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Abstract 

Several breeds of cattle have been found in India, although some of them are at risk of going 

extinct. There is a necessity for proper management of the animal genetic resources. Conservation 

and development of livestock breeds is crucial for maintaining the biodiversity and for sustainable 

production. Ex situ in vitro (gene bank) method is one such conservation method that ensures the 

preservation of genetic diversity for current and future use. A gene bank is a collection of genetic 

material that has been kept for a long time for the purpose of germplasm security or ease. Firstly, 

the risk state of each breed is evaluated in order to conserve germplasm in a gene bank. Once the 

breeds that are at risk have been identified, their conservation priority is determined by their risk 

status. The different types of germplasm maintained in an animal gene bank are semen, ova, 

embryo, other types of germinal cells, tissues, DNA etc. Gene bank have wide applicability for 

breed reconstitution, breed improvement, new breed development and reducing the inbreeding 

levels etc. Currently in India, several breeds belonging to domestic animal species have been 

conserved at the National Gene Bank, ICAR-NBAGR. 

Keywords: Ex-situ, gene bank and NBAGR 

Introduction 

Livestock is still underutilized despite its enormous potential to reduce poverty and hunger. 

Additionally, not enough is being done to conserve domestic animal genetic resources. Due to 

limited conservation efforts, around 1000 breeds have gone extinct during the past 100 years. 

Many livestock species and breeds can be found in India, although many indigenous populations 

are still unrecognized as breeds. Long-term natural selection and evolution have produced these 

various breeds over the ages. They are better adapted to the agro-climatic conditions of Indian 

subcontinent, to withstand tropical diseases and low-quality feed and fodder. The evolution and 

survival of the species, the creation of new breeds in response to shifting market demands and 

environmental conditions, and the ongoing genetic improvement of farm animals all depend on 

the conservation of animal genetic diversity. It is paradoxical especially an with respect to cattle 
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that even though India has large population of cattle, there is a need to conserve some of the breeds 

because their population size is decreasing. Inadequate inputs breed dilution from interbreeding, 

lack of particular conservation programs and strategies, and breed losses as a result of geographic 

reorganization are the causes of this population decline. 

There are two ways of conserving animal genetic resources viz., in situ and ex situ. The 

definition of in situ conservation conditions as per Convention on Biological Diversity (1992) is 

“conditions and natural habitats, and, in the case of domesticated or cultivated species, in the 

surroundings where they have developed their distinctive properties”, that is maintaining the 

animals in their native breeding tract. In ex situ conservation, the genetic resources are maintained 

either as live animals (ex situ - in vivo) or in the form of animal tissues, cells or any biological 

material (ex situ - in vitro) at a place other than the natural habitat or the breeding tract of the breed 

or species. As given by Linington and Pritchard (2001), zoological gardens and parks, sperm 

banks, ova banks and DNA banks are the major animal ex situ collections. Ex situ - in vitro 

conservation is usually done a place called the gene bank. 

Objectives of Gene Banking 

Preservation of genetic material (semen, oocytes, embryos, DNA, and somatic cells) for 

future breeding programs; safeguarding endangered breeds and minimizing genetic erosion; 

Enabling the re-establishment of populations after catastrophic events; Supporting research on 

disease resistance, productivity, and adaptability. 

Types of Gene Banks 

1) In vivo banks: Maintenance of live populations in their natural habitat or conservation 

farms. 

2) Ex situ banks: Cryopreservation of genetic material in specialized facilities. 

Components of Gene banking includes: 

1. Semen banks: Widely used for artificial insemination and conservation of male genetic 

diversity. 

2. Embryo banks: Ensure preservation of both paternal and maternal genetic material. 

3. DNA banks: Storage of DNA for molecular studies and genetic marker identification. 

4. Somatic cell banks: Facilitate cloning and genetic engineering. 

Processes in Gene Banking 

Gene banking involves a number of processes, including: 

1) Collection: Collecting reproductive material from an organism, such as sperm or egg cells  

2) Processing and freezing: Treating new samples to extend their viability and freezing 

them (e.g., vitrification, slow freezing) 
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3) Storage: Storing the germplasm in a suitable environment, such as Storage in liquid 

nitrogen (-196°C) 

4) Monitoring: Monitoring samples to ensure they are not losing viability  

5) Record keeping: Keeping a record of the genomic data for easy retrieval and tracking. 

Applications of Gene Banking 

The primary function of gene banks is conservation of AnGR for use in the medium or 

long term to provide the possibility of recreating breeds or breeding lines if they are lost as the 

result of a calamity. A second potential purpose is to support in vivo conservation. Frozen semen 

and embryos can be used to minimize inbreeding and genetic drift in small managed populations; 

the combination of live animals and cryopreserved germplasm can be a powerful tool in 

conservation. Material stored in a gene bank may also serve as a backup that can be used if genetic 

problems occur. Such as a decrease in effective population size (Ne) which results in inbreeding. 

A fourth important use of cryo-conserved material is in the development of new lines or breeds, 

or for quickly modifying or reorienting the evolution or selection of a population. Finally, gene 

banks can serve as the primary source of material for scientists performing DNA research. 

Case Studies 

In India there is only one gene bank for the purpose of conservation of animal genetic 

resources named National Gene Bank. It was established by National Bureau of Animal Genetic 

Resources, Karnal, India with the objective to conserve the biodiversity of livestock. Presently a 

total of 3,06,948 deep frozen semen doses belonging to 590 breeding males 

(Bulls/Rams/Bucks/Stallions) from 63 breeds representing Cattle, Buffalo, Sheep, Goat, Camel, 

Yak and Equine have been collected and preserved at National Gene Bank for posterity. The detail 

of different breeds of livestock for which the semen has been cryo conserved is given in Table 1. 

(NBAGR: https://nbagr.icar.gov.in/en/gene-bank/). 

Table 1: The details of different breeds of livestock which semen has been cryo conserved 

at the National Gene Bank. 

Species Breeds 

Cattle Amritmahal, Dangi, Gangatiri, Gir, Hallikar, Hariana, Kangayam, 

Kankrej, Kherigarh, Khillar, Krishna Valley, Ongole, Ponwar, 

Punganur, Rathi, Red Kandhari, Red Sindhi, Sahiwal, Tharparkar, 

Vechur, Frieswal, Gaolao, Bargur, Nagori, Badri, Nimari, Deoni, 

Binjharpuri, Ghumsari, Khariar, Malnaad Gidda 

Buffalo Assamese Swamp, Banni, Bhadawari, Jaffarabadi, Murrah, Nilli-

Ravi, Pandharpuri, Surti, Tarai, Mehsana, Toda, Nagpuri 
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Goat Black Bengal, Chegu, Osmanabadi, Assam Hill, Gaddi, Ganjam, 

Jamnapari, Berari, Beetal, Sirohi, Sangamneri, Barbari 

Sheep Garole 

Camel Jaiselmeri 

Equine Marwari, Zanskari, Poitou, Manipuri, Hallari 

Yak Arunachali 

 

In wild animals, African Lion, African elephant, Black Rhinoceros and Leopard 

are approaching extinction due to a combination of activities including poaching and destruction 

of wild habitat. Various laws have been enacted such as India forest Act, 1927 and wildlife 

protection act of 1972 and special project such as Project Tiger, Project Elephant and Project 

Dolphin have been initiated for the protection of forest, wildlife and critical species. Even National 

wildlife Genetic Resource Bank was inaugurated at the centre for cellular and molecular biology, 

Laboratory of conservation of endangered species facility in Hyderabad, Telangana.  

Challenges in Gene Banking 

High cost of infrastructure and maintenance; Technical issues related to collection and 

cryopreservation; Ethical considerations surrounding the use of stored genetic material; Limited 

access and benefit-sharing mechanisms for smallholder farmers. 

Future Prospects 

Integration of advanced biotechnologies (e.g., CRISPR, cloning); Establishment of 

regional and global collaborative networks; Use of digital platforms for improved data sharing 

and access.  

Conclusion 

The efforts that have been taken with respect to cryoconservation of animal genetic 

resources are very less in India. Many livestock breeds are at the risk of extinction which shall be 

a huge loss to the nation with respect to its rich biodiversity. Breeds should be selected for 

conservation based on the principles laid out by the FAO. Exclusive measures must be taken for 

the conservation with a well-drawn plan including the conservation of live animals and 

cryoconservation. This should maximize the utilization of resources and minimize the wastage of 

resources while aiming to conserve as many breeds as possible. Call for government policies, 

public-private partnerships, and international collaboration to strengthen gene banking initiatives. 
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