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VASUNDHARA RAJE
Chief Minister Rajasthan

Message

| am glad to know that Rajasthan University of Veterinary and Animal
Science (RAJUVAS), Bikaner is organizing a national Symposium on
'Sustainable Management of Livestock and Poulty Diversity for
enhancingthe farmer'sincome' on February 8-10, 2018 at Bikaner.

Livestock sector holds great economic significance in the state as it
plays important role in increasing household incomes in rural areas. |
am sure that this symposium shall come up with important
recommendations and suggest ways to make livestock rearing more
remunerative.

| wish the event all the best.

fin Sl

(Vasundhara Raje)
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Message

| am happy to learn that RAJUVAS, Bikaner and SOCDAB, Karnal are jointly
orgainising a Three day National symposium on "Sustainable Management of
Livestock and Poultry Diversity for enhancing the farmers' Income" at Collage of
Veterinary & Animal Science, Bikaner from February 08-10, 2018 and compendium is
published on this occasion.

The theme chosen for the conference is of poor farmers' interest. Livestock and
poultry sector play a vital role in improving the socio-economic conditions of rural
masses. The productivity of Livestock beings depends on the management under
which the livestock are reared. The farmers are the real custodian of the livestock. The
interaction of farmers with the scientific community can improve the management of
livestock for sustainable production. Farmers' knowledge has an important role to play
in bringing about sustainable innovations in livestock productivity.

| Congratulate the Organisers for providing a platform for this interaction through
this Conference. | have no doubt that the suggestions made by the speakers to
increase livestock farmers' income will be well taken and implemented by the

C

(Dr. Prabhu Lal Saini)

concerned authorities. | wish the conference a great success.




Prof. Dr. B.R. Chhipa

Vice-Chancellor

Bijey Bhawan Palace

Near Pt. Deen Dayal Upadhyay Circle
Bikaner 334001 (Rajasthan) India

Tel. : 491 151 2543419 (0), 2549348 (Fax)
E-mail : vcrajuvas@gmail.com

Message

It is a matter of great pleasure that RAJASTHAN UNIVERSITY OF VETERINARY &
ANIMAL SCIENCES (RAJUVAS), is organizing a national Symposium on 'Sustainable
Management of Livestock and Poulty Diversity for enhancing the farmers' income' at
College of Veterinary & Animal Science, Bikaner, from February 08-10, 2018 in
collaboration with the Society for Conservation of Domestic Animal Biodiversity
(SOCDAB), NBAGR, Karnal.

RAJUVAS is premier institute established on 18" May, 2010, has been playing a
crucial role in the development of livestock sector as an instrument of rural
development through its multifarious activities. The nine Livestock Research Stations
of University are acting as centers for development of Indigenous breeds and a
dependable source for supply of breeding stock of high genetic to the farmers' and
Gaushalas in their breeding tracts. RAJUVAS is promoting the conservation and
development of six indigenous cattle breeds such as Rathi, Tharparkar, Kankrej,
Sahiwal, Gir and Malvi, two goat breeds Marwari and Sirohi, two sheep breeds
Marwari and Magra, and developed the RAJUVAS strain of the poultry.

| feel that the participation and deliberation of leading Scientists, NGOs and stake
holders will help to formulation of scientific approach for sustainable management of
livestock production and safeguard the use of livestock to double the farmers' income
in The Hon'ble Prime Minister's mission by the year 2022.

Best wishes to the Organizing Committee of Successful Event.

(Prof. B.R. Chhipa)
Vice-Chancellor




Message

India is mega centre for domestic animal biodiversity, which is
reflected in terms of number of mammalian and avian species and
breeds/lines within each species. In a country like India where
livestock and poultry genetic resources are the lifeline of agriculture
based economy, the value of output from livestock sector was Rs.
8,12,352 crores in 2015-16. So far, India has registered 169 livestock
and poultry breeds developed in different agro-climatic zones of
India. These indigenous breeds possess unique qualities of disease
resistance, heat tolerance and ability to survive and produce under
low input production system. Therefore, the effective management
of domestic animal diversity requires not only the conservation of
domestic animal diversity but also continuous enhancement of their
productivity so as to keep them sustainable under present Indian livestock production system.
Keeping in view the role of livestock in rural livelihood security and livestock keeper's income, it
is imperative to discuss and formulate adequate strategies for better management of huge

population of livestock and poultry of India.

Society for Conservation of Domestic Animal Biodiversity was established in 1998 and has
been continuously making efforts for better management of domestic animal diversity. The
strength of life members of the society has gone to 1074, which indicates that the SOCDAB is
one of the most vibrant Society in the field of livestock and poultry development in India. It has
already organized one International Symposium, 13 National Symposia, one National Seminar
and one workshop to discuss various issues relating to the management of animal genetic
resources. It is indeed matter of great satisfaction that SOCDAB is organizing it 15" National
Symposium on a very relevant theme “Sustainable Management of Livestock and Poultry
Diversity for enhancing the farmers' income” in collaboration with RAJUVAS, Bikaner during 8-
10" Feb 2018. Enhancing the income of farmers is a need of hour and livestock can play a
significantroleinit.

The society always promotes quality presentation especially by the young professionals. |
am confident that this symposium will provide a strong platform for deliberations among
various stakeholders including policy planners, researchers, NGOs, gross root level technocrats,
livestock keepers from different organizations, which will help them in formulating adequate
programmes and policies for developing livestock sector in totality so as to increase the income
of livestock keepers and farmers. The realistic recommendations during the symposium will
certainly help the stakeholders in development and conservation of animal genetic resources of
India. | am grateful to all the guests and delegates of the symposium for sparing their valuable
timeintheinterest of our livestock and poultry.

As a President of the Society, | cordially welcome all the delegates and guests attending
symposium and extend my best wishes for the grand success of the symposium.

1€
[Arjava Sharma]




Dr. G. C. Gahlot

), Q m:m A Organizing Secretary
7} *i( SOCDAB
NN National Symposium 2018
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From the Desk of Organiser

It gives me enormous delight to welcome all the eminent speakers and delegates to the
National Symposium on “Sustainable Management of Livestock and Poultry Diversity for
enhancing the farmers' Income” being held at College of Veterinary & Animal Science,
Bikaner from February 08-10, 2018.

We feel it a proud opportunity for organizing this conference. The conference will cover
scientific approach to sustainable management of livestock and poultry diversity for
enhancement of the farmers' income. The program of symposium SOCDAB 2018 covers three
days and includes streams of up to four technical sessions. One technical session is exclusively
for the Scientist farmers' interaction. The program is further enriched by keynote
presentations offered by world-renowned researchers in the field, and oral presentations
that address topics as per the theme of symposium. These sessions are principally designed to
enhance the development of the livestock production and enterprise within the country.
These annual gatherings enable the building of a productive dialogue between Farmers' and
member scientists. They also provide an invaluable opportunity for networking and fruitful
contacts between them.

We look forward to an exciting week of insightful presentations, discussions, and sharing
of technical ideas with colleagues from around the country. We thank you for attending the
conference and hope that you will enjoy your visit to the Bikaner.

| wish to extend a warm welcome to fellow delegates from all over the country. | realize
that you will fully dedicated to the sessions that will follow but | do hope you will also take time
to enjoy fascinating Rajasthan with its culture, friendly people and multi-cultural cuisines.

The conference would not have been possible without the enthusiastic and hard work of a
number of colleagues. This will not be possible without the help of them. | would like to
extend my heartfelt gratitude to those who shared their time and efforts in helping us to finish
the souvenir program. We are also grateful to all the authors who trusted the conference with
their work. A conference of this size relies on the contributions of many volunteers, and we
would like to acknowledge the efforts of all members and referees and their invaluable help in

the review process.
\,
C%‘A”/

(Dr. G. C. Gahlot)
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With Best Compliments From

M/s. Salim Raju
Reg. No. II 1915

Government Contractor and Service Provider
Gajner Road, Bhutto Ka Bass, BIKANER
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Chandra Shekher Saraswat, Rajesh Kumar Singh, Sunanda Sharma, SP Singh, Sanjay Bhalodia and Manjeet
Soni

SP-59 | A multi-breed association study reveals transition protein 2 (TNP2) mRNA levels are associated | 122
with sperm head abnormalities

Rafeeque Rahman Alyethodi, Shrikant Tyagi, Rani Alex, Achintya Kumar Das, Umesh Singh, Rachna Tyagi,
Ankur Sharma, Sarvesh Arya, Sushil Kumar, Rajib Deb, Gyanendra Singh Sengar, Thiruvothur Venkatesan
Raja and Birham Prakash
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SP-60 | Characterization of the complete sequence of myostatin gene in Malpura sheep 123
Jyoti, Najif Akram, Gopal Ramdasji Gowane and Sudhir Kumar Kashyap
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SP-61 | Evaluation of semen quality parameters and their relationship with fertility in three genetic [ 124

groups of layer chicken
Gurjot Kaur Mavi, P. P. Dubey, Ranjna S. Cheema, S. K. Dash and B. K. Bansal

SP-62 | In-silico comparison of micro-array profile of HPAIV and LPAIV infected chicken cell line 125
Avneesh Kumar, Satyendra Pal Singh, Madhu Tiwari, Deepak Sharma, Vijay Kumar, Vinod Kumar Singh
and Rakesh Goel

SP-63 | Molecular characterization and genetic variability of alpha casein gene, CSN1S1 in Bikaner camel | 125

(Camelus dromedarius) milk
Karan Veer Singh, Jayakumar S, S. P. Dixit and Z.S. Malik
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SP-64 | A methodology to ascertain SNPS in the gene encrypting acetyl-coa acetyltransferase-2 (ACAT- | 126
2) and their anticipated role in metabolic processes in pig

Simrinder Singh Sodhi, Ki Duk Song, Neelesh Sharma, Do Luong Huynh, Mrinmoy Ghosh, Nam Eun Kim,
Sung Jin Lee, Chul Woong Kang, Sung Jong Oh and Dong Kee Jeong

SP-65 | Comparative expression of snp g.22304A>G at porcine MUC13 gene in native Indian pig 127
Rebeka Sinha, Nihar Ranjan Sahoo, Pushpendra Kumar and Kush Shrivastava
SP-66 | Polymorphism of RYR1, PRKAG3, HFABP, MYE-5 and MC4R genes in Indigenous pigs 128

B. L. Saini, G. K. Gaur, N. R. Sahoo, B. C. Naha, A. Barnwal, V. Yadav, R. K. Jaiswal and S. Kumar

SP-67 | An investigation about crosstalk of innate and adaptive immunity genes in response to classical | 129
swine fever vaccination in indigenous verses crossbred pigs using RNA seq analysis
Vaishali Sah, Ravi Kumar and Amit Kumar

SP-68 | Beta(p) casein gene polymorphism and association with milk production traits in Malvi, Nimari, [ 130
Sahiwal and hf crossbred cattle
Akhilesh Pandey and M.S. Thakur

SP-69 | Application of ancestry-informative markers as a tool for predicting admixture levels in different | 131
crossbred cattle in India
Supriya Chhotaray, Manjit Panigrahi and Bharat Bhushan

SP-70 | Estimation of effective population size from linkage disequilibrium data using bovine 50K SNP | 132
chips
Supriya Chhotaray, Manjit Panigrahi, Bhanuprakash V and Bharat Bhushan

SP-71 | Construction of phylogenetic trees from molecular data 133
Pruthviraj D. R, Usha A. P, Venkatachalapathy R. T, Amit Baranwal and Karthikeyan A

SP-72 | Sequence characterization and genotyping of allelic variants of beta casein gene establishes | 134
native cattle of Ladakh to be a natural resource for A, milk
Monika Sodhi, Ranjit Singh Kataria, Saket Kumar Niranjan, Parvesh Kumari, Preeti Verma, Shelesh Swami,
Ankita Sharma, Vijay Bharti, Bhuvnesh Kumar, M Igbal Stanzen Rabgais, Prabhat Kumar, Arup Giri, Sahil
Kalia, Deepak Gagoi, Prabhu Prasad Sarangi and Manishi Mukesh

SP-73 | Screening of point mutation in intron 9 of PPARGC1A gene in Gir cattle 135
Suchit Kumar, Anupama Mukherjee, Indrajit Ganguly, Alok Kumar Yadav, Sunil Kumar and Vivek Kumar
Nayak

SP-74 | Overexpression of genes associated with hypoxia in cattle adapted to Trans Himalayan region | 135
of Ladakh

Preeti Verma, Ankita Sharma, Monika Sodhi, Kiran Thakur, Vijay Bharti, Prabhat Kumar, Arup Giri and Sahil
Kalia, Shelesh Kumar Swami and Manishi Mukesh

SP-75 | Characterizing binding sites of heat responsive micro RNAs and their expression pattern in heat [ 136
stressed PBMCs of native cattle, exotic cattle and buffaloes

Pallavi Sharma, Ankita Sharma, Monika Sodhi, Preeti Verma, Parvesh K, Shelesh K Swami, Umesh Shandilya
and Manishi Mukesh
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SP-76 | Genome-wide SNP identification in Sahiwal cattle 137
Vineeth M. R, Jayakumar Sivalingam, Surya T, Anshuman Kumar, Sat Pal Dixit, Karan Veer Singh, Saket
Kumar Niranjan and Ishwar Dayal Gupta
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SP-77 | Evaluation of allelic diversity at DQA locus of major histocompatibility complex of Indicus and | 138
crossbred cattle

Namita Kumari, Shailendra Kumar Mishra, Surarapu Lava Kumar, Anurag Kumar, Ravinder Singh, Saket
Kumar Niranjan, Monika Sodhi and Ranjit Singh Kataria
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SP-78 | Monocyte-derived macrophages of zebu and crossbred cattle have equivalent TLR4 activity 138
Amit Baranwal, Arvind Sonwane, Anuj Chauhan, Manjit Panigrahi and A K. Sharma

SP-79 | Monocyte-derived macrophages of zebu and crossbred cattle have equivalent TLR9 activity 139
Amit Baranwal, Arvind Sonwane, Anuj Chauhan, Manjit Panigrahi and A. K. Sharma

SP-80 | Incidence of reproductive disorders in dairy cattle under Jharkhand state conditions 140
S. K. Bansal, R. L. Bhagat and N. L. Phadke
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SP-81 | Differences in Brucella abortus S19 vaccine induced humoral immune responses in HF crossbred | 141

and Sahiwal zebu cattle
Ravi Kumar D, S. K. Mishra, Anshuman Kumar, Vineeth M. R, S. Jayakumar R. S. Kataria and S. K. Niranjan

SP-82 | Genetic polymorphism of bovine 34-defensin gene and its association with somatic cell count | 142
Thakur Pavan Kumar, Bhagvan Singh, Yathish, Appannavar, Suranagi, Srikanth Kulkarni and Harshitha

SP-83 | Association of single nucleotide polymorphisms with manganese, fat and milk production in | 143
crossbred cattle

Akansha Singh, Jyoti Patel, Rajni Chaudhary, S. E. Jadhav, V. P. Maurya, Aamir Bashir, B. P. Mishra, Triveni
Dutt and Amit Kumar

SP-84 | Estimation of draught ability and related physiological changes in Kosali bullocks in their native | 143

place
Asit Jain, Deepti Kiran Barwa, Tripti Jain, Mohan Singh, Kishore Mukherjee and Manoj Kumar Gendley

SP-85 | Study of genetic polymorphism of CYP19 Al gene in Sahiwal cattle 144
Amitosh Kumar, G.C. Gahlot, Urmila Panu, Mohd Ashraf and Vijay Agrawal

SP-86 | Molecular characterization of LHR gene in Rathi cattle 145

Amitosh Kumar, G.C. Gahlot, Rajeev Joshi, Urmila Panu and A.A. Gauri

SP-87 | Joint effect of SNPs in intron 3 and exon 5 region of GH1 gene on milk production and milk | 145
composition traits in Karan Fries (Holstein Friesian crossbred) cattle
Aneet Kour, Atish Kumar Chakravarty, Varinder Raina, Poonam Ratwan and T. Karuthadurai

SP-88 | Prevalence and seasonal variation in ixodid ticks on cattle of Lucknow district, Uttar Pradesh 146
Karan Veer Singh, Awanish Kumar, Vikas Vohra and Manishi Mukesh

SP-89 | Peripheral blood leukocytes of Vechur and crossbred cattle have equivalent L-selectin mRNA | 147

expression level
Karthkeyan A., Radhika G., Aravindakshan T.V., Pruthviraj D.R. and Pragathi K.S.

SP-90 | Polymorphism of SLC11A1 gene and its association with Mycobacterium paratuberculosis infection | 148

in crossbred cattle of Tamilnadu
M. Malarmathi, N. Murali, R. Saravanan, P. Gopu and L. Gunaseelan

SP-91 | Comparison of BOLA-DRB3 gene sequence variation between PCR-RFLP and PCR-SBT | 149
methods in Bos indicus breed and Bos indicus x Bos taurus crossbred cattle
R. Saravanan, S. Velusamy, N. Murali and A K. Thiruvenkadan

SP-92 | Polymorphisms in bovine PLCZ1 gene are associated with semen quality in Sahiwal bulls 150
Santosh Kumari, Ishwar Dayal Gupta, Archana Verma, Vineeth M. R. and Ankit Magotra

SP-93 | Molecular characterization of A,/ A, beta-casein alleles in Vrindavani cattle 150
Sushil Kumar, Ran Vir Singh, Anuj Chauhan, B. Gopi Naseer Ahmad Baba, sarvjeet Sandeep Kumar and
Vinay Kumar

SP-94 | Presence of TC/G insertion/transition in intron-III of growth hormone gene among Indian | 151
bovines
Ramendra Das, Varinder Raina, S. Sajid Ali and Vikas Vohra
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SP-95 | Analysis of promoter methylation status of DAZL gene in bulls with varying semen motility 152
Neha Sarova, Sonika Ahlawat, Anita Grewal, Rekha Sharma and Reena Arora

SP-96 | Expression analysis of DEFB4A defensin BETA 4A in bovine PBMCS during intra-mammary | 153
infection

Ankita Gurao, Ravinder Singh, Ravi Dhanapal Kumar, Shailendra Kumar Mishra, Ranjit Singh Kataria and
Sudhir Kumar Kashyap
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SP-97 | Impact of adiponectin (Adipoq) gene polymorphism on production and reproduction traits of | 153
Sahiwal cows

Vijay Pandey, Rajesh Nigam, Pawanjit Singh, Ambika Sharma, Rambachan, Satyendra Pal Singh, Deepak
Sharma and Madhu Tiwari

SP-98 | Polymorphism in the leptin receptor gene (LEPR) - putative association with production and | 154
reproduction traits in Sahiwal cows

Vijay Pandey, Rajesh Nigam, Pawanjit Singh, Ambika Sharma, Rambachan, Satyendra Pal Singh, Deepak
Sharma and Madhu Tiwari




SP-99

Detection of kappa casein genotypes in Gaolao cattle using PCR-RFLP
P.S. Bankar, S.V. Kuralkar, S. Sajid Ali, S.B. Parate, Jilmil George and Madhuri Kamble

155

SP-100

Conservation of coding and regulatory sequences of heat shock protein beta-1 gene and its
expression pattern in heat stressed PBMCs of Indian native cattle and riverine buffaloes

Asha Nigam, Shelesh Kumar Swami, Monika Sodhi, Preeti Verma, Manoj Kumar Singh, Parvesh K, Ankita
Sharma, O.P. Verma and Manishi Mukesh

156

SP-101

Cataloguing the differentially expressed genes in PBMCs of diseased versus healthy Nili Ravi
water buffalo
Priyabrata Behera, Simarjeet Kaur, Jasdeep Kaur Dhanoa and C. S. Mukhopadhyay

157

SP-102

Characterization of ATP1A1 gene: a major alpha Isoform of na*/k*-atpase complex towards
sequence variation and heat responsive nature in Indian native cattle and riverine buffaloes
Ramneek Dhillon, Monika Sodhi, Ankita Sharma, Parvesh K, Vijya K Lakshmi, Preeti Verma, Shelesh Kumar
Swami and Manishi Mukesh

158

SP-103

A reduced representation approach for whole genome SNP identification in Murrah buffaloes
T Surya, M. R. Vineeth, Anshuman K, K. V. Singh, S. P. Dixit, S. K. Niranjan, I. D. Gupta, M. S. Tantia and
Jayakumar Sivalingam

159

SP-104

Primary bovine mammary epithelial cells comparative study at 15 and 60 days postpartum in
buffaloes
Mamta Janmeda, Vishnu Kharadi, Gaurav Pandya, Umed Ramani, Kuldeep Tyagi and Balkrishna Brahmkshtri

160

SP-105

Genetic variant of exon 6 in lactoferrin gene associated with clinical mastitis in Murrah buffalo
Krishanender Dinesh, Archana Verma, I. D. Gupta and Ashwani Arya

160

SP-106

Exploring single nucleotide polymorphism in akrlbl gene in Murrah bulls
Varinder Raina, Atish Kumar Chakravarty, Ramendra Das, Aneet Kour and Vikas Vohra

161

SP-107

Genetic diversity analysis of Bargur buffalo
Raja, K. N., Vikas Vohra, A. K. Mishra and P. Ganapathy

162

SP-108

Evaluation of str markers based genetic diversity across Sambalpuri buffalo of Odisha
S. Lava Kumar, Ravinder Singh, Shailendra Kumar Mishra, Prem Kumar, Saket Kumar Niranjan, Vikas Vohra,
Susant Kumar Dash and Ranjit Singh Kataria

163

SP-109

Genetic diversity analysis of Kilakarsal sheep by microsatellite markers
Thangaraj Ravimurugan

164

SP-110

Variability of myostatin gene and its association with growth traits in Malpura sheep
Jyoti, Najif Akram, Gopal Ramdasji Gowane and Sudhir Kumar Kashyap

164

SP-111

Age related effect of myostatin intron 2 gene on body weight of Magra sheep
Govind Dhakad, Gyanchand Gahlot, Vijay Kumar Agrawal, Mohammed Ashraf, Manoj Kumar and
Jaiprakash Khicher

165

SP-112

Identification of candidate genes and pathways underlying meat quality in Bandur sheep
Reena Arora, Naveen Kumar S, Sudarshan S, Mohamed Nadeem Fairoze, Mandeep Kaur, R. M. Sreesujatha,
Sonika Ahlawat, Ramesh Kumar Vijh and Anita Yadav

166

SP-113

A molecular study on genetic polymorphism of DGAT-1 gene in Mandya and Hassan breeds
of sheep

Harshitha, Jayashankar, Naveen Kumar, Nagaraja and Rathnamma

167

SP-114

Sequence characterization of ovine MHC DRB gene in Indian sheep breeds using bioinformatics
tools

Kush Shrivastava, Pushpendra Kumar, Mohd. Faheem Khan, Nihar Ranjan Sahoo, Om Prakash, Thiru. S. B.,
Amit Kumar, Anuj Chauhan, Manjit Panigrahi, Bharat Bhushan, Arvind Prasad, A. Nasir and B.H.M. Patel

168

SP-115

Genetic variability present across the class II major histocompatibility complex DRB3.2 locus in
Beetal goat breed of the Indian subcontinent
Jyotsna Dhingra Behl, Sonika Ahlawat, Rekha Sharma, Monika Sodhi and Arjava Sharma

169

SP-116

Association of polymorphism in MHC class II gene with Haemonchus contortus resistance/
susceptibility in Marwari goats

Om Prakash, Pushpendra Kumar, Kush Shrivastava, Nihar Ranjan Sahoo, Thiru. S. B., Amit Kumar, Anuj
Chauhan, Bharat Bhushan, Arvind Prasad, A. Nasir And B.H.M. Patel

170
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SP-117 | Genetic polymorphism of MHC class II DRB gene in Indian goat breeds using PCR-RFLP 171
Thirunavukkarasu. S. B, Pushpendra Kumar, Nihar Ranjan Sahoo, Om Prakash, Kush Shrivastava, Mitek,
Amit Kumar, Anuj Chauhan, Bharat Bhushan, Arvind Prasad, llayakumar, Sharavanan and B.H.M. Patel

SP-118 | Comparative evaluation of immune responsiveness to sheep red blood cells, PHA-P and IBDV | 172
vaccine in native chicken breeds of India
Prajwalita Pathak, Prem Prakash Dubey And Dipak Deka

SP-119 | Effect of breed, coccidial dose and interval on differential expression of cytokine genes in relation | 172
to coccidial challenge in chicken
M. S. Thakur, S. N. S. Parmar, Amit Kumar Jha and S. S. Tomar

SP-120 | Investigation of cGH gene using PCR-RFLP technique in broiler 173
Sunita Meena, G.C. Gahlot, Garima Choudhary, Yamini, H. Chouhan, U. Pannu, Mohammed Ashraf, Manju
Nehra And Harshvardhan Meena

SP-121 | Expression study of IGF1 gene and its association with layer economic traits in Rhode Island | 174
Red chicken
Sonu Kumar Jain, Sanjeev Kumar and Amiya Ranjan Sahu

SP-122 | Amplification of kappa casein gene in camel 174
Yamini, G. C Gehlot, Sanjay Choudhary, Mohammed Ashraf and Sunita Meena

SP-123 | Detection of point mutation in x-casein gene in Indian camel (Camelus dromedarius) breeds 175
S. A.Jadhav, S. C. Mehta, U.D. Umrikar, R. S. Deshmukh and M. P. Sawane

SP-124 | Generation of Manipuri horse and Kutchi camel fibroblast cell line from skin explants for [ 176
somatic cell banking
Himani Sharma, Rekha Sharma, Sonika Ahlawat, R. A. K. Aggarwal, P. K. Vij, Th Randhir Singh, N. V. Patil
and M. S. Tantia

SP-125 | Nor-banding of crossbred and non-descript pig 177
V. Harshini, K. Sakunthala Devi, B. Punya Kumari and J. Suresh

SP-126 | Significant association of ACK1 polymorphism (g.107371 A>c) with diarrhoeagenic E.Coli | 177
adhesion pattern in native Indian Pigs
C. Rawat, N. R. Sahoo, S. S. Wagh, P. Kumar, S. Kumar, A. Sonwane, S. Qureshi and B. Bhushan

SP-127 | Association of RYR1 and MC4R SNP with body weights in crosbred piglets 178
Snehasmita Panda, G. K. Gaur, N. R. Sahoo, B. L. Saini, Mitek Tarang and Junaid Kar

SP-128 | High genetic diversity in Rajasthan donkey of India divulged by multi locus genotypic data 179
Rekha Sharma, Himani Sharma, Sonika Ahlawat, Yash Pal, Rahul Behl and M. S. Tantia

SP-129 | Whole genome SNP identificationin Indian yaks 179
Jayakumar Sivalingam, M. R. Vineeth, T. Surya, Anshuman K, K. V. Singh, S. P. Dixit, S. K. Niranjan, M. S.
Tantia and I. D. Gupta

Technical Session-III
Sustainble Utilization for indigenous Animal Genetic Resources
(Value addition Marketing, Social, Cultural, Ecological issues)

Lead Paper

LP-12 | Indigenous bovine genetic resources: special characteristics and strategies for their productivity [ 181
enhancement
K. P. Ramesha and A. Kumaresan

LP-13 | Role of livestock and poultry in enhancing farmers income in North Himalayan region of India | 189
Dr. K.S. Risam and Dr. Nazam Khan

LP-14 | Value added marketing of livestock product for enhancing farmer’s income 194
Lata Sharma

LP-15 | Sustainable utilization of indigenous small ruminant resources of Northern India 201
R. K. Taggar, D. Chakraborty and Simran Singh

LP-16 | Sustainable management of sheep genetic resources in India 205

Arun Kumar, G. R. Gowane, S. S. Misra and R. C. Sharma
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LP-17 | Cultural and social issues in conservation of Indian livestock 213
D. K. Sadana

LP-18 | Scope and prospects of carpet wool production in arid zone of India 221
A. K. Patel, H. K. Narula and Ashish Chopra

Orl Presentation

SP-130 | Comparative milk metabolite profiling for exploring superiority of indigenous cow milk over | 233
exotic and crossbred counterparts
Rekha Sharma, Sonika Ahlawat, Raka Aggarwal, Ajit Dua and M. S. Tantia

SP-131 | Mewari camel: milk production and quality 234
Sharat Chandra Mehta, Shyam Singh Dahiya, Madhusudan Tantia and Arjava Sharma

SP-132 | Composition of equine milk in comparison to different milk species 234
Yash Pal, Ram Avtar Legha, Sanjay Kumar, Anuradha Bhardwaj and Bhupender Nath Tripathi

SP-133 | Effect of area specific mineral mixture feeding on milk yield and composition of dairy animals | 235
of Jaipur district of Rajasthan
Sheela Choudhary, Ajay Singh and Urmila Pannu

SP-134 | Housing and health care management practices followed by Gir cattle owners for conservation | 235
of Gir cattle in Ajmer district of Rajasthan
Vikramyjit Singh, Subhash Chander Goswami, Vijay Kumar and Arun Kumar Jhirwal

SP-135 | Livestock service delivery for enhancing livestock production 236
Manisha Singodia, Sanjay Kumar Rewani, Sunil Rajoria, Virendra Ola and Gara Ram Saini

SP-136 | Reducing the livestock related green house gases emission by balanced ration 237
Pavan Goyal, Anju Chahar and Peer Rayees Aziz

SP-137 | Utilisation of whey: as ready to serve (RTS) beverages 237
Parma Ram Gorachiya, Basant Bais, Lokesh Tak, Sanjay Singh and Basant

SP-138 | Effect of dietary supplementation of ajwain on the hematological parameters and benefit-cost | 238
ratio of Pratapdhan chickens
Anurag, Attar Uddin, Sarita Kumari and Priyanka Meena

SP-139 | Characterization and evaluation of milk colostrum derived lactoferrin of Sahiwal cows for its | 239
anti-cancerous potential

Ankita Sharma, Monika Sodhi, Ashok Mohanty, Umesh Kumar Shandilya, Ranjit Singh Kataria, Manoj
Kumar Singh, Pranay Jain, Saket K Niranjan, Avnish K Bhatia, Parvesh K, Shelesh K Swami and Manishi
Mukesh

SP-140 | Evaluation of physiological, hematological and transcriptomic changes in response to endurance | 240
exercise of Zanskar ponies adapted to high altitude of Ladakh region

Manishi Mukesh, Ranjit S Kataria, Saket Kumar Niranjan, Monika Sodhi, Vijay K Bharti, Col. Ajay Garg, Capt.
Mc Yadav, Capt. Anurag, Ankita Sharma, Prince Vivek, Arup Giri, Arpan Upadhaya, and Bhuvnesh Kumar
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SP-141 | A survey on hydrofluorosis in cattle and buffaloes in fluorosis endemic areas of Rajasthan 241
Amita Ranjan, Lakshmi Kant, Laxmi Narayan Sankhala, Pratishtha Sharma and Rakesh Ranjan

SP-142 | Breeding and feeding management practices followed by Gir cattle owners for conservation of | 242
Gir cattle in Ajmer district of Rajasthan
Vikramyjit Singh, Subhash Chander Goswami, Vijay Kumar and Arun Kumar Jhirwal
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SP-143 | Importance of colostrum feeding to new born calves 242
Pavan Goyal, Anju Chahar, R K. Tanwar and Fakhruddin

SP-144 | Feeding strategies for sustainable livestock production in arid region of Rajasthan 243
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TECHNOLOGICAL AND POLICY INTERVENTIONS
IN MANAGEMENT OF ANIMAL GENETIC
RESOURCES IN INDIA

Dr Arjava Sharma
National Bureau of Animal Genetic Resources, Karnal (Haryana)

Animal husbandry is an integral component of Indian agriculture supporting livelihood
of more than two-thirds of the rural population. This sector also plays a significant role in
supplementing family income and generating gainful employment in the rural sector, besides
providing cheap nutritional food to millions of people. Livestock provides milk, egg and meat as
nutritious food; draught power for agriculture; fibre; manure and domestic fuel; and hides and
skin. In 2015-16, this sector contributed 155.5 million tonnes of milk, 82.93 billion eggs, 43.6 million
kg wool, and 7.0 million tonnes of meat. 49% of total milk is contributed by buffaloes followed by
27%, 21% and 3% by exotic/crossbred cows, indigenous/non-descript cows and goats respectively.
86.8% of the production of egg is contributed by improved fowl and 11.96 % is from desi fowl],
0.96% from desi duck and 0.28% from improved duck. Nearly 46.5% of the production of meat
is contributed by poultry while buffalo, goat, pig, sheep and cattle contributed 23%, 13%, 5.5%,
7% and 5% respectively. According to estimates of the Central Statistics Office (CSO), the value
of output livestock sector at current prices was about Rs 5,91,691 crore during 2015-16 which is
about 28.5% of the value of output from agricultural and allied sector. At constant prices the value
of output from livestock is about 29% of the value of the output from total agriculture and allied
sector. Livestock are the best insurance against the vagaries of nature like drought, famine and
other natural calamities.

Current status of AnGR diversity in India

Population dynamics: According to the Livestock Census (2012), the country had 512 million
livestock population comprising mainly of 191m cattle, 109m buffalo, 65m sheep, 135m goat and
10m pig; and 729 million poultry population. During the last two census periods (2007-12) cattle,
sheep and goat population decreased @ 0.8, 1.8 and 0.8 per cent per annum, respectively, whereas
buffalo and poultry increased @ 0.6 and 2.5 per cent per annum, respectively. The vast and
varied population of animals that country possesses is indigenous while a very small to sizably
high proportion is represented by crossbreds between exotic germplasm and native stock. There
are very few animals belonging to exotic breeds in the country which are maintained mostly in
organized farms.
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. Livestock Population (millions) Change (%)
Species
2007 2012 (2007-12)

Cattle 199.08 190.9 -4.10
Buffalo 105.34 108.7 3.19
Sheep 71.56 65.07 -9.07
Goat 140.54 135.17 -3.82
Pig 11.13 10.29 -7.54
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Donkey 0.44 0.319 -27.17
Horse 0.61 0.625 212
Mule 0.14 0.196 43.07
Camel 0.52 0.40 -22.63
= Yak 0.08 0.77 -7.64
£ Mithun 0.26 0.298 12.88
% 5 Chicken 617.6 692.65 12.13
E £ Poultry
g g Duck 27.6 23.54 -14.85
2 a Diversity: India has traditionally been a mega biodiversity center and rearing of domesticated
s 2 g animals of different species viz. cattle, buffalo, sheep, goat, pig, camel, horse, donkey, yak and
£ @ § mithun by livestock keepers has been practiced since time immemorial. Presently, there are 169
e E registered breeds of livestock and poultry in India which includes 41 for cattle, 13 for buffalo, 28
[Ty
;_:% 7 5 for goat, 42 for sheep, 7 for horses and ponies, 9 for camel, 7 for pig, 1 for donkey, 1 for yak, 18 for
5 % 4 chicken, 1 for duck and 1 for geese. in addition to many more not characterized and accredited
= >
i é% § so far.
§ g § Species Registered Breeds
E f “i Cattle Milch Sahiwal, Gir, Rathi and Red Sindhi
% ::é é Draft Amritmahal, Bachaur, Bargur, Dangi, Hallikar, Kangayam, Kenkatha,
£ S % Kherigarh, Khillar, Malvi, Nagori, Nimari, Ponwar, Umblachery, Red Kandhari,
g s D Siri, Motu, Khariar, Binjharpuri, Ghumusari, Pullikulam, Kosali and Badri,
3 é é Punganur
¢ g % Dual-purpose | Deoni, Gaolao, Hariana, Kankrej, Krishna Valley, Mewati, Ongole, Tharparkar,
5 2 = Gangatiri, Belahi, Malnad Gidda , Vechur and Lakhimi
25 g
A o ]
42 U g Buffalo | Large sized Murrah, Nili-Ravi and Jaffarabadi
g 854G
§: 2 Medium sized | Mehsana, Marathwada, Nagpuri, Pandharpuri, Bhadawari, Surti, Banni,
%D -§ £ Chilika, Kalahandi and Toda
< St
% % 3 Goat Milch Beetal, Jamunapari, Jhakrana, Surti, Kutchi, Mehsana, Malabari
g § g Meat Black Bengal, Ganjam, Konkan Kanyal, Berari and Teressa, Salem Black
g g’ % Dual purpose | Barbari, Sirohi, Attapady Black
S -
; S % Milk/Meat Gohilwadi, Zalawadi, Marwari, Osmanabadi, Sangamneri, Kannaidu, Kodi
5 § ° Adu and Pantja
o) &0
§ Z % Milk/Meat/ Gaddi, Chegu, Changthangi and Sumi-Ne
E s Y Fibre
[
;:10 = Sheep | Apparel wool | Nilgiri
% % Carpet wool Gaddi, Rampur-Bushair, Bhakarwal, Poonchi, Karnah, Gurej, Changthangi,
5 § Chokla, Magra,
Z E Meat & carpet | Nali, Marwari, Jaisalmeri, Malpura, Sonadi, Patanwadi, Muzaffarnagri, Jalauni,
= wool Deccani, Hassan, Coimbatore, Balangir, Bellary
[ee]
Meat Nellore, Mecheri, Ramnad White, Kilakarsal, Vembur, Madras Red, Tiruchi
Black, Kenguri, Chhottanagpuri, Shahbadi, Ganjam, Garole , Bonpala, Mandya,
Katchaikatty Black, Chevaadu and Kendrapada
Camel Bikaneri, Jaiselmeri, Malvi, Marwari, Kutchi, Jalori, Mewari, Mewati and Kharai
Horse/Ponies Marwari, Kathiawari, Zanskari, Bhutia, Spiti, Manipuri, Kachchhi-Sindhi
Pig Ghoongroo, Niang Megha, Agonda Goan, Tenyi Vo, Nicobari, Doom and
Zovawk
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Donkey Spiti
Chicken Ankleshwar, Aseel, Busra, Chittagong, Danki, Daothigir, Ghagus, Kadaknath,

Kalasthi, Kashmir Favorolla, Miri, Nicobari, Punjab Brown, Harringhata
Black, Tellichery, Mewari, Kaunayen and Hansli

Yak Arunachali
Duck Pati
Geese Kashmir Anz

Our indigenous animal genetic resources are rich in variability and endowed with many
desirable attributes like disease resistance, tolerance to hot and humid stresses, adaptability
to different environment and production management systems and ability to utilize coarse
roughages and crop residues e.g. Bhadawari buffaloes are known for high milk fat content,
dahi from milk of Chilika buffaloes has longer shelf life at room temperature, ghee from
Ganjam goat is believed to increase sperm count, meat of Kadaknath chicken is used to enhance
stamina, Changthangi goat, Changthangi sheep and Chegu goat produce finest quality of
fibre (pashmina), Black Bengal goat produce best quality leather; Kharai camel is adapted to
mangrove ecosystem and dry land ecosystem, Chilika buffaloes feed on sea weeds, Teressa goat
survives on saline water; Pandharpuri buffaloes are used as walking dairies for door-to-door
supply of milk because of multiple let downs; etc. Indigenous goats (Balck Benagl) and sheep
(Garole) breeds are being used world over for exploiting fecundity gene of these breeds. Also,
milk from Indian zebu cattle and buffaloes contain only A2 allele of beta-casein protein which
is considered to be safe for human consumption whereas most of B. taurus breeds have higher
frequency of A1 allele of beta casein which has been implicated in certain diseases, namely type
1 diabetes mellitus (DM1), ischaemic heart disease (IHD), arteriosclerosis and neurological
disorders, such as autism and schizophrenia.

In addition to the registered breeds, there are still many animal populations which have not
been characterized and accredited so far. These are commonly referred to as “non-descript” or
“traditional”. Even though parts of these “non-descript” populations are known to be multiple
crosses of recognized breeds, some animals may belong to homogenous groups distinguishable
from other populations on the basis of identifiable and stable phenotypic characteristics that
warrant their being distinguished as separate breeds.

Possible threats and measure to protect their diversity

Genetic diversity defines not only animal breeds” production and functional traits, but also
the ability to adapt to different environments, including food and water availability, climate,
pests and diseases. Diverse animal genetic resources are a key to economic development. Many
local livestock breeds continue to represent the lifeline of rural populations. The diversity
of these resources makes possible human livelihoods in some of the most inhospitable areas
where crop production cannot be exclusively depended upon. While they may not be able to
compete with “improved breeds” in milk and meat yields, they fulfill a much wider range of
functions and provide a larger range of products. Being able to thrive even with low fodder
inputs, their maintenance is ecologically more sustainable, especially in marginal environments.
Requiring lower levels of health care and management, they commonly entail a lower workload
in comparison with exotic breeds. As is becoming increasingly clear, they often have scope for
specialty products and can be essential to preserve habitats and cultures.
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However, this diversity is being constantly threatened due to it's under utilization by not ¥
realizing the true values of native AnGR and improper implementation of breeding policies.
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The official breeding policy recognized crossbreeding of only non-descript cattle with exotic
breeds as a tool for improving milk production. There was no intention to crossbreed pure
indigenous breeds but the immediate gains lured the stake holders to go for crossbreeding on
a larger scale involving recognized breeds also which resulted in genetic dilution and decline
in population of well defined breeds. Social changes have also greatly influenced AnGR
especially small ruminants because present generation is not keen to continue their ancestral
occupation of rearing livestock in migratory system of grazing. As a result, a large number of
farm animal breeds are getting endangered and declining in population at an alarming rate. At
the local level, the loss of a breed means the loss of a livelihood strategy and loss of indigenous
knowledge.

The priority of state animal husbandry departments is more on improving the productivity
of only few economically important breeds rather than conservation and development of
the AnGR which are in the process of genetic dilution and degradation. Programmes for
identification, evaluation and selection of genetically superior breeding males of indigenous
breeds are inadequate. Moreover, it is also difficult to implement the breeding programmes at
farmers level, as breeding at farmers” herds or flocks is mostly uncontrolled which results in
dilution of genetic purity of the breeds. There is no regular system of monitoring of the breeds
at risk. Lack of farmers awareness about the long-term impact of conservation of biodiversity
and no or negligible immediate financial benefit also make them less interested in conservation
programme. Insufficient trained manpower and infrastructure also hinders the implementation
of the programmes. Almost all the conservation programmes on AnGR are funded and
implemented by government agencies and participation of farmers and private sector is
negligible. Absence of breeders’ organization barring few and lack of awareness, participation
and motivation of the livestock keepers make the implementation of breed conservation
programme more difficult and not sustainable. Squeezing grazing lands and lack of policies
for animal grazing in forest areas and development of pastures are some other factors affecting
indigenous AnGR.

Management of AnGR and welfare of their custodians i.e. livestock keeping communities,
pastoral tribes and other stakeholders has overlapping domains involving plethora of departments
and institutions across the ministries like ICAR, SAUs, SVUs, Central and State Departments of
Animal Husbandry, Environment and Forests, NGOs, etc. Though the onus for achieving goals
of the national programme on conservation, sustainable management and use of animal genetic
resources therefore lies with many players, yet there is no mechanism in place for coordination
and monitoring different programmes on conservation of native breeds.
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Indigenous breeds are generally low producers but contribute in many other ways to the
livelihood and social security of their keepers. There is a need to consider as many uses of AnGR
as possible and relate these aggregated benefits to the resources used to know the actual utility
of a breed. Moreover, many of these breeds have the potential and their production performance
can be enhanced substantially by following intensive selection programmes. With the changes in
consumer demand, and the enormous challenges posed by climate change and emerging diseases,
we may need to rely back on the adaptability and potential of indigenous animal genetic resources
to face an uncertain future.

NATIONAL SYMPOSIUM: Sustainable Management of Livestock and Poultry Diversity for enhancing the Farmers” Income &

The best way of conservation of the genetic resources is to sustainably utilize them in
¢ their ecological niches so that these are continuously evolved to produce while adapting in
J the changing environments. Long term breeding plans need to be implemented for continuous
genetic improvement of indigenous breeds of farm animals. The important role of livestock




keepers, pastoralists, and local communities in the use and development of livestock resources

need to be recognized. It also emphasizes the need for the active involvement of indigenous *

communities and the role of local knowledge and institutions in conservation. Economic
worth of the indigenous breeds should be enhanced through value addition by propagating
environmentally important attributes of different animal breeds and useful pharmaceutical and
nutritional properties of their animal products. Searching of such breed specific biomolecules
will enhance the utilization and ensure the survival of these breeds. Developing branded
animal products and creation of niche markets for such products would be of great significance.
This will add value to indigenous animal genetic resources and will ultimately help in their
conservation and utilization. Also this sector has great export potential in form of animal
products and by-products. The outcome of such programme will also add to the income of farm
animal keepers.

Documentation system

Documentation of animal genetic resources encompasses all activities associated with
generating information on their identification, qualitative and quantitative description, geographic
and demographic distribution, native habitats and production systems, etc. ICAR-NBAGR has
taken up this activity through Network approach by involving species specific institutes, SAUs,
Department of Animal Husbandry & Dairying both at the National and State level, NGOs, etc.
and is continuously striving to document as many as resources as possible. Following activities/
steps have been taken up for inventorization of AnGR of India.

* Technical standards and protocols for characterization of breeds/populations both at phenotypic
and genetic level like questionnaires and breed descriptors for collection of information by
conducting surveys in the natural habitat of a breed, and a set of 25 highly polymorphic
microsatellite markers for all species of livestock and poultry have been developed.

e Almost all the registered indigenous farm animal breeds have been characterized both
phenotypically and genetically.

* Molecular genotyping for diversity analysis has been accomplished in different livestock and
chicken breeds and phylogeny have been established.

* Breed descriptors have been developed for all the breeds and published in various issues of
Indian Journal of Animal Sciences.

* Breed bulletins/ Monographs/ Leaflets have been prepared for most of the registered breeds.

* Country Report on AnGR of India has been prepared and included in FAO's State of the World
on AnGR.

* Breed-wise census has been initiated by Department of Animal Husbandry, Dairying &
Fisheries, Govt. of India.

* Registration of Livestock and Poultry Breeds has been initiated by ICAR-NBAGR in 2007 as a
part of documentation system which would provide identity, recognition and protection to the
valuable animal genetic resources.

* An’Information System on Animal Genetic Resources of India (AGRI-IS)" has been developed.
This contains characteristics of all registered breeds of livestock and poultry along with two
photographs of each breed This is available through a link ‘Animal Gentic Resources of India
(AGRI-IS)" on website of ICAR-NBAGR (http:/ /www.nbagr.res.in)
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Future road map

Activity

| Implementing agencies

* Characterization and inventorization of Farm AnGR

(i) Explore the non-descript populations of each
livestock species to identify potential breeds/
populations.

DAHD&F, State A.H. Deptt., State Agricultural/
Veterinary Universities/ Institutes, ICAR, NGOs

(ii) Characterize (phenotypically and genetically)
the identified populations and register the
uniform and stable ones.

DAHD&F, State A.H. Deptt., State Agricultural/
Veterinary Universities/ Institutes, ICAR, NGOs

(iii) Estimate population trends, identification of
breeds under threat and preparation of early-
warning and response system.

DAHD&F, State A.H. Deptt., ICAR

* Sustainable use and development of Farm AnGR

(i) Production of genetically superior germplasm
for genetic improvement and conservation of
indigenous breeds

DAHD&F, State A.H. Deptt., State Agricultural/
Veterinary Universities/ Institutes, ICAR, NGOs

(i) Formation of breed societies for each breed.

DAHDF, State A.H. Deptt., State Agricultural/
Veterinary Universities/ Institutes, ICAR, NGOs

(iii) Value addition of indigenous breeds for
enhanced economic worth.

State Agricultural/ Veterinary Universities/
Institutes, ICAR

(iv) Developing branded animal products of
indigenous livestock and creation of niche
markets.

State Agricultural/ Veterinary Universities/
Institutes, ICAR, NGOs

(v) Document and validate ITKs related to
management of AnGR.

State A.H. Deptt., State Agricultural/ Veterinary
Universities/ Institutes, ICAR, NGOs

* Conservation of farm AnGR

(i) Formulate and periodically review species-wise
and breed-wise breeding policies by each state
with participation of stakeholders.

DAHD&F, State A.H. Deptt.

(ii) Prioritize the breeds for conservation in
accordance with early warning and response
system.

DAHD&F, State A.H. Deptt.

(iii) Implement conservation programmes for
breeds at risk.

DAHD&F, State A.H. Deptt., State Agricultural/
Veterinary Universities/ Institutes, ICAR, NGOs

(iv) Establish/strengthen the National/State Gene
Bank as germplasm repository.

State A.H. Deptt., State Agricultural/ Veterinary
Universities/ Institutes, [CAR

e Policies

(i) Formulation and periodic review of National
and State Livestock Policies.

DAHD&F, State A.H. Deptt.

(ii) A legal framework for registration of animal
breeds and protection of Livestock Keepers’
Rights.

DAHD&F

(iii) Policy for adequate grazing land to livestock
in collaboration with Ministry of Forest and
Ministry of Revenue. Establishment of fodder
banks/storage system for supply during

drought/natural calamities.

DAHD&F/ State A.H. Deptt.,, Concerned

Ministries/Departments
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RISK STATUS AND CONSERVATION OF CATTLE
GENETIC RESOURCES IN SOUTH INDIA

Dr K Anil Kumar
Professor, Animal Genetics and Breeding, CVAS Mannuthy, Kerala

Introduction

The indigenous cattle genetic resources in Kerala, Karnataka, Tamilnadu, AndhraPradesh
and Telangana states accounts for 14.12% of total indigenous cattle resources of India. There are
eleven recognized breeds in these South Indian states. Some the breeds like Hallikar, Amrithmahal
and Ongole are available good numbers where as some others like Vechur and Punganur are
having population size around 2000 only. It is hence clear that the relevance and importance
of each breed is different and so also their population and strategies for conservation and
multiplication are different. A critical analysis of the Animal Genetic Resources of South India is
made. These different breeds or genotypes of cattle have their own special characters and role in
the social and cultural aspects of their breeding tract.

Objectives of Conservation

The major objectives of conservation of the different breeds or genotypes are described
under five different aspects namely economic, social and cultural, environmental and research.
Apart from these an aspect common for all indigenous cattle is as an insurance against unknown
situations like diseases and climatic changes. The combination of genes present in most of
these indigenous animals may not be having too much significance in the current scenario.
But it is likely that on a future emergency like emerging diseases or worse climatic situations
or catastrophic events, these combinations can be the answer. They are evolved through
natural or artificial selection of hundreds of years and loss of them will be permanent and
irreplaceable

1. Vechur

The breed was on verge of extinction thirty years back. The efforts to conserve and multiply
the breed were a challenging task for the scientists involved. The efforts to collect the pure
specimens were started with combing the cattle populations of its breeding tract. The characters
of the breed described by old timers and those available in older books were used to identify
the true Vechur animals. The initial effort yielded 12 cows and two bulls. The herd was kept as
closed and planned breeding operations were started. Some of the animals bought were pregnant
at the time of purchase the male calves born from their calving was also included in the herd,
Breeding strategy was so planned to avoid excessive inbreeding. After twenty years of efforts
the current population of Vechur and graded Vechur is around 2000. As it a conservation project
the improvement aspect was not included. Selection was also limited as the population size was
critically small

a) Economic - Vechur cattle is adjudged as the most precious livestock of the state of Kerala.
The market demand for the same is increasing day by day. The price of milk and ghee of
Vechur cows are also in high demand.
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b) Social and cultural - The breed was part of older documents of erstwhile princely state of
Travancore. Apart from that there is no other cultural and social role attributed to Vechur
cattle, though it was considered as the best dairy animal of the state in earlier days.

c) Environmental - The fragmented land holding of state of Kerala make it difficult for an
interested person to keep a crossbred animal as a house cow. The miniature Vechur is an
alternative. Apart from this the accepted organic policy for agriculture in the sate opens up
possibility for better marketing of dung and urine of indigenous breeds including Vechur.
More than 90% of cattle of Kerala are crossbreds. There are problems with adaptation of
these breeds to hot humid climate of Kerala. The Vechur is well adapted to the climatic
condition of the state and hence is very important for the state.

d) Research - The advantage of the breed through are known to the keepers is not well
documented. Studies to characterize different loci are proceeding. Whole genome
sequence data is already generated. The future research demands availability of the breed
and its phenotypic data.

2. Kasargode

The animals are limited to one district of Kerala namely Kasargod. The population of the breed
in 1990 s was estimated to be more than fifty thousand. Afterwards these animals were drastically
coming down in their numbers. A study to survey and characterize group was undertaken in 2003
and the breed descriptor for Kasargod cattle was prepared. Since then a society for conservation of
Kasargod cattle was formed and efforts to preserve the valuable animals are in force.

a) Economics - The breed is in high demand as a source of manure and urine for organic
agriculture. The milk production is very low and cannot be considered as a major
economic return. An unethical practice of sale of these animals as the more precious
Vechur cattle is prevalent. As a result the demand and value of these animals are also
increasing.

b) Social and cultural - The animals are well knitted to the agriculture community of
areca farmers who maintain them as a source of organic manure. The deep litter system
practiced for these animals is unknown in other parts of the country.

c) Environmental - The scarcity of fodder is one of the major problems in breeding tract of
these animals. The rock grass and the leaves of areca plant are major fodder sources. They
are insufficient to cater the nutritional needs of a crossbred higher producer but sufficient
for small sized Kasargode type of animals.

XV Annual Convention of Society for Conservation of Domestic Animal Biodiversity (SOCDAB)
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d) Research - The importance of these animals and their adaptation to comparative hot arid
tropical climate is an advantage for survival of the breed.

3. Other dwarf genetic groups

There are atleast five other dwarf cattle groups in Kerala namely Vatakara, Kurichiatt,
Kuttampuzha, Wilwadri and Highrange dwarf. Because of the efforts of conservationists, the
educated farmers are sensitized about the importance of local genotypes. As a result they all
started to from breed associations for improvement of their cattle. These breed associations were
recording animals and were trying to get the incentives and support for rearing these animals. The
organic agriculture based practiced lead to increased importance of local genotypes. More than the
. milk cowdung, urine and other products are fetching the farmers return. Appreciations in value
# of these animals are also helping to ensure their survival in farmers” hands. An apex body namely
“Confederation of breed associations of dwarf cattle of Kerala” is also functional now.

NATIONAL SYMPOSIUM: Sustainable Management of Livestock and Poultry Diversity for enhancing the Farmers” Income &
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a) Economics - The other groups of dwarf cattle of the state are also in demand due to % £
increasing awareness about conservation. These animals are hence an asset for the keepers *., 4&iiuid
and they donot like to part with them. The incentives given to the indigenous cattle
keepers by Government of Kerala and local self governments are also instrumental in
increasing their demand.

b) Social and cultural - These indigenous dwarf animals are being kept through generations
and are linked to the farmer families as a member. The economic viability is not a factor
in their keeping.

c) Environmental - Major purposes of keeping dwarf cattle in Kerala are twofold. They
supply the milk for the family and provide dung and organic manure for agriculture.
Organic agriculture especially vegetable cultivation recognizes these animals as an integral
part. Their dung, urine and other products are used extensively for production of bio-
fertilisers and bio-pesticides.

d) Research - They are more adapted to the climate and fed conversion is expected to be
more efficient compared to higher producing crossbreds. As disease incidence is low, and
fat content of milk is more, the farmers are happy to keep them. Each of these groups of
animals process unique characters which need further studies. These animals are hence
considered as the valuable resource for various genes.

4. Umblachery

Umbealachery cattle breed is spread over in Nagapattinam, Thiruvarur & Thanjavur Districts
of Tamilnadu State. Bullocks are mainly used for wet and ploughing and transport of goods using
bullock cart. Umblachery animals are suitable for marshy rice field of Cauvery river delta region.

a) Economics - The persistency in lactation and comparatively medium production ensures
consistent returns for the keepers. The breed keepers are also getting remuneration from
Penning of the stock during night hours.

b) Social and cultural - The breed is closely associated with social and cultural life of people
of the breeding tract. Major risk identified for the breed is increase in maintenance costs
due to restrictions in grazing and mechanization of farm operations.

c) Environmental - Keeping the animals in the farmers” agricultural fields enriches the land
with manure and urine. This in turn is reducing the requirements of inorganic fertilizers.
The animals are degrading the forests with over grazing. This is causing conflicts with
forest officials.

=
[
k=
2]
8,
]
<
-
]
<
]
4
m
2
5z
QO g
o2
DB
B E
S
5 <
%aﬁ
gz
=
=R
E 3
c >
<5
o
z 2
2 &
£ B
QS =z
[S =
B
S g
L <
T B
EE
gm
s g
U e
53
hall2)
[
B s
g g
=
%)
“6<
£ %
OH
E=RT)
=l =
[
z g
s 3
o o
o >
e
go
()
g
:d
g
< =
(o]
e}
i
[}
N
>
-
]
=
=
o)
(]
=%}
o
-
[ee}

d) Research and training - As for the other indigenous genetic resources, Umblachery is also
not well documented on its good traits. Hence it is essential for future research.
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5. Amrith Mahal

The breed is seen mainly in Chikmagalur, Davanagere, Shimoga, Hassan, Chitradurga,
Tumkur districts of Karnataka. It was evolved from the Hallikkar cattle and is having the
characters of Mysore breeds.

a) Economics - Value of the animals are going down due to the number of reasons. The ban
on transport of animals had created a situation where the culled and weak animals are
also retained in the herd. This is causing huge burden on the keepers.

b) Social and cultural - The breed was developed by Mysore Kings 400- 500 years back (1572
to 1636 AD) and are part of social and cultural heritage of the breeding tract.
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¢) Environmental - There is lands earmarked for keeping of these animals and these Kaval
lands are important for the environmental equilibrium of breeding tract. Depletion of
Kaval lands is putting pressure on Amrith Mahal keepers as grazing become difficult for
these stock.

d) Research - The animals were at one time heavy milkers but present stock are not those
productive. The body size and ability to graze in adverse conditions need further
investigation.

6. Malanad Gidda

Primarily present in Uttara Kannada, Dakshina Kannada, Udupi, Shimoga, Chikmagalur,
Haveri and Hassan, Kodagu districts of Southern Karnataka. They are maintained by farmers as
a source of organic manure.

a) Economics - Animals are maintained under zero input system.

b) Social and cultural - Malanad means highland and Gidda mean dwarf. The name itself
shows the significance of the breed in cultural and social life of its breeding tract.

c) Environmental- The freely roaming Malanad Gidda cattle are identified as one of
problems in forest areas.

d) Research - The dwarf characters and feed efficiency together with adaptability to the

climate are important and need be studied in detail. Restrictions on grazing are also
detrimental for the survival of the animal.

7. Punganur

The breed is of Chittoor district of Andhra Pradesh. These small animals are very sturdy
and fat content of the milk is very high. They have most of the dairy characters of Indian breeds.

a) Economics - The high demand for the milk and ghee is highly remunerative for the
keepers. The value of the animals also makes it highly sought after commodity.

b) Social and cultural - Punganur breed very much connected with religious rituals of
temples like Lord Thirupathy temple. These animals presence is considered as very
auspicious and hence are kept by many persons.

¢) Environmental - The Punganur cattle are mostly limited to organized herds or as house
cows and is not causing any environmental problems.

d) Research - Punganur cattle is very small in size and fat content of milk is very high These
characters need be studied in depth.

XV Annual Convention of Society for Conservation of Domestic Animal Biodiversity (SOCDAB)

8. Pulikulam

These animals are known for their ferocious nature and are maintained by migratory herders
in Sivagangai and Madurai districts of Tamilnadu. Though it was developed as a draught breed,
in present situation its major significance is for bull riding (Jellikettu).
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a) Economics - The returns from Pulikulam cattle are through sale of male calves either as
bullocks or for bull riding. The milk production is negligible and is not a major source of
income. The keepers are getting money for penning the animals for night in farmers’ fields.

b) Social and cultural - The breed is closely knitted to the social and cultural life of the
communities if not the Tamilnadu state as a whole. The Jellikettu is the bull riding sport
event where the bulls of Pulikulam cattle are used. These specially trained bulls are even
worshiped at some places.
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¢) Environmental - The grazing of these animals are mostly from the forest areas and it is 3 £\
harming the forest and is prevented by forest officials. %, SiBuhd
d) Research - The animals are selected for Jellikettu is hence having ferocious nature and is
said to have a mind of its own. These characters of the breed namely the competitive spirit
and ferociousness need be studies in detail.

9. Bergur
The red and white Bergur animals are seen in Krishnagiri district and Bergur foot hill of
Athiur taluk of Erode district. They are reared under semi wild conditions.

a) Economics - Bergur cattle is mainly used for agricultural operations in the hilly terrain of
western Tamilnadu. Cows yield reasonable quantity of milk and it is another income for
the keeper. The herd size is large and during night hours the cattle are kept in “pattys”.

b) Social and cultural - The breed is kept by Kannada speaking Lingayats of Tamilnadu state
of these animals.

c) Environmental - Though grazing is done in forest areas conflict with forest officials are
not a major issue.

d) Research - These animals are described as dual purpose by the farmers and hence their
characters need be analysed further.

10. Kangayam

The pride of Erode and Coimbatore districts of Tamilnadu is the Kangayam breed. The breed
is having some characters of Mysore breeds like emergence of horn from top of the poll and long
pointed horns.

a) Economics - These animals are fetching very huge prizes the annual Kangayam fair at
Palamkottai. Some of the best male calves are sold for making Jellikettu bulls.

b) Social - Pattigar of Palamkottai was instrumental in revival of fortunes of this breed. The
selection and subsequent marketing strategies are linked with the social life of its breeding
tract.

c) Environment - The huge animals are fed with crop residues and are no way degrading
the environment.

d) Research - The size of the animals makes Kangayam an ideal experimental unit for growth
studies. Research is needed at molecular level to identify the genes connected with growth
traits.
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11. Malaimadu

This breed is found in 20 villages of adjoining Westernghats spread over Madurai, Theni,
Virudhunagar districts. It is not yet recognized by NBAGR as a pure breed. It is described as hill
cattle and rotational grazing system is followed for its keeping in Tamilnadu State.

NATIONAL SYMPOSIUM: Sustainable Management of Livestock and Poultry Diversity for enhancing the Farmers” Income &

a) Economics - These animals are kept on low input system and are not usually
supplemented with concentrates. The returns are mainly from penning the stock for
night at farmers field and sale of male calves for bullock production.

b) Social - They are integral part of lives of communities maintaining them.

c) Environment - The rotational grazing system followed for the breed ensures ;f
environmental sustainability and hence is good. Restrictions are placed on grazing in the
Giant Squirrel Sanctuary.
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d) Research - The ability to thrive on-coarse fodder and better feed conversion efficiency
need to be studied in detail.

Analysis of Position of the Breed

The present situation of the breeds or genotypes including its strength, weakness,
opportunities and threats (SWOT analysis) are necessary to know about the breed status and also
to chalk out strategies for future, it also opens up the possibility of evaluating the challenges faced
by the breed and the stakeholders for each group. The driving factors for each breed have to be
identified and conservation strategies need be identified and prioritized.

1. Vechur
a) Strength - The Vechur cattle is a recognized breed of livestock in India. The conservation
efforts are more than 25 years old There is a trust working for conservation of the breed
namely Vechur conservation trust. Compared to other dwarf varieties, Vechur cattle are
well documented and its advantages are known. The semen of the breed is available
through department of Animal Husbandry. The huge prices of these animals are also
remunerative for the farmers.

b) Weakness - The narrow genetic base of the breed can cause problems in fertility and
viability. The tendency to name every dwarf cow as Vechur makes it difficult to
distinguish true Vechur cows.

c) Opportunities - Vechur breed is very rare commodity and fetches more than lakh rupees
per animal. The high demand of Vechur and Vechur like animals can be utilisd for
conservation of the breed. The literate farmers are keeping the indigenous animals with
sufficient knowledge about their management and importance.

d) Threats - Livestock improvement Act 1964 doesnot allow keeping of breeding bulls
without the permission of Director Animal Husbandry.

2. Kasargode
a) Strength - The population is comparatively larger and is in thousands.

b) Weakness - The very low milk production is one of the major weaknesses. Dwindling area
plantation in the breeding tract makes the very purpose of keeping animals difficult. Non
availability of semen is a concern in many parts of the state.

c) Opportunities - The awareness among farmers to keep indigenous animals and to use its
milk for home consumption can be utilised for its distribution as house cow. Availability
and comparatively reasonable prices makes Kasargode cattle affordable to marginal
farmers.

XV Annual Convention of Society for Conservation of Domestic Animal Biodiversity (SOCDAB)

d) Threats - Shifting of Kasargode animals from its breeding tract to other parts of the state
due to high demand reduces its population in breeding tract. The breeding of shifted
animals is also a problem.
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3. Other Dwarf cattle
a) Strength - The demand and concern for keeping them in their breeding tract is very strong.
Well organized breed societies is very active in conservation efforts and performance
recording. Breed associations for improvement of various genetic groups of dwarf cattle
is strength for these animals.

b) Weakness - the number of these groups are very small and unsustainable, Breeding bulls
are very low in number and cryo- preservation of semen is not done.
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¢) Opportunities - It is possible to form a identifying and recording system for the animals % £\
through the breed societies. %, SiBuhd

4. Umblachery
a) Strengths - Well adapted to the breeding tract. Umalchery cattle can survive on dry fodder
or crop residues and yield 3-6 liters of milk for 6 to 10 months. It is comparatively disease
resistant. Breed association and NGOs are working for conservation of the breed. It is good
work animal and is suitable for marshy paddy fields for ploughing.

b) Weakness - The introduction of mechanical ploughing reduced the use of bullocks for
ploughing. The maintenance of bullocks need not be met by the farmers. The availability
of water in the grazing land is also another problem.

¢) Opportunities - The long lactation length and sustainable production of milk through
out the lactation are major positive aspects for the breed. Support for conservation of the
breed by Government and the NGOs are also high.

d) Threats - The grazing lands are getting reduced. The uses of bullocks are not much
because of availability of tractors.

5. Malai Madu

a) Strengths - Well adapted to resource scarce breeding tract. Bullocks are used for ploughing
and agricultural operations. Another major use is for production of organic manure. The
management system can be described as zero input system.

b) Weakness - Productivity is very low. Grazing facility is getting reduced.

¢) Opportunities - The enthusiastic keepers want to maintain these animals. The support
from NGOs for keeping the grazing rights is also significant.

d) Threats - Declaration of Giant Squirrel Sanctuary and consequent restriction of grazing is
the major threat for existence of the breed.

6. Pulikulam

a) Strengths - The Pulikulam animals are kept as a treasure for the keeper. Males are needed
for Jellikettu or bull riding and are in great demand.

b) Weakness - Low numbers of the breed and unavailability of good quality breeding bulls
make it difficult to maintain the true breed types.

¢) Opportunities - Bull riding is being accepted as a ethnic sport and restrictions are getting
removed, This will make relevance of the breed more prominent.
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d) Threats - The restrictions in grazing aspets in forest areas are the major threat. Availability
of drinking water in the tract is also another problem.
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7. Punganur

a) Strength - Acceptance of the breed as status symbol and consequent demand are very
high for Punganur cattle. The good quality of milk and its high at content are strength of
the breed.

b) Weakness - Very low numbers of the breed and absence of a breeding plan are the major
weakness for the Punganur animals.

¢) Opportunity - The high demand by the public is the major opportunity.

d) Threats - Critically low numbers makes the existence of the breed at risk.
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2y 8. Amrith Mahal

ety a) Strength - The adaptability of the breed in the breeding tract is absolute. Sufficient
population is available in numbers.

b) Weakness - Low milk production and high maintenance costs are major negative aspects.

¢) Threats - Fast depleting Kaval areas are causing problems with grazing and sustenance
of the breed.

9. Bergur
a) Strength - Major use of these animals are in the hilly terrain of their breeding tract
for agricultural operations. These animals are best suited for the same and hence are
indispensable for the region. Moderate milk production is also another attraction for the
keepers.
b) Weakness - The use of these animals are very much restricted to small area.

c) Threats - Large scale crossbreeding in the breeding tract is the major threat for the breed.

10. Kangayam
a) Strength - It is one of the best draught breeds of India. The high endurance and ability
to carry heavy loads make it best working animal. Major use is in pulling carts through

roads.

b) Weakness - Mechanisation has reduced the relevance of the breed.

c) Threats - Fast reducing number of animals threatens the existence of the breed. Extensive
crossbreeding in the breeding tract is another threat for the breed.

11. Malanad Gidda

a) Strengths - Population and spread of the breed is vast compared to other south Indian
breeds. The animals are maintained under low input system and are not a burden to the
keepers.

b) Weakness - Very low production of the cows is the major problem. Intensive
crossbreeding undertaken in the breeding tract is detrimental to the survival of the breed.

c) Opportunities - Recognition of the breed by National Bureau of Animal Genetic Resources
is most important.

d) Threats - Restriction for grazing in forest lands is major threat faced by the keepers.

XV Annual Convention of Society for Conservation of Domestic Animal Biodiversity (SOCDAB)
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Risk Analysis of the Genetic Groups

The classification of breeds based on risks faced by the breed in its long time survival is
done based on a number of aspects. Of these the most important ones are the breeding females,
breeding males and the total population size is important. Based on these three the classification
is as follows:
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Table 1. Categorization of breeds based on the number of animals

Class Number of females Number of Males Total population
1 | Extinct No breedable females No breedable males
2 | Critical <100 <5 <720
3 | Endangered >100 <1000 >5 <20 >720 <1200
4 | Vulnerable 1000-2000 20-36 1200-2400
5 | Not at risk All others All others All others




Another important aspect is to find out where the 75% of the animals are present if it is in % A7
an area of less than 12.5 km radius the breed is critical and if it is in between 12.5 to 25 km radius ©

the breed is endangered.

Growth of the number of breed is another aspect. The rate of growth per year is given by

R = (log N, - Log N,) / t where N, and N, are the number of animals in first and second
census and “t” is the interval between the two census.

Table 2: Comparison of population of different breeds of cattle of South India (2007 & 2013 census)

©
o

S0C ANMAL g,
2

2007 2012 Percent change | Percent change
compared compared
Name of breed | Number of True Graded with 2007 with 2007
animals animals | animals Total population population
(true animals) | (total animals)
1 | Amrith Mahal 96021 105343 123720 229063 +9.70 +138.56
2 | Kangayam 314817 80620 112825 193445 -74.39 -38.55
3 | Bargur 20879 14154 2153 16307 -32.31 -21.90
4 | Umblachery 217193 39050 33460 72510 -82.02 -66.61
5 | Pulikulam 34191 7352 2733 10085 -78.50 -70.50
6 | Punganur 733 2772 56 2828 +278.17 +285.81
7 | Vechur 160 1065 1414 2479 +565.62 +1449.38
8 | Malanad Gidda | 1282121 899091 150452 | 1049543 -29.87 -18.14
*GOI 2013

Of the different recognized breeds, Vechur and Punganur have a population around
2000 numbers with number of breeding males very low. The effective population sizes of these
breeds are in two or three digits. The increase in population shown is misleading as the recorded
population of Vechur in 2007 was only that of organized herds. In case of Punganur also the
increase can be attributed to the high demand of the animals and subsequent registration of all
Punganur like animals as Punganur.

From the data presented above it is clear that the two Tamilnadu breeds namely Umblachery
and Pulikulam are getting reduced at a rate of around 82% and 79%, respectively (on number of
true breeds alone) and around 70% each when graded animals are also considered. The situation
of Kangayam breed is also almost similar. These fast reductions in number of the three breeds are
indicative of keeping them under scanner. The rate of deterioration of Bergur and Malanad Gidda
though less than that of above three breeds, is also of much concern. The unrecognized genotypes
Kasargode, Other dwarf cattle and Malaimadu were not included in the census or breed survey.
The risk status of all these breeds and genotypes are considered as “Not at risk” based on their
present population. But because of reduction in their numbers these are also very vulnerable.

XV Annual Convention of Society for Conservation of Domestic Animal Biodiversity (SOCDAB)
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Conservation and Sustainable use Strategy for Breeds
While formulating a breeding policy and conservation policy for Vechur and Punganur

breeds, two aspects are emphasized. They are inbreeding and risks associated with smaller
herds.

1. Increase in inbreeding - The inbreeding of the population is likely to increase over time
and the rate of increase can be calculated as AF =1/N_ where the effective population size {
is the major influence. This increasing inbreeding of the herd can lead to problems with 1\
viability and fertility. Loss of valuable genes is also needing be considered.
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2. Risk status - These two breeds are having their presence in limited area and is hence
likely to be affected unforeseen diseases or climatic changes or natural or manmade
disasters. These can wipe out whole populations.

Breeding Plan

For Vechur and Punganur breeds the broad frame work of breeding strategy can be the
same. First step for conservation should be identification of each animal of the breed and DNA
fingerprinting of the same. This will ensure the purity of the breed. As the NGOs may not The
possibility of developing breed signature is another important step towards breed identification.
The continuous performance recording of all animals is most important aspect.

The most important step should be to strengthen the nucleus herd as the epicenter of
conservation. The Vechur conservation unit, Centre for Advanced Studies in Animal Genetics and
Breeding of Kerala, Veterinary and Animal Sciences University and Livestock Research Station,
Palamaner, Chittoor of Sri Venkiteswara Veterinary University has the major herds of the two
breeds, respectively. They should be converted as open nucleus herds. As each animal of the
breed is registered and recorded, the introduction of animals to the nucleus herd should be easy.

The breeding of animals of the farmers is another important area where interventions are
necessary. Availability of semen from true breed bulls has to be ensured. Number of breeding
bulls is also very important. Each breed should have atleast 20-25 breeding bulls to ensure low
inbreeding.

Inorder to ensure the safety of the breed, exsitu conservation is also recommended. Two
methods are to be employed namely cryopreservation and establishment of satellite herds outside
the breeding tract. Exsitu conservation of embryos, fibroblasts and other tissues is also a major
priority for these.

Genetic improvement programme-

It is not necessary to start genetic improvement programme as number of animals is less and
further deterioration of gene pool is not be caused. Hence selection and improvement programme
cannot be undertaken under these conditions.

Conclusion

The most of the recognized breeds of South India except Vechur and Punganur are classified
under “Not at risk” category as per the current accepted criteria of FAO. But population of these
animals are coming down because of a battery of reasons like reduced productivity, changed
cultural and social aspects of breeding tract and the crossbreeding policy. These are leading to
rapid loss of the valuable germplasm and new strategies are the need of the hour to prevent further
genetic erosion of these breeds. The frame work of conservation strategy for the two vulnerable
South Indian breeds, Vechur and Punganur are presented, the plan can be used for similar low
numbered genotypes like Kasargod, Malaimadu and other dwarf cattle of Kerala.
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PROMOTION OF BREEDERS ASSOCIATION AND
GROUPS FOR CONSERVATION AND IMPROVEMENT OF
LIVESTOCK BREEDS

P. Vivekananadan
Executive Director of SEVA
No.45, T.P.M. Nagar, Virattipathu, Madurai - 625 010, Tamilnadu, India.

India is home to a large number of local livestock breeds that have been nurtured by
pastoralist communities - Bakkarwal of Kashmir, the Van Gujjar of Uttarkhand, the Gaddi of
Himachal Pradesh, the Raika, Gujjar, Sindhi Muslim and Rajput in Rajasthan, the Maldhari of
Gujarat, the Gowli and Dhangar of Maharashtra and Karnataka, the Toda, Kurumbar, Konar and
Bargur Lingayat in Tamilnadu are some among them. There are about 151 registered breeds in
our country. There are many more that still need to be described.

With the disappearance of India’s common lands, pasture lands, tanks and forests, the local
livestock breeds are being lost at an alarming rate. Many factors have contributed to the loss of
livestock in general and local breeds in particular. With the advent of technological revolution,
animal drought power has been replaced with tractors and power operated equipments, making
livestock redundant. On the other hand, with agriculture becoming less remunerative, the village
youth are going in search of other livelihood options, leaving agriculture and animal rearing.
Even the government has contributed to the rural crisis. For example, the rural employment
programmes, have added to the labour shortage, which is already prevalent in the villages, thus
affecting small farmers and livestock keepers.

Therefore there is a need to conserve and improve our native breeds of livestock in our

country while capacity building of efforts initiated by interested groups or persons involved in
this narrow area of breed based economy are to be encouraged and strengthened.

Experiences in Breed Conservation by involving local communities

There are good experiences of few NGOs or groups who attempted in organizing those
livestock keepers, farmers or pastoralists keeping local breeds which inturn provides livelihoods
for them. Brief information of few cases are given below:
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1. Conservation of Sahiwal cattle breed by Vishav Namdhari Sangat- Punjab. This is gaushala
initiated in 1857 to supply milk to the namdharis who are strict vegeatrians and drink
only cow’s milk. They have been maintaining about 150 - 200 animals of Sahiwal breed.
They sell male calves to Govt agencies for breeding purpose. SEVA has documented their
conservation efforts which have been sustaining more than 150 years and Breed Saviour
Award has been given to the Vishav Namdhari Sangat. (Details in www.sevango.in Breed
Saviour award profile 2011).

2. Umbalachery Cattle Breeders Association was promoted by SEVA an NGO which
worked in this area for about 5 years in Nagapattinam District, Tamilnadu during
2001-2005. The main objectives of the association: in situ conservation of Umbalachery ;§-
cattle breed renovation of animal drinking water ponds and common grazing lands and %y
train livestock keepers on herbal medicine for animals. The Umbalachery cattle breed is ‘

NATIONAL SYMPOSIUM: Sustainable Management of Livestock and Poultry Diversity for enhancing the Farmers” Income &
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known for wetland ploughing and transport of agricultural produce in rural areas. The
cattle are pooled as temporary herds during Jan-June and each herd size is about 400-500
cattle taken for grazing and they are also penned during night time in farmers field to
contribute manure to the wetland. There are more than 25 herds in Nagapattinam and
adjoining districts. In each herd one or two Umbalachery bull will be maintained for
breeding through natural service. SEVA renovated 9 tanks/ ponds for animal drinking
water purpose, procured 5 quality bulls and supplied to the herds and both male and
female calves distributed to 150 members. The association has removed encroachment
in the grazing land and also semen of Umbalacherry cattle is made available in the local
veterinary centre due to their pursuance.

3. Conservation and development of Tharparkar Breed of cattle by SURE NGO. The effort
of this NGO-SURE resulted in birth of 2091 Tharparkar progenies in 15 villager of Barmer
district, Rajasthan.

4. Conservation of Hallikar cattle by Timbaktu Collective an NGO based at Anantapur
district of Andhra Pradesh. The farmers revived their land productivity by promoting
Hallikar breed which are being utilized as draught animals by the farmers. 500 farmers
were supported to procure 1200 Hallikar cows in 35 villages which supply draught
animals for the farmers during 2007-2008.

5. SEVA NGO has promoted Pulikulam cattle herders group in 4 villages in Madurai district,
Tamilnadu during 2006. SEVA registered this breed which is known for Jallikattu a cultural
heritage event in Tamilnadu state. This group is negotiating with Govt. for reviving their
traditional grazing rights associated with forests, tanks and other common property
resources. Bore wells have been dug in 3 places to help the herds drinking water facilities
in Madurai and Sivagangai districts. Refer profile of breeders association. (Details in www.
sevango.in Breed Savour award profiles 2011).

6. Banni Pashu Uchherak Sangathan (Banni Breeders Association) in Kutch, Gujarat has been
promoted by Sahajeevan NGO which works with Maldhari communities and stress the
need for conservation of Banni grass land and associated breed viz. Banni Buffalo during
2009. It has been registered as distinct buffalo breed of our country. It linked with Sharad
Dairy of NDDB to market the milk through cooperatives inturn offering remunerative
price for the milk procured from the buffalo farmers.

7. Kachaikatti Black Sheep breed conservation by sheep breeders association SEVA NGO
has promoted the herders association in 5 villages in Vadipatti taluka of Madurai district,
Tamilnadu during 2003. The breed has been registered by SEVA and it is taking up
the issue of grazing in forest zone of Sirumalai hills of Madurai district. Micro credit is
extended for construction of sheep shed and other activities of the herders.

XV Annual Convention of Society for Conservation of Domestic Animal Biodiversity (SOCDAB)
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8. Jagruta Kurubar kuri Matu Unni Utpadakara Sahakari Sangh was registered during 1989
with 200 sheep breeders in Belgaum Taluka, Karnataka State. It was initiated by Shramik
Abhivrudhi Sangh an NGO based at Belgaum. This is a sheep herder’s sheep and wool
producers society which focuses on Deccani sheep. The society is providing all services
viz. veterinary care, purchasing wool from members, marketing of wool products in north
Karnataka.

9. Vembur Sheep Breeders Association has been promoted by SEVA NGO during 2002 and

it extends services to members viz. construction of sheep shed, drinking water facilities
through hand pumps, providing quality male animals to the herds, organising animal
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health camps, supply of fodder seeds, seedlings etc. in 10 villages in Virudhunagar, % £
Thoothukudi districts of Tamilnadu. After intervention of SEVA the population of the *, &ickd
breed increased.

Role of Breeders Association

Breeds of livestock can be conserved better along with production system or ecosystem
conservation. Therefore under the extensive production system of livestock keeping there is a need
to preserve and renovate the common property resources for access to grazing land and drinking
water. In addition services viz. veterinary care, breeding and marketing of livestock products are
to be facilitated in order to sustain the remuneration derived from livestock keeping.

The breeders association shall take up one or more services or activities as indicated below:

1. Land use rights for access to grazing in common lands, revenue lands, forest ends as per
Forest Rights Act 2006., access to drinking water source viz. tanks, ponds, dam sites and
removal of encroachments in the migratory routes etc.

. Record keeping system including pedigree keeping for future selection.
. Arrangements for feed, fodder and medicine for animals.

. Veterinary services.

U = W N

. Breeding services, Al, supply of male animals to herds and replacement of males to avoid
inbreeding at regular interval.

. Marketing of livestock products with or without value addition.
. Registration of breed if not yet registered.

. Supply of draught animals to farmers.

O 00 N O

. Upgrading local animals with selective breeding with pure superior bulls of local breed.

10. Reducing the cost of maintenance including imparting training on herbal medicine for
animals.

11. Providing microcredit facilities to livestock keepers for purchase of inputs and animal
shed construction and for procuring animals, fodder cultivation etc.

12. Providing incentives for breeders including recognition and awards.

There should be some policies to support in establishing breeders associations at village
or cluster level in the breeding tract of animals based on such experiences attempted by private
groups including NGOs, Gausalas etc. It should be nurtured on long term basis (minimum 10 years
or more) and this will in future substitute or play complementary role to state owned breeding
farms existing in many states.
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Reference :
Breed Keepers and Best Practices : 2012 Edited by : P.Vivekanandan, Published by : SEVA, Madurai. Tamilnadu.
pp. 167.
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LESSER KNOWN ANIMAL GENETIC
RESOURCES OF SOUTH INDIA

R.Vinoo
Professor and University Head,
NTR College of Veterinary Science, SVVU, GANNAVARAM, Andhra Pradesh

South India constitutes five major states viz.,, Andhra Pradesh, Telangana, Karnataka,
Tamilnadu and Kerala. The conditions under which the livestock in south India maintained have
been undergoing constant change due to progressive restriction of grazing areas, more extended
use of mechanical transport on road and changes in agricultural system. The major known cattle
breeds like Ongole, Amrithmahal, Kangayam, buffalo breeds like Toda, sheep breeds like Nellore,
Deccani, Mandya and goat breeds like Malabar are few examples of the livestock biodiversity
in southern India. In addition to these recognized breeds of different species, the South Indian
states also include several lesser known or unrecognized livestock biodiversity, which in turn
are contributing to the total animal biodiversity of the country. Some of these genetic groups
might disappeared before their significance is realized. Hence, systematic phenotypic and
genetic characterization of the lesser known germplasm is needed so that breeding plans can be
formulated and efforts can be started to speed up the conservation programmes.

The lack of comprehensive information on population fragmentations and geographical
distributions, many animal populations in our country are commonly referred to as “non-descript”
or “traditional”. These traditional populations, mainly local, often exhibit large phenotypic
diversity; are managed by farmers and pastoralists at low selection intensity, but may be subject
to high natural selection pressure; pedigree may be partially known or not known; genetic
structures are mainly influenced by migration events and mutations; population size is generally
large. It is primarily in these regions that phenotypic characterization studies on animal genetic
resources (AnGR) are needed. But, assessing the diversity of AnGR is made more difficult by
the existence of many animal populations that are not assigned to any recognized breed. Even
though parts of these “non-descript” populations are known to be multiple crosses of recognized
breeds, some animals might belong to homogenous groups distinguishable from neighbouring
populations on the basis of identifiable and stable phenotypic characteristics that warrant
them being distinguished as separate breeds. One major feature of such genetic groups is local
adaptation which can be characterized by less calf or kid mortality rates and better production.
These features are generally perceived by the local inhabitants but unless systematic efforts are not
taken up to record their characters in terms of their phenotype and genetic makeup, there is danger
that such genetic groups may get extinct. Further, phenotypic characterization is fundamental to
the establishment of national inventories of AnGR and usefulfor effective monitoring of AnGR
populations.
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These lesser known genetic variants can be conveniently called as genetic groups, rather
breeds unless they are characterized, so that to differentiate as non-descript or do they qualify
to be called as breed. A domestic animal population may be regarded as a breed, if the animals
¢ fulfil the criteria of (i) being subjected to a common utilization pattern, (ii) sharing a common
/ habitat/distribution area, (iii) representing largely a closed gene pool, and (iv) being regarded
as distinct by their breeders. The Food and Agricultural Organization (FAO) uses the following
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broad definition of the breed concept, which accounts for social, cultural and economic differences A
between animal populations and which can therefore be applied globally in the measurement of ‘%o&
livestock diversity: “either a sub-specific group of domestic livestock with definable and identifiable external
characteristics that enable it to be separated by visual appraisal from other similarly defined groups within
the same species or a group for which geographical and/or cultural separation from phenotypically similar
groups has led to acceptance of its separate identity”.

In the present paper, some of the native genetic groups of various livestock species that exist
in southern India have been reviewed. Importance of characterizing such native genetic groups
and the need for their recognition is emphasized.

Andhrapradesh and Telangana

Cattle breeds

Thurupu: This is a little known species of cattle, from the Mannanur forests in Mahbubnagar
district of Telangana state. The animal is also known as Nallamalapoda. The variety can be
distinguished through its brown/red spots on white skin or white spots on light brown skin, with
straight and sharp horns. The cattle got its name because it is bred in the Nallamala forest in the
eastern part towards Mahbubnagar (Thurupu means east locally). The cattle of this genetic group are
sturdy that were bred over centuries by the Lambada and Golla communities and has evolved to
survive the dry weather ecosystem. Hence, low level of inputs is sufficient for maintenance of the
animal. The cattle are mostly located in four mandals Amrabad, Achampet, Mannanur and Lingal
bordering Nallamala forest area. They possess excellent draught power to work in the region and
works from the age of 3-20 years. The genetic strain is under threat due to cross breeding. Recently,
the Government of Telangana instructed not to implement crossbreeding in this breed. At present
the population is estimated to be about 25000 animals in the Nallamala forest. The livestock Node
of Revitalising Rainfed Agriculture (RRA) Network and Watershed Support Services and Activities
Network (WASSAN) are involved in physical characterization of the genetic group and the work
is in progress.

Jhari: Jhari cattle are seen in Adilabad district of Telangana state. The animals are primarily
used for draft, agricultural operations, transport followed by milk and dung. Animals are medium
sized with white or brown colour. Forehead is described as concave. Horns are medium to small
sized with well developed dewlap and curved forward. Horns are small to medium sized, curved
forward, cylindrical and sickle shaped. The milk production in females ranges from 1.5 to 2.0 kg
per day. Natural service is preferred by the farmers for breeding their animals. The phenotypic
characterization of the breed was initiated as part of National Agricultural Innovation Project
(NAIP).

XV Annual Convention of Society for Conservation of Domestic Animal Biodiversity (SOCDAB)
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Buffalo breeds

Godavari: The breed is found in Godavari delta region and Krishna delta regions. Godavari
buffaloes were evolved through upgrading of local buffaloes with Murrah. Animals are medium
statured with compact body. Coat colour is black with sparse coarse brown hair. The horns are
not so tightly curved as in Murrah but form a loose ring at the top. Their milk producing ability
is comparable with that of Murrah breed but due to grading up, their reproductive efficiency is
better compared to Murrah. The tail is described as thin with a white switch.

NATIONAL SYMPOSIUM: Sustainable Management of Livestock and Poultry Diversity for enhancing the Farmers” Income &

Goat breeds

Mahabubnagar goats: They are seen in Mahabunagar, Raga Reddy and Nalgonda districts 1\
of Telangana state. These animals are bi-coloured (Black, white or brown). Most of the animals
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have straight head. One third of animals have wattles. ears are pendulous and beard is absent in
majority of female animals. Both males and females are horned and horn pattern is straight.

Kanchu Meka / dwarf goat: They are seen in semiarid hilly and coastal parts of Andhra
Pradesh. They are known for their reproductive efficiency.

Sheep breeds

Different strains of Nellore: Nellore, Prakasham, Anathpur and Chittoor districts of Andhra
Pradesh is the home tract of the breed. Colour is white or brown and is classified to three different
types from pure white “Palla” with or without brown spots”; Jodipi” is white with black spotted
body and “Dora” is completely brown. Nellore breed have ears described as long and drooping.
The Nellore ewes are polled and rams are horned. Majority of the animals have wattles. Tail of
these varieties is short and thin. Though Nellore brown is recognized breed by NBAGR, but the
other strains of Nellore are of different phenotypes. So the other two strains of Nellore, i.e., Palla
and Jodipi are to be characterized and also conserved for future.

Macherla Brown: These animals are seen in Guntur, Nalgonda, Prakasham and Krishna
districts of Andhra Pradesh. Colour is described as combination of brown and white. Most of the
animals are polled. Forehead is convex with pendulous ears. Muzzle and hoof are black. Tail is
described as slender.

Vizianagaram Local: This sheep breed known for high fecundity is seen in Srikakulam and
Vizianagaram districts. These sheep, reared mainly for meat purpose have slightly convex head and
body colour is White black and black patches around the eyes, perennial region, on the fetlock joints.

Karnataka State

Buffalo breeds

Dharwadi: These animals are seen in Dharwad and adjacent districts of northern Karnataka.
Skin of these animals is black with greyish white hairs. Horns are medium sized and orient
backward and with a curving to form a half circle. The breed is known for unique taste so very
popular among farmers for its milk and flavoured milk products.

South Kanara: These animals are seen in Shimoga, Udupi and Dakshin Kannada districts of
Karnataka. South Kanara buffaloes are well built and medium sized animals. They are basically
used for agricultural operations in wet fields, especially ploughing, levelling and peddling so as to
make the land suitable for paddy transplantation. These animals are also used for racing in water
bound fields, famously called as “Kambla” race in this region.

XV Annual Convention of Society for Conservation of Domestic Animal Biodiversity (SOCDAB)
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Goat breeds
Bidari: The animals are seen in Bidar district of Karnataka. The animals are described as
coloured with brown, black or combination of these two as the colour. It is a dual purpose breed.

NATIONAL SYMPOSIUM: Sustainable Management of Livestock and Poultry Diversity for enhancing the Farmers” Income &

Nandidurga: These goats are seen in Chitradurga, Tumkur, Mandya and Davanagere districts
of Karnataka and accounts for around 10% of goat population of the state. The colours of the
animals vary much from white to pure black or brown or combination of these. Animals are taken
for grazing of around 6 - 10 hours a day covering around 10 - 20 km per day.

Kerala State

. CattleBreeds
" Kasargode: Originated in Northern part of Kasargode district of Kerala, these animals are also
small and highly to the dry and hot conditions of their breeding tract. More than a milk producer
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they are reared for dung, which is essential component of arecanut based agriculture of the region. % 47
Kasargode cattle are black or red in colour with occasional white patches usually in face and ventral *., &ifuid
side of body. Horns are laterally orientated and animals have well developed hump anddewlap.

Vadakara: Vadakara cattle are found in Malabar region in the districts of Calicut and Kannur
of Kerala State. They are small and well adapted to the climatic conditions of the region. These
animals’ are with small hornsless prominent dewlap and hump and can be of different colours.
They are conserved through the activities of a NGO registered for the purpose. Their current
population is expected to be more than 1000.

Kurichiat cattle: They are the animals reared in tribal settlements of Kurichiat in Wayanad
district of Kerala. These animals are kept on a zero input system with no supplementation of
concentrates and maintained solely on grass and grazing. Colour of the animals is described as
dark brown and some of the animals have white spots. Height of the animals was around 102 cm.

Highrange Dwarf cattle: High range dwarf cattle are present in the tea estates of Iduddi district
of Kerala. These animals are small to medium sized and their horns are large. They are not usually
milked. These animals serve as an immediate resource for the poor farmers. Their population has
been drastically reduced and now may not be more than 250.

Kuttampuzha dwarf: It is described as a forest cow of district of Ernakulam of Kerala. The
unique rearing system of these animals is peculiar in leaving them in the forest for months by
their Adivasi owners. They are bought back when information about their calving is known to
the owner. The fat content of milk was found tobe higher than other such groups. They feed on
almost all types of fodder and are resistant to tick and other diseases. They have a body weight of
150 Kg and are known to have capacity to swim across therivers.

Cheruvally cattle: Another small sized genetic group of cattle of the state found in Cheruvally
village of Kottayam district. These animals are small sized with smaller sized horns and known
for good disease resistance. The colour can be anything. Efforts are on to define the breed through
a project sponsored by Kerala State Biodiversity Board by anNGO.

Buffalo Breeds

Kuttand: They are the working animals of Kerala habitat to Kuttanad area. The vast paddy
cultivated area needs these animals for agricultural work. They are smaller in size with broad flat
and curved horns. Two white markings one around the jowl region and another at the region just
above the shoulder are two salient marks of the animal.

Kurichiat: They are the animals reared in tribal settlements of Kurichiat in Wayanad district
of Kerala. These animals are having longer horns curving backwards, inwards and are parallel to
the neck. Average height of the animals was around 107 cm.

XV Annual Convention of Society for Conservation of Domestic Animal Biodiversity (SOCDAB)
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Goat Breeds

Attappady Black: The goats are reared by tribal people of Attappady village in Palghat
district of Kerala. Animals are black with few of them having reddish black coat colour. Very few
white spotted animals are also seen. They are reared for meat and are very sturdy. They have
comparatively longer limbs and thrive on dry tree leaves of their breeding tract.

NATIONAL SYMPOSIUM: Sustainable Management of Livestock and Poultry Diversity for enhancing the Farmers” Income &

Tamilnadu State

Cattle Breeds

Malaimadu: They are short and sturdy animals seen in Western Ghats spread over Madurai, 1%y
Theni and Virudanagar districts of Tamilnadu. They are mostly let loose to forests. Penning during
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night hours for providing manure for the field is common in the home tract. Male animals are good
draught bullocks especially for wetlandploughing.

Goat breeds

Salem black: These animals are found in Salem, Erode and Dharmapuram districts of
Tamilnadu. They are black animals with long body suitable for meat purpose breeds. Their height
is also more than other goat breeds of the region. Males and females had horns and they are curved
upwards and backwards. Most of the animals have tassels.

MolaiAdu: The genetic group of these goats is seen in Gopichettipalayam and Erode districts
of Tamilnadu. They are white in colour and females are polled. Ears are long and drooping. Body
is compact and low set.

PallaiAdu / SeeniAdu: These goats are seen in Thoothukudi and Tirunelveli districts of
Tamilnadu. They are medium sized animals with compact body. Colour is described as yellowish
brown. Few white animals and mixture of black and brown coloured animals are also seen. Ears
are medium, leaf like and semi pendulous. Horns are present in both the sexes and are thick and
long. Females have short, straight and sleek hairs in almost all parts of the body. Males have fairly
long, straight and rough hairs on neck and withers.

KodiAdu: The goat breed is seen in districts of Pudukottai, Tanjore, Tirunelveli,
Ramanthapuram and Tuticorn districts of Tamilnadu. The animals have white colour with
splashes of black on both the sides. The ventral side is usually white. Face, ears and legs are dark
or coloured. All the animals are horned. The horns have an upward, backward direction and curve
low or up sharply at the tip. Ears are medium in size and slightly drooping. Backline is straight
and legs are thin and long. They are used as meat animals.

Sheep breeds

Kachakatty: 1t is a rare breed of sheep seen in Madurai district of Tamilnadu. The animals are
medium sized with compact low set body. Ears of the breed are very peculiar and described as
rudimentary though stumpy and leaf like ears are also seen in some animals. Rams have twisted
horns and ewes are polled. Colour of the breed varies from black to tan. The males of the breed
are used for fighting also.

Conclusion

Animal genetic resources are the result of human interventions and the current populations
are genetically very distant from their wild progenitors. New breeds developed each time people
introduced livestock populations into new environments and new territories, or when they
selected them for new use patterns. These AnGR provide a wide range of products and services
including food, transport, fibres, fuel and fertilizer. Over time, a variety of different breeds has
been developed to provide these benefits in a wide range of environments. Domestic animal
diversity is a reflection of both cultural and ecological diversity which are developed out of the
interplay between biological and cultural factors.

The definition of breed in developing countries, as per FAO, should also be considered the
social, cultural and economic differences between animal populations. When we are considering
the lesser known or local or non-descript varieties or strains, they should fulfil the criteria like
common utilization pattern, sharing common habitat, closed gene pool and also the rearers or

« breeders should consider them as unique or distinct. All the South Indian strains/ varieties enlisted

here are as per these criteria because many of these listed unknown genotypes are unique and
best suited for the societies and places of their origin since several centuries. Hence, these are very
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scientific studies, they were under negligence and not got recognition. But in the context of climate *
change and maintenance of our rich biodiversity, it is necessary to popularize these lesser known
breeds.
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KNOWN AND LESSER KNOWN DIVERSITY OF
LIVESTOCK IN RAJASTHAN STATE

Basant Bais!, Urmila Pannu® and R.K. Joshi?
'Department of Livestock Products Technology
*Department of Animal Breeding and Genetics

College of Veterinary and Animal Sciences, RAJUVAS, Bikaner

Rajasthan is the largest state of the country with geographical area of 3.42 lac sq. km. About
55% of the total area of the state is under Thar Desert. The livestock sector provides round the
year employment opportunity with more than 50% of total house hold income in arid region as
against national average of 22.5%. It supports 5.5% of India’s human population and about 11%
of the country’s livestock population and provides livelihood to 66% of the State’s population.
Because of the limited water resources, most of the agriculture production is rain-fed and as such,
the livestock sector assumes more importance. In arid western region, livestock farming essentially
works as an insulating factor against vagaries of drought and famines, and provides a kind of
stability and sustenance livelihood to the rural poor.

More than 80% rural families keep livestock in their households. Contribution of animal
husbandry sector to the GDP of the state has been estimated to be around 9.16 %. About 35% of the
income to small and marginal farmers comes from dairy and animal husbandry. In arid areas the
contribution is as high as 50%. The sector has potential to create employment in rural areas with least
investments as compared to other sectors. As per the 19" livestock census 2012, the State has 133.2
lac cattle, 129.76 lac buffaloes, 90.7971ac sheep, 216.66 lac goats, 3.26 lac camels, 2.37 lac pigs and 30
lac poultry. The State faces frequent droughts/ famine, which results in crop failure, because most
of agriculture is rain fed. Dairy sector provides sustainable year-round income to large number of
farmers and livestock sector is principal source for socio- economic and nutritional needs of rural
masses. The National Commission on Cattle has also recommended that in the State of Rajasthan,
the emphasis should shift from crops to animal husbandry as a major livelihood option.

Livestock Wealth of the State

The state is endowed with finest drought hardy milch breeds (Rathi, Gir, Sahiwal and
Tharparkar), dual purpose breeds (Kankrej and Haryana) and the famous drafts breeds of Nagauri
and Malvi. Regarding buffalo breed, Murrah and

m Cattle
Surti buffaloes are the preferred breed found in m Buffalo
Rajasthan. As per the 19" Livestock census 2012, m Sheep
there are 577.32 lacs Livestock (which include Cattle W Goat

M Horses & Ponies

Buffalo, Sheep, Goat, Horse and Ponies, Mules,
® Mules

Donkeys, Camel, Pig) and Poultry 80.24 lacs. State

has about 10.76% of the livestock of the country. :22:12?;:5
State contributes 11% of milk, 35% of goat meat and Pig

30% of wool of the nation’s production.

. Cattle Breed of Rajasthan

The Rajasthan state has three native cattle breeds viz Rathi, Tharparker and Nagori, having
great deal of endurance. Rathi cattle breed is reared for dairy purposes in the northern districts of
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ShriGanganagar, Bikaner and parts of Jaisalmer which are irrigated or partially irrigated arid zones %
with alluvial or loamy soil. The Tharparkar cattle breed is native of the Jodhpur and ]alsalmer
districts in eastern region of the state which has arid climate characterised by low rainfall and
desert soil. Tharparkar cattle breed reared for dual purpose of draught and milk production as
it can produce milk under rigorous feeding and unfavourable environmental conditions. Nagori
cattle breed has been named after the Nagaur district which is in central part of the state. The
Nagori cattle are sturdy and used for ploughing, cultivation, drawing water from wells as well
as transportation of field produce to markets. Earlier they were used as trotters in light iron
wheeled carts for quick transportation. There was a good demand of Nagori animals in Bihar but
after implementation of Rajasthan Bovine Animal (Prohibition on Slaughter and Regulation of
Temporary Migration or Export) Act, the demand has tapered off. In addition to native breeds,
Gir, Malvi, Kankrej and Hariana cattle are found in large numbers in the state. In case of buffalo,
there is no native breed. However, enormous numbers of Murrah, Surti buffaloes are reared in
the region.

b
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Distribution of Indigenous Cattle Breeds in Rajasthan

RAJASTHAN

Udaipur

bung WQ

1 Rathi: Originated in the region of the state of Rajasthan
consisting of Bikaner, ShriGanganagar and Hanumangarh
districts. Important milch breed of cattle found in the arid
regions of Rajasthan. Rathi cattle are thought to have evolved
from intermixing of Sahiwal, Red Sindhi, and Tharparkar.
The animals are usually brown with white patches all over
the body, but animals having completely brown or black
coat with white patches are also seen. The breed is locally
known to have two variants, which are Rathl and Rath The
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1Ly 2 Tharparkar: This breed mainly found in Barmer, Jaisalmer

and Jodhpur districts of Rajasthan. Tharparkar (named after
the Thar Desert in Rajasthan) is a dual purpose and disease
resistant cattle breed. The breed is also known as “White
Sindhi”, “Grey Sindhi” and “Thari. The breed is medium
sized compact with white and light grey coloured coat. Face
and extremities are darker than rest of the body. In bulls
neck, hump, fore and hind quarters are also dark. The colour
gets darker during winter.

Gir: Originated in southwest India in the state of Gujarat
and have since spread kishangarh (Ajmer) Rajasthan. The
Gir is distinctive in appearance, typically having a rounded
and domed forehead (being the only ultra convex breed in
the world), long pendulous ears and horns which spiral out
and back. The breed is known for its distinct appearance,
height and weight and natural beauty. Their body is well
proportioned and the udder in cows is well developed and
round. The body colour is shining red to spotted white. Although, their body colour can vary
from pure red to speckles, yellowish red to white with large red spots. Their skin is soft, thin
and glossy. Their ears are very long and are an excellent fly and insect swatter. The horns of Gir
cattle are set well back on their heads and thick at the base.

Sahiwal: The breeding tract of the breed is Ferozpur and
Amritsar districts of Punjab and ShriGanganagar district
of Rajasthan. The cows are brownish red in colour; shades
may vary from a mahogany red brown to more greyish red.
Extremities in bulls are darker than rest of body colour.
Animals have well developed udder, good slope at rump
and shorter horns. Due to its unique characteristics, Sahiwal
breed is exported to wide list of countries and regions.
Heavy breed with symmetrical body having loose skin.

Kankrej: Originated in Gujarat and also found in
Barmer and Jodhpur districts of Rajasthan. The unique
characteristics like resistant to tick fever, heat stress, very
little incidence of contagious abortion and tuberculosis.
Coat colour of the animal varies from silver grey to iron
grey and steel black. Unique characteristic of this breed is
its large, pendulous ears. The horns are lyre shaped. The
cows are good milkers and bullocks are used for agricultural
operations and road transport.

Naguri: Breeding tract of Nagori breed is Bikaner, Jodhpur
and Nagaur district of Rajasthan. They are white in colour
and are upstanding, very alert and agile animals with long
and narrow face. Nagori cattle are fine, big, upstanding,
active with white and grey colour. They have long, deep
and powerful frames, with straight backs and well-
developed quarters. The face is long and narrow but the
forehead is flat and not so prominent. The eyelids are rather
heavy and overhanging and the eyes are small, clear and




bright. The ears are large and pendulous. The Nagori breed is one of the most famous trotting
draught breed of India and are generally appreciated for fast draught activity. They are famous
as trotters and are used all over Rajputana of Rajasthan in light iron-wheeled carts for quick
transportation.

7 Malvi: The breed animals are found in Madhya Pradesh
and Rajasthan. Malvi bollocks are known for quick
transportation and able to carry heavy loads on rough roads.
Bullocks are good for road and field work, economical
feeders and have good adaptability.

Small ruminants, sheep and goats, constitute 57.6 % of the
total livestock of Rajasthan. There are eight well-defined
breeds of Sheep, which produce quality carpet wool, and
four breeds of goats. Sheep also occupy an important place
in animal husbandry sector of the State. The important breeds of sheep are, Nali, Magra, Chokla,
Marwari, Jaisalmeri, Malpura, Sonadi, Pugal and Bagdi. Small land holdings and growth in
agriculture has reduced grazing opportunities for the sheep, endangering their existence.

Sheep Breeds of Rajasthan

Some sheep breeds whose populations have shown a decline are the Malpura, Chokla and
Jaisalmeri in Rajasthan. The Malpura, which yields a substantial amount of wool, is bred by
nomads in Jaipur, Tonk, Sawai Madhopur, Chittorgarh and Bhilwara districts in Rajasthan. These
areas fall in the migratory route of Marwari sheep, which yield more wool. Chokla is also known
as Chapper and Shekhawati. There is need for conserving the breed, because its numbers are
declining for natural reasons and owing to large-scale cross-breeding programmes. Nali is a good
carpet-quality wool breed, with the densest and heaviest fleeces among the breeds of Rajasthan
and wool of reasonably good carpet quality. It also needs conservation in the light of its falling
numbers. Formerly, Magra sheep is also known as Bikaneri Chokhla and Chakri. Pugal has its
origin in the Pugal area of Bikaner district in which the breed has its home tract. Malpura breed
is very similar to Sonadi but is better in wool production and quality and in body size; this could
be due to better environmental and nutritional conditions in the region where Malpura is the
predominant breed as compared to conditions in the home tract of Sonadi.

1 Marwari: This sheep breed found in Barmer, Jalore, Sirohi,
Pali, Ajmer, Jodhpur (excluding Phalodi tehsil), Parbatsar,
Merta and part of Didwana and Nawa tehsils of Nagaur.
Black faced, stocky and medium built, adult males weighing
on an average four legs. This is a highly stabilised breed,
capable of undertaking long journeys and possessing high
resistance to diseases and worms.

2 Sonadi: This dual purpose breed found in E. Udaipur,
Dungarpur, Banswara, Chittorgarh, E. Bhilwara, Bundi,
Kota and Jhalawar. Appears light brown in colour, weighing
more than 60 kg; The Animals are fairly well built, Light
brown face with the colour extending to the middle of the
neck. Ears are large, flat and drooping; withstands heavy
rainfall and can walk through hilly areas. The fleece is white,
extremely coarse and hairy.
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Malpura: Its origin in the Alwar, Bharatpur, Sawai
Madbopur, Tonk and Jaipur (excluding N.W. adjacent to
Sikar and Nagaur). Appears almost completely white Ears
are short and tubular, with a small cartilaginous appendage
on the upper side. Both sexes are polled. Tail is medium
to long and thin. The fleece is white, extremely coarse and
hairy. Belly and legs are devoid of wool.

Chokla or Shekhawati: Originated in Churu, Jhunjhunu
and Sikar districts. Very light built, weighing about 26 kg.
The animals are light to medium sized. The face generally
devoid of wool, is reddish brown or dark brown, and the
colour may extend up to the middle of the neck. The skin is
pink. The ears are small to medium in length and tubular.
Tail is thin and of medium length. The coat is dense and
relatively fine, covering the entire body. Chokla grows the
finest carpet wool of all the Indian breeds ranging in its
quality number from 54s to 60s count.

Nali: Breeding tract of this breed is ShriGanganagar. Nali
sheep breed is medium sized, light brown faced; weighing
about 35 kg and skin colour is pink. Both sexes are polled.
Ears are large and leafy. Tail is short to medium and thin.
Fleece is white, coarse, dense and long stapled. Forehead,
belly and legs are covered with wool.

6 Jaisalmeri: This dual purpose breed of sheep found in

Jaisalmer tehsil and in Phalodi tehsil of Jodhpur. Brown and
black faced, weighing about 45 kg. Tall, well-built, largest
breed in Rajasthan; Typical Roman nose, long drooping
ears generally with a cartilaginous appendage; Both sexes
are polled; Tail is medium to long. Fleece colour is white, of
medium carpet quality and not very dense.

7 Magra: Distributed along the borders of Jaisalmer, Churu,

Nagaur and Bikaner districts. Medium to large in size.
White face with light brown patches around the eyes is
characteristic of this breed. Skin colour is pink. Ears are
small to medium and tubular. Both sexes are polled. Tail
is medium in length and thin. Fleece is of medium carpet
quality, extremely white and lustrous and not very dense.

Pugal: Originated in Pugal area of Bikaner district. Fairly
well built weighing about 30 kg. Face is black with small
light brown stripes on either side above the eyes; the lower
jaw is typically light brown. Ears are short and tubular. Both
sexes are polled.




Goat Breed of Rajasthan

The important goat breeds in the State are Sirohi, Marwari, Jhakrana and Barbari breeds,
which are reared for milk and meat; Lohi, and Jhalwadi breeds are mainly for meat purpose. These
are all hardy species and can withstand the extremes of climate in the region. Goat breeds like the
Marwari and Sirohi are all-purpose breeds contributing to livelihoods with both mutton and milk
and are hardy species in the area.

1 Sirohi: Originated in Sirohi district of Rajasthan. Coat
colour is brown, white, and admixture of colours in typical
patches; hair coarse and short. Compact and medium sized
body. Tail twisted and carries coarse pointed hair. Horns are
small and pointed, curved upward and backward. Average
body weight of buck is 50 kg and doe is 23 kg.

Marwari: Marwar region of Rajasthan, which is its natural
habitat. Marwar region of Rajasthan, comprising Jodhpur,
Pali, Nagaur, Bikaner, Jalore, Jaisalmer and Barmer districts.
It’s a dual purpose goat breed and raised for both meat and
milk production. It is a desert goat breed and well known
for its tolerance of hot and cold climates. Marwari goat is
also well known for its capabilities of disease resistance
and capabilities of thriving in very harsh nutritional
conditions.

Jakhrana: Concentrated mainly in surrounding area
of Jakhrana village of Behror tehsil of Alwar district in
Rajasthan state. Actually, the habitat of this breed is a small
hamlet in the Aravali hill ranges. It is an important dairy
goat breed of the semi-arid tract of the Rajasthan, India.
Jhakrana goats are longer. Their coat colour is black with
white spots on the ears and muzzle. Their face is straight
with raised forehead. They have short and lustrous hair on
their coat. Both bucks and does usually have small horns
which are short, stumpy directed upward and backward. ! ;
The Jakharana goats have leafy and dropping ears that are medium in length Udder of the
Jakharana does is large in size and well developed with long conical teats.

325590

Camel Breed of Rajasthan

Rajasthan has the monopoly in breeding camels. For the people of Rajasthan, the camel
has been more than just a beast of burden. It played an important role in region’s economy and
heritage and continues to play this role to this day. Many still earn their livelihood from camel
breeding, using camel milk, wool, skin and bones for various purposes. Bikaneri, Jalori, Marwari,
Mewari, Mewati and Jaisalmeri breeds are considered as the best breeds of camels.

1. Bikaneri camel: Bikaneri camels are predominantly bred in Bikaner and nearby districts, such 1

as ShriGanganagar, Hanumangarh, Churu, Jhunjhunu, Sikar and Nagaur of Rajasthan. The
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. Jaisalmeri camel: The breeding tract of Jaisalmeri breed

. Mewari camel: Mewari breed of camel has derived its name

.Jalori: These are mixture of Marwari and Jaisalmeri.

camels of Bikaneri breed are heavily built and are attractive
with a noble look. It has good height, strong built and active
habits. The colour of the coat varies from brown to black,
however in some animals reddish tinge is also found. They
have symmetrical body and slightly dome shaped head.
The fore head has a well-marked depression (stop) above
the eyes, which is characteristic of this breed. Nose is long
and extends up to two third of the head. Some camels of this
breed have a luxuriant growth of hair on their eyebrows,
eyelids and ears; they are called ‘jheepra’. The chest pad is well developed and placed between
angles of elbow. The shoulders are strong, broad and well set to chest. Neck is thick, fairly erect,
with a marked curve giving a graceful carriage to the head. The udder is well developed in
females.

encompasses the Jaisalmer, Barmer and part of Jodhpur
district in Rajasthan. The Jaisalmeri camels are of active
temperament and are quite tall with long and thin legs.
They have small head and mouth with narrow muzzle.
The head is well carried on a thin neck and the eyes are
prominent. The forehead is not dome shaped and is without
any depression above eyes (stop). Also, there is no luxuriant
growth of hairs on their eyebrows, eyelids and ears. The
body colour is predominantly light brown. The Jaisalmeri camels have thin skin and short hairs
on body. The udder is mostly round in shape. It is a medium sized breed of camel.

from the Mewar area of Rajasthan found in the Udaipur,
Chittorgarh and Rajsamand district. The camels of this
breed can also be seen in Bhilwara, Banswara, Dungarpur
districts and Hadoti region of Rajasthan. Mewari camels
are stouter and a little shorter than Bikaneri. They have
strong hindquarters, heavy legs, hard and thick foot pads.
Well adapted to travel and carry loads across hills. The
body hairs are coarse, which protects them from the bites of £ -
wild honeybees and insects. The body colour varies from light brown to dark brown but some
animals are almost white in colour, such variation in body colour is generally not seen in other
breeds of camel. The head is heavy, set on a thick neck. Unlike the Bikaneri camel, the Mewari
camel has no “stop’, but its muzzle is loose. Ears are thick and short, set well apart, tail is long
and thick. The milk vein is prominent and the udder is well developed in females.

Comparatively smaller than Marwari. They are good quick
draught animals and are also good transport animals.
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Horse Breed of Rajasthan
Marwari or Malani breed of horses is inhabitant of Badmer, Jalore and Jodhpur districts. it " <z

comes in all equine colours, although pinto patterns tend to be the most popular with buyers and

breeders. It is known for its hardiness, and is quite similar to the Kathiawari, another Indian breed

from the Kathiawar region southwest of Marwar.

1 Marwari or Malani horse: The Marwari or Malani is a rare
breed of horse from the Marwar (or Jodhpur) region of
India. Known for its inward-turning ear tips, it comes in all
equine colours. It is known for its hardiness. The Marwari
averages between 14.2 and 15.2 hands (58 and 62 inches,
147 and 157 c¢cm) high. They can be bay, grey, chestnut,
palomino, piebald, or skewbald.

Chicken Breed of Rajasthan

1 Mewari chicken: This breed of chicken is found in Central
and Southern part of Rajasthan and is native to Ajmer,
Sirohi, Jaipur, Udaipur, Bhilwara, Dungarpur, Banswara,
Rajsamand, Chittorgarh and Pratapgarh districts of
Rajasthan. It is reared for egg and meat under free range or
scavenging system. Adult weight is about 1.9 kg in cocks
and 1.2 kg in hens. Annual egg production ranges from 37
to 52. Egg weight is about 53 gm. These birds are reared in
backyard both for egg and meat with little or no input i.e.
free range/ scavenging system. Average flock size is about
15. Birds are medium to small in size. Plumage colour varies from light to dark brown, and grey.
Males have bright gold and bronze feathers forming a “Shawl” or “Cape” over the back of the
bird from neck to lower back. The tail is composed of long arching feathers that initially look
black but shimmer with blue, purple and green in good light. Comb is red in colour and is of
single type. Wattles are red and are large sized in males. Adult weight is about 1.9 kg in cocks
and 1.2 kg in hens. Age at first egg is about 6.7 months. Annual egg production ranges from 37
to 52. Egg weight averages about 53 gm. Females are broody in nature.

Lesser known diversity of livestock of Rajasthan

XV Annual Convention of Society for Conservation of Domestic Animal Biodiversity (SOCDAB)
8-10 February 2018 at College of Veterinary & Animal Science, Rajasthan University of Veterinary & Animal Sciences, Bikaner (Rajasthan)

Cattle breeds

Four of the milk produced in the state by cattle (about 80.1%) is contributed by indigenous
cattle breeds and non-descript cows. Though the proportion of non-descript cattle in Rajasthan
(48.64%) is well below the national proportion of 69.65%, some more cattle population of the state
may deserve the status of a breed but so far kept under the non-descript category due to lack
of any systematic attempts for their characterization. One such non-descript population locally
known as Nari cattle.

NATIONAL SYMPOSIUM: Sustainable Management of Livestock and Poultry Diversity for enhancing the Farmers” Income &

i) Nari cattle: Originated in Pali and Sirohi districts of Rajasthan. The population of Nari cattle
in the breeding tract is expected to be more than 50,000. Nari cattle have compact body and
are strong and active. The cows are generally white or grey in coat colour; the bulls are white, ;§
dark grey or black in colour. The horns are very long and very strong. The special aspect of
the Nari cow is that she is very alert and protective. The age at first calving and inter-calving
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period is reported to be 3.0-3.5 years and 12-15 months,
respectively. Average peak milk yield is reported from 6
to 18 litres. The lactation length varies from 8 to 12 months.
The milk contains 4.5 to 5.0% fat. This cattle population has
not been included in the list of recognized cattle breeds of
India. In the forest, if one cow is attacked, she will make
noise and all the other cows will come and protect her with
their horns. Nari cow also protects her owner from wild
animals and attackers.

ii) Sanchori cattle: Breeding tract of Sanchori cattle includes
Sanchor and adjoining tehsils of Jalore district of Rajasthan
state. Sanchori cattle are mainly distributed in Sanchore,
Bhinmal and Raniwada tehsils of Jalore district of
Rajasthan. The animals derive the name Sanchori from the
place of their habitat. Sanchor/desi cattle are kept in the
herd size varying from 2 to 20 animals in the open houses
adjacent to the farmer’s house in their agricultural fields
called Dhanis. The animals are hardy and well survived in
all the seasons in the open housing system. Coat colour of — Sae
animals is generally white and horns are smaller in size and diameter as compared to Kankrej
cattle. Bulls are white, grey or black in coat colour. Body is bigger than the Kankrej cattle. Hairs
are short and straight. The muzzle colour is black in majority of animals; however, pinkish
muzzle is also seen. Hoof colour is invariably black. Tail switch is black, greyish or mixed. The
age at first calving and inter-calving period is reported to be 3.0-3.5 years and 12-15 months,
respectively. Average peak milk yield is reported from 6 to 18 litres. The lactation length varies
from 8 to 12 months. The milk contains 4.5 to 5.0% fat and 8.5 to 8.8% SNF.

Sheep breeds
i) Chitarangi Sheep of Rajasthan: Chitarangi is a good
carpet wool type sheep population, distributed in Fazilka
and Muktsar districts of Punjab, Ghadsana and Anupgarh
tehsil of ShriGanganagar districts of Rajasthan and nearby
areas. Coat colour is white with reddish brown patches
around eyes, muzzle and on ear. Ears are large with
serrations at distal end of ear pinna in most of the animals.
The Adult body weight of males and females varied from
40 to 95 kg in males and 26 to 74 kg in females. The fleece
is good carpet type with fibre diameter 42.22 1 and staple length 5.90 cm.

ii) Dumba Sheep of Rajasthan: Dumba is found mainly in Jaipur, Nagour and Ajmer districts
of Rajasthan. The coat colour is white and brown mostly.
Ears are large in size. The deposition of fat in the tail is
a distinct characteristic. Average adult body weights of
male and female were 90.92 and 66.33 kg, respectively.
Main objective of rearing and keeping these animals by
entrepreneur or live animal traders is to fetch a huge
sum of money during the Eid festival as they have great
aesthetic and religious value. Elite people spend huge
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money on purchasing these animals. The market price of these animals in Mumbai and other % 4\ i
metropolitan cities is very high as claimed by entrepreneurs. Adult males are sold at the rate *, &g
of Rs 90000 to 150000, female Rs 70000 and lambs Rs 15000-30000 in the market.
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Goat breeds

i) Totapari goat: This breed is closely related to the sheep
as both are in the goat-antelope subfamily Caprinae.
Totapari is one of the oldest domesticated species, and
have been used for milk, meat, hair, and skins over much
of the world. Totapari goats are extremely curious and
intelligent. They are also very coordinated and widely
known for their ability to climb and hold their balance
in the most precarious places. This makes them only
ruminant able to climb trees, although the tree generally
has to be on somewhat of an angle. Due to their intelligence, once a goat has discovered a
weakness in the fence, it will exploit it repeatedly. They are also very coordinated and widely
known for their ability to climb and hold their balance in the most precarious places. While
goats are generally considered hardy animals and in many situations receive little medical
care, they are subject to a number of diseases.

ii) Sojat goat: One of the famous meat goat originated in
Rajasthan. It is distributed in Sojat, Phalodi, Pipar, Jodhpur
and other small regions of Rajasthan. They are heavy in
size and tall in height and very well suited for semi-stall
feeding having only 2 months of lactation period. It is
in high demand during Bakrid. It is cross bred from the
Jamnapari goat. It is primarily farmed for its meat as the
milk yield is low, giving only 65 kg per lactation period. It
is commonly sacrificed during the Bakri-Eid Festival. Skin
color is White with spots.

Donkey
i) Sindhi donkey: Sindhi donkeys are reared by Kumbhar,
Sansi and Bhil Communities in Barmer and Jaisalmer
districts of Rajasthan. They are well adapted to feed,
fodder and water scarcity, endemic to this region. About
1-6 donkeys are kept per household. The Sindhi donkeys
are able to carry about 100 kg of load as back pack even on
sandy tracts. They are also used extensively in carting and
ploughing. The donkeys of Sindhi breeds are of smaller
size with leaner built. The predominant coat colour is light
brown with small percentage of brown and grey animals. The belly, inner surfaces of legs,
ventral side of neck and inner sides of ears are generally of lighter shade or white in most
animals. The small manes are present which are usually of darker shade than the rest of the
body colour. The face is longer and thinner with an average length of 46.5 £ 3.22 and 45.77 =
3.1 cm, in male and female, respectively. The forehead is slightly convex. The nasal bone is
straight to slightly concave. The heights at withers of male and female animals are 98.8 +3.9 f
and 97.93 + 4.9 cm, respectively. W\ 1
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CHARACTERISATION AND EVALUATION OF
THO-THO CATTLE OF NAGALAND

Pundir R.K", Singh P K?, Dangi P.S> and Zeliang H*
12ICAR-National Bureau of Animal Genetic Resources, Karnal-132001 (Haryana)
*CTO, ICAR- National Bureau of Animal Genetic Resources (NBAGR), Karnal 132001 India
*Dy. Director, Department of Veterinary and Animal Husbandry, Nagaland, Kohima
Corresponding Author’s E-mail: pundir.rakesh@gmail.com, pksinghmathura@gmail.com

Surveys were conducted in 24 villages of 4 districts of Nagaland i.e. Kohima, Phek,
Zuhneboto and Dimapur to characterise Tho-Tho cattle of Nagaland. A total of 242 cattle of
different age and sex including 186 Tho-Tho and 56 desi/non-descript were recorded for physical
and ten different morpho-metric traits. To know management and performance of Tho-Tho cattle
76 farmers were interviewed from these districts. It was observed that Tho-Tho cattle mainly
reared for beef. In the state people preferred beef over pork. Cattle population of the state showed
sharp decline of 51% during the years 2007-2012 and needs immediate attention. Based on different
physical and morphometric traits, it may be concluded Tho-Tho cattle are distinct as compared to
indigenous cattle of Tripura, Mizoram, Manipur and Siri of Sikkim. Tho-Tho- cattle were larger
in size as compared to desi/non descript cattle of the state. Management and performance are
more or less similar in the whole north-east region i.e extensive system of management. Multi-
variate canonical discriminate analysis using different morphometric traits of indigenous cattle
of Manipur, Meghalaya, Mizoram, Nagaland, Sikkim (Siri) and Tripura showed that Siri (Sikkim)
and Tho-Tho (Nagaland) were significantly different than other indigenous cattle of the region
and it was supported by physical traits also. Therefore, it is recommended that Tho-Tho cattle
population may be registered as distinct cattle breed from Nagaland.

SP-02

CHARACTERIZATION OF KONKAN CATTLE
POPULATION OF WESTERN GHAT
REGION OF MAHARASHTRA

P.K. Singh, R.K. Pundir, P.S. Dangi, Monika Sodhi, B.G. Desai*,
D.]J. Bhagat* and Shalu Kumar*
ICAR- National Bureau of Animal Genetic Resources, Karnal 132 001 (Haryana)
* DBS Konkan Krishi Vidyapeeth, Dapoli, Ratnagiri (Maharashtra)
Corresponding Author’s E-mail: pksinghmathura@gmail.com

Konkan cattle are distributed in Thane, Palghar, Raigad, Ratnagiri and Sindhudurg districts

5 of Konkan region of Maharashtra and adjacent parts of Goa. For phenotypic characterization

of this cattle population, 11 body measurements and physical traits of 609 animals belonging



to different age groups and sex were taken in Ratnagiri, Sindhudurg and Raigad districts of N
Maharashtra. A total of 152 farmers of these three districts of Maharshtra were interviewed for ‘%o&
general management practices followed for cattle husbandry. Data collected from three districts of
Konkan area was pooled and analyzed. The farmers keeping Konkan cattle were 11.4% illiterate
and rest were literate. The land holding of about 80% farmers was up to 5 acres. Grazing was
the main source of the feeding, however, farmers also offer green grasses collected from forest
and 1-2.5 kg of concentrate to lactating animals and bullocks. The housing of the animals was
closed type (66 %) with full/half walls made up of thatched, mud or brick. The roof was slanting
in shape made up of thatched (61.5%), earthen type or sometimes concrete (38.5%). The sanitation
and ventilation of the animal houses were poor (68.9%). The breeding of animals was generally
through natural mating at the time of grazing. The coat colour of animals was generally brownish
red (45%)or black (24.5%) however, animals of brown, white or mixed coat were also seen.
The colour of muzzle (79.8%) and tail switch (90.9%)was generally black but in some animals
carroty /mixed muzzle or creamy tail switch was also seen. The forehead was small and straight,
sometimes slightly concave. The horns were straight in most of the animals and orientation of
horn was outward, upward and backward. Udders are small in size; teats are small, cylindrical
with pointed/ rounded tips. The hump and dewlap are small to medium in size in cows and
medium to large in bulls. The animals were small in size with compact body. Body length, chest
girth, height at withers, paunch girth, face length, face width, tail length with switch, tail length
without switch, horn length, horn circumference and ear length were obtained as 101.48+0.41,
134.10+0.60, 100.78+0.50, 141.05+0.71, 41.09+0.19, 19.43+0.14, 85.37+0.59, 67.82+0.56, 19.82+0.54,
14.11£0.21, 18.30+0.13 cm, respectively in cows and 109.29+0.63, 146.55+0.95, 106.54+0.53,
151.71+1.07, 44.70£0.25, 23.13+0.15, 92.10+0.85, 72.1240.68, 23.91+0.67, 19.05+0.25, 18.45+0.14
cm, respectively in bull/bullocks. The animals are hardy and well survived in hot and humid
conditions of the coastal area. The average daily milk production is 2.23 kg; generally 1-2 kg
in a day however; few elite animals with milk production of 5-6 litres were also seen. The age
at first calving, calving interval and lactation period were obtained as 49.27+0.56 m, 17.21+0.35
m, 226.53+6.22 d, respectively. The animals are used for the agricultural operations in area.
Microsatellite genotyping of 48 DNA samples of Konkan cattle using 25 Microsatellite markers
was carried out and data was analyzed. The parameters like actual number of alleles (9.69),
expected number of alleles (4.36), observed heterozygosity (0.66), expected heterozygosity (0.73)
and PIC values (0.65) were estimated and within and between breed (with the cattle breeds of
Maharashtra and Malnad Gidda) genetic diversity were also estimated. The bottleneck analysis
indicated absence of any recent bottlenecks in the population. The Nei’s genetic distances with
14 Indian cattle breeds indicated that Konkan cattle population was clubbed with Malnad Gidda
breed of cattle, which is also a dwarf cattle breed of western ghat area of Karnataka state. The
population of Konkan cattle is adequate in its breeding tract and this unique cattle population
well deserves for status of a breed and therefore registered as cattle breed of India.
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SP-03

PHYSICAL CHARACTERISTICS AND BREED
DESCRIPTOR OF KENKATHA CATTLE

S.S. Tomar, S.N.S. Parmar, S.K. Joshi and M.S. Thakur
Department of Animal Genetics and Breeding, COVSAH, NDVSU campus, Mhow-453446 (MP)
Corresponding Author’s E-mail: dr_tomarss@rediffinail.com

A planned scientific survey of Kenkatha breed under ICAR ad-hoc project on the basis of
questionnaire developed by NBAGR was conducted in breeding tract and the detailed physical
characteristics of the breed were recorded. The body was short, deep and compact.Body colour
varied from grey-dark grey (38%) to black (62%). Black colour on neck, shoulder, hump and
quarters was the characteristics of the bulls. Cows and bullocks were generally dark grey.
Headwas short in length with dished forehead and prominent poll. Muffle was slightly upturned
and was black in all the animals. Eyes were placed wide apart with black rims. The eye lids were
also black in all the animals. Ears were short, pointed, carried alert and the orientation was
horizontal in 78% of the animals. Horns were medium sized emerging from outer angle of polls,
going in a markedly forward and upward direction and terminate in sharp points (80%). Usual
colour of horns was black (97%). Neck was short, thick and strong. Dewlap was small (41%) to
medium (59%) in size and was not pendulous. The hump was small (47%) to moderate (53%) in
size; welldeveloped and erect in bulls. Sheeth was generally pendulous and the naval flap was
medium (59%) to small (41%). Legs wereshort, straight and strong with hard and black hooves.
Tailwas moderate in size, well set on the body ending in a black-bushed switch reaching up to the
fetlock in all the animals. Udder was small and round (45%) or bowl in shape (55%). Fore and rear
udders were medium to small. Teats were funnel shaped (66%) or cylindrical shaped (34%). Milk
veins were medium (38%) to small (62%). The Temperament of majority of animals was moderate
(40%) to tractable (55%). Small proportion of animals (3.5%) also displayed wild temperament.

Sr-04

GEOGRAPHICAL DISTRIBUTION, MANAGEMENT
PRACTICES AND UTILITY OF KOSALI
CATTLE AT NATIVE TRACT

Asit Jain, Deepti Kiran Barwa, Tripti ]ainl, Mohan Singh,
K. Mukherjee and M. K. Gendley?

! Animal Biotechnology Centre, Chhattisgarh Kamdhenu Vishwavidyalaya, Durg, Chhattisgarh, India
2Department of Animal Nutrition, College of Veterinary Science and Animal Husbandry, Bilaspur,
Chhattisgarh Kamdhenu Vishwavidyalaya, Durg, Chhattisgarh, India
Corresponding Author’s E-mail: vetasit@gmail.com

Kosali, the first breed of cattle from Chhattisgarh state has been registered as 36™ breed
of cattle. These animals are smaller in size and are well adapted to the existing agro-climatic
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geographical distribution, management practices and utility of the Kosali cattle. This study ‘%o&
revealed that Kosali cattle are mainly distributed in the Central Plain Region of the state. They are
fed in groups and individually. Kosali cattle owners (96.49%) grow fodder as paddy and gave un-
chaffed dry fodder. The concentrate feed, which comprises of broken rice and rice polish (Kodha)
may sometimes be supplemented to the lactating cows (at the time of milking) and working
bullocks. The green fodder is rarely grown and naturally grown grasses are available during rainy
season only and provided to the animals. The general practices recorded were to tie Kosali cattle
mostly during night hours (88.69%) in kaccha houses (83%). Natural mating is the only mating
system in the entire breeding tract. About 70% farmers are using Kosali animals for milk and
agriculture operations. In conclusion, Kosali cattle are well adapted to the existing agro-climatic
conditions of the region. They have excellent capacity of heat tolerance and disease resistance and
can thrive well under the poor feed stuffs available in the state. Appropriate breeding strategies,
management and conservation models should be designed for overall improvement of this breed.

conditions of the region. In the present study, a field survey was conducted to find out the 3 £V daddi
! v

SP-05

PERFORMANCE EVALUATION OF DUMBA SHEEP IN
SEMI-ARID REGION OF RAJASTHAN, INDIA

A K Mishra, Anand Jain, Sanjeev Singh and Kishan Singh Rathore
ICAR- National Bureau of Animal genetic Resources Karnal -132001, Haryana
Corresponding Author’s E-mail: anilmishra65@yahoo.co.in; anilmishra65@gmail.com

In India, Dumba sheep are maintained by sheep farmers and live animal traders in Jaipur,
Nagaur and Ajmer districts of Rajasthan, Delhi, Malerkotla tehsil of Punjab and Muzaffarnagar
district of UP. Characterization of Dumba sheep was undertaken through survey of the flocks in
and around Jaipur, Ajmer and Naguar districts of Rajasthan. A number of owners reported that
the sheep maintained by them were Turkish Dumba. The fat-tailed Dumba sheep are hardy and
able to withstand the tough challenges of desert life. Therefore, these animals exhibit promising
growth rate and attain high body weights when maintained under semi intensive and intensive
system of management under arid and semi-arid conditions of Rajasthan in India. During the
survey information were recorded on phenotypic characters body biometry and performance traits
of about 98 animals (64 adults and 34 lambs) from 10 farmers’ flocks. The animals are large in size
with a fat tail, a characteristic of Dumba sheep. The coat colour is white with brown face and legs.
However, animals with black coat colour or with black or brown patches of different shapes and
sizes were also observed during survey. The adult body weight of males and females were 90.92
*6.39 and 66.33 + 2.50 kg, respectively, which varied from 54 to 124 kg in males and 47 to 96 kg
in females. The overall body length, height, chest girth, paunch girth, face length, face width, ear
length and tail length were 74.02+ 0.79, 77.97 £ 0.68, 95.12 + 0.94 96.44 +1.03,21.42 £ 0.21, 9.51 £
0.10 and 18.71 + 0.30 cm, respectively. Both the sexes are polled; however, horns were observed
in some males. Body weight of lambs in the age groups of 1-3 and 3-6 months ranged between e
11-32 and 23 -60 kg, respectively. The sheep keepers reported a huge demand of Dumba animals ;§
for the religious tradition of sacrifice during Bakr-Eid festival. The market price were reported to 1\
range from Rs 60000 to 125000 for males, Rs 10000 to 70000 for females and Rs 25000 to 40000 for
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lambs depending upon the age, body weight and conformation of the animals, demand in the
market and penchant of the purchaser. The adaptation of Dumba sheep to the arid and semiarid
climate of Rajasthan, promising growth rate and their market demand indicated a fair scope of its

propagation and development in India.

Keywords: Dumba sheep, performance evaluation, body weight, body biometry.

SP-06

STATUS OF WORLD’S UNIQUE ANIMAL
GENETIC RESOURCE OF LADAKH

F.D. Sheikh, Tashidolkar, Sabiaazmat and Tas Ganai
All India Coordinated Research Project on Changthangi Goat High Mountain
Arid Agriculture Research Station Sher-e Kashmir University of Agricultural Sciences and
Technology of Kashmir Stakna, Leh-Ladakh. (J and K) India
Corresponding Author’s E-mail: aizar22@gmail.com

Nature has its own role to play in selecting the best germplasm which can thrive and which
are adapted to extreme type environment. The process of selection though it takes thousands of
years but the result is birth of a perfect organism, one such unique example is the highly diverse
and unique domestic and wild animals of Ladakh. It is the only typical cold arid zone of our
country with extreme climate and hostile condition, the area makes its floura and fauna a unique
one and distinct from rest of the country. Around 60% of the farmers of Ladakh are Pastoralist and
40% of the farmers are agriculturist and the majority of the economic income comes from animal
rearing in Ladakh. It has some of the world’s best animal genetic resource in the form of Pashmina
goats, Changthangi Sheep, Semi domesticated Yak, Bactrian (Double Humped Camel) Zanskari
horse and Bos Taurus in the form of local cattle. All this livestock contribute a lot to the income of
the farmers and the Changthang people are completely dependent on this livestock rearing. All
this livestock are reared on extensive system on high altitude pastures grasses. Ladakh is a world
leader in producing the finest Pashmina (fibre diameter less than 12p) and a store house of the
best germplasm in the form of Changthangi goats. In our country the Changthang region alone
produces around 45,000 kgs of raw Pashmina fibre every year from about 2.34 lacs of Changthangi
goats, which forms 97% of the total Pashmina production of our country. The Changthangi breed
of sheep is famous, for its wool and mutton production however its population has drastically
reduced during the past few years from 113554 in the year and presently 34453 only in 2013. In our
country Jammu and Kashmir state has the highest population of Yaks and its hybrids especially
Ladakh division which has the highest population of Yaks distributed in both Kargil and Leh
districts.The yak population has a sharp decline from 18904 in 2007 to 1340 in 2008 in Leh district
(SHB 2007-08) similar pattern is also noticed in Kargil district (census 2007-08). Zanskari horse,
one of the precious germplasm adapted to the hypoxic conditions of high altitudes of Ladakh, is
already endangered and needs immediate attention for its conservation. Its present population is
around 3000 only. Another important livestock species is Bactrian camel, which has also a critical
¢ population of hardly about 157 and also declining. The local cattle which is a non-descriptive breed
/J7 is very well adapted to the hypoxic condition of Ladakh, can thrive very well on meagre feed and
highly resistant to most of the contagious disease. Certain reports on the local cattle indicate it to
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the Bos Taurus species. There are around 36231 (2008) local cattle in the district. The local poultry
layer bird, very well adapted has extinct due lack of conservation programme. Ladakh has been
deprived of basic research facilities in animal science sector for so many years due to which these
unique genetic resources are declining in terms of numbers as well as in production. If necessary
steps are not taken immediately a time will reach that all this precious animals will be lost forever.
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Keywords: Ladakh, Animals, Population, Livestock.

SP-07

PRELIMINARY STUDY ON
CHARACTERIZATION OF TELENGANA GOATS

N.K. Verma, R.A.K. Aggarwal, Rekha Sharma and P.S. Dangi
ICAR- National Bureau of Animal Genetic Resources, Karnal-132001
Corresponding Author’s E-mail: nkverma.497@gmail.com

Human prosperity has always been linked with the livestock wealth. Andhra Pradesh has
some of the richest livestock resources in the Country and is one of the most advanced states in
Animal Husbandry activities. The state has the world famous breed of Ongole cattle, Aseel breed
of poultry, Nellore breed of sheep. Presently Andhra Pradesh stands first in poultry (1005.80
lakhs) and sheep population (210.15 lakhs), second in buffalo population (107.68 lakhs), seventh
in goat population (64.27 lakhs), and eighth in cattle (94.24 lakhs) and pig population (5.49 lakhs)
in the Country. Although, the state has good number of goats which may be consisting of several
smaller sub populations. So far, no uniform or homogenous population has been reported which
can be a suitable candidate for breed status assignment. With the objective of searching population
having homogeneity, the study has been taken on characterization of goats of Telengana state
which is newly created (29 state from Andhra Pradesh. The survey was started with recording
of information on goats of Mahabubnagar, Nagarkurnool and Jogulamba Gadwal districts of
Telengana. Here, goats are reared mainly by SC/ST communities having no or little land holdings.
Flock size observed ranged from 4 to 70. The phenotypic traits like coat colour, type of ears, horn,
head profile and other face features were recorded on 150 goats belonging to different farmers
(or flocks) in different villages. The biometric traits and body weights were also recorded. It has
been observed that goats with coat colour black, white, brown, with or without spots, splashes,
with or without facial stripes existed in the flock. Animals are with long tapering mouth, medium
sized drooping ears, long and thin legs, thin and pointed horn curving backward. Wattles are
present in some animals. Nose is either roman or flat. Muzzle is black/brown. Horn and hooves
are grey. The average measurements (cm) for height at withers, length, chest girth, paunch
girth, face length, horn length, ear length and tail length of 97 adult females ( > 18 months) were
70.33+0.59, 66.64+ 0.54, 80.39+ 0.62, 81.74+ 0.76, 18.49+ 0.21, 13.98 + 0.44, 10.80+ 0.64, 12.89+ 0.16
and 72.88+1.00, 67.13+ 1.01, 79.79+ 1.35, 79.67+ 1.32, 18.17+ 0.41, 14.30+ 1.10, 13.83+ 0.34, 13.33+
0.40, respectively of 24 males. The average body weights (kg) were 37.09+ 0.71 and 38.65+ 1.85 in
females and males, respectively. Prolificacy is good with singlet in first kidding and 60 % twining
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onjungle/pasture grazing. Breeding is through natural mating. The study is in progress to cover %
more animals from other districts.
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GOAT PRODUCTION IN UTTARAKHAND:
PRESENT STATUS AND FUTUR PROSPECTS

A. K. Ghosh, S. K. Panda, D. Kumar and R. S. Barwal
Department of Animal Genetics and Breeding, G.B. Pant University of Agriculture and Technology
Corresponding Author’s E-mail: ghosh_ashiskr@rediffmail.com

Uttarakhand has a total geographic area of 53,483 square km, of which 86% is mountainous
and 65% is covered by forest. Goat farming can be ideal for the state like Uttarakhand with huge
resources and potential in it. Uttarakhand has a total of 1.36 million goats in the state mainly reared
for meat purpose, but not evenly distributed out of which 75% are with poor farmers. Goats are
found to be more widely distributed than sheep. It is reported that on free range grazing, goats
are 2.5 times more profitable than sheep. About 0.53 million goats (38% of the population) were
slaughtered in the year 2012-13. The total meat of 0.7 million tonnes produced in the state, (2012-
13) making it the second largest contributor after buffalo meat. Breeds like Gaddi, Chaugarkha,
Black Bengal, Beetal and Barbari are found in the state and it is the home tract of Udaipuri, Pantja
and Chaugarkha ( yet to recognise as a breed). The home tract of Chaugarkha is found to be parts
of Almora district. “Udaipuri” is another breed available in the district of Pauri. The local breeds
are kept at a low plane of nutrition and are reported to have low feed conversion efficiency. The
main constraints for goat farming are nutritional deficiency, difficulties in the selection of superior
animals and lack of systematic effort for breed up-gradation/selective breeding. Other than these
problems we need to focus on shifting production system from complete open grazing to semi-
grazing with partial stall feeding, vaccination at regular interval, proper selection of sire and dames,
training of local youth for value added materials, and establishing regulated and assured market
to farmers.
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PHENOTYPIC TREND IN PERFORMANCE TRAITS OF
NATIVE NON-DESCRIPT CHICKEN GERMPLASM OF
HIMACHAL PRADESH
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Y. P. Thakur, Krishanender Dinesh, V. Sankhyan and Rajesh Kumar
Department of Animal Genetics and Breeding, DGCNCOVAS, CSKHPKY,
Palampur- 176062 (H. P.), India
Corresponding Author’s E-mail: krishanender25@gmail.com
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Native non-descript chicken germplasm is playing an important role in development
of location specific chicken stocks suitable for rural backyard poultry production across
M several developing and underdeveloped countries. In the present study, on-farm performance
/] evaluation for various growth, sexual maturity and egg production traits was done of native
~ chicken population established through procurement of local non-descript birds from different




,,&5“‘: ANIMAL g,
2

region of Himachal Pradesh and further refined at the poultry farm under AICRP on poultry 3§ 4\
breeding (Rural Poultry), Palampur. First four generations of the non-descript population ¢
produced through selective breeding was evaluated. The performance traits evaluated were
growth (Chick weight, 4™ week BW, 8™ week BW, 12" week BW, 20" week BW and 40"
week BW), age at sexual maturity (ASM), hen housed egg production (HHEP), hen day egg
production (HDEP) and survivor egg production (SEP) at 40 weeks, 52 weeks and 72 weeks
of age and egg weight at 28 weeks, 40 weeks, 52 weeks and 72 weeks of age. The phenotypic
means and variability for different traits was estimated generation wise and the phenotypic time
trend over the generations was estimated for various performance traits. The analysis revealed
positive phenotypic trends in day old chick weight (0.70 g), 20" week body weight (14.8 g),
negative trend in age at first egg (-4.8 days) and age at 25% HHEP (-3.5 days), positive trend in
egg weight at 28-week (2.1 g), 40-week (1.5 g) and 52-week (0.4 g). The hen day egg production
at 40 weeks, 52 weeks and 72 weeks of age showed positive phenotypic trend of 3.8, 6.1 and 2.3
eggs. Further, hen housed and survivor egg production also showed positive trend estimates
at 40, 52 and 72 weeks age. Negative or declining trends were observed in growth traits viz. 4
weeks BW (-16.4 g), 8 weeks BW (-358.8 g), 12 weeks BW (-364.0 g) and 40 weeks BW (-102.9 g).
The results of present analysis indicated the effectiveness of the selection along with improved
management for bringing improvement in egg production traits of the population in succeeding
generations.
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PERFORMANCE OF KANNIADU AND BOER X
KANNIADU CROSSBRED KIDS IN AN ORGANIZED
FARM

Usha, Kumaravelu, Muralidharan and Gopi

Post Graduate Research Institute in Animal Sciences, Kattupakkam, Tanuvas, Tamilnadu-603 203
Corresponding Author’s E-mail: drushavet@gmail.com
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Kanniadu is one of the popular goat breed of Tamilnadu mainly reared for meat production.
Boer goat is one of the best known meat breed in South Africa and widely used for crossbreeding
in tropical countries. The present study was undertaken to assess the performance of Kanniadu
and Boer x Kanniadu crossbred goats maintained at Post Graduate Research Institute in Animal
Sciences, TANUVAS, Kattupakkam. The study was conducted for duration of six months under
semi intensive system of management with eight kids in each group. Body weight and body
measurements were initially taken and subsequently once in fortnight. The results revealed
that Boer x Kanniadu recorded the highest post weaning body weight (17.30+£0.90 kg) with
post weaning average daily gain (49.93£1.75g). All the body measurements increased with live
weight and age more in Boer x Kanni crossbreds. The slaughter studies carried at the end of the
study indicated highest dressing percentage in Boer x Kanni (45.01+2.42) compared to Kanniadu
(43.77£1.00). Significant difference (P<0.01) was observed in meat, bone, fat ratio in the carcass of
the two breeds studied.
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STUDIES ON THE INDIGENOUS CATTLE GENETIC
RESOURCES OF WEST BENGAL THROUGH
MULTIVARIATE ANALYSIS

Aruna Pal®, P.N. Chatterjee, C.P. Ghosh, S. Batobyal and P. Biswas
Department of Animal Genetics and Breeding,
West Bengal University of Animal and Fishery Sciences, Kolkata-37
Corresponding Author’s E-mail: arunachatterjee@gmail.com

West Bengal possesses the 3™ largest cattle population of the country. Indigenous
cattle possess some remarkable properties, although they are poor milker. Draughtability,
droughtability, heat resistance, less susceptibility to diseases droughtability and highly adapted
to local agroclimatic region of West Bengal are the beneficial traits for indigenous cattle. The
animals are comparatively docile. In the present study, we had phenotypically characterized
cattle based on qualitative and biometrc traits (Body length, wither height, heart girth, paunch
girth, ear length, ear width, face length, distance between two horns, distance between two ears,
horn length, horn circumference, tail length, fore limb length, hind limb length, forehead length,
forehead width) from different agroclimatic regions of West Bengal. Various multivariate analyses
were employed for genetic study of cattle. Principal component analysis (PCA) with Kaiser
Normalization explains body conformation and identifies the component which explains most
of the variations, thus identifying the promising traits. Other multivariate analysis techniques
employed are multi variate cluster analysis with hierarchical classification and K-means analysis.
Indigenous cattle of West Bengal were observed to be of short stature with less body length
and wither height and white is the predominant coat colour. “Bengal cattle” was observed to
be genetically distinct from other cattle breeds of India. Studies are in progress for its molecular
characterization for further confirmation.
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GENETIC IMPROVEMENT OF SAHIWAL CATTLE
THROUGH ASSOCIATED HERD PROGENY TESTING

Umesh Singh, T.V. Raja, R.R. Altheyodi, Anupama Mukharejee, Shive Kumar,
Simarjeet Kaur, Mohan Singh, Shila Singh and B. Prakash

ICAR-Central Institute for Research on Cattle, Meerut Cant. (UP) - 250001
Corresponding Author’s E-mail: usinghas@gmail.com

Sahiwal is one of the important cattle breeds of India which has potential for higher milk

5 breed for sustainable dairy farming, genetic improvement programme is implemented since

2010 through associated herd progeny testing programme under AICRP on Cattle for their
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conservation and propagation. The associated herds of the project are available at GLF Hisar,
GADVASU, Ludhiana, GBPUAandT Pantnagar, CKU, Durg, Gaushala Bhiwani and NDRI,
Karnal. NDRI, Karnal is identified as the germplasm unit (GP unit) and frozen semen doses of
genetically superior young bulls maintained at this unit are being supplied to the associated
herds for Al and efforts are taken to increase the conception rate to a considerable extent. A total
of 25 bulls in three sets have so far been inducted in the program. A total of 157548 semen doses
were frozen, out of which, 73746 frozen semen doses were utilized /supplied/sold. The numbers
of cows covered for an insemination in different sets was 4719 and 1084 daughters have so far
been produced. Two hundred twenty-two daughters from first set have reached the age of first
calving, out of which, 128 completed their first lactation. A total of 83802 doses of frozen semen
were available on 31st December, 2016. The overall age at first calving, first service period, first
dry period, calving interval of Sahiwal cows maintained at germplasm unit of NDRI, Karnal
were 1189.55+30.14 (39.1 months), 145.1+26.2, 91.0+11.2, and 402.4+22.6 days, respectively.
The average estimates for first lactation 305-day milk yield, total first lactation milk yield, total
lactation milk yield, all lactation 305 days milk yield and first peak yield were recorded as
1850.70£177.9, 2001.11+216.3, 2384.43+157.16, 2212.80£131.77 and 10.90+0.8 kg, respectively. The
average first lactation milk yield of the 69 Sahiwal daughters of first set of bulls was 2066.57 +
95.91 kg. The execution of the project has improved the performance of Sahiwal cattle over the
years and continuous efforts are being made to propagate this valuable germplasm to improve
its production performance.
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Keywords: Associated herds; EBV; Germplasm; Milk yield; Progeny Testing; Sahiwal breed; Service period
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FIRST LACTATION PRODUCTION PERFORMANCE
OF MEHSANA BUFFALOES UNDER FIELD PROGENY
TESTING PROGRAMME IN SEMI-

ARID REGION OF GUJARAT
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Bhavesh. M. Prajapati’, Jay Prakash Gupta', Jagdish. D. Chaudhary’,

Girish A. Parmar’, Dinesh P. Pandey’, Harshad H. Panchasara” and M.N. Prajapati’
'Department of Animal Genetics and Breeding, College of Veterinary Science and Animal Husbandry
?Livestock Research Station, Sardarkrushinagar
Dantiwada Agricultural University, Sardarkrushinagar - 385 506
*Dudhsagar Research and Development Association, Dudhsagar Dairy, Mehsana, Gujarat
Corresponding Author’s E-mail: jp.prakash01@gmail.com
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(DURDA), Dudhsagar Dairy, Mehsana to obtain the genetic and non-genetic parameters of first
lactation total milk yield (FLTMY), first lactation length (FLL), first wet average (FWA) and
average test day fat yield (ATDFY). The effects of non-genetic factors were assessed by fixed
linear model. Heritability and phenotypic/ genetic correlations were estimated by paternal half
sib correlation method. The least-squares means obtained for FLTMY, FLL, FWA and ATDFY
were estimated to be 1914.79 litre, 309.77 days, 6.24 litre and 0.43 kg, respectively. Period of
calving, season of calving and age at first calving group was significant for all the traits. Cluster
had significant effect on all the traits except FLL. The heritability for FLTMY, FWA and ATDFY
was high in magnitude and thus indicates sufficient additive genetic variance for affecting
the selection to improve the traits genetically.The first lactation total milk yield had positive
phenotypic and genetic correlation with FLL, FWA and ATDFY. Very high and significant
estimate of heritability of ATDFY indicated that further selection in Mehsana buffaloes may be
based on this trait.

SrP-14

GENETIC BASIS OF HEAT TOLERANCE IN CATTLE

Ashis Kumar Ghosh, Sudipta Kumar Panda and Devendra Kumar
Department of Animal Genetics and Breeding G.B. Pant University of Agriculture and Technology
Corresponding Author’s E-mail: ghosh_ashiskr@rediffmail.com

Heat tolerance is broadly defined as ability of the animal to tolerate heat- means grow and
produce economically under high temperature. An estimated annual loss due to direct thermal
stress on livestock is about 1.8 million tonnes of milk (Rs. 2661.62 crores) that is, nearly 2% of the
total milk production in the country. Heat stress has adverse effect on production, reproduction,
health, nutrition and behaviour in animals. Therefore, heat tolerance now-a-days is an important
aspect of research. Thermotolerance appears to be a quantitative trait influenced by many
regions of the genome. Genomic studies have identified regions of the genome that appear to be
important for regulation of body temperature in both dairy and beef cattle. Heat stress is a result
of genotypic factors, environmental factors and their interactions. The environmental factors can
be managed with better managemental practices but genetic factors are permanent. Therefore,
genetic approach for heat tolerance e.g. selection and breeding can be undertaken to produce
heat tolerant animals with better producing ability. The heritability estimates for heat tolerance
traits like respiration rate, body temperature regulation, rectal temperature, hair shedding, etc
were found to be moderate to high. Genomic selection with the help of Bovine SNP50 Bead Chip
can make it possible to identify genetic markers that predict thermotolerance.The SNPs need to
be identified for improved heat tolerance in animals by association analysis with heat tolerant
traits.These gene/SNPs can act as attractive candidate for heat tolerance and can be used as
. a genetic marker to select appropriate breed for hot climates.By application of traditional as
7 well as genomic means of selection, the traits related to heat tolerance can be improved in
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SELECTION OF PIGS FOR DISEASE RESISTANCE

Pruthviraj D. R", Usha A P?, Venkatachalapathy R. T3,
Karthikeyan A* and Amit Baranwal’
College of Veterinary and Animal Sciences, Mannuthy - 680651
Director of Farms (apusha@kvasu.ac.in), >Associate Professor (thirupathy@kovasu.ac.in),
Centre for Advanced Studies in Animal Genetics and Breeding, CV&AS, Mannuthy-680651
14>PhD Scholars, Animal Genetics Division, Indian Veterinary Research Institute, Izatnagar-243122
Corresponding Author’s E-mail: saadhane.pdrs@gmail.com

Disease occurrence is a major problem in livestock farming. Genetic selection for disease
resistance is considered to be a better alternative to control diseases in livestock. Early methods
to select animals for disease resistance were direct - either by observing the animals for disease
resistance under normal production conditions or by challenging the animals to specific disease
causing organisms. Later on, indirect selection methods such as vaccine challenge and in vitro tests
(peripheral blood monocyte count, neutrophil and lymphocyte activity in response to antigens)
were used. With the advent of new techniques in molecular biology, gene mapping, bioinformatics
and immunology, research in disease resistance gained momentum resulting in development of
an effective method called marker assisted selection (MAS). MAS provides a reliable selection
tool to identify the animals carrying desirable genes at an early stage - either at birth or even
earlier. MAS for a trait of interest using molecular markers can be practiced by two approaches -
candidate gene approach and genome-wide scan approach. The candidate gene approach analyses
how a particular gene with known physiologic pathway and biological function influences a trait
of interest. Several candidate genes for disease resistance have been identified in pigs. On the
other hand genome-wide scan and association (GWAS) approach analyses the entire genome to
identify genes influencing a trait of interest. This is done through quantitative trait loci (QTL)
analysis and SNP chips. In pigs, 151 QTLs for disease susceptibility have been identified so far.
The single nucleotide polymorphism (SNP) chips available now help us to perform association
studies with thousands of markers in the entire genome. New “porcineSNP60” chip includes 64,232
SNPs distributed throughout the pig genome. Thus, selection for disease resistance is a fascinating
research area with tremendous possibilities to develop a resistant stock of pigs.
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MULTIVARIATE ANALYSIS REVEALS DISTINCT BREED
IDENTITY OF HOOL BUFFALO FROM THE OTHER
BUFFALO BREEDS OF INDIA

NATIONAL SYMPOSIUM: Sustainable Management of Livestock and Poultry Diversity for enhancing the Farmers” Income &

Aruna Pal*, P.N.Chatterjee, S. Batobyal, Amit Soren

Animal Genetics and Breeding, West Bengal University of Animal and Fishery Sciences, Kolkata-37.
Corresponding Author’s E-mail: arunachatterjee@gmail.com

Hool buffaloes are the inhabitant of the dry-arid region of West Bengal. Phenotypic X
characterization including qualitative traits and Biometrical traits (Body length, wither height,
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heart girth, paunch girth, ear length, ear width, face length, distance between two horns, distance
between two ears, horn length, horn circumference, tail length, fore limb length, hind limb length,
forehead length, forehead width ) were analyzed . Various multivariate analysis were employed
for genetic study of Hool buffalo. Principal component analysis (PCA) with Kaiser Normalization
was identified which explains the components and most of the variation, thus identifying the
promising traits for further analysis. Multivariate cluster analysis with hierarchical classification
was employed to identify the genetic distance of Hool buffalo with other buffalo breeds and the
development of phylogenetic tree to predict evolutionary significance. K-means cluster analysis
confirms the above findings. Hence it may be concluded that Hool buffalo was definitely different
from other buffalo breeds of India. Hool buffalo is characterized by blackish copper coloured
body with excellant draughtability and high disease resistance ability, thus a promising and first
reported draught buffalo breed for future India.

SP-17

INDIGENOUS CATTLE A SUSTAINABLE RESOURCE
FOR INDIAN FARMERS

Ashis Kumar Ghosh and Sudipta Kumar Panda

Department of Animal Genetics and Breeding, G.B. Pant University of Agriculture and Technology
Corresponding Author’s E-mail: ghosh_ashiskr@rediffmail.com

Indian cow breeds are a crucial part of the country’s ecological heritage. Since ancient
times, different breeds were developed in different parts of the subcontinent by selecting the best
animals for preferred traits such as their milking capacity, draught power, feeding requirements,
capacity to adapt to local weather, immunity, etc. The purity of such breeds was maintained with
great discipline and wisdom in each geographical pocket known as a breeding tract which is lost
now days. Over the years, this has justified a policy that discards Indian milch breeds to promote
exotic crossbreed animals. Due to this neglect, quality desi cows have become rare. But it is not
just Quimbanda Cal- the Gir wonder in Brazil, that is proof of how desi cows can perform with
adequate support and care. It is true that, maintained well, crossbreeds often produce milk in
excess of 30 kg per day. But as their average yield in India is stuck at 6.63 kg, it is clear that the
majority of these cattle, in the care of resource-strapped farmers, are not delivering to potential. In
such a scenario, quality desi cows with an average yield of 8-20 kg would be a far more lucrative
option. Again, it is true exotic crossbreds can produce 4,500 kg per annual lactation. Desi cows,
on the other hand, rarely cross 2,500 kg per lactation in standard home conditions. But, crossbreds
rarely lactate more than four times; while desi lactate 10-12 times. In effect, this means a crossbred
can only produce 18,000 kg of milk in a lifetime, while a desi cow can give up to 25,000-30,000 kg.
The practice of crossbreeding ought to be very exact and carefully monitored. But unlike Israel,
no records of herds and their mating patterns have been maintained in India. So, though the first
generation of exotic crossbreds showed encouraging results, as they were randomly mated, the
whole thing began to backfire. A dramatic turnaround is still possible. A timely policy shift and
. public investment in local breeds can revive our precious bio-diversity in 25-35 years- which
77 amounts to four to five cattle generations. We still have the local breeds, frozen semen and the
knowledge owned by farmers.
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SOCIO-ECONOMIC STATUS AND PERCEPTIONS OF
KOSALI CATTLE KEEPERS AND CONSTRAINTS TO
CATTLE PRODUCTION IN CENTRAL PLAIN REGION OF
CHHATTISGARH STATE
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Asit Jain*, Deepti Kiran Barwa, Tripti ]ainl, Mohan Singh, Kishore Mukherjee,
Manoj K. Gendley” and Rakesh Mishra®
! Animal Biotechnology Centre, “Department of Animal Nutrition, College of Veterinary Science
and Animal Husbandry, Bilaspur, >’Kamdhenu Panchagavya Research and Extension Center,
Chhattisgarh Kamdhenu Vishwavidyalaya, Durg, Chhattisgarh, India
Corresponding Author’s E-mail: vetasit@gmail.com

The present study was conducted to find out the socio-economic status and constraints to
cattle production in Central Plain Region of Chhattisgarh state. Total 800 respondents from three
districts of the region were selected. Sex, age, family size, education, land and livestock holding,
annual income, occupation and herd size factors were considered to study the socio-economic
status. It was observed that majority (95.42%) of the respondents had male headed ownership,
more than 50 per cent in above 30 years of age category. The average family size observed was
6.21 persons. It was found that only 66.56 per cent of respondents were literate. The percent of
landless, sub-marginal and marginal farmers is more than 50% and have less than 0.5 hectare
land. Most of the respondents (47%) found in the category of annual income less than rupees
20000. The main profession of livestock owners was agriculture (68.44%) followed by agriculture
and some other small work. Most of the respondents had small herd size. Shrinkage of grazing
land, scarcity of green fodder and concentrate and poor management were the major constraints
to cattle or livestock productivity.
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CURRENT EFFECTIVE POPULATION SIZE
ESTIMATION IN VRINDAVANI CATTLE FROM
50K SNP BEADCHIP DATA
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Supriya Chhotaray, Manjit Panigrahi*, Bhanuprakash V. and Bharat Bhushan
Division of Animal Genetics
ICAR-Indian Veterinary Research Institute, Izatnagar, Bareilly, Uttar Pradesh, India
Corresponding Author’s E-mail: manjit707@gmail.com

The present study was undertaken with the objective to assess the effective population
size in one crossbred strain, i.e., “Vrindavani” (n = 24) maintained at Cattle and Buffalo farm, ;{§*
ICAR-IVRI, Izatnagar, Bareilly for the first time. Genotypic data were generated under Illumina %y
Bovine50KSNP BeadChip for this strain. Effective population size (Ne) can be estimated from ‘
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information on linkage disequilibrium (LD) between SNPs across the genome. LD signatures can
also arise from the admixture and genetic drift, which can be exploited to infer the demographic
history. To calculate the effective population size by conventional method a proper recording
of pedigree and family size is required. As in our population, we don’t have enough recording
system and the population is not stabilized, the effective population size can be calculated with
the help of SNP genotyped data. The N, was estimated with the help of two different softwares
namely; Ne Estimator and SNeP. In Ne Estimator, N, in recent generations were calculated by
linkage model under the assumption of random mating and different critical values (0.05, 0.02,
0.01, and 0+) for MAF was set. The N, was calculated over a total of 37014 loci in 24 Vrindavani
animals. A total of 569675584, and 648499136 number of pairwise comparisons were performed
for 0.05, and all critical values for MAF, respectively. Expected 1? for the sample was 0.048 while
overall r? estimated was 0.057. The N, for 0.05 critical value of MAF was found to be 34.4, while for
less critical values it was found to be 37 with 95% confidence interval. N, was calculated in SNeP
with the help of pairwise LD value keeping binwidth equal to 0.1Mb for SNPs and adjustment of
recombination rate was done according to Sved and Feldman (1973). As Vrindavani population
is still growing and not been stabilized, we calculated N, for the last five generations keeping into
account the year of its establishment as a crossbred cattle strain. The mean N, for one, two, three,
four and five generations before the current time period was found to be 13, 20, 26, 33 and 39,
respectively. The census size of “Vrindavani” population maintained at IVRI Livestock farm is
464 for the year 2016-17, while the observed N, is very low as compared to census size. This may
be due to unequal sex ratio of breeding male to female and increased variance of family size of
breeding bulls (V,> 2). This gradual decays in N, if not resolved may lead to severe inbreeding
in the herd.
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FIELD MILK PERFORMANCE RECORDING
IN BARGUR CATTLE

Kumaravelu*, Ganapathi and Arumugam
Bargur Cattle Research Station, Bargur- 685 501 TANUVAS, Tamilnadu
Corresponding Author’s E-mail: natakumarvet@gmail.com
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Bargur cattle is one among popular cattle breeds of Tamilnadu maintained by traditional
cattle keepers under zero- input system at Bargur hills in Western Ghats. The breed is well
adapted to graze in hilly terrains. To conserve the breed a research station has been established
under Rashtriya Gokul Mission. A scheme on field performance recording in Bargur cattle is
being operated. In the first phase thirty Bargur cows were identified and included in the study.
The cows were in first to eighth parity. Daily milk yield were recorded at fortnightly intervals
for 180 days. Average milk yield recorded was 502 litres with a range of 300 to 1363 litres. Peak
yield was attained during 2 months in 90 per cent of the cows. Average fat percent was 4.1
ranging from 3.4 to 5.1. Average SNF was 8.6 with a range of 7.9 to 9.1. The present study was
. done during the month of March to June, 2017 where severe drought prevailed in the region.
/J/ There is good scope to improve milk production in Bargur cattle by supplementary feeding in
addition to grazing.

NATIONAL SYMPOSIUM: Sustainable Management of Livestock and Poultry Diversity for enhancing the Farmers” Income &
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BODY MEASUREMENTS AND GROWTH
PATTERN IN KENKATHA CATTLE

S. S. Tomar*, S.N.S. Parmar, S. K. Joshi and M. S. Thakur
Department of Animal Genetics and Breeding, COVSAH, NDVSU campus, Mhow-453446 (MP)
Corresponding Author’s E-mail: dr_tomarss@rediffimail.com

The body measurements of 800 newly born calves maintained by the farmers with their
mothers were recorded from birth to 10 months of age on monthly basis irrespective of sex to study
the growth pattern of calves under ICAR ad-project. The mean body length, wither height, chest
girth and paunch girth recorded at 1°' month of age were 56.49+0.44, 67.37+0.50, 71.12+0.60 and
69.91£0.67 cm, respectively; which attained mean values of 83.45+0.33, 92.30+0.75, 106.02+0.87 and
111.39+1.48 cm, respectively at the age of 10 month. For 1-2 years age group the overall averages
for body length, height at withers, chest girth and paunch girth were 93.6 + 2.7, 94.7 + 2.5, 109.3
£31and 1229 +£32 cm, and 91.4 £2.1,93.1 £2.4,108.4 £ 2.7 and 114.4 + 2.9 cm, respectively for
males and females. The results showed that these measurements were comparable in the two
sexes except for paunch girth for which on an average males measured 8.5 cm higher as compare
to females. The corresponding figures for males and females in 2-3 years age group were found
to be 105.8 +1.9,110.1 +1.9,127.1 £2.1 and 147.4 + 2.8 cm and 105.6 1.9, 106.3+1.6, and 127.7+1.8
and 135.0£2.1 cm, respectively. In this age group also the mean values for body length and chest
girth for the two sexes were comparable. However, for paunch girth and wither height on an
average males measured higher by 12.4 and 3.8 cm, respectively. For bullocks and cows these
measurements averaged to be 127.3 £ 0.5, 124.1 £ 0.65, 160.0 £ 0.4 and 178.4 + 0.4 cm and 120.9
0.04,118.5+0.5,145.7 £ 0.4 cm and 154.7 £ 0.5 cm, respectively.
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GENETIC AND PHENOTYPIC CORRELATION OF
300 DAYS MILK YIELD WITH PERFORMANCE
TRAITS IN GIR CATTLE

N. S. Dangar and P. H. Vataliya*

ILFC, Vanbandhu College of Veterinary Science and Animal Husbandry,
Navsari Agricultural University, Navsari - 396 450 (Gujarat), India.
*Department of Animal Genetics and Breeding, College of Veterinary Science and Animal
Husbandry, Junagadh Agricultural University, Junagadh-362 001 (Gujarat), India.
Corresponding Author’s E-mail: drnik2487@gmail.com

High production efficiency in livestock production is an economically desirable attribute that
targets ultimately for genetic improvement. In fact, the economy of dairy industry mainly depends
upon the performance parameters of dairy animals; therefore, it becomes more pertinent to tackle
out the means for ameliorating the performance efficiencies and their correlation by developing
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certain guidelines for selection.The production records on 228 Gir cows with 1257 lactations sired
by 52 bulls, maintained at Cattle Breeding Farm, Junagadh Agricultural University, Junagadh,
Gujarat, India, for 24 years (1987 - 2010) were studied. The data were analyzed to study the genetic
and phenotypic correlation of 300 days milk yield (300dMY) with different performance traits
viz., lactation milk yield, lactation length, calving interval, age at first calving and dry period. The
analysis revealed highly significant (P<0.01) genetic correlation between 300dMY and lactation
milk yield, age at first calving and lactation length were 0.985 + 0.015, 0.006 + 0.178 and 0.744 +
0.209, respectively. The estimates of genetic correlations between 300 days milk yield and calving
interval (-0.100 £ 0.269) and dry period (-0.472 + 0.217) were found in present study. Phenotypic
correlations of 300 days milk yield with lactation length (0.456 + 0.209), calving interval (0.171
0.269), age at first calving (0.114 + 0.178) and lactation milk yield (0.901 + 0.015) were found to be
positive and highly significant (P<0.01); whereas, phenotypic correlation between 300 days milk
yield and dry period (-0.183 + 0.217) was observed in present study.

Keywords: Genetic Correlation, Phenotypic Correlation, 300 days Milk Yield.

SP-23

COMPARISON OF DIFFERENT METHODS
OF SIRE EVALUATION

K. S.Nehra!, R.K. ]oshiz, M.L. Sain® and Pradeep Kumar®

1 Associate Professor and O/1 3 Assistant Professor, Live Stock Research Station Nohar,
Hanumangarh; 2Professor and o/L; 4Project Associate, Livestock Research Station Bikaner
RajasthanUniversity of Veterinary and Animal Sciences, Bikaner
Corresponding Author’s E-mail: nehrakuldeep2015@gmail.com

The least-squares (LS), simplified regressed least-squares (SRLS), Best Linear Unbiased
Prediction of estimated breeding values (BLUP-I) and Best Linear Unbiased Prediction of
expected breeding values (BLUP-II) methods for milk yield per day of first lactation length (MY/
FLL)were used to estimate the breeding values of 27 Rathi sires from performance records of
281 daughters calved during 1988 to 2010 at Livestock Research Station, Nohar and Bikaner of
Rajasthan Agricultural University, Bikaner, Rajasthan. Model for LS included fixed effect of sire,
farm, period and season of birth ignoring the sire group effect. Model for BLUP included fixed
effect of farm, period, season of birth and sire group as fixed effects and sires within sire group as a
random effect. The lowest range of breeding value (3.674 litres/ day) was estimated by LS method
while highest range of breeding value (4.879 litres/day) was estimated by BLUP II method. The
LS method is not suitable for evaluating the sires with lesser number of progenies per sire. BLUP
indicates the real transmitting ability of a bull and is therefore a better estimate of the breeding
worth of a bull. The estimates of rank correlation between BLUP-II and BLUP-I was 0.99 indicated
that these methods were more or less similar in ranking the sires for their merit. However, better
predictability of BLUP-II method could be concluded while appraising the genetic merit of Rathi
sires. The sire Nos. 183, 302, 69,149 and 511 remained common in top five sires with the maximum
¥, breeding values both in BLUP - II and BLUP- I methods. These sires were recommended for
R extensive breeding purposes to effect rapid genetic improvement in Rathi cattle.

XV Annual Convention of Society for Conservation of Domestic Animal Biodiversity (SOCDAB)
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ACCURACY OF BLUP VS DFREML METHODS
FOR RANKING OF SIRES

Geeta Lodhi?, C.V. Singhz, R.S. Barwal®, and B.N. Shahi*
Department of Animal Genetics and Breeding, College of Veterinary and Animal Science
G.B. Pant University of Agriculture and Technology, Pantnagar-263145
District Udham Singh Nagar (Uttarakhand)

Corresponding Author’s E-mail: cusingh2010@gmail.com

The records of 1198 crossbred cattle daughters of 102 sires maintained during 1966-2010
at Instructional Dairy Farm of G. B. Pant University of Agriculture and Technology, Pantnagar
were used to evaluate sires for their breeding performance. The data were analyzed to estimate
the breeding values of sires using Best Linear Unbiased Prediction (BLUP) and Derivative Free
Restricted Maximum Likelihood Method (DFREML).The average breeding values of sires were
estimated by sire evaluation methods i.e Best Linear Unbiased Prediction Method (BLUP), and
Derivative Free Restricted Maximum Likelihood Method (DFREML).The average breeding values
of 68 sires evaluated for AFC were observed as, 1198.42 days and 1193.77 days. The average
breeding values for FLMY were estimated 2710.46 kg, and 2680.29 kg, respectively. For first
lactation period the average breeding values estimated were 324.01days, and 322.79 days and
for first dry period the average breeding values estimated were 106.34 days and 101.56 days,
respectively. The average breeding values for FCI were estimated 431.27 days and 424.73 days,
respectively. For FSP the average breeding values estimated were 166.36 days, and 170.53 days
and for lifetime milk yield the average breeding values estimated were 10371.02 kg and 10705.59
kg, respectively. The average breeding values for LTLL were estimated 1105.17 days and 1147.32
days using, BLUP and DFREML, respectively. On the basis of these results we can conclude that
the estimated breeding values of sires for all the methods revealed that EBV’S of sires estimated
by Least Squares Methods showed small genetic variation followed by BLUP in comparison to
other methods.

The error variance of breeding values of sires were estimated and used in computing the
relative efficiency of different sire evaluation methods. In the present study the BLUP method have
the lower error variance for FLP, FDP, FCI, FSP and TLMY as compared to DFREML method and
accordingly, it was adjudged the most efficient sire evaluation method.

XV Annual Convention of Society for Conservation of Domestic Animal Biodiversity (SOCDAB)

The results of the present investigation are supportive of the theoretical expectations that
the best linear unbiased prediction method is considered to be the best method than DFREML.
The EBV’s of sire revealed that BLUP method showed small genetic variation in comparison to
Restricted Maximum Likelihood Method (DFREML).

Note- Research paper No.V-2532_ through the Experiment Station, G.B.P.U.A. and T., Pantnagar,
Distt. U.S. Nagar, Uttarakhand
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ESTIMATION OF GENETIC, PHENOTYPIC AND
ENVIRONMENTAL TRENDS IN PRODUCTION TRAITS
OF THARPARKAR CATTLE

G. Choudharyl, G.C. Gahlot?, Urmila Pannu®, R.K. Singh4, Manju Nehara®, Amit
Kumar®, Anju chahar’, N.K. Poonia®, Rachna Poonia’

Department of Animal Genetics and Breeding', Department of Livestock Production
Management®, College of Veterinary and Animal Science, Rajasthan university of Veterinary
and Animal Sciences, Bikaner (Rajasthan) 334001
Corresponding Author’s E-mail: drgarima2691@gmail.com

A total of 284 performance records belonging to 63 Tharparkar cows in at least three
lactations or more lactation spread over a period of fourteen years (2002 to 2016) were utilized
to estimate the trends in various traits viz. age at first calving(AFC), service period (SP), calving
interval (Cl), dry period(DP), lactation length (LL), lactation milk yield(LMY), milk yield per
day of lactation length(MYPD) and milk yield per day of calving interval(MYCI). The estimates
of phenotypic trends for AFC, SP, CI, DP, LL, LMY, MYPD and MYCI were -11.054+9.41 days/
year (0.70% of HA), 0.841+0.42 days/year (0.61% of HA), 2.061+1.04 days/year (0.496% of HA),
1.68241.04 days/year (1.21% of HA), 2.70+2.31 days/year (0.95% of HA), 19.42+7.21 kg/year
(0.96% of HA) , 0.033+0.07kg (0.60% of HA) and 0.023+£0.03kg (0.55% of HA), respectively.
Phenotypic trend was observed positive and significant for calving interval, service period and
lactation milk yield. The genetic trends were estimated by using four methods as smith method
1(SM1), smith method 2(SM2),Least square method of Burnside and Legate (LSMBL) and Best
Linear Unbiased Prediction method (BLUP). The estimates obtained by BLUP method had the
lowest standard errors and statistically significant. The estimates of genetic trend by BLUP
method for AFC, SP, CI, DP, LL, LMY, MYPD and MYCI were 13.64+6.8 (0.86% of HA), 0.42+0.156
(0.31% of HA), -0.098+0.184 (0.023% of HA), -0.697+0.35 (0.50% of HA), 1.40£0.31 (0.49% of HA),
3.90+1.99 (0.194% of HA), -0.062+0.014 (0.93% of HA), 0.099+0.07 (0.04% of HA), respectively. The
genetic trends showed little upward increase in production and reproduction traits. For overall
improvement in production, emphasis should be given to some reproductive traits like AFC and
SP along with lactation milk yield while planning selection strategies.

Keywords: Genetic and phenotypic trends, BLUP, significant, non-significant
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EFFECT OF GENETIC AND NON-GENETIC FACTORS
ON FIRST LACTATION REPRODUCTION TRAITS IN
THARPARKAR CATTLE

<
&

Garima Choudhary, Sunita Meena, U. Pannu, G.C. Gahlot, R. K. Singh, A. Kumar,
M. Nehra, A. Chahar and S. Choudhary

Department of Animal Genetics and Breeding, CVAS, RAJUVAS, Bikaner (Raj.)
Corresponding Author’s E-mail: garimalol3990@gmail.com

The present study was conducted on Tharparkar cows maintained at Livestock Research
Station, Beechwal, Bikaner. A total of 91 records on age at first calving (AFC) spanning over a
period of 12 years (2002 to 2013) and 83 records on first service period (FSP) and first calving
interval (FCI) spanning over a period of 11 years (2006 to 2016) was subjected to least squares
analysis using suitable statistical model considering sire as random while period and season as
fixed effect. The least-squares means of AFC, FSP and FCI were estimated to be 1510.88+£22.29 days,
149.66+5.15 days and 423.60+6.23 days, respectively. The least-squares analysis revealed highly
significant effect (P < 0.01) of period of birth on AFC and period of calving on FCI. However, the
effect of season was found to be non-significant on all three traits. The effect of sire was found to
be significant on AFC, FSP and FCI. It was concluded from the present findings that sire can be
used for further genetic improvement of these traits in the herd.
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PREDICTION OF LIFETIME MILK PRODUCTION FROM
EARLY LACTATION TRAITS IN FRIESWAL CATTLE

S. K. Rathee, A. K. Gupta, T.V. Raja, Sushil Kumar, A. K. Das,
Ravinder Kumar, Umesh Singh and B. Prakash
ICAR - Central Institute for Research on Cattle, Meerut cant, U.P.
Grass Farm Road, Post Box No. 17, Meerut cant. 250001
Corresponding Author’s E-mail: skratheecirc@gmail.com
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Basic aim of any breed improvement programme is to increase the lifetime milk production
of the cows as the profitability of any dairy enterprise is the function of overall lifetime production
of the cows maintained at a farm. Life time production of the cows can be predicted by the early
expressed traits, thus may help in the selection of cows in early stage of life. Multiple linear
regression analysis is a multivariate technique to develop prediction equation to predict future
production of the animals. Data on 1225 Frieswal HFX Sahiwal cows maintained at military
dairy farm Meerut (U.P.) and Ambala (Haryana) from 1989-2011 were analyzed to develop the ;{*
prediction equation up to three, four and five lactations from first lactation traits. The least squares
mean of first lactation milk yield was 2920.86 +47.07 Kg. The least squares mean of milk yield up
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to three, four and five lactations were 9100.81+187.85, 11869.91+ 375.09 and 15310.19+ 845.60 Kg,
respectively. The accuracy of prediction of lifetime milk production up to three, four and five
lactations using model FLMY, FLL, AFC, FSP and FDP were 34.53, 24.00 and 19.60, respectively
while using model FL305MY, FLL, AFC, FSP and FDP were 34.57, 24.79 and 21.73, respectively.
Based on the results of the study it may be inferred that the first lactation production traits viz.,
FLMY, FL305DMY were the most important traits contributing to the lifetime milk yield traits
compared to the other traits included in the prediction models. However, the prediction accuracy
of models with FL305DMY were comparatively higher than the models with FLMY indicating that
among these two traits FL305DMY was more important.
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EVALUATION OF FRIESWAL BULLS UNDER FIELD
PROGENY TESTING PROGRAMME AT DIFFERENT
AGRO CLIMATIC REGIONS IN INDIA

A K Das, Ravinder Kumar, S K Rathee, Rani Alex, B Prakash, Umesh Singh and
Sushil Kumar
ICAR-Central Institute for Research on Cattle, Grass Farm Road,
Post Box No.17, Meerut Cantt. 250 001
Corresponding Author’s E-mail: achintyal37@yahoo.com

The Field Progeny Testing (FPT) program was initiated at ICAR-CIRC, Meerut, Uttar
Pradesh in the year 1992 in collaboration with Agricultural Universities and Non-Government
Organization at different agro-climatic regions of the country to evaluate crossbred cattle under
field condition. At present this programme is running in association with Kerala Veterinary
and Animal Sciences University (KVASU), Thrissur, BAIF Development Research Foundation,
Pune, Guru Angad Dev Veterinary and Animal Sciences University (GADVASU), Ludhiana, and
G.B. Pant University of Agriculture and Technology (GBPUA&T), Pantnagar for the evaluation
and genetic improvement of HF crossbred cattle. The first lactation records of 4782 crossbred
cows which were daughters of 121 bulls and calved over a period of 12 years from 1996 to 2008
were used to determine the genetic worth of HF crossbred bulls under different agro climatic
conditions and to assess their ranking. The average first lactation milk yield in field HF crossbred
cows was 2806.51+56.06. The breeding value of bulls was estimated as 2920.59 for 1°* ranked
bull and 2662.58 for 121 ranked bull. The percentage genetic superiority over population mean
ranged from 4.06 to -5.13%. A total six sets of bulls were used in the analysis and the average
breeding value of different sets were estimated as 2603.28+125.0, 2691.22+95.91, 2716.72+105.16,
2874.69+101.38, 2930.20+108.17 and 2965.59+143.23, respectively for 1%, 2", 37, 4™, 5% and 6™

. set, respectively which indicates a progressive improvement in subsequent sets. The study thus

7 presents the findings of a successful and large scale progeny testing programme under field

condition.
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GENETIC STUDIES ON INHERITED
DISORDERS IN HOLSTEIN FRIESIAN CROSSBRED
CATTLE IN MADHYA PRADESH

Sherly Ignetious ', Shrikant Joshi” and Ranjit Aich®
Department of Animal Genetics and Breeding, College of Veterinary Science and
A.H., Mhow. Nanaji Deshmukh Veterinary Science University
Corresponding Author’s E-mail: s.ignetious@rediffmail.com
!Teaching Associate, Department of Animal Genetics and Breeding, College of Veterinary Science
and A.H, Mhow, Indore; "Director Instructions, NDVSU, Jabalpur; 3 Assistant Professor, Department
of Veterinary Biochemistry, College of Veterinary Science and A.H, Mhow, Indore, Madhya Pradesh.

Genetic disorders are hereditary, cause physical or functional anomalies producing negative
impact on vitality. Known inherited disorders in cattle are mostly caused by autosomal recessively
inherited genes. In Madhya Pradesh no related information of work done was encountered in
Holstein Friesian crossbred. Therefore, in the view of this, the study was conducted with an objective
to investigate inherent disorders: Bovine Leukocyte Adhesion Deficiency (BLAD), Deficiency of
Uridine Monophosphate Synthase (DUMPS) and Bovine Citrullinaemia (BC) which are specific in
Holstein Friesian and its crosses and to find out the prevalence, gene and genotype frequency of these
inherited disorders in Madhya Pradesh. The study was carried out on 50 Holstein crossbred cattle.
The DNA was isolated from the whole blood samples by John’s method. The samples were genotyped
by PCR-RFLP for BLAD, DUMPS and BC. The study demonstrates the genotype frequency of BLAD
carriers was 0.04. The gene frequency of dominant allele was estimated to 0.98 and that of recessive
allele to 0.02. Out of fifty animals screened, two (4%) animals were found to be heterozygous for
BLAD in the Holstein population, although at a low frequency but this apparent spread of this genetic
disorder through the Holstein breed represents one of the negative consequences of the widespread
use of artificial insemination. The DNA of the carriers of BLAD was sequenced and submitted to
NCBI (accession number is PBM17.sqn PBM17 KT032069). On contrary, carriers of BC and DUMPS
were not detected. The study demonstrates a need for further examination of more Holstein cattle
in Madhya Pradesh, preferably testing of breeding sires before selection through PCR-RFLP would
help in the early detection of disorders and culling of animals from the herd.
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EFFECT OF NON GENETIC FACTORS ON
REPRODUCTION TRAITS OF GIR HALFBREDS
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S.S. Kamble* and Y. G. Fulpagare
Department of Animal Husbandry and Dairy Science, Mahatma Phule
Krishi Vidyapeeth, Rahuri (MS)
Corresponding Author’s E-mail: skamble09@gmail.com

The data for the present investigations were collected from the history and pedigree sheets
maintained at Research Cum Development Project on Cattle, M.P.K.V., Rahuri, (MS), for the
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period of 40 years (1972 to 2011) on reproduction and production traits of Gir halfbreds and their
Interse.

The data were classified according to genetic group, season of birth/calving, period of birth/
calving and lactation order. In order to overcome non-orthogonality of the data due to unequal
subclass frequencies, least squares techniques (Harvey, 1990) was used to estimate the effect of
different factors using different effect of genetic and non-genetic factors. The results obtained in the
present investigation of the overall least squares means of AFS in FG and Interse of FG were 455.95
+6.91 days and 638.99 + 8.31, respectively. The DMRT revealed Interse of FG cows born during
period 2004-2009 had lowest AFS which was at par with the period 1980-1982 and significantly
differed than rest of the period. The season of birth had non-significant effect on AFS in all genetic
groups. The generation had significant (P<0.01) effect on AFS. The overall mean AFS as affected by
generation was 628.91 + 6.09 days in FG. The effect of genetic group on AFS was non-significant.
However, the FG genetic group had lowest AFS. The overall least squares means of AFFS in F1
cows of FG and Interse of FG were 533.41 + 6.37 days and 743.13 + 10.72 days, respectively.

Keywords: Reproduction traits, genetic, non-genetic factors.
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PREDICTION OF FIRST LACTATION 305 DAY MILK
YIELD BASED ON BIMONTHLY TEST DAY MILK YIELD
RECORDS IN MURRAH BUFFALOES

Ekta Rana'!, Ashok Kumar Guptal, Anand Prakash Ruhil?, Ravinder Malhotra?,
Saleem Yousuf! and T. Karuthadurai®
T Animal Genetics and Breeding Division, 2Dairy Economics, Statistics and Management Division,
ICAR-National Dairy Research Institute, Karnal-132001, Haryana
Corresponding Author’s E-mail: drektaranal6@gmail.com

The present study was conducted on 2100 bimonthly test day milk yield (BTDY) records on
350 animals calved in between 1993 and 2015 at ICAR-NDRI, Karnal. A total of 6 BTDY were taken
from each animal at an interval of 60 days, with first BIDY recorded on 6th day and last BTDY
taken on 305™ day. The prediction of First Lactation 305 Day Milk Yield (FL305DMY) was done
by utilizing five methods viz., Centering Date Method (CDM), Test Interval Method (TIM), Ratio
Method, Multiple Linear Regression (MLR) method and Artificial Neural Network (ANN). Error
in prediction was estimated by absolute error, absolute error (%), average error, average error (%),
Root Mean Square Error (RMSE) and RMSE (%). MLR was found to be the best method with least
error in prediction (5.71% RMSE), followed by ANN (5.77% RMSE). The accuracy (R2) of MLR
equation including all 6 BTDY records was 91.86%. The best MLR equation for an early prediction
of FL305DMYincluded3 BTDY records viz., BTDY-2 (65" day), BTDY-3 (125" day) and BTDY-4
(185" day) and the R2 estimated was 85.29%.The study compared between the conventional and

)¢ machine learning methods for prediction of first lactation yield which could be used for early
/J/ selection of the animals.
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UTILITY OF FIRST LACTATION FAT ENERGY
CORRECTED MILK YIELD AS A TRAIT FOR GENETIC
EVALUATION OF MEHSANA BUFFALO BULLS

Bhavesh M. Prajapati', Jay Prakash Gupta', Jagdish. D. Chaudhari', Girish A.
Parmar’, Dinesh P. Pandeyl, Harshad H. Panchasara?,
Rishit. N. Sathwara' and P. A. Patel®
'Department of Animal Genetics and Breeding, College of Veterinary Science and
Animal Husbandry 2Livestock Research Station, Sardarkrushinagar Dantiwada
Agricultural University, Sardarkrushinagar - 385 506
*Dudhsagar Research and Development Association, Dudhsagar Dairy, Mehsana, Gujarat
Corresponding Author’s E-mail: jp.prakash01@gmail.com

Mehsana is recognised as persistent milker, regular breeder and contributed significantly
in the operation flood programme launched in India for augmenting milk production.Milk
production though has increased many folds in last few decades, the relative contribution of
milk and other dairy products towards the dietary energy is very less.In view of this, present
study considered First lactation energy corrected milk yield (FLECMY) exclusively based on
average test day fat yield (ATDFY) for sire evaluation. As the heritability of ATDFY is higher,it
is equally likely that inheritance of ECMY will be more than that of the inheritance of milk yield.
The present investigation was carried out using data of first lactation production records of 7825
Mehsana buffaloes sired by 200 bulls spread over a period of 25 years (1989-2013), collected from
the Dudhsagar Research and Development Association (DURDA), Dudhsagar Dairy, Mehsana.
The breeding value of sire was estimated by Best Linear Unbiased Prediction-Sire Model (BLUP-
SM) and BLUP-Animal Model (BLUP-AM), where (co)variance components were estimated
by WOMBAT genetic analysis tool. The effectiveness of different sire evaluation methods was
compared by using error variance and rank correlations among the estimated breeding values
of sires. The average breeding values of Mehsana buffalo bulls evaluated for FLFECMY by least
squares method (LSM), BLUP-SM and BLUP-AM methods were 1215.89, 1185.7 and 1472.75 kcal,
respectively. BLUP-AM method was found to have lowest error variance as compared to LSM
and BLUP-SM methods of sire evaluation, making it as a most efficient method. The high rank
correlation coefficients between breeding values (0.99 and 0.94) of sires by LSM and BLUP-SM
with most efficient BLUP-AM method shows that either of these methods could rank the sires
with fairly high accuracy. Although the genetic evaluation of milk producing animals in general
can be done on the basis of either TMY or FLFECMY, but considering nutritional security of the
state and country, it is recommended that evaluation of Mehsana buffaloes may be done on the
basis of FLFECMY.
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ENVIRONMENTAL FACTORS AFFECTING LACTATION
MILK YIELD OF JAFFARABADI BUFFALOES IN AN
ORGANIZED FARM OF GUJARAT

Nikhil Dangar and Pravin Vataliya'
ILFC, College of Veterinary Science and Animal Husbandry, Navsari Agricultural University,
Navsari; 'Research Scientist, Cattle Breeding Farm,
Junagadh Agricultural University, Junagadh, Gujatat, India.
Corresponding Author’s E-mail: drnik2487@gmail.com

The study was undertaken to evaluate the effect of different macro climatic variables on
lactation milk yield of Jaffarabadi buffaloes. Milk data of 158 Jaffarabadi buffaloes with 476
lactation records and the meteorological data over a period of 24 years (1987-2010) were obtained
from Livestock Research Station, Junagadh Agricultural University, Junagadh, Gujarat, India.
The data were analysed by using correlation and multiple regression model to study the effect
of environmental variables on lactation milk yield. The main environmental variables were
also compiled as monthly minimum and maximum temperature, average relative humidity,
monthly wind speed (km/hr) and monthly sunshine (hr) as well as temperature humidity index
(THI). Analysis was done by using the statistical analysis package of R software 3.3.0 version.
The influence of environmental factors on lactation milk yield was non-significant (P>0.05). It
was observed that lactation milk yield was highest (1962.53 + 176.73) among the Jaffarabadi
buffaloes calved during winter season as compared to rainy (1674.37 + 268.49) and summer season
(1566.52 = 108.68). All the climatic variables considered in the study accounted for 4.48 %, 32.01
% and 29.36 % direct variation on lactation milk yield in winter, summer and monsoon season,
respectively, as verified by the value of coefficient of determination (R?). This research indicates
that Jaffarabadi buffaloes were not much sensitive to seasonal changes on their lactation milk yield.
The meteorological observation during the period of study confirmed that there was high value
of THI in eight months (March- October) during the year, but it didn’t show any significant effect
of lactation milk yield which suggests that Jaffarabadi buffaloes can tolerate heat stress and/or
other macro or micro environmental changes in this region and we can say that, this buffalo breed
can perform well round the year.

Keywords: Lactation Milk Yield, Environmental Variables, Jaffarabadi Buffalo
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ESTIMATION OF GENETIC PARAMETERS FOR LIFETIME "~
PERFORMANCE TRAITS IN MURRAH BUFFALOES

Vikram Jakhar!, Abhay Singh Yadav” and Surender Singh Dhaka®
Ph.D. Scholar, 2Plrofessor, Department of Animal Genetics and
Breeding Lala Lajpat Rai University of Veterinary and Animal Sciences, Hisar, Haryana
Corresponding Author’s E-mail: vjakhar61@gmail.com
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The data records of Murrah buffaloes from history cum pedigree sheets maintained over
a period of 24 years (1992-2015) at Buffalo research centre (BRC), LUVAS, Hisar and Animal farm
ICAR-CIRB (1993-2012), Hisar, were analysed to estimate heritability (h?), genetic and phenotypic
correlation among various lifetime performance traits. Lifetime performance traits whose genetic
parameters analysed were Longeiveity (LV), productive life (PL), lifetime milk yield (LTMY),
milk yield per day of productive life (MY/PL) and milk yield per day of longeiveity (MY/LV).
Data set analysed includes records of 968 buffaloes which were progeny of 150 sires. Based upon
analysis, higher heritability estimates for LV, PL, MY/PL (h2=0.426iO.127, 0.383+0.120, 0.381+0.120
respectively) were recorded. Comparatively lower estimates of heritability for LTMY, MY/LV
(h?=0.249+0.09, 0.241%0.09 respectively) were recorded. High heritability estimate of lifetime
performance production traits help to conclude their significance in selection decision and it
also indicate that these traits will serve as a better tool for selective breeding, expected to lead to
rapid aggregate genetic gains in Murrah production. Further analysis on genetic correlation of
lifetime performance traits we found higher values of genetic correlation as 0.977+0.014 (PL/ LV),
0.758+0.10 (LTMY/LV) and 0.834+0.07 (LTMY /PL) whereas low and negative genetic correlation
of MY/PL, MY/LV with other lifetime performance traits. Low and negative genetic correlation
of MY/PL and MY/LV traits indicate their little genetic role. Positive higher genetic correlations
for LV, PL, LTMY indicated role of lifetime performance traits in selection programmae. Further
critical analysis revealed that selection based on LY simultaneously will improve PL and LTMY of
Murrah buffaloes. Higher correlation among various lifetime performance traits helps to conclude
that various lifetime performance traits may be included as selection criteria in for improvement
of milk production in Murrah buffaloes.

Keywords: Lifetime performance traits, Murrah, Genetic parameters.
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ANALYSIS OF DIFFERENT NON GENETIC FACTORS ON
LIFETIME PERFORMANCE TRAITS IN MURRAH BUFFALOES

3
)
g
o}
9
=1

R=|

“n
-
3}
g
-
<

<
9}

<
=
&n
=t

=
3}
=1
IS}

N
=1
5}
-
o

=
)

=1
12}
&
o

2

e
>

£
=
o

e

el
=1
<

~
[}
o
L
[}
o

2

—

—
[}
o
=t
3}
=
9]
&n
<
=
<

=

2

i)
<

5
<
8
[}
=1

wn

=
=]
=

[92]

O
2y
=

wn

—
<
Z

O
=
F
<
Z

Vikram Jakhar!, Abhay Singh Yadav® and Surender Singh Dhaka®

'Ph.D. Scholar, *Professor, Department of Animal Genetics and Breeding LUVAS, Hisar, Haryana
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PL) and Milk yield per day of longeiveity (LV) in Murrah buffaloes. The data analysed include
records of 968 buffaloes, progeny of 150 sires maintained over a period of 24 years (1992-2015) at
Buffalo research centre (BRC), LUVAS, Hisar and Animal farm ICAR-CIRB (1993-2012), Hisar. The
least squares means for LV, PL, LTMY, MY/PL and MY/LV were 2738.80+£32.07 days, 1275.24+31.82
days, 5586.42+175.96 kg, 4.6210.08 kg and 1.90£0.04 kg respectively. The effect of period of calving
was statistically significant on all the lifetime performance traits under study except on MY/LV.
Whereas, non-significant effect of season of calving on all the lifetime performance traits. Analysis
of variance also revealed significant effect of farm on LTMY and MY/LV. Significant effect of
various non-genetic factors on lifetime performance traits helps to conclude the importance of
lactation number, season and managemental farm activities in production performance of Murrah
buffaloes.

Keywords: Production traits, Murrah, Non genetic factors.
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ESTIMATION OF GROWTH CURVE PARAMETERS IN
SONADI SHEEP USING GOMPERTZ FUNCTION

Lokesh Gautam, Vishnu Kumar, Hina Ashraf Waiz, Rajendra Kumar Nagda, Sunil
Kumar, Manoj Netra, Dinesh Kumar Sunwasiya and Pankaj Garhwal

Location: Mega Sheep Seed Project, CVAS, Navania, Vallabhnagar, Udaipur
Corresponding Author’s E-mail: lkgautam10@gmail.com

Livestock sector plays a significant role in Rajasthan and is essential for the livelihood of
rural people. Sonadi Sheep are rearing important livelihood for a large number of small and
marginal farmers in Southern Rajasthan. Growth, defined as changes of body weight over time
is an economically important trait in sheep that directly determines meat production.Growth
curve, the graph of weight as a function of age on time elaborates gradual changes taking place
in animal’s body with the passage of time. This is often sigmoid in shape. Different mathematical
growth models express the life time growth course. Growth curve parameters can be used as
phenotypic traits and to analyze relationship between them. In this study it was aimed that the
estimating of growth curve for live weight from birth to 12 months age in Sonadi sheep. Data on
56 Sonadi sheep, maintained at including 28 males and 28 female which were born in year 2016 at
Mega Sheep Seed Project, Vallabhnagar, Udaipur were used. Gompertz growth curve function was
fitted to monthly live weight records. Descriptive values of Sonadi sheep live weight from birth to
12™ month of age is given Average of live weight in Sonadi sheep from birth to 12" month of age
were 3.27+0.081, 6.72+0.202, 9.06+0.267, 12.19+0.388, 15.01+0.44, 16.21+0.51, 16.75+0.54, 18.54+0.586,
18.59+0.599, 20.86+0.586, 21.51+0.517, 22.10+0.522 and 23.15+0.512, respectively. The value of
growth parameters for “A” (Asymptomatic mature weight), “B” (Proportion of Asymptotic
mature weight to be attained after birth), “K” (growth rate) were 23.303+0.787, 1.719+£0.112 and
0.302+0.032, respectively. Growth curve was designed using these parameters.Determination
coefficient (R* was 0.987. As result of determination coefficient Gompertz model can be said an

H" appropriate model for drawing growth curve.

Keywords: Sonadi sheep, Growth curve parameters, Gompertz model
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GENETIC PARAMETERS FOR SEX RATIO IN SHEEP

Arun Kumar!, G. R. Gowane?, S. S. Misra® and R.C. Sharma?
"Director and ?Animal Genetics and Breeding Division, ICAR-Central Sheep
Wool research Institute, Avikanagar 304501 Rajasthan, India
Corresponding Author’s E-mail: gopalgowane@gmail.com

A study of sex ratio in sheep was made on records of 4695 Avikalin and 5718 Malpura lambs.
Data from the ICAR-Central Sheep and Wool research Institute Avikanagar Rajasthan, India,
comprising the period 1991-2016, were used for the analysis. The results indicated that the average
sex ratio was 50.43+0.28 in Malpura and 51.05+0.32 in Avikalin sheep. A least squares analysis of
variance showed that most of the factors were not able to ascertain the variance in the sex ratio.
However birth weight group of lamb had a definite association with sex ratio, where higher birth
weight indicated higher chances of male birth. This also indicated as the nutritional level in the
flock affecting sex ratio. Dam weight also affected the sex ratio. Descriptive analysis showed that
sires had a trend of producing a particular sex lambs in their lifetime, which can be exploited.
Genetic analysis revealed that there was low additive genetic variance for the sex ratio in Avikalin
(h? = 0.01940.003) as well as Malpura sheep (h? = 0.04+0.01). Maternal permanent effect was found
to be important for Avikalin sheep. Selection to improve sex ratio in any direction seems futile
looking in to the objectives of breed improvement program.

Keywords: Sex Ratio, heritability, Gibbs sampling, Threshold trait

SP-38
EFFECT OF GENETIC AND NON-GENETIC FACTORS
ON POST-WEANING GROWTH TRAITS IN ORGANIZED
FLOCK OF CHOKLA SHEEP OF RAJASTHAN

Prakash!, S.B.S. Yadav!, G.C. Gahlot!, Urmila Pannu', H.K. Narula® and Ashish Chopra2
'Department of Genetics and Animal Breeding, College of Veterinary and Animal Science, Rajasthan
University of Veterinary and Animal Sciences, Bikaner-334001, Rajasthan, India
*Arid region Campus, Central Sheep and Wool Research Institute, Bikaner-304501
Corresponding Author’s E-mail: drprakashjangu@gmail.com

Data on 3714 Chokla sheep, maintained at the Central Sheep and Wool Research Institute
(CSWRI), Avikanagar, Rajasthan, collected for a period of 18 years (1994 through 2011) were
used to study growth traits and genetic control. The least-squares mean for body weight at 6
months, 9 months and 12 months of ages were 12.68 + 0.119 kg, 19.02+ 0.0152 kg, 20.91 + 0 .194 kg,
respectively. The overall least-squares means for average daily gain were observed to be 70.67+
1.082 and 29.66+ .879 g/day at 3-6 and 6-12 months of age, respectively. The sire effect was highly
significant (P< 0.01) on all the traits under the study. The sex effect of lamb was highly significant
(P<0.01) on all the traits under the study but non-significant 12 months body weight, period effect
was highly significant (P< 0.01) on all the traits under the study. The effect of dam’s age was highly
significant (P< 0.01) on ADG3 and non- significant effect for 6, 9, 12 months body weights and
ADG?2. The effect of season of birth was highly significant (P< 0.01) on all the traits under the study
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but non- significant effect for 12 months body weights. The effect of dam’s weight as a covariate
was highly significant (P< 0.01) on 6, 9 months body weights and significant (P< 0.05) on12 months
body weights and non- significant for ADG2 and ADG3.

SP-39

PERFORMANCE OF MADRAS RED SHEEP IN AN
ORGANIZED FARM

Kumaravelu*, Usha, Muralidharan and Gopi
Post Graduate Research Institute in Animal Sciences, Kattupakkam, TANUVAS, Tamilnadu-603203
Corresponding Author’s E-mail: natakumarvet@gmail.com

The Madras red sheep is a well known mutton purpose sheep breed predominantly found in
north eastern agroclimatic zone in Tamilnadu. The breed is of medium size with typical tan to red
colour in different shades. This paper highlights the performance of Madras red sheep maintained
at Post Graduate Research Institute in Animal Sciences, TANUVAS, Kattupakkam Mean + SE
Body weight (kg) at birth, 3 months, 6 months, 9 months and 12 months in male and female
were 2.44+0.07 and 2.40%0.09, 7.87£0.27 and 7.03£0.31, 12.15+0.53 and 11.40+0.48, 15.72+0.66 and
14.78+0.65 and 18.17+0.78 and 17.16x0.95, respectively. Average tupping rate (%), conception rate,
lambing rate, age at first lambing (days) were 83.48, 75.00, 99.00 and 764, respectively. Mortality
percentage in lambs and adults were 6.35 and 3.42. With scientific breeding and management there
is scope for further improvement of performance of Madras red sheep.

SP-40

CONSTRAINTS IN PASHMINA PRODUCTION
SYSTEM OF LADAKH

F.D. Sheikh, Tashi Dolkar and T.A.S. Ganai
All India Coordinated Research Project on Changthangi Goat High Mountain Arid Agriculture
Research Station Sher-e Kashmir University of Agricultural Sciences and
Technology of Kashmir Stakna, Leh-Ladakh. (J and K) India
Corresponding Author’s E-mail: aizar22@gmail.com

XV Annual Convention of Society for Conservation of Domestic Animal Biodiversity (SOCDAB)
8-10 February 2018 at College of Veterinary & Animal Science, Rajasthan University of Veterinary & Animal Sciences, Bikaner (Rajasthan)

Changthangi goat of Ladakh region of our country produces world’s best animal fibre
‘Pashmina” known for its smoothest texture and warmth. A survey regarding various problems
encountered in Pashmina production system in Changthang region of Ladakh was conducted
under All India Coordinated Research Project on Changthangi Goat since from its inception
in June 2014. The areas covered under this project were Korzok, Samad, Kharnak, Gya, Miru,
Chushul, Tsaga, Hanle, Kuyul, Demjok and Nyoma. The main problems related to animal health
where, abortion (40-50%), kid mortality (45-50 %), diseases like, CCPP, contagious ecthyma and
pediculosis. Other problems faced by the nomads where, lack of breeding policy, feed and fodder
shortage, lack of knowledge about value addition of livestock produce, shortage of man power and
R erratic weather condition of Changthang region and mostly hard living condition in Changthang.
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SILAGE FEEDING -NUTRITIONAL SECURITY FOR
LIVESTOCK OF LADAKH REGION

F.D. Sheikh, Kaniz Fatima, Tashi Dolkar and T.H. Masoodi
All India Coordinated Research Project on Changthangi Goat High Mountain Arid Agriculture
Research Station Sher-e Kashmir University of Agricultural Sciences and Technology of Kashmir
Stakna, Leh-Ladakh. (] and K) India
Corresponding Author’s E-mail: aizar22@gmail.com

Ladakh is the only cold arid region of the country where there is little scope for agriculture
farming, and a tremendous scope for livestock production system. It is the centre for world’s
best high altitude animals in the form of Yaks and its crosses, Changthangi Sheep, Changthangi
Goat, Malra, Malluk, Purig sheep, local cattle, Zanskari and Chumurti horses. For a sustainable
animal production system one of the main concern is animal feeding and in Ladakh due to poor
agriculture system there is a great scarcity of animal feed and fodder, especially during the lean
season of winter where the farmers face great problem. Keeping in view the condition of Ladakh
region several trial systems was conducted for production of silage using local agriculture produce
for the first time in Ladakh region. For ensiling, locally available forage crops (wheat straw, alfa-
alfa, maize straw, pea straw and tree leaves) were chopped to less than 2.5 cm so that forage can
be packed densely. Chopping is done when the dry matter content of the ingredients was 30 to 36
%. Close plastic bin were used for ensiling by making it air tight and keeping it in a warm place for
2-3 months. To overcome the under nutrition of livestock of Ladakh region due to fodder scarcity
especially during winter season, silage has proved one of the best substitute for the livestock
feeding in Ladakh region. In addition, to ensure good animal health and growth, it is essential
to produce feed having high nutritive value and microbiological quality. Silage additives and
microbial inoculants can be useful tools to improve nutritional quality and animal performance,
body condition, reproduction in Ladakh condition.

Keywords: Ensiling, Silage, Ladakh, Livestock
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GOAT: A PRELIMINARY STUDY
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Mahabubnagar goats, also known by local name of “Palamuru Meka” are found in area 1\
adjoining the Srisailam project in erstwhile Mahabubnagar district of Telangana state. They are
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medium sized and dual purpose strain of goat. A study was conducted to estimate morphometry
and performance traits of local Mahabubnagar goats reared under field conditions. In total, flocks
with 50 farmers distributed throughout the native tract were studied to measure the above said
traits. The average flock composition ranged from 20-150 in size, with bucks constituting 10-
85%, does between 10-25% and kids ranging between 8-37.5%. Ears were pendulous. Beard was
present only in males while both the sexes had wattles. Both the sexes were horned with backward
orientation. Body weight at birth ranged between 1.8-3.0 kg, at weaning (3 months) 7-14 kg, at 6
months of age 17-28 kg, at adult 26-40 kg. The weight of doe at first kidding ranged between 26-
40 kg. With respect to body measurements in adult goats, the chest girth ranged between 58-105
cm, body length between 55-96 cm and height at withers ranged 58-103 cm. The total milk yield
was between 22-60 litre per lactation, while lactation length was between 60-120 days. Age at first
mating in males was between 360-540 days, while the same in females was between 320-380 days.
Age at first kidding was between 520-600 days, while kidding interval was between 180-280 days.
The average litter size was 2, while the no. of kid’s lifetime ranged 7-11. The predominant colour
was bicolour with pattern consisting of black-white, brown-white and black-brown. The horns
were straight, curved oriented backward and downward.
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PREDICTION OF BODY WEIGHT IN MARWARI GOATS
ON THE BASIS OF MORPHOMETRIC TRAITS UNDER
FIELD CONDITION

Hemlata Chouhan, Gyan Chand Gahlot, Vijay Kumar Agrawal and Sunita Meena
Department of Animal Genetics and Breeding, College of Veterinary and Animal Science,
Rajasthan University of Veterinary and Animal Sciences, Bikaner, Rajasthan-334001
Corresponding Author’s E-mail: dr.hemlatachouhan@gmail.com

Variation in biometric traits such as body weight in livestock industry plays a critical role in
selection of individuals for the production of future generations and on overall productivity of the
livestock. Marwari goat being known for its faster growth, efficient breeding, high salt tolerance
is an important livestock species of the arid and semiarid region of Rajasthan. Morphometric
traits like body height, body length, heart girth were frequently investigated for their relation
with body weight in several species for the prediction of body weight. Therefore the present
study was carried out in female Marwari goat to establish the best linear regression equation for
the prediction of body weight. Information on morphometric measurements on different body
parameters were collected from 29226 female Marwari goats maintained under different clusters
of AICRP on Marwari Goat Project. The average body weight, body height, body length and heart
girth were observed in the range of 2.58 to 30.53 (kg), 36.56 to 63.98 cm, 30.05 to 59.87 cm and 36.52
to 72.01 cm, respectively. The linear regression equation of Y=3.803+0.157*BHG+0.088*BL revealed
the suitability of heart girth in combination with other morphometric measurements as best fit for
the prediction of body weight in female Marwari goats. Thus, the present study concluded that
Q) higher values of heart girth could be helpful in selecting best female Marwari goat under field
‘R conditions in terms of body weight.
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COAT COLOUR ADAPTATION IN MARWARI GOAT
UNDER ARID CONDITION OF RAJASTHAN

Hemlata Chouhan, Gyan Chand Gahlot, Vijay Kumar Agrawal and Sunita Meena
Department of Animal Genetics and Breeding College of Veterinary and Animal Science, Bikaner
Rajasthan University of Veterinary and Animal Sciences, Bikaner, Rajasthan-334001
Corresponding Author’s E-mail: dr.hemlatachouhan@gmail.com

Indigenous livestock breeds such as Marwari goat are known for their excellent adaptability
of heat tolerance under the semi arid and arid climatic conditions of Rajasthan. Increased coat
pigmentation is considered to be related with higher heat adaptability. Selection of highly
adaptable animals on the basis of coat colour is highly recommended for the efficient feeding,
breeding and management of animals. Therefore, the present study was carried out in Marwari
goats maintained under different clusters of AICRP project on Marwari Goat to investigate the
prevalence of different coat colours and their mean body weight. The information on the coat
colour of adult Marwari goat along with body weight was collected from the official records of
the Marwari goats maintained under field condition. The results indicated the prevalence of
black colour in 93.40 per cent of animals with subsequent prevalence of brown colour in 1.00 per
cent of animals and white colour in0.50 per cent animals. The predominant colour seen in all the
animals was black followed by an admixture of black, brown and white. The mean estimated
body weight were observed as 24.59+ 0.05 (black colour), 24.1 + 1.08 (brown colour) and 23.9
t 1.05 kg (white colour). The study thus concluded that black colour is naturally selected in
Marwari goat under field condition to negate the effect of higher ambient temperature through
enhanced pigmentation.

Keywords: Adaptability, Marwari Goat, Body Coat Colour.
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EFFECT OF NON-GENETIC FACTORS ON
HATCHABILITY OF BROILER AND LAYER CHICKEN

S.K. Sahoo, S K Dash, P.P. Dubey and B. K. Bansal
Directorate of Livestock Farms, Department of Animal Genetics and Breeding Guru Angad Dev
Veterinary and Animal Sciences University (GADVASU), Ludhiana-141004 (Punjab)
Corresponding Author’s E-mail: saroj6804@gmail.com

Data on 254 hatches of broiler chicken (IBL-80) spread over 18 years (2000-2017) and 99
hatches of layer chicken (RIR and Punjab red) spread over 12 years (2006-2017) were collected
from the incubation chart register maintained at hatchery unit of poultry research farm under
Directorate of Livestock Farms, GADVASU, Ludhiana. Data were classified into 3 seasons i.e.,
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summer (March-July), rainy (August-October) and winter (November-February). It was classified
into 6 periods and 4 periods of 3 years each for broiler and layer, respectively. The overall least
squares mean of hatchability (%) of total eggs (HTE) set was 64.46 £ 0.79 for broiler and 63.11 +£1.05
for layer chicken. The effect of seasons were found out to be significant (P < 0.01) for both broiler
and layer hatches whereas effect of periods was found out to be significant (P < 0.01) for broiler
and was not significant for layer chicken. Hatchability was highest in the winter months i.e., 69.26
+ 0.84 for broiler and 66.55 +1.33 for layer chicken. Lowest hatchability was observed in the rainy
ie., 58.19 £ 1.69 and 58.55 + 2.24 for broiler and layer, respectively. Over the years, hatchability
(%) of total eggs set ranged from 59.16 + 1.47 to 71.06 + 1.77 for broiler and 59.91 + 1.80 to 65.59
2.04 for layer chicken. It was concluded that more number of hatches has to be set in the winter
months and proper managemental practices has to be undertaken for overcoming the effects of
different non-genetic factors for improving overall hatchability.

Keywords: IBL-80, RIR, Punjab red, HTE, non-genetic factors.
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EFFECT OF PROBIOTICS IN POULTRY

Jagriti Srivastav, Jyoti Srivastav, Yogesh Arya, Shabd Prakash,
Bhupendra Kaswa and Hemant Kumar

Department of Animal Nutrition, College of Veterinary and Animal Science, RAJUVAS, Bikaner.
Corresponding Author’s E-mail: drjagriti.srivastav@gmail.com

Probiotics are live cultures of non pathogenic organisms including bacteria, fungi and yeasts
which beneficially affect the host by improving its intestinal microbial balance. Probiotics are
administered orally and can be used as an alternative to antibiotics for growth promotion. A good
probiotic culture should contain 30x10° CFU per gram. Some important microorganisms which
are used as probiotics includes Lactobacillus acidophilus, Lactobacillus bifidus, Lactobacillus
bulgaricus, Lactobacillus lactis, Aspergillus oryzae, Streptococcus faecium, Streptococcus
thermophilus etc. In case of poultry probiotics are frequently used for improving the health
status, production performances, feed conversion efficiency and immune responses. The addition
of probiotics in poultry diet also improves egg production in layers. Lactobacilli organisms act
as predominate microbial population in crop of poultry. These Lactobacilli grow well at low
pH in the range of 4 to 5 and are responsible for the suppression of E.coli species. On the other
hand E.coli organisms require high pH that is 6 to 7 for optimal growth. After birth when chicks
have a nearly sterile digestive tract and lack of sufficient gastric acid secretion, pH ranges from
5.5 to 6 resulting in excess growth of coliforms. To control this condition Lactobacilli are used as
probiotics in poultry feed or water. The stress factors or pathogenic microbes in poultry create an
imbalance in intestinal microflora by lowering body defense mechanisms leading to physiological
disturbances like diarrhea, loss of appetite, improper digestion and poor absorption of nutrients.
Use of probiotics regularly in feed help to prevent these disturbances and enhance health and
R productivity.
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PERFORMANCE OF VANARAJA CHICKEN IN INTENSIVE
SYSTEM OF MANAGEMENT IN CHHATTISGARH

Deepti Kiran Barwa, Kishore Mukherjee, Mohan Singh and Kaiser Parveen

Department of Animal Genetics and breeding College of Veterinary Science and Animal Husbandry,
Anjora, Durg, C.G,, India, 491001
Corresponding Author’s E-mail: deeptikiran03@gmail.com

A study was conducted on 250 females and 50 males of Vanaraja chicken to evaluate the
performance in the agro-climatic condition of Chhattisgarh under the ICAR - Poultry Seed Project
at College of Veterinary Science and Animal Husbandry, Anjora, Durg, Chhattisgarh. The birds
were reared under intensive system of management for a period of 72 weeks. The diet were
prepared using conventional feed ingredients for chick (1-6 wks), Grower (7-16 wks) Pre-breeder
(17-23 wks) and Breeder (>23 wks). Significant difference in mean body weights were observed
between the Vanaraja male and female. Simple linear regression analysis was done for weekly
body weight which showed that the male grew (141.54 + 3.05/week, R? = 99.1%) faster than the
females (103.45 + 2.10, R? = 99.2%). The age at first egg and age at peak egg production was also
assessed. The feed consumption, FCR and PEF of male was higher than the female birds during
the entire phase of the study. The age at first egg was recorded at 20 weeks and while Peak laying
period was recorded at 35 to 44 week of age and Hen house egg production observed was 61.06%.
Thus present study concluded that performance of Vanaraja chicken as reflected by body weight
gain and feed conversion ratio was highly dependent on sex. Male performed better than females.
The age at first egg lay and sexual maturity was achieved earlier as compared to performance of
Vanaraja female in others reports, suggesting that the Vanaraja chickens are suitable to rear in
Chhattisgarh and are well adapted to the state agro climatic conditions.
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ANALYSIS OF BODY WEIGHT, AVERAGE DAILY
GAIN, KLEIBER RATIO AND DISPOSAL PATTERN IN
BIKANERI CAMEL

Ved Praksh, S C Mehta, U K Bissa, Rakesh Ranjan, Sumant Vyas,
B L Chirania and Niteen Vasant Patil
National Research Centre on Camel, Bikaner-334001
Corresponding Author’s E-mail: drvedagb@gmail.com

Data pertaining to body weight, average daily gain from birth to 3 month age (ADG) and
Kleiber ratio from birth to 3 month age (KR) of calves born at NRCC, Bikaner between years
2000-2016 was analyzed using GLM procedure. The least squares mean of birth weight, 3
month weight, ADG and KR were 37.98+0.35 kg, 89.99 £1.50 kg, 579.44+16.37 gm and 19.06+0.32
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respectively. Effect of year of birth was highly significant for all the traits however effect of sex
of calves was non-significant. Disposal data of 226 animals out of 335 born between years 1990
-2017 at NRCC, Bikaner was analyzed to study disposal pattern in Bikaneri camel. Average age at
disposal was 2157.23 £128.11 days. Average age of disposal was higher in females (2844.76+224.74
days) compared to males (1581.50 £119.53days). Chief mode of disposal was through auction
(58/123) followed by death (32/123) and transfer (26/123) in males and in females it was death
(63/103) followed by auction (37/103). Thus, year of birth was significant source of variation for
body weight, average daily gain and Kleiber ratio in Bikaneri camel calves. Auction and death
were main mode of disposal. The average age at disposal was around 6 years. Males were disposed
earlier compared to females which may be attributed to differences in production purposes for
which males and females are utilized.
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STUDY OF NON-GENETIC FACTORS AFFECTING AGE
AT FIRST CALVING AND WET AVERAGE IN MEHSANA
BUFFALOES

Girish A. Parmar’, Jay Prakash Gupta', Jagdish. D. Chaudhary’, Dinesh P. Pandey’,
Bhavesh. M. Prajapati’, Rishit. N. Sathwara' and P. A. Patel®

'Department of Animal Genetics and Breeding, College of Veterinary Science and Animal Husbandry
Sardarkrushinagar Dantiwada Agricultural University, Sardarkrushinagar - 385 506
’Dudhsagar Research and Development Association, Dudhsagar Dairy, Mehsana, Gujarat
Corresponding Author’s E-mail: jp.prakash01@gmail.com

Mehsana buffalo is one of the best dairy breed of buffalo in Gujarat state. Age at first calving
(AFC) and wet average (WA) are those traits which are of monetary value in the production of
livestock. AFC considerably affects the productive life of an animal and the number of calves
obtained during the life time. The aim of this study was to analyse the effects of non-genetic
factors on AFC and WA. The data set comprised 12560 records up to three lactations of 7870
Mehsana buffaloes, sired by 200 bulls from 1989 to 2013 under field progeny testing programme
of Dudhsagar Research and Development Association (DURDA), Dudhsagar Dairy, Mehsana.
The non-genetic factors that supposed to influence these traits like season and period of calving,
parities, different clusters and AFC groups were included in the present study. The least squares
maximum likelihood (LSML) program was used to estimate of various non-genetic factors on AFC
and WA. The least squares mean of AFC and WA were estimated to be 1383.30 + 3.50 days and
7.00 £ 0.22 liters, respectively. Age at first calving were found to have highly significant (P<0.01)
effect of season of birth and period of birth; whereas, non-significant (P<0.05) effect of clusters.
It further revealed highly significant (P<0.01) effect of all non-genetic factors like parities, season
of calving, clusters, period of calving and age at first calving group on wet average in Mehsana
buffaloes. Study further emphasized that before estimation of genetic parameters of AFC and WA
in Mehsana buffaloes, it will be necessary to adjust the records for these significant non-genetic
factors.
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POTENTIAL FOR GENOMIC SELECTION IN
INDIGENOUS CATTLE BREEDS

P. H. Vataliya' and Nilesh Nayee?
Vice Chancellor, Kamdhenu University, Gandhinagar - 382010, Gujarat , India.
?Senior Manager (Animal Breeding), National Dairy Development Board, Anand, Gujarat.

Introduction

Breeding of dairy cattle has travelled a long way from initial days of daughter-dam
comparisons to recent advances in genomic selection. A brief historical perspective of employing
molecular information for selection of dairy animals beginning from genetic markers to
marker assisted selection to whole genome selection procedures is reviewed here. The need
for introduction of whole genomic selection procedures and a proposed road map for their
introduction to achieve higher genetic progress in the indigenous cattle and buffalo populations
in the country is also described here under.

Integrated approach to genetic improvement

Genetic improvement of dairy animals in many advanced dairy producing countries has
been the great success stories. Average lactation yields have been doubled in the last 30-35 years
(See Table 1).

Table 1. Average lactation yield per cow in some advanced dairy producing nations and India.
Figures are in kgs.
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Country/Year 1975 1985 1995 2005 2010 2012
Israel 5,885 7,919 8,739 9,822 10,767 11,580

USA 4,699 5,913 7,441 8,877 9,587 9,841
Canada 3,796 4,622 6,366 7,496 8,531 8,816
France 3,281 4,163 5,517 6,288 6,278 6,582
Denmark 4,492 5,684 6,656 8,123 8,640 8,529
Netherlands 4,623 5,370 6,613 7,299 7,468 7,576
Australia 2,844 3,441 4,646 5,215 5,810 5,575
India- Cow 511 632 815 1087 1284 1196

India- Buffalo 920 1120 1297 1570 1679 1710

Source: FAOSTAT (2017)

There had been marked improvement in animal rearing practices, however the above
progress is attributed largely to genetic improvement. Sire evaluation procedures employed for
estimation of breeding values to select bulls and bull mothers were key components in achieving
steady genetic progress. The methods used have travelled a long way from simple daughter
average comparison in early 1920. Daughter-dam comparisons were the main method used till
1950 (Graves,1925; Hansson-Yapp, 1925; Turner, 1925; Goodale, 1927; Pear, 1930; Gifford, 1930;
Wright, 1932; Rice, 1933; Bonnier, 1936; Lush, 1941). This followed by progeny testing through
contemporary comparisons (Robertson and Randel, 1954) and herd mate comparison (Henderson

NATIONAL SYMPOSIUM: Sustainable Management of Livestock and Poultry Diversity for enhancing the Farmers” Income &

developed by C R Henderson for evaluation of progeny test bulls. At present every country uses %y
the animal model for estimating breeding values.
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& In conventional methods of genetic evaluation described above, it is assumed that
there are an infinite number of loci that influence milk production and each contributes an
infinitesimally small amount to the total genetic merit. With the discovery of DNA by Watson
and Crick (1953), scientists started finding genes (loci) that influence economic traits. Initially,
molecular geneticists used markers (large segments of DNA) and tried to find genes close to
the markers. Some microsatellites were found out and used as markers. However, selection
of animals based on marker genotypes - referred to as marker assisted selection (MAS)- was
not successful in dairy scenario as it depended on how close the markers were to the actual
gene locus and how many markers were used. On both the accounts not much success was
achieved. With the successful implementation of the Human Genome Project, thousands of
single nucleotide polymorphisms (SNPs) were found out in many species and SNP detection
chips were developed to test millions of SNPs spread over the entire genome. With these
developments, whole genome selection methods were developed for selection of animals based
on both phenotypic and genotypic data. A brief description of these developments is provided in
the next sections. Most of the material in this section is taken primarily from two review articles
(Dekkers 2004 and Hill 2014).
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Marker Assisted Selection

The first markers that became available in the 1950s were blood group markers and soon
methods for linkage analysis were developed (Neimann- Sorensen and Robertson 1961). As blood
group markers were neither trait genes nor closely linked to them, they were not very useful. Linkage
analysis for quantitative trait loci (QTL) detection did not really take off until many microsatellite
markers became available and maximum likelihood (Lander and Botstein 1989) and regression
methods of prediction were developed for inbred line crosses (Haley and Knott 1992), with the
latter extended to enable analyses in crosses of non-inbred populations (Knott et al, 1996). Extensive
analysis into how to optimize the design of such studies was undertaken. For example the “grand-
daughter design” utilizes the structure in dairy cattle whereby the effects of QTL segregating in
the grandfather were estimated from his sons’ progeny tests based on field records of many grand
daughters (Weller et al, 1990). Extensive simulations and other theoretical analyses were undertaken
to find how best to utilize findings in breeding practice (e.., Smith and Simpson 1986).

Advances in molecular genetics led to the identification of multiple genes or genetic markers
associated with genes that affect traits of interest in livestock, including genes for single-gene traits
and QTL or genomic regions that affect quantitative traits. This provided opportunities to enhance
response to selection, in particular for traits that are difficult to improve by conventional selection
(low heritability or traits for which measurement of phenotype is difficult, expensive, only possible
late in life, or not possible on selection candidates).
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Numerous linkage studies were undertaken (Weller 2009) and hundreds of QTL, some of
very large effect, were found in livestock species (http:/ /www.animalgenome.org/). The number
confirmed by repeat studies is much less and in these the same causal locus may be mapped
to somewhat different locations. With a few recombinants per chromosome, the within-family
methods lacked power and precision and the estimates of effects of those QTL found significant
were biased upward (the Beavis effect; Beavis, 1998).
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Examples of genetic tests that are available to or used in industry programmes are documented
¢ and classified into causative mutations (direct markers), linked markers in population-wide linkage
/' disequilibrium with the QTL (LD markers) and linked markers in population wide equilibrium with
the QTL (LE markers). Table 2 summarizes the available information.




Table 2. Examples of gene tests used in commercial breeding for different species (D = dairy cattle, B = beef
cattle, C = poultry, P = pigs, S = sheep) by trait category and type of marker

Trait category Direct marker Linkage disequilibrium | Linakge equilibrium
marker marker
Congenital defects BLAD (D,) RYR (P,)
Citrulinaemia (D,B,)
DUMPS (D)
CVM (Dy)
Maple syrup urine (D,B,)
Mannosidosis (D,B;)
RYR (P,)
Appearance CKIT (P) Polled (B,)
MCIR/MSHR (P, B,,D;)
MGF (B,)
Milk quality k-Casein (D)
p-lactoglobulin (D)
FMO3 (D,)
Meat quality RYR (P)) RYR (P,)
RN/PRKAG3 (P,) RN/PRKAG3 (P,)
A-FABP/FABP4 (P,)
H-FABP/FABP3 (P)
CAST (P, B,)
>15 PICmarq (P, )+ THYR (B,)
Leptin (B,)
Feed intake MC4R (P))
Disease Prp (Saa) B blood group (C,;)
F18 (P,) K88 (Pyy)
Reproduction Booroola (S,.) Booroola (Sg)
Inverdale(S, ) PRLR (P;)
Hanna (S,) ESR (P, )
RBP4 (P,,)
Growth and MC4R (P)) CAST (P,) QTL (Py)
composition IGF-2 (P, IGF-2 (P.,)
Myostatin (B,,)
Callipyge (S,,) Carwell (S,,) QTL (B,
Milk yield and DGAT (D) PRL (D) QTL (D,,)
composition GRH (D,,)
k-Casein (D)

Shuster et al (1992); ,Dennis et al (1989); Schwenger et al (1993); ;Borchersen (2001); .Dennis and Healy
(1999); Berg et al (1997), Leipprandt et al (1999); ,Fuiji et al (1991); \Hanset et al (1995); Marklund et al (1998);
Kijas et al (1998); | Klungland et al (1995); Joerg et al (1996); , Seitz et al (1999);  Schmutz et al (1995); ;Medrano
and Aquilar-Cordova (1990), Rincon and Medrano (2003); ,Lunden et al (2002); ;Milan et al (2000); ,Ciobanu
et al (2001); Gerbens et al (1998); Gerbens et al (1999); ,Ciobanu et al (2004); Barendse (2001); ,G. Plastow
(Sygen Int., Berkeley, CA, personal communication); ,Barendse et al (2001); yBuchanan et al (2002); Kim et
al (2000); ,Belt et al (1995); , ,Hansen et al (1967), Hansen and Law (1970); ..\Vogeli et al (1997), Meijerink et al
(2000); yqJorgensen et al (2004); .. Wilson et al (2001); yLord et al (1998); . Galloway et al (2000); ,,Rothschild et
al (1996); ;McNatty et al (2001); ;Vincent et al (1998); | Rothschild et al (2000); ;M. Lohuis (Monsanto Co., St.
Louis, MO, personal communication); , . Georges et al (2003); , Jeon et al (1999), Nezer et al (1999); . Grobet
et al (1998); ,J. Hetzel (Genetic Solutions, Brisbane, Australia, personal communication);  Freking et al
(2002); . Nicoll et al (1998); . Grisart et al (2002); ,Cowan et al (1990); , Spelman et al (1996), Arranz et al (1998),
Coppieters et al (1998), Georges et al (1995), Zhang et al (1998); .,
linkage disequilibrium columns. Table adapted from Dekkers 2004

Blott et al (2003). £Applies to both direct and *
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Genomic Selection a revolution in dairy breeding

There had been some analysis previously of what might be achieved by utilizing identified
variation at all loci (notably by Lande and Thompson 1990), but there were no genomic tools to
effect it. As dense SNP markers were becoming available and affordable, the landmark article by
Meuwissen et al (2001) showed how whole-genome marker data could be incorporated effectively
in a breeding programme for a polygenic trait. Subsequent modelling showed how large an impact
on genetic progress such a scheme might have (e.g., Schaeffer 2006) and the ideas were rapidly
brought into commercial practice (Hayes ef al, 2009). The genomic selection revolution began with
two developments. The first was the sequencing of the bovine genome, which led to the discovery
of many thousands of DNA markers in the form of SNPs. Concurrent development in sequencing
and genotyping dramatically reduced the cost of genotyping. The second development was the
demonstration that it was possible to make very accurate selection decisions when breeding
values were predicted from dense marker data alone, using a method termed genomic selection
(Meuwissen et al, 2001).

The concept

In conventional methodologies, prediction of breeding value for animals without records
is done from pedigree records alone and therefore its accuracy is limited because the Mendelian
sampling variation cannot be utilized; for example, in convention genetic evaluation full sibs will
have the same predictions. The genomic information on young animals and the genomic and
production data on their older relatives enable prediction of breeding values for animals without
phenotypes both within and across families. Benefits are likely to be greatest for traits that are sex
limited, such as milk yield and egg production, or not recorded till late in life or post mortem such
as longevity or meat content. Accuracy of selection can also be increased with genotypic data even
for those animals that have no records. Thus greater rates of genetic progress, double than what
is possible to-day, can be made and the costs of genetic progress can be reduced considerably on
account of elimination of systematic progeny testing.

The rate of genetic change is influenced by four factors through the following classical
equation as described by Falconer (1989):

iroy
AG = e
L

Where, AG is genetic change, i is the selection intensity, 7 is the accuracy of selection, o, is the
additive genetic standard deviation of the trait of interest and L is the generation interval.
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The accuracy of breeding value for progeny tested bull can be as high as 0.99 depending
upon the number of daughters recorded in different environments. However, it takes around
5-6 years (8-10 years in our conditions in dairy cattle) to get progeny test results. In case of sons
of proven bull and recorded elite dams, the accuracy can be around 0.4 at birth. Meuwissen et
al (2001) demonstrated in their simulation studies that it was possible to achieve accuracies of
predicted breeding values from markers alone of 0.85 (where accuracy is the correlation between
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true breeding value and estimated breeding value (EBV) and reliability is the square of accuracy).
The implications of achieving such accuracies for animals at birth are profound. The simulation
¢ results suggest that the accuracy of the GEBV for a bull calf can be as high as the accuracy of an
/ EBV after a progeny test. Potentially, genomic selection could lead to a doubling of the rate of
genetic gain through selection and breeding from bulls at 2 years of age rather than 5 years of




age or later (Schaeffer, 2006). By avoiding progeny testing, breeding companies could save up to

invest more money in genotyping to increase selection intensities and thereby increase the rates
of genetic gain.

Possibilities of Introduction of Genomic Selection in India

Progeny testing or pedigree selection programme and systematic recording following
standard procedures and common software was initiated under NDP I for some of the important
dairy and dual-purpose breeds (www.ndpi.nddb.coop). There is a scope to intensify recording
of animals using this network. The recorded population can then be used as female reference
population for Genomic Selection of various breeds.

The prediction equations developed in advanced dairy-producing nations are appropriate
for their breeds mainly Holstein Friesian and Jersey. Neither the SNP genotyping chips
developed for Holstein Friesian and Jersey breeds nor the prediction equations developed based
on reference populations of other countries would be useful for the Indian indigenous breeds.
For introducing genomic selection procedures in the indigenous breeds, therefore, two tasks will
be needed: One to develop SNP genotyping chips specifically for these breeds and second to
develop prediction equations based on phenotypic records within the country. Some of Indian
breeds are unique in the sense that not much of their population exists outside the country. As
no progeny testing programmes are in place for indigenous breeds, there are no phenotypic
records in the form of breeding value of proven bulls. In the absence of breeding values of bulls
with high accuracy, appropriate models and methodologies will need to be developed based
on primarily using phenotypic and genotypic records of female records for arriving at suitable
prediction equations.

Recent studies have indicated that the reliability of predicted breeding values of male calves
could be raised to 35-40% even when prediction equations are developed based on a mix of a
small number of progeny tested bulls and a large number of recorded females. Female reference
populations are now gaining in popularity, especially for novel traits, such as feed efficiency,
methane emissions and detailed reproductive measures, the traits which are expensive to measure
and are therefore available for only some animals in the population (Pryce et al, 2012).

National Dairy Development Board has developed a custom genotyping chip - INDUSCHIP
in collaboration with Aarhus University, Denmark (Nayee ef al, 2017). This chip can be a good
starting point for genotyping recorded cattle of various breeds in our country.

Potential benefits of implementing GS in India

With the development of scientific knowledge, it will be possible to modify the existing
breeding programmes and achieve higher genetic gains. The successful implementation of genomic
selection will increase the genetic gain maximum by 50% through:

e Reducing generation interval both on sire to sire and sire to dam paths
e Increasing accuracy of breeding value of sires and dams

e Increasing selection intensity by increasing candidates to be selected

Other potential uses of Genotype data

Apart from GEBV, SNP information has many other applications such as parentage testing,
identification of new markers associated with genetic disorders in addition to defining a breed/

gy
92% of their costs (Schaeffer, 2006). However, some of these savings may be offset by the need to *

%
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population more precisely than microsatellite markers, phylogenetic analysis, identifying strain
variations, etc. Likewise uses in disease screening tools in case of disease outbreak, metagenomics
to identify gut microflora that improve feed conversion ratio or methane emission reduction,
etc. may also be explored. Accuracy of genomic selection can be increased by identifying causal
variants (haplotypes) with major effects through gene expression studies and using them along
with SNP information especially for buffaloes where such information is minimal.
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USE OF ADVANCED REPRODUCTIVE TECHNOLOGIES
FOR CONSERVATION OF INDIAN LIVESTOCK

M S Chauhan and S D Kharche
ICAR-Central Institute for Research on Goats, Makhdoom, PO Farah-281122, Mathura
E-mail: chauhanabtc@gmail.com

Efficient reproductive performance and its monitoring are imperative for sustainability
in any livestock production system, especially for milk, meat, draft and replacement animals.
In recent times, there has been increasing challenges for increasing productivity and disease
with altering climate. These targets, thought to some extent, can be achieved by conventional
reproduction techniques. Advent and use of modern reproductive technologies have opened many
avenues to study, treat and manipulate the reproductive phenomenon both in vitro and in vivo to
improve reproductive performance in various domestic species of livestock. The developments in
the field of reproductive biotechnologies are discussed below in brief.

1. In vitro Embryo Production (IVP):

Among the reproductive technologies developed, in vitro embryo production (IVEP) through
a combination of in vitro maturation (IVM), fertilization (IVF) and culture (IVC) of oocytes holds a
prominent place as it is an integral part of a number of other advanced reproductive technologies.
It is a valuable tool to capture vast reserve of oocytes from abattoir material as an excellent source
of low cost embryo production for basic research on developmental biology and physiology
with commercial application of the emerging technologies such as nuclear transfer, transgenesis,
parthenogenesis and rescue of endangered species. Progress in cellular and molecular embryology in
farm animals has been difficult in the past due to limited availability of suitable experimental material
at a reasonable cost. For such reasons, in-vitro embryo production (IVEP) techniques, particularly
based on ovaries of abattoir origin have received greater attention in past two decades (Galli and
Lazzari 2008). Besides the efficiency of in vitro derived embryo production using conventional
technique of multi ovulation and embryo transfer (MOET) is not optional, rather it is inconsistent due
to variable superovulatory response and flushing procedures (Cognie et al, 2003). Alternatively in vitro
production of embryos provides cheaper and consistent source for supply of specific developmental
stages for biomedical research and emerging biotechnologies viz. cloning, transgenesis through
somatic cell nuclear transfer (SCNT), intracytoplasmic sperm injection (Kharche et al, 2016) and
embryo sexing. [n-vitro embryo production technology has been established for goats (Chauhan
and Anand 1991, Kharche et al, 2008). During the past two decades, considerable advancement has
been made in the laboratory production of embryos since the birth of buffalo calves (Chauhan et al,
1998; Liang et al, 2007) and kids following the transfer of IVP embryos (Malakar et al, 2005; Kharche
et al, 2008; Kharche et al, 2011). The use of pre pubertal animals for collection of oocytes at an earlier
age would reduce generation interval and accelerate the propagation of the genetically valuable
livestock. For such reasons major research is currently focused to factors involved in determining the
developmental competence of oocytes from pre pubertal and adult goats (Singh et al, 2009).

. 2. Ovum pick up Technology:

The poor availability of superior germplasm is a major problem in the buffalo, which is
the principal dairy animal, the major contributor to meat production and generator of draught
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power in the Southeast Asian countries. Buffaloes, which produce 3500-4000 kg of milk in a § £V
305-day lactation period, constitute only 0.1% of the total buffalo population in India (Misra et ‘%o&
al, 1990). There is an urgent need to multiply this superior germplasm as quickly as possible.
Although embryo transfer technology offers one of the fastest ways for achieving this objective,
its application to buffalo has had a limited success primarily because of poor superovulatory
responses. Similarly, Cattle are an important species of our dairy industry. The milk yield of
cattle has enabled India to become the world’s largest milk producing nation. Application
of superovulation and ETT has given satisfactory results in cattle. However, conventional
superovulation and ETT cannot be applied to animals that are clinically subfertile, infertile or aged
or those which do not respond to superovulation but which are otherwise of high genetic merit.
Furthermore, the development and refinement of techniques for in vitro embryo production (IVEP)
has made available a tool for utilization of the female gamete pool for enhancing the maternal
contribution to genetic improvement. However, if the source of oocytes is slaughterhouse ovaries,
the offspring produced cannot be used for breeding purpose due to lack of information of pedigree
of the dam. Ovum Pick-Up (OPU) or ultrasound guided transvaginal oocyte retrieval (TVOR) is
the only means available for obtaining oocytes from live animals of known pedigree which enables
repeated collection of oocytes from live animals, on a weekly or biweekly basis over long periods
of time. The India’s first buffalo calf from ovum pick up was born on 28 September, 2008 at G B
Pant University of Agric. and Technology, Pantnagar (Maurya et al, 2013) and first female Sahiwal
calf named ‘Holi” from aged animal was born on 7 March 2012 at NDRI Karnal (Saini ef al, 2015).

3. Stem cell Technology:

A. Embryonic stem cells (ESCs) have capacity to differentiate into any type of cell lineage.
So, they offer great potential for regenerative medicine. Genetic manipulation prior to
transplantation may not only reduce the risk of rejection but transplanted embryonic stem
cells may also provide a novel vehicle for gene therapy to treat genetic or non genetic diseases.
Furthermore, ESC, types may prove to be a valuable source of cells on which new candidate
drugs can be tested, that has previously relied on animal models, limited human cell lines. In
context of stem cell research, four differentiated buffalo embryonic stem cell lines have been
established at NDRI, Karnal that are showing all properties of stemness, pluripotency and
differentiated state. Embryonic stem cells have been used in production of ‘Garima II" as the
donor cell and that is as normal as the natural animal (George et al, 2011) at NDRI, Karnal. The
ability of buffalo ES cells to form embryoid bodies (EBs) and to spontaneously differentiate
to neuron cells, germ cells, muscular cells and epithelial cells was demonstrated by our
group (Verma et al, 2007; Singh et al, 2012; Shah et al, 2015). In the very same way, steps are
progressing to direct the buffalo embryonic stem cells towards mammary lineage so that we
can imagine of artificial mammary tissue resulting higher milk production and reduced chances
of mastitis in farm animals.
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* An ES cell approach will reduce costs considerably by using fewer genetically valuable
embryos.

* ES cells enable the researcher to place new genes in advantageous places in the genome or
to remove deleterious genes.

* ES cells and homologous recombination technologies can be used to insert a transgene into a
specific location in the genome. Additional milk protein could be produced if the milk gene
is inserted into a high expression region of the genome.

cheese or yogurt production.
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Spermatogonial stem cells (SSCs) are adult stem cells of testis which are responsible for the
maintenance of the spermatogenesis throughout the entire life of the male. SSCs can be used
to cure infertility caused by germ cell dysfunction by their testicular transplantation resulting
in restoration of fertility of recipients ( Kadam ef al, 2012). Besides the possibility to study
male infertility, the SSC transplantation also provides another way to conserve reproductive
potential of genetically valuable individuals within or between species and, finally, can be
used to produce transgenic animals after generation of transgenic sperms. As such, SSC
transplantation would be an alternative strategy to the currently less efficient and costly
methods of producing transgenic farm animals (Keefer 2004). The advantage of using SSCs for
transgenesis is that SSCs can be harvested, in vitro cultured, cryopreserved or transfected and
still preserve the potential to colonize the recipient testes. The buffalo spermatogonial stem
cells have been established and maintained for their use in fertility restoration in cross breed
bulls under guidance of scientists’ team at NDRI, Karnal. These encouraging results, suggest
a possibility of banking and transplanting transgenic SSCs to produce sperms having desired
gene which will be used to produce transgenic founder animal.

kS
O

4. Cloning

Cloning is a technique used for creating genetically similar organisms from a single parent
without sexual reproduction. The first ever cloned animal was ‘Dolly’, a sheep, which was
produced by the traditional complicated method of cloning that required expensive equipment
and skilled manpower.

In Hand-guided cloning, a small piece of the skin tissue of the animal which is to be
multiplied is collected aseptically. The animal may be a male or a female. The tissue is cultured in
the laboratory for proliferation of cells. Simultaneously, oocytes are collected from slaughterhouse
buffalo ovaries and are incubated in the laboratory for maturation after which these are denuded
by removing the cells surrounding them. The denuded oocytes are treated with an enzyme to
dissolve the outer covering called ‘zona-pellucida’ following which these are given a chemical
treatment which leads to protrusion of their own genetic material at one end of the periphery.
The protruded portion containing the genetic material is cut off using a very sharp microblade
under a dissecting microscope rendering them “enucleated’. Two such enucleated oocytes and one
somatic cell that had been obtained from the animal to be cloned are fused together using electric
current. The single cell formed from the fusion of these three cells is then cultured in the laboratory
for further development to the ‘blastocyst’ stage embryo. These blastocysts are transferred to the
uterus of the recipient-buffalo (surrogate mother).

XV Annual Convention of Society for Conservation of Domestic Animal Biodiversity (SOCDAB)
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A major breakthrough was made by the scientists of National dairy Research Institute,
Karnal, (Indian Council of Agricultural Research, New Delhi), India by producing World’s first
cloned buffalo (Bubalus bubalis) calf through the Hand-guided cloning technique in February 2009,
when World’s first buffalo calf produced by Hand-guided cloning was born on February 6, 2009
using somatic cell of a new-born calf ( Shah et al, 2009).

NATIONAL SYMPOSIUM: Sustainable Management of Livestock and Poultry Diversity for enhancing the Farmers” Income &

5. Transgenic animal production

Genetic engineering of livestock to produce animal with altered traits such as disease
resistance, wool growth, body growth, prolificacy and reproductive efficiency and milk
composition is being researched in laboratories globally (Niemann and Kues, 2003; Baldassare
. et al, 2004). Numerous methods have been used to produce transgenic progeny (Niemann and
7 Kues, 2003) with varying success. Techniques are; DNA transfer by retroviruses; microinjection
of genes into pronuclei of fertilized ova; injection of embryonic stem cells; embryonic germ




(SMGT) during IVF; liposome mediated DNA transfer into cells and embryos; electroporation *
of DNA into sperm, ova or embryos and nuclear transfer of somatic cells, ES or EG cells. Among
them pronuclear microinjection and somatic cell nuclear transfer (SCNT) have been suggested
as the methods of choice to produce transgenic goats and sheep. Microinjection of cloned DNA
into pronucleus of a zygote has been most widely used and successful method for producing
transgenic mice. This method encompasses microinjection of several thousand copies of DNA
into pronuclei of zygote. Offspring produced on transfer of such embryos are screened for
integration and expression of foreign gene. During the present decade substantial advancement in
livestock transgenesis has been made through application of somatic cell nuclear transfer (SCNT).
The merger of nuclear transfer with molecular tools such as targeted genetic modification and
conditioned gene expression will be boosting the technology of transgenesis (Niemann and Kues
2003). Genetically engineered animals are a better alternative for producing proteins, which forms
the basis of all biological drugs. Important Applications of transgenic technology are:

a. Bio steel from goats
b. Xenogenic cells and tissues

c. Production of a new class of antibiotics and other pharmaceuticals

6. Conclusion

Reproduction in animals offer numerous advantages and scope for the use of novel
biotechniques viz. in vitro embryo production, ovum pick up, Artificial Insemination, embryo
transfer technology, stem cell, cloning and transgenic animal production. Nevertheless, these
emerging techniques should be judicially supplemented with good practices in animal health,
nutrition and management at the level of stake holders for manipulation and improvement of
health, production and reproductive performance of any livestock species, which will facilitate the
production and dissemination of superior germplasm thereby enhancing the overall productivity
of livestock species. The most emerging technology among the above is the transgenic animal
production and cloning to produce the desired drug at high levels without endangering its own
health and rapid multiplication of elite, transgenic and endangered breed of animals.
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STRATEGIES FOR MANAGING AND IMPROVING
CROSSBRED CATTLE IN INDIA

o
&

B. Prakash, T.V. Raja, Rani Alex, R.R. Alyethodi, Ravinder Kumar, Sushil Kumar,
A K. Das and Umesh Singh
ICAR-Central Institute for Research on Cattle, Meerut, Uttar Pradesh

Introduction:

Cattle farming in India have long tradition and always recognized as an integral part of rural
livelihood of the country. It is a well-known fact that in ancient India, primary objective of raising
cattle was not for milk production but for their draught power for agricultural operations and
dung for manure and fuel and because of this reason, among 41 registered cattle breeds of India,
only four are considered as dairy breeds and rest are classified as draft or dual purpose breeds.
Moreover, milk yield of the few important Indian dairy breeds is also not on par with the yield of
exotic dairy cattle breeds. The cattle in India are raised mostly by rural farmers with an average
herd size of one or two cows, mainly fed on grazing in the available agricultural/ barren land or
agricultural by-products. So, indigenous cattle developed in the country are generally smaller in
size, low milk producers but resistant to various diseases and well-adjusted to the adverse tropical
climatic conditions (Mathur, 2000). The male animals were mainly used for draft purposes in the
agricultural field and selectively for breeding. Since the females were raised for multipurpose
and not for milk production alone, most of the Indian cattle are poor milk producers, but efficient
convertors of the low quality feed into milk and manure.

Despite of these facts, India is ranking first in milk production due to its higher cattle
and buffalo population. It was well realised by the policy makers that non-descript indigenous
cattle are poor milk producers and hence a genetic improvement program is inevitability
needed to improve the per animal milk production. In tropical country like India, selective
pure breeding may not be feasible because of low milk production and reproduction rates
and need for replacement stock as all dairy cows are potential dams for the next generations.
Moreover, the genetic improvement of cattle through selective breeding is quite slow and hence
the method of choice for improving milk production potential of low producing indigenous
cattle is by upgrading or crossbreeding with high producing dairy breeds either indigenous

XV Annual Convention of Society for Conservation of Domestic Animal Biodiversity (SOCDAB)
8-10 February 2018 at College of Veterinary & Animal Science, Rajasthan University of Veterinary & Animal Sciences, Bikaner (Rajasthan)

or exotic.

Systematic efforts to increase milk production in tropical countries by crossbreeding date
back to early this century. The evolutionary crossbreeding aiming at evolving new high-yielding
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and adapted dairy breeds from crossbred base would require decision on:
(i) The choice of exotic breed(s) to be involved in crosses;
(ii) The choice of native breed(s) to be involved in crosses;
(iii) The level of exotic inheritance from one or more exotic breeds, and
(iv) Future breeding of crossbreds.

These Questions have been most systematically addressed in India through various *
crossbreeding trails. It was found that crossing between high productive indigenous or exotic
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dairy breeds with well adapted low producers can improve the overall production performance
with moderate adaptability in F, generation. According to Henderson (1927) crossbreeding of
cattle was started in India as early 1875 by European missionaries when the ‘Taylor breed” of
cattle was evolved around Patna using Short horn bulls on native cows. This breed with all its past
usefulness as high producer of milk deteriorated in its production capacity subsequently due to
the absence of introduction of fresh exotic blood. In Nilgiri district of Madras State crossbreeding
work was started by European planters who brought Ayrshire, Friesian and Jersey nearly one
and a quarter of century back. According to the report of Committee on crossbreeding set up by
Central Council of Gosamvardhana, quality of these animals degenerated owing to the use of
inferior bulls. Further organized crossbreeding work was begun in Madras in 1919 under the aegis
of Madras Government at the Hosur cattle Farm with the object of evolving a breed of dairy cattle
by crossing Ayrshire bulls with Red Sindhi cows and interbreeding among the F,’s (Littlewood,
1933). Crossbreed cows of all the generations excelled over the Red Sindhi cows in production
characteristics. There was a considerable decline in the performance of F, and F; cows as compared
to F, cows. Most extensive results reported on cattle crossbreeding in India are based on data from
Military farms. The breeding policy in operation prior to 1952 was that of criss-cross breeding.
Since 1952-53, a policy of backcrossing with Sahiwal bulls was introduced to reduce the crossbred
stock gradually. This ultimately led to the policy of having animals with Holstein inheritance
between Y2 and 5/8 obtained by alternate crossing with Holstein and Sahiwal bulls.

At Institutional level crossbreeding programme started at Imperial Dairy Research Institute,
Bangalore (presently NDRI) involving Ayshire X Hariana (year 1910), Ayshire X Sahiwal (year
1913) Ayshire X Red Sindhi (year 1917) and Holstein Friesian X Red Sindhi (1938). Crossbreeding
work was taken up in IARI in Bihar around 1920 with the use of Ayrshire bulls on rejected
Sahiwal cows. Allahabad Agricultural Institute, Naini also started crossbreeding as early as 1924.
Gir, Kankrej, Hariana and Sahiwal breeds of cows were crossed with Holstein Friesian, Brown
Swiss, Jersey and Guernsey bulls during the period 1924-34. In 1955, crossbreeding work with
Kerry bulls and Punganur cows was undertaken as a pilot study by the Government of Andhra
Pradesh at Government Livestock farm, Palamaner, A.P. At Livestock Farm, Haringhata (Calcutta)
crossbreeding work began in 1957-58 when Hariana and non-descript local females were mated
to Jersey bulls. Later the project was extended to Kalyani Farm and continued with Jersey and
Friesian semen to fix milk and adaptability characters by interbreeding of the cross.

Under field conditions also, crossbreeding has been carried out under different programmes
and the results were evaluated.
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Bilateral Projects:

Indo-Danish Project: This project was started in Karnataka using Red Dane bulls on Red
Sindhi cows in 1964. An exotic farm of purebred Red Dane was established at Hessarghatta
(Bangalore) to meet the bull requirement. The project has made a great impact in production
of crossbred females in and around Bangalore. The performance of Red Dane x Sindhi crosses
was 3193 kg in 305 days as against 2223 kg for Red Dane X Halikar crosses. This difference was
attributed to low performance of Halikar cows.
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Indo-Swiss Project: Indo-Swiss Project was initiated in Kerala and Punjab using Brown
Swiss bulls on local cows. In Kerala, the project was started in 1963. In Kerala, crosses with 50,
62.5 and 75 % Brown Swiss have been generated. Brown Swiss crosses with 62.5 % inheritance
. have been bred inter-se followed by selection to create a new breed named “Sunandini”. The
/7 Project has a well-established field progeny testing recording system and excellent bull rearing
and semen freezing facilities.




STC ANIMA o
o S0y,

The Indo-Swiss project at Patiala in Punjab was initiated in 1971. In Punjab, crossbreeding % 47
with Brown Swiss was done in Patiala, Sangrur, Bhatinda and Faridkot districts under Indo-Swiss ‘%o&
Project. The exotic inheritance was kept between 50 and 60%. The overall average daily milk yield
was 3.29 litres in local cattle and 5.35 litres in crossbred cows. Imported BS cows were superior to
locally born BS cows in milk yield but reserve was true for age at first calving and calving interval.
Brown Swiss was however discontinued in 1977 due to lower performance of its crossbreds and
Holstein was started in use.

Indo-German Agricultural Development Project: This project was started in 1963 in Mandi
(HP) and Almora (UP) districts and included small scale programmes for improvement in the
quality of cattle through crossbreeding with German Spotted Mountain breed. In Almora, the
project provided assistance for importation and use of frozen semen from Brown Swiss bulls for
crossbreeding of cattle. This project was discontinued due to very large size German cattle used,
which resulted in difficult calving and low inputs available in the area.

Revisions on the Crossbreeding Policy of the country:

In 1961, the committee was set up by the central Council of Gosamvardhana, evaluated
various crossbreeding experiments in organized farms and recommended crossbreeding to be
taken up in an intensive manner with two or more exotic breeds in three selected areas, one each
in plateau, plains and hills.

Further, the scientific panel on Animal Husbandry reviewed the cattle breeding policy in
1965 and recommended for the use of Jersey as exotic inheritance in bulk. The crossbreeding with
Brown Swiss and Holstein should be tried to a limited extend. It was also suggested to restrict
the exotic inheritance to half and interbreeding was to be followed in halfbreds. The high level of
exotic inheritance could be tried in areas with satisfactory feed and fodder availability and with
progressive farmers.

The National Commission on Agriculture in 1970 recommended that Holstein Friesian can
be used as a source of exotic inheritance, where health cover and adequate feed supply can be
assured, although bulk of exotic inheritance should come from Jersey. It was also recommended
in hilly areas exotic breeds like Brown Swiss and Red Dane should be used. The crossbreeding
policy should broadly aim at producing crossbreds with 50-75% exotic inheritance. Also, selective
breeding of important indigenous and grading of non-descript low producing cattle with superior
indigenous breeds was also recommended.
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Considering the impact of crossbreeding on increasing the milk production, ICAR has
initiated the Frieswal project at Military Farms on 23" may, 1985 in collaboration with Ministry
of Defence, Government of India to evolve a national crossbred cattle involving HF and Sahiwal
named ‘Frieswal” (ICAR, 2002), with 62.5 per cent exotic inheritance level, yielding 4000 Kg of
milk with 4% butter fat in a lactation of 300 days under good managemental conditions (PDC
Annual Report, 2002-2003). Before the inception of Frieswal project, Military Farms had Friesian x
Sahiwal crossbreds with very low to a very high HF blood level. However, with the introduction
of Frieswal project, crossbred females with 5/8 HF inheritance were inter-se mated and crossbreds
having exotic blood level of 62.50 + 5.00 were described as Frieswal cattle. The Frieswal cows
yielding 4000, 4500 and 5000 kg milk yield in any of the first, second and third and above parities, ;4%
respectively with 4 % fat in a standard lactation length of 300 days are declared as elite cows and ¥
eligible to become the bull mothers.
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Crossbred cattle breeds / strains developed in India:

The crossbreeding experiments conducted in the country have led to the development of
various crossbred strains / breeds. The different crossbreeding programmes implemented in
the country and the crossbreds developed are given in Table-1. From the various crossbreeding
experiments with B. indicus and B. taurus conducted nearly for a century in India, the major
conclusive facts arrived which will serve as foundation of future breeding strategies for cattle
improvement in the tropical climatic conditions are.

> The F1 crosses between B. Taurus X B. indicus showed higher production and reproduction
performance as compared to F2 (obtained by inter se mating amongst F1).

» HF X Indigenous crossbred cows were superior (in growth and milk production) than Brown
Swiss or Jersey crosses irrespective of agro-ecological condition and indigenous breeds
involved. However, for fat percentage the order of exotic breeds was just reverse. Moreover,
Jersey crosses were slightly better in reproductive traits.

» Non-descript cow X exotic bull crossbred cows were inferior in performance as compared to
well defined zebu X exotic crosses.

> Exotic inheritance around 50% was most ideal for growth, production and reproduction under
tropical climate. Exotic inheritance beyond 50% either from one or two exotic breeds have no
or very little advantage.

» Crossbreeding resulted to significant increase in milk yield, lactation length and decrease in
age at first calving and calving interval in crossbred population in contrast to indigenous cows.

» Three bred crosses had no significant advantage over two breed crosses.

Population status and milk production of crossbred cattle:

According to the integrated sample survey of BAHS (2016), the crossbred cattle constitutes
around 20.81 per cent of total cattle population of the country. The total crossbred population
during 2015-16 was 39.73 million consisting of 5.97 million male and 33.76 million female animals.
The analysis of milk production by different species revealed that the crossbred cattle was the
second highest contributing around 26% of annual milk production. However, the defined
indigenous and non-descript cattle contributed only 12 and 9 per cent to the national annual milk
production, respectively during the year 2015-16.

The estimates on number of various bovines in milking and their average daily milk yield
over the period from 2011-12 to 2015-16 are presented in table-2. Perusal of data revealed that the
number of buffaloes in milking was always the highest during these periods followed by non-
descript or indigenous cows and exotic or crossbred cows. However, average daily milk yield is
highest for crossbred cows followed by buffaloes and then the non-descript or indigenous cows.
These estimates also infer that crossbreeding programme was successful in increasing the milk
production potential of cows by producing the crossbred progenies, but failed to cover major
population of non-descript cattle. Hence there is an urgent need to formulate and implement
genetic improvement programmes for increasing the milk production potential of these low
yielding non-descript cows. The number of buffaloes in milking and their average milk yield over
the years were almost constant indicating that no drastic progress was achieved in this species also.

Consequences of crossbreeding in India:
1. The crossbreeding programmes implemented in the country has increased the crossbred
cattle population and thereby increased per animal milk production and per capita milk
availability.
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2. The crossbreeding also helped to exploit the heterosis through complementarity and non- § £\
additive genetic effects but it was often found that the amount of heterosis is reduced in *., 4iuid

the subsequent generations.

3. The crossbred animals are comparatively docile to handle easily and are suited for
machine milking.

4. Crossbreeding of Indigenous cattle breeds with exotic dairy breeds has resulted in the
dilution / erosion of indigenous cattle genetic resources. Even though, the breeding policy
for genetic improvement of indigenous cattle did not recommend their crossing with
exotic breeds, the significantly higher milk production observed in the crossbred progenies
has overwhelmed the breeders to extend the crossbreeding to the indigenous breeds also
to produce such high producing crossbred cattle.

5. The introduction of exotic germplasm into Indian cattle also resulted in the introduction
of many infectious diseases of temperate origin such as Blue Tongue, Infectious Bovine
Rhinotracheitis (IBR) etc. Moreover, the crossbred cattle are comparatively more
susceptible to the tropical diseases like FMD, mastitis and tick bone diseases

6. Higher incidence of reproductive disorders viz., anoestrus, repeat breeding etc. in females
and poor libido and poor semen quality in bulls lead to higher culling rate in crossbred
cattle.

7. Indian dairying is predominantly in the hands of rural farmers who maintain the
indigenous or non-descript cattle which require minimum inputs. Hence, upgradation
with high yielding tropical cattle breeds may be irrelevant under the small holding
system of rural farmers having only limited resources in terms of higher initial
investment, feeding, maintenance and veterinary cost etc., to maintain high yielding
crossbred cattle.

Strategies for improving the performance of crossbred cattle:

Crossbreeding was started during mid of 19" century using superior temperate dairy
breeds to improve the low milk productivity of indigenous cattle, crossbreeding Holstein
Friesian (HF) and Jersey breeds and presently almost every fifth cattle in the country is a
crossbred. Improving or even maintaining the productivity of this huge crossbred population
will remain a challenge and opportunity in ensuring milk production and availability in future.
Progeny testing of crossbred bulls under farm and field conditions to estimate the expected
breeding values of the sires based on the performance of their daughters and use of high ranking
bulls for breeding will continue. Genetic improvement programmes implemented over the
decades have helped to improve their milk production potential and presently the crossbred
cattle produce an average daily milk yield of 7.33 kg and plays a significant role in the milk
production of the country. However, their genetic potential for milk production is not fully
exploited so far due to the adverse tropical climatic condition, shortage of quality feed and
fodder, high incidence of diseases and other reproductive problems. Hence, in the small holding
cattle production system, crossbreds cannot perform better but in commercial herds where
resources are available in plenty, crossbred cattle can be maintained for higher milk production
and hence steps must be taken to increase the commercial herds. The genetic improvement
obtained in the traditional field progeny testing is very low (0.5-1.0 per cent) and hence an
alternative method of early evaluation of sires using MOET & Full sib information as given in ;£
Fig.1 may be implemented for early selection of bull calves and faster genetic improvement in *
crossbred as well as indigenous breeds.
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Early evaluation of sires using MOET & Full sib information - an
alternative to traditional FPT programme

The selection of bull calf based on the
Proven Elite performance of female full sibs
bull COW

Early selection of bull calves is possible

Using ET Produce FS families

OO

Bull calves

Full sib Female calves born through MOET

Genetic merit of bulls determined from performance of its full sib females,
raking of bulls from different full sib families and selection of superior sires.

Fig 1. Alternative method of early evaluation of sires using MOET & Full sib information

Establishment and strengthening of bull mother units for different crossbred cattle:

In general, the availability of genetically proven bulls of different crossbred cattle breeds
have been limited at all times which hindered the implementation of genetic improvement
programmes. Simultaneously, in western countries at the turn of the last century, tremendous
improvements in productivity were achieved through scientific management, recording and
breeding. As per the 19" national livestock census (2012), the crossbred female population is 33.76
million and there is a huge gap in the number of breedable males available and actually required to
breed this vast female cattle population. Assuming that by 2050, 100% of the crossbred breedable
females will be bred through Al and with improvement in technical expertise the number of
inseminations per conception will be reduced from the current 2.5 to 2.0; and sperm concentration/
dose will be reduced from the current 20 million to 15 million and the crossbred population will be
reduced at the rate of 25 per cent per decade. Based on the assumptions, 214 crossbred bulls may
be required to cater to the Al requirement of the projected crossbred population of 10.68 million
in 2050.

In order to cater this huge demand of superior crossbred male germplasm, it is necessary to
establish the network of farmers and organized herds maintaining crossbred animals. To breed
the larger population of crossbred cattle, male calves born to elite females and proven bulls of
crossbreds to be reared and progeny tested using farmer’s herds along with organized herds.
The bull mother farm and bull rearing unit for each of significant breeds of the country need to
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J existing bull mother units and semen banks are to be strengthened by procuring the male calves
born to high yielding females in farmers” herds.
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Bringing about 70% of entire cattle population under genetic improvement programme
using Al, reliable field data recording (establishment of effective BS)

Even though, the country has the largest A.L infrastructure facility in the world, breeding
through Al is only 25-27% of the entire national bovine population and the rest are bred by natural
mating using whatever bull is instantaneously available to the farmer in his vicinity, which leads
to indiscriminate breeding and generation of non-descript population. The unavailability of
proven male germplasm, lack of properly trained man power, poor conception rate following
Al inadequate infrastructure resources for maintaining good quality frozen semen at field level,
non- implementation of the recommended breeding policies, poor nutrition and health care are
the major reasons for the poor Al coverage and its success rate. However, as a result of recent
concerted efforts, frozen semen production in the country has increased from 22 million straws
(1999-2000) to 63 million straws (2010-2011) and the number of inseminations has increased from
20 million to 50 million. In order to increase the Al coverage from the present level of 25-27 per
cent to 70 per cent in 2050, the cattle breeding programmes of Central as well as State governments
need to be strengthened, properly linked and coordinated and all the farmer herds need to be
included under the genetic improvement programmes.

Meeting the nutritional requirement of high producing cattle population

Genes are not everything. An animal’s genetics is not the only factor in determining its
performance. Genes describe the potential of an animal, but the environment- feed, nutrition,
stress, herd management etc., has strong influence on whether that potential is actually
reached, in most cases a stronger influence than genetics alone (heritability). The large livestock
population of our country demands higher quantity of feed and fodder for animal feeding and
this requirement is ever increasing. The major constraints are the reduced availability of crop
residue as fodder, shrinkage of land area under fodder cultivation (only 4 per cent area) and
grazing, competition with the increasing human population for grains, poor nutritive value of
the available feed and fodder etc. Presently the country is short of 35 per cent green fodder, 10
per cent dry fodder and 28 per cent concentrate. Understanding the nutritional requirement
of high yielding dairy cows at various stages of lactation and feeding them with the various
available feed ingredients in a cost effective manner will improve the production performance
of the cattle. Increasing the feed efficiency, reducing the feed cost, formulation of balanced feed
with locally available quality feed and fodder, development of total mixed ration, understanding
the causes and variation of milk protein and fat in dairy cattle, role of rumen in increasing
the feed efficiency, mineral and vitamin supplementation etc. are some of the areas requiring
immediate attention? Breed specific feeding standards are to be developed for increasing the
feed efficiency of cattle.
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The reproductive efficiency of crossbred cattle in our country is suboptimal. The increased
age at puberty and first calving, service period, calving interval, dry period etc. resultin decreased
efficiency which in turn decreases the lifetime milk production. It is estimated that if dry period
per cow is increased by one month the total milk production in the country will be declined by
11.25 Million Tonnes (As 75 million animals are in milk). It is also estimated that the problems
in breeding and reproduction cause 21 per cent loss in milk production of the country. The
higher incidence of reproductive problems viz., repeat breeding, anoestrus, infertility etc. affect
the efficiency and many intrinsic and extrinsic factors are associated with it. The fertility of the ¥
herd, herd health and the nutritional status are some of the decisive factors which determine the
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reproduction efficiency. It is a well-known fact that the milk production and reproduction traits
are antagonistic in nature as selection for increased milk production decreases the reproductive
efficiency. In India, the sole selection criteria in cattle is milk production and the reproductive

parameters are not taken into consideration which results in reduced reproductive efficiency. The
reproductive problems are more pronounced in high yielding crossbred cattle than in indigenous
cattle which reduce the overall milk production. The nutritional status of the animals, disease
incidence etc. are also some of the factors which decides the reproductive efficiency. Efforts are
needed to increase the reproductive efficiency of cattle through optimizing the health, nutrition,
comfortable housing and genetic selection.

Genetic improvement of indigenous breeds employing phenomics (precise performance
recording), genomics (assessing genomic values for economic traits) and bioinformatics

The term phenomics is an area of biology which deals with the measurement of phenotypes
namely the physical and functional traits of an individual or living organism. The term genomics
refers to the study of gene and their functions with an aim to understand the structure of
genome, and functions of genes and their role in the expression of a character and the
genomic selection refers to selection decisions based on genomic breeding values (GEBV) which
are calculated as the sum of the effects of dense genetic markers, or haplotypes of these markers,
across the entire genome, there by potentially capturing all the quantitative trait loci (QTL) that
contribute to variation in a trait. The bioinformatics is the interdisciplinary field that develops
methods and software tools for understanding the biological data. The advances in these genetic
technologies will help to associate the genotype of an animal with the phenotype or trait of
interest which will help in improving the cattle production to cope up with the current and future
challenges.

The new and improved ‘black box” approach which is called as “Genomic selection” signals
a new era in genetic improvement. Genomic selection, which enables prediction of the genetic
merit of animals from genome wide SNP markers, has already been adopted by dairy industries
worldwide and will allow faster improvement in productivity as well as health, reproduction and
longevity. Recording of accurate and authentic data on families and individuals on production,
health, reproduction and other important traits will be crucial even while using genomic selection.
In genomic selection variation in DNA sequences among individuals is used along with pedigree
and individual performance data, to predict the predicted transmitting ability (PTA) of individuals
with increased reliability.

Generating reference families for recording precise data, sequencing the genomes of
Indigenous breeds, discovery of breed specific SNPs, prioritizing SNPs based on their desirability
and development of indigenous breed specific SNP chips and their use in improvement of our
breeds will be tremendous challenge and opportunity in obtaining the targeted production.
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Development of sexed semen technology and its application for producing animals of
desired sex

Sex is the most important genetic trait and being able to choose sex at conception is the most
coveted reproductive technology of all times, as confirmed by Greek documents nearly 2500 years
old. Commercially available sexed semen at around 90% precision is now a reality and has resulted
in a paradigm shift for some dairy herds in developed countries. The possibility of modifying
. sex ratio can result in a substantial increase of the production and can enhance the effectiveness
J of selection and genetic improvement programs, through the differential increment of males or
females born after Al. In dairy farming female calves are more attractive than the male calves.




This will help in production of replacement daughters from genetically superior bulls and also to % £\
get more daughters performance record for progeny testing. It will also increase the number of *,

female cattle in milking which will in turn increase the milk production. Producing more calves
is also required in bull mother farms to get the required number of proven bulls for breeding.
Van Vleck (1981) estimated that the rate of genetic progress could increase by 15 per cent if sexed
semen is widely available.

However, the technique is not common in our country due to the lack of expertise and high
cost involved. Hence research has to be undertaken to develop an accurate, effective, easy, non-
invasive and cost effective method of sexing of cattle sperm for large scale production at lower
price and provided to farmers. There are three issues with currently available sexed semen which
will be addressed through increased research efforts; accuracy is only around 90%, cost per semen
dose is higher (beyond the reach of Indian farmers) and fertility with sexed semen is about 10%
lower than with unsexed semen under ideal management and may be even lower under Indian
management conditions. Starting with 2020, 5% of cattle breedable females can be brought under
sexed semen every five years. Depending upon the success of the technology and its adoption, the
per cent age can be increased as and when required.

In addition, the following facts may also be considered for improving the production

potential of crossbred cattle of the country.

* Infusion of fresh exotic germplasm of choice will help to increase the genetic base of the existing
crossbred population which will help to retain the genetic variation necessary for improving the
production potential of the crossbred cattle.

* Rigorous selection in male and females should be done to increase the genetic merit of the
crossbred cattle. The small herd size of the farmers can be utilized for genetic evaluation of
young bulls through associated herd progeny testing programme. The field progeny testing
model of AICRP on Cattle can be extended to different agro-climatic regions of the country so
as to avoid the effect of varying environmental conditions.

* The application of Assisted Reproductive Technologies like ovum pick up, IVM, IVF, embryo
transfer, cloning etc. can be done to produce large number of high genetic merit bull calves.

* In addition to milk production traits such as milk quality, reproduction, functional and other
adaptive traits may also be included in the genetic improvement programme for overall
improvement in the performance of crossbred cattle.

* The surplus non-descriptive cattle population may be targeted at large scale for their
upgradation to increase the milk production.

* The region based breeding policy on selection of exotic germplasm should be formulated for
increasing the efficiency of crossbred milk production.

* An efficient package of practices covering all aspects of crossbred management needs to be
prepared for effective utilization of the genetic potential of crossbred cattle.

Conclusion:

The results of crossbreeding experiments conducted in India proved beyond doubt that
crossbreeding is one of the best method of breeding for improving the milk production of cattle
significantly. However, the intrinsic factors such as small herd size of cattle owners, inadequate

availability of frozen semen doses of superior crossbred bulls, unplanned breeding programme £
leading to reduction in heterosis in the subsequent generations, poor Al coverage, limited *

availability of quality feed and fodder resources, high incidence of reproductive disorders,
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varying agro-climatic conditions preventing the implementation of an uniform breeding policy,
lack of proper data recording, lack of awareness on scientific crossbred cattle management, lack
of veterinary facilities, health concerns regarding A1, A2 milk etc., are some of the limiting factors
which prevents the successful implementation of the breeding programme for exploiting the full
genetic potential of the crossbred cattle. The change in the cattle breeding policy addressing the
above constraints will definitely help to improve the milk production performance of crossbred

=
» %: cattle to cater the nutrient requirement of ever increasing human population of the country.
]
9} ISR
g Q':/ Table 1. Development of synthetic breeds of cattle in India
2]
i E‘ Breed involvement at
g = C;; Nan‘l:e O.f Year/Period Institute Locatifo n/ - initial stage L}gvel‘of R K
RS g g synt 'etlc (Approx) involved area .or Native ) x?tlc emarks
2B 8 strain breeding breeds Exotic breeds |inheritance
e QL involved
o ®
g ‘3 g Taylor 1875 Divisional Patnaand | Local (Non- | Shorthorn - Lack of systematic
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i & g Bihar
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% 7 *é Naini the Period; Loss of
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RECENT ADVANCEMENT IN POULTRY GENETICS
FOR MEAT AND EGG

V.K. Saxena

Central Avian Research Institute, Izatnagar

With a modest beginning as backyard venture, poultry sector is established as a full-fledged
industry in the country within last 35-40 years. Scientific breakthroughs and innovations have
resulted in development of genetically superior stocks, capable of higher production even under
adverse climatic conditions, as well as in development of modern poultry production methods
which allowed the increased efficiency of production for both meat and egg-type poultry. As a
result, poultry is now one of the fastest growing segments of the agricultural sector in India and
many other countries. The increase in production volume and productivity per bird may largely be
attributed to the ongoing genetic improvement programme and release of modern strains of broilers
and layers which have transformed the poultry sector. At present the high yielding commercial
broiler attain 2 kg body weight about 40 days with FCR below 1.7 and high survivability. Similarly,
for layer high yielding strains produce over 330 eggs/annum with an FCR of 125 g feed/egg have
been developed. The parallel development of other input sub-sectors like feed mill, hatchery
and farm appliances, poultry biological, feed analytical and disease diagnostic labs., modern
mechanized processing plants etc. have also contributed to the present level of growth.

Current Scenario of Poultry Production:

Indian poultry sector is growing with an estimated growth of 6-7% per annum in egg and
15-20% per annum for meat as well as 7.3% growth in poultry population. With this spectacular
growth, India is world’s 3" largest egg producer with 66.45 b egg (~ 3.83 mmt) & 5 th largest
poultry meat producer with 3.9 MMT of poultry meat. World’s total production of poultry meat
during 2011 was approximately 101.6 mmt comprising of 85.6% chicken, 6.8% turkey, 4.6% duck,
2.6% goose and Guinea fowl meat. India’s contribution to world’s egg and chicken production is
nearly, 4 and 2%, respectively. Poultry industry contributes about Rs. 600 billion accounting for
about 0.77% of the national GDP and ~10% of the livestock GDP and provides employment to over
five million people in the country. Poultry sector is known to have one of the highest employability
per unit of investment. The export share of India is also growing and its present values is Rs. 5407
m (0.51 mmt) share 0.7% in global poultry trade. Important items of exports from India are hen-
eggs-in-shell, dried eggs, chicken meat, egg liquid, chicken (canned), duck meat etc. The poultry
cumulative aggregate growth rate is 8.42% as against 1.79% in livestock.

Taking the production levels of 1970-71 as baseline, present status of production in India is
present below:

Indicators 1970-71 2016-17 % change
Egg production 53b 88.13 b 1562.8
Broiler production 0.12 MMT 3.46 MMT 2783.33
Broiler Traits

* Body weight 1.5 kg at 10 weeks 1.8 Kg at 5 weeks

* FCR 2.5 1.7

Per capita meat availability 0.22 kg 3.35kg 1422.72
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Egg production traits

* Egg numbers 270 340 26%
* Feed conversion efficiency 2.65 2.01 32%
* Egg weight (g) 47.5 58 13.09
Per capita egg availability 10 p.a. 69 p.a. (2015-16) 590.0
Poultry population 138.5 million 729.21 million 426.51

Inspite of phenomenal growth in poultry sector, the present per capita availability is far
below the ICMR recommended level of 180 eggs and 11 kg meat; still the wide gap between
demand and availability exists to meet the needs of ever increasing human population.
Conventional breeding approaches:

The principles of fundamental and quantitative genetics were utilized for designing the
pure line breeding schemes for exploitation of genetic variation in existing germplasms all
over the world and then crossing these lines to achieve maximum heterosis. As such the heavy
breeds of chicken like Cornish, Aseel, Plymouth Rock, Australorps etc. were crossed in order to
combine their best characters for developing the synthetic grandparent stocks of modern broiler
strains which are crossed to produce parents (two way crosses) and commercials (three or four
way crosses). Since the body weight has been a highly heritable trait the mass selection was
good enough to achieve the desired genetic gains. Similarly, for layer high yielding strains were
developed using mainly the White Leghorn and other breeds like RIR, Minorca, Plymouth Rock
etc. have also been utilized. The advancement also took place in selection procedures and statistical
analytical tools. The multi-trait multisource indices and other indices involving individual’s,
family, sib, sire and dam information are now being practiced for bringing simultaneous
improvement in many traits. The variance components are now evaluated more precisely using
advance statistical procedures like ML, REML, MINQUE and MIVQUE BLUP. The overall,
improvement in production have been brought through advancements in breeding, nutrition,
management, health and bio-security as well improving the welfare of birds along with ensuring
environmental security.

(i) Pure line breeding for development of specialized lines: Since most of the production and
reproduction traits are genetically negatively correlated this necessitated the development
of specialized sire and dam lines for economizing the desired performance in the crosses.
Specialized sire and dam lines were developed through unique selection programme based
on different set of traits for sire and dam lines.

* Layers: For layer the objectives primarily is “To obtain maximum number of saleable
eggs per hen housed at low feed cost per egg or per kg egg mass and the eggs should
have optimal internal and external qualities. Stock should have low mortality and high
adaptability to different environments”. Layer breeders apply selection to improve over
30 traits important for commercial egg production. Breeders today select for (or at least
monitor) the age at sexual maturity, rate of lay, liveability, egg weight, body weight, feed
conversion, shell colour, shell strength, albumen height, egg inclusions (blood and meat
spots) and temperament. The selection strategies to improve egg production include
part-time egg production records, persistency of lay, clutch length, FCR/Residual feed
consumption (RFC), skeletal problems (majorly osteomalacia and osteoporosis).
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* Broilers: For broilers selection strategies concentrate on rapid growth and carcass traits.
The most practiced strategy for broiler pure line selection is Selection at commercial ;£
weight which employ selection at a weight that matches market weight and the age at
selection becomes progressively earlier as growth potential increases. The other two
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strategies are selection at a commercial age and multi-stage selection. Breast muscle
weight, meat quality and FCR are major traits, in addition to these, thrust is also
being given on skeletal abnormalities, metabolic disorders and welfare. Breast muscle
measurements (length, maximum and minimum width) were taken in live birds, using
a pachymeter at 42 day of age, together with body weight. Selection for higher breast
area resulted in a genetic gain of 277% per generation, whilst keeping the body weight
in the range of 2400 to 2450 g and feed conversion and fertility in the actual levels. More
accurate, non-destructive measurements are measuring the thickness of the breast muscle

using needle catheters, ultrasonic apparatus has been employed. Expensive but very
accurate methods to assess the body composition of live birds include the Computed
Tomography scan (CT scan), Magnetic Resonance Imaging (MRI) and Echography.
Ultrasound technology is one of the potential strategies for the improvement of breast
meat yield. While practicing the artificial selection, care is taken to minimize the
inbreeding and its related consequences in the population. A control population with
the same increment in inbreeding as the selected population may be maintained for
comparison and evaluation of the selected population.

(ii) Exploitation of genetic superiority through crossbreeding: Development of synthetic lines
using specialized selection programme and their utilization through cross breeding has been
the vital tools for the progress made in poultry production. The modern commercial poultry
strains sustaining the present day production have been developed by crossing the selected
parent lines. The advantages of crossbreeding in poultry are manifold. Crossbreeding
tends to increase the heterozygosity for many pairs of genes resulting in exploitation of
both additive and non-additive effects of genes. The heterosis in the concerned traits leads
to better performance in crossbreds than that in purebreds. Crossbreds are expected to
be more uniform and less influenced by environmental factors than their parental lines.
Crossbreeding is also the most economical method for combining stocks that complement
one another effectively. For a successful crossbreeding program, estimation of crossbreeding
parameters and identifying the superior cross combination of lines is essential. A number of
experimental design e.g. Diallel cross analysis, Three-way cross analysis, analysis of Double-
cross hybrids, Line x Tester analysis, North Carolina designs, Recurrent Selection, Reciprocal
Recurrent Selection etc are available to estimate crossbreeding parameters. Of these diallel or
partial diallele cross have been most extensively used for estimation of general and specific
combining abilities which have helped in maximizing the genetic gains through identification
of best lines and cross combinations.

XV Annual Convention of Society for Conservation of Domestic Animal Biodiversity (SOCDAB)

(iii) Evaluation of crosses under specific climatic conditions (G X E Interactions): The ultimate
aim of the breeding scheme is to evolve a commercial cross that performs optimally under
specific climatic conditions. Therefore, the cross needs to be evaluated under specific climatic
condition before releasing it for commercial exploitation. Differentiation between micro and
macro-environments and between intra and inter-population genotypes is also important.
Typical macro-environments are diets, ambient temperature and climatic differences such
as those between seasons or regions. Micro-environments are the random environmental
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differences within a population. The success of a particular cross in a particular environment
depends on its ability to adapt and perform in particular environment or climatic zone. The
available evidences for GxE interactions in performance analysis of modern broilers and
various suboptimal conditions emphasizes the need for breeding programmes aimed at
improving performance under particular environment.
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Advances in poultry genetics: Molecular Biological approaches
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The conventional breeding strategies in association with biotechnological tools may help in
improving the production. However, the advance molecular biology approaches have potential
to break the barriers of biological limits for dramatic increase in production or alternative use of
poultry.

Genomic approaches:

* Genome wide QTL Scans: Diversified groups of chicken (for particular traits) and their crosses
may be developed for genome wide scanning and QTLs identification for meat production and
immune responsive traits. So far, genome wide scan have revealed 14 QTL for resistance to MD
(Yonash et al, 1999) one for salmonella resistance (Marriani et al, 2001) and one for resistance to
coccidian (Zhu et al, 2003). Three QTL were found associated with general immune response to
ND Virus and E.coli (Yonash et al, 2001). QTLs conferring resistance to Marek’s disease (MD) in
commercial layer chickens were identified; seventeen markers were associated with MD survival
(McElroy et al, 2005).

* Genomic Selection: Genomic selection is an advanced form of marker assisted selection (MAS)
which concentrates on all markers across the whole genome (Meuwissen ef al, 2001; Calus,
2010). Meuwissen et al (2001) proposed the original concept of genomic selection, i.e., predicting
breeding values of animals using information offered by thousands of SNPs across the genome
(genomic estimated breeding value, GEBV), by assuming the availability of abundant SNPs
scattered throughout the genome and LD relationships between SNPs and QTL. Illumina’s
Bead Array based on single-base extension or allele-specific primer extension (http./www.
illumina.com) and Affymetrix’s Gene Chip based on molecular inversion probe hybridization
(www.affymetrix.com) are the two biggest and most competitive SNP chip genotyping platforms.
Aviagen started developing its first SNP panel. With rapid technological advances, the chip
density increased from 6K (Andreescu ef al (2007), to 12K (Powel et al (2011), 42K (Wang et al
(2013), Chicken 60 K SNP array (Groenen ef al, 2011) and ultimately to 600K SNPs (Kranis ef
al (2013). Genomic selection models don’t solve the problems of low accuracy for traits with
low heritability and limited number of records. This is especially advantageous in breeding
programs for layers where there is no information available on males before they have records
on offspring performances (Wolc et al, 2016). Application of single step genomic prediction in
general leads to increased accuracy of predicted breeding values for both genotyped and non-
genotyped individuals in broiler (Chen et al, 2011). An alternative derivation of the single step
prediction model based on Bayesian principles were presented by (Fernando ef al, 2014).
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* Functional genomics:

- Microarray: Based on techniques used the microarray are of two types i.e. Spotted DNA
microarrays (cDNA and Oligo arrays) and in-situ synthesized oligo arrays (commercial
companies are Affymatrix- using photolithography (masks), NimbleGen- using mirror
photolithography (mask less) and Agilent-using inkjet synthesis). DNA Microarray is a small
chip of finger nail size containing thousands of spots. A 14K Chicken Integrated Systems
Microarray has been developed (Cogburn et al, 2004). This universal high-density microarray
is currently being used for time-series transcriptional profiling across multiple tissues from
divergently selected lines of broiler chickens. The Gene Chip uses oligonucleotide sequences =
as its probe. These oligonucleotides are about 25 bp in length. The Gene Chip (Affymatrix) for ;g
about 32,773 transcripts of poultry genes are now available (http;/www.affymetrix.com/products/
arrays/specific/chicken.affx). FHCRC Chicken 13K Array with multi-tissue cDNA microarray of
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STC ANIMA o
o S0y,

13,007 features and ARK Genomics 5K immune cDNA chicken array (Burnside et al, 2005,
Smith et al, 2006) and a 4,800 clone chicken neuroendocrine array from ARK genomics have
been reported. Mendonca et al (2016) performed microarray to analyse the AMR and virulence
in E. coli strains isolated from poultry.

- RNA Sequencing: As one of the powerful next-generation sequencing techniques, RNA-seq
has expanded knowledge on the extent and complexity of transcriptomes (Wang et al, 2011).
Spleen transcriptome response to infection with avian pathogenic Escherichia coli in broiler
chickens (Sandford et al, 2011) revealed that many of the significantly differentially expressed
(DE) genes were unique to a particular treatment. Analysis for allele-specific expression (ASE)
in response to MD viral infection a total of 6,132 SNPs in 4,768 genes and 4,528 SNPs in 3,718
genes in broilers and layers, respectively were identified. Furthermore, 548 and 434 genes
in broilers and layers, respectively, were found to show DE (Perumbakkam ef al, 2013). The
bioinformatic analysis of sequences obtained by next generation sequencing of four cDNA
libraries (1 library each for AIV infected and noninfected Leghorn and AIV infected and
non-infected Fayoumi) from lung tissues suggested that the hemoglobin family genes, the
functional involvements for oxygen transportation and circulation and cell adhesion molecule
signaling pathway play significant roles in disease resistance to AIV infection in chickens
(Wang et al, 2014b). Total 139 immune-related genes that were found differentially expressing
in the two Necrotic Enteritis-induced chicken lines, 150 cytokines with differential expression
were identified in the two chicken lines; 15,518 candidate novel genes that may be involved
in the host immune response to NE disease were also found (Truong et al, 2015). The loci for
six immune traits viz. total IgY level, numbers and ratio of heterophils and lymphocytes and
antibody responses against AIV and SRBC in chickens were identified using genome-wide
association studies (Zhang et al, 2015).

Genetic modifications:

i. RNAIi: Since the discovery of RNA interference (RNAi ) in C. elagens by Fire et al (1998), post
transcriptional gene silencing (PTGS) through small interfering RNA (siRNA) has come up
as a powerful molecular tool for production of knock down animals and analyzing the role
of particular gene(s) in the biological processes (Lee and Rossi, 2004). siRNA have been used
for silencing myostatin gene (GDF-8) in cultured embryo fibroblasts (Meng and Zhu, 2002).
Silencing of myostatin gene in cultured embryo fibroblast of Coloured Synthetic Male Line
broilers to the tune of 24-25% in has been achieved (Nandedkar et al, 2008). Genes of certain
pathogen like Rous Sarcoma Virus (Hu et al, 2002 and 2004), Hepatitis C & B, (Wilson et al,
2002; McCaffrey et al, 2003), influenza A (McCown et al, 2003), SARS (Lu et al, 2004) viruses
have been silenced using RNAi. Lentiviral mediated MSTN silencing in in-vitro system
has been achieved (Saxena et al, 2013). Tripathi et al (2012) reported up to 68% silencing of
myostatin mRNA using shRNA constructs in transiently transfected fibroblasts with induction
of interferon responsive genes (OAS1, IFN-B). Bhattacharya et al (2015) analysed the effect of
ACVR2A and ACVR2B genes on carcass traits in chicken.

ii. Genome editing: In poultry, genome editing technology combined with germ cell culture
system has been widely utilized to establishment diverse genome-edited lines. Recently,
primordial germ cells (PGCs), which can be cultured and genetically modified in vitro, have
been used to generate transgenic chickens by taking advantage of their germline competency
after injection into recipient embryos (Van de Lavoir et al, 2006; Macdonald et al, 2010 & 2012;
Park et al, 2012). The efficiency increased with the use of retroviral and lentiviral vectors, but
targeting and more subtle mutations are not possible with these approaches. The first targeted
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knockout chicken was produced by Schusser et al (2013) by disrupting immunoglobulin % £
heavy chain gene in cultured PGCs by homologous recombination with a targeting construct. “, &iukd
Subsequently, Park et al (2014) generated specific ovalbumin (OV) knockout chickens
through the use of TALEN-mediated gene targeting in PGCs. These two discoveries have
experimentally proven the proof of knockout concept in avian species. Another site-specific
nuclease-mediated genome-editing technology, such as CRISPR/Cas9 have potential improve
the knockout efficiency as CRISPR/Cas9 system can be easily transfected because of fairly
small size compared to TALEN. The advantage of CRISPR/Cas9 is preparation of the plasmid
for targeted gene disruption is much easier and more cost-effective compared with the
TALEN-mediated method (Cong. et al, 2013; Mali et al, 2013).

Conclusion:

The conventional breeding techniques have brought manifold improvement in poultry
production. The long term intensive selection programmes have led to exhaustion of most of
genetic variability. Simultaneously, extensive use of these high yielding stocks at global level
has increased the probabilities of disease outbreak in such stocks. These situation warrants for
(i) developing the more refined tools for assessing available genetic variability (ii) developing
alternate selection criteria for improving disease resistance/meat quality etc. and (iii) developing
the stocks with high production potential which are genetically robust to varied pathogens
present in environment as well as to the mutant pathogenic strains. The recent molecular biology/
biotechnological tools may be of wide applications in augmenting poultry production and
protection. The advance techniques RNA seq have greatly added to our knowledge of molecular
pathways and differentially expressing genes which may be used for manipulation by gene
driven approaches. The recent high density array based genomic selection is expected to have
high promise in improving production traits and disease resistance in livestock and poultry. The
recent genome editing technologies also have tremendous potential for improving the poultry
productivity and quality of products.
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DELINEATING GENETIC DIVERSITY OF INDIAN
BUFFALOES USING MOLECULAR TOOLS

R.S. Kataria, V. Vohra and S.K. Niranjan
ICAR-National Bureau of Animal Genetic Resources
GT Road By-pass, Karnal-132001 (Haryana) India.
Email: katariaranji@yahoo.co.in

The livestock sector is an important source of livelihood and income to majority of
population world-wide including developing countries like India. Among the dairy animals,
buffaloes are the major contributors to the milk production in India, which is evident from the
19th livestock census report claiming 4.95% growth in buffalo population, whereas the dairy
cattle population witnessed an increase of only 0.17% over previous census (http://dahd.nic.in/
documents/ statistics/ livestock-census, 19™ Livestock Census 2012). Besides their input to dairy
sector, buffaloes also contribute significantly to meat industry, since buffalo meat is ranked top
animal commodity being exported by the country. India has exported 13,30,660.48 M of buffalo
meat products to the world worth Rs. 26,307.93 Crores/3,933.81 USD Millions during the year of
2016-17 (http:/ /apeda.gov.in/apedawebsite/SubHead_Products/Buffalo_Meat.htm). The Indian
subcontinent is home to buffaloes of both swamp and riverine types, spread across the varied
agro-climatic conditions. Total 13 breeds of buffaloes have been registered so far in India from
diverse habitats, which includes, Murrah, Nili Ravi, Bhadawari, Mehsana, Surti, Jaffarabadi, Banni,
Nagpuri, Marathwadi, Pandharpuri, Toda, Chilika and Kalahandi (http:/ /www.nbagr.res.in). The
registered breeds account for almost 57% of total population and remaining around 43% are the
part of populations yet to be characterized.

Besides phenotypic characterization, genetic characterization helps in delineating the genetic
relatedness and distinctness of a breed. Various molecular characterization tools have been used
to document the genetic diversity existing among different breeds/populations of livestock
species of different countries. Genetic characterization provides information about the genetic
constitution of a breed or population of a species. It evaluates the genetic uniformity, admixture
or subdivisions, inbreeding or introgression in the population also providing insights into breed
formation, evidence about closest wild ancestral species and locating the site(s) of domestication.
Phylogenetic relationships of populations based on genetic analysis unravel the evolutionary
history of the breeds/ populations of a species. Through this, means we can prioritize the breeds for
conservation using molecular data. Among various molecular tools available, FAO recommends
using microsatellite markers, mitochondrial D-loop sequencing, Y-chromosome sequencing
or single nucleotide polymorphism based markers for genetic characterization. Among these,
microsatellites are the markers of choice alongwith using mitochondrial D-loop sequencing, both of
which have been used extensively for characterization of genetic diversity among Indian livestock
species. Among buffaloes, apart from 13 registered riverine breeds, few non-registered populations
including swamp, riverine and their hybrid buffaloes of northeast have also been characterized using
microsatellite markers as well as mitochondrial D-loop sequencing. Besides these recommended

. markers, attempts have also been made to document the allelic diversity among polymorphic sites

4 identified in candidate genes governing various production, adaptation and disease resistance genes

among the buffaloes adapted to varied agro-climatic conditions and production systems.
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Below are described various molecular markers and their utilization for genetic 3 £\
. . . . %, .
characterization of buffalo populations of India. %, S

Microsatellite markers

Microsatellites are simple tandem repeated (STRs) motifs of 1-5 nucleotides that are
densely and evenly distributed throughout the genome and often exhibit substantial variation/
polymorphism due to the site specific length variation, as a consequence of the occurrence of
different number of repeat units. The difference in repeat number can be reliably distinguished
and the variants are inherited as alleles at each locus. The polymorphic nature of this type of locus,
with variations many times more common than is non-repetitive sequence, makes microsatellite
ideal for examining genetic variation within a species. Microsatellites occur at a frequency of 1
SSR per 10kb DNA and numbering a total of about 50-100 thousands in the mammalian genome.
Their short lengths make them amenable to amplifications by PCR and subsequent separation
by polyacrylamide gels or running on automated DNA sequencer with the resolution of alleles
differing by as low as single base.

Among all the PCR based methods used for microsatellite markers analysis, fluorescent
dye is the most suitable and recent method developed for the detection of alleles in microsatellite
analysis. The dyes offer greater sensitivity than other methods but the main advantage is that PCR
primers can be labeled with dyes, which have different absorption spectra, thus permitting the
simultaneous analysis of microsatellites with alleles, which overlap in size, meaning that through
multiplexing, it is now possible to run and generate data on several markers in a single run.

Food & Agricultural Organization (1996) has well laid detailed technical programme for
large scale international conservation using microsatellite markers under MoDAD project. Number
of species specific microsatellite markers have already been well characterized for establishing
genetic relationship and diversity among all breeds. International comparison tests under the
auspicious of International Society of Animal Genetic (ISAG) to establish international standard
also exist. High level of polymorphism coupled with the ease of analysis has made this type of
markers being one of the most widely used for genetic analysis. FAO has recommended 25 set
microsatellite markers to be used for nine major livestock species and chicken (http://www fao.
org/docrep/014/i2413e /i2413e00.pdf). The usefulness of microsatellites for estimation of genetic
distances among closely related population has been documented by numerous studies.

Microsatellites are thus the best available molecular markers today because of their ease of
generation and highly polymorphic nature. Their use makes it possible to obtain an unprecedented
understanding of the process and dynamics of biodiversity, its evolution and nature. Based
on the data generated by the microsatellite characterization, clustering of different breeds is
possible, which will pave the way for designing breeding strategies as well as prioritization for
the conservation of breeds.
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Genetic characterization of Indian buffaloes using microsatellite markers

At NBAGR, set of 25 microsatellite markers have been used to analyze the genetic diversity
existing in distinct buffalo breeds and populations. DNA isolated from fifty random samples
per breed/population is amplified using fluorescent labelled primers designed for 25 sets of
microsatellite markers and genotyping carried out on an automated DNA sequencer. Data
generated is analysed using various software available and various breed wise parameters like
heterozygosity, allelic diversity, FST, FIS inbreeding, bottleneck and phylogenetic analysis carried
out to evaluate within and between breed genetic diversity. In a study, riverine and northeast
swamp buffaloes have been characterized genetically, indicating distinct population structures
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among the breeds/populations. Phylogenetically also riverine and swamp buffaloes could be
classified into discrete clusters, hybrids of riverine and swamp in between two types. Microsatellite
markers have supported the phenotypic data in classification and identification of new breeds of
buffalo like Banni, Chilika and Kalahandi.

Mitochondrial D-loop sequencing

Mitochondrial D-loop sequencing has been used widely to derive maternally derived
evolutionary relationships among populations of a species. For genetic characterization based
on mitochondrial DNA (mtDNA), sampling of animals with common maternal origin should
not be taken. mtDNA D-loop sequencing could be used as a powerful tool for establishing the
levels of genetic diversity and phylogenetic structure within a species. We can also delineate
recent demographic processes affecting a population. Unlike genomic sequence, here each
individual has a single haplotype therefore, phylogenetic analyses are relatively straightforward
to interpret. Typical sources of DNA recovered include blood, semen, hair, bones, teeth and
body fluids such as saliva. Standard procedure (phenol-chloroform method) should be followed
for DNA extraction. Standard polymerase chain reaction (PCR) procedure should be followed to
amplify small amount of DNA. The nucleotide sequences obtained from sequencing is analysed
further for sequence alignment, identification of nucleotide variations, generation of haplotypes,
estimation of population indices, such as, gene diversity, nucleotide diversity and pairwise
nucleotide differences, calculation of within breed and among breed differences through ANOVA,
determination of demography, determination of population expansion, estimation of phylogenetic
relationship among different breeds of a species, identification of ancestral and descendent
haplotypes by using various software programme.

s
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We have used highly polymorphic, mitochondrial D-loop sequence analysis, supported by
microsatellite markers and cytogenetic analysis to study the divergence and evolution of swamp
¢ and riverine buffaloes of India. The results have shown riverine and swamp buffaloes having

(Michelizzi et al, 2010)




C e
e N

- 1
JHARKHAND .',v‘

MYANMAR

Evolution of swamp and riverine buffaloes

Candidate gene polymorphism

Being under selection, candidate gene polymorphism may not give overall genetic diversity
measures, the neutral markers like microsatellites can provide. Nevertheless, we have tried to
explore the genetic diversity at the functional loci of important genes governing milk production,
meat quality and disease resistance in buffaloes. The data generated has helped in identification
of the unique genetic variability in riverine and swamp buffaloes. The nucleotide variations
resulting in the amino acid changes of protein have been studied for their possible impact on
protein structure and function. Besides, some of the genetic polymorphism detected has helped
in finding its association with traits like mastitis resistance and susceptibility.

Conclusion

The molecular markers have thus emerged and have also been effectively used as a powerful
tool for assessing the population structure and understanding the genetic relationships among
different buffalo populations/breeds. These tools have helped in understanding the evolution of
riverine and swamp type buffaloes and also supporting the phenotypic data in identification of
new breeds.
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USE OF BIOINFORMATICS FOR ENHANCING
PRODUCTIVITY IN INDIAN LIVESTOCK RESOURCES

Dr. P. Kumarasamy, M.V.Sc., Ph.D.,
Professor and Head of Animal Genetics and Breeding & Project Coordinator,
Bioinformatics Centre,Madras Veterinary College, Chennai - 600 007
Mail: kumarasamy.p@tanuvas.ac.in

The productivity of an animal is mainly by genetic makeup. Understanding the genome
is very much need of the hour to estimate and enhance the productivity of our livestock breeds.
Bioinformatics generates new knowledge that is useful for study of methods of storing, retrieving
and analyzing biological data, such as nucleic acid, protein sequence, structure, pathways and
genetic interactions.

Animal Genomics

The study of the whole genome started from 1990s, the focus was on the identification
of genetic variants using the Genome Wide Association Study approach, which is based on
microarrays or chips with tens of thousands of SNPs. In a GWAS, each SNP is statistically tested
for significance of association with the trait/ phenotype of interest. When compare with human
SNP chips, the number of SNPs on an animal SNP chip is much smaller, e.g. 60 K for pig and
chicken, 50 K for sheep and 777 K for cattle. An important bioinformatics task is the annotation of
the GWAS variants that explain a certain proportion of phenotypic variation and the prediction
of functional properties, which serve to build ontology-based functional networks based on many
databases. Recently, the Functional Annotation of ANimal Genomes (FAANG) International
Project Consortium was launched (http://www.faang.org/), to bring together animal scientists
and sustain a steady focus on collaborations among this community. Three of four committees
in this FAANG consortium address key issues on the functional annotation of animal genomes
based on contributions from researchers worldwide, i.e. the Animals, Samples and Assays (ASA),
Bioinformatics and Data Analysis (B&DA) and Metadata and Data Sharing (M&DS) committees.
In addition, the 1000 Bull Genomes Project has provided the bovine research community with a
huge volume of data on bovine variants that will be useful for GWAS and the identification of
causal mutations (http://1000bullgenomes.com). These initiatives pave the way for a systematic
incorporation of the findings of systems biology and systems genetics and for making them
available online.
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Emerging Technologies in Genomics and Epigenomics

Technology in the genomic and epigenomic fields is developing fast and provides
opportunities for new ways of investigating the genome or epigenome and further implementation
in animal breeding methods. With the growing power and speed of NGS, genome-wide genetic
variation is now captured at the DNA sequence level at tens of millions of genomic locations.
Epigenetic variation also contributes to phenotypic variation through histone modifications and 4"
DNA methylation at the gene level, which can lead to changes in or absence of the expression of i
genes that underlie a phenotype or a disease.
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Animal Transcriptomics

Transcriptomic research investigates the expression levels of all gene transcripts in a
particular cell, at a particular time and in a particular state. Up-regulation and down-regulation
of genes result in different levels of proteins and metabolites that induce phenotypic changes in
the animal. Thus, a better understanding of the regulation of genes should provide insight into the
biological functioning and detection of genes that are important in diseases or production traits.
The most common approach to analyze expression data is to compare expression levels between
two states, e.g. healthy versus diseased or high-productive versus low-productive animals, also
called differential expression analysis.

Animal Metabolomics and Proteomics

Metabolomics serves not only as a source of qualitative but also quantitative data on
intracellular metabolites that are essential for the model-based description of the metabolic
network operating under in vivo conditions. Proteomics aims at describing the complete repertoire
of proteins in an organism, while metabolomics is the study of global metabolite profiles in living
systems. In recent years, several studies in livestock have investigated the metabolome and
metabolite profiling studies are now a rapidly expanding area in animal and veterinary genomics.
Metabolomics tools aim at filling the gap between genotype and phenotype by permitting the
simultaneous monitoring of molecules in a living system. There are a wide variety of publicly
available databases and tools for storing, querying, browsing, analysing and visualizing
metabolomic networks. The Path Case Metabolomics Analysis Workbench (PathCaseMAW:
http:/ /nashua.case.edu/PathwaysMAW /Web/) runs on a manually created generic mammalian
metabolic network. The mapping of protein-protein interactions (PPI) networks to phenotype and
disease pathways is a key to understanding various biological and patho-physiological processes.
Such interaction studies can be combined with studies on the conservation of non-coding RNAs
across large evolutionary distances and on their potential functions in mammalian genomes.

Functional Annotation and Pathway Analyses

Gene-based annotation can identify whether SNPs or CNV cause protein coding changes.
For this purpose, gene definition systems such as RefSeq genes, UCSC genes, ENSEMBL genes,
GENCODE genes are used. Genomic region-based annotation identifies variants in specific
genomic regions, for example, conserved regions, NGS-based DE/ CE regions, transcription factor
binding sites, GWAS regions, etc. Although similarity-based GO annotation is widely applied,
it primarily encompasses sequence data with reciprocal best hits to predict candidates from a
huge repertoire of multi-omics data. However, some of the orthologues of these sequences do not
remain associated to GO terms and can be cross-validated with conserved domains, manually
reviewed data or determined by wet lab experiments, thus allowing the biological appropriateness
of the functional assignments. The unannotated regions in the form of hypothetical proteins or
“known unknowns” i.e. their existence is predicted but their function is not known, represent a
huge problem, since they remain assigned to the three root terms as in the case of AMIGO (http://
amigo.geneontology.org/amigo). A few methods have been designed to integrate different
structural and functional results with data corresponding to GO relationships of organisms. In
addition, the genome assemblies of many species are regularly refined and updated when new
information is available. There has been an increase in the development of integrated analyses
that provide comprehensive and robust GO annotations of genome assemblies, providing a
. solid foundation for functional interrogation of other genomes (http://www.ebi.ac.uk/GOA).
# Development of pathway maps and identification of unique and novel signals have transformed
pathway association studies in cattle. Furthermore, Medical Subject Headings (MeSH, http://
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organisms’ research. Multi-faceted ‘omics’ is aided by the choice of annotation and enrichment *
analyses for interpreting GO-aided MeSH functional terms.

Emerging Technologies in Pathway Profiling and Genetic Networks

The Pathway Network Analysis approach (PANA) integrates high-throughput data and their
functional annotation using machine-learning methods. The end-user can detect the functional
modules that are associated within the molecular system and the transcriptional connections in a
disease or a phenotype. Molecular systems biology integrates networks in the form of pathways,
interactions and/ or associations.

Multi-Omic data from Genome to Phenome: Integration in Systems Genomics

The term ‘systems genetics’ or ‘systems genomics’ in an animal breeding focuses on the
integration of different ‘omics’ levels with functional annotation, both on a single gene level
and pathway analysis level, to integrate all different multi-omic levels to phenotypes. A typical
data integration process goes from genome — epigenome — transcriptome — metabolome —
proteome — phenotype or disease variome.

Domestic Animal Information Systems

A number of public-domain electronic information systems for animal genetic diversity are
globally accessible and contain data from more than one country. Two of these - the Domestic
Animal Diversity Information System (DAD-IS) and the European Farm Animal Biodiversity
Information System (EFABIS) (previously EAAP-AGDB) - are related to the FAO global
information system for AnGR. The Domestic Animal Genetic Resources Information System
(DAGRIS), managed by ILRI is a database of synthesized research information from published
and grey literature. Oklahoma State University’s Breeds of Livestock information system provides
brief summaries of breed origins, characteristics and uses.

DAD-IS [http://www.fao.org/dad-is]

The Domestic Animal Diversity Information System (DAD-IS) developed by FAO is
the first globally accessible dynamic multilingual database of AnGR. It was initiated as a key
communication and information tool for implementing the Global Strategy for the Management of
AnGR, to assist countries and country networks in their respective programmes (FAO, 1999). Apart
from country-level breed information and images, DAD-IS provides a virtual library containing
a large number of selected technical and policy documents, including tools and guidelines for
research related to AnGR. It offers Weblinks to relevant electronic information resources. It also
has a facility for the exchange of views and for addressing specific information requests, by linking
a range of stakeholders: farmers, scientists, researchers, development practitioners and policy-
makers.
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DAGRIS [http://dagris.ilri.cgiar.org/]

The Domestic Animal Genetic Resources Information System (DAGRIS) is developed and
managed by the International Livestock Research Institute (ILRI). It was initiated in 1999 as a tool
to collate research information available on global AnGR. In addition to containing information,
obtained from a synthesis of the literature on the origin, distribution, diversity, characteristics,
present uses and status of indigenous breeds. DAGRIS is unique in that it includes complete
references and abstracts of published or unpublished scientific literature pertaining to the breeds *
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Efabis (European Farm Animal Biodiversity Information System)

Recognizing their common interest in documentation and information of animal genetic
resources in Europe and raising awareness on the need for conservation and sustainable use of
these resources, ERFP and EAAP have agreed to maintain and update the European Information
System for AnGR (EFABIS). EFABIS covers passport, descriptive and performance data as well as
population and other data of the animal breeds in Europe.

\Qf‘

&

s

Animal Genetics Training Resource (AGTR) http://agtr.ilri.cgiar.org/agtrweb/

The Animal Genetics Training Resource (AGTR) is developed by a team working on the
project “Capacity Building for Sustainable Use of Animal Genetic Resources in Developing
Countries”. The International Livestock Research Institute (ILRI) and the Swedish University
of Agricultural Sciences (SLU) jointly implement the project, which started in 1999. The overall
objective of the project is to enhance human capacity in the developing countries of Sub-Saharan
Africa, Asia and Latin America in the area of conservation and sustainable use of animal genetic
resources.

ICAR- National Bureau of Animal Genetic Resources (NBAGR) http;//www.nbagr.res.in/

In India, the National Bureau of Animal Genetic Resources (NBAGR) established on 1984 at
Bangalore in the form of twin institutes namely National Bureau of Animal Genetic Resources and
National Institute of Animal Genetics and then shifted to Karnal in 1985, the two institutes were
merged to function as a single entity in the form of National Bureau of Animal Genetic Resources
(NBAGR) in 1995. This premier institute is dedicated to work with its mandate of identification,
evaluation, characterization, conservation and utilization of livestock and poultry genetic
resources of the country. An Information System on Animal Genetic Resources of India (AGRI-
IS) has been developed at NBAGR, Karnal, India. This database contains descriptors of various
breeds of livestock and poultry, information on farms, semen production, vaccine production; and
district-wise information on population, animal breeding, animal health infrastructure, animal
products like milk, meat, egg, wool, etc. It also stores photographs of male and female animals
of breeds.

Useful Websites and Databases for Improvement and Conservation of Livestock
AIPL Animal Improvement Programs Laboratory (http:/ /www.aipl.arsusda.gov)

AOAD Arab Organization for Agricultural Development (http:/ /www.aoad.org)

ARCBC Association of South East Asian Nations Regional Center for Biodiversity
Conservation (http:/ /www.arcbc.org)
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BCBS Boran Cattle Breeders’ Society (http://www.borankenya.org)
CARDI Caribbean Agricultural Research and Development Institute (http://www.cardi.org)
CDN Canadian Dairy Network (http:/ /www.cdn.ca)

CENARGEN National Research Centre for Genetic Resources and Biotechnology (http://
www.cenargen.embrapa.br)
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CGIAR Consultative Group on International Agricultural Research (http://www.cgiar.org)
CIAT International Center for Tropical Agriculture (http://www.ciat.cgiar.org)

CIRDES Centre International de Recherche-Développement sur I’Elevage en Zone




org)
DDBJ DNA Data Bank of Japan (http:/ /www.cib.nig.ac.jp)

EAAP European Association for Animal Production (http://www.eaap.org)

EAAP-AGDB European Association for Animal Production - Animal Genetic Data Bank
(EFABIS)

EFABIS European Farm Animal Biodiversity Information System (http:/ /efabis.tzv.fal.de)
EFSA European Food Safety Authority (http://www.efsa.europa.eu)

EMBL European Molecular Biology Lab (http:/ /www.embl.org)

EMBRAPA Brazilian Agricultural Research Corporation (http://www.embrapa.br)

EU European Union (http:/ /europa.eu)

FAO Food and Agriculture Organization of the United Nations (http://www.fao.org)
FAOSTAT FAO of the UN Statisitcal Databases (http:/ /faostat.fao.org)

FARA Forum for Agricultural Research in Africa (http:/ /www.fara-africa.org)

FIRC Federacion Iberoamericana de Razas Criollas (http://www.feagas.es/firc/firc.htm)
GEF Global Environment Facility (http://www.gefweb.org)

IAEA International Atomic Energy Agency (http://www.iaea.org)

IAMZ Mediterranean Agronomic Institute of Zaragoza (http:/ /www.iamz.ciheam.org)
ICAR International Committee for Animal Recording (http://www.icar.org)

ICARDA International Center for Agricultural Research in the Dry Areas (http://www.
icarda.org)

IES Institute for Environment and Sustainability (http:/ /ies.jrc.cec.eu.int)

IFAD International Fund for Agricultural Development (http://www.ifad.org)
IGAD Intergovernmental Authority on Development (http://www.igad.org)

IICA Inter-American Institute for Cooperation on Agriculture (http://www.iica.int)
ILRI International Livestock Research Institute (http://www ilri.org)

INTERBULL International Bull Evaluation Service (http:/ /www-interbull.slu.se)

XV Annual Convention of Society for Conservation of Domestic Animal Biodiversity (SOCDAB)

IRD Institute de Recherche pour le Développement (http:/ /www.ird.fr)
ISAG International Society of Animal Genetics (http:/ /www.isag.org.uk)
LPP League for Pastoral Peoples (http:/ /www.pastoralpeoples.org)

MoDAD Measurement of Domestic Animal Diversity

NATIONAL SYMPOSIUM: Sustainable Management of Livestock and Poultry Diversity for enhancing the Farmers” Income &

NZRBCS New Zealand Rare Breeds Conservation Society (http:/ /www.rarebreeds.co.nz)
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OECD Organisation for Economic Co-operation and Development (http:/ /www.oecd.org)
OIE Office International des Epizooties (http:/ /www.oie.int)

OSS Obervatoire du Sahara et du Sahel (http:/ /www.unesco.org/ oss)

RBI Rare Breeds International (http://www.rbi.it)

Red XII-H Red Iberoamericana sobre la consevacién de la biodiversidad de animales

domésticos locales para le desarollo rural sostenible (http:/ /www.cyted.org)
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SAARC South Asian Association for Regional Cooperation (http:/ /www.saarc-sec.org)

SACCAR Southern African Center for Cooperation in Agricultural Research and

Training (http:/ /www.info.bw /~saccar/sacca.htm)

SADC Southern African Development Community (http://www.sadc.int)

SAVE Safeguard for Agricultural Varieties in Europe (http:/ /www.save-foundation.net)

SGRP System-wide Genetic Resources Programme (http:/ /www.sgrp.cgiar.org)

SINGER System-wide Information Network for Genetic Resources (http://www.singer.
cgiar.org)

SPC Secretariat of the Pacific Community (http:/ /www.spc.int)

UNDP United Nations Development Programme (http://www.undp.org)

UNESCO United Nations Educational, Scientific and Cultural Organization (www.unesco.
org)

UPOV International Union for the Protection of New Varieties of Plants (http://www.upov.
int)

USDA United States Department of Agriculture (http://www.usda.gov)

WAAP World Association for Animal Production (http:/ /www.waap.it)

WHEFF World Holstein-Friesian Federation (http:// www.whff.info)

WHO World Health Organization (http://www.who.int)

WIPO World Intellectual Property Organization (http:/ /www.wipo.int)

WTO World Trade Organization (http:/ /www.wto.org)

WWL-DAD:3 World Watch List for Domestic Animal Diversity, 3rd edition

Conclusions

The current and emerging technologies within the fields of genomics / epigenomics,
transcriptomics, metabolomics, proteomics and its uses for improvement of productivity in
livestock species were discussed. Due to the enormous progress in technologies, data generation
is becoming cheaper and easier, resulting in huge amounts of data at different ‘omics” levels. The
challenge that remains is to use all these ‘omics’-level data sets efficiently by removing errors/
noise via good quality control methods for each layer of dataset, appropriate data integration
as per the defined systems genomics hypothesis and statistical models, application of advanced
statistical-bioinformatic algorithms and meaningful interpretation of results. Through such
extended, biologically and functionally meaningful and accurate genomic selection methods,
improvement of animal production, health and conservation will leads to faster and more
sustainable in future.
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SP-50

GENOMIC SELECTION AND ITS USE IN
LIVESTOCK IMPROVEMENT

Sudipta Kumar Panda and Ashis Kumar Ghosh
Department of Animal Genetics and Breeding
G.B. Pant University of Agriculture & Technology
Corresponding Author’s E-mail: sudiptapandal989@gmail.com

In the past 50 years there has been an unprecedented increase in human population. On
the basis of current projections, the world population will reach 9 billion by 2030, so will be the
demand for food. If year 2000 were used as a base year, projections indicate an increase in global
meat consumption of 68% and in global milk consumption of 57% by 2030. For that reason we need
a rapid development in production via selection and breeding. The efficiency of the traditional
method of selection decreases when traits are difficult to measure, have low heritabilities, or
when not able to measure quickly, inexpensively and correctly in a large number of animals.
To overcome these drawbacks of traditional method, Meuwissen et al (2001) proposed genomic
selection. It is the selection on the basis of the genotypes for tens of thousands of random Single
Nucleotide Polymorphisms (SNPs) that cover the genome. Selection decisions are made based
on genomic breeding values (GEBV). Genomic selection increases the intensity of selection and
decrease generation interval by 3 times compared to the traditional method. At present, the
reliability of GEBV for production traits is often very high. Worldwide, approximately 2 million
dairy cattle have now been genotyped for the purposes of genomic prediction. The accuracy of
genomic prediction in dairy cattle exceeds 0.8 for production traits and 0.7 for fertility, longevity,
somatic cell count and other traits. In general, however, accuracies of genomic predictions in beef
cattle have been lower than in dairy cattle. Due to current availability of whole genome sequence
of animal and commercial whole genome SNP chips developed for important agricultural species
the genomic selection is gaining pace and will continue to develop in future.

SP-51

EXPLICATING EQUINE GENETIC DIVERSITY
THROUGH MARKER ASSISTED SELECTION AND
BIOINFORMATICS TOOLS

XV Annual Convention of Society for Conservation of Domestic Animal Biodiversity (SOCDAB)
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Anuradha Bhardwaj*, Saroj Panghal, Mamta Chauhan,
Yash Pal, A.K. Gupta and B. N. Tripathi

*Scientist, ICAR-National Research Centre on Equines, India Hisar-125001, Haryana, India;
Corresponding Author’s E-mail: dranu.biotech@gmail.com; Anuradha.Bhardwaj@icar.gov.in

The genetic variation in livestock is primarily owing to differences in DNA, base mutations, ;§-
Indels (insertions or deletions), the CNVs (Copy number variations) and fragments inverted or 1\
replaced etc. Although marker-assisted selection (MAS) and genomic selection (GS) have been
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scantly applied in the animal agriculture, their application in breeding programmes could be a
prolific area of research. During past more than 20 years, micro satellite screening was explicated
in the domestic animals extensively. In India, many native breeds of agriculturally important
livestock were assessed by microsatellite markers viz goat, chicken, cattle, buffalo, pig, camel,
horse and others, however, new insights into variant calling are always needed. There are seven
registered breeds of horses and one registered breed for donkey in India. These breeds have
adapted certain unique traits like endurance, relative disease tolerance, sturdiness, sure-footedness
and capacity to work under harsh climatic conditions. Past studies indicated indiscriminate
breeding in Indian horses especially Marwari breed, which attracts the attention of researchers to
dig in detail the population structure of these prestigious horses. Phenotypic similarities between
Marwari and Kathiawari as well as among pony breeds necessitated evaluation for predicting
exact relationship between breeds as well as extent of genetic diversity within each breed, their
mixing and structure between and within Indian equine breeds. The admixture, individual
relationship, genetic closeness and population structure were determined in Marwari and other
indigenous horses through F-statistics, POPGENE and Structure softwares. This study conducted
with a panel of 24 polymorphic microsatellites revealed high number of alleles and heterozygosity
in the Marwari horses. The admixture studies showed mixed structure and individual relationship
among the horses. For determination of selection signatures, Fst value was determined and most
of the markers are highly polymorphic as reflected from high polymorphism content, thus suitable
for horse genotyping studies. Systematic breeding and management is the need of the hour for
majestic Marwari breed.

SP-52

DIVERSITY STATUS OF ARUNACHALI YAK: A
PRECIOUS GERMPLASM OF INDIAN LIVESTOCK

Rekha Sharma', Himani Sharma’, Sonika Ahlawat’,
P.J. Das? S. Jay Kumar' and M.S. Tantia’
ICAR-National Bureau of Animal Genetic Resources, Karnal, India
2JCAR-National Research Center on Pig, Rani, Guwahati, Assam, India
Corresponding Author’s E-mail: rekvik@gmail.com
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Member of family Bovidae, domestic yak Poephagus grunniens L. is considered to be emerged
from its wild ancestor Poephagus mutus. Arunachali yak is the only known yak breed of India in the
list of 168 breeds registered so far for the indigenous germplasm, pointing towards predominantly
unexplored yak diversity of the country. Adaptation to extremely harsh environment makes this
animal one of the most important livestock genetic resources of the India. For the first time genetic
diversity status of Arunachali Yak was investigated by using 26 bovine microsatellite markers. All
the markers were polymorphic except one (ILSTS05) and a total of 233 alleles were detected. One
locus (MM12) depicting less number of alleles (3) was excluded from further analyses. Arunachali
yak was found to host considerable diversity as concluded by the number of alleles observed across
¢ loci (average 9.32+0.70, range 3-16). Observed heterozygosity (0.55+£0.04) was less than expected
/J/ heterozygosity (0.65+0.04) pointing towards decreasing level of diversity. In addition, positive
value of Fig index (0.14+0.04) in the population also pointed towards inbreeding. Recent bottleneck
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events were absent according to non-significant heterozygote excess based on Infinite Allele 3 £\
Model along with a normal ‘L’-shaped distribution of mode-shift analysis. According to published *, &4cid
reports, number of Arunachali yak population has shown a declining trend over the years due to
increased indiscriminate breeding, a shift in profession from agriculture to other sectors, threats
from predators and diseases, reduction in availability of fodder and a reduced enthusiasm among
yak herders (Brokpa). In summary, inbreeding and decline in population necessitates the need of
designing and implementing scientific management of Arunachali yak being an interesting gene
pool with moderate level of diversity.

Keywords: Arunachali Yak, Microsatellite markers, Genetic diversity, Inbreeding, Bottleneck.

SP-53

FIRST REPORT OF JERSEY HAPLOTYPE 1 (JH1)
MUTATION CAUSING SPONTANEOUS ABORTION IN
INDIAN JERSEY CATTLE: DEVELOPMENT OF NOVEL

PCR ASSAY FOR RAPID GENETIC SCREENING

Anshuman Kumar? L. D. Guptaz, Govind Mohan'?, Vineeth M.R.2, Ravikumar D.2,
Jayakumar S', R. S. Kataria® and S. K. Niranjan'
'ICAR-National Bureau of Animal Genetic Resources, Karnal- 132001 (Haryana)
[CAR-National Dairy Research Institute, Karnal 132001 (Haryana)
Corresponding Author’s E-mail: saketniranjan@gmail.com

Jersey haplotype 1 (JH1) comprises a haplotypic region of 5 Mbpon BTA 15, encompassing
a mutation locus (rs1115118696) at g15707169 position of CWC15 gene in cattle. This stop-gain
mutation causes premature termination of CWC15 splicosome-associated protein homolog, a
protein important for mRNA splicing, perhaps during embryonic development. It is the newest
and probably the most frequent lethal genetic mutation responsible for spontaneous abortions
in Jersey cattle across the world. This study was aimed to screen out the JH1 mutation in Indian
cattle population as well as developing a protocol for its rapid detection. We amplified a 1246
nucleotide long region of CWC15 exon 3-4 in a panel of 5 different genetic groups- Jersey, Jersey
Crossbred, Holstein Frisian (HF), HF Crossbreds and indigenous Bos indicus with 10 males in each
group. Amplified PCR products for each genetic group were further pooled and sequenced for
the presence of the JH1 mutant allele. Among these, we found a heterozygous condition of alleles
(wild C and mutant T) with two peaks at JH1 locus in Jersey genetic group only, whereas, in other
genetic groups only wild (C) allele was detected. PCR-RFLP by Tag’l enzyme was employed in
individual samples of these Jersey males, which confirmed the JH1 mutant allele in four malesin
heterozygous condition. A novel tetra-amplification-refractory mutation system (ARMS) PCR assay
was developed for screening of the JH1 mutation in cattle. The tetra-ARMS PCR assay was further
validated through developing alternate strategy of PCR-RFLP using Tag"l enzyme with outer pair of
tetra-ARMS PCR primer set. This is the first report about the presence of JH1 mutation in the Jersey
population in India, quite possibly with higher frequency; and needs urgent attention in order to ;4
avoid its further spread. Further, the novel tetra-ARMS PCR assay developed would be helpful for 1%
rapid screening of the JH1 mutation in cattle population, specifically of Jersey origin. '
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EVALUATION OF THE CHROMOSOME STABILITY OF
NATIVE AND CROSSBRED CATTLE OF ENDOSULFAN-
HIT AREAS OF KERALA

Bindya Liz Abraham
College Of Veterinary and Animal Sciences, Mannuthy
Kerala Veterinary and Animal Sciences University, Pookode
Corresponding Author’s E-mail: binliza@gmail.com

Kasaragod dwarf, a desi cattle variety and Holstein Fresian crossbred cattle, 30 each,
belonging to four major endosulfan-hit panchayaths of Kasaragod district of Kerala were evaluated
for their genome stability consequent to the chronic exposure to endosulfan over the past years.
Extensive survey and secondary data collection on the health history of the herds with regard to
growth, production, calf mortality, blood chemistry, teratogenic and reproductive abnormalities,
infertility and repeat breeding were undertaken. Cytogenetic investigation based on sister-
chromatid exchange (SCE) analysis of the metaphase spreads revealed that the SCE frequency/
cell in Kasaragod dwarf and HF crossbreds were 3.343 + 0.38 and 4.543 +0.42, respectively and in
both the genetic groups, the range of SCE /cell ranged from 0 to 9. The mean SCE/ cell in the native
and CB controls were 1.398 +£0.25 and 1.579 +0.21 with a range of 0 - 3 and 0 - 5, respectively. The
mean SCE frequencies for native and crossbred cattle in the endosulfan affected areas were found
to be higher by 184.5% and 176.4% than those for the control groups and this differed significantly
between the genetic groups (P<0.05). The range of SCE in the animals of affected region was also
found to be higher than the unaffected group. The significant increase in the SCE frequencies of
cattle reared in areas with high exposure of endosulfan throws light on the possible chromosomal
damage or mutation occurring at low frequencies but excellently repaired or balanced naturally
through replication to mask their physiological effects. It may also be noted that Kasaragod dwarf
cattle in spite of their low input management system and nomadic grazing behavior possessed
significantly lower SCE frequency than the crossbreds indicating the possibility of a stable genome
or much more chromosome stability when compared to the crossbred cattle of the region.

SP-55
A NEW INSIGHT ON THE ROLE OF DGAT1 SEQUENCE
POLYMORPHISM ON MILK FAT CONTENT IN
BOS INDICUS CATTLE
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Vijay Kumar Agrawal, Gyanchand Gahlot, Mohammed Ashraf,
Govind Dhakad, Hemlata Chouhan and Sonal Thakur
Molecular Genetics Laboratory, College of Veterinary and Animal Science
Rajasthan University of Veterinary and Animal Sciences, Bikaner, Rajasthan-334001
Corresponding Author’s E-mail: drsonalvet@rediffmail.com

The candidate gene DGAT1 (Diacylglycerol acyltransferase) responsible for the biosynthesis
of triglycerides in milk fat was found to be fixed for lysine allele in most Bos indicus cattle breeds
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of India however isolated phenotypic trials suggested the presence of discernible variation in % A7
milk fat of indigenous cattle. Therefore the present study was conducted to explore the presence ‘%o&
of genetic variation in DGAT1 gene through multimarker based system and to observe their
association with milk fat content in three indigenous cattle breeds (Rathi, Sahiwal and Kankrej).
Blood samples were collected from 225 randomly selected milking cows with 75 samples from each
breed maintained at LRS, Bikaner and LRS, Kodamdesar. A 411 bp fragment length of DGAT1 gene
was amplified at an annealing temperature of 52°C through species specific primer after extraction
of quality genomic DNA from whole blood. Two markers system RFLP and SSCP along with
SNP analysis was carried out to detect DGAT1 sequence polymorphism. Milk samples from the
respective animals were also collected on three different occasions for the estimation of milk fat.
The result indicated fixed nature of DGAT1 gene in all the studied animals through RFLP marker
however SSCP marker detected the presence of five different polymorphic banding patterns in
studied fragment with between breed variations. Sequence analysis of the representative SSCP
banding patterns revealed the occurrence of four different sequence variations with an overall of
eight SNP’s. Association analysis revealed the presence of significant association of polymorphic
banding pattern with milk fat percent in indigenous cattle. The present study concluded that
sequence variation in DGAT1 gene could be responsible for modulation of milk fat percentage in
indigenous cattle.

Keywords: DGATI gene, Multimarker, Sequence Polymorphism, Milk Fat.

SP-56

INVESTIGATION OF C>T AND G>T POLYMORPHISM
IN SECRETED PHOSPHO PROTEIN 1 (SPP1) GENE OF
INDIAN CATTLE BREEDS

Mona Sharma, Satyendra Pal Singh, Madhu Tiwari, Deepak Sharma, Rakesh Goel,
Avneesh Kumar and Brijesh Yadav
Department of Animal Genetics and Breeding, College of Veterinary Science & Animal Husbandry,
U.P. Pt. Deen Dayal Upadhyay Pashu Chikitsa Vigyan Vishwavidhyalaya evam Go Anusandhan
Sansthan (DUVASU), Mathura
Corresponding Author’s E-mail: drmtiwaril10978@yahoo.co.in
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Secreted phosphoprotein 1 (SPP1) is a highly phosphorylated glycoprotein expressed by
several cell types and it is normally produced in bone, teeth, kidney and epithelial lining tissues.
SPP1 gene also has potent roles in growth, production and reproduction of the animals. It plays
important role in initiation and maintenance of pregnancy, as well as in the development of the
fetus. A C>T (intron IV) and G>T (exon 7) polymorphism in SPP1 gene, has been associated with
milk yield, fat % and protein % traits in exotic cattle. These polymorphic studies are lacking in
Indian cattle breeds. In the present study, polymorphism study was undertaken in 147 Sahiwal (n
=72) and Hariana (n = 75) cattle maintained at ILFC, DUVASU, Mathura using PCR-RFLP assay. ;
The amplified fragments of the SPP1 intron IV and exon 7 regions revealed 204 bp and 290 bp, ;§"
respectively. The amplified products were digested with Bsrl and HpyCH4IV restriction enzymes, L\
respectively. The Bsrl/PCR-RFLP assay of SPP1 gene revealed only TT genotype (290 bp; 100%)
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with T allele (1.0). The HpyCH41V /PCR-RFLP assay of SPP1 gene also revealed only TT genotypes
(204 bp; 100%) with T allele (1.0). Therefore, association analysis was not preformed with milk
production traits.

SP-57

DIFFERENTIAL NEUTROPHIL GENE
EXPRESSION IN BLOOD AND MILK DURING PRE-
IMPLANTATION PREGNANCY IN KARAN FRIES
CATTLE

Pramod Singh Painkra'?, Jayakumar Sivalingam'’, Ajay Dang?,
Ranjit Kataria', Sakthivel Sevlan? Ravi Kumar D?, Vineeth M R?,
Ankita Rautela? Karanveer Singh® and Satpal Dixit!

"ICAR-NBAGR, Karnal, Haryana, [CAR-NDRI, Karnal, Haryana.
Corresponding Author’s E-mail: jeyvet@gmail.com

The blood leucocytes, neutrophils being the first line of defense detect the implanting
embryo, which is semi-allogenic and show changes in their gene expression. It is possible
to diagnose cattle as non-pregnant around 21-24 days post insemination. Nevertheless, by
determination of progesterone (P4) concentration pregnant animals cannot be assured confidently.
The failure of the conceptus to signal its presence can lead to pregnancy loss. Identification
of suitable methods that allow pregnancy diagnosis around or before Day 20 after artificial
insemination will be of considerable value. The present study has been carried out to understand
the differential gene expression as a tool for early pregnancy diagnosis in neutrophil cells isolated
from blood and milk. The blood and milk samples were collected on 0, 4, 8, 12, 15, 18 and 21 days
post artificial insemination, respectively from Karan Fries cattle (N=20). Animals were grouped
into pregnant and non-pregnant by estimating the progesterone level in blood plasma sample
collected on day 18 post Al and were further confirmed for pregnancy by ultrasound on day 35
and rectal palpation on day 45. The relative gene expression of IFI16 (Interferon-inducible protein
16), MX1 (Myxovirus resistance 1), OAS1 (2, 5-oligoadenyl synthatase 1) and TNFa (Tumor
necrosis factor alpha) genes were studied. Statistical analysis between pregnant and non-pregnant
animals in both blood and milk samples revealed that [FI16 gene was up regulated in the milk
samples of pregnant animals on 8 day and found to be significantly different (P<0.05) between
pregnant and non-pregnant cattle. The relative gene expression of IFI16 on 8" day of Post Al
in milk samples can be used as a non-invasive method for early pregnancy detection and as a
biomarker for early detection of pregnancy in cattle on 8" day post-Al in milk.
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RECOVERY OF GENETICALLY SUPERIOR EMBRYOS
FROM THARPARKAR DONOR COWS UNDER
THARPARKAR EMBRYO TRANSFER PROGRAMME AT
LIVESTOCK RESEARCH STATION,
BEECHWAL (RAJUVAS)

Chandra Shekher Saraswat’, Rajesh Kumar Singhz, Sunanda Sharmal,
SP Singh®, Sanjay Bhalodia® and Manjeet Soni*
Livestock Research Station, Beechwal.
'Department of Veterinary Gyanecology & Obstetrics, Navania,
"Director of Research, RAJUVAS, Bikaner; 3NDDB, Dairy Services;
“Livestock Research Station, Beechwal
Corresponding Author’s E-mail: drsaraswat83@gmail.com

The establishment of pregnancy in the cow involves a complex series of interrelationship
between embryo, its uterine environment and the corpus luteum. The embryo is known to
produce proteins, steroids and prostaglandis with both luteotrophic and anti-luteolytic effects
and also regulatory effect on the uterine blood flow, nutrient transfer, embryo migration and
others events associated with the establishment and maintain of pregnancy. In a giant leap in
the conservation and propagation of the Indigenous Tharparkar elite breed of cow. Rajasthan
University of Veterinary and Animal Sciences, Bikaner has employed the surrogacy techniques
in collaboration with NDDB dairy services that helps take multiple calves a year from a cow. A
pilot project on Multiple Ovulation Embryo Transfer (MOET) in Tharparkar cows is executed at
Livestock Research Station, Beechwal. The first phase of this pilot project was initiated during
the Month of April, 2017. Under this pilot project, Five Elite Tharparkar cows having Lactation
more than 3500 litre were used as a Donor animal for the production of embryos. After the
estrus synchronization and superovulation protocol, (40%) Two elite cows were undergone non-
surgical embryo flushing for the recovery of genetically superior Tharparkar embryos. Total 11
good quality transferable embryos were recovered non-surgically in two Flushing from two Elite
Donor Tharparkar cows.

XV Annual Convention of Society for Conservation of Domestic Animal Biodiversity (SOCDAB)

Keywords: Indigenous, Donor, Recipients, Embryo, Flushing.
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A MULTI-BREED ASSOCIATION STUDY REVEALS
TRANSITION PROTEIN 2 (TNP2) mRNA LEVELS ARE
ASSOCIATED WITH SPERM HEAD ABNORMALITIES

Rafeeque Rahman Alyethodi, Shrikant Tyagi, Rani Alex,
Achintya Kumar Das, Umesh Singh, Rachna Tyagi, Ankur Sharma,
Sarvesh Arya, Sushil Kumar, Rajib Deb, Gyanendra Singh Sengar,

Thiruvothur Venkatesan Raja and Birham Prakash

ICAR-Central Institute for Research on Cattle, Meerut, UP, India
Corresponding Author’s E-mail: rfq_rahman@yahoo.co.in

Protamins and Transition nuclear proteins (TPs) are the major proteins important for
histone displacement and chromatin condensation during mammalian spermatogenesis. So,
the current study was planned to assess the association of four genes viz. Protamin 1 (PRMI),
Protamin 3 (PRM3), Transition protein 1 (TNPI) and Transition protein 2 (TNP2) on sperm
morphological abnormalities in different breeds of cattle viz Sahiwal, Holstein Friesian and
Frieswal. Six bulls with three to six ejaculates per bull of each breed were utilized in the study.
The morphological abnormalities viz head, midpiece and tail abnormalities were assessed using
standard procedure of eosin-nigrosine staining followed by counting of 200 spermatozoa in
different fields. Ejaculates are categorized into poor and good quality based on the recommended
standards viz head abonormalities (poor = 7%, good < 7%), midpiece abnormalities ((poor = 7%,
good < 7%) and total abnormalities (poor = 20 %, good < 20%). The total RNA was extracted
by lysis of sperm cells were lysed using acid guanidinium thiocyanate-phenol-BCP lysis
mixture followed by column purification. The genomic DNA contamination was assessed using
the intron-spanning PRM1 primer. The real time PCR studies were carried out on the cDNA
synthesized by the Superscript III enzyme mix. The data was analyzed using GLM Statistical
Analysis Software (SAS Institute Inc., Cary, NC, USA, 2002) with breed and morphological
abnormalities as fixed effects. The expression of TNP2 mRNA was higher in the sperms with
head abnormalities. Other morphological abnormalities revealed no variation in the expression
any of the genes studied. Premature translation of TNP2 mRNA is reported to be one reason for
abnormal head morphogenesis, reduced sperm motility and male infertility. The current study
reveals that mRNA level of TNP2 could be a better indicator of the head abnormality across
multiple breeds.
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CHARACTERIZATION OF THE COMPLETE SEQUENCE
OF MYOSTATIN GENE IN MALPURA SHEEP

Jyoti, Najif Akram, Gopal Ramdasji Gowane and Sudhir Kumar Kashyap
Department of Veterinary Microbiology and Biotechnology, Rajasthan University of Veterinary and
Animal Science, Bikaner, Rajasthan and Animal Genetics and Breeding Division, ICAR-Central Sheep
and Wool Research Institute (CSWRI), AvikaNagar, Rajasthan, 304501
Corresponding Author’s E-mail: jyotibishnoi88@gmail.com

This study presents the first report of complete Myostatin (Growth/Differentiation Factor-8)
sequence characterization in any Indian sheep breed. Myostatin also known as GDF-8 is negative
regulator of skeletal muscle growth, responsible for double muscling in animals including sheep.
In double muscling, muscle mass is increased which results in the decreased weight of bones, fat
and digestive tract. The decrease in weight of other body component results in heavier carcasses
and a higher proportion of leaner and expensive cuts of meat. The leaner and heavier carcasses
are favorable for both farmers and processors as consumers require leaner cuts of meat.There has
been no study in Indian sheep breeds that characterize the complete sequence of the Myostatin
till now and in the present study we addressed this issue. We have amplified and sequenced
complete Myostatin gene (~8.0 kb) having 2 Exon and 3 Intron, flanked by 5 and 3° UTR. The blood
samples of 529 animals of Malpura sheep, a native mutton breed of Rajasthan was used as a source
of DNA. The complete sequence was fragmented in 18 different parts for easier amplification
and sequencing using already reported primers (Han et al 2013). The fragments P1 to P18 were
amplified using Polymerase Chain Reaction (PCR) followed by sequencing of PCR products
and also sequencing of cloned DNA insert (TA cloning vector) for confirming the sequence. The
complete sequence was then curated using Emboss (Rice et al, 1999). The sequence of 8002 bp was
obtained which was then compared with the GDF8 sequence of other exotic breeds (cattle, sheep,
goat, buffaloand pig) and Indian breeds available in Gene Bank. A total 16 nucleotide substitutions
were identified in Malpura sheep. Out of these 16 substitutions, 2 were located in promoter
region, 3 in the 5’UTR, 6 in intron 1, 1 in intron 2 and 4 in 3'UTR. The predicted protein sequence
generated (in silico) is of 375 amino acid and shows a difference at position number 274 [Glutamic
Acid (Glu) to Valine (Val)] among previously reported Indian sheep breed. Further studies with
regards to association of the variation obtained in this population with the growth data in Malpura
sheep needs to be undertaken.
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EVALUATION OF SEMEN QUALITY PARAMETERS AND
THEIR RELATIONSHIP WITH FERTILITY IN THREE
GENETIC GROUPS OF LAYER CHICKEN

Gurjot Kaur Mavi', P. P. Dubey’, Ranjna S. Cheema?, S. K. Dash® and B. K. Bansal
'Department of Animal Genetics and Breeding (Directorate of Livestock Farms)
Department of Veterinary Gynaecology and obstetrics
Guru Angad Dev Veterinary and Animal Sciences University, Ludhiana, Punjab, India
Corresponding Author’s E-mail: prakashagb@gmail.com

Evaluation of semen quality parameters is very important before selection of breeding cocks
used for fertility and hatchability of eggs. The aim of this study was to characterize the semen
parameters of roosters belonging to three different genetic groups viz RIR, Punjab Red and RIR
X local cross. Semen was collected from 210 birds for semen evaluation using the abdominal
massage technique which includes 80 for RIR, 80 for Punjab Red and 50 for RIR X local cross
maintained at poultry research farm under Directorate of Livestock Farms, GADVASU, Ludhiana.
Semen parameters evaluated for color, volume, sperm concentration, semen pH, sperm motility,
sperm viability, HOST and acrosome integrity. Twenty roosters/genetic group were also evaluated
for fertility rate. There was no significant difference in color and pH among three genetic groups.
RIR X local cross had significant higher (p<0.01) ejaculate volume (0.51 £ 0.02 ml vs. 0.27+0.01
and 0.3040.01ml), sperm concentration (2804.70 + 114.61 vs. 1826.10+77.66 and 2133.50+81.18X10°
sperms/ml), sperm motility % (66.60+2.12 vs. 55.38+1.82 and 51.95+1.84), sperm viability %
(72.43£2.06 vs. 64.67+1.88 and 51.25£1.89) and HOST % (64.59+2.61 vs. 58.55+1.17 and 47.09+2.11)
than RIR and Punjab Red, respectively. Interestingly, RIR X local cross had significant lower
(p<0.01) partially damaged sperm % (36.96+2.81 vs. 41.84+1.78 and 48.98+1.89) and fully damaged
sperm % (14.15%3.39 vs. 26.27+1.93 and 31.25+2.46) than RIR and Punjab Red, respectively
indicating desirable performance. In similar fashion the fertility rate for RIR X local cross was
found to be higher (75 vs. 66 and 67 %) than Punjab Red and RIR, respectively. It can be concluded
that the semen parameters of roosters of different genetic groups must be evaluated to select the
roosters for improving fertility rate and hatchery enterprise. Moreover the crossbreeding of local
germplasm with RIR can therefore be used as a strategy to improve semen quality of roosters of
different lines under intensive management system.
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IN-SILICO COMPARISON OF MICRO-ARRAY PROFILE
OF HPAIV AND LPAIV INFECTED CHICKEN CELL LINE

Avneesh Kumar', Satyendra Pal Singh', Madhu Tiwari',
Deepak Sharma’, Vijay Kumar', Vinod Kumar Singh” and Rakesh Goel'
"Department of Animal Genetics and Breeding, *Department of Microbiology,
U.P. Pt. Deen Dayal Upadhyaya Pashu Chikitsa Vigyan Vishwavidyalaya Evam Go Anusandhan
Sansthan (DUVASU), Mathura - 281001(UP)
Corresponding Author’s E-mail: avidyou@gmail.com

Avian influenza is an important infectious disease of poultry industry as well as public
health concern, based upon the pathogenesis of the H5N1 influenza viruses may be categorized
as Highly Pathogenic and Low Pathogenic Avian influenza. This work was done to unravel the
differences between the mechanism of pathogenesis at the molecular level between infection
caused by HPAI and LPAI in the same host i.e. chicken. To study the humongous information
about genome-wide host response the utilization of microarray is the perfect tool but the only
constraint is to get meaningful results from the sea of data generated. The microarray data are
available freely at public micro-array Data Repositories like Array Express & NCBI-GEO, raw
microarray data acquired by searching these public databases for the in-silico analysis with the
help of statistical software. Comparative analysis of differentially expressed genes revealed that
2193 genes in HPAI and 916 genes in LPAI were uniquely expressed while 1997 were commonly
expressed. Interestingly from commonly expressed genes 76 genes down regulated in LPAI were
up regulated in HPAI while 32 genes up regulated in LPAI were down regulated in HPAI. This
differential gene expression in same host in response to two different subtypes of avian influenza
viruses may be the key to understand subtle differences in the mechanism of pathogenesis.

Keywords: Duck, avian influenza virus infection, differential host immune response, microarray, host immune
genes, In-silico.
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MOLECULAR CHARACTERIZATION AND GENETIC
VARIABILITY OF ALPHA CASEIN GENE, CSN1S1 IN
BIKANER CAMEL (CAMELUS DROMEDARIUS) MILK

Karan Veer Singh, Jayakumar S, S. P. Dixit and Z.S. Malik’
National Bureau of Animal Genetic Resources, GT Road Bye Pass, Karnal, Haryana.
*Lala Lajpat Rai University of Veterinary and Animal Sciences, Hissar, Haryana.
Corresponding Author’s E-mail: karan_veer@yahoo.com

Camel milk is an important protein source for the nomadic communities living in the arid s§*
lands of the world, in recent years there has been an increasing in consumption of non-bovine milk

as an alternative protein source for humans. Camel milk seems to contain larger amount of total
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proteins, such as lactoferrin and immunoglobulins as compared to the cow milk, which may be
responsible for the better antimicrobial properties. The casein fraction of milk proteins consists of
four caseins, namely asl-casein, as2-casein, B-casein and k-casein. Casein genetic polymorphisms
are important due to their effects on quantitative traits and technological properties of milk. This
work was designed to study occurrence of polymorphism of a-casein in native Bikaneri camel
(Camelus dromedarius) raw milk sample and to characterize these variants on molecular level. The
sequencing revealed that the size of alpha (s1)-casein cDNA was of 1087 bp with GC content of
4258 percent. These results were comparable with other submitted sequences in NCBI for a-casein
gene (1094 bp). a-casein C variant shows a single G > T nucleotide substitution in the exon 5,
leading to a non-synonymous amino acid exchange (p.Glu30 > Asp30, GenBank ID: JF429138)
in comparison to a-casein A and D. At cDNA level, no further single nucleotide polymorphisms
could be identified in a-casein A, C and D. The variants A and C are characterized by missing
of exon 18 as compared to CSN1S1* B, due to DNA insertion of 11 bp at intron 17 which alter the
pre-mRNA spliceosome machinery, multispecies alignment of Martin ef al (2003) already confirms.
It is well known that the variation in mRNA and protein is primarily due to alternative splicing,
duplication and insertion/deletion events in addition to nucleotide mutations. However, this
could be a starting point for further characterization of genetic diversity in camel milk proteins.
Milk protein variability would help in studying association concerning milk performance traits
in camel.
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3
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A METHODOLOGY TO ASCERTAIN SNPS IN THE GENE
ENCRYPTING ACETYL-COA ACETYLTRANSFERASE-2
(ACAT-2) AND THEIR ANTICIPATED ROLE IN
METABOLIC PROCESSES IN PIG

Simrinder Singh Sodhi?*, Ki Duk Song3, Neelesh Sharmal,

Do Luong Huynh', Mrinmoy Ghosh', Nam Eun Kim', Sung Jin Lee®,
Chul Woong Kang’, Sung Jong Oh' and Dong Kee Jeong™*
Location of study: - Jeju National University, Jeju-si, Jeju-do, Republic of Korea.
Corresponding Author’s E-mail: simrindersodhi@gmail.com
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'Department of Animal Biotechnology, Faculty of Biotechnology, Jeju National University, Jeju-

si, Jeju-do, Republic of Korea, 2Depar’cment of Animal Genetics and Breeding, Guru Angad Dev
Veterinary and Animal Sciences University, Ludhiana, 3The Animal Genomics and Breeding Center,

Hankyong National University, Anseong-si, Gyeonggi-do, Republic of Korea, “Department of

Animal Biotechnology, College of Animal Bioscience and Technology, Kangwon National University,

Chuncheon, Republic of Korea, >Department of Mechanical and System Engineering, College of

Engineering, Jeju National University, Jeju-si, Jeju-do, Republic of Korea, *Sustainable Agriculture
Research Institute (SARI), Jeju National University, Jeju-si, Jeju-do, Republic of Korea.
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The novel liver protein acetyl-CoA acetyltransferase-2 (ACAT-2) is involved in the beta-

J single nucleotide polymorphism (nsSNP) analysis, as well as its annotation in terms of metabolic
process with another protein from the same family, namely, acetyl-CoA acyltransferase-2




STC ANIMA o
o S0y,

(ACAA-2) was performed in Sus scrofa. This investigation was conducted to understand the § 47
most important nsSNPs of ACAT-2 in terms of their effects on metabolic activities and protein ‘%o&
conformation. The two most deleterious mutations at residues 122 (Isoleucine to Valine) and 281
(Arginine to Histidine) were found in ACAT-2. Validation of expression of genes in the wet- lab also
supported the idea of differential expression of ACAT-2 and ACAA-2 conceived through the in silico
analysis. Moreover, analysis of the relative expression of ACAT-2 and ACAA-2 in the liver tissue of
Jeju native pig (JNP) of Jeju- do, South Korea showed that the former expressed significantly higher
(P<0.05). Overall, the computational prediction supported by wet laboratory analysis suggests that
ACAT-2 might contribute more to metabolic processes than ACAA-2 in swine.

Furthermore, our GO analysis, evaluation of mRNA and protein expression in the laboratory
has indicated that ACAT-2 plays more important role in lipid and cholesterol metabolism in pig
than bovine. Therefore, this study can be used as a stepping stone for planning future studies on
the role of nsSNPs in metabolic processes, especially in pigs. The associations of SNPs in ACAT-
2 with fertility and production traits might be used as handful tool while planning the breeding
programmes for the improvement of growth performance in indigenous breeds like Jeju Native
Pig (JNP).

Keywords: Acetyl-CoA acetyltransferase-2 (ACAT-2), acetyl-CoA acyltransferase-2 (ACAA-2), non-synonymous
single nucleotide polymorphism (nsSNP) and Jeju Native Pig (JNP).
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COMPARATIVE EXPRESSION OF SNP g.22304A>G AT
PORCINE MUC13 GENE IN NATIVE INDIAN PIG

Rebeka Sinha'’, Nihar Ranjan Sahoo?, Pushpendra Kumar? and Kush Shrivastava®
'Ph.D. Scholar, Animal Genetics and Breeding Division, ICAR- National Dairy Research Institute,
Karnal; ’Division of Animal Genetics, Indian Veterinary Research Institute, Izatnagar
3Department of Animal Husbandry, Govt. of M.P., Madhya Pradesh, India
Corresponding Author’s E-mail: sinha.vet31@gmail.com

The present study aimed to explore MUC13 expression profile across differentially
susceptible (adhesive) phenotypes of native Indian (desi) diarrhoeic pigs having different
genotypes. Previously we reported the SNP loci g.22304A>G to be polymorphic and allelic/
genotypic frequencies were differing significantly (P<0.05) in adhesive (susceptible), non-adhesive
(non-susceptible) and weak adhesive (less susceptible) population of native Indian pigs. AA (306bp,
231bp), AG (306bp, 231bp, 108bp, 198bp) and GG (231bp, 198bp, 108b) genotypes were observed at
g.22304A>G locus. Quantitative RT-PCR based profiling of target gene in jejuna of animals having
AA, AG and GG genotypes revealed that although, expression was different in various genotypes
with the highest level in the AA, moderate levels in the GG and low levels in the AG genotype,
differences were found to be statistically non significant (p<0.05). While, the absence of significant
effect of mRNA expression of MUC13 gene across genotypes indicates no direct functional role,
the structural role cannot be ignored as the receptor gene is expected to be located within that
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POLYMORPHISM OF RYR1, PRKAG3, HFABP, MYF-5
AND MC4R GENES IN INDIGENOUS PIGS

B. L. Saini', G. K. Gaur?, N. R. Sahoo?®, B. C. Naha', A. Barnwal’,
V. Yadav?, R. K. Jaiswal’ and S. Kumar®
Ph.D. Scholar, Animal Genetics, ICAR-IVRI; 2Principal Scientist and Head,
LPM Section, ICAR-IVRI; 3Senior Scientist, Incharge-SPF, ICAR-IVRI;
“Ph.D. Scholar, DCB Division, ICAR-NDRI;
SPh.D. Scholar, LPT, ICAR-IVRL; °Ph.D. Scholar, P&C, ICAR-IVRI
Corresponding Author’s E-mail: vetblsaini30@gmail.com

Meat is one of the biological sources of protein in human diet and pork is most widely
produced and consumed meat in the world. Meat quality is economically important trait because
it plays a critical role in purchase intention of consumers and is directly connected to revenue
of producer. A number of candidate genes have been identified as potentially relevant to pork
quality traits. Ryanodine receptor 1 (RYR1) gene has been reported as main cause of PSE in various
pig breeds. PRKAGS3 gene is primarily expressed in white skeletal muscle fibers. The functional
mutation in PRKAGS3 gene is correlated with increased glycogen content in skeletal muscle. Heart
fatty acid-binding protein gene (H-FABP) is involved in fatty acids transport. Melanocortin-4
receptor gene (MC4R) plays an important role in energy homeostasis and is associated to growth
rate and feed intake. MYF-5 has been associated to intramuscular fat (IMF). The present study was
undertaken to screen the population of indigenous (Bareilly local) pigs for SNPs (RYR1, PRKAGS3,
HFABP, MYF-5 and MC4R), associated with meat quality traits. A total of 19 indigenous pigs,
maintained at Swine Production Farm, Livestock Production and Management Section, ICAR-
Indian Veterinary Research Institute, [zatnagar, Uttar Pradesh, India; a unit of ICAR- All India
Coordinated Research Project on Pigs, were used in study. RYR1, HFABP and MYF-5 gene was
monomorphic with NN, HH and DD genotype, respectively. SNPs were genotyped by PCR- RFLP.
PRKAGS3 gene had two genotypes, RR and QR with 89 and 11% frequency. Three genotypes GG,
AA and AG with frequency of 42, 5 and 53% were observed for MC4R gene. Allelic frequencies
for 5 SNPs were 1.0 and 0.0 (N/n), 0.05 and 0.95 (R/Q), 1.0 and 0.0 (H/h), 0.00 and 1.00 (C/D)
and 0.32 and 0.68 (A/G), respectively. The value for PRKAG3 (c.599 G>A) SNP locus of PIC,
heterozygosity and allelic revealed that population under investigation is of very low diversity
and of intermediate diversity for MC4R (C.1426 A>G) SNP locus.
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AN INVESTIGATION ABOUT CROSSTALK OF INNATE
AND ADAPTIVE IMMUNITY GENES IN RESPONSE
TO CLASSICAL SWINE FEVER VACCINATION IN
INDIGENOUS VERSES CROSSBRED PIGS USING RNA
SEQ ANALYSIS
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Vaishali Sah!, Ravi Kumar? and Amit Kumar®

'PhD Scholar, *Principal Scientist, Animal Biotechnology, * Senior Scientist,
Animal Genetics Division, Indian Veterinary Research Institute, Izatnagar, Bareilly
Corresponding Author’s E-mail: vetamitchandan07@gmail.com

In the present investigation genetic basis of the differential immune response and
transcriptome profile was explored at different time points after classical swine fever vaccination
in crossbred and indigenous pigs. The monocyte derived macrophages (MDMs) of indigenous
and crossbred pigs were challenged with virulent strain CSFV for elucidating the changes in
transcriptome profile. The humoral immune response measured in terms of mean percentage
inhibition (PI) values in crossbred was found to be higher (74.87 %) than indigenous pigs (58.20
%) at 21 dpv. The rate of reduction of ratio of CD4/CD8 was significantly higher in crossbred pigs
than indigenous pigs at 7 dpv. The dataset indigenous versus crossbred (control) 7 dpv comparison
showed, Fc-receptor mediated phagocytosis in macrophages and monocytes, TREM1 signaling,
Interferon signaling, MIF regulation of innate immunity, inflammasome pathway, iNOS signaling,
dendritic cell maturation, IL-8 signaling, IL-6 signaling, production of nitric oxide species, role
of pattern recognition receptors in recognition of viruses, as the top 10 key canonical pathways
were activated in indigenous pigs. The top 20 upstream regulators activated were S100A9,
S100A8, NFE2, CD14, IRF7, SPP1, CAPN3, NCF1, TNFSF13B, TLR4, OLR1, DDX58(RIG1), ILIRAP,
TYROBP, GATA2, PLAUR, TLR2, SPI1, CXCL2, TLRS; whereas CBL, MAP4K4, TRIM24,TFRC,
CD200 regulators were inhibited in indigenous at 7dpv than crossbred pigs. The indigenous versus
crossbred (control) at 21 dpv revealed EIF2 Signaling, GNRH Signaling, PPAR Signaling, prolactin
Signaling, IL-3 Signaling, eNOS signaling and dendritic cell maturation were activated key
canonical pathways. The upstream regulators activated were SELP, SPP1, HNF4A, ATF4, CCL5,
VIPAS39, IL1A, SIRT2, CAPN3, ECSIT, NR1H3, RELA, HSPA5, TP53, TFEB; whereas, VAV2, VCAN,
CD24, CUL4B, FAS, OSM, RICTOR, MTM1, PROC were inhibited. The validations of differentially
expressed genes using qRT-PCR were in concordance with RNA Seq analysis.
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BETA(f3) CASEIN GENE POLYMORPHISM AND
ASSOCIATION WITH MILK PRODUCTION
TRAITS IN MALVI, NIMARI, SAHIWAL
AND HF CROSSBRED CATTLE

Akhilesh Pandey' and M.S. Thakur'

! Assistant Professor, Department of Animal Genetics and Breeding
GB, College of Veterinary Science and Animal Hubandary
N.D.V.S.U,, Jabalpur (MP), INDIA, 482001.
Corresponding author e-mail: akpandey1109@rediffmail.com

Present investigation was carried out on 50 each of Malvi, Nimari, Sahiwal and HF
Crossbred cattle by PCR-RFLP method which was also confirmed by sequencing. The PCR-RFLP
analysis of -casein (CSN2) gene digested with enzyme Ddel which showed monomorphic results
in Malvi and Nimari cattle where only A2A2 (121/121bp) genotype was recorded. However,
A2A2 (121/121bp) and A1A2 (121/86/35bp) genotypes were observed in Sahiwal and HF
crossbred cattle at B-casein (CSN2) gene locus. All the PCR products of above four breeds were
also digested by HindIII restriction enzyme (RE) which showed monomorphic results. At -Cn
gene locus the frequency of A2 gene and A2A2 genotype was comparatively higher in all four
breeds. The frequencies of A1A1, A1A2 and A2A2 genotypes were found to be 0.00, 0.00 and 1.00
in Malvi; 0.00, 0.00 and 1.00 in Nimari; 0.00, 0.30 and 0.70 in Sahiwal and 0.00, 0.64 and 0.36 in HF
crossbred cattle, respectively. The respective gene frequency for Al and A2 alleles were found to
be 0.00 and 1.00 in Malvi; 0.00 and 1.00 in Nimari; 0.15 and 0.85 in Sahiwal and 0.32 and 0.68 in HF
crossbred cattle. Chi-square values between observed and expected genotypic frequencies at this
locus were found to be non-significant in Malvi, Nimari and Sahiwal breeds of cattle, indicating
that the populations of these animals were in Hardy-Weinberg equilibrium (HWE) at p-Casein
(CSN2)/Ddel gene locus, while Chi-square value was found to be significant (P<0.01) for HF
crossbred cattle revealed that Hardy Weinberg disequilibrium at the locus for this population. The
genetic relatedness among the four breeds of cattle ware determined on the basis of phylogenetic
relationship. At Beta casein gene locus Sahiwal was found closer to HF as compared to Nimari
and Malvi. The results of analysis of variance showed significant differences between milk yield
(MY), daily milk yield (DMY), lactation length (LL), lactose (%) and SNF (%) of both genotypes in
Nimari, Malvi and HF crossbred cattle. Higher MY and DMY was recorded for A1A2 genotyped
animals but rest traits noticed higher in A2A2 genotyped animals.
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APPLICATION OF ANCESTRY-INFORMATIVE
MARKERS AS A TOOL FOR PREDICTING
ADMIXTURE LEVELS IN DIFFERENT
CROSSBRED CATTLE IN INDIA

Supriya Chhotaray, Manjit Panigrahi and Bharat Bhushan
Division of Animal Genetics
Indian Veterinary Research Institute, Izatnagar, Bareilly, Uttar Pradesh, India
Correspondence Author’s e-mail: manjit707@gmail.com

Inferring inheritance level in cross-bred cattle population with the help of SNP genotype
data serves as a solution to the constraints in updating the ongoing crossbreeding and upgrading
policy (ies). In Indian scenario the high genotyping cost can be reduced by finding a small panel
of PCA-Informative Markers (PCAIMs). Hence, in the present study we have aimed to provide
an insight of admixture level in different crossbred cattle in India with the help of PCAIMs. To
prove the hypothesis an established crossbred namely Santa Gertrudis population genomic data
were analysed. Santa Gertrudis is a cross between Brahman bulls and Beef Shorthorn females with
an inheritance level of 37.5% and 62.5%, respectively. A total number of 74 animals’genomic data
from public repository (DRYAD) were included in the study with genotypic coverage > 95%.
Starting with the 50K BeadChip data, 39,615 common SNP markers were included after a quality
check for different parameters. Principal component (PC) analysis was performed over the 39,615
markers. The PC1 and PC2 explained 25.5% and 3.5% of the total variance of the population.
The SNPs hence, significantly correlated with PC1 with p<0.05 were included in the study and
ordered on the basis of significant correlation. A total of 192 outliers and removed them from the
analysis. Eight different panels of SNPs were formed retaining top 50, 25, 12.5, 6.25, 3.125, 1.56,
0.78 and 0.39 percentage of 39,423 SNPs correlated with PC1. Assuming, K values of 2, with 20,000
burn-in and 30,000 MCMC runs in the STRUCTURE software, an effective substructure of the
population was obtained for 39,423 markers as well as for the eight different panels of markers.
The smallest possible panel contained a total number of 154 markers predicted the ancestry level
with approximately 99 % accuracy and thus can be termed as Ancestry-Informative Markers. The
results were in accordance with the original blood inheritance of Santa Gertrudis as per pedigree
analysis.

XV Annual Convention of Society for Conservation of Domestic Animal Biodiversity (SOCDAB)

NATIONAL SYMPOSIUM: Sustainable Management of Livestock and Poultry Diversity for enhancing the Farmers” Income &

=
IS
<
=
12}
8
5
=
-
g
g
IS
~
4
a
@
[}
9
=1
Rt
o
95
T
£
=1
<
3
>
-
g
(=]
=
U
3
]
>
S
S
>
=
2
-
[}
>
2
=1
=}
=
G
<
=
12}
8
5
~
g
[~
5
2
9
@
—
=
E
=
<
3
>
-
3
&
=
[}
2
©
>
N
S
(9]
&0
)
=
o
O
=
(o
e
—
IS
&
>
-
g
5
-
B
o
Y
o
-
S




©
o

R CONSERY,
« 47,%
S

\%Ak

o
)

L]
)
g
]
o}
[=]

=

"0
41
3}
g
g
]

I
9}

<
=
&n

R
3}
=1
IS}

<
[=1
5}
=
o

£
)
£

‘B
41
<)

2

o
>

£
=}
]

)

el
=1
©

4
9}
=}
L
7}
o

2

—

[
(=}
-
[=1
)
=
9]
&n
IS
=1
]

=

2

o)
<
[=1

.=
8
17}
=)

wn

=

2

[92]

O
A~
&

wn
=
<

Z

Q
=
<
Z

=
[
<
=
(2]
S
[}
&
-
()
e
o]
3
m
2
g8
lols
D3
> &
£3
g <
[}
%ez
gz
=t
=R
g%
=
g >
<5
‘8>\
“(;)'.u
w'g
g 8
2 2
S~
s 2
S g
L <
® B
£z
gm
S g
C g
55
hall’2)
2=
i

g
n
“6<
S
s =
= «©
c 2
Q -~
z g
£3
o>
=&
gO

(9]
o
2
=3
< 2
[
[ee}
—
o
N
>
-
[
=]
-
e}
[5]
=
o
n
[ee]

S0C ANMAL g,
2

ESTIMATION OF EFFECTIVE POPULATION SIZE
FROM LINKAGE DISEQUILIBRIUM DATA USING
BOVINE 50K SNP CHIPS

Supriya Chhotaray, Manjit Panigrahi, Bhanuprakash V and Bharat Bhushan
Division of Animal Genetics
Indian Veterinary Research Institute, Izatnagar, Bareilly, Uttar Pradesh, India
Correspondence Author’s e-mail: manjit707@gmail.com

Crossbreeding and selection impose a definite effect on genetic diversity and population
structure of different livestock breeds. One important diversity parameter, i.e., population
size (N,), introduced into population genetics by Sewall Wright (1969), can be estimated from
information on linkage disequilibrium (LD) between single nucleotide polymorphisms (SNPs)
across genome. The LD signatures can also arise from admixture and genetic drift, which can be
exploited to infer the demographic history. In the present study, we had retrieved the genotype
data from a public repository (DRYAD) for a crossbred population namely Santa Gertrudis (20)
along with its two ancestral populations; Shorthorn (34) and Brahman (20) to estimate the N. It
was calculated using SNeP and NeEstimator for past generations and more recent generations,
respectively. N, in recent generations was calculated by linkage model under the assumption of
random mating and different critical values (0.05, 0.02, 0.01 and 0+) for Minor Allele Frequency
(MAF) was set. The N, in more remote past was calculated with the help of pairwise LD value
keeping binwidth equal to 0.1Mb for SNPs and adjustment of recombination rate was done
according to Sved and Feldman (1973). The N, in recent generations for Shorthorn, Brahman
and Santa Gertrudis were 56-63, 71-74 and 92-99, respectively. Establishment of Santa Gertrudis
as a breed can be dated back to 1940 in the United States. So, more remote generations does not
exist suggesting a total of approximately 15 generations. The N, estimated in SNeP for Santa
Gertrudis was found to be around 91-93, which is in accordance with the N, estimated through
NeEstimator. In 2007-08 the population registered was around 7500 whereas, the effective
population size estimated is very less which may be due to various factors like unequal sex ratio
of breeding males and females, unequal number in successive generations and overlapping
generations etc.
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CONSTRUCTION OF PHYLOGENETIC TREES FROM
MOLECULAR DATA

Pruthviraj D. RY, Usha A. P?, Venkatachalapathy R. T,
Amit Baranwal® and Karthikeyan A®
*Director of Farms (apusha@kvasu.ac.in), > Associate Professor (thirupathy@kvasu.ac.in),
Centre for Advanced Studies in Animal Genetics and Breeding, CV&AS, Mannuthy-680651.
L45phD Scholars, Animal Genetics Division, Indian Veterinary Research Institute, Izatnagar-243122
Corresponding Author’s E-mail: saadhane.pdrs@gmail.com

A phylogenetic tree is built to estimate the evolutionary relationship among different
species. Currently, molecular data in the form of DNA or protein sequences is extensively used
to construct phylogenetic trees. The purpose of building phylogenetic trees has expanded, from
knowing the relationship between species, to understanding the relationship among the sequences
themselves without regard to the host species. Knowledge of the relationship among the sequences
helps us to infer the functions of genes that have not been studied experimentally and thereby
to elucidate different mechanisms. Phylogenetic analysis is often regarded as a difficult process
that requires expertise and years of experience. On the contrary, it is a simple process that can be
learned quickly and applied effectively. Here, we describe the steps involved in constructing a
phylogenetic tree from molecular data for beginners using “MegAlign” programme of Lasergene
software (DNASTAR Inc., USA). The first step is to select a sequence (gene/peptide) of your
interest and to identify a set of homologous sequences available in databases. In our example
here, we use the sequence of porcine beta-defensin-1 gene and beta-defensin-1 gene sequences
from different species as homologous sequences available in NCBI database. In the second step
user has to create MegAlign sequence files for each DNA/ amino acid sequence using sequence
builder. The third step is to align those sequences; MegAlign tool uses ClustalW algorithm for
multiple sequence alignment. The fourth step involves construction of a phylogenetic tree from
the aligned sequences. Here we illustrate the maximum likelihood method for construction of the
phylogenetic tree. The step-by-step protocol presented here in sufficient detail allows a beginner
to start with a sequence of interest and to build a publication-quality phylogenetic tree illustrating
the evolution of an appropriate set of homologs of that sequence.
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SEQUENCE CHARACTERIZATION AND GENOTYPING
OF ALLELIC VARIANTS OF BETA CASEIN GENE
ESTABLISHES NATIVE CATTLE OF LADAKH TO BE A
NATURAL RESOURCE FOR A, MILK

Monika Sodhi’, Ranjit Singh Kataria', Saket Kumar Niranjan',

Parvesh Kumaril, Preeti Verma', Shelesh Swami!, Ankita Sharma’, Vijay Bharti?,
Bhuvnesh Kumar?, M Iqbal3 Stanzen Rabgais3, Prabhat Kumar?, Arup Giriz, Sahil
Kalia?, Deepak Gagoi?, Prabhu Prasad Sarangi® and Manishi Mukesh™
ICAR-National Bureau of Animal Genetic Resources, Karnal, Haryana
’DRDO-Defence Institute for High Altitude Research, Leh, Jammu and Kashmir
3Department of Animal Husbandry and Dairy Development, Leh, Jammu and Kashmir
Corresponding Author’s E-mail: mmukesh_26@hotmail.com

Bovine milk is regarded as nature’s perfect food due to presence of vital nutrients. However,
it also contains some peptides with opioid properties obtained after proteolytic digestion of
[-casein that may increase risk of chronic diseases. There are 13 genetic variants of bovine beta-
casein; out of these A, and A, are the most common in dairy cattle breeds. The A, and A, variants
differ only at position 67, which is histidine in A, or proline in A, milk. Earlier published reports
have indicated that A, P casein could be responsible for several health disorders like diabetes,
coronary heart disease etc. while A, B-casein is generally considered safe for human consumption.
In the present study, an effort was made to sequence characterize 3 casein gene and identify allelic
distribution of A;, A, alleles in native cattle of Ladakh region adapted to high altitude and low
oxygen condition. The sequencing data of exonic and un-translated region of § casein gene was
generated in 25 random DNA samples of Ladakhi cow. The data showed 2 non-synonymous
variations in coding region, while 5’UTR was completely conserved. The 3'UTR showed 2 more
variations in Ladakhi samples. Further, the genotyping in 85 Ladakhi cattle for A;, A, alleles
revealed that in Ladakhi cattle, A, allele is predominantly present as reported for some of the
other Indian breeds. The frequency of A, allele was 0.90 while frequency of A,A, genotype was
found to be 0.79 in Ladakhi cattle. Similar to other native breeds, the frequency of A,A, genotype
was more prevalent in Ladakhi cattle as compared to heterozygous A;, A, genotype. None of the
animal showed homozygous A A, genotype. The present data strongly indicate that local cattle
of Ladakh with higher frequency of A, allele and A,A, genotype are natural resource for A, milk.
Systematic efforts should be made for long term conservation and genetic improvement of this
invaluable genetic resource of Ladakh.



SP-73

SCREENING OF POINT MUTATION IN INTRON 9 OF
PPARGC1A GENE IN GIR CATTLE

Suchit Kumar, Anupama Mukherjee, Indrajit Ganguly’, Alok Kumar Yadav Sunil
Kumar and Vivek Kumar Nayak
ICAR-National Dairy Research Institute, Karnal, Haryana-132 001, India
ICAR-National Bureau of Animal Genetic Resources, Karnal, Haryana-132 001, India
Corresponding Author’s E-mail: writetoanupama@gmail.com

The objective of this study was to screen the point mutation in intron 9 of peroxisome
proliferator activated receptor-y coactivator-lo (PPARGCIA) candidate gene. The gene has been
located on chromosome 6 and identified as positional candidates for milk traits. Point mutations
in Intron 9 of the bovine PPARGC1A determine two allelic variants T and C. Polymorphism of
T>C variant associated with production traits in several exotic breed. In the present investigation,
these variants were screened by polymerase chain reaction and restriction fragment length
polymorphism (PCR-RFLP) analysis in the indigenous Gir breed. DNA samples (n=65) were
analyzed for allelic variants of the PPARGCIA gene. Polymorphism was detected by digestion of
PCR-amplified products with Hae III restriction enzymes, followed by separation on 3% agarose
gels and resolved by ethidium bromide staining. Allele T of the PPARG1A gene occurred at a
higher frequency than allele C in this breed. The genotypic frequencies were 0.3538 and 0.6461 for
TT and TC genotypes and no animal of CC genotype was observed. The frequencies of alleles T
and C were 0.677 and 0.323, respectively.

Keywords: Candidates gene, PPARGCIA gene, Polymorphism.
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Ladakh is an important part of Trans-Himalayan region located between the Kunlun

NATIONAL SYMPOSIUM: Sustainable Management of Livestock and Poultry Diversity for enhancing the Farmers’ Income &

mountain range in the north and the main Great Himalayas to the south in state of Jammu and ,§*
Kashmir of India. The local cattle from Leh and Ladakh region, known as “Ladakhi cattle” is a 1@

unique germplasm having excellent adaptation potential to high altitude hypobaric stress. In the
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present study, an effort was made to evaluate the transcriptional pattern of hypoxia inducing
factor-1 (HIF-1) and several of its regulated genes in PBMCs of local Ladakhi cattle, Holstein
Frisian crosses, Jersey (exotic) maintained at high altitude region and Sahiwal (Bos indicus)
and Karan Fries (cross bred) cattle maintained in tropical environment. The combined data
set indicated increased expression of HIF-1 and its regulated genes viz., glucose transporter 1
(GLUT1), vascular endothelial growth factor (VEGF) and hexokinase (HIK) in high altitude cattle
indicating their importance in maintain cellular homeostats during high altitude hypoxia. The
data indicated that hypoxia associated genes accumulated under hypoxic conditions is part of an
essential adaptive component for the cattle adaptation to high altitude of Trans-Himalayan region.
In contrary, higher expression of HSP70 and HSP90 molecular chaperons in tropically a