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FROM 
THE DIRECTOR’S

DESK

It is my privilege to put forth to our 

readers the accomplishments of 

ICAR-NBAGR during the year 2020 in 

the form of “Annual Report - 2020”. 

The greatest challenge for us at 

ICAR-NBAGR is to recognize and 

document a substantial number 

of lesser known populations of 

livestock and poultry. In the country 

also, it is important to improve the 

genetic potential of our indigenous 

germplasm to make it more 

utilizable and economically viable 

for the livestock keepers. In sync 

with these challenges, my colleagues 

at the Bureau are striving hard 

to address these challenges. It is 

indeed gratifying that even the tough 

times of the COVID-19 pandemic 

could not diminish the spirit of 

the scientists in characterizing 

and evaluating the animal genetic 

resources of the country.

It fills me with immense pride 

that during 2020, registration and 

gazette notification was achieved 

for 16 new breeds – seven of 

cattle, three of dog, two of pig and 

one breed each of buffalo, sheep, 

donkey and duck. As one of the 

greatest feet, the registration of 

dog breeds was done first time in 

the country by the Bureau. Surely 

the guiding force was the Hon’ble 

PM address in his 16th edition of 

Mann Ki Baat-2.0 on 30th August, 

2020. With their inclusion, the total 

number of indigenous breeds of 

livestock, poultry and dog in the 

country has reached 200, which 

includes 50 for cattle, 17 for buffalo, 

34 for goat, 44 for sheep, 7 for 

horses & ponies, 9 for camel, 10 for 

pig, 3 for donkey, 1 for yak, 19 for 

chicken, 2 for duck, 1 for geese and 

3 for dog. One chicken line was also 

registered and Gazette notified. 

Despite COVID19 restrictions, 

the phenotypic characterization 

was completed for Bhangor 

buffalo of Tripura, swamp buffalo 

of Meghalaya, Nagavali sheep 

of Andhra Pradesh and native 

donkeys of Brij region of Uttar 

Pradesh. Through an in house 

project, successful differentiation of 

the native small ruminants of India  

based on multivariate analysis of 

morphometric characteristics was 

achieved. Significant achievements 

have been made in the genetic 
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diversity analysis of non-descript cattle populations 

of Telangana and Andhra Pradesh, Dang buffalo of 

Madhya Pradesh, donkeys of Ladakh, Sojat goat of 

Rajasthan and Balangir goat of Odisha. 

Research efforts of the scientists have identified 

genomic signatures associated with cold and hot 

adaptation in cattle as well as serum metabolome 

signatures of livestock species acclimatized to the 

high altitudes of Ladakh. Uniqueness of Kadaknath 

chicken meat was established by investigating various 

functional traits that contribute towards the acclaimed 

health benefits of its meat. Such valorizing efforts of 

product characterization are important for its value 

addition as well as increasing utility of the native 

breeds. Transcriptomics analyses for meat quality of 

Indian goat breeds as well as comparative analysis of 

milk somatic cells’ transcriptome of Sahiwal cattle and 

Murrah buffalo were other milestones in the field of 

animal genomics. 

Conservation efforts of the National Gene Bank of 

the institute were strengthened by cryopreservation 

of semen doses of 3 buffalo breeds and somatic cells 

of Halari donkey and Zanskari horse. Analysis of risk 

status and threats to native yaks and donkeys of Ladakh 

provided useful insights for in-situ challenges confronted 

by the minor livestock species of the country.

The research endeavors of the scientists were 

achieved through successful execution of 44 research 

projects and are reflected from the excellent 

publications emanating from them. Filing of patent 

applications pertaining to the development of High-

Density SNP chips for cattle, buffalo, goat and poultry 

was a noteworthy accomplishment of the institute. 

Felicitation of farmers and organizations that are 

conserving and improving the native livestock and 

poultry breeds with “Breed Conservation Awards” 

is a much appreciated move of the Bureau that has 

helped us to reach out to our stakeholders. Capacity 

building activities are evident from the awareness 

and sensitization programs on the characterization of 

AnGR coordinated in the NEH states of the country and 

human resource development programs organized 

or attended by the Bureau scientists. Successful 

celebrations of the days of national and international 

importance ensured active participation of all 

members of the Bureau family. 

I am highly thankful to Dr T Mohapatra, Secretary 

DARE and DG, ICAR for his continuous guidance and 

unconditional support for all the activities of the 

Bureau. I am also thankful to the Dr B N Tripathi, 

DDG (AS) ICAR and Dr Vishesh Saxena, ADG (AP&B) 

for supporting and encouraging the Bureau’s 

scientists to accomplish the mandated activities. I 

also acknowledge the support of Dr Vineet Bhasin, PS, 

Animal Science Division, ICAR for his whole hearted 

help and cooperation on every occasion. I congratulate 

the Bureau staff for their invaluable contributions 

in bringing laurels to the institute and wish them 

good luck for their future personal and professional 

achievements. Heartfelt wishes are also due to the 

staff members who successfully superannuated during 

2020. I hope the readers will enjoy reading the current 

issue of the Annual Report of ICAR-NBAGR and share 

their feedback for improvement in future.

 Jai Hind!

(BP Mishra)
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ननदेशक की  
कलम से

हमार े पाठकों के लिए वर्ष 2020 के 

दौरान आईसीएआर-एनबीएजीआर की 

उपिल्धियों को “वालर्षक ररपोर्ष  - 2020” के 

रूप में प्रस्त्ु  करना मेर ेलिए सौभागय की 

बा् है। भाकृअनतुप-एनबीएजीआर में हमार े

लिए सबसे बडी चतुनौ्ी पशतुधिन और कतु ककतु र 

की कम ज्ा् आबादी की पया्षप्त सखंया को 

पहचानना और उसका दस्ावेजीकरण 

करना है। दूसरा सबसे महतवपूण्ष काय्ष हमार े

सवदशेी जम्षपिाजम की आनतुवलंशक क्षम्ा 

में सतुधिार करना है ्ालक इसे पशतुधिन रखने 

वािों के लिए आल ््षक रूप से वयवहाय्ष 

बनाया जा सके। ्यूरो में मेर ेसहयोगी इन 

चतुनौल्यों का समाधिान करने में कोई कसर 

नहीं छोड रहे हैं। यह वास्व में प्रसनन्ा की 

बा् है लक कोलवड-19 महामारी का कलठन 

समय भी दशे के पशतु आनतुवलंशक ससंाधिनों 

को लचलनि् करने और उनका मूलयांकन 

करने में वैज्ालनकों की भावना को कम नहीं 

कर सका।

यह मतुझे बहु् गव्ष से भर दे् ा है लक 2020 

के दौरान, 16 नई नसिों के लिए पजंीकरण 

और राजपत्र अलधिसूचना प्राप्त की गई  लजसमें 

सा् गोवशं, ्ीन कतु ते्, दो सतुअर और एक-

एक नसि भैंस, भेड, गधिा और बत्ख की 

शालमि है। कतु त्ों की नसिों का पजंीकरण 

्यूरो द्ारा दशे में पहिी बार लकया गया। 

लनलचि् रूप से इसके पीछे माग्षदश्षक बि 

30 अगस्, 2020 को मन की बा्-2.0 के 

16वें ससंकरण में माननीय प्रधिान मंत्री का 

सबंोधिन ्ा। इनके शालमि होने से दशे में 

पशतुधिन, कतु ककतु र और कतु ते् की कतु ि दशेी 

नसिों की सखंया 200 ्क पहुचं गई है, 

लजसमें गोवशं की 50, भैंस की 17, बकरी 

की 34, भेड की 44, घोडों और रट्टू  की 

9, ऊंर की 9, सतुअर की 10, गधेि की 3, 

याक की 1, कतु ककतु र की 19, बत्ख की 2, 

गीज की 1 और कतु ते् की 3 नसिें शालमि 

हैं। इसके अिावा, एक कतु ककतु र िाइन भी 

पजंीकृ् की गई और राजपत्र अलधिसूलच् 

लकया गया।

लत्रपतुरा की भांगोर भैंस, मेघािय की दिदिी 

भैंस, आधं्र प्रदशे की नागाविी भेड और 

उत्र प्रदशे के बजृ के्षत्र के दशेी गधिों के लिए 

फेनोराइलपक िक्षण वण्षन पूरा लकया गया। 

एक आं् ररक पररयोजना के माधयम से, 

आकारलम्ीय लवशेर्ाओ ंके बहुलभननरूपी 

लवशे्रण के आधिार पर भार् के दशेी छोरे 

रोमलन्यों का सफि लवभेदन  लकया गया। 

्ेिंगाना और आधं्र प्रदशे की गैर-वलण्ष् 

गोवशं, मधय प्रदशे के डांग भैंस, िद्ाख के 
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गधेि, राजस्ान के सोज् बकरी और ओलडशा के बिांगीर बकरी 

के आनतुवलंशक लवलवधि्ा लवशे्रण में महतवपूण्ष उपिल्धियां हालसि 

की गई।

वैज्ालनकों के अनतुसधंिान प्रयासों ने गोवशं का ठंड और गम्ष अनतुकूिन 

से जतुडे जीनोलमक हस्ाक्षरों के सा्-सा् िद्ाख के उचच ऊंचाई 

वािे पशतुधिन प्रजाल्यों के सीरम चयापचय हस्ाक्षरों की पहचान 

की गई। कडकना् मतुगगे के मांस की लवलशष्ट्ा लवलभनन काया्षतमक 

िक्षणों की जांच करके स्ालप् की गई, जो इसके मांस के प्रशलंस् 

सवास्थय िाभों में योगदान कर्े हैं। उतपाद के िक्षण वण्षन के 

इस ्रह के प्रयास इसके मूलयवधि्षन के सा्-सा् दशेी नसिों 

की बढ़्ी उपयोलग्ा के लिए महतवपूण्ष हैं। भार्ीय बकरी नसिों 

के मांस की गतुणवत्ा के लिए टांसलरिपरोलमकस लवशे्रण के सा्-

सा् साहीवाि गोवशं और मतुरा्ष  भैंस के दूधि दलैहक कोलशकाओ ंके 

टांसलरिपरोम का ्तुिनातमक लवशे्रण पशतु जीनोलमकस के के्षत्र में 

एक और मीि का पत्र सालब् हुआ।

ससं्ान के नेशनि जीन बैंक के सरंक्षण प्रयासों को 3 भैंस नसिों 

के वीय्ष की डोजेज और हिरी गधेि और जांसकरी घोडे की दलैहक 

कोलशकाओ ं के रिायोलप्रजवगेशन द्ारा मजबू् लकया गया। िद्ाख 

के दशेी याक और गधिों के लिए जोलखम की लस्ल् और ख्रों के 

लवशे्रण ने दशे की छोरी पशतुधिन प्रजाल्यों के सामने आने वािी 

चतुनौल्यों के लिए उपयोगी अं् र््षलष्ट प्रदान की।

वैज्ालनकों के अनतुसधंिान प्रयासों को 44 अनतुसधंिान पररयोजनाओ ं

के सफि लनषपादन के माधयम से प्राप्त लकया गया जो उनसे लनकिने 

वािे उतकृष्ट प्रकाशनों से पररिलक्ष् हो्ा है। गोवशं, भैंस, बकरी 

और मतुगगी के लिए उचच घनतव वािे एसएनपी लचपस के लवकास से 

सबंलंधि् पेरेंर आवेदन दालखि करना ससं्ान की एक उलिेखनीय 

उपिल्धि रही। नसि सरंक्षण पतुरसकारों के सा् दशेी पशतुधिन और 

कतु ककतु र नसिों का सरंक्षण और सतुधिार करने वािे लकसानों और 

सगंठनों का अलभनंदन ्यूरो का एक बहु् ही सराहनीय कदम है, 

लजसने हमें अपने लह्धिारकों ्क पहुचंने में मदद की है। ्यूरो की 

क्षम्ा लनमा्षण गल्लवलधियां दशे के उत्र पूवगी राजयों में  पशतुधिन 

समपदा के िक्षण वण्षन पर जागरूक्ा और सवेंदीकरण काय्षरिमों 

और ्यूरो वैज्ालनकों द्ारा आयोलज् या भाग िेने वािे मानव 

ससंाधिन लवकास काय्षरिमों से सपष्ट हैं। राषटीय और अं् रा्षषटीय 

महतव के लदनों के सफि समारोहों ने ्यूरो पररवार के सभी सदसयों 

की सलरिय भागीदारी सतुलनलचि् की।

 मैं डॉ री महापात्रा, सलचव डेयर और डीजी आईसीएआर को उनके 

माग्षदश्षन और ्यूरो की सभी गल्लवलधियों के लिए सम ््षन  व 

प्रोतसाहन के लिए बहु् आभारी हटू।ं मैं डॉ बी एन लत्रपाठी, डीडीजी 

(एएस) आईसीएआर और डॉ लवशेर सकसेना, एडीजी (एपी एडं 

बी) का भी अतयं्  आभारी हटू ं लजनहोंने ्यूरो के वैज्ालनकों को 

अलनवाय्ष गल्लवलधियों को पूरा करने के लिए सम ््षन और लनरं् र 

प्रोतसालह् लकया। सा् ही डॉ लवनी् भसीन, पीएस, पशतु लवज्ान 

प्रभाग, भाकृअनतुप के हर अवसर पर उनके पूर ेलदि से मदद और 

सहयोग के लिए आभार वयक्त कर्ा हटू।ं मैं ्यूरो सराफ को ससं्ान 

का सममान लदिाने में उनके अमूलय योगदान के लिए बधिाई दे् ा हटू ं

और उनके भलवषय की वयलक्तग् और वयावसालयक उपिल्धियों के 

लिए शतुभकामनाए ंदे् ा हटू।ं वर्ष 2020 के दौरान सेवालनवतृ् होने वािे 

सराफ सदसयों के लिए भी हालद्षक शतुभकामनाए ंहैं। मतुझे आशा है लक 

पाठक आईसीएआर-एनबीएजीआर की वालर्षक ररपोर्ष  के व ््षमान 

अकं को पढ़ने का आनंद िेंगे और भलवषय में सतुधिार के लिए अपनी 

प्रल्लरिया साझा करेंगे।

जय हिन्द !

(बीपी हिश्रा)
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EXECUTIVE SUMMARY
ICAR-NATIONAL BUREAU of Animal Genetic 
Resources, Karnal is the nodal institute working 
for the benefit and upliftment of indigenous 
livestock and poultry breeds of the country 
with a broad mandate of 1) Identification, 
evaluation, characterization, conservation 
and utilization of livestock and poultry genetic 
resources of the country; and 2) Coordination 
and capacity building in animal genetic 
resources management and policy issues. 

INSTITUTE’S ACTIVITIES are being carried out 
under three divisions - 1) Animal Biotechnology, 
2) Animal Genetics, and 3) Animal Genetic 
Resources, different Functional Groups and a 
Network Project on Animal Genetic Resources 
(AnGR). 

TOTAL EXPENDITURE under different heads 
(Capital, Revenue and Pension & Retirement 
benefits) was 2145.76 lakhs against a total 
receipt of 2145.88 lakhs. Under Network 
project, total expenditure was Rs. 9.74 lakhs, 
against a receipt of Rs. 9.75 lakhs during 2020-
21. Revenue generated during 2020-21 was 
28.31 lakhs. 

BREED REGISTRATION of 13 new populations 
of livestock and poultry were approved by 
Breed Registration Committee (BRC) of ICAR. 
These breeds belong to cattle (PodaThurpu, 
Nari, Dagri, Thutho, Shweta Kapila, Purnea, 
Purnea), buffalo (Gojri), sheep (Kajali), pig (Mali, 
Purnea), donkey (Kachchhi), duck (Maithili). 
Three dog breeds (Rajapalayam, Chippiparai, 
Mudhol Hound) were also registered, first time 
in country. One Chicken-line (PD2 Vanaraja 
Female) was also registered.

GAZETTE NOTIFICATION of 13 newly registered 
livestock and poultry breeds was published by 
Ministry of Agriculture and Farmers’ Welfare. 
[Gazette Notification: Ministry of Agriculture 
and Farmers’ Welfare, No. 1420 (S.O.1583(E)) 
(May 22, 2020)]. Gazette notification was also 

published for 3 registered dog breeds [No. 
3589 (S.O. 4086(E)) (November 13, 2020)].

PHENOTYPIC CHARACTERIZATION of Bhangor, 
a swamp type buffalo of Tripura, indigenous 
swamp buffalo of Meghalaya, Nagavali sheep 
of Andhra Pradesh and native donkeys of 
Western Uttar Pradesh was conducted by 
surveys in respective native tracts.

MULTIVARIATE ANALYSIS of morphometric 
traits was performed to discriminate Indian 
goat breeds. Height at withers was the most 
discriminating trait followed by tail length and 
chest girth. Malabari and Sumi-Ne goat breeds/
populations depicted maximum distance, 
while Malkangiri and Raigarhi populations 
showed minimum distance.

GENOMIC CHARACTERIZATION of Dang 
buffalo population of Chambal-revine region 
of Madhya Pradesh was done using ddRAD 
sequencing. A total of 579367, 474837 and 
243403 SNPs and InDels were found at RD2, 
RD5 and RD10, respectively.

WHOLE GENOME DNA methylation of white 
and black skin tissues in Nili Ravi white, 
Nili Ravi black and Murrah buffalo was 
characterized using reduced representation 
bisulfite sequencing. Genes whose hyper-
methylation was significantly high in Nili Ravi 
black as well as white tissues compared to 
Murrah included, ANKRD27, AP1M1, LEF1, 
SNAI2, USP13 and RAB1A.

GENETIC DIVERSITY and differentiation of 
Kamma, Vandharvi, and Jhari cattle populations 
of Telangana and Andhra Pradesh were 
evaluated using microsatellite based approach. 
The highest allelic variability was observed in 
Jhari, followed by Kamma and Vandharvi.

IN SILICO analysis of genome-wide SNPs 
in Indigenous cattle was carried out by 
investigating Runs of Homozygosity (ROH) and 
copy number variations (CNVs). The structural 

 - Executive Summary -



vii

Annual Report 2020ICAR-NBAGR

and functional variations were identified in 
the four native cattle breeds, and selection 
signatures particularly related to adaptation of 
temperate and tropical cattle were established.

GENOMIC DIVERSITY of native donkeys 
of Ladakh was deciphered using ddRAD 
sequencing. A total 183562 bi allelic SNPs were 
found at read depth 10, and heterozygosity for 
each individual was found to be between 9-19% 
across the samples.

GENETIC ALGORITHM for genomic selection 
in animals was optimized. Experiments using 
five- fold cross validation demonstrated that a 
particular implementation of GA provided the 
best accuracy of genomic selection with about 
a hundred markers as compared to RR-BLUP, 
traditional GA and random forest.

SERUM METABOLOME signatures of livestock 
species adapted to high altitude region 
of Ladakh were characterized. 1H NMR 
spectra of serum samples across high 
altitude adapted livestock species indicated 
distinct concentration of metabolites in the 7 
populations. 

KADAKNATH CHICKEN meat was evaluated for 
anti-oxidative properties of histidine containing 
dipeptides. Carnosine content in brest meat of 
Kadaknath was more than double from Cobb 
broiler. However, no significant difference was 
recorded in Anserine concentration between 
Kadaknath and Cobb broiler. 

COMPARISON OF MILK transcriptome between 
Sahiwal cattle and Murrah buffaloes were 
delineated for the presence of distinct genes 
and pathways involved in immune and 
inflammatory response between the two 
species.

TRANSCRIPTOME ANALYSIS for meat quality of 
Indian goat breeds revealed highly connected 
genes associated with tr iacylglycerol 
biosynthesis pathway in Barbari and muscle 
fibre contraction in Changthangi goats.

CRYOPRERVATION OF GERMPLASM at National 
Gene Bank is being strengthened by preserving 
diversified form of germplasm. During the 
period reported upon, 29000 semen doses of 
buffalo was preserved. In addition, somatic cell 
from Halari donkey and Zanskari horse were 
also preserved.

RISK STATUS and threats to native yak and 
donkey of Ladakh were evaluated. The study 
summarized that yak in Leh district can be 
categorised as “Vulnerable” while Ladakhi 
donkey can be categorised as “Critical” based 
on population size, as per the Guidelines by 
the NBAGR.

KARYOTYPING AND DNA testing of breeding 
bulls for genetic defects were conducted in 183 
bovine males (131 cattle and 52 buffalo) reared 
for semen production government agencies 
and Gaushalas. All the males/bulls were found 
to carry normal karyotype and genotypes.

GENETIC DIVERSITY and differentiation of 
‘Sojat’ goat of Rajasthan and ‘Balangir’ goat of 
Odisha were carried out using microsatellite 
markers. In Sojat goat, mean value of observed 
number of alleles and observed heterozygosity 
were found to be 7.23±0.79 and 0.54±0.05. 
In Balangir goat, all the approaches have 
confirmed that this goat population constitutes 
a distinct Indian goat germplasm.

RESEARCH ENDEAVORS of the Bureau were 
accomplished under 39 institute projects, 4 
externally funded projects and one National 
Fellow project.

THIRTY FOUR research articles were published 
in national and international journals of 
high repute. Five technical/popular articles, 
17 abstracts and 2 monographs were also 
published by the institute.

FOUR PATENT applications for high density 
SNP chip- Cattle, Buffalo, Goat and Chicken 
were filed for examination. 
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VARIOUS AWARDS and recognitions were 

achieved by scientists of NBAGR. The scientists 

of Bureau also involved in reviewing research 

and review article published by journals of 

national and international repute. 

FARMERS AWARENESS Programmes were 

organised in Arunachal Pradesh, Assam, 

Sikkim, Manipur and Tripura.

BUREAU STAFF upgraded their knowledge and 

enhanced their skills by attending training 

courses in different parts of the country. 

SCIENTISTS OF the Bureau actively participated 

in Mera Gaon Mera Gaurav program to create 

awareness about the importance of indigenous 

animal genetic resources. 

EXHIBITIONS ON AnGR were organized to 
showcase institute’s activities and sensitize 
farmers about the livestock wealth of India. 

REVIEW OF progress of different research 
projects was ensured by timely organization of 
Institute Research Committee (IRC), Research 
Advisory Committee (RAC) and Annual Review 
Meeting of Network Project. 

ENTHUSIASTIC PARTICIPATION of Bureau staff 
on International Biodiversity Day, Constitution 
Day, International Yoga Day, Independence 
Day and Institute Foundation day made these 
celebrations a great success. 

BUREAU CELEBRATED Kisan Divas and 
organized Breed Conservation Award (2020) 
ceremony to promote individual livestock 
keeper’s/communities/institutions engaged in 
indigenous breed conservation. 
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कार्यकारी सारांश
आईसीएआर-राषटीय पशतु आनतुवलंशक ससंाधिन ्यूरो, 

करनाि दशे के सवदशेी पशतुधिन और कतु ककतु र नसिों 

के िाभ और उत्ान के लिए काम करने वािा नोडि 

ससं्ान है, लजसका वयापक जनादशे 1) पशतुधिन और 

कतु ककतु र आनतुवंलशक की पहचान, मूलयांकन, िक्षण 

वण्षन, सरंक्षण और उपयोग है। दशे के ससंाधिन; और 

2) पशतु आनतुवलंशक ससंाधिन प्रबधंिन और नील्ग् मतुद्ों 

में समनवय और क्षम्ा लनमा्षण।

संस्ान की गल्लवलधियों को ्ीन प्रभागों के ्ह् 

लकया जा रहा है - १) पशतु जैव प्रौद्ोलगकी, २) पशतु 

आनतुवंलशकी, और ३) पशतु आनतुवंलशक संसाधिन, 

लवलभनन फंकशनि ग्तुप और पशतु आनतुवलंशक ससंाधिनों 

पर एक नेरवक्ष  पररयोजना (एएनजीआर)।

वर्ष 2020-21 के दौरान, लवलभनन मदों (पूजंी, राजसव 

और पेंशन और सेवालनवलृत् िाभ) के ्ह् कतु ि वयय 

2145.76 िाख ्ा, जबलक कतु ि प्रालप्त 2945.88 

िाख ्ी। नेरवक्ष  पररयोजना के ्ह् कतु ि वयय 9.74 

िाख ् ा। 2020-21 के दौरान उतपनन राजसव 28.31 

िाख ्ा।

नसि पजंीकरण सलमल् (बीआरसी) द्ारा 16 नई नसि 

पजंीकरण को मजूंरी दी गई। ये नसिें गोवशं (पोडा ् तुरपतु, 

नारी, डागरी, ्त्ु ो, शे््ा कलपिा, पूलण्षया, पूलण्षया), 

भैंस (गोजरी), भेड (काजिी), सतुअर (मािी, पूलण्षया), 

गधिा (कचछी), बत्ख (मैल्िी), कतु ते् (राजपिायम, 

लचपपीपराई, मतुधिोि हाउंड)  की हैं।  सा् ही एक लचकन-

िाइन (पीडी2 (वनराज मादा) भी पजंीकृ् की गई।

कृलर और लकसान कलयाण मंत्रािय द्ारा सभी 13 

पजंीकृ् पशतुधिन और कतु ककतु र नसिों ््ा 3 कतु ते् की  

नसिों को राजपत्र अलधिसूचना द्ारा अलधिसूलच् लकया 

गया। [राजपत्र अलधिसूचना: कृलर और लकसान कलयाण 

मंत्रािय, सखंया 1420 (एस.ओ.1583 (ई)) (22 मई, 

2020) एव ंसखंया 3589 (एस.ओ.4086 (ई)) (13 

नवमबर, 2020)]।

लत्रपतुरा से भांगोर भैंस, मेघािय की सवदशेी दिदिी 

भैंस, आधं्र प्रदशे की नागाविी भेड और पलचिमी उत्र 

प्रदशे की गधिों की नसि की फेनोराइलपक लवशेर्ा का 

सवगेक्षण सबंलंधि् मूि नसिों में सवगेक्षण द्ारा लकया गया।

भार्ीय भेड की नसिों में लवभेदीकरण करने के लिए 

मॉफफोमेलटक िक्षणों का बहुलभननरूपी लवशे्रण लकया 

गया। पूछं की िंबाई और छा्ी की पररलधि के बाद सबसे 

अलधिक लवभेदीकरण करने वािा िक्षण ्ा। मािाबारी 

और सतुमी-ने बकरी की नसिों ने अलधिक्म दूरी को 

दशा्षया, जबलक मिकानलगरी और रायगढ़ी ने नयून्म 

दूरी लदखाई।

डीडीरडै अनतुरिमण का उपयोग करके एक अलद््ीय 

भैंस आबादी (डांग) की जीनोलमक लवशेर्ा की गई। 

इस भैंस की पहचान चबंि सभंाग के लजिों लवशेरकर 

लशवपतुरी और गतुना लजिों के बीहड के्षत्रों में की गई ्ी। 

आरडी2, आरडी5 और आरडी10 में रिमशः कतु ि 

579367, 474837 और 243403 एसएनपी और 

इनडेलस पाए गए।

नीिी रालव सफेद, कािी और मतुरा्ष  भैंस में सफेद 

और कािे तवचा के ऊ्कों के पूर े जीनोम डीएनए 

लम्ाइिेशन को कम प्रल्लनलधितव वािे बाईसलफाइर 

अनतुरिमण का उपयोग करके लजन जीनों का हाइपर-

लम्ाइिेशन नीि रलव ्िैक के सा्-सा् मतुरा्षह 

की ्तुिना में सफेद ऊ्कों में काफी अलधिक ्ा, 

उनमें एएनकेआरडी27, एपी1एम1, एिईएफ1, 

एसएनएआई2, यूएसपी13 और आरएबी1ए शालमि ् े।

्ेिंगाना और आंध्र प्रदेश की कममा, वंधिवगी और 

झारी गोवशं की आनतुवलंशक लवलवधि्ा और आबादी के 

लवभेदीकरण का मूलयांकन माइरिोसेरेिाइर आधिारर् 

र्लष्टकोण का उपयोग करके लकया गया। झारी में सबसे 

अलधिक, उसके बाद कममा और वंधिवगी में एिीि 

पररव ््षनशीि्ा दखेी गई।
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सवदेशी गोवंश में जीनोम-वाइड एसएनपी का इन-

लसलिको लवशे्रण रन ऑफ होमोजायगोलसरी 

(आरओएच) और कॉपी नंबर लवलवधि्ाओ ं(सीएनवी) 

की जांच करके लकया गया। चार देशी गोवंश नसिों 

में संरचनातमक और काया्ष तमक लवलवधि्ाओ ं की 

पहचान की गई, और लवशेर रूप से समशी्ोषण और 

उषणकलरबधंिीय गोवशं के अनतुकूिन से सबंलंधि् चयन 

हस्ाक्षर स्ालप् लकए गए।

डीडीरडै अनतुरिमण का उपयोग करके िद्ाख के दशेी 

गधिों की जीनोलमक लवलवधि्ा को समझा गया। कतु ि 

183562 लद्-यतुगमक एसएनपी आरडी 10 पर पाए गए, 

और प्रतयेक पशतु के लिए हेरेरोजायोलसरी नमूनों में 

9-19% के बीच पाई गई।

जीनोलमक चयन के आनतुवंलशक एलगोरर्म को 

अनतुकूलि् लकया गया। पांच गतुना रिॉस सतयापन का 

उपयोग करने वािे प्रयोगों ने प्रदलश्ष् लकया लक जीए 

के एक लवशेर काया्ष नवयन ने आरआर-बीएियूपी, 

पारपंररक  आनतुवलंशक एलगोरर्म और रेंडम फारसेर 

की ्तुिना में िगभग सौ माक्ष रों के सा् जीनोलमक 

चयन की सवफोत्म सरीक्ा प्रदान की।

िद्ाख के उचच ऊंचाई वािे के्षत्र के लिए अनतुकूलि् 

पशतुधिन प्रजाल्यों के सीरम मेराबोिोम का लवशे्रण 

लकया गया। उचच ऊंचाई पर अनतुकूलि् पशतुधिन 

प्रजाल्यों में सीरम नमूनों का H1 एनएमआर सपेकटा से 

7 नसिों / आबादी में मेराबोिाइर्स की अिग एकाग््ा 

का सकें् प्राप्त हुआ।

कडकना् कतु ककतु र मासं में डाइपेपराइड यतुक्त लहलसरडीन 

का मूलयांकन लकया गया। कडकना् के बे्सर मीर में 

कानफोलसन की मात्रा कोब ब्ॉयिर से दोगतुने से अलधिक 

्ी। हािांलक, कडकना् और कॉब ब्ॉयिर के बीच 

अंसेररन सांद्र्ा में कोई महतवपूण्ष  अं्र दज्ष नहीं 

लकया गया।

साहीवाि गोवशं और मतुरा्ष  भैंसों के बीच दतुगधि प्रल्िेख 

की ्तुिना दो प्रजाल्यों के बीच प्रल्रक्षा में शालमि 

अिग-अिग जीन और ओरंिोजी को लचलत्र् कर्ी है।

भार्ीय बकरी नसिों के मांस की गतुणवत्ा के लिए 

टासंलरिपरोम लवशे्रण से बारबरी में टाइएलसिलगिसरॉि 

बायोलसं्ेलसस पा्वे और चांग्ांगी बकररयों में 

मांसपेशी फाइबर सकंतु चन से जतुडे  जीनों का प्ा चिा।

नेशनि जीन बैंक में जम्षपिाजम के रिायोपे्रवेशन को 

जम्षपिाजम के लवलवधि रूप को सरंलक्ष् करके मजबू् 

लकया जा रहा है। वर्ष 2020 के दौरान, भैंस की 3 नसिों 

की 29000 वीय्ष खतुराक को सरंलक्ष् लकया गया। इसके 

अिावा, हिारी गधेि और जांसकरी घोडे से दैलहक 

कोलशका को भी सरंलक्ष् लकया गया।

िद्ाख के स्ानीय याक और गधेि के लिए जोलखम 

की लस्ल् और ख्रों का मूलयांकन लकया गया। िेह 

लजिे में याक को “वलनरबेि” के रूप में वगगीकृ् लकया 

जा सक्ा है, जबलक िद्ाखी गधेि को एनबीएजीआर 

के लदशालनदगेशों के अनतुसार सखंया आकार के आधिार 

पर “लरिलरकि” के रूप में वगगीकृ् लकया जा सक्ा है।

सरकारी एजेंलसयों के वीय्ष  उतपादन हे्तु पािे गए 

183 गोजा्ीय नरों (131 गोवंश और 52 भैंस) में 

आनतुवंलशक दोरों के लिए कैररयोराइलपंग / डीएनए 

परीक्षण लकया गया। सभी नर/बैि सामानय कैररयोराइप 

और जीनोराइप वािे पाए गए।

आनतुवलंशक लवलवधि्ा और राजस्ान से ‘सोज्’ बकरी 

और ओलडशा से ‘बिांगीर’ बकरी का लवभेदीकरण 

माइरिोसेरेिाइर माक्ष रों का उपयोग करके लकया गया। 

सोज् बकरी में, एिीि की सखंया और हेरेरोजायोलसरी 

का औस् मूलय 7.23 ± 0.79 और 0.54 ± 0.05 

पाया गया। सभी र्लष्टकोणों ने पतुलष्ट की है लक बिांगीर 

बकरी आबादी एक अिग भार्ीय बकरी जम्षपिाजम 

का गठन कर्ी है।

्यूरो के अनतुसंधिान प्रयासों को 39 संस्ान 

पररयोजनाओ,ं 4 बाहरी लवत् पोलर् पररयोजनाओ ंऔर 

एक राषटीय फेिो पररयोजना के ् ह् आगे बढ़ाया गया।

चौं्ीस शोधि िेख उचच खयाल् की राषटीय और 

अं्रा्ष षटीय पलत्रकाओ ं में प्रकालश् हुए। संस्ान 
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द्ारा पांच ्कनीकी/िोकलप्रय िेख, 17 सार और 2 

मोनोग्ाफ भी प्रकालश् लकए गए।

एचडी एसएनपी लचप (देसी गोवंश, भैंस, बकरी व 

कतु ककतु र) के लिए चार अिग-अिग पेरेंर आवेदन 

दालखि लकए गए।

एनबीएजीआर के वैज्ालनकों ने लवलभनन पतुरसकार और 

सममान प्राप्त लकए। ्यूरो के वैज्ालनक राषटीय और 

अं् रा्षषटीय खयाल् की पलत्रकाओ ंद्ारा प्रकालश् शोधि 

और समीक्षा िेख की समीक्षा में भी शालमि हैं।

अरुणाचि प्रदशे, असम, लसलककम, मलणपतुर और लत्रपतुरा 

में लकसान जागरूक्ा काय्षरिम आयोलज् लकए गए।

्यूरो सराफ ने देश के लवलभनन लहससों में प्रलशक्षण 

पाठ्यरिमों में भाग िेकर अपने ज्ान को उनन् लकया 

और अपने कौशि को बढ़ाया।

सवदशेी पशतु आनतुवलंशक ससंाधिनों के महतव के बार ेमें 

जागरूक्ा पैदा करने के लिए ् यूरो के वैज्ालनकों ने मेरा 

गांव मेरा गौरव काय्षरिम में सलरिय रूप से भाग लिया।

ससं्ान की गल्लवलधियों को प्रदलश्ष् करने और लकसानों 

को भार् की पशतुधिन सपंदा के बार ेमें जागरूक करने 

के लिए एएनजीआर पर प्रदश्षलनयों का आयोजन लकया 

गया।

ससं्ान अनतुसधंिान सलमल् (आईआरसी) और नेरवक्ष  

पररयोजना की वालर्षक समीक्षा बैठक द्ारा लवलभनन 

अनतुसंधिान पररयोजनाओ ं की प्रगल् की समीक्षा 

सतुलनलचि् की गई।

अं्रा्षषटीय जैव लवलवधि्ा लदवस, संलवधिान लदवस, 

अं् रा्षषटीय योग लदवस, सव्ंत्र्ा लदवस और ससं्ान 

स्ापना लदवस पर ्यूरो के कम्षचाररयों की उतसाही 

भागीदारी ने इन समारोहों को एक बडी सफि्ा बना 

लदया।

्यूरो ने लकसान लदवस मनाया और सवदेशी नसि 

संरक्षण में िगे वयलक्तग् पशतुधिन रक्षकों/समतुदायों/

ससं्ानों को बढ़ावा दनेे के लिए नसि सरंक्षण पतुरसकार 

(2020) समारोह का आयोजन लकया।

 - काय्षकारी सारांश -
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“WE HAVE a large population of dairy animals, but 
production of milk is not in the same proportion though the 

demand for milk is increasing and we do not have enough 
to supply. High milk producing animals should prominently 

feature in our general agricultural policy. Our veterinary 
scientists have done well in the area of animal health and 

production research but there is some gap in translating the 
technologies into real life scenario

ADDRESS by Honb’le PM on 86th ICAR Foundation Day -28th July 
2014; Foundation stone laying ceremony of Indian Agriculture 

Research Institute (IARI), Jharkhand 28th Jun, 2015

”
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ACTIVITIES
Characterization and documentation of 
native AnGR  

SURVEY and documentation of entire livestock and 
poultry population in the country with a target of 
zero non- descript
IDENTIFICATION and characterization of unique 
populations qualifying for breed across the country 
REGISTRATION and notification of all types of 
livestock and poultry populations - breeds, lines, 
strain, variety 

Conservation of native breeds of 
livestock and poultry species

IN situ conservation of threatened breeds of livestock 
and poultry

CRYOPRESERVATION of germplasm – semen, somatic 
cells, and DNA of all registered breeds 

Genomics for population structure, 
uniqueness of native AnGR

ASSESSING genomic diversity and uniqueness of all 
registered livestock and poultry breeds

TRANSCRIPTOME and metabolome for evaluating 
adaptiveness of native breeds

DEVELOPING molecular signature of native breeds  
based on whole genome-based markers

Valuation of native AnGR

VALUATION of native AnGR based on their social, 
cultural, economic, and other non-marketing values

IDENTIFICATION of biomolecules in milk, meat, 
and other produce specially obtained from native 
germplasm and their utility for human nutrition 
and health

DEVELOPING tests and providing services for the 
screening of genetic diseases in livestock species

Information - Policy - Capacity building 
for AnGR management 

ORGANIZING training and sensitization programs for 
management and conservation of AnGR in the country

DEVELOPING AND supporting policies for AnGR 
management for the government agencies
ASSESSING THE impact of government policies for 
the improvement of livestock and poultry
CREATION OF databases and other ICT for geo-
reference, phenotype, genomics, and survey on 
AnGR in the country

ABOUT THE BUREAU
THE NEED for the establishment of an institute which 
can look after the characterization and conservation 
of Indian indigenous livestock was accepted in 
principle during 4th Five Year Plan. During 5th and 
6th Five Year Plans, various government agencies 
coordinated the efforts for the establishment of 
this institute. Therefore, twin institutes in the form 
of 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. The unification of two institutes came on the 
recommendation of QRT when both the Institute and 
the Bureau were merged to function as a single unit 
as National Bureau of Animal Genetic Resources. 
ICAR-NBAGR 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.
CO-ORDINATION and capacity building in animal 
genetic resources management and policy issues.

Objectives
TO CONDUCT systematic surveys to characterize, 
evaluate and catalogue farm livestock and poultry 
genetic resources and to establish their National 
Data Bank.
TO DESIGN methodologies for ex situ conservation 
and in situ management and optimal utilization of 
farm animal genetic resources.
TO UNDERTAKE studies on genetic characterization 
using modern techniques of molecular biology.
TO CONDUCT training programmes as related to 
evaluation, characterization and utilization of animal 
genetic resources.
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DIVISIONAL PROFILE

WITH REFERENCE to the Council’s letter 

No.AS5/21/2012.IA.I dated 22.07.2013 and 

in continuation to circular of even number 

dated 21.08.2013, following divisions were 

created to achieve the institute’s mandate 

and objectives:

Animal Genetic Resource Division

ANIMAL GENETIC Resource (AGR) Division has 

been engaged in developing formats for breed 

characteristics, survey strategies and breed 

description methodologies. 

AT PRESENT, the Division is working for 

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 and breed descriptors 

in addition to research publications. The in 

situ conservation has been implemented 

for breeds of various livestock species. In 

addition, the division is also having National 

Gene Bank for long term ex situ conservation 

of germplasm.

Animal Genetics Division

ANIMAL GENETICS Division established in the 

year 1996 was formally approved in 2014 by 

the Indian Council of Agricultural Research 

with the objective ‘Molecular, immunological, 

biochemical, cytogenetic characterization and 

candidate gene analysis of livestock species’. 

Scientists working in the fields of cytogenetics, 

immunogenetics, and molecular genetics. 

ONE OF the important activities of the division is 

to provide consultancies/services for testing the 

breeding bulls for any inheritable abnormality 

and thus, generate revenue for the institute. 

The research findings have been published in 

reputed journals of high impact factor.

Animal Biotechnology Division

ANIMAL BIOTECHNOLOGY Division was 

established in 2014, after re-organizing the 

erstwhile DNA Fingerprinting Unit. The division 

has the objective of ‘Evaluation of functional 

genes/biomolecules for enhancing AnGR 

utilization’. Various institute and externally 

funded projects on genetic characterization 

of livestock species are running with emphasis 

on utilization of genomic tools for trait 

characterization associated with various 

production/disease resistance/adaptation. 

Scientists of the division are also involved 

in teaching and student guiding activities. 

Scientist are publishing quality research papers 

in the international journals of high repute.

APART OF the Divisions, the state specific 

groups were created for conducting the survey 

of native AnGR in respective state. There are 

eight NEH groups, one each for eight NEH 

states. For other twenty states and 2 Union 

Territories, eight functional groups are also 

existing in the bureau.
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FINANCIAL OUTLAY

Budget Estimate under Grants & Network Project of NBAGR during 2020-21
(Rs. in lakhs)

HEAD Grants Network Project

BE Exp. BE Exp.

Capital

i) Works 23.09 23.09 0.00 0.00

ii) Other capital expenditure 31.91 31.89 0.00 0.00

Total Capital 55.00 54.98 0.00 0.00

Revenue 9.75 9.74

i) Establishment expenses 1061.29 1061.26 0.00 0.00

ii) Traveling Allowance 9.66 9.66 0.00 0.00

iii) Research & Operational expenses 457.59 457.59 0.00 0.00

iv) Administrative Expenses 178.17 178.08 0.00 0.00

v) Miscellaneous expenses 7.83 7.83 0.00 0.00

 Total Revenue 1714.54 1714.42 9.75 9.74

Pension & Retirement benefits 431.34 431.34 0.00 0.00

Grant Total 2145.88 2145.76 9.75 9.74*

* Including releases Rs. 7.50/- lakh.

Revenue Generated during 2020-21 
Sr. No. Head of Account Amount (Rs.)

1. Sale of Publication & Advertisement 26465

2. Licence fee 242747

3. Hostel and Guest house rent 292311

4. Sale of farm Produce 483000

5. Others Misc. Revenue Receipts 1785942

Total 2830465
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“NEED of the hour is to systematically compile research work 
and best practices adopted by the Nations world over for 

preserving agrobiodiversity”. India is rich in animal biodiversity, 
however, most of animals are Nondescript and only 160 breeds 

have been registered. We need to divert our research in this 
direction to characterize most of these to register as distinct 

breeds 

ADDRESS by Honb’le PM on 1st International 
Agrobiodiversity Congress 6th November, 2016.

”
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GERMPLASM REGISTRATION

Registration of new breeds of 
indigenous farm animals 

ICAR-NATIONAL BUREAU of Animal Genetic 
Resources, Karnal (NBAGR) is the nodal 
agency for the registration of newly identified 
germplasm of livestock and poultry of the 
country. Newly identified breeds are approved 
by Breed Registration Committee (BRC) of 
Indian Council of Agricultural Research (ICAR) 
headed by Deputy Director General (Animal 
Sciences), ICAR and represented by National 
Biodiversity Authority, Department of Animal 
Husbandry & Dairying (GoI), ADGs (ICAR), 
Directors of ICARs species specific animal 
science institutes and NBAGR.

BREED REGISTRATION Committee in its 
meeting held on 24th January, 2020 at New 
Delhi approved registration of thirteen new 
breeds of livestock and poultry. This includes 
seven breeds of cattle, two breeds of pig, and 
one breed each of buffalo, sheep, donkey and 
duck. Subsequently, on 16th September, 2020, 
registration of three breeds of dog was also 
approved by the committee. After including 
these newly registered breeds, total number 
of indigenous breeds of livestock, poultry and 
dog now in the country is 200, which include 
50 for cattle, 17 for buffalo, 34 for goat, 44 for 
sheep, 7 for horses & ponies, 9 for camel, 10 
for pig, 3 for donkey, 1 for yak, 19 for chicken, 
2 for duck, 1 for geese and 3 for dog.

New registered breeds of indigenous farm animals
S.N. Breed Home Tract Accession number

Cattle

1 PodaThurpu Telangana INDIA_CATTLE_3600_PODATHURPU_03044

2 Nari Rajasthan and Gujarat INDIA_CATTLE_1704_NARI_03045

3 Dagri Gujarat INDIA_CATTLE_0400_DAGRI_03046

4 Thutho Nagaland INDIA_CATTLE_1400_THUTHO_03047

5 Shweta Kapila Goa INDIA_CATTLE_3500_SHWETAKAPILA_03048

6 Himachali Pahari Himachal Pradesh INDIA_CATTLE_0600_HIMACHALIPAHARI_03049

7 Purnea Bihar INDIA_CATTLE_0300_PURNEA_03050

Buffalo

8 Gojri Punjab and Himachal 
Pradesh

INDIA_BUFFALO_1606_GOJRI_01017

Sheep

9 Kajali Punjab INDIA_SHEEP_1600_KAJALI_14044

Pig

10 Mali Tripura INDIA_PIG_1900_MALI_09009

11 Purnea Bihar and Jharkhand INDIA_PIG_0325_PURNEA_09010

Donkey

12 Kachchhi Gujarat INDIA_DONKEY_0400_KACHCHHI_05003

Duck

13 Maithili Bihar INDIA_DUCK_0300_MAITHILI_11002

Dog

14 Rajapalayam Tamil Nadu INDIA_DOG_1800_RAJAPALAYAM_19001

15 Chippiparai Tamil Nadu INDIA_DOG_1800_CHIPPIPARAI_19002

16 Mudhol Hound Karnataka INDIA_DOG_0800_MUDHOL HOUND_19003

Total 16 breeds 
of farm animals 
were registered 
in 2020.
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PODA THURPU cattle: These are medium 
sized cattle with compact body; distributed in 
Nagarkurnool district of Telangana. Animals 
have white coat with brown patches or red/
brown coat with white patches. Horns are 
straight and upward or forward pointing in 
orientation, and broad at the base. Forehead 
is convex with deep groove at the centre in 
majority of cases. These animals are usually 
maintained under open grazing system and 
have excellent long migration capacity over 
undulated forest topography. Poda Thurpu 
cattle are reared mainly for draught purposes. 
Bullocks have excellent draught capacity 
in terms of endurance, speed and stamina 

rendering them suitable for both dryland and 
wetland agriculture. Daily milk yield ranges 
from 2 to 3 Kg and lactation milk yield from 
494 to 646 Kg. Herd size ranges from 23 to 75. 
Population size is approximately 15,000.

NARI CATTLE: Nari cattle are native to Sirohi 
and Pali districts of Rajasthan as well as 
Sabarkantha and Banaskantha districts 
of Gujarat. These are medium in size with 
excellent migratory capacity and can survive 
well on grazing, and in the open housing 
system during all kinds of weather. Coat colour 
is white or greyish white in majority of cows 
and white, greyish white and sometimes black 
in bulls. Horns are spirally curved and outward 
/forward pointing in orientation. Forehead is 
broad and slightly concave in majority of cases. 
These are dual purpose cattle used for both 
milk and draught purpose. Daily milk yield 
ranges from 5 to 9 Kg and lactation milk yield 
from 1119 to 2223 Kg. They are excellent in 

draught power in both plains and hilly forest 
areas. Population size is approximately 55,000.

DAGRI CATTLE: Dagri cattle are distributed in 
Dahod, Chhotaudepur and parts of Mahisagar, 
Panchmahals and Narmada district of Gujarat. 
Coat colour is predominantly white, sometimes 
with grey shade. These are small sized 
animals with compact body and straight 
forehead. Horns are curved upward in a lyre 
shape or straight with pointed tips. They are 
extensively used as draught purpose animal 

for agricultural operations in hilly areas. Milk 
yield is less, 1.5-3.0 Kg/day and 75-650 Kg/
lactation which is mainly used for household 
consumption. Feed requirement is less, survive 
mainly on grazing and are hardly stall fed. 
Population size is approximately 2,80,000.

THUTHO CATTLE: Thutho cattle are indigenous 
to Nagaland, and are medium in size, hardy, well-

Nari  Catt le is 
reared under 
pastoral system 
in Rajasthan 
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built and docile. Body colour is predominantly 
black. Bulls are darker in colour. Around 40% 
animals have white spots on the face. Some of 
the animals have white spots on legs and under 
body too. Forehead is small and straight. Horns 
are short and stumpy. Ears are moderate in 
length and horizontal in orientation. Hump is 
small to medium in size and dewlap is medium 

in cows and large in bulls. Tail is up to the 
hock mainly with black switch. Udder is small. 
Backline is uneven, slopes behind the small 
hump, rises to peak between hipbones and 
then drops sharply to the tail head. They are 
used for draught, manure and meat purpose. 
Milk yield is less (0.5-1.5 Kg/day). Population 
size is approximately 53,000.

SHWETA KAPILA Cattle: These are complete 
white coloured cattle found in North Goa and 
South Goa districts of Goa State. White colour 
extends from muzzle to tail switch including 
eyelashes. They are short to medium statured 

animals with straight face, straight and small 
horns directed upward and outward, and small 
to medium hump. Udder is bowl shaped and 
small to medium in size with cylindrical teats 
having rounded tips. Daily milk yield ranges 
from 1.8 to 3.4 Kg with an average of 2.8 kg 
and lactation milk yield from 250 to 650 Kg. 
Height ranges from 97 to 137 cm. Population 
size is approximately 22,000.

HIMACHALI PAHARI cattle: Primary cattle 
population distributed in mid-hill to high 
hills region  (Kullu, Chamba, Mandi, Kangra, 
Sirmaur, Shimla, Kinnaur, Lahul & Spiti districts) 
of Himachal Pradesh. These are adapted to 
mountain topography, extremely cold climate, 
and fodder scarcity. Small to medium sized 
animals, primarily black and blackish brown 
in colour with compact cylindrical body, short 
legs, medium hump, horizontally placed ears 
and comparatively long tail. Horns are medium 
in size and are mainly curved in lateral and 
upward direction. They are well suited to 
mountainous livestock production system as 

a source of milk, draught and manure. Adult 
weight varies from 200 to 280 kg in males and 
140 to 230 kg in females. Height varies from 
90 to 120 cm. Daily milk yield ranges from 1 to 
3 Kg and lactation milk yield from 350 to 650 
Kg. Population size is approximately 7,59,000.

PURNEA CATTLE: Purnea cattle are distributed 
in Araria, Purnea and Katihar districts; and 
the adjoining areas of Kishanganj, Supaul and 
Madhepura districts of Bihar. These are small 
sized animals with three different coat colours 
viz. grey, red and black. These are reared for 
milk, manure and to some extent for draught 

Purnea is the 50th 

registered cattle 
breed of India
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power. These cattle have medium hump, small 
to medium dewlap, small naval flap and small 
to medium sized udder. Head is medium in 
size. Most of the Purnea cattle have flat poll 
while some have moderately prominent poll. 
Horns are small in size, straight and mostly 
carried upwards sometimes laterally. Daily 
milk yield ranges from 1 to 5 Kg and lactation 
milk yield from 360 to 785 Kg. Population size 
is approximately 2,19,000. 

GOJRI BUFFALO: Gojri buffaloes are reared in 
semi-migratory/pastoral management system 
by Gujjar community in Pathankot, Gurdaspur, 
Hoshiarpur, Rupnagar and SAS Nagar (Mohali) 
districts of Punjab and Kangra and Chamba 
districts of Himachal Pradesh. These buffaloes 
have proportionate and medium built body 
and are mostly brown or black in colour. Horns 
are medium sized; mostly curved to form a 
big loop. These buffaloes are well adapted to 
foot hills. Animals can travel long distances 
(seasonal migration) and can climb easily on 
hill tops for grazing. They are used for both 
milk and draught power (ploughing and other 
agricultural operations). Daily milk yield ranges 
from 3 to 8 Kg and lactation milk yield from 800 

to 1200 Kg. Population size is approximately 
50,000.

KAJALI SHEEP: These are large sized animals 
with well-built body distributed in Sangrur, 
Barnala, Ludhiana, Moga and adjoining districts 
of Punjab. Kajali sheep has two colour variants: 
Black (Kali) and White (Chitti) Kajali. Black Kajali 
has complete black or black-brown or brown 

body. White Kajali has complete white coat 
with black or dark brown circle/patch around 
the eyes, and on face and ears. These sheep 
have Roman nose, long and pendulous ears, 
and long tail touching the ground (about 55 
cm long). They are primarily reared for mutton 
production. Average adult weight is 57 kg in 
males and 43 Kg in females. It produces white 
or black/brown coloured coarse wool (0.8-1 Kg). 
Population size is approximately 6,000 - 8,000.

MALI PIG: Mali is native to Tripura, and is a 
black colored medium sized pig with pot belly. 
Medium to small  bristles are ubiquitously 

Gojri buffalo is 
uniquely reared 
under pastoral 
s y s t e m  o f 
m o u n t a i n o u s 
region.
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distributed throughout the body. Animals 
are characterized with short erect ears lying 
perpendicular to body axis and concave snout. 
Adult body weight averages about 68 Kg in 
males and 71 Kg in females. Average litter size: 
5.15 (range 3-7) at birth and 4.46 (range 3-6) 
at weaning. Population size is approximately 
45,000 - 50,000.

PURNEA PIG: Purnea is a black colored medium 
sized pig found in Purnea and Katihar districts 
of Bihar and adjoining areas of Sahibganj 
district of Jharkhand. These pigs have compact 
body and pot belly. However, in few animals, 
white spots at the lower limbs are also seen. 

Thick line of bristle is present on topline from 
neck to shoulders giving the animal a wild 
look. Animals are characterized with round 
face; short conical and erect ears; and small, 
thick and slightly concave snout. Skin is thick 
with neck folds in mature animals. Adult 
body weight varies from 41 to 50 Kg. Litter 
size at birth varies from 4 to 6. These pigs 
are ferocious in nature. Population size is 
approximately 1,00,000 - 1,20,000.

KACHCHHI DONKEY: These donkeys are 
found in Kachchh District of Gujarat. Coat 
colour is mainly grey (dorsal surface grey 
& ventral surface white) followed by white, 
brown and black. Forehead is convex. Nasal 
bone is straight. Height at wither ranges from 
77 to 115 cm. These donkeys are docile in 
temperament. They represent the only donkey 
breed used for agricultural purpose like inter 

cultivation for weed removing. They are also 
utilized for transportation as donkey cart, as 
pack animal during pastoralist migration, etc. 
and can carry approx. 80-100 Kg on back and 
can pull 200-300 Kg on cart. Population size is 
approximately 1700.

MAITHILI DUCK: Maithili ducks are distributed 
in Motihari, Sitamarhi, Madhubani, Araria, 
Kishanganj and Katihar districts of Bihar. These 
ducks have uniform light/dark brown feathers 
throughout the body with circular spots on the 

feathers (Mosaic pattern) in ducks and dark 
brown to ash colour in drakes. Head is bright 
black to greenish black in drakes and brown in 
ducks. Body carriage is slightly upright and bill 
shape is horizontal. Average age at first egg is 
191 days (range 159-223). Average annual egg 
production is 54.6 (range 33-71) and average 
egg weight is 49.5 g. Body weight at 6 month 
of age is 1.18 Kg (range 1.12-1.24). Population 
size is approximately 46,000.

Kachchhi donkey 
breed is used for 
ploughing and 
sowing.
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First time registration of Indigenous breeds of dogs 

DOG (CANIS familiaris) is one of the earliest 
species,  domesticated by the human 
being initially for hunting and companion. 
Dogs are mainly used for shepherding, 
guarding, herding, hunting, sniffing, sport 
and companion. There are hundreds of dog 
breeds in the world, which have been evolved 
and developed mostly based on utility pattern. 
In India, the dogs are used for guarding 
of houses, shepherding of livestock along 
with sports and companionship. In livestock 
production system, their contribution can be 
recognized in shepherding and herding of large 
herds of sheep and goats and other livestock 
species in general. Nomadic and pastoralist of 
small ruminants in Himalayan region always 
keep one or two native dogs in the flock for 
shepherding and herding/flocking in day time 
along with night protection. Some of the native 
dogs were also developed as sniffers, which 
have high potential of utility in Army. Although, 

there are some native dog populations, which 
are utilized for different purposes including 
agriculture, however they are recognized 
yet as native breeds. Along with claiming the 
sovereignty, these dog populations are needed 
to be recognized as native breeds so that these 
can be improved and utilized efficiently by 
various related stakeholders. 

INDIAN COUNCIL of Agricultural Research 
has given the temporary authority to ICAR-
National Bureau of Animal Genetic Resources 
for registration of dog germplasm during 2020. 
On 16th September, 2020, the BRC of ICAR has 
first time approved the registration of three 
native dog breeds-Rajapalayam, Chippiparai 
and Mudhol Hound dog in the country. The 
registration of these breeds would provide 
identity and protection to the valuable dog 
genetic resources and facilitate its access for 
genetic improvement and utilisation. 

R a j a p a l a y a m 
is the first dog 
breed, registered 
by NBAGR.

RAJAPALAYAM DOG: Rajapalayam dog is mainly 
distributed in Virudhunagar, Tirunelveli and 
Madurai districts of Tamil Nadu. These dogs 
are medium in size with compact body. Coat 
color is white. Skin, nostrils, eyelids are pink 
and eyes are golden. Height at wither ranges 
from 55 to 72 cm in males and 38-70 cm in 
females. Adult body weight ranges from 14 
to 32 Kg. Rajapalayam dogs are utilized for 
guarding of farm and farm houses. These 
possess the attributes of high obedience and 

easy trainability. Barking is medium pitched. 
Estimated population is 3000-4000.

CHIPPIPARAI DOG: Chippiparai dogs are 
mainly found in Thoothukudi, Tirunelveli, 

Virudhunagar and Madurai districts of Tamil 
Nadu. Estimated population is about 6000. 
Chippiparai dogs are also called as Kanni 
(virgin) or vettainaai (hunting dog). These are 
medium in size. Coat color varies from fawn to 
dark brown, brownish black and black. Black 
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dogs have white markings on both sides above 
eyes, or black circle around the eyes. Eyes are 
golden and oval. Ears are medium in size and 
drooping or semi drooping. Height at wither 
ranges from 60 to 76 cm in males and 54 to 70 
cm in females. Adult body weight ranges from 
13.6 to 32.5 Kg. The utility of this dog is mainly 
for guarding and hunting, but also kept as a 
hobby and pride by the owners. These dogs 
are high in obedience and easy to train. 

MUDHOL HOUND DOG: Mudhol Hound dogs 
are also known as Pissouri Hound or Lahori 
Hound. These dogs are mainly distributed in 
Bagalkot and Vijayapur districts of Karnataka. 

Estimated population is about 1500. They 
are strongly built, having high stamina and 
endurance. Body is symmetrical with elegant 
and lean look. Coat colours include mainly 
white, brown, patchy, brindle, black, fawn along 
with spotted. Head is proportionately small. 
Skull is long and narrow. Eyes are dark brown 
or hazel coloured, oval and obliquely placed. 
Ears are medium, thin, triangular and set 
high. Chest is long and deep. Abdomen is well 
tucked. The tail is long, tapering and slightly 
curved. Height at wither ranges from 73 to 80 
cm in males, and 61 to 74 cm in females. Adult 
body weight ranges from 21 to 40 Kg. Gait of 

Mudhol Hound, with aerodynamic body gives 

an effortless stride, giving flying appearance. 

Mudhol Hound dogs are used as guarding 

and shepherding. These dogs are also high in 

obedience and easier for training.

PD-2 (VANARAJA Female) Line: Accession 

No.: INDIA_CHICKEN_001_PD2_13002. PD-2 

has been developed by ICAR-Directorate of 

Poultry Research, Hyderabad and is used as 

female parent for production of Vanaraja, 

a dual purpose backyard chicken variety. 

SY-Multicoloured broiler control population 

available at ICAR-DPR, Hyderabad was utilized 

for the development of PD-2 line. The birds 

have mostly single combs, multicoloured 

plumage, yellow colour skin and shank and 

lays brown coloured eggs. The average six 

week body weight and shank length ranges 

from 450-650 g and 66-76 mm, respectively. 

Adult body weight at 40 weeks of age ranges 

from 2.4 to 2.8 Kg in female and from 3 to 3.5 

Kg in male. The age at sexual maturity ranges 

from 160 to 175 days. The egg weight at 40 

week ranges from 52 to 56 g. The annual egg 

production varies between 190 and 215 eggs. 

Population size is approximately 5,000.

Mudhol Hound 
d o g  h a s  a n 
e x c e p t i o n a l 
chasing ability.
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GAZETTE NOTIFICATION OF GERMPLASM 
AFTER REALIZING the need to protect the 
valuable agricultural genetic resource 
biodiversity specific to indigenous farm animal 
germplasm in the country and claiming its 
sovereignty over the germplasm, the Gazette 
notification for the livestock and poultry breeds 
was initiated by the Government of India in 
October, 2019. All the 183 registered breeds 
were first time notified by the Government of 
India to provide statutory recognition of and 
claiming sovereignty over the native germplasm 
[Gazette Notification: Ministry of Agriculture 

and Farmers’ Welfare, No. 3364 (S.O. 3699(E)) 
(October 14, 2019)] and further 13 newly 
registered breeds were notified in May, 2020 
[Gazette Notification: Ministry of Agriculture 
and Farmers’ Welfare, No. 1420 (S.O.1583(E)) 

(May 22, 2020)]. These breeds got the statutory 
recognition; and shall be the notified breeds 
for the whole of India for purposes of animal 
husbandry, production, breeding, conservation, 
utilization, consumption and trade from the 
date of publication of the notification in the 
official Gazette of Govt. of India. Subsequently, 
on November 13, 2020, the three first-time 
registered native dog breeds were notified 
by the Govt. of India [Ministry of Agriculture 
and Farmers’ Welfare, No. 3589 (S.O.4086(E)) 
(November 13, 2020)]. The notified breeds 

of the specified States received the statutory 
recognition; and were recognised as notified 
breeds for the whole of India for keeping and 
rearing for various purposes as mentioned in 
the notification.
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ककृृजजिि  एएववं ं ककककससाानन  ककल्ल्ययााणण  ममंतं्रत्रााललयय  

((ककृृजजिि  अअननुसुसंधंधाानन  औऔरर  जजििक्षक्षाा  जजववभभाागग))  

अअजजधधससूचूचननाा  

नई किल्ली,  22  मई, 2020 

ककाा..आआ..  11558833((अअ))..—कृजि अनसंुधान और जिक्षा जवभाग, कृजि एवं ककसान कल्याण मंत्रालय, भारत सरकार को, 
कायय  आबंटन जनयमों के भाग III क्र. सं. 7 के तहत प्रित्त िजियों का प्रयोग करते हुए, कें द्र सरकार ने जनणयय जलया ह ैकक 
नीचे िी गई ताजलका में स्ट्तंभ (2) में उजल्लजखत प्रिाजतयों के स्ट्तंभ (3)  में जनर्ियष्ट पिुधन और कुक्कुट की नस्ट्लों और  
स्ट्तंभ (5) में उनके पररग्रहण संख्या की पहचान िनजहत में आवश्यक और समीचीन ह;ै यह अजधसूजचत करती ह ैकक पिुधन 
और कुक्कुट की उि नस्ट्लें स्ट्तभं (4) में उजल्लजखत राज्यों की अजधसूजचत नस्ट्लें होंगी, जिन्हें पिुपालन, उत्पािन, प्रिनन, 
संरक्षण, उपयोग, उपभोग और व्यापार के उदे्दश्यों के जलए रखा एवं पाला िाएगा और इस अजधसूचना के भारत सरकार के 
आजधकाररक रािपत्र में प्रकािन की तारीख से उपयुयि प्रयोिनों हतेु पूरे भारत के जलए अजधसूजचत नस्ट्लें होंगी, अर्ायत:्—  

ततााजजललककाा  

क्रक्रमम  
ससंखं्ख्ययाा  

प्रप्रििााजजतत  ननस्ट्स्ट्लल  ररााज्ज्यय  पपररररग्रग्रहहणण  ससंखं्ख्ययाा  

(1) (2) (3) (4) (5) 
1.  गोवंि  पोडा र्ूपूय तेलगंाना इंजडया_कैटल_3600_पोडार्ूपूय _03044 
2.  गोवंि  नारी  रािस्ट्र्ान और गुिरात इंजडया_कैटल_1704_नारी_03045 

ससं.ं.      1420]  ननईई  ककििल्ल्ललीी,,  ििुुक्रक्रववाारर,,  ममईई  22, 2020//ज्ज्  ययेषे्ष्  ठठ  1, 1942    
No. 1420] NEW DELHI, FRIDAY,  MAY 22, 2020/JYAISHTHA 1, 1942  

सी.जी.-डी.एल.-अ.-22052020-219509
CG-DL-E-22052020-219509
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ककृृजजिि  एएववं ं ककककससाानन  ककल्ल्ययााणण  ममंतं्रत्रााललयय  

((ककृृजजिि  अअननुसुसंधंधाानन  औऔरर  जजििक्षक्षाा  जजववभभाागग))  

अअजजधधससूचूचननाा  

नई कदल्ली,  22  मई, 2020 

ककाा..आआ..  11558844((अअ))..——कृजि अनसंुधान और जिक्षाजवभाग, कृजि एवं ककसान कल्याण मंत्रालय, भारत सरकार को, 
कायय  आबंटन जनयमों के भाग III क्र. सं. 7 के तहत प्रदत्त िजियों का प्रयोग करत ेहुए, कें द्र सरकार न ेजनणयय जलया ह ैकक 
नीचे दी गई ताजलका में स्ट्तंभ (2) में उजल्लजखत प्रिाजतयों के स्ट्तंभ (3)  में जनर्ददष्ट कुक्कुट की लाइन्स और स्ट्तंभ (5) में 
उनके पररग्रहण संख्या की पह्चान िनजहत में आवश्यक और समीचीन ह;ै यह अजधसूजचत करती ह ै कक कुक्कुट की उि 
लाइन स्ट्तंभ (4) में उजल्लजखत एिेंसी की अजधसूजचत लाइन होंगी, जिसे ककस्ट्म के जवकास, उपयोग और व्यापार के उदे्दश्यों 
के जलए रखा एवं पाला िाएगा और इस अजधसूचना के भारत सरकार के आजधकाररक रािपत्र में प्रकािन की तारीख से 
उपयुयि प्रयोिनों हतेु पूरे भारत के जलए अजधसूजचत लाइन होंगी, अथायत:् - 

ततााजजललककाा  

क्रक्रमम  
ससंखं्ख्ययाा  

प्रप्रििााजजतत  ललााइइनन  जजववककजजससतत  ककररनने े   ववााललाा  पपररररग्रग्रहहणण  ससंखं्ख्ययाा  

(1) (2) (3) (4) (5) 

1.  मुगी पी डी 1  
(वनरािा नर) 

भाकृअनुप--कुक्कुट  पररयोिना  जनदेिालय,,    

रािेन्द्रनगर,,  हदैराबाद  

इंजडया_जचकेन_001_पीडी1_13001 

ससं.ं.      1421]  ननईई  ककददल्ल्ललीी,,  ििुकु्रक्रववाारर,,  ममईई  22, 2020//ज्ज्  ययेषे्ष्  ठठ  01, 1942    
No. 1421] NEW DELHI, FRIDAY,  MAY 22, 2020/JYAISHTHA 01, 1942  

सी.जी.-डी.एल.-अ.-22052020-219503
CG-DL-E-22052020-219503
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ककृृजजिि  एएववं ं ककककससाानन  ककल्ल्ययााणण  ममंतं्रत्रााललयय  

((ककृृजजिि  अअननुसुसंधंधाानन  औऔरर  जजििक्षक्षाा  जजववभभाागग))  

अअजजधधससूचूचननाा  

नई किल्ली,  13 नवम् बर, 2020 

 ककाा..  आआ..  44008866.——कृजि अनुसंधान और जिक्षा जवभाग, कृजि एवं ककसान कल्याण मंत्रालय, भारत सरकार को, 
कायय आबंटन जनयमों  के भाग III क्र. सं. 7 के तहत प्रित्त िजियों का प्रयोग करत ेहुए, कें द्र सरकार न ेजनणयय जलया ह ैकक 
नीचे िी गई ताजलका में स्ट्तंभ (2) में उजल्लजखत प्रिाजत के स्ट्तंभ (3)  में जनर्ियष्ट नस्ट्लों और स्ट्तंभ (5) में उनके पररग्रहण 
संख्या की पह्चान िनजहत में आवश्यक और समीचीन ह;ै यह अजधसूजचत करती ह ैकक उि नस्ट्लें स्ट्तंभ (4) में उजल्लजखत 
राज्यों की अजधसूजचत नस्ट्लें होंगी, जिन्हें कुक्कुरीय-पालन, उत्पािन, प्रिनन, संरक्षण, उपयोग और व्यापार के उदे्दश्यों के 
जलए रखा एवं पाला िाएगा और इस अजधसूचना के भारत सरकार के आजधकाररक रािपत्र में प्रकािन की तारीख से 
उपयुयि प्रयोिनों हतेु पूरे भारत के जलए अजधसूजचत नस्ट्लें होंगी, अर्ायत:् — 

 

 

 

 

 

ससं.ं.      3589]  ननईई  ककििल्ल्ललीी,,  ििुुक्रक्रववाारर,,  ननववम्म्  बबरर  1133,   2020//ककाार्र्ततययकक  2222, 1942    
No. 3589] NEW DELHI, FRIDAY, NOVEMBER 13, 2020/KARTIKA 22, 1942  

सी.जी.-डी.एल.-अ.-17112020-223097
CG-DL-E-17112020-223097

EXCERPTS FROM Hon'ble PM address in his 15th Mann Ki Baat-2.0 (30.8.2020)

“FRIENDS, I have also been 
to ld  that  Indian breed 
dogs are also very good 
and capable. Among the 

Indian breeds, Mudhol Hound and Himachali 
Hound are of excellent pedigree. Rajapalayam, 
Kanni, Chippiparai and Kombai are fabulous 
Indian breeds. They cost less to raise and are 
better adapted to the Indian environment and 
surroundings. Now, our security agencies are also 
inducting these Indian breed dogs as part of their 
security squad. In the recent past, Mudhol Hound 
dogs have been trained and inducted in the dog 
squad of the Army, CISF and NSG; Kombai dogs 

have been included by the CRPF. Research on the 
Indian breed dogs is also being done by the Indian 
Council of Agriculture Research with the aim to 
make them better and more beneficial. Search 
for these breeds on the internet and know more 
about them – The beauty and qualities of these 
breeds will leave you astounded! The next time 
you think of raising a pet dog, consider bringing 
home one of these Indian breeds. At a time when 
Atmanirbhar Bharat is becoming a mantra of the 
people, how can any domain be left untouched 
by its influence?”

FOR FULL address please visit-pmindia.gov.in
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PHENOTYPIC CHARACTERIZATION

Bhangor swamp buffalo of Tripura 

TOTAL BUFFALO population of Tripura is 
estimated around 7000 (20th Livestock Census, 
2019), 50% of which is found in Unakoti district 
alone. Population of the animal is decreasing 
over the years due to mechanisation of 
agriculture work and change in crop cultivation 
pattern. Morphometric data on standard traits, 
as described in the breed descriptor of ICAR-
NBAGR, Karnal was recorded from 230 adult 
buffaloes from West Tripura, Khowai, Dhalai, 
Unakoti, Gomati, and North Tripura districts 
of the state.

BHANGOR BUFFALOES are medium-sized 
animals with compact strong legs. The 
buffaloes are generally grey to greyish-black 
in colour, with brown hair. Albino animals 
(light pink colour) are also very common. The 
horn is sickle-shaped (curved) with a flat broad 
base and mostly corrugated. The average 
horn length is 60 cm in adult animals. The 
ear is moderate in length (22 cm), which is 
horizontally placed having hair on inner and 
outer margins. The forehead is mostly convex 
and muzzle has typical white markings on 
either side. Typical white or greyish-white 

colour is observed between hooves to the 
knee just like socks. The tail reaches up to the 
hock having a black tail switch. The udder is 
small with small teats and milk veins are not 
prominent. The naval flap is almost absent. 
Young animals have prominent white stripes, 
one in the neck and another slightly above the 

brisket, representing another typical feature 
of the buffaloes, which fades in adult animals. 

THE STANDARD morphometric data recorded 
from adult animals such as average body 
length, height at wither, heart girth, paunch 
girth, horn length, ear length, face length 
and tail length without switch in female 
were 103.78±3.97, 127.00±1.30, 175.67±3.55, 
181.44±2.92,  43.11±1.65,  22.44±0.34, 
43.11±1.65 and 74.44±2.42 cm, respectively. 
The corresponding estimates in males were 
113.00±5.25, 135.35±2.20, 183.00±5.21, 
188.00±6.03,  53.67±5.58,  23.33±0.71, 
48.33±2.25 and 84.83±2.82 cm, respectively.

THE BHANGOR buffaloes are reared 
traditionally in an extensively managed system 
under zero input conditions. These buffaloes 
are exclusively maintained on grazing in the 
wetlands of lakes, ponds, and forest areas 
which provide a source of livelihood to the 
owners. Natural breeding is performed with 
the indigenous bulls. Field shelters with wood 
and thatched roof, open on two or three sides 
is common. Animal houses with brick walls and 
tin shade are constructed separately from the 
residence of farmers with no drainage system. 

Bhangor Buffaloes are primarily reared for 
draught power and sale of young male calves. 
Milking is not done though the milk yield varies 
between 1.5 to 2.5 litres per day. The older 
animals and younger males are often sold 
for meat and are often sacrificed for religious 
purpose.

Bhangor  i s  a 
s w a m p  t y p e 
b u f f a l o  o f 
Tripura.

Male Bhangor buffalo                         Female Bhangor buffalo              Karyotypes of Tripura Buffalo (Swamp)
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CYTOGENETIC ANALYSIS revealed swamp 
status of the indigenous “Bhangor” buffalo 
population from Tripura state. The animals have 
distinctive karyotypic features established for 
swamp type buffaloes. Samples of the animals 
exhibited a diploid count of chromosomes 
(2N=48). The karyotype comprised of 23 pairs 
of autosomes and a pair of sex chromosomes. 

Indigenous swamp buffalo of 
Meghalaya

SURVEY FOR characterization of indigenous 
buffaloes in the state of Meghalaya was 
undertaken. Information was collected on 
native buffalo from 8 districts of the Meghalaya 
state namely: East Khasi Hills, Ri-Bhoi, West 
Khasi Hills, South West Khasi Hills, East 
Garo Hills, West Garo Hills, South West 
Garo Hills, and South Garo Hills. Animals of 
different ages and sex were recorded for 
different body measurements to explain the 
body conformation in these buffaloes. The 
Meghalaya buffaloes are generally grey to 
greyish-black in colour. The horn is sickle 
shaped (typical curved) with broad base 

which is mostly corrugated and with tip 
pointed upward or backwards. The ears are 
horizontally placed. The forehead is mostly 
convex. These buffaloes are medium built and 
compact. Lower leg portion between hooves 
and knee is white to greyish-white in colour. 
The tail switch is generally black. The udder 
is bowl shaped and poorly developed, with 
small, cylindrical teats with pointed tips. The 
animals have typical white markings on either 
side of muzzle and lower jaw. Some animals 
have one white patch on the lower part of 
the neck region. The body colour varies in 
different shades: brown (53%), grey (38%), 
and black (9%).

Morphometric characters indigenous of Meghalaya
Parameters (in cm) Male Female

Height at withers 135.67±2.20 127.00±1.30

Leg length 81.00±3.08 71.78±1.06

Neck length 41.67±1.96 43.22±0.86

Neck circumference 104.17±5.65 84.33±2.93

Body length 113.00±5.25 103.78±3.97

Chest girth 183.00±5.21 175.67±3.55

Paunch girth 188.00±6.03 181.44±2.92

Face length 48.33±2.25 43.89±0.96

Face width 19.17±0.65 18.33±0.55

Ear length 22.33±0.71 22.44±0.34

Horn Length 53.67±5.58 43.11±1.65

Horn circumference 30.67±1.38 22.78±0.81

Distance between horns 27.50±1.06 26.67±0.62

Rump width 48.17±2.39 46.44±1.08

Pin bone distance 19.67±0.80 23.00±1.15

Distance between hip and pin bone 41.17±0.87 37.78±0.81

Rump length 93.00±4.72 86.50±2.25

Tail length 84.83±2.82 74.44±2.42

M e g h a l a y a 
b u f f a l o  i s 
larger than Luit 
swamp buffalo 
of Assam.

Native buffalo of Meghalaya
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THE TEMPERAMENT of these animals is 
aggressive and active. Breeding of buffaloes is 
purely by natural service. The buffaloes in the 
hilly region are mainly used for draught and 
meat purpose while the animals in the plains 
are used primarily for agricultural operations 
and to some extent milk production. Adult male 
or female buffaloes are mostly used as paired 
animals to plough fields with locally designed 
ploughs. Animals are reared primarily under 
zero-input system. The housing for keeping 
animals is separately constructed. In most 
cases, it is covered with greens. Temporary 
field shelters are also found, which are open 
on all sides except for roof.

IN THE hilly region, buffaloes are largely let loose 
in the forests for grazing. These buffaloes are 
efficient climbers and can walk in thick forest. 
These buffaloes can easily pull logs of wood 
from the jungles to bring it near the road sides; 
Load carrying capacity is about 5 to 6 quintals 
and one adult male buffalo can pull around 20-
25 feet logs easily. Cytogenetic studies showing 
2N=48 chromosomes confirmed the presence of 
swamp buffaloes in Meghalaya. Mifochondrial D 
loop amplification and sequencing also revealed 
swamp nature of Meghalaya buffaloes.

Nagavali sheep of Andhra Pradesh

PHENOTYPIC CHARACTERIZATION and 
evaluation of Nagavali sheep population was 

done by undertaking survey in Vizianagaram 
and Srikakulam district (Andhra Pradesh). 
Nagavali is mutton type sheep inhabiting 
the north coastal districts of Andhra Pradesh 
comprising of Srikakulam, Vizianagaram and 
Visakhapatnam districts. The name Nagavali 
derives from Nagavali River which flows 
into Bay of Bengal near Kallepalli village of 
Srikakulam district. This sheep is also known 
as Karella in local language. In Vizianagaram 
district, it is known as Vizianagaram. 

NAGAVALI ANIMALS are medium in size with 
white coat color and black patches around eyes, 
distal part of ears, both sides of neck region, 
perineum and lower extremities. Females are 
polled and males are horned. Ears are medium 
to large in size and pendulous/semi-drooping. 
The ear length ranges from 7 to 17 cm. The tail 
is very small. The average adult body weight 
of males and females animals are 39.43 ±1.79 
and 28.39 ± 0.43 kg, respectively which ranges 
from 28 to 54 kg in males and 20 to 38 kg in 
females. The overall body length, height, chest 
girth, paunch girth, face length, face width, ear 
length and tail length are 61.25 ±0.49 , 71.48 ± 
0.45 , 76.20 ±0.55, 74.96 ± 0.63, 21.70 ± 0.20, 
12.82± 0.13, 13.78 ± 0.22 and 9.19 ± 0.14 cm, 
respectively. Body weight of lambs in the age 
groups of 1-3 and 3-6 months ranges between 
6 to 18 and 10 to 20 kg, respectively. The age at 
first breeding in rams and age at first lambing in 
ewes are about 18 and 24 months, respectively. 
The story revealed that the Nagavali sheep 
is phenotypically different from other sheep 
breeds of the region and is a famous for quality 
mutton production.

Swamp and 
r i v e r i n e 
b u f f a l o e s 
have distinct 
evolutionary 
lineages.

mtDNA Phylogeny of Meghalaya buffaloes (MGH) depicts swamp lineage

Nagavali sheep of Andhra Pradesh
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Body weight (kg) and biometry (cm) of adult Nagavali sheep
Traits N Body 

weight
Body 

length
Body 

height
Chest 
girth

Paunch 
girth

Face 
length

Face 
width

Ear 
length

Tail 
length

Overall 102 29.90  
± 0.56

61.25  
± 0.49

71.48 
± 0.45

76.20 
± 0.55

74.96  
± 0.63

21.70  
± 0.20

12.82 
± 0.13

13.78 
± 0.22

9.19 
± 0.14

Sex ** ** ** ** ** ** ** NS NS

Male 14 39.43  
± 1.79

66.93
± 1-26

78.21
± 1-14

85.00
± 1.32

82.29
± 1.51

23.43
± 0.48

13.86  
± 0.53

14.15  
± 0.39

9.29
 ± 0.40

Female 88 28.39
± 0.43

60.35
± 0.47

70-41
± 0.37

74.80 ± 
0.45

73.80
± 0.60

21.42
± 0.21

12.66
 ± 0.11

13.73 ± 
0.25

9.17
 ± 0.15

Range 
M

F

28-54

20-38

61-75

50-71

71-87

58-77

76-95

62-85

70-93

61-89

20-26

18-27

10-18

10-15

12-17

7-17

7-12

5-13

Donkeys of Western Uttar Pradesh

INDIGENOUS GREY type donkeys of Braj 
region of Uttar Pradesh were characterized 
by undertaking survey in Mathura and Agra 
district of Uttar Pradesh. The donkeys are 
mainly reared by the Prajapati community 
and also by Divakar (wahserman) and SC 
communities. They are housed either in the 
open or in animal houses which can be either 
pucca or kutcha. These donkeys have well-built 
and deep bodies. In typical animals, dorsal 
cross is absent. In the animals in which the 
dorsal cross is present, it is of lighter colour 
and barely visible. The colour of the dorsal 
line is also extended to manes and tail switch 
in animals in which dorsal cross is present. 
The eyes, muzzle and hooves are also black. 
Back is straight. Nasal bone is slightly concave 
at the mid-point of the face and then slightly 
raised near the muzzle. The height at withers, 
body length, chest girth and estimated body 
weight of these donkeys are 102.33 ± 4.14 
cm, 99.64 ± 4.54 cm, 107.58 ± 6.95 cm and 
98.41 ± 16.02 kg in males and 103.32 ± 4.88 

cm, 102.24 ± 6.64 cm, 112.51 ± 7.28 cm and 
109.31 ± 19.49 kg in females, respectively. 
The mean canon circumferences of fore and 
hind limbs is 13.96 ± 1.10 and 14.21 ± 1.08 cm 

in male animals and 13.01 ± 0.86 and 13.70 
± 1.00 cm in female animals. When male and 
female grey type donkeys were compared, 
all the limb circumferences were found to 
be more in males and some of them were 
significant. These donkeys are mainly used as 
pack animals for transportation of construction 
material like sand and bricks. They are able a 
load of about 100-125 kg.

Important morphometric characteristics of grey donkeys of Western UP
Parameter Male Female

Mean±SD (cm) Range (cm) Mean±SD (cm) Range (cm)

Height at withers 102.33±4.14 99-112 103.32±4.88 92-113

Body length 99.64±4.54 93-107 102.24±6.64 89-118

Heart girth* 107.58±6.95 94-116 112.51±7.28 96-130

Paunch girth 109.92±9.31 91-122 114.05±8.84 93-135

Face length 49.33±2.61 46-54 47.75±3.55 42-56

Face width* 19.33±1.61 17-22 20.36±1.61 18-24

Ear length* 23.42±2.07 20-27 24.89±1.82 21-29

Nagawali sheep 
o f  A n d h r a 
P r a d e s h  i s 
phenotypically 
distinct.

A female donkey of Braj region of Uttar Pradesh
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Parameter Male Female

Mean±SD (cm) Range (cm) Mean±SD (cm) Range (cm)

Neck length 32.09±4.18 28-37 33.07±2.90 26-40

Chest width 24.0±2.41 21-28 24.27±2.58 20-32

Tail length-with switch 56.42±3.90 50-66 55.65±5.15 39-65

Fore arm length* 39.83±3.64 33-46 42.0±3.12* 36-50

Fore arm circumference** 22.58±1.68 19-25 21.0±1.79 18-25

Canon length (FL) 20.70±1.70 19-24 19.91±1.76 17-26

Canon circumference (FL)** 13.96±1.10 13-17 13.01±0.90 10-15

Pastern length (FL) 8.0±0.95 6-9 8.25±0.99 7-11

Pastern circumference (FL) 13.33±1.30 12-17 13.06±0.98 11-15

Hoof length (FL) 5.70±0.86 5-8 6.38±0.78 5-8

Hoof circumference (FL) 24.17±1.03 22-25 23.83±1.80 20-28

Gaskin length* 43.17±2.76 37-46 46.83±5.03 34-56

Gaskin circumference 25.67±2.42 20-30 25.26±2.35 21-30

Canon length (HL) 29.08±2.57 26-36 28.34±2.48 23-35

Canon circumference (HL) 14.21±1.08 13-16 13.70±1.00 11-16

Pastern length (HL) 7.83±0.72 7-9 8.33±0.97 6-10

Pastern circumference (HL) ** 14.13±1.07 13-16 13.23±0.99 11-15

Hoof length (HL)** 5.54±0.50 5-6 6.19±0.74 5-8

Hoof circumference (HL) 23.25±1.66 20-25 22.90±1.87 19-27

Estimated body weight (kg) 98.41±16.02 70.41-118.70 109.31±19.49 70.35-167.27

FL-fore leg, HL-hind leg; significant differences at *p<0.05 **p<0.01 between male and female animals.

M u l t i v a r i a t e  a n a l y s i s  o f 
morphometric traits in native small 
ruminant of India 

FOR DISCRIMINATING sheep breeds/

populations, 6169 animals measured on 6 

morphometric traits (body length, height at 

withers, chest girth, ear length, tail length 

and body weight) were used. In stepwise 

discriminant procedure, al l  the traits 

significantly contributed in differentiating the 

22 breeds/populations. Tail length was the 

most differentiating trait followed by height 

at withers. The Mahalanobis distance was 

maximum (234) between the Koraput and 

Muzaffarnagri breeds, and it was minimum 

(1.5) between the Lonand and Kolhapuri, 

and the Kenguri and Yalaga breeds. Using 

distances between the breeds, UPGMA 

dendrogram was constructed. Clustering 

together, Muzaffarnagri and Munjal sheep 
breed clustered apart from all the breeds. 

SIMILARLY FOR discriminating goat breeds/
populations, 1297 animals measured on 9 
morphometric traits (body length, height 
at withers, chest girth, paunch girth, face 
length, horn length, ear length, tail length 
and body weight) were used. All the traits 
significantly contributed in classifying the 14 
breeds/populations. Height at withers was 
the most discriminating trait followed by tail 
length and chest girth. Malabari and Sumi-Ne 
goat breeds/populations depicted maximum 
distance (90.2), while Malkangiri and Raigarhi 
populations showed minimum distance (0.6). 
Sumi-Ne goat breed clustered apart from 
all the breeds/populations. The considered 
morphometric characteristics successfully 
differentiated the studied sheep and goat 
breeds/population.

Morphometric 
traits are able 
to discriminate 
m a j o r i t y  o f 
native sheep 
of breeds.
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GENETIC DIVERSITY AND GENOMICS

ddRAD based genetic analysis of 
Dang buffalo of Madhya Pradesh

A UNIQUE buffalo population has also been 
identified in ravine areas of districts of 
Chambal division of Madhy Pradesh. Mostly 
Gurjars and Dhakhad community rear these 
buffaloes in large herds. The coat colour, 
hair pattern and the physical appearance 
are different from other identified buffalo 
populations. These buffaloes are well adapted 

to the ravine conditions of hot climate, sparse 
vegetation and stony terrain and perform well 
for the milk production. Blood samples were 
collected from 11 native “Dang” buffaloes in 
their breeding tract. DNA was isolated and 
11 quality checked samples were custom 
sequenced by ddRAD. 

FOR FURTHER genetic diversity analysis, after 
filtration, a total of 27610 SNPs were used for 
downstream analysis. 

Summary of reads and alignment rate of  
Dang buffaloes
Sample No. of Raw 

Reads
No. of QC 

processed reads
Alignment 
Rate (%)

MPB-1 839164 828255 97.76

MPB-2 403216 397974 97.04

MPB-3 443034 437274 97.4

MPB-4 697753 688682 97.5

MPB-5 1019304 1006053 97.79

MPB-6 1321398 1304220 97.82

MPB-7 529015 522138 98.57

MPB-8 785397 775187 98.6

MPB-9 569288 561887 98.28

MPB-10 992714 979809 94.21

MPB-11 1093592 1079375 97.26

Total 8693875 8580855 97.47%

Genetic variants identified in the native Dang buffaloes
Variants RD2 RD5 RD10

SNP 522858  430742 221349

InDels 56509  44095 22054 

Total 579367 474837 243403 

Genetic diversity estimates of the native Dang buffaloes and comparison with 
Murrah and Swamp buffaloes

Population Obs Het SE Exp Het SE Fis SE

Dang 0.3022 0.0051 0.2804 0.0036 0.0025 0.0395

Murrah 0.3436 0.0012 0.3298 0.0009 0.0139 0.0011

Swamp 0.2334 0.0011 0.241 0.001 0.0526 0.0013

Whole genome DNA methylation of 
white and black skin tissues in buffalo

DNA SAMPLES isolated from skin tissues of 

Nili Ravi white, Nili Ravi black and Murrah 

black subjected to RRBS sequencing and have 

shown distinct differential DNA methylation 

patterns in the skin pigmentation governing 
gene promoter regions specifically, which could 
also be correlated with the differential gene 
expression as well. In order to delineate the 
methylome signatures of white and black skin 
tissues in Nili Ravi buffalo, DNA was isolated 
from skin biopsies collected three animals each 

Lower oberved 
heterozygosity 
than expected 
indicated recent 
p o p u l a t i o n 
admix in Dang 
buffaloes.
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including three black tissues of Murrah buffalo 
also. After quality check of DNA, samples were 
outsourced for RRBS. The quality trimmed 
reads were mapped to the prepared genome 
using bismark v0.23.0 and bowtie2. CpG 
events differential methylation was performed 
by considering the loci that have minimum 
coverage of 10. The data was normalized and 
biological replicated were united before the 
differential methylation analysis. The data was 
further analysed for differential methylation 
basepair wise as well as 1000bp window. 

THE ANNOTATED sequence data post 
reference genome assembly was further 
run for gene ontology, classifying the genes 
differentially methylated based on their 
biological process involved, molecular 
function and cellular components. Significant 
differential methylation of pigmentation 
related genes was observed between Nili Ravi 
black and white tissues, apart from cellular 
and metabolic processes and biological 
regulation. Further analysis of genes identified 
to be differentially methylated and involved in 
skin pigmentation, helped in pinpointing the 
Bcl2 as the major gene showing differential 
methylation of promoter regions between 
white and black tissues, irrespective of breed. 
Bcl2 has been identified as a master regulator 
of melanogenesis. Another tyrosinase family 
members gene DCT, coded protein identified 
important for pigmentation phenotypes in 
various species, was differentially methylated 
in exonic regions among Nili Ravi black and 
Murrah black skin, probably differentially 

expressed controlling the skin colour dilution. 

Differential methylation of pigmentation 

controlling genes like MITF, KIT, MC1R and 

ASIP could also be correlated with differential 

expression observed in black and white tissues. 

ASIP has been reported to be important gene in 

many species for a ssigning dark black colour to 

skin and hair. Genes whose hyper methylation 

was significantly high in Nili Ravi black as well 

as white tissues compared to Murrah included, 

ANKRD27, AP1M1, LEF1, SNAI2, USP13 and 

RAB1A. These newer genes particularly 

identified with differential promoter region 

methylation need to be further correlated with 

differential expression in skin tissues.

Differentially methylated pigmentation 
related genes among (G2-G1) Nili Ravi 
white and Murrah black skin tissues

Region and genes

Intron Intergenic Exon TSS-
promoter

AP3D1 ASIP BCL2 ANKRD27 

ARL6 BLOC1S4 BCL2L11 AP1M1 

BBS5 DRD2 DTNBP1 BCL2 

BCL2 DTNBP1 GLI3 CITED1 

BCL2L11 EN1 IHH DTNBP1 

GNA11 KIT RAB27B LEF1 

GPR143 LEF1 SOX10 MLPH

HPS1 SNAPIN MYSM1 

IHH VANGL1 RAB1A 

LRMDA SNAI2 

MLPH USP13

RAB38 

SHROOM2 

 Percent distribution of CpG islands in different regions between different groups- G1-
Murrah black, G2- Nili Ravi white and G3- Nili Ravi black tissues.



23

 - RESEARCH ACCOMPLISHMENTS - Annual Report 2020ICAR-NBAGR

GENOME METHYLATION/SEQUENCING and 
polymorphism of candidate genes and their 
expression patterns documentation has helped 
in getting deeper insights into the understanding 
of pigmentation of buffalo skin in Nili Ravi 
buffalo. One of the region coding for ASIP gene 
has already been reported to be associated 
with population expansion in different buffalo 
breeds also by other workers. KIT gene structural 
changes have indicated the reasons for white 
pigmentation in Nili Ravi buffalo first time. Whole 
genome methylation data could be utilized to 
further investigate the breed specific variations 
affecting other traits like adaptation as well.

Structural variations in pigmentation 
related genes in buffaloes 

POLYMORPHISM ANALYSIS detected one of 
the non-synonymous SNPs in Agouti-signalling 
protein (ASIP) gene C292T, resulting in amino 
acid change C98R, which was genotyped 
by tetra-ARMS PCR. Allelic and genotype 
frequencies varied significantly between 
Murrah and other buffalo breeds and almost 
being fixed for CC genotype in light coat 
coloured buffaloes. Polymorphism thus 

observed in ASIP gene was strongly associated 
with black colour in Murrah. Sequencing of 
KIT gene expressed in skin tissues has helped 
in identification of deletion of 41 amino acids 
in 3’ end of protein as well as 40 nucleotides 
deletion in 3’UTR of black skin tissue, compared 
to white Nili Ravi. These structural changes 
identified in KIT gene are possibly associated 
with white and black skin colour variation in 
Nili Ravi and Murrah buffaloes, which needs 
to be validated in large number of samples.

Genetic diversity and differentiation 
of non-descript cattle populations of 
Telangana and Andhra Pradesh 

KAMMA, VANDHARVI, and Jhari cattle 
populations are predominantly reared by 
agro-pastoralists of Andhra Pradesh and 
Telangana states of the Deccan Plateau region 
of India. These hardy populations are known 
for their excellent draught power. However, 
their numbers are declining for the past 2-3 
decades mainly due to the shrinking of grazing 
lands and imposition of severe restrictions on 
access to customary forest grazing lands. It 
is the need of the hour to characterize such 

S t r u c t u r a l 
change in KIT 
gene indicates 
t h e  r e a s o n 
f o r  w h i t e 
pigmentation in 
Nili Ravi buffalo.

Genotype frequencies of ASIP gene C292T SNP with significant differences 
between Murrah and other light skin colored buffalo breeds

KIT gene variations in black and white skin tissues- identification of splice variants
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Cluster assignment of the 3 populations to the K cluster 
obtained by STRUCTURE software

populations to have prudent improvement and 
conservation options. The standard metrics 
of genomic diversity detected high variability 
in all three populations. Allelic diversity varied 
in a close range (9.32-9.8) among the three 
populations. The highest allelic variability was 
observed in Jhari (9.8±0.63), followed by Kamma 
(9.56±0.57) and Vandharvi (9.32±0.63). Similarly 
higher genetic variability was recorded in Jhari 
(Ho=0.73±0.03), Vandharvi (Ho=0.72±0.03), 
and Kamma (Ho=0.70±0.03) populations. Low 
heterozygote deficiency in these populations 
was reflected by the mean F value (0.02-0.06) that 
pointed towards the random mating prevalent 
across the populations. These populations 
did not suffer demographic bottlenecks in the 
recent past. Genetic differentiation among the 
three populations was low and accounted for 
only 3% of total genetic variability. Exchange 
of germplasm was evidenced by the high Nm 
value (16.31±2.69). Summary of population 
assignment outcomes as well as clustering 
based on Bayesian analysis indicated towards 
the germplasm exchange going on between 
Vandharvi and Kamma populations, whereas, 
Jhari comes out to be a separate genepool. 
Phylogenetic analysis also reflected that the 
Vandharvi and Kamma populations were 
closer to each other. The analysis showed that 

a significant amount of genetic variation is 
maintained in the three populations, but there 
is an urgent need to minimize the intermixing 
among them by appropriate planning and 
strategy formulation. The information generated 
on the SSR markers based diversity analysis 
will supplement the phenotypic characteristics 
and management practices data for initiating 
registration process of investigated populations.

In-silico Analysis of Genome-wide 
SNPs in Indigenous cattle for 
adaptation

IN SILICO experiments were designed on HD chip 
data generated on 4 native cattle breeds (Hallikar, 
Kankrej, Ladakhi and Siri) to explore the genomic 
basis of local adaptation. The PCA analysis showed 
a single cluster of Hallikar and Kankrej, while the 
individuals of Ladakhi and Siri were distinctly 
scattered. Using top contributing 3565 loci with 
the largest FST values (p-value<0.01), Bayesian 
algorithm-based STRUCTURE showed that 
individuals could be separated into two different 
groups. The phenotypic (environmental) file was 
generated from the data obtained from the the 
Indian meterological department for monthly 
mean maximum and minimum temperature and 
total rainfall. Total 59 environmental variables 
were estimated (bio-predictors (19), altitude 
(1), UV index (1), monthly TMAX (12), TMIN (12) and 
MR (12), location coordinates (2). Maximum 
correlation of 0.8 was set which reduced the 
dataset to 10 variables (longitude, latitude, 
Bio1, Bio2, Bio3, Bio4a, Bio12, tmax7, prec10 
and prec12). Pop1 variable was also added to 
make a total of 11 variables in the model. The 
association study was carried out by Sambada 
software with 5,74,382 SNPs which passed the 
quality filter. A total of 1,12,780 models (q-value 

 
Genetic diversity and differentiation of non-descript cattle populations of Telangana and 
Andhra Pradesh  
Kamma, Vandharvi, and Jhari cattle populations are predominantly reared by agro-pastoralists of 
Andhra Pradesh and Telangana states of the Deccan Plateau region of India. These hardy populations 
are known for their excellent draught power. However, their numbers are declining for the past 2-3 
decades mainly due to the shrinking of grazing lands and imposition of severe restrictions on access to 
customary forest grazing lands. It is the need of the hour to characterize such populations to have 
prudent improvement and conservation options. The standard metrics of genomic diversity detected 
high variability in all three populations. Allelic diversity varied in a close range (9.32-9.8) among the 
three populations. The highest allelic variability was observed in Jhari (9.8±0.63), followed by 
Kamma (9.56±0.57) and Vandharvi (9.32±0.63). Similarly higher genetic variability was recorded in 
Jhari (Ho=0.73±0.03), Vandharvi (Ho=0.72±0.03), and Kamma (Ho=0.70±0.03) populations. Low 
heterozygote deficiency in these populations was reflected by the mean F value (0.02-0.06) that 
pointed towards the random mating prevalent across the populations. These populations did not suffer 
demographic bottlenecks in the recent past. Genetic differentiation among the three populations was 
low and accounted for only 3% of total genetic variability. Exchange of germplasm was evidenced by 
the high Nm value (16.31±2.69). Summary of population assignment outcomes as well as clustering 
based on Bayesian analysis indicated towards the germplasm exchange going on between Vandharvi 
and Kamma populations, whereas, Jhari comes out to be a separate genepool. Phylogenetic analysis 
also reflected that the Vandharvi and Kamma populations were closer to each other. The analysis 
showed that a significant amount of genetic variation is maintained in the three populations, but there 
is an urgent need to minimize the intermixing among them by appropriate planning and strategy 
formulation. The information generated on the SSR markers based diversity analysis will supplement 
the phenotypic characteristics and management practices data for initiating registration process of 
investigated populations. 
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Genetic diversity and differentiation of non-descript cattle populations of Telangana and 
Andhra Pradesh  
Kamma, Vandharvi, and Jhari cattle populations are predominantly reared by agro-pastoralists of 
Andhra Pradesh and Telangana states of the Deccan Plateau region of India. These hardy populations 
are known for their excellent draught power. However, their numbers are declining for the past 2-3 
decades mainly due to the shrinking of grazing lands and imposition of severe restrictions on access to 
customary forest grazing lands. It is the need of the hour to characterize such populations to have 
prudent improvement and conservation options. The standard metrics of genomic diversity detected 
high variability in all three populations. Allelic diversity varied in a close range (9.32-9.8) among the 
three populations. The highest allelic variability was observed in Jhari (9.8±0.63), followed by 
Kamma (9.56±0.57) and Vandharvi (9.32±0.63). Similarly higher genetic variability was recorded in 
Jhari (Ho=0.73±0.03), Vandharvi (Ho=0.72±0.03), and Kamma (Ho=0.70±0.03) populations. Low 
heterozygote deficiency in these populations was reflected by the mean F value (0.02-0.06) that 
pointed towards the random mating prevalent across the populations. These populations did not suffer 
demographic bottlenecks in the recent past. Genetic differentiation among the three populations was 
low and accounted for only 3% of total genetic variability. Exchange of germplasm was evidenced by 
the high Nm value (16.31±2.69). Summary of population assignment outcomes as well as clustering 
based on Bayesian analysis indicated towards the germplasm exchange going on between Vandharvi 
and Kamma populations, whereas, Jhari comes out to be a separate genepool. Phylogenetic analysis 
also reflected that the Vandharvi and Kamma populations were closer to each other. The analysis 
showed that a significant amount of genetic variation is maintained in the three populations, but there 
is an urgent need to minimize the intermixing among them by appropriate planning and strategy 
formulation. The information generated on the SSR markers based diversity analysis will supplement 
the phenotypic characteristics and management practices data for initiating registration process of 
investigated populations. 
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Vandharvi and 
Kamma Cattle 
are genetically 
closer to each 
o t h e r ;  J h a r i 
comes out to 
be a separate 
genepool.

 
Cluster assignment of the 3 populations to the K cluster obtained by STRUCTURE software. 

Individuals are separated by vertical black lines that are divided into segments whose size and color 
correspond to the relative proportion of the animal genome corresponding to a particular cluster. 

Different groups were represented by different colors. Optimum K was 3. 
 

 
In-silico and in-vitro Analysis of Genome-wide SNPs in Indigenous cattle for adaptation 

In silico experiments were designed on HD chip data generated on 4 native cattle breeds (Hallikar, 
Kankrej, Ladakhi and Siri) to explore the genomic basis of local adaptation. The PCA analysis 
showed a single cluster of Hallikar and Kankrej, while the individuals of Ladakhi and Siri were 
distinctly scattered. Using top contributing 3565 loci with the largest FST values (p-value<0.01), 
Bayesian algorithm-based STRUCTURE showed that individuals could be separated into two 
different groups. The phenotypic (environmental) file was generated from the data obtained from the 
the Indian meterological department for monthly mean maximum and minimum temperature and total 
rainfall. Total 59 environmental variables were estimated (bio-predictors (19), altitude (1), UV index 
(1), monthly TMAX (12), TMIN (12) and MR (12), location coordinates (2). Maximum correlation of 0.8 
was set which reduced the dataset to 10 variables (longitude, latitude, Bio1, Bio2, Bio3, Bio4a, Bio12, 
tmax7, prec10 and prec12). Pop1 variable was also added to make a total of 11 variables in the model. 
The association study was carried out by Sambada software with 5,74,382 SNPs which passed the 
quality filter. A total of 1,12,780 models (q-value G-score < 0.05) were considered as significant. 
These significant models comprised of 30,350 unique SNPs. The rsIDs of all the significantly 
associated 30,350 SNPs were submitted to Ensembl Variant Effect Predictor (VEP) tool to assess the 
effect of SNP variants on genes. VEP results revealed a total of 4,436 genes, which might be 
influenced by environmental variables. Some of the important genes identified which are involved in 
cold adaptation are EGLN2/3, EPAS1 (Endothelial PAS Domain Protein 1), POMC 
(Proopiomelanocortin), TG (Thyroglobulin), CS (Citrate Synthase), FASN (Fatty Acid Synthase), 
AKR1A1 (Aldo-KetoReductase Family 1 Member A1) and SLC2A1 (Solute Carrier Family 2 
Member 1), whereas those for heat tolerance were HSPA4 (Heat Shock Protein Family A (HSP70) 
Member 4), VCP (Valosin Containing Protein), CAMK2A (Calcium/Calmodulin Dependent Protein 
Kinase II Alpha), CAMK2D (Calcium/Calmodulin Dependent Protein Kinase II Delta), DNAJB6 
(DnaJ Heat Shock Protein Family (HSP40) Member B6) and HSBP1 (Heat Shock Factor Binding 
Protein 1). Analysis of the structural and functional variations in these breeds of cattle was carried out 
by investigating the Runs of homozygosity (ROH) and copy number variations (CNVs) using Plink 
and PENCNNV software, respectively. Overall, 1360 homozygous segments were identified across 
these breeds. The basic statistical data of ROH was generated. It was found that the mean number of 
ROH per animal, the mean genome length under ROH, length of homozygous segments was highest 
in Siri and lowest in Ladakhi. The genomic inbreeding coefficient was also higher in Siri cattle than 
other breeds. Analysis of the consensus ROH was also carried out and Manhattan plots of overlapping 
ROH % in hot and cold adapted cattle breeds were generated by R script. A total of 46 ROH islands in 
cold and hot adapted cattle breeds have been identified. The functional annotation of the genes 
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G-score < 0.05) were considered as significant. 
These significant models comprised of 30,350 
unique SNPs. The rsIDs of all the significantly 
associated 30,350 SNPs were submitted to 
Ensembl Variant Effect Predictor (VEP) tool to 
assess the effect of SNP variants on genes. VEP 
results revealed a total of 4,436 genes, which 
might be influenced by environmental variables. 
Some of the important genes identified which 
are involved in cold adaptation are EGLN2/3, 
EPAS1 (Endothelial PAS Domain Protein 1), POMC 
(Proopiomelanocortin), TG (Thyroglobulin), CS 
(Citrate Synthase), FASN (Fatty Acid Synthase), 
AKR1A1 (Aldo-KetoReductase Family 1 Member 
A1) and SLC2A1 (Solute Carrier Family 2 Member 
1), whereas those for heat tolerance were HSPA4 
(Heat Shock Protein Family A (HSP70) Member 
4), VCP (Valosin Containing Protein), CAMK2A 
(Calcium/Calmodulin Dependent Protein Kinase II 
Alpha), CAMK2D (Calcium/Calmodulin Dependent 
Protein Kinase II Delta), DNAJB6 (DnaJ Heat Shock 
Protein Family (HSP40) Member B6) and HSBP1 
(Heat Shock Factor Binding Protein 1). 

ANALYSIS OF the structural and functional 
variations in these breeds of cattle was carried 
out by investigating the Runs of homozygosity 
(ROH) and copy number variations (CNVs) using 
Plink and PENCNNV software, respectively. 
Overall, 1360 homozygous segments were 
identified across these breeds. The basic 
statistical data of ROH was generated. It was 
found that the mean number of ROH per animal, 
the mean genome length under ROH, length of 
homozygous segments was highest in Siri and 
lowest in Ladakhi. The genomic in breeding 
coefficient was also higher in Siri cattle than other 
breeds. Analysis of the consensus ROH was also 
carried out and Manhattan plots of overlapping 
ROH % in hot and cold adapted cattle breeds 
were generated by R script. A total of 46 ROH 
islands in cold and hot adapted cattle breeds 
have been identified. The functional annotation 
of the genes underlying the hot spots of cold 
and hot adapted cattle breeds was carried out. 
29 and 17 ROH islands were identified in cold 
and hot adapted cattle breeds, respectively and 
correspondingly 825 and 357 genes in total. 

GENE ONTOLOGY (GO) analysis identified 
several enriched GO terms. 14 microtubule 

related genes were observed under GO cellular 
component with very high fold enrichment 
(4.02) in draft (Hallikar) and dual (Kankrej) 
cattle. In the hot adapted breeds, G alpha (s) 
signalling events (3.32 fold) were also enriched. 
In cold adapted breeds, keratin filament (8.14 
fold), keratinization (5.08 fold), “response to 
lipid” (2.16 fold) was highly enriched, whereas 
under-representation of GO terms for detection 
of chemical stimulus involved in sensory 
perception of smell (0.16) under GO biological 
function was observed. The consensus ROH 
regions with a frequency of 20% in hot and 
cold adapted cattle groups were considered as 
selection signatures and signature associated 
genes were identified. Three hypoxia related 
genes (EGLN2, EGLN3 and EPAS1) identified in 
the present investigation were characterized 
in these 4 breeds. A total of 199 CNVs were 
identified in X-chromosomes (Gain=106, 
Loss=93). 53.26% of the CNVs were Gain 
type and 46.73% were loss type. The size of 
CNVs ranged from 2.02 kb to 1.68 Mbp. The 
average length of all 199 CNVs was 154.950 () 
Kb and median was 31.005 Kb. The number of 
CNVs obtained in autosomes (1-29) was 2,590 
(Gain=889, Loss= 1701). 34.32% of the CNVs 
were Gain type and 65.67% were loss type. 
The size of CNVs ranged from 1.20 Kb to 1.31 
Mb. The average length of all 2590 CNVs was 
68.79 () Kb and median was 25.99 Kb. A total 
of 726 CNVRs were obtained in the autosomes 
and 32 in X-chromosomes. The structural and 
functional variations; and SNPs were identified 
in the four native cattle breeds inhabiting 
in the diverse agro-climatic conditions on 
genomic scale. Diversified selection signatures 
particularly related to adaptation of temperate 
and tropical cattle were established.

Genomic diversity of native donkeys 
of Ladakh 

HIGH THROUGHPUT ddRAD sequencing on 
Illumina HiSeq X platform was performed for 12 
highland Ladakhi donkeys using Sphl and Mluc1 
Restriction enzymes. TASSEL pipeline was used 
for ddRAD data analysis. A total 16.62 million 
reads, with average of 2.8 million/sample were 
obtained and a total of 2509.9 MB data, with 
an average of 418 MB bases per sample was 
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generated after paired end sequencing of 12 
Ladakhi donkeys with each 151 bp read length. 
The reads were mapped with Reference genome 
of domestic donkey (Equus asinus asinus) with 
alignment percentage between 97.22 to 98.76 
percent for each sample. Total bi allelic SNPs 
across the samples were 183562 at read depth 
10. The total number of SNPs and INDELs at read 
depth 10 (RD10), read depth 5 (RD 5) was 1.17 
and 0.10 Lakhs, respectively. Heterozygosity for 
each individual ranged between 9-19% across 
the samples. A total of 2420 SNPs were found 
to be in coding region after alignment. Among 
these filtered SNPs, 1326 SNPs were predicted to 
be silent, not causing the change in amino acid, 
1083 SNPs were found to be missense, causing 
the change in amino acids.

Optimisation of Genomic Selection 
using Genetic Algorithm

A NUMBER of linear and non-linear approaches 
for prediction of genetic merit are used for 
genomic selection in animal breeding. Feature 
selection techniques to find a subset of markers 
are important tools to focus on trait-associated 
SNPs for obtaining high accuracy of genomic 
prediction. Genetic algorithm (GA) can be used 
to find a subset of SNPs providing the best 
accuracy values. Performance of two types of 
genetic algorithms was compared with random 
forest, another machine learning approach. 
Genetic algorithm used RR-BLUP as objective 
function. R-script were developed using ‘rrBLUP’, 

‘GA’, ‘randomForest’ R-software packages for 
these methods. GA was started with half bits 
as ‘1’ and half as ‘0’ as practiced in tradition 
genetic algorithm, and also using gene induction 
approach starting with a ‘1’ bits. Total number of 
generations was equal to 200 in GA.

EXPERIMENTS WERE conducted on benchmark 
pig dataset that consists of 3534 animals 
genotyped on 52,842 SNP markers with 
imputed missing genotypes (Cleveland et al., 
2012, Genes Genomes Genetics, 2:429-435). 
Corresponding phenotype data consists of five 
traits (T1, T2, T3, T4, T5) with heritability equal 
to (0.07, 0.16, 0.38, 0.58, 0.62). Five-fold cross-
validation was used to determine accuracy of 
genomic prediction in which all the animals 
were randomly labelled with numbers in the 
range 1 to 5. Animal with a label were taken 
for test data and those with the rest of four 
labels formed training set. Thus 80% of animals 
formed training set and the rest 20% formed 
test set in each of the five experiments.

GA WITH gene induction performed the best 
among these methods with accuracy values 
equal to 0.36, 0.45, and 0.52 for the three traits 
while selecting about hundred markers only. 
Traditional GA and random forest selected 
about half the markers and accuracy values 
were slightly better than RR-BLUP. For the trait 
T1, the accuracy values for RR-BLUP, traditional 
GA and random forest were equal to 0.069, 
0.082 and 0.073 respectively.

Average accuracy and no. of markers for genomic selection on benchmark pig data
Sr. No Method Phenotypic Trait

T1 T3 T5

Accuracy Markers Accuracy Markers Accuracy Markers

1 RR-BLUP (52842 markers) 0.0691 0.3095 0.4821

2 Genetic Algorithm 
(gene induction)

0.3650 86.6 0.4524 107.8 0.5298 126.0

3 Genetic Algorithm 
(traditional)

0.0828 26404.0 0.3203 26338.8 0.4921 26554.8

4 Random Forest 0.0734 26043.2 0.3328 26900.6 0.4543 27257.2

GENETIC ALGORITHM (GA) was used to select 
a subset of SNPs so as maximise accuracy of 
genomic selection on benchmark pig data 
available online with 3534 animals genotyped 
on 52,842 SNP markers, and phenotype data 
of five traits with heritability equal to 0.07, 

0.16, 0.38, 0.58, 0.62. Experiments using five-
fold cross validation demonstrated that a 
particular implementation of GA provided the 
best accuracy of genomic selection with about 
a hundred markers as compared to RR-BLUP, 
traditional GA and random forest.

A  p a r t i c u l a r 
implementation 
o f  G e n e t i c 
a l g o r i t h m 
m a y  p r o v i d e 
higher accuracy 
o f  g e n o m i c 
selection.
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EVALUATION AND VALUE ADDITION

Metabolic response to summer 
stress across native, cross-bred and 
exotic cattle

HEAT STRESS induces various metabolic 
disturbances in dairy animals. During the 
period under report, an effort was made to 
record metabolic changes in native, crossbred 
and exotic cattle breeds during summer stress. 
The metabolic profile of 100 serum samples 
collected during peak summer season; 20 
samples each of Sahiwal, Gir, Tharparkar (Bos 
indicus); Holstein Friesian (Bos taurus) and Karan 
Fries (Cross-bred) cattle breeds was generated 
at 800 MHz using 1H CPMG (Carr–Purcell–
Meiboom–Gill) NMR spectra. The analysis 
identified a total of 40 metabolites across the 
samples. Metabolites like lactate, glucose, 
3-Hydroxybutyrate and urea were present in 
higher abundance across all samples. On the 
other hand, succinate, methionine, methanol, 
isobutyrate, formate, ethyl glycol and acetone 
were present in low concentration. The 
higher concentration of lactate and glucose 
in serum samples might be due to activation 
of glycolysis pathway during heat stress. 
Interestingly, some of the metabolites involved 
in amino acid metabolism like alanine, valine, 
isoleucine and leucine were present in higher 
concentration in native cows (Sahiwal, Gir) in 
comparison to exotic and cross breed cows 
(Holstein Friesians, Karan Fries). However, 
significant differences (FDR= 0.04) were 
observed in the concentration of metabolites 
like hydroxybutyrate, acetate, creatinine, urea, 
allantoin, betaine, threonine, phenylalanine, 
glucose, glycine etc. across exotic, cross bred 
and indigenous cows. Hierarchical clustering 
and PLS-Discriminate analysis based on level 
of metabolites grouped native cows differently 
than exotic and cross bred cows. The variations 
observed in serum metabolome could be 
attributed to physiological and metabolic 
changes associated with summer stress. Such 
studies in future could lead to identification 
of potential metabolites for detecting heat 

stress response in dairy animals during 
high ambient temperature. Further, data on 
different antioxidant parameters like DPPH, 
FRAP, GSH were estimated in 500 serum 
samples of Sahiwal cattle, Gir cattle, Tharpakar 
cattle, Holstein Frisian cattle, Karan Fries cattle 
and Murrah buffaloes collected across winter, 
spring, summer and humid seasons. The data 
generated in these studies will be helpful in 
providing scientific basis that our indigenous 
cattle breeds have superior tolerance to heat 
stress and would be better in combating 
climatic change.

Metabolome signature of native 
cattle and other livestock species 
adapted to high altitude 

SERUM METABOLOME data was also generated 
on Ladakhi cattle, Ladakhi yak, Ladakhi 
donkey, Zanskar ponies, Changthangi goat and 
double hump camel adapted to high altitude 
environment. A total of 45 metabolites were 
identified and out of them 15 metabolites were 
most abundant across high altitude species. 
The combined analysis of all metabolites 

Ladakhi cattle 
showed distinct 
transcriptome 
and metabolome 
signatures.
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together revealed separate grouping of all 
the high altitude adapted livestock species 
from each other indicating differences in their 
concentration. These metabolites might have 
important significance for survival under high 
altitude conditions.

Selection of panel of reference genes 
across livestock species adapted to 
high altitude 

THE IDENTIFICATION of appropriate references 
genes is an integral component of any gene 
expression-based study for getting accuracy 
and reliability in data interpretation. In this 
study, we evaluated the expression stability of 
10 candidate reference genes (GAPDH, RPL4, 
EEF1A1, RPS9, HPRT1, UXT, RPS23, B2M, RPS15, 
ACTB) in peripheral blood mononuclear cells 
of livestock species that are adapted to high 
altitude hypoxia conditions of Leh-Ladakh. 
A total of 37 PBMCs samples from six native 
livestock species of leh-Ladakh region such as 
Ladakhi cattle (LAC), Ladakhi yak (LAY), Ladakhi 
donkey (LAD), Chanthangi goat (CHG), Double 
hump cattle (DHC) and Zanskar ponies (ZAP) 
were included in this study. The commonly 
used statistical algorithms such as geNorm, 
NormFinder, BestKeeper and RefFinder were 
employed to assess the stability of these RGs 
in all the livestock species. Our study has 
identified different panel of reference genes 

in each species; for example, EEF1A1, RPL4 in 
Ladakhi cattle; GAPDH, RPS9, ACTB in Ladakhi 
yak; HPRT1, B2M ACTB in Ladakhi donkey; 
HPRT1, B2M ACTB in Double hump camel, 
RPS9, HPRT1 in Changthangi goat, HPRT1 and 
ACTB in Zanskar ponies. To the best of our 
knowledge, this is the first systematic attempt 
to identify panel of RGs across different 
livestock species types adapted to high altitude 
hypoxia conditions. In future, the findings 
of the present study would be quite helpful 
in conducting any transcriptional studies to 
understand the molecular basis of high altitude 
adaptation of native livestock population of 
Leh-Ladakh.

Evaluation of Kadaknath chicken 
meat for anti-oxidative activities

KADAKNATH is the only all-black chicken 
among the 19 diverse chicken breeds of 
India. Its meat is used as a folk medicine for 
invigorating and medicinal properties and 
hence, is arousing interest among consumers 
due to the expectations of pharmacological 
effects of Kadaknath meat. However, there 
remains insufficient scientific evidence for its 
health promoting properties. Thus, Kadaknath 
meat was explored and compared with 
the commercial cobb broiler (Cobb 400), to 
look for the functional traits that might be 
contributing towards the acclaimed benefits. 
This was an inter-institutional study. Birds 

Summer stress metabolome High altitude metabolome signature
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were raised at Nanaji Deshmukh Veterinary 
Science University,  Jabalpur and subsequent 
biochemical analysis was carried out at two 
ICAR institutes at Karnal; National Bureau of 
Animal Genetic Resources and National Dairy 
Research Institute. Meat (Breast and thigh) was 
collected from chickens of two groups (n=20/ 
group) and meat extract was evaluated by 
numerous in vitro methods.

H I S T I D I N E - C O N T A I N I N G  D I P E P T I D E S 
(HCD), Carnosine (β-alanyl-L-histidine) and 
its methylated derivative namely anserine 
(β-alanyl-1-methyl-L-histidine), are functional 
dipeptides endowed with several biological 
functions including anti-aging, antiglycation, 
antioxidation etc. Therefore, quantitative 
analysis of carnosine and anserine, was 
performed using HPLC. Carnosine content was 
significantly different among the Kadaknath and 
Cobb groups (p<0.05) as well as among the two 
types of meat cuts; breast and thigh. Carnosine 

content in breast meat of Kadaknath was more 
than double of the Cobb broiler being 6.10±0.13 
and 2.73±0.1 mg/g of wet tissue, respectively. 
Similarly the thigh meat of Kadaknath was a 
better source of carnosine with corresponding 
values of 1.71±0.1 and 0.98±0.03 mg/g of wet 
tissue, respectively. Anserine concentration 
was significantly (p <0.05) higher in the breast 
as compared to the thigh tissue, however, no 
significant (p <0.05) difference was recorded 
between Kadaknath and Cobb broiler.

Expression of genes regulating carnosine 
accumulation in the muscles

HOMEOSTASIS OF carnosine is related to its 
synthesis from the constituent amino acids, 
and its degradation to the building block 
amino acids. Thus, the expression of already 
established as well as probable transporters 
and enzymes involved in the carnosine 
synthesis and degradation was investigated. 
mRNA abundance of CARNS1 (Carnosine 

breast tissue has several folds higher expression of both the transporter of constituent amino acid 
(SLC36A1) as well as enzyme driving synthesis of carnosine (CARNS1) inside the cell.  

 
Relative abundance of CARNS1 and CNDP2 and SLC36A1 mRNA in breast tissue 

 
Protein concentration: Average protein content (g/100g of wet weight) of Kadaknath breast (25.21 ± 
0.31) and thigh (19.98 ± 0.29) meat was higher (P < 0.05) than the corresponding values of Cobb 
breast (21.81 ± 0.39) and thigh (18.31 ± 0.20) meat. The breast meat was significantly (P < 0.05) 
proteinaceous than the thigh meat. 
 
Total antioxidant capacity: It was explored using well established in vitro methods for different 
antioxidant mechanisms to identify and compare the potential preventative values of meat against 
oxidative-induced stress. These included, Ferric Reducing Antioxidant Power (FRAP), Cupric 
Reducing Antioxidant Capacity (CUPRAC), DPPH (1,1-diphenyl-2-picrylhydrazyl scavenging 
ability) and ABTS (2,2-azinobis (3-ethyl-benzothiazoline-6-sulfonic acid) scavenging capacity, 
Oxygen Radical Absorbance Capacity (ORAC) and Lipid oxidation inhibition (TBARS). The superior 
antioxidant capacity of Kadaknath meat was explicitly established by more than one in vitro assay. 
Free radical scavenging assays and metal chelation ability unequivocally identified the better 
functional property of Kadaknath meat. Similarly, it had a much potent ability to inhibit the formation 
of advanced glycation end products implicated in age-related and diabetic complications. Free radicals 
are acknowledged to have a role in the pathophysiology of aging, degenerative, and various non-
communicable human diseases. Therefore, the antioxidant potential of chicken meat could be the key 
not only in forecasting the prospective health benefits but also to the oxidative stability of the meat.  
 
 
 
 
 
 
 
 
 
 

Relative abundance of CARNS1 and CNDP2 and SLC36A1 mRNA in breast tissue

Evaluation of Kadaknath, chicken meat for histidine containing dipeptides 
Kadaknath is the only all-black chicken among the 19 diverse chicken breeds of India. Its meat is used 
as a folk medicine for invigorating and medicinal properties and hence, is arousing interest among 
consumers due to the expectations of pharmacological effects of Kadaknath meat. However, there 
remains insufficient scientific evidence for its health promoting properties. Thus, Kadaknath meat was 
explored and compared with the commercial cobb broiler (Cobb 400), to look for the functional traits 
that might be contributing towards the acclaimed benefits. This was an inter-institutional study. Birds 
were raised at Nanaji Deshmukh Veterinary Science University, Jabalpur and subsequent biochemical 
analysis was carried out at two ICAR institutes at Karnal; National Bureau of Animal Genetic 
Resources and National Dairy Research Institute. Meat (Breast and thigh) was collected from 
chickens of two groups (n=20/ group) and meat extract was evaluated by numerous in vitro methods. 
 
Histidine-containing dipeptides (HCD), Carnosine (β-alanyl-L-histidine) and its methylated derivative 
namely anserine (β-alanyl-1-methyl-L-histidine), are functional dipeptides endowed with several 
biological functions including anti-aging, antiglycation, antioxidation etc. Therefore, quantitative 
analysis of carnosine and anserine, was performed using HPLC. Carnosine content was significantly 
different among the Kadaknath and Cobb groups (p<0.05) as well as among the two types of meat 
cuts; breast and thigh. Carnosine content in breast meat of Kadaknath was more than double of the 
Cobb broiler being 6.10±0.13 and 2.73±0.1 mg/g of wet tissue, respectively. Similarly the thigh meat 
of Kadaknath was a better source of carnosine with corresponding values of 1.71±0.1 and 0.98±0.03 
mg/g of wet tissue, respectively. Anserine concentration was significantly (p <0.05) higher in the 
breast as compared to the thigh tissue, however, no significant (p <0.05) difference was recorded 
between Kadaknath and Cobb broiler. 
 

 
 
Carnosine concentration in meat extracts of commercial Cobb broiler and Kadaknath chicken (N=20, 

each). Different superscripts within the same graph differ significantly (P≤ 0.05) 
 
Expression of genes regulating carnosine accumulation in the muscles: 
Homeostasis of carnosine is related to its synthesis from the constituent amino acids, and its 
degradation to the building block amino acids. Thus, the expression of already established as well as 
probable transporters and enzymes involved in the carnosine synthesis and degradation was 
investigated. mRNA abundance of CARNS1 (Carnosine synthase1) was significantly higher (p<0.01) 
in the Kadaknath tissue as compared to the Cobb broiler, whereas, no significant difference was 
observed for the CNDP2 (Carnosinedipeptidase 2) transcripts among the two groups. The mRNA 
transcripts of β-alanine transporter SLC36A1 (solute carrier family 36, member 1) in the Kadaknath 
breast was significantly higher (P<0.01) as compared to the Cobb broiler. Collectively, Kadaknath 

Carnosine concentration in meat extracts of commercial Cobb broiler and Kadaknath chicken 
(N=20, each). Different superscripts within the same graph differ significantly (P≤ 0.05)

Kadaknath meat 
possesses higher 
ant i -oxidat ive 
properties than 
broiler meat.
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synthase1) was significantly higher (p<0.01) in 
the Kadaknath tissue as compared to the Cobb 
broiler, whereas, no significant difference was 
observed for the CNDP2 (Carnosinedipeptidase 
2) transcripts among the two groups. The 
mRNA transcripts of β-alanine transporter 
SLC36A1 (solute carrier family 36, member 
1) in the Kadaknath breast was significantly 
higher (P<0.01) as compared to the Cobb 
broiler. Collectively, Kadaknath breast tissue 
has several folds higher expression of both 
the transporter of constituent amino acid 
(SLC36A1) as well as enzyme driving synthesis 
of carnosine (CARNS1) inside the cell. 

PROTEIN CONCENTRATION: Average protein 
content (g/100g of wet weight) of Kadaknath 
breast (25.21 ± 0.31) and thigh (19.98 ± 
0.29) meat was higher (P < 0.05) than the 
corresponding values of Cobb breast (21.81 ± 
0.39) and thigh (18.31 ± 0.20) meat. The breast 
meat was significantly (P < 0.05) proteinaceous 
than the thigh meat.

TOTAL ANTIOXIDANT capacity: It was explored 
using well established in vitro methods for 

different antioxidant mechanisms to identify 
and compare the potential preventative values 
of meat against oxidative-induced stress. These 
included, Ferric Reducing Antioxidant Power 
(FRAP), Cupric Reducing Antioxidant Capacity 
(CUPRAC), DPPH (1,1-diphenyl-2-picrylhydrazyl 
scavenging ability) and ABTS (2,2-azinobis (3-ethyl-
benzothiazoline-6-sulfonic acid) scavenging 
capacity, Oxygen Radical Absorbance Capacity 
(ORAC) and Lipid oxidation inhibition (TBARS). 
The superior antioxidant capacity of Kadaknath 
meat was explicitly established by more than one 
in vitro assay. Free radical scavenging assays and 
metal chelation ability unequivocally identified 
the better functional property of Kadaknath 
meat. Similarly, it had a much potent ability to 
inhibit the formation of advanced glycation end 
products implicated in age-related and diabetic 
complications. Free radicals are acknowledged 
to have a role in the pathophysiology of aging, 
degenerative, and various non-communicable 
human diseases. Therefore, the antioxidant 
potential of chicken meat could be the key not 
only in forecasting the prospective health benefits 
but also to the oxidative stability of the meat. 

Antioxidant potential of meat extracts of Kadaknath and commercial broiler
Group FRAP 

(mM Fe2+ 
/g of tissue)

ABTS DPPH
(% inhibition)

CUPRAC
(mM TE /g 
of tissue)

Metal 
chelation 
activity (% 
inhibition) 

% inhibition TE (mM)/ g 
of tissue

Breast tissue

Cobb Broiler 15.24±0.40a 43.78±1.47a 6.06±0.26a 70.56±0.59a 9±0.24a 53.63±1.79a

Kadaknath Chicken 26.97±0.37b 52.72±1.42b 7.31±0.24b 73.26±0.70b 12.76±0.35b 62.71±0.99b

Thigh Tissue

Cobb Broiler 19.2±0.31a 29.62±1.27a 3.74±0.21a 63.46±0.56a 7.15±0.24a 75.07±0.98a

Kadaknath Chicken 33.85±0.47b 30.14±1.00a 3.65±0.17a 66.75±0.55b 8.76±0.22b 80.75±0.95b

 Values are mean ± Standard error. Values with different superscripts within the same column differ significantly (P < 0.05)

THE KADAKNATH Chicken meat had higher 
content of bio-active dipeptide- carnosine, 
its related gene expression profile as well 
as antioxidant capacity than the commercial 
Cobb broiler meat. These findings valorize 
unique Kadaknath chicken by providing new 
knowledge about their meat quality and 
prospects of exploiting ever growing market 
potential of consumers that are increasingly 
interested in nutritional and therapeutic 

quality, animal welfare and environmental 
sustainability, which in turn, will also support 
Kadaknath breed conservation.

Comparative milk transcriptome of 
Sahiwal cattle and Murrah buffaloes

A COMPREHENSIVE analysis of differentially 
expressed genes (DEGs) in milk somatic cells 
of healthy Sahiwal cattle and Murrah buffaloes 
during mid lactation stage was performed. 

C a r n o s i n e 
exhib i ts  ant i -
o x i d a t i v e 
pr op e r ty  a nd 
act as an anti 
glycating agent.
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Four biological replicates from mid stage 
of lactation, with RIN value ≥7.0 (Agilent 
Bioanalyzer) were used for library preparation 
by TruSeq RNA Library Prep Kit v2 (Illumina). 
Paired end sequencing of the 8 samples was 
performed on Illumina HiSeq-1000 Platform. 

THE AVERAGE number of total reads, mapped 
reads and mapping percent with Bos taurus 
(Btau 4.6) genome was 97.5 million, 82.8 
million and 84.93%, respectively in Sahiwal 
cattle. The corresponding values in Murrah 
buffalo samples were 90.5 million, 68.3 
million and 76.82%, respectively. Genes with 
highest transcript abundance in both species 
were enriched for biological processes such 
as lactation, immune response, cellular 
oxidant detoxification and response to 
hormones. Analysis of differential expression 
identified 377 significantly up-regulated 
and 847 significantly down-regulated genes 
with fold change >1.5 in Murrah buffaloes 
as compared to Sahiwal cattle (padj<0.05). 
Marked enrichment of innate and adaptive 
immune response related GO terms and 
higher expression of genes for various host 
defense peptides such as lysozyme, defensin 
β and granzymes were evident in buffaloes. 
Genes related to ECM-receptor interaction, 
complement and coagulation cascades, 
cytokine-cytokine receptor interaction and 
keratinization pathway showed more abundant 
expression in cattle. Network analysis of 
the up-regulated genes delineated highly 
connected genes representing immunity and 
haematopoietic cell lineage (CBL, CD28, CD247, 
PECAM1 and ITGA4). For the down-regulated 
dataset, genes with highest interactions were 
KRT18, FGFR1, GPR183, ITGB3 and DKK3. 

THIS IS the first study to compare gene 
expression profiles of Sahiwal cattle and 
Murrah buffalo milk somatic cells at the 
mid lactation stage that delineates distinct 
genes and pathways involved in immune 
and inflammatory response between the two 
species. Our results lend support to more 
robust immune mechanisms in buffaloes, 
possibly explaining lower susceptibility to 
mammary infections as compared to cattle.

Transcriptomics analysis for meat 
quality of Indian goat breeds

BARBARI IS a dual purpose, prolific breed 
well adapted to the Gangetic plains that is 
used both for its meat and milk. Chevon from 
Barbari goat is considered of good quality and 
this breed is preferred for commercial goat 
farming. Changthangi goat, on the other hand 
is famous for its fine fibre quality. It thrives well 
in the cold desert region of Ladakh in the north. 
The prominent morphological differences 
between the two breeds may help underpin 
the genetic variations underlying muscle traits. 
Therefore, the differential expression of genes 
in longissimus thoracis muscles between meat 
and wool type Indian goat breeds was analyzed. 
RNA sequencing data was generated from four 
biological replicates of Barbari and Changthangi 
goats. Samples with a RIN value > 8.0 were 
used for library preparation. Paired-end reads 
(100 bp) were generated using Illumina HiSeq 
2500 platform. More than 93% of data was of 
high quality in both Barbari and Changthangi 
goats. An average of 94% reads aligned to the 
goat (Capra hircus) reference assembly ARS1. 
Genes showing higher expression in both 
breeds were mainly involved in ribosomal 
binding and translation (EEF1A1, RPS11, RPS19, 
RPSA and RPS18). However, a clear demarcation 
could be observed between the two breeds in 
terms of expression of genes associated with 
lipid metabolism (FASN, SCD, THRSP, DGAT2, 
FABP3). Most significant genes with high 
connectivity identified by gene-protein network 
analysis were associated with triacylglycerol 
biosynthesis pathway in Barbari goat. Highly 
interactive genes identified in Changthangi 
goat were mainly associated with muscle fibre 
type. The study provides an insight into the 
differential expression of genes which may be 
reflective of genetic selection or adaptation in 
Barbari and Changthangi goat breeds.

DIFFERENTIAL EXPRESSION of genes in 
longissimusthoracis muscles between meat 
and wool type Indian goat breeds revealed 
highly connected genes associated with 
triacylglycerol biosynthesis pathway in Barbari 
and muscle fibre contraction in Changthangi 
goats. Gene expression differences underscore 
the selection objectives of the two breeds.

Buffalo seems 
to have more 
roburst immune 
m e c h a n i s m 
t o  m a m m a r y 
infections than 
cattle.
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CONSERVATION AND CRYOPRESERVATION

CRP on Agrobiodiversity

THIS PROJECT encourages the development 
of somatic cell biobank of domestic livestock 
especially of endangered breeds to preserve 
valuable genotypes for future revitalization 
by animal cloning techniques. Ear marginal 
tissues from four populations of three species 
were utilized for establishment of cell lines by 
attachment cell culture method followed by cell 
cryopreservation technique. These included 

Mewari and Jalori camel, Halari donkey and 
Zanskari horse. Primary culture was established 
using explant culture technique. At about 7-10 
days epithelial-like and fibroblast-like cells 
could be seen sprouting from the margins of 
explants. Fibroblast-like cells showed typical 
fusiform morphology with centrally located 
oval nuclei. Initially epithelial and fibroblast 
cells grew together but during subsequent 
passages, fibroblast cells grew rapidly and 
replaced the epithelial cells. Cells exhibited 
radiating, flame like or whirlpool like migrating 
patterns and density dependent inhibition 
during cell proliferation. Cells were free from 
microbial contaminations. The growth curve 

at passage-5 represented typically S-shaped 
as the cell population passed through lag, 
logarithmic and plateau phase. Population 
doubling time varied between 27.9-31.37 hours 
with 0.86- 0.76 population doubling/24 hrs. The 
cells were cryopreserved from 4th to 6th passage 
stocking at least 30 cryogenically-preserved 
vials (1×106 cells/ml) per animal. Chromosome 
karyotyping showed normal diploid number. 
Cells had more than 90% viability in culture after 
1 month of cryopreservation. These cells were 

morphologically indistinguishable from the cell 
stocks prior to freezing. These newly established 
cell lines of indigenous livestock preserves 
precious genetic resource at the cellular level 
and provides invaluable materials for genomic, 
post-genomic and somatic cell cloning research. 

Cryopreservation of germplasm in 
National GeneBank

GERMPLASM REPOSITORY at NBAGR is being 
strengthened by preserving diversified form of 
germplasm (semen, embryos, DNA, epididymal 
sperms and somatic cells). The germplasm 
procured during this year is given in Table. 

Germplasm cryopreserved during 2020
Germplasm Species Breed Semen doses
Semen Buffalo Murrah 14700

Bhadawari 11250
Nili Ravi 3050

Somatic Cells Donkey Halari 180 (Vials)
Horse Zanskari 180 (Vials)

CONSERVATION AND CRYOPRESERVATION

CRP on Agrobiodiversity
This project encourages the development of somatic cell biobank of domestic livestock 

especially of endangered breeds to preserve valuable genotypes for future revitalization by animal 
cloning techniques. Ear marginal tissues from four populations of three species were utilized for 
establishment of cell lines by attachment cell culture method followed by cell cryopreservation 
technique. These included Mewari and Jalori camel, Halari donkey and Zanskari horse. Primary 
culture was established using explant culture technique. At about 7-10 days epithelial-like and 
fibroblast-like cells could be seen sprouting from the margins of explants. Fibroblast-like cells 
showed typical fusiform morphology with centrally located oval nuclei. Initially epithelial and 
fibroblast cells grew together but during subsequent passages, fibroblast cells grew rapidly and 
replaced the epithelial cells. Cells exhibited radiating, flame like or whirlpool like migrating patterns 
and density dependent inhibition during cell proliferation. Cells were free from microbial 
contaminations. The growth curve at passage-5 represented typically S-shaped as the cell population 
passed through lag, logarithmic and plateau phase. Population doubling time varied between 27.9-
31.37 hours with 0.86- 0.76 population doubling/24 hrs. The cells were cryopreserved from 4th to 6th

passage stocking at least 30 cryogenically-preserved vials (1×106 cells/ml) per animal. Chromosome 
karyotyping showed normal diploid number. Cells had more than 90% viability in culture after 1 
month of cryopreservation. These cells were morphologically indistinguishable from the cell stocks 
prior to freezing. These newly established cell lines of indigenous livestock preserves precious genetic 
resource at the cellular level and provides invaluable materials for genomic, post-genomic and 
somatic cell cloning research. 

Cells emerging from ear tissue explant in primary culture 

Near confluence cells on the day 6 of culture (x40 magnification).

Cells emerging from ear tissue explant in primary culture Fiberoblast (Somatic) Cells for Cryopreservation

Semen doses of 
47 breeds and 
somal ic  ce l ls 
of 15 breeds /
p o p u l a t i o n s 
h a v e  b e e n 
cryopreserved 
till date.
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Risk status and threats to native yak 
and donkey of Ladakh

LADAKH, A North Himalayan region possesses 
the populations of indigenous yak and donkeys, 
which are unique, homogenous and distinct. 
Populations of Ladakhi yaks and donkeys in 
their native tract have largely declined in the 
Leh district, with much significance between 
last two censuses. For yak, there was 4.9% 
annual decline rate overall, with a decrease 
from 18855 in 2012 to 14002 in 2019 in Leh. 
Donkey showed the worst situation as they 
declined alarmingly by half from 5226 to 2628 
during year 2012 to 2019 in the district. 

RISK TO both the populations was analysed 
by using real time population data, block 
wise for these species. Population data (2019) 
was obtained from the Animal Husbandry 
department, Leh. Decline rate of populations 
as well as probable extinction was calculated.

Risk analysis of Ladakhi Yak 

AMONG 13 blocks, only 10 blocks reported the 
yak population higher than 50. Yak population 
has shown to increase in some of the blocks 
including Khaltsi. Nyoma block, the largest 
yak population showed a decline of about 
55% during these years. Only two blocks 
-Khaltsi and Chumathang blocks had shown 
increasing trend of the population. Nyoma 
block which has the highest population among 
all the blocks showed 13.5% annual decline.
Overall yak in Leh district can be categorised 
as “Vulnerable” based on population size, as 
per the Guidelines by the NBAGR (Guidelines 
for the Management of Animal Genetic 
Resources). Further 4.9% annually decline of  
population would enhance it to the next higher 
risk category to “Endangered”.

Risk analysis of Ladakhi donkey 

ALL THE blocks of Leh reported the population 
of Ladakhi donkeys in the field areas, however, 
the population higher than 100 was in 7 
blocks only. Except in Turtuk, the population 

of donkeys has declined in all blocks, with an 
annual rate of decline, ranging from 1.3% in 
Chumathang to extremely high decline of 
30.5% in Thiksey block. During the survey, it 
was observed that the population of donkeys 
has become zero in quite a large number 
of villages, although sizable population was 
reported in previous 2012 census. Khaltsi 
block, which was carrying the highest donkey 
population, was the worst affected.

OVERALL ANNUAL decline rate of Ladakhi 
donkey in Leh district is very high (11.5%), 
and along with small population base, the 
population is in very high risk of extinction, 
within “Critical” category as per the guidelines 
laid by NBAGR. There is a probability of 
extinction of Ladakhi donkeys in Leh district 
in upcoming 60-70 years. 

Threats to native yak and donkey

A TOTAL of nine threat factors were reported 
and summarized through individual and 
group-interviews of the yak and donkey 
owners and stakeholders, which included – 
1) Utility: decreasing utility /limited income 
opportunities from yak husbandry, 2) 
Hybridization: preference for hybrids/other 
species, 3) Predation -increased predators, 
4) Interest: Socio-economic upliftment/
Declining interest of new generation/alternate 
occupations/migration, 5) Pasture: Shrinkage of 
grazing area/fodder unavailability, 6) Disease: 
disease outbreak, 7) Climate: changing climate/ 
increasing temperature, 8) Stock: lower genetic 
stock/low productivity/inbreeding, and 9) 
Government Support: Inadequate government 
support/policies/marketing. 

EACH OF the threat factors was compositely 
assessed by the owners with putting 
questionnaire of the threat during the survey 
conducted in 15 villages and given a numerical 
threat value as 0 for no threat, 1 for moderate 
threat and 2 for high threat assessment. Since 
all of the threats were depicting different 

Ladakhi donkey 
population is at 
'critical' lavel of 
risk.
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aspects related to the animal husbandry, they 
had different weights of importance.

THREAT STATUS in Ladakhi yak

IN YAKS, out of nine, four threats emerged with 
highest importance. Predation (29.4%) was 
the most important threat in yaks of Ladakh 
followed by interest (26.7%) of the people. 
Hybridization (15.5%) was third highest threat, 
however, with a difference of quite a margin 
from first two threats. Decreasing utility or 
limited income opportunities from yak farming 
was the next important threat, contributing 
11.9% of total threat. Other threats, which were 
contributing not more than 5% individually, 
were found to be much less important as 
mostly were present in few villages and with 
less intensity. In PCA, predation, interest, 
hybridization and utility were found to be 
most important to the total threat to the yak 
in the region.

THREAT STATUS in Ladakhi donkey

DONKEYS ARE facing severe threat in their 
native tracts; the risk status and threat levels 
are very high for donkeys compared to yak. 

In donkeys, out of nine, three threats were 
observed to be of the highest importance. 
Predation (33.3%) and utility (31.1%), both 
were most important threats. Declining 
interest (23.7%) was the third highest threat 
factor for the donkey population in the 
region. Small population and herd size also 
considered an important factor of threat in 
villages, wherever the population of donkeys 
was very less. Owners with one or two animals 
were found to feel much difficulty in breeding 
and replacement stock. Other threats were 
somewhat either localized or were posing no 
to moderate threat to the Ladakhi donkeys. In 
PCA analysis, these four threat factors were 
most significant for the overall threat of the 
Ladakhi donkeys in the region.

SERVICES

Karyotyping and DNA testing of 
breeding bulls for genetic defects 

CYTOGENETIC SCREENING was conducted in 
183 bovine males (131 cattle and 52 buffalo) 
reared for semen production at 11 government 
agencies and one Gaushala. Total 60 bulls/
males (40 cattle and 20 buffalo) were screened 
for DNA testing for citrullinemia and 12 
cattle males for BLAD, citrullinemia, Factor XI 
deficiency and DUMPS for HF only diseases. 
All the males/bulls were found to carry normal 
karyotype and genotypes. 

FIVE LETHAL genetic mutations specific 
to HF cattle namely Epidermolysisbullosa 

(KRT5), Vertebral and spinal dysplasia (T), 

Facial dysplasia syndrome (FGFR2), Abortion 

(embryonic lethality) due to RNF20 and TTF1 

were genotyped in Indian HF crossbred cows. 

Two (2%) out of 100 HF origin cattle screened 

were found to be carrier for TTF1 gene lethal 

mutation. Other mutations were not present in 

these HF or their crossbreds. Five lethal genetic 

mutations–HH1, HH3, HH4 and Holstein 

cholesterol deficiency (HCD), Jersey Haplotype 

(JH)1 and TTF1 were already reported for 

their presence in Indian cattle population, 

specifically in crossbreds using PCR based 

protocols developed in the project. 

Predation is 
t h e  h i g h e s t 
t h r e a t  f o r 
Ladakhi  yak 
and donkey.
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NETWORK PROGRAMME ON AnGR

Genetic diversity and differentiation 
of non-descript goat populations

SOJAT GOAT forms the part and parcel of the 
lives of the farmers in Pali, Jodhpur, and Nagaur 
districts of Rajasthan. These are large-sized, 
white in colour, and have dual utility. These 
goats fetch premium price during Eid festival. 
Genetic diversity was assessed in a lesser 
known Sojat goat population of Rajasthan 
using polymorphic microsatellite markers. 
The standard metrics of genomic diversity 

detected moderate variability with a total of 
159 alleles across 22 loci in this lesser-known 
population. The observed number of alleles 
had a mean value of 7.23±0.79. Similarly, a 
moderate magnitude of diversity was recorded 
in the Sojat population as the mean observed 
heterozygosity was (0.54±0.05). Significant 
heterozygote deficiency was noticed (F IS 
=0.07±0.03) pointing towards possibility of 
inbreeding due to the non-random mating 
in this population. The population did not 
suffer a reduction in effective population 
size in the last few generations. Mutation 
drift equilibrium did not reveal significant 
heterozygosity excess under all the models 
of microsatellite evolution and a normal 
L-shaped curve for frequency distribution of 
alleles indicated the absence of any recent 
genetic bottleneck. The results imply the 
necessity of scientific management programs 
to conserve the existing genetic variation and 
to avoid any escalation of inbreeding within 
the Sojat goat population.

BALANGIR, A non-descript goat population 
distributed in Balangir, Sonepur and Bargarh 
districts of Odisha state was explored for 
genetic variability and its relationship with two 
registered goat breeds of India- Ganjam and 
Black Bengal distributed in close geographical 
regions. 

FIRSTLY, F-STATISTICS for each of the loci across 
populations was computed. The global deficit of 
heterozygotes across populations (FIT) amounted 

to 32.8 %. An overall significant (P <0.001) deficit 
of heterozygotes (FIS) of 16.3 % occurred in the 
analyzed loci because of inbreeding within 
populations. The multi-locus FST values identified 
high breed differentiation as 20.7% of the total 
genetic variation was due to unique allelic 
differences between the three populations. 
Secondly, breed relationship visualized by 
constructing Neighbor joining (NJ) tree on the 
basis of Nei’s genetic distance and Principal 
coordinate analysis distinguished Balangir 
goat from both Black Bengal and Ganjam goat. 
The pair-wise Nei’s genetic distance  revealed 
the closeness between Balangir and Ganjam 
(0.197) and divergence between Black Bengal 
and Ganjam (0.717). Thirdly, assignment test 
could correctly assign all the individuals to their 
groups. The assignment test based on likelihood 
method with the leave one out procedure 
assigned 100% of the individuals correctly to 
their respective populations. In totality, all 
the approaches confirmed that Balangir goat 
population constitutes a distinct Indian goat 
germplasm.

Population assignment using log likelihood ratio (A), Principal Coordinate Analysis 
(B), and phylogenetic relationship among three goat populations

NETWORK PROJECT 

Genetic diversity and differentiation of non-descript goat populations
Sojat goat forms the part and parcel of the lives of the farmers in Pali, Jodhpur, and Nagaur districts of 
Rajasthan. These are large-sized, white in colour, and have dual utility. These goats fetch premium 
price during Eid festival. Genetic diversity was assessed in a lesser known Sojat goat population of 
Rajasthan using polymorphic microsatellite markers. The standard metrics of genomic diversity 
detected moderate variability with a total of 159 alleles across 22 loci in this lesser-known population. 
The observed number of alleles had a mean value of 7.23±0.79. Similarly, a moderate magnitude of 
diversity was recorded in the Sojat population as the mean observed heterozygosity was (0.54±0.05). 
Significant heterozygote deficiency was noticed (FIS =0.07±0.03) pointing towards possibility of 
inbreeding due to the non-random mating in this population. The population did not suffer a reduction 
in effective population size in the last few generations. Mutation drift equilibrium did not reveal 
significant heterozygosity excess under all the models of microsatellite evolution and a normal L-
shaped curve for frequency distribution of alleles indicated the absence of any recent genetic 
bottleneck. The results imply the necessity of scientific management programs to conserve the 
existing genetic variation and to avoid any escalation of inbreeding within the Sojat goat population.

Balangir, a non-descript goat population distributed in Balangir, Sonepur and Bargarh 
districts of Odisha state was explored for genetic variability and its relationship with two registered 
goat breeds of India- Ganjam and Black Bengal distributed in close geographical regions.
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Population assignment using log likelihood ratio (A), Principal Coordinate Analysis (B), and 
phylogenetic relationship among three goat populations

Firstly, F-statistics for each of the loci across populations was computed. The global deficit of 
heterozygotes across populations (FIT) amounted to 32.8 %. An overall significant (P <0.001) deficit 
of heterozygotes (FIS) of 16.3 % occurred in the analyzed loci because of inbreeding within 
populations. The multi-locus FST values identified high breed differentiation as 20.7% of the total 
genetic variation was due to unique allelic differences between the three populations. Secondly, breed 

Balangir  goat 
c o n s t i t u t e s 
a  d i s t i n c t 
populat ion in 
genetic analysis.
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“THE scope to increase the camel milk production, which is used 
in medicines and also has potential for export may be explored

DISCUSSIONS of the meeting taken by Honb’le PM on 18th June, 2014 
to review the Departments/Ministries (Department of AHD&F)

”



CHARACTERIZATION AND DOCUMENTATION 



CONSERVATION OF NATIVE BREEDS



STRUCTURAL AND FUNCTIONAL GENOMICS



VALUATION AND EVALUATION



POLICY DEVELOPMENT FOR AnGR MANAGEMENT

RESEARCH PROJECTS 
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RESEARCH PROJECTS 

S.N. Project 
type

Project Project Workers Duration Status 

Program 1: Characterization and documentation of native livestock and poultry resources 

1 Institute 
funded 

Characterization and evaluation 
of lesser known cattle populations 
(Vandharvi, Zari and Kamma) of 
Telangana state.

RK Pundir, PK Singh 
and PS Dangi and 
Sabyasachi Das 
(WASSAN-NGO)

July, 2017 to 
June, 2020 

(completed in 
Mar, 2020)

Completed 

2 Institute 
funded 

Identification and Characterization 
of goat germplasm of Andhra 
Pradesh and Telangana states

NK Verma, RAK 
Aggarwal, Rekha 
Sharma and PS Dangi

Oct, 2017 to 
Mar, 2020

Completed 

3 Institute 
funded 

Phenotypic and genetic 
characterization of yak and donkey 
populations of North trans-
Himalayan region of India

SK Niranjan, Rahul 
Behl, Jyotsna Behl, M 
Iqbal (CAHO, Leh) and 
Vijay K Bharti (DIHAR, 
Leh)

July, 2017 to 
Mar, 2020

Completed 

4 Institute 
funded 

Phenotypic and genetic 
characterization of Non-descript 
cattle in Madhya Pradesh

Jayakumar S, SK 
Niranjan, Ajit Pratap 
Singh (NDVSU) and 
DK Yadav (from April 
2020)

July, 2018 to 
Mar, 2020, 

extended upto 
Sept, 2020.

Completed 

5 Institute 
funded 

Characterization of non-described 
cattle population of Kerala and 
Tamil Nadu.

KN Raja, AK Mishra, R 
Saravanan (TANVAS) 
and K Anil Kumar

Oct, 2017 to 
Sept, 2020, ext. 
upto Mar, 2021

Ongoing 

6 Institute 
funded 

Characterization and evaluation 
of some non-descript buffalo 
populations of Central and Eastern 
India

Karan Veer Singh, 
Vikas Vohra (PI-up to 
29.06.18), RS Kataria, 
Monika Sodhi, , PS 
Dangi, SV Kuralkar 
(PGIVAS, Akola) and R 
Das (VO- ARD, Tirpura)

Oct, 2017 to 
Sept, 2020.

Completed

7 Institute 
funded 

Phenotypic characterization of some 
less known sheep populations of 
Uttarakhand and Andhra Pradesh

AK Mishra, KN 
Raja, Sunil Kumar 
(Pantnagar) and 
R Vinoo (Andhra 
Pradesh)

July, 2018 to 
June, 2022, 

limited upto 
Mar, 2021

Ongoing 

8 Institute 
funded 

Phenotypic and genetic 
characterization of donkeys of 
Western Uttar Pradesh.

Rahul Behl, SK 
Niranjan, Jyotsna Behl 
and PK Singh

Apr, 2019 to 
Mar, 2021

Ongoing 

9 Network 
Project

Network Project on Animal Genetic 
Resources.

RK Vijh 
(w.e.f.01.02.2019) 
Director NBAGR, 
Project coordinator 
and MS Tantia (I/c, 
Network Project)

1992- Contd. Ongoing 

10 Network 
Project

Characterization of local goat and 
cattle populations of Mahakaushal 
region of Madhya Pradesh and 
Jharkhand states.

MS Tantia, PK Vij, 
RAK Aggarwal, Rekha 
Sharma, PC Chandran, 
Amitava Dey, Reena 
Kamal (ICAR for ER-
Patana), Mohan Singh, 
(NDVSU, Jabalpur).

July, 2018 to 
June, 2022, 

limited upto 
Sept, 2020

Completed 

11 Institute 
funded 

Survey and documentation of native 
animal genetic resources of NEH 
region- Meghalaya

RK Pundir, I Ganguly 
and Avnish Kumar

Oct, 2019- Mar, 
2022

Ongoing
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S.N. Project 
type

Project Project Workers Duration Status 

12 Institute 
funded 

Survey and documentation of native 
animal genetic resources of NEH 
region- Sikkim

RAK Aggarwal, RS 
Gandhi, Jyotsana Behl, 
Jaykumar S (upto 
30.9.2020) and AHD of 
Sikkim

Oct, 2019- Mar, 
2022

Ongoing

13 Institute 
funded 

Survey and documentation of native 
animal genetic resources of NEH 
region- Tripura

Raja K N, Sanjeev 
Singh, P K Singh and 
Rajesh Paul

Oct, 2019- Mar, 
2022

Ongoing

14 Institute 
funded 

Survey and documentation of native 
animal genetic resources of NEH 
region- Nagaland

Anand Jain, NK Verma, 
DK Yadav, MS Dige 
and Hiabe Zeliang

Oct, 2019- Mar, 
2022

Ongoing

15 Institute 
funded 

Survey and documentation of native 
animal genetic resources of NEH 
region- Mizoram.

Monika Sodhi, RS 
Kataria, SP Dixit, and N 
Shyamsana Singh (CVS 
&AH, Aizawl)

Oct, 2019- Mar, 
2022

Ongoing

16 Institute 
funded 

Survey and documentation of native 
animal genetic resources of NEH 
region- Manipur.

Sonika Ahlawat, Reena 
Arora, Rahul Behl, PK 
Vij and Th. Ranadhir 
Singh

Oct, 2019- Mar, 
2022

Ongoing

17 Institute 
funded 

Survey and documentation of native 
animal genetic resources of NEH 
region- Assam

KV Singh, MS Tantia, 
Rekha Sharma and 
Soumya Dash

Oct, 2019- Mar, 
2022

Ongoing

18 Institute 
funded 

Survey and documentation of native 
animal genetic resources of NEH 
region- Arunachal Pradesh.

SK Niranjan, AK 
Mishra, Amod Kumar 
and Jaideep Kumar 
Singh (KVK, Upper 
Siang, Geku (AP).

Oct, 2019- Mar, 
2022

Ongoing

19 Institute 
funded 

Differentiation of cattle breeds/
populations based on physical and 
biometric traits.

RK Pundir and PK 
Singh

June, 2020 to 
Sept, 2020

Completed

20 Institute 
funded 

A study on multivariate analysis 
of morphometric traits in small 
ruminant indigenous populations/
breeds of India

Dinesh Kumar Yadav 
(PI from 31.10.2020), 
Anand Jain (PI upto 
31.10.2020) and NK 
Verma (upto 31.8.2020)

Apr, 2020 to 
Mar, 2021 

Ongoing

Program 2: Conservation of native breeds of livestock and poultry species

21 Institute 
funded 

Conservation of Sahiwal and 
Hariana cattle at Gaushalas

RK Pundir, Arjava 
Sharma (up to 
31.12.2018), PK Singh, 
AK Mishra and KN Raja

April, 2015 to 
Mar, 2020

Completed 

22 Ext 
funded 

CRP on Agro-biodiversity 
Conservation of Animal Genetic 
Resources.

MS Tantia, RAK 
Aggarwal, PK Vij, and 
Rekha Sharma 

June, 2015 to 
Mar, 2017, 

extended up 
to Mar, 2020, 

extended up to 
Mar, 2021

Ongoing 

23 Institute 
funded 

Evaluation of genetic diversity in 
conserved cattle and buffalo bulls.

Amod Kumar Apr, 2020 to 
Mar, 2021

New 
(initiated 

in Apr, 
2020)

Program 3: Structural and functional genomics of native livestock and poultry resources

24 Ext 
Funded 
-CABin

Transcriptome analysis to decipher 
molecular mechanism related 
to distinctive morphological 
phenotypes in Indigenous poultry

RK Vijh, PI and 
Jayakumar S

Upto Mar, 2020 Completed 
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S.N. Project 
type

Project Project Workers Duration Status 

25 National 
Fellow

Genome data mining to unravel 
molecular basis of thermo 
tolerance and adaptation to diverse 
environment in native cattle and 
buffaloes.

Manishi Mukesh May, 2011 to 
May, 2016. 

Phase II up to 
23rd May, 2021

Ongoing 

26 Ext 
Funded 

ICAR-AGRI Consortia Research 
Plate form project on Genomics: 
- Identification of markers for 
economic traits and Transcriptomics 
study in Buffalo and goats.

Reena Arora (PI 
from  April 2019) RK 
Vijh,  Sonika Ahlawat, 
Jayakumar S and SP 
Dixit

June, 2015 to 
Mar, 2017, 

extended up 
to Mar, 2020, 

extended up to 
Mar, 2021

Ongoing 

27 Institute 
funded 

Understanding the molecular basis 
of characteristic white markings and 
their inheritance in Nili Ravi buffalo

RS Kataria, M Mukesh, 
Vikas Vohra (NDRI), 
Sanjay Kumar & KL 
Mehra-CIRB-Nabha 
Campus and KP Singh-
CIRB-Hisar.

July, 2018 to 
June, 2020, 

extended upto 
Sept, 2020

Completed 

28 Institute 
funded 

Characterization of hybrid sterility 
locus (PRDM9) in Equines, Camels 
and Pigs.

Sonika Ahlawat, Rekha 
Sharma, Reena Arora 
and Karan Veer Singh

July, 2018 to 
June, 2021, 

limited upto 
Sept, 2020

Completed 

29 Institute 
funded 

In-silico and in-vitro analysis of 
genome-wide SNPs in indigenous 
and exotic cattle for local 
adaptation.

Sanjeev Singh, I 
Ganguly, SP Dixit, and 
AK Bhatia

July, 2018 to 
June, 2021

Ongoing 

30 Institute 
funded 

Study on the Variability and 
Evolution of Bovine Beta–Defensin 
Genes.

Jyotsna Behl, 
Jayakumar S (upto 
30.9.2020), Rahul Behl 
and NK Verma (upto 
31.8.2020)

July, 2018 to 
June, 2021, 

limited upto 
Mar, 2021

Ongoing 

31 Institute 
funded 

Optimisation of Genomic Selection 
in Livestock Species using Genetic 
Algorithm.

Avnish Kumar, Dinesh 
Kumar Yadav and SP 
Dixit

April, 2019 to 
Mar, 2022

Ongoing 

32 Institute 
funded 

Reference based genome assembly 
of Indian Swamp buffalo

Jayakumar S April, 2019 
to Mar, 2020, 

extended up to 
Mar 2021

Ongoing 

33 Institute 
funded 

Genomic diversity and Selection 
signature of Indian native goat 
breeds

Indrajit Ganguly, 
Sanjeev Singh, SP Dixit 
and Avnish Kumar

Oct, 2019 to 
Sept, 2022

Ongoing

34 Institute 
funded 

Phylogenomics of Indian sheep 
breeds

Reena Arora, Sonika 
Ahlawat and RK Vijh

Oct, 2019 to 
Sept, 2022

Ongoing

35 Institute 
funded 

Whole genome sequencing of 
livestock species of India

Reena Arora (PI w.e.f. 
30.11.2020), RK Vijh 
(PI upto 30.11.2020), 
Sonika Ahlawat, 
Jyotsna Behl, Rekha 
Sharma, SK Niranjan, 
Jayakumar S, Karan 
Veer Singh, Dige 
Mahesh Shivanand, 
Amod Kumar and 
Soumya Dash

Oct, 2019 to 
Sept, 2020

ext. upto Mar, 
2021

Ongoing
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S.N. Project 
type

Project Project Workers Duration Status 

36 Ext 
Funded 
-CABin

Comparative Genome analysis of 
Indian Chicken breeds.

RK Vijh, Reena Arora, 
Jayakumar S and 
Sonika Ahlawat from 
NBAGR and SB Lal 
(CCPI), DC Mishra, Md. 
Samir Farooqi and 
Sudhir Srivastava from 
ICAR-IASRI.

April, 2020 to 
Mar, 2025.

Ongoing

Programme 4: Valuation and evaluation for utilization of native livestock and poultry resources

37 Institute 
funded 

Identification of Genetic and 
phenotypic variation associated with 
Tick infestation in Indian Cattle

Karan Veer Singh and 
Kamal Jaiswal, BBAU 
Lucknow. (Jayakumar S 
up to 3.5.17 and Vikas 
Vohra up to 29.06.18).

April, 2016 
to Mar, 2019, 

extended up to 
Mar 2020

Completed 

38 Institute 
funded 

Identification, characterization and 
evaluation of mixed indigenous 
cattle populations of Haryana, 
Punjab and North-West Rajasthan

Anand Jain DK Yadav 
and HK Singh (CHRS-
Rohtak)

Oct, 2017 to 
Mar, 2020.

Completed 

39 Network 
Project

Evaluation of Kadaknath, Desi and 
broiler chicken meat for Histidine 
containing dipeptides

Rekha Sharma, Sonika 
Ahlawat, MS Tantia, 
Vivek Sharma (NDRI) 
and Mohan Singh 
(NDVSU, Jabalpur)

July, 2018 to 
June, 2021, 

limited upto 
Sept, 2020 

Completed 

40 Institute 
funded 

Study of lactation curves in Murrah 
buffaloes.

Anand Jain, ID Gupta 
(NDRI), HK Singh 
(CHRS-Rohtak) and 
Ashish Ranjan (VS-
Gaya, Bihar w.e.f. Oct, 
2019).

April, 2019 to 
Sept, 2020

Completed 

41 Institute 
funded 
(Service 
project)

Karyotyping and DNA Testing for 
Screening Genetic Defects in Indian 
Bovines. 

SK Niranjan and 
Jayakumar S (upto 
30.9.2020)

April, 2016 to 
Mar, 2021.

Ongoing 

42 Institute 
funded 

Milk transcriptome profiling for 
development of biomarker for 
selection in Indian goats (Capra 
hircus)

Dige M S April, 2020 to 
Mar, 2021

Ongoing

43 Institute 
funded 

Transcriptome profiling of 
exosomes purified from milk/ 
colostrum of native and exotic cows.

Monika Sodhi, RS 
Kataria, AK Mohanty 
and Sudarshan Kuma

April, 2020 to 
Mar, 2021

Ongoing

Programme 5: Policy Development for AnGR management

44 Institute 
funded 

Evaluation of livestock policies and 
programmes for the management 
of Animal Genetic Resources in 
Haryana and Punjab states

PK Singh, RK Pundir, 
Arjava Sharma (up to 
31.12.2018), HK Verma 
(GADVASU) and AK 
Mishra from April 2019

July, 2017 to 
June, 2019 

extended up 
to June, 2020, 

extended up to 
Mar, 2021

Ongoing 
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“SUSTAINABLE development & biodiversity conservation must be 
our guiding principles in making a clean & green Earth 

ADDRESS by Honb’le PM on  102nd Indian Science Congress 3rd January, 
2015;1st International Agrobiodiversity Congress 6th November, 2016.

”



INTERNATIONAL PUBLICATIONS



NATIONAL PUBLICATIONS



RESEARCH ABSTRACTS 



TECHNICAL ARTICLES

MONOGRAPHS



PATENTS AND TECHNOLOGIES



AWARDS AND RECOGNITIONS

PUBLICATIONS 
TECHNOLOGIES & AWARDS
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INTERNATIONAL PUBLICATIONS 
1. Ahlawat S, Arora R, Sharma R, Sharma U, 

Mandeep Kaur, Kumar A, Singh KV, Singh 
MK and Vijh RK (2020). Skin transcriptome 
profiling of Changthangi goats highlights 
the relevance of genes involved in Pashmina 
production. Scientific Reports. 10: 6050. 
doi: 10.1038/s41598-020-63023-6. 

2. Ahlawat S, Arora R, Sharma U, Sharma A, 
Girdhar Y, Sharma R, Kumar A and Vijh 
RK (2020). Comparative analysis of cattle 
and buffalo lactome identifies genes that 
might contribute to lower susceptibility to 
mammary infections in buffaloes. Gene. 
doi.org/10.1016/j.gene.2020.145101. 

3. Ahlawat S, Vijh RK, Sharma A, Sharma 
U, Girdhar Y, Kaur M, Chhabra P, Kumar 
A and Arora R (2020). Milk somatic cell 
derived transcriptome analysis identifies 
regulatory genes and pathways during 
lactation in Indian Sahiwal cattle (Bos 
indicus). Molecular Biology Reports. DOI: 
10.1007/s11033-020-05764-1. 

4. Devadasan MJ, Ravi Kumar D, Vineeth 
MR, Choudhary A, Surya T, Niranjan SK, 
Verma A and Jayakumar S (2020). Reduced 
representation approach for identification 
of genome‑wide SNPs and their annotation 
for economically important traits in Indian 
Tharparkar cattle. 3 Biotech, 10:309, https://
doi.org/10.1007/s13205-020-02297-z.

5. Diwedi J, Singh AW, Ahlawat S, Sharma R, 
Arora R, Sharma H, Raja KN, Verma NK 
and Tantia MS (2020). Comprehensive 
analysis of mitochondrial DNA based 
genetic diversity in Indian goats. Gene. 
756, 144910. 

6. Dixit SP, Singh S, Ganguly I, Bhatia AK, 
Sharma A, Kumar NA, Dang AK and 
Jaykumar S (2020). Genome‑Wide Runs 
of Homozygosity Revealed Selection 
Signatures in Bos indicus. Frontiers in 
Genetics 11:92.

7. Ganguly I, Jeevan C, Singh S, Dixit SP, 
Sodhi M Ranjan A, Kumar S and Sharma A 
(2020). Y‑chromosome genetic diversity of 
Bos indicus cattle in close proximity to the 
centre of domestication, Scientific reports, 
10(1):1-9.

8. Jayakumar S, Vineeth MR, Surya T, Karanveer 
S, Dixit SP, Niranjan SK, Tantia MS, Gupta 
ID and Ravikumar D (2020). Genomic 
divergence reveals unique populations 
among Indian Yaks. Scientific Reports, 10 
(1) DOI: 10.1038/s41598-020-59887-3.

9. Kaur M, Kumar A, Naveen Kumar S, 
Mohamed Nadeem F, Chhabra P, Ahlawat 
S, Vijh RK, Yadav A and Arora R (2020). 
Differential expression of miRNAs in 
skeletal muscles of Indian sheep with 
diverse carcass and muscle traits. Scientific 
Reports. 10, 16332. doi.org/10.1038/
s41598-020-73071-7. 

10. Kumar A, Gupta ID, Mohan G, Vineeth 
MR, Ravi Kumar D, Jayakumar S, Kataria 
RS, Niranjan SK (2020). Alternate PCR 
assays for screening of JH1 mutation 
associated with embryonic death in Jersey 
cattle. Molecular and Cellular Probes doi.
org/10.1016/j.mcp.2020.101688.

11. Kumar DR, Devadasan MJ, Surya T, Vineeth 
MR, Choudhary A, Jayakumar S, Kataria RS, 
Niranjan SK, Tantia MS and Verma A (2020). 
Genomic diversity and selection sweeps 
identified in Indian swamp buffaloes 
reveals it’s uniqueness with riverine 
buffaloes. Genomics 112 (3), 2385-2392, 
doi.org/10.1016/j.ygeno.2020.01.010 .

12. Mishra SK, Niranjan SK, Singh R, Kumar P, 
LavaKumar S, Banerjee B, Kataria RS (2020). 
Diversity analysis at MHC class II DQA 
locus in buffalo (Bubalus bubalis) indicates 
extensive duplication and trans-species 
evolution. Genomics. 112, 4417-4426. doi.
org/10.1016/j.ygeno.2020.07.041.

17  papers  were 
p u b l i s h e d  i n 
international journal 
including Genomics 
(NAASIF 12.02).
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13. Sharma R,  Ahlawat  S ,  Sharma H, 
Bhagat RL, Singh PK and Tantia MS 
(2020). Identification of a new potential 
native Indian cattle breed by population 
differentiation based on microsatellite 
markers. Molecular Biology Reports, doi.
org/10.1007/s11033-020-05639-5

14. Sharma R, Ahlawat S, Sharma H, Sharma, 
P, Panchal P, Arora R and Tantia MS (2020). 
Microsatellite and mitochondrial DNA 
analyses unveil the genetic structure of 
native sheep breeds from three major 
agro‑ecological regions of India. Scientific 
Reports. 10: 204222, doi.org/10.1038/
s41598-020-77480-6

15. Sharma R, Ahlawat S, Sharma H, Ved 
Prakash, Shilpa, Khatak S, Sawal R K and 
Tantia MS (2020). Identification of a new 
Indian camel germplasm by microsatellite 
markers based genetic diversity and 

population structure of three camel 
populations. Saudi Journal of Biological 
Sciences 27(7): 1699–1709. doi: 10.1016/j.
sjbs.2020.04.046.

16. Singh LV, Tripathi V, Sharma R, Maitra 
A and Pandey AK (2020).  Genetic 
diversity, population structure of seven 
Indian domestic goat breeds based 
SNPs identified in CAPN1 gene. Animal 
gene, 17–18, 200104. Doi:10.1016/j.
angen.2020.200104. 

17. Singh R, Lava Kumar S, Mishra SK, Gurao 
A, Niranjan SK, Vohra V, Dash SK, Rajesh 
C and Kataria RS (2020). Mitochondrial 
sequence‑based evolutionary analysis of 
riverine–swamp hybrid buffaloes of India 
indicates novel maternal differentiation 
and domestication patterns. Animal 
Genetics, 51(3):476-482 doi: 10.1111/
age.12938.

NATIONAL PUBLICATIONS
1. Behl R, Niranjan SK, Behl J and Vijh RK (2020). 

Individual identification and population 
assignment with microsatellite markers in 
three Indian donkey populations. Indian 
Journal of Animal Sciences, 90: 584-587.

2. Behl R, Vij PK, Niranjan SK, Jayakumar 
S, Behl J and Vijh RK (2020). Yak genetic 
resources of India: distribution, types and 
characteristics. Indian Journal of Animal 
Sciences, 90: 831-836.

3. Kaur M, Kumar A, Naveen Kumar S, 
Mohamed Nadeem F, Ahlawat S, Vijh RK, 
Yadav A and Arora R. 2020. Exploring the 
skeletal muscle miRNAome of Bandur sheep 
using RNA sequencing. Indian Journal of 
Animal Science, 90 (8): 118–122. (NAAS 6.23).

4. Loat S, Kumari N, Dhilor N, Kumar A, Kumar 
N, Niranjan SK, Sodhi M, Mukesh M and 
Kataria RS (2020). Expression analysis of 
MHC class II DRB3 gene in mastitis affected 
indicus and crossbred cattle. Indian 
Journal of Animal Sciences, 90:395-396.

5. Mishra AK, Jain A and Singh S (2020). 
Chitarangi Sheep: A new carpet type ovine 
genetic resource of north‑western India, 
Indian Journal Animal Sciences, 90(2): 
285-287.

6. Mishra AK, Jain A and Singh S, Ahlawat S 
and Sharma R (2020). Microsatellite and 
mitochondrial DNA based genetic diversity 
analysis of a lesser known Chitarangi 
sheep of North‑Western India, Indian 
Journal Animal Sciences, 90 (3):407-411.

7. Pundir RK, Singh PK, Dangi PS and Das S 
(2020). Characterization of Jhari cattle – A new 
cattle germplasm from Telangana. Indian 
Journal Animal Sciences, 90(11): 1494-1498.

8. Sehrawat R, Sharma R, Ahlawat S, Sharma 
V, Thakur MS, Kaur M, Mishra AK and Tantia 
MS (2020). Quality characteristics of Breast 
and thigh chicken meat from free‑range 
system: Comparative antioxidant profile 
of indigenous and improved germplasm, 
Indian Journal of Animal Research (online 
IJAR B‑4309) 

5 papers were 
p u b l i s h e d 
i n  S c i e n t i f i c 
Reports.
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9. Sharma A, Singh KV, Sivalingam J, 
Manimohan P, Saroha V, Ravikumar D, 
Kumar D and Dixit SP (2020). Genetic 
diversity analysis among Indian goat breeds 
based on mitochondrial DNA. Indian 
Journal of Animal Sciences, 90 (6): 879–884.

10. Sharma H, Sharma R, Ahlawat S, Raja 
KN, Jain A and Tantia MS (20200. Genetic 
diversity status of only registered cattle 
breed of Chhattisgarh‑ Kosali. Indian 
Journal of Animal Science, 90(6): 873-878.

11. Sharma R, Taggar RK, Chakraborty D, 
Sharma H, Ahlawat S, Vohra V and Tantia 
MS (2020). Molecular and phenometric 
characterization of Bhakarwali goat breed 
of India. Indian Journal of Animal Sciences, 
90 (7): 1011–1017.

12. Singh KV, Kumar A, Singh M, Jaiswal K 
and Mukesh M (2020). Epidemiology 
and seasonal variation of ixodid ticks in 
dairy cattle of gangetic plains of Uttar 
Pradesh, India. Agricultural Science Digest, 
10.18805/ag.D-4983.

13. Singh KV, Verma UK, Arora M, Kataria 
RS and Niranjan SK (2020). Cytogenetic 
analysis reveals existence of swamp 
buffalo population in Meghalaya. Indian 
Journal of Animal Sciences, 90 (6): 868–870.

14. Singh S, Singh KM and Ganguly I (2020). 
Effect of season and SNPs of HSP90 and 
HSP70 genes on the biochemical traits in 
Indian sheep (Ovis aries) breeds. Indian 
Journal of Animal Sciences, 90(6):947-949.

15. Vandana C M, Saravanan R, Murali N, Raja 
KN, Mishra AK, Pichler R and Kathiravan 
P (2020). Short Tandem Repeat (STR) 
based assessment of genetic diversity of 
Alambadi– A draught cattle breed of Tamil 
Nadu. Indian Journal Animal Sciences, 90 
(1): 38-43. 

16. Yadav DK, Arora R and Jain A (2020). 
Evaluation of five ecotypes of Deccani 
sheep in Maharashtra. Indian Journal of 
Small Ruminants, 26 (1):15-21. 

RESEARCH ABSTRACTS 
1. Behl JD, Ahlawat S, Sharma R and Sharma 

A (2020). Genetic variability present across 
the caprine Class II MHC‑DRB 3.2 locus 
(CLA‑DRB3.2) The indigenous Barbari 
goat breed of India. In compendium 
“Enhancement of Farmers income through 
management of animal genetic resources”. 
Feb 10‑11, 2020. College of Veterinary Sc. 
& AH, NDVSU, MHOW (MP).

2. Behl R, Niranjan SK, Behl J and Singh PK 
(2020). Phenotypic characterization of 
donkeys of Mathura districts of Uttar 
Pradesh. In compendium “Enhancement 
of Farmers income through management 
of animal genetic resources”. Feb 10‑11, 
2020. College of Veterinary Sc. & AH, 
NDVSU, MHOW (MP), 182.

3. Bharadwaj S, Singh S, Ganguly I, Bhatia 
AK and.Dixit SP (2020). Genome wide 
diversity analysis of Indian cattle (Bos 
indicus) Breeds adapted to cold and hot 

agro‑climatic conditions. Compendium 
of the National Symposium on Enhancing 
of farmer’s income through management 
of Animal Genetic Resources. Feb, 10‑11, 
2020. College of Veterinary Sci & AH., 
Mhow, pg no. 216.

4. Kataria RS, Niranjan SK, Kumari N and 
Dige MS (2020). Exploring genetic basis 
of disease resistance in indigenous 
livestock species with special reference 
to MHC allelic diversity. In compendium 
“Enhancement of Farmers income through 
management of animal genetic resources”. 
Feb 10‑11, 2020. College of Veterinary Sc. 
& AH, NDVSU, MHOW (MP), 76‑79.

5. Kaur M, Kumar A, Chhabra P, Naveen 
Kumar S, Mohamed Nadeem Fairoze, 
Ahlawat S, Kumar A, Vijh RK, Yadav A and 
Arora R (2020). Differential expression 
analysis of microRNAs (miRNAs) from 
skeletal muscle of Indian sheep. In 

Indian J. of Animal 
Sc ience was the 
m o s t  p r e f e r r e d 
journal for scientific 
publication of the 
bureau.
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compendium “Enhancement of Farmers 
income through management of animal 
genetic resources”. Feb 10‑11, 2020. 
College of Veterinary Sc. & AH, NDVSU, 
MHOW (MP), Pp. 227‑228.

6. Kumar A, Kaur M, Chhabra P, Sharma U, 
Ahlawat S, Yadav A, Vijh RK and Arora 
R (2020). Exploring molecular basis of 
muscling traits through transcriptome 
profiling in Barbari goat. In compendium 
“Enhancement of Farmers income through 
management of animal genetic resources”. 
Feb 10‑11, 2020. College of Veterinary Sc. 
& AH, NDVSU, MHOW (MP), Pp. 228‑229.

7. Mishra AK, Raja KN, Vinoo R and K Surendra 
(2020). Characterization of Macherla sheep 
of Prakasham district of Andhra Pradesh, 
In compendium “Enhancement of Farmers 
income through management of animal 
genetic resources”. Feb 10‑11, 2020. 
College of Veterinary Sc. & AH, NDVSU, 
MHOW (MP), pp: 171.

8. Pundir RK, Mishra a K, Raja KN, Singh PK 
and Sharma A (2020). Conservation of 
sahiwal and Hariana cattle at Gaushalas 
In compendium “Enhancement of Farmers 
income through management of animal 
genetic resources”. Feb 10‑11, 2020. 
College of Veterinary Sc. & AH, NDVSU, 
MHOW (MP), pp: 149.

9. Raja KN, Mishra AK and N Jayadevan 
(2020). Phenotypic characterization of 
short statured cattle populations of Kerala 
In compendium “Enhancement of Farmers 
income through management of animal 
genetic resources”. Feb 10‑11, 2020. 
College of Veterinary Sc. & AH, NDVSU, 
MHOW (MP), pp: 156.

10. Sharma H, Sharma R, Aggarwal RAK, Vij 
PK, Ahlawat Sonika and Tantia (2020) 
Microsatellite‑based genetic diversity 
and mutation drift  equil ibrium in 
Mangadh dahodi cattle. In compendium 

“Enhancement of Farmers income through 
management of animal genetic resources”. 
Feb 10‑11, 2020. College of Veterinary Sc. 
& AH, NDVSU, MHOW (MP),

11. Sharma R, Taggar RK, Chakraborty D, 
Sharma H, Ahlawat S, Vohra Vand Tantia 
MS (2020). Characterization of Bhakarwali‑ 
a high altitude goat breed of India. In 
compendium “Enhancement of Farmers 
income through management of animal 
genetic resources”. Feb 10‑11, 2020. College 
of Veterinary Sc. & AH, NDVSU, MHOW (MP),

12. Sharma R, Ahlawat S, SharmaH, Prakash 
V, Sawal RK and Tantia MS (2020). Genetic 
diversity and population structure based 
on microsatellite markers establishes 
uniqueness of non descript Sindhi camel 
population In compendium “Enhancement 
of Farmers income through management 
of animal genetic resources”. Feb 10‑11, 
2020. College of Veterinary Sc. & AH, 
NDVSU, MHOW (MP), 

13. Singh KV, Verma UK, Kataria RS and 
Niranjan SK (2020). Cytogenetic profiling 
analysis reveals existence of swamp 
buffalo population in Meghalaya state. In 
compendium “Enhancement of Farmers 
income through management of animal 
genetic resources”. Feb 10‑11, 2020. 
College of Veterinary Sc. & AH, NDVSU, 
MHOW (MP), 158.

14. Singh R, Mishra SK, Gurao A, Niranjan 
SK, Vohra V, Dash SK and Kataria RS 
(2020). Molecular characterization and 
identification of genetic polymorphism in 
HSP70 gene of Indian riverine and swamp 
buffaloes. In compendium “Enhancement 
of Farmers income through management 
of animal genetic resources”. Feb 10‑11, 
2020. College of Veterinary Sc. & AH, 
NDVSU, MHOW (MP), 232.

15. Tantia MS, Vij PK, Aggarwal RAK, Sharma R, 
Chandran PC, Reena K, Dey A and Sharma 

M o s t  o f  t h e 
a b s t r a c t s 
b y  B u r e a u 
scientists have 
been published 
during SOCDAB 
N a t i o n a l 
Symposium.
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H (2020)Comprehensive characterization 
identifies a new potential goat breed Palamu 
from Jharkhand state. In compendium 
“Enhancement of Farmers income through 
management of animal genetic resources”. 
Feb 10‑11, 2020. College of Veterinary Sc. 
& AH, NDVSU, MHOW (MP), 

16. Verma NK, Aggarwal RAK, Sharma R and 
Dangi PS (2020) Preliminary survey of goats 
of Andhra Pradesh and their management. 
In compendium “Enhancement of Farmers 
income through management of animal 

genetic resources”. Feb 10‑11, 2020. College 
of Veterinary Sc. & AH, NDVSU, MHOW (MP).

17. Sehrawat R, Sharma R, Ahlawat S, Sharma 
V, Thakur MS, Sharma H, Kaur M and 
Tantia MS (2020). Rural backyard poultry 
Kadaknath is a black goldmine based 
on meat antioxidative capacity by 1st 
International conference of Indian Science 
Congress‑ Rohtak Chapter on Science 
and technology: Rural development 
(ICSTRD‑2020) organized at Rohtak 
University from 4‑5th March, 2020. 

TECHNICAL ARTICLES
1. अग्रवाल रा. ए. के. एव कुमार अमोद (2020). पशु 

आनवुंशशक संसाधन ववववधता एवम एकस-सीटू 
संरक्षण. पशुधन प्रकाश. भाकृअनुप- राष्टीय पशु 
आनुवंशशक संसाधन बयूरो, करनाल।

2. कुमार अमोद, अग्रवाल रा. ए. के. एव तांतीया एम. 
एस (2020). डेयरी व्यवसाय में अभभलेखों का 
महत्तब. पशुधन प्रकाश. भाकृअनुप- राष्टीय पशु 
आनुवंशशक संसाधन बयूरो, करनाल।

3. Kumar A. (2020). Breed Specific 
Differences in Susceptibility to 
Tropical Theileriosis in Cattle. Food 

and Scientific Reports ISSN 2582-
5437.

4. ममश्र अवनल कुमार एवं गोवने गोपाल (2020). 
पांचाली भेंड़ : भारत वर्ष की एक बहु उदे्शीय देशी 
नसल, पशुधन प्रकाश, 2020, 13-15.

5. वनरंजन एस के , ममश्र ए के, ससंह जय दीप के, गामी 
टी एवं कुमार अमोद. 2020. अरूणाचल प्रदेश के 
अववितीय पशु आनुवंशशक संसाधनों के प्रलेखन एवं 
नसल पंजीकरण की आवशयकता, पशुधन प्रकाश, 
2020, 1 – 8. 

MONOGRAPHS
1. Mishra AK, Jain A, Singh S, Ahlawat S and 

Sharma R (2020) Sheep genetic Resources 
of India; Chitarangi (a carpet quality wool 
producing sheep), p40, ICAR‑NBAGR Karnal. 

2. Verma NK Aggarwal, RAK, Sharma Rekha 
and Dangi PS (2020). Monographs on 
“Goat genetic resources of India: Goat 
Germplasm of Telangana and Andhra 
Prades States of India”. Monograph No. 
120/2020, P27. ISBN: 978‑93‑83537‑42‑6.

3. A monograph entitled "Kathani Cattle: 
A cattle genetic resources from Vidarbh 
region of Maharasthra" was published 
under Network Project on AnGR (p 78).
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PATENTS AND TECHNOLOGIES

List of patents filed by the Bureau during 2020

S. 
No.

Name of the Technology Inventors Patent Application 
number and date

Date of filing 

1 High Density Chip of 
Indigenous Zebu Cattle 
(Bos indicus)

Dr. Ramesh Kumar Vijh, Upasna 
Sharma, Prerna Kapoor and 
Meenal Raheja

202011046970 28th October 2020

2 High Density Chip of 
Indigenous Riverine 
buffaloes (Bubalus bubalis)

Dr. Ramesh Kumar Vijh, Upasna 
Sharma, Prerna Kapoor and 
Meenal Raheja

202011046971 28th October 2020

3 High Density SNP Chip 
of indigenous backyard 
poultry breed

Dr. Ramesh Kumar Vijh, Upasna 
Sharma, Prerna Kapoor, Meenal 
Raheja, Reena Arora and Sonika 
Ahlawat 

202011057421 31st December 2020

4 High Density Chip of 
Capra hircus

Dr. Ramesh Kumar Vijh, Upasna 
Sharma, Prerna Kapoor, Meenal 
Raheja, Reena Arora and Sonika 
Ahlawat

202011057422 31st December 2020

AWARDS AND RECOGNITIONS 

Life-time Achievement Award

DR AK MISHRA received Pashudhan Praharee 
Ram Singh Memorial National Animal Welfare 
Life time achievement Award 2020.

Best Paper Award 

PRESTIGIOUS “Journal of Food Science and 
Technology Best Paper Award of the year 2018 
for the paper “Comparative milk metabolite 
profiling for exploring superiority of indigenous 
Indian cow milk over exotic and crossbred 
counterparts” by Rekha Sharma, Sonika 
Ahlawat, R A K Aggarwal, Ajit Dua, Vivek Sharma 
and M S Tantia. Journal of Food Science and 
Technology (Springer) 55 (10): 4232‑4243. 

BEST PAPER AWARD for “Differential expression 
analysis of microRNAs (miRNAs) from skeletal 
muscle of Indian sheep,” by Kaur M, Kumar 
A, Chhabra P, Naveen Kumar S, Mohamed 
Nadeem Fairoze, Sonika Ahlawat, Kumar A, 
Vijh RK, Yadav A and Arora R. In: National 
Symposium on Enhancement of farmers’ 
income through management of Animal Genetic 
Resources, SOCDAB, CVSc&AH, Mhow,February 
10-11, 2020.

Paper Presentation Awards

FIRST PRIZE to the poster presented in Technical 
session V entitled “Antioxidant activity (metal 

chelation ability) analysis of indigenous 
Kadaknath chicken and commercial broiler 
meat” by Renuka Sehrawat, Rekha Sharma*, 
Sonika Ahlawat, Vivek Sharma, M S Thakur, 
Manjeet Kaur and M S Tantia in XVII National 
Symposium of SOCDAB on “Enhancement 
of Farmers’ Income through Management of 
Animal Genetic Resources” organized at COVSc 
& AH, Mhow on 10‑11 February, 2020.

SECOND PRIZE to the Oral presentation in 
Technical session II entitled “Genetic diversity 
and population structure based on microsatellite 
markers establishes uniqueness of non‑descript 
Sindhi camel population” by Rekha Sharma, 
Sonika Ahlawat, Himani Sharma, Ved Prakash, 
R K Sawal and M S Tantia in XVII National 
Symposium of SOCDAB on “Enhancement 
of Farmers’ Income through Management of 
Animal Genetic Resources” organized at COVSc 
& AH, Mhow on 10‑11 February, 2020.

नराकास हिन्दी पुरसकार
भारतीय भैंस की नसलें :संकलनः करणवीर ससंह, 
रणजीत कटाररया, साकेत वनरंजन, अवनीश भाटटया 
एवं आज्षव शमा्ष ICAR-NBAGR Pub. No: #114/ 
2018 नराकास 1st Prize Award 2019.

मुगगी पालन: मांस व अंडे की उपयोगी नसलें: संकलनः 
करणवीर ससंह, सतपाल बैंस, पी के ववज, आर के ववज 
ICAR-NBAGR Pub. No: #116/2019. नराकास 
3rd Prize Award 2019.

P a t e n t s  f o r 
4  H D  c h i p s 
( Z e b u  c a t t l e , 
riverine buffalo, 
backyard poultry 
& goat )  were 
filed.
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“FOR health conscious people and malnourished children A2 
Milk, KanKrej cows A2 Milk would be very beneficial. We should 

promote KanKrej breed and improve it to increase per capita milk 
production through scientific ways

ADDRESS by Honb’le PM on inauguration ceremony of 
Amul units in Deesa, Gujarat, 10th December, 2016.

”



CAPACITY BUILDING



HUMAN RESOURCES 
DEVELOPMENT PROGRAMS 

CAPACITY BUILDING
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CAPACITY BUILDING 

Awareness Programmes and TSP in 
NEH states

Arunachal Pradesh 

“FARMERS AWARENESS Programme for 
conservation of native livestock and poultry” 
was organized for livestock owners of Schedule 
Tribes community in collaboration with KVK, 
Tawang and Animal Husbandry & Veterinary 
Department, Arunachal Pradesh, Jang at Jang 
village of Tawang district (Arunachal Pradesh) 
under TSP/SCSP of Network project on AnGR on 
19, Feb., 2020. Total 25 yak keepers of Schedule 
Tribes community of Tawang attended the 
programme. Scientific talks to the yak farmers 
on topics related to breeding and health 
management of native yak, goat and poultry, 
awareness on conservation of native animals 
were delivered by the institute’s scientists. Feed 
supplement materials related to health and 
production were distributed to the yak keepers.

Assam

FARMERS AWARENESS Programmes for 
Conservation of Indigenous livestock and 
Poultry were organized in Sonbeel (Karimganj) 
of Assam. Farmers rearing Nageshwari chicken 
and other livestock belonging to Schedule 
tribes communities were benefitted through 
distribution of medicine/feed supplements 
under TSP Programme.

Tripura

FARMERS AWARENESS Programmes for 
Conservation of Indigenous livestock and 
Poultry were organized in field areas of Tripura. 

Total of 35 livestock owners of Schedule 
tribes communities of Tripura and Arunachal 
Pradesh were benefitted through distribution 
of feed supplements under TSP Programme.

Sikkim

FARMERS AWARENESS Programmes for 
Conservation of Indigenous livestock and 
Poultry was organized in field areas of Sikkim 
in collaboration with State Animal Husbandry 
Department, Govt of Sikkim. Total of 60 
livestock owners attended the programme.

Manipur

FOR DOCUMENTATION of native livestock 
and poultry genetic resources in North-East 
states, a team of the scientists visited Manipur 
state and organized interactive meeting on 
“Characterization and Registration of AnGR of 
Manipur State” was organized with state AH 
departments at Imphal. NBAGR data centre 
app for documentation was demonstrated. 
Native populations were earmarked for further 
breed characterization. 

Exhibition

AN EXHIBITION was organised during the 
Rashtriya Kisan Mela from 15-17th Feb. 2020 
at ICAR-NDRI. The  exhibition displaying  the 
farm Animal Genetic Resource of the country, 
Mandate of ICAR-NBAGR and various services 
offered by the Bureau. About 400-500 persons 
visited the Bureau stall.

TSP beneficiaries of Tripura state 
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AN EXHIBITION was organised during the 
Agri Expo 2020 during 27 Feb - 3 March, 
2020 at Batala (Punjab). Farm Animal Genetic 
Resources, native breeds of excellence of 
the country and various services offered by 
the Bureau were displayed. More than 150 
delegates visited the Bureau stall.

Mera Gaon Mera Gaurav

UNDER MERA Gaon Mera Gaurav, awareness 
was generated for various national campaigns 
such as Swachchh Bharat, Swasth Bharat, Beti 
Bachao-Beti Padhao and Jal Shakti Abhiyan. 
Bureau Scientists participated whole heartedly 
in all these extension activities.

Farmers meeting in Kunjpura 

Human Resources Development Programs 

Attended 
S.N. HRD 

Program 
Topic Host institute Duration Scientist/staff 

attended 

1. Symposium Enhancement of 
farmer’s income through 
management of Animal 
Genetic Resources

College of Vety Sciences 
Mhow (MP)

February 
10–11, 
2020

Bureau 
Scientists

2. Webinar Emerging trend of livestock’s 
in self reliance of India

Faculty of Agriculture, 
MGCGVV Chitrakoot, Satna 
(MP )

June  
01, 2020

AK Mishra

3. Webinar Biodiversity and Biological 
Diversity Act 2002

NBA-UNDP July  
22, 2020

PK Singh

4. Webinar National webinar 
on “Modern Genetic 
approaches for 
improvement of Indigenous 
Cattle

Veterinary university 
Mathura.

July  
29, 2020

AK Mishra

5. Training Effective Health 
Management for Enhancing 
Work Efficiency of ICAR 
Employees

ICAR-NBAGR September 
1, 2020

Bureau Staff

6. Training Analysis of Experimental 
Data using R 

ICAR-NAARM, Hyderabad August 05-
11, 2020

Amod Kumar

7. Webinar Challenges and 
opportunities for dairy 
development in eastern Indi

NADS (I) and Vety. 
University Patna

August  
08, 2020

AK Mishra

8. Webinar Stray Cattle: Status and 
Strategies

SRS, ICAR-National Dairy 
Research Institute & 
National Academy of Dairy 
Science (India)

September 
05, 2020

AK Mishra

9. Training Intellectual Property Rights 
in Agriculture Research & 
Education in India

NAHEP and IP  & TM Unit,
 ICAR Hqrs, Pusa Campus, 
New Delhi-110012

September 
12-28, 2020

PK Singh
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S.N. HRD 
Program 

Topic Host institute Duration Scientist/staff 
attended 

10. Webinar A Session on: Accessing 
Taylor and Francis Journals

Taylor and Francis Group September 
15, 2020 

KV Singh

11. Webinar Lesser Known Animal 
Genetic Resources of India: 
An Overview

ICAR-NBAGR October 5, 
2020

Bureau 
Scientists

12. Webinar RAISE 2020 - Responsible 
Artificial Intelligence for 
Social Empowerment

Ministry of Electronics and 
Information Technology, 
GOI

October 
5-9 2020

KV Singh

13. Webinar Entrepreneurship in Poultry 
– Awarenes week

CPDO Bengluru October 
19-20, 2020

AK Mishra

14. Webinar Centre for Science and 
Environment (CSE): Power to 
the Norms

October 
21, 2020

KV Singh

15. Training Effective Health 
Management for Enhancing 
Work Efficiency of ICAR 
Employees

ICAR-Indian Institute of 
Horticultural Research, 
Bengaluru

October 
22, 2020

KV Singh

16. Webinar Agricultural Knowledge 
Management in Digital 
Environment

ANBIL Dharmalingam Agri 
College and Research Insti, 
Horticultural College and 
Research Inst for Women, 
TNAU

October 
24, 2020

KV Singh

17. Webinar Climate Resilient Livestock 
Production: Opportunities 
and Threats

ICAR-National Institute of 
Abiotic Stress Management, 
Baramati, Pune

November 
03, 2020

AK Mishra

18. Webinar The Promise of Livestock 
Genomics

ICAR-NBAGR, Karnal November 
26, 2020

Bureau 
Scientists

19. Webinar Present and future trends in 
conservation and breeding 
technologies to enhance 
production in indigenous 
animals

Department of Animal 
Genetics and Breeding, 
Veterinary College 
and Research Institute 
(TANUVAS), Tirunelveli, 
Tamil Nadu (India).

December 
15, 2020

AK Mishra

20. Webinar A Session on: Grant Writing 
and Funding Opportunities

India Alliance December 
22, 2020

KV Singh

Organized
S.N. HRD 

Program 
Topic Duration Organizer/ 

Coordinator 
Participants 

1. Training Effective heath management 
for enhancing the work 
efficiency of ICAR employees

September 
1, 2020

Sanjeev Kumar Institute employees

2. Webinar Lesser Known Animal Genetic 
Resources of India: An 
Overview

October 5, 
2020

Raja K N and 
Amod Kumar

ICAR-Institutes, Animal 
Husbandry Department, 
KVKs, Universities and 
Colleges from all over 
India

3. Webinar The promise of livestock 
genomics

November 
26, 2020

Reena Arora 
and Sonika 
Ahlawat

ICAR-Institutes, Animal 
Husbandry Department, 
KVKs, Universities and 
Colleges from all over India
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Contributed
S.N. HRD 

Program 
Topic Duration Organizer/ 

Coordinator 
Resource Person 

1. Training Breeding interventions for 
the improvement of small 
ruminants

January 13, 
2020

CAFT, AG&B Division, 
NDRI, Karnal

AK Mishra

2. Brain 
storming 
session

Risk status analysis and 
conservation of diversity of 
AnGR

February 
19, 2020

Pragna Bhawan, 
Agartala

PK Singh

3. Training Animal based Genetic 
Resources Commercialization, 
ABS potential

July 8, 
2020

ICAR-NAARM, 
Hyderabad

PK Singh

4. online 
Refresher 
Course

Morphological characterization 
of sheep breeds: A discriminant 
analysis approach

July 8-28, 
2020

CCSHAU, Hisar DK Yadav

5. Webinar Goat genetic resources and 
their improvement in India

August 1, 
2020

GADVASU, Ludhiana

6. Training Basics and Applications of 
Bioinformatics in Animal and 
Agricultural Sciences

October 
6-9, 2020

GADVASU, Ludhiana MS Dige

7. Training Important breeds of dairy 
animals suitable for commercial 
dairy farming

November 
2, 2020

Society for Innovation 
& Entrepreneurship 
in Dairying, NDRI 
Campus, Karnal

Bureau Scientist (s)
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“THE scientific organizations have to be more careful and 
develop new technologies keeping in view the changing 

scenario. The climate is changing, resulting in amendments 
in earlier delineated climatic zones. The further agricultural 

research has to be done in view of this background

ADDRESS by Honb’le PM on 86th ICAR Foundation Day speech 28th 
July 2014; 102nd Indian Science Congress 3rd January, 2015;  

1st International Agrobiodiversity Congress 6th November, 2016.

”



MEETINGS



CELEBRATIONS

INSTITUTE ACTIVITIES
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MEETINGS 

Sensitization Meetings in NEH states

Arunachal Pradesh 

ICAR-NBAGR CONDUCTED a Sensitization 
Meeting for documentation of native livestock 
and poultry populations of Arunachal Pradesh 
on 21st February, 2020 at Directorate of 
Animal Husbandry & Veterinary Deptt., Govt. 
of Arunachal Pradesh, Nirjuli, (Papaumpare). 
Along with the scientists of NBAGR, the meeting 
was attended by AHVD officers. NBAGR Data 
Gathering app was demonstrated to utilize for 
the data gathering for documentation. Officers 
also informed about the presence of unique 
germplasm at various places of Arunachal 
Pradesh. About six populations of native 
germplasm were reported to be unique, and 
can characterized by NBAGR with the help of 
state agencies.

Tripura 

A BRAIN Storming Session on “Characterization 
and Registration of AnGR of Tripura State” 
was organized on 19th February, 2020 at 
Pragna Bhawan, Agartala. In this programme, 
Dr. Subrato Das, Deputy Director ARDD, Dr. 
Ashish Bhattacharya, Principal, Veterinary 
College, Agartala and about 60 Officers of 
ARDD, representatives from ICAR Institute 
of Agartala and KVK were present. During 
discussion regarding the characterization and 
documentation of AnGR of Tripura state the 
important points about descript and non-
descript AnGR emerged were emerged. 

Manipur

AN INTERACTIVE meeting on documentation 
of native germplasm was organized at 
Department of Animal Husbandry, Imphal 
(Manipur) on 17th March, 2020. The meeting 
was attended by Director and other officials 
of Animal Husbandry Deptt., Manipur, faculty 
from Animal Science Department, CAU, Imphal 
and 2 scientists of the Bureau.

Mizoram

AS A part of characterization of AnGR of 
northeast region, an online meeting of 
NBAGR scientists was held with the Mizoram 
state Animal Husbandry and Veterinary dept. 
officials, sensitizing them about the project to 
be implemented and ‘NBAGR Data’ mobile app 
for field data collection. 20 officials participated 
in the meeting.

Nagaland 

NBAGR SCIENTISTS team had the meeting 
with senior officers of AH&VS Department of 
the Nagaland state was held on 24.02.2020 
at Kohima. Academician from Nagaland 
University also attended the meeting. The 
meeting was Chaired by Dr. Budhi Lama, 
Additional Director, AH&VS, Kohima. A detailed 
discussion was held about the native AnGR 
and the necessity of characterization of the 
remaining populations of the state was felt.

Madhya Pradesh

AN ONLINE meeting of Functional Group (FG)-
7 workers was conducted with the Animal 
Husbandry Department officials of Madhya 
Pradesh state, briefing about the NBAGR work 
and discussing about the technical program to 
be followed for the characterization of state 
animal genetic resources. 

Breed Registration Committee 
Meeting 

MEETING OF Breed Registration Committee 
(BRC) was held on 24th January, 2020 at ICAR, 
Krishi Bhavan, New Delhi. The meeting was 
chaired by Dr. Joykrushna Jena, Deputy 
Director General (Animal Sciences), ICAR. 
Thirteen populations belonging to different 
species were approved for registration as new 
breeds.  

ANOTHER MEETING of BRC was held on 16th 
September, 2020 through virtual mode. The 

Bureau scientists 
visited NEH states 
a n d  s e n s i t i z e d 
SAHD officers about 
documentation of 
native AnGR.
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meeting was chaired by Dr. B N Tripathi, DDG 
(AS), ICAR. Three dog breeds were approved 
for registration as new dog breeds, first time 
in the country.  

Institute Research Committee 
Meeting 

ANNUAL INSTITUTE Research Committee 
(IRC) meeting was held on 19-21st May, 
2020 to discuss the completed projects and 
new project proposals. As per directives 
for management of COVID-19, the IRC was 
conducted division wise. A total of 7 completed 
22 ongoing projects and 8 new proposals 
were discussed. NEH projects were discussed 
separately among their project leaders to 
finalize modus operandi for conducting survey.  
Dr. RK Vijh, Director (A) chaired the meeting.

VIRTUAL MEETING of Mid-term IRC was held 
online on 28-29th October 2020 to discuss the 
progress of ongoing projects as well as final 
reports of completed projects. The meeting 
was chaired by Dr. RK Vijh, Director (A) & 
Chairman IRC, ICAR-NBAGR on 28th October, 
2020 and by Dr. Anand Jain, Principal Scientist, 
ICAR-NBAGR, as nominated by Chairman, IRC 
on 29th October, 2020.

Review Meet on Network Project on 
AnGR

ANNUAL REVIEW Meeting of Network Project 
on Animal Genetic Resources was held 
online on 17th July, 2020; chaired by Dr. B. 
N. Tripathi, DDG (Animal Sciences), ICAR to 
discuss final report of NWP (2017-20). All the 

PIs and coordinators of characterization and 
conservation units attended the meeting. 

Institute’s EFC Meeting

A MEETING for discussion and finalizing EFC 
of ICAR- NBAGR was held on 06.7.2020 online 
under the chairmanship of Dr B. N. Tripathi, 
DDG (AS), ICAR. Scientists of bureau and other 
institutes attended the meeting. 

Institute Technology Management 
Committee Meeting

INSTITUTE TECHNOLOGY Management 
Committee meetings were held on 21st August 
and 19th November, 2020 to approve Patent 
applications for filing to IPO, New Delhi.

Institute Biosafety Committee 
meeting 

INSTITUTES IBSC meeting was organized on 24th 
November, 2020 through video conferencing. 
Wherein the projects falling under purview 
of IBSC were discussed. Biosafety related 
compliances for laboratories of the institute 
were also assessed. 

National Symposium 

SOCIETY FOR Conservation of Domestic Animal 
Biodiversity (SOCDAB)” in collaboration with 
NDVSU-College of Veterinary Science & A.H., 
Mhow (MP) is organizing the XVIIth National 
Symposium on “Enhancement of Farmers’ 
Income through Management of Animal Genetic 
Resources” at COVSc & AH, Mhow during 10-
11 February, 2020. XVII Annual Convention of 
SOCDAB also took place on the occasion.

BRC meeting in progress

ITMC meeting in progress
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CELEBRATIONS

Republic Day 

THE BUREAU staff along with their families 
celebrated the Republic Day on 26th January, 
2020 keeping all the precautionary measures 
as per the COVID-19 guidelines. On the 
occasion, the National Flag was unfurled by 
the Director, NBAGR.

Independence Day 

THE BUREAU staff and their families celebrated 
the Independence day on 15th August, 2020 in 
the bureau campus keeping all the COVID-19 
precautionary measures. Flag was hoisted by 
the Director, NBAGR on this occasion. 

Foundation Day 

ON 21ST September, 2020 occasion of 37th 
Foundation Day of NBAGR awards were given 
to the best workers in the Scientific, Technical, 
Administrative and Supporting staff categories. 

National Integration Day

ON 31ST October, 2020 was celebrated as 
National Integration Day to commemorate 
the birth of Sardar Vallabh Bhai Patel. On the 
occasion, the bureau staff took the oath for 
National Integration. 

Vigilance Awareness Week 

UNDER THE program of the Central Vigilance 
Commission of India, the week was observed 
from 28 October to 2 November, 2020 as 
“Vigilance Awareness Week” program at 
NBAGR; Various activities were also organized 
on this occasion. All staff members of the 
bureau took a pledge of integrity on 28th 
October, 2020. 

Constitution Day 

BUREAU CELEBRATED constitution day on 
26th November, 2020 and took the oath for 
the consitution to promote its value among 
the staff. 

Kisan Divas and Breed Conservation 
Award 

BUREAU ORGANISED "Kisan Diwas" on 
23th December, 2020 to commomarate the 
birth of Ch. Charan Singh and to promote 
farming values among the society. “Breed 
Conservation Award - 2020” were conferred to 
the organizations and farmers to conserve and 
promote he native livestock and poultry breeds 
by the ICAR-NBAGR.  The chief guest of the 
function was Dr V K Saxena, ADG (AP&B) ICAR 
New Delhi. The organizations/farmers were 
awarded for the conservation of native breeds. 
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Breed Conservation Award-2020
S. N. Name of Organization / Farmer Breed State 

1. Dantiwada Agricultural University, Sardarkrushinagar- 
District- Banaskantha

Kankrej Cattle Gujarat

2. Shri Mullapudi Narendranath, Old town, Tanuku, AP. Ongole Cattle Andhra Pradesh 

3. Junagadh Agricultural University, Junagadh Jaffrabadi Buffalo Gujarat 

4. Shri Upendra Nath Jena, Kurupal, P.O: Badajhad, PS Krushna 
Prasad, Distt. Puri

Chilika Buffalo Odisha 

5. Shri Tsering Angchuk, Kharnak Village, Leh district Ladakh Changtangi Goat Ladakh (UT)

6. Livestock Research Station, Nileli, Distt., Sindhudurg Konkan Kanyal goat Maharashtra

7. Krishi Vigyan Kendra Jhabua, Kadaknath Chicken M.P.

Swachh Bharat Mission 

IN CONSONANCE with the call of hon'ble 
PM Cleanliness was maintained through 
various activities organised under 'Swachh 
Bharat Mission'. Swachhta Pakhwada is being 
celebrated during 16-31 December, 2020 at 
bureau. Swachhta Pledge was also taken by 
all staff member and different activities were 
organised. Further all sanitary measures to 
contain COVID-19 spread were taken at all 
places of the institute as per guidelines of the 
council and GoI. 

COVID-19 Management

A COMMITTEE was constituted to supervise 
and implement the preventive measures to 
be taken at NBAGR, to contain the spread of 
novel Corona virus infection. Spray machine, 
Sanitizers, thermal scanner, disinfectants and 
masks were purchased in sufficient quantities 

and distributed to the staff members and 
contractual staff of the NBAGR. Advisories 
were issued from time to time to ensure proper 
sanitization and social distancing. Hypo spray 
and sanitization was carried out in the NBAGR 
campus frequently. NBAGR premises were 
regularly sanitized at regular interval.

DIRECTIVES ABOUT social distancing, regular 
hand washing and use of face masks were 
followed by the staff. For stress management 
under COVID-19 scenario, a one day training 
programme on “Effective heath management 
for enhancing the work efficiency of ICAR 
employees” was conducted for the employees 
of ICAR-NBAGR on 1st September, 2020. 
Lectures on “Stress management for enhancing 
work efficiency under covid-19 scenario” and 
“How Cognitive behaviour therapy (CBT) helps 
to enhance work efficiency” were delivered by 
the experts.

MAHATMA GANDHI 
e n v i s i o n e d 
"Sanitation is more 
i m p o r t a n t  t h a n 
independence".
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“THE Indian Council of Agricultural Research is completing 86 
years of its existence. My suggestion is that the organization 

should set the goal, today itself, for the Centenary Celebrations. 
In this endeavor the whole national agricultural research system, 
i.e. all the Institutes, Universities and Agricultural Colleges should 

work towards this goal of taking science to the farmers’ fields in 
the next fourteen years

ADDRESS by Honb’le PM on 86th ICAR Foundation Day -28th July, 2014.

”
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Scientific Staff
S. N. Name of Scientist Designation

1. Dr. R.K. Vijh Director (Act.)

Dr. Anand Jain Principal Scientist 
(upto 31.10.2020)

2. Dr. R.S. Gandhi Principal Scientist

3. Dr. M.S. Tantia Principal Scientist

Dr. PK Vij Principal Scientist 
(upto 31.10.2020)

Dr. NK Verma Principal Scientist 
(upto 31.08.2020)

4. Dr. R.A.K. Aggarwal Principal Scientist

5. Dr. P.K. Singh Principal Scientist

6. Dr. R.K. Pundir Principal Scientist

7. Dr. R.S. Kataria Principal Scientist

8. Dr. Anil Kumar Mishra Principal Scientist

9. Dr. Monika Sodhi Principal Scientist

10. Dr. Satpal Dixit Principal Scientist

11. Dr. Jyostna Behl Principal Scientist

12. Dr. Dinesh Kumar Yadav Principal Scientist

13. Dr. Reena Arora Principal Scientist

14. Dr. Manishi Mukesh Principal Scientist/NF

15. Dr. Avnish Kumar Principal Scientist

16. Dr. Rahul Behl Principal Scientist

17. Dr. Rekha Sharma Principal Scientist

18. Dr. Saket Kumar Niranjan Principal Scientist

19. Dr. Indrajit Ganguly Principal Scientist

20. Dr. Sanjeev Singh Principal Scientist

21. Dr. Karan Veer Singh Senior Scientist 

22. Dr. K.N. Raja Senior Scientist

23. Dr. Jayakumar S Senior Scientist 
(upto 30.09.2020)

24. Dr. Sonika Ahlawat Scientist (SS)

25. Dr. Dige Mahesh Shivanand Scientist 

26. Dr. Soumya Dash Scientist

27. Dr. Amod Kumar Scientist

Technical Staff
S. N. Name Designation

1. Dr. P. S. Dangi Chief Technical Officer

2. Sh. S. K. Jain Chief Technical Officer

3. Dr. P.S. Panwar  
(on lien)

Asstt. Chief Technical 
Officer

4. Sh. Sanjeev Mathur Asstt. Chief Technical 
Officer

5. Sh. Harvinder Singh Asstt. Chief Technical 
Officer

S. N. Name Designation

6. Sh. Sat Pal Technical Officer

7. Sh. Jamer Singh Technical Officer

8. Smt. Pravesh Kumari Technical Officer

9. Sh. Naresh Kumar Sr. Technical Officer

10. Sh. Ramesh Kumar Technical Officer

11. Sh. Rakesh Kumar Sr. Technical Officer

12. Sh. Subhash Chander Technical Officer

13. Sh. Om Prakash Technical Officer

14. Sh. Ramesh Chand Technical Officer 
(upto 31.08.2020)

15. Sh. Balvinder Singh Technical  Assistant 
(Driver)

Administrative Staff
S. N. Name Designation

1. Sh. Raj Kumar Taneja Administrative Officer

2. Sh. T.C.Sharma, Finance & Account 
Officer

3. Sh. Karambir Malik PS to Director

4. Sh. Pawan Kumar 
Gupta

Asstt. Fin. & Account 
Officer (upto 30.04.2020)

5. Sh. Ramesh Behl Assistant Adm. Officer

6. Smt. Anita Chanda Personal Assistant

7. Smt. Amita Kumari Personal Assistant

8. Smt. Indu Bala, Steno 
(Ex-India Leave)

Steno Gr.III

9. Smt. Shashi Bala Assistant

10. Sh. Jita Ram Assistant

11. Sh. Yoginder 
(Deputation)

Assistant

12. Sh. Satish Kumar Assistant

13. Sh. Shiv Chander Upper Division Clerk

14. Smt. Neerja Kaul Upper Division Clerk

15. Sh. Naresh Kumar Lower Division Clerk

16. Sh. Babu Ram Lower Division Clerk

Skilled Supporting Staff
S. N. Name Designation

1. Sh. Krishan Lal Skilled Supporting Staff

2. Sh. Ram Sagar Skilled Supporting Staff

3. Sh. Deepak Skilled Supporting Staff

4. Sh. Satbir Skilled Supporting Staff

Dr. Sonika Ahlawat 
was bestowed with 
the Best Scientist 
Award - 2020.

Sh. Balwinder 
Singh, Sh. Satish 
Kumar and Sh. 
Ram Sagar were 
awarded as best 
workers for 2020, 
under different 
categories.
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B u r e a u  w i s h 
a  w o n d e r f u l 
retired life to all 
superannuated 
officers.

JOINING/PROMOTION/TRANSFER/RESIGNATION

Transfer

Sh. Raj Kumar, Adm. Officer transferred to 
ICAR-NRCE, Hisar on 26.09.2020.

Dr. Jayakumar, S., transferred to ICAR-DPR, 
Hyderabad on 30.09.2020.

Promotion
Sh. Harvinder Singh promoted to the next 
higher grade of ACTO w.e.f. 14.05.2019.

Sh. Rakesh Kumar promoted to the next higher 
grade of STO w.e.f. 01.01.2020.

Smt. Neerja Kaul promoted to the post of UDC 
w.e.f. 17.03.2020.

Superannuation

Sh. Pawan Kumar Gupta Asst. Finance & 
Account Officer superannuated on 30.04.2020.

D r .  N . K . V e r m a ,  P r i n c i p a l  S c i e n t i s t 
superannuated from his official service on 
31.08.2020.

Sh. Ramesh Chand, TO retired voluntarily w.e.f. 
the forenoon of 31.08.2020.

D r .  A n a n d  J a i n ,  P r i n c i p a l  S c i e n t i s t 
superannuated from his official service on 
31.10.2020.

Dr. P.K.Vij, Principal Scientist superannuated 
from his official service on 31.10.2020.

Dr. R.K. Vijh, Principal Scientist superannuated 
from his official service on 30.11.2020 and 
reappointed as Principal Scientist and Director 
(Acting).

DISTINGUISHED VISITORS
THE TRAINEES of  Refresher Training 
Programme on ‘Management of Modern 
Dairies’ for established agripreneurs under 
Agri Clinics and Agri-Business Centres Scheme 
of MANAGE held at ATIC, NDRI, Karnal visited 
on 7th January, 2020.

A group of 87 B. Sc.. students from CSKHPKV 
COBS, Palampur visited on 28th  January, 2020.

Ms. Shriya Damani, Director and Dr. Mamta 
Dhawan, Veterinary Expert from SkyQuest 
Technology Group visited on 26th February, 
2020.

Dr. R.K. Vijh

Sh. Ramesh Chand

Dr. Anand Jain

Dr. N.K. Verma

Dr. P.K. Vij
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राजभाषा प्रकोष्ठ
संस्थान रथाजभथाषथा कथारथायान्वरन समिति की बैठकें

ससं्थान रथाजभथाषथा कथारथायान्वरन समिमि की मििथाही बैठक 
मिनथांक 4 मसिमबर, 2020 को मनिशेक िहोिर की 
अधरक्षिथा िें सपंनन हुई। अनर िो मििथामहरों की ्वर्याअल 
बैठक मिनथांक 18 जन्वरी, 2021 को कर्वथाई गई। इन 
बैठकों िें रथाजभथाषथा प्रकोष्ठ द्थारथा मनषपथामिि कथारया्वथाई 
की पम्टि स्वयासमिमि से की गई। बैठकों िें ससं्थान िें 
रथाजभथाषथा के प्रगथािी प्ररोग से संबंमिि आंकड़ों की 
सिीक्षथा की गई और रथाजभथाषथा महिंी के प्ररोग की प्रगमि 
को बल िनेे हेि ्म्वमभनन मनरयार मलए गए। 

मिंदी पखवथाड़था (2020) कथा आरोजन

ससं्थान िें 8 से 21 मसिंबर 2020 िक महिंी पख्वथाड़था 
(2020) कथा आरोजन मकरथा गरथा। कोम्वड-19 िहथािथारी 
के मिशथा-मनिदेशों कथा पूरयाि: पथालन मकरथा गरथा।

ससं्थान के सभी स्थाफ सिसरों हेि ्प्र्ि प्रमिरोमगिथा 
‘मनबनि लेखन’ कर्वथाई गई मजसकथा म्वषर “रोग कथा 
िथान्व जी्वन पर प्रभथा्व” रखथा गरथा। इस प्रमिरोमगिथा िें 
क्ल 9 प्रमिभथामगरों ने भथाग मलरथा। प्रमिरोमगिथा िें प्र्ि 
स्थान श्ीििी अनीिथा रिंथा ने, मद्िीर स्थान श्ीििी 
ल्वी शिथाया, ििृीर श्ी कियाबीर िमलक और प्रोतसथाहन 
स्थान श्ी नरशे नर्वथाल और क्. अनन ्शिथाया ने प्रथाप्त 
मकरथा।

इसी क्रि िें िूसरी प्रमिरोमगिथा ‘महिंी सलोगनस लेखन’ 
कर्वथाई गई मजसकथा म्वषर “पशप्थालन और पशि्न 
संपिथा” रखथा गरथा। प्रमिरोमगिथा िें प्र्ि डॉ. पी.के 
मसहं, मद्िीर डॉ. सथाकेि मनरजंन, ििृीर डॉ. आर.एस. 
क्थारररथा रहे और प्रोतसथाहन पर्सकथार डॉ. सोमनकथा 
अहलथा्वि ि्था श्ीििी ल्वी शिथाया ने जीिथा। 

14 मसिंबर 2020 को महिंी मि्वस के शभ् अ्वसर पर 
संस्थान िें िो पोस्र प्रमिरोमगिथाओ ं कथा आरोजन 
मकरथा गरथा। ससं्थान के ्ैवज्थामनकों हेि ्उनके द्थारथा मकरे 
गए मपछले 3 ्वषषों के अपने शोि कथारषों ि्था गैर ्ैवज्थामनक 
सिरीर पोस्र प्रमिरोमगिथा िें भथाग लेने हेि ्“कोम्वड-
19 िहथािथारी और पश ्पथालन” म्वषर रखथा गरथा। िोनों 

प्रमिरोमगिथाओ ंकथा परररथाि इस प्रकथार रहथा: 

्ैवज्थामनक ्वगया िें प्र्ि - म्वशथाल शिथाया ए्व ंअनर; मद्िीर- 

रखेथा शिथाया  ए्वं अनर; ििृीर- िंिीप कौर ए्वं अनर; 

प्रोतसथाहन पर्सकथार रथामश ्वमशष्ठ ए्व ंअनर को प्रथाप्त हुआ।

गैर ्ैवज्थामनक ्वगया िें प्र्ि स्थान नरशे क्िथार ए्व ंअनर 

कथा रहथा। 

ससं्थान के स्थापनथा मि्वस सिथारोह के शभ् अ्वसर पर 
महनिी पख्वथाड़था 2020 के सभी म्वजेिथाओ ंको नकि 
पर्सकथारों से समिथामनि मकरथा गरथा। 

मिंदी पतरिकथा पशुधन प्रकथाश कथा तविोचन 

इस अ्वमि िें ही संस्थान की ्वथामषयाक महंिी पमरिकथा 
“पशि्न प्रकथाश” के गरथारह्वें अंक (्वषया-2020) कथा 
मिनथांक 5 जन्वरी 2021 को म्विोरन मनिशेक िहोिर 
के कर-किलों से मकरथा गरथा। 

रथाजभथाषथा सम्बन्ी पुरस्थार

नगर रथाजभथाषथा कथारथायान्वरन समिमि, (नरथाकथास), करनथाल 
द्थारथा रथाजभथाषथा प्ररोग और उतकृटि महिंी प्रकथाशन हेि ्
संस्थान के रथाजभथाषथा प्रकोष्ठ को क्ल 4 प्रसकथार 
प्रिथान करके समिथामनि मकरथा गरथा। उललेखनीर है मक 
नरथाकथास, करनथाल मस्ि सभी 66 केनद्ीर कथारथायालरों 
के िधर महिंी िें उतकृटि कथारया करने हेि ्ससं्थान को 
मनमनमलमखि प्रोतसथाहन पर्सकथार मिले है।

्वषया के िौरथान रथाजभथाषथा िें उतकृटि प्रगमि हेि ्नरथाकथास 
करनथाल से ससं्थान को मद्िीर पर्सकथार प्रथाप्त हुआ है।

ससं्थान की ्वथामषयाक महिंी पमरिकथा पशि्न प्रकथाश को 
नरथाकथास करनथाल कथा ििृीर पर्सकथार मिलथा।

भथारिीर भैंस की नसलों को प्र्ि और िम्गयारों की 
उपरोगी नसलों को ििृीर पर्सकथार मिलथा।

इनके अमिररक्त रथाजभथाषथा महंिी के प्ररथार-प्रसथार ्व 
मक्ररथान्वरन से सबंमंिि अनर उपलम्िरों िें डॉ अमनल 
क्िथार मिश् को करनथाल नगर सिरीर रथाजभथाषथा गौर्व 
पर्सकथार के सथा् नरथाकथास करनथाल द्थारथा समिथामनि 
मकरथा गरथा और डॉ. सजंी्व क्िथार के द्थारथा मलमखि महिंी 
मनबनि के मलए नरथाकथास करनथाल द्थारथा आरोमजि नगर 
सिरीर महिंी मनबनि हेि ्प्रोतसथाहन पर्सकथार मिलथा।

रथाजभथाषथा िें उतकृटि 
कथारया ए्वं प्रगमि हेि ्
नरथाकथास (करनथाल) 
ने ् रूरो को समिथामनि 
मकरथा।






