
The number of reads ranged from 1227316 to
1126501. The average GC content of Ladakhi and
Sikkimi yaks is 46.52 and 45.80 respectively. The
mean read quality Phred score in Ladakhi and
Sikkimi yaks ranged from 34.28 to 34.59
respectively.

Cytogenetic screening of 286 bulls of cattle and
buffalo and 8 cows belonging to different
government agencies was carried out for
detecting any chromosomal abnormality/
aberration. Two bulls (Sahiwal and Red Sindhi)
were found to carry the chromosomal defects.
Total 92 bulls (73 cattle,10 buffalo) were also DNA
tested for genetic diseases (Bovine
leukocyteadhesion deficiency, Deficiency of
uridine monophosphate synthase, Citrullinemia
and Factor Xldeficiency). All the animals were
foundto carry normal genotype.

Under the network project, microsatellite based
genetic characterization was done for the
populations being characterized under Xl plan.
Measures of diversity which forms the basis for
planning their utilization and/or conservation
were calculated for ten populations of seven
different species.All the populations except
Tibetan sheep exhibited fair genetic variation. The
diversity indices pointed towards diminished
genetic diversity in the Tibetan, a valuable
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Himalayan sheep breed classified as endangered.
Indications of loss in the variability was also
depicted by the higher heterozygote deficiency
recorded for the Dharwadi buffalo (FIS = 19%),
Hazra chicken (22%) and Arunachali Yak (14%). FST
values of breed differentiation for Jalori and
Mewari camel indicated that only 3.7% of the total
genetic variation was due to unique allelic
differences between the breeds, with the
remaining 96.3% corresponding to differences
amongindividuals within the breed.

DNA samples of Sahiwal, Tharparkar, Gir and
Vechur cattle were genotyped using 777K SNP
chip. Total 1000 markers, accounting 39 % of the
genetic variation between the breeds were
identified. The breeds were clearly classified into
small and large sized indicating shared ancestry of
large sized milch breeds. The highest linkage
disequilibrium was observed in Gir and the lowest
in Sahiwal. A number of genes were found under
selective sweeps in different breed pairs, which
may be helpful to map the QTL of economic
important traits.

A database has been developed to store the
information on genomic variations and sequences
in candidate genes related to milk, disease
resistance and adaptive traits on cattle and buffalo
breeds.

NGS data of ten tissues of dromedarian and
bactrian camel were de novo assembled using five
different denovo algorithms. In addition to de novo
assembly tissue wise the raw reads of the
transcriptome of various tissues were separately
mapped on the draft genomes available for camel and
their relatives. The isoform analysis of the
transcriptome using annotation procedures revealed
anumberof genes having 2 ormoreisoforms.

The database for Bactrian camel and dromedarian
camel have been developed and are at present
accessible through http://14.139.252.118/
Dcamel/index.php (for Dromedarian camel)
http://14.139.252.118/Bcamel/index.php (for
Bactrian Camel). To tal 392179 and 277435
identified SNP can be visualized in dromedarian
and Bactrian camels, respectively.

For Somatic cell banking, double humped camel
(Camelusbactrianus) fibroblast cell line was
successfully established by using primary explant
technique.

GBS datawas analysed for different chromosomes
to Identify markers for economic traits in buffalo.
QTLs on each of the 24 autosomes for milk fat, milk
protein percentage, total fat yield, total protein
yield, Age at first calving, Age at first heat and
somatic cell score were prepared. All the QTLS
were found distributed across the buffalo
chromosomes. All the identified QTL in buffaloes
have been compiled in the form of a buffalo QTL
database at http:// 14.139.252.118:8084/
BuffaloQTL/.

A Medium Density SNP chip with 15 populations of
buffalo distributed throughout the country was
developed. A total of 98346 SNPs have been
identified which are genome wide and have
passed the quality control parameters for
development into an SNP Array. The mean
distance among the SNPs is 27.9 Kb. This medium
density SNP array can be used for Genomic
selectionin buffaloes.

Genome data mining was carried out in native
cattle and buffaloes to unravel molecular basis of
thermo-tolerance and adaptation to diverse
environments. Local native cattle of Ladakh from
high altitude and Sahiwal cattle from low altitude
resulted in identification of several hundred
differentially expressed genes, biological
processes, molecular functions and pathways.
The data revealed distinct transcriptome
signature of PBMCs in Sahiwal and Ladakhi cows
as revealed by hierarchical, k-means clustering
and distinct heat maps. qPCR revealed significant
increase in expression of hypoxia associated
genes like HIF-1 and its regulated genes in high
altitude cattle in Ladakhi cows suggesting their
pivotal rolein high altitude adaptation.

Tissue specific expression of isoforms of Na/K
ATPase genes in riverine buffaloes was studied.
Expression of ATP1A pointed towards the critical
role of Isoforms in maintaining the ionic
concentrationinthe cellsand tissues.



Effect of heat stress on cellular parameters was
assessed in Sahiwal, HF and Murrah buffaloes.
Viability of heat stressed PBMCs was lower than
unstressed, significantly more in HF at time points
4 hr, 16 hr and 24 hr post heat stress. The
cytotoxicity was significantly (p<o.05) higherin HF
cows than others. Cytotoxic levels, apoptosis was
highest in PBMCs of HF cows and reached
maximum level at 16 hr and 24 hr post heat stress
showing higher rate of cell death. The study
indicated superior cellular tolerance of Sahiwal
cows than HF and Murrah buffaloes. microRNAs
associated with stress and immune response
showed significant (p<0.05) induction in their
expression after heat stressin Sahiwal.

A study was conducted for identification of genes
and molecular pathways associated with
endurance trait in Zanskari ponies. 12 Zanskari
horses and 6 GS mules were put on trial for
endurance at high altitude of Ladakh region.
Results revealed that, GS mules had significantly
higher values of various physiological parameters
than Zanskari ponies after endurance test.
Transcriptomic analysis of Zanskari ponies PBMCs
resulted in identifying the genes up-or down-
regulated before and after endurance exercise at
high altitude. Several genes related to stress,
abiotic stimulus, biotic stimulus, inflammatory
response, chemokines, cyclin dependent protein
kinase, cell-cell adhesion molecules were shown
to be differentially expressed during pre and post
exercise andresting periods.

Under NASF project on health implication of A1/A2
milk of cattle, sequence characterization of beta
casein gene was carried out to determine the
variants/ haplotypes across Indian native breeds,
crossbred and exotic cattle. A number of
nucleotide variations identified between Bos
indicus and Bos taurus cattle. In Indian cattle,
frequency of all known variations was low. Six
haplotypes were observed where A2 type
occurred with maximum frequency of 0.86.

A total of 11 research projects, including one
externally funded were completed during the
year. At present 20 research projectsincluding five

externally funded and one National Fellow
projectsare on-going.

Total 48 research papers were published in
National and International Journals of high impact
factor. Ten technical/popular articles , 5 books, 4
monographs and training manuals were also
published by the institute. Four patents were filed
to the Indian Patent Office,New Delhi.

Six training programmes and two brain storming
sessions were organized by the Institute. Short
training course on “Advanced tools for
conservation of domestic livestock diversity”’and
Model training course on “Strategies for
characterization and conservation of animal and
poultry genetic resources” were organized for
scientific and academic staff. Other important
trainings included Awareness and skill up
gradation program on "Intellectual Property
Rights and related aspects in the area of
agriculture and livestock sector”, Training cum
awareness Programme on “IP Protection and
Technology Transfer in Indian Perspective”,
Training on “Skill upgradation in laboratory
methods” .

Scientists of the Bureau participated actively in
Mera Gaon Mera Gaurav programme where they
visited various villages and created awareness
among farmers. Five exhibitions on AnGR were
organized at various places to showcase
institute's activities and sensitize farmers about
the benefits of indigenous animals.

Foundation Day of Bureau, Biodiversity day,
Republic Day and Independence Day, Rashtriya
Swachhta Abhiyan, Vigilance Week, Hindi
Pakhwada were celebrated at NBAGR campus.

Library was enriched by adding 20 new books and
30journals during the period.

The meetings of Research Advisory Committee
(RAQ) and Institute Research Committee (IRC)
were held on time. The progress of research
projects was reviewed during these meetings.

Bureau staff participated in the various events of
Annual Sports Meet-2017 organized on the
occasion of Republic day. NBAGR basketball team
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won silver medal (runner-up) in ICAR North Zone
Sports Meet, held at NDRI, Karnal.

A number of distinguished persons including DG,
DDG (AS), ICAR visited the institute and interacted
with scientists.

Scientists were also deputed for training and
attending the workshops, symposia and
conferences within the country

Being the NDRI faculity, NBAGR scientists taught
various courses of Animal Genetics & Breeding,
Animal Biotechnology and Animal Biochemistry
disciplines to NDRI post-graduate students. They
also guided the students of differentinstitutes and
universities for their thesis of masters and PhD
degrees.

Crunlity Excellonce

Apart form the individuals awards won by the
scientists, the institute also received ICAR's
Ganesh Shankar Vidhyarthi Krishi Patrika Purshkar
(second prize) for the best publication of
Pashudhan Prakash, Pancham Ank (2014).

During the period 2016-17 manpower of bureau
included 28 scientific, 16 technical, 16
administrative and 5 skilled supporting staff
persons. Two scientists and one technical one
administrative staff got promotions to the next
higher grade. One skilled supporting staff member
was superannuated.

Sh. Sopal, Upper Divisional Clerk left for heavenly
abodeon13 April, 2016.
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About 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
this Institute. Therefore, National Bureau of
Animal Genetic Resources (NBAGR) and National
Institute of Animal Genetics (NIAG) were set up on
21st September, 1984. These institutes started at
Regional Station of National Dairy Research

Institute, Bangalore. Bureau and the institute
were then shifted to Karnal in 1985 and
temporarily housed in NDRI main Campus before
shifting to its own campus at Makrampur, Karnal
in 1994. Both Institute and the Bureau were
merged to function as a single unit as National
Bureau of Animal Genetic Resources in 1995.
National Bureau of Animal Genetic Resources has
been the nodal organization in India with the
mandate and objectives as given below:

MANDATE
& Identification, evaluation, characterization, conservation and utilization of livestock and poultry

genetic resources of the country.

®  Coordination and capacity building in animal genetic resources management and policy issues.

OBJECTIVES

e To conduct systematic surveys to characterize, evaluate and catalogue farm livestock and
poultry genetic resources and to establish their National Data Base.

e To design methodologies for ex-situ conservation and in-situ management and optimal

utilization of farm animal geneticresources.

e Toundertake studies on genetic characterization using modern techniques of molecular biology.

e To conduct training programmes as related to evaluation, characterization and utilization of
animal geneticresources.




Divisional Profile

Following divisions have been created in 2013 to
achieve theinstitute’smandate and objectives:

1. Animal Genetic Resources Division

2. Animal Genetics Division

3. Animal Biotechnology Division

In addition to this two units namely- Livestock
Information Management Unit and Network
Project Unit are functioning to support the
divisional activities.

Animal Genetic Resources Division

Animal Genetic Resource (AGR) Division has been
engaged in developing formats for breed
characteristics, survey strategies and breed
description methodologies. The present form of
Animal Genetic Resources (AGR) division came into
existence after a number of transformations. In
1987, Animal Genetic Resources and Animal
Conservation divisions was merged into Animal
Genetics Resources and Conservation Section. In
1991 a new section of Animal Gene Bank was
created which was reframed as Animal Physiology
and Reproduction section during 1991-92.
Reorganization continued and in 1992-93 the then
NBAGR had one section and two units viz. Livestock
Information and Management Section, Animal
Genetics Resources Unit and Animal Conservation
and Gene Bank Unit. During 1994-95 the sections
and units were again reframed as: a) Information
and Management Unit/Computer Unit b) Animal
Genetic Resources and Conservation Section )
Animal Physiology and Reproduction Section. In
1996, the Animal Physiology and Reproduction
Section was merged into Animal Genetic Resources
Division and since then the division continues in its
presentform.

At present Animal Genetic Resources Division along
with its ‘National Gene Bank’ is engaged in
phenotypic characterization, which is
accomplished through systematic/pilot field
surveys to assess flocks/herd structure, population
status, practices, phenotypic characteristics, body
biometry, reproduction and production
performance, and marketing of live animals and
products. The production performance of local

breeds is evaluated and recorded under agro-
climatic conditions of their habitat. The surveyed
breeds/populations are documented in the form of
breed monographs, breed descriptors and chartsin
addition to research publications. Based on the
information, new strategies have been formulated
for improvement and conservation of the breeds
under field conditions. The in situ conservation has
been implemented for breeds of various livestock
species. In addition, the division is also working in
the frontier areas of long term ex-situ conservation
of germplasm.

Animal Genetics Division

The major research thrust in initial years of
National Institute of Animal Genetics (NIAG) was
on characterization of indigenous genetic
resources using cytogenetics and biochemical
polymorphism studies. The initial research
projects encompassed studies of chromosomal
profile of cattle, buffalo, sheep, goat, pigs and
camel. Since cattle, buffalo and goats had
relatively more information available, so emphasis
was laid on species, like camel, pigs, equines and
poultry. In the year 1997, a major change in the
focus of the divisional research activities was to
switch to molecular characterization and
biodiversity analysis of native breeds of cattle,
buffalo, sheep, goat, other livestock species
(camel, horse, yak, mithun, pig, donkey) and
poultry using molecular markers especially
microsatellites. To understand the nature of
mitochondrial DNA diversity, maternal lineages
and evolutionary relationships amongst native
breeds, efforts were also made using
mitochondrial D-loop marker. Significant work
was carried out in the field of immunology
especially on the MHC and bovine interleukins in
Indian cattle. In recent years, sizeable progress
has been made in sequence characterization and
identification of single nucleotide polymorphism
(SNPs) at several candidate gene loci influencing
trait of functional importance viz; milk yield/
composition, wool, meat, growth and
Development, adaptive, thermotolerance,
disease resistance in our native breeds from
different livestock species. The division has



successfully completed the NAIP and several DBT
projects.

After the unification of NBAGR and NIAG to
National Bureau of Animal Genetic Resources, all
the scientists working in the fields of cytogenetics,
immunogenetics, and molecular genetics became
the part of Animal Genetics Division which was
established in the year 1996 and formally
approved in 2014 with the objective ‘Molecular,
immunological, biochemical , cytogenetic
characterization and candidate gene analysis of
livestock species’. The division has presently five
principal scientists, three senior scientists, one
scientist Senior Scale, one technical officer, one
steno grade Ill and one skilled supporting staff.
During the period under report, scientists from
this division completed three IRC and one Cabin
project successfully. The results were published in
reputed journals of high impact factor. Scientists
also fetched several awards. Apart from this,
scientists were involved in teaching and guiding
the M.Sc and Ph.D students. One of the important
activities of the division is to provide
consultancies/services for testing the breeding
bulls for any inheritable abnormality and thus
generaterevenue for theinstitute.

Animal Biotechnology Division

Animal Biotechnology Division was established at
ICAR-NBAGR by the orders of council in 2014,
merging erstwhile DNA Fingerprinting Unit into it.
At present, six scientists from the discipline of
animal biotechnology, supported by three
technical and one skilled supporting staff are
working in the division in the areas of mandated
institutional activities. Work is going on under
variousinstitute and externally funded projects on
genetic characterization of livestock species with
emphasis also on the use of genomic tools for the
identification and evaluation of genes and
transcripts associated with adaptation, disease
resistance and various production traits. In
addition to five institutional projects, the work has
been carried out on three externally funded
collaborative projects also. Under one DRDO
funded project in collaboration with Defense
Institute of High Altitude Research, the

transcriptome analysis of PBMCs in local Zanskar
ponies of Ladakh under controlled stress
conditions, has helped in identification of
transcripts responsible for hypoxia and high
altitude adaptation. Considering the important
breakthroughs made during previous term, the
National Fellow project on heat stress adaptation
in cattle has been given extension for next five
years. The work is being carried out to understand
the molecular basis of thermal adaptation in
indigenous cattle and buffalo, generating genome
wide SNP and transcriptome profiles. Major
achievements of the division during last one year
include- STR markers and mitochondrial D-loop
sequence based diversity analysis of cattle,
buffalo and sheep genetic resources of India has
been accomplished. Characterization and
polymorphism detection in candidate genes
governing milk, meat production, disease
resistance in cattle, sheep and buffalo done.
Transcriptome data has been generated on sheep
skeletal muscle and cattle and equine PBMCs.
Under NASF funded project, A1/A2 and other
allelic variants identification in beta casein as well
as their impact on milk production traits in
indigenous and crossbred cattle has been
explored. Transcriptome analysis and whole
genome scanning has been employed, to help in
understanding the molecular mechanism of
thermo tolerance in indigenous cattle compared
to exotic. Swamp-riverine hybrids have been
identified first time among Chilika buffaloes of
Odisha using cytogenetic and mitochondrial D-
loop sequencing tools. Data has been collected on
infertility traits among breeding bulls for
association of genetic polymorphism identified in
candidate genes. Phenotypic and genetic
characterization of Ladakhi cattle, a unique
bovine germplasm also completed. Work has also
been initiated on understanding the differential
tick resistance mechanism among indicus and
crossbred/exotic cattle.

Scientists of the division are also involved in
teaching and guiding student, being faculty
members of biotechnology discipline at National
Dairy Research Institute, Karnal. The division has



received three Dr. PG Nair best scientific worker
awards of the Bureau so far, besides several best
poster and oral presentations awards. Most of the
scientists of the division are well trained in
reputed labs abroad and have received several
awards and recognitions in the field of Animal
Biotechnology. The division remains top in
publishing quality research papers in national &
internationaljournals of high repute.
Livestock Information Management Unit
This Unit is engaged in digitization of information
on animal resources and to provide it to the users
in an easily retrievable format. This section also
provides LAN, Internet and computing facilities to
the institute. The section is also looking after
registration of livestock and poultry genetic
resources.
Network Project Unit
The Network project was initiated in 1996 with the
following objectives:
e To characterize the breeds in terms of both
qualitative and quantitative traits.
e Molecular genetic characterization and
candidate gene studiesinindigenous breeds.
e Todevelopthebreeddescriptors.

e Toconservethegermplasm.
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There were 8 centers in VII plan for
characterization of breeds. In IX and X plan 12 new
centers in each plan were undertaken for
characterization of breeds. Genetic characterization
and conservation activities were also initiated
from IX plan. In XI plan one core lab was
established in NEH region and buffalo genomics
work was also taken up. During current XlI plan 17
new Breeds/populations were undertaken for
characterization and 4 at risk breeds for
conservation. The updated achievements include
phenotypic and genetic characterization and
development of breed descriptors of 11 breeds of
cattle (Deoni, Ongole, Gir, Umblachery, Bachaur,
Dangi Amritmahal. Khillar, Gaolao, Tho Tho,
Gangatiri), 3 breeds of buffalo (Jaffarabadi,
Nagpuri, Surti), 8 breeds of sheep (Changthangi,
Deccani, Mecheri, Mandya, Rampur Bushair,
Banpala, Coimbatore, Chhota-Nagpuri), 5 breeds
of goat (Osmanabadi, Barbari, Attapady, Ganjam,
Mehsana), 2 breeds of chicken (Aseel, Ankleshwar),
Kutchi Camel, Spiti horse and Arunchali Mithun.
Conservation of AnGR includes 5 cattle breeds
(Krishna Valley, Ponwar, Kherigarh, Kangayam,
Nagori), 3 buffalo breeds (Pandharpuri, Jaffarabadi,
Toda), 3 sheep breeds (Magra, Nilgiri, Kilakarsel), 2
goatbreeds (Beetal, Surti)and Spitihorse.
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Financial Outlay

Budget estimate under Plan & Non-Plan and Network Project of NBAGR along with expenditure for
the financial year 2016-17

Rs. in Lakhs
Head Non-Plan Plan Network Project
RE Exp. RE Exp. RE Exp.

Capital

i) Works 0.00 0.00 10.80 10.79 0.00 0.00

i) Other capital expenditure 8.00 742 29.20 29.04 0.00 0.00

Total Capital 8.00 7.42 40.00 39.83 0.00 0.00
Revenue 101.00 100.93

i) Establishment expenses 773.50 7