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Abstract

India possesses one of the richest goat genetic resources in the world and plays a significant role in global goat
production. At present, 41 officially recognized goat breeds are documented in India, in addition to a large
population of non-descript goats adapted to diverse agro-climatic regions. According to recent livestock census
estimates, India has about 150 million goats, representing nearly one-fourth of the world’s goat population.
Breed-wise population distribution shows dominance of Black Bengal in eastern India, Barbari and Jamunapari in
northern regions, Sirohi and Marwari in arid and semi-arid zones, Osmanabadi in central India, and Malabari in
the southern coastal belt. Skin quality varies considerably among breeds and is influenced by thickness, fiber
structure, collagen content, and grain uniformity. Black Bengal goats are internationally recognized for
producing fine-grain, thin, and strong skins highly preferred by the leather industry. Beetal and Jamunapari skins
are moderately thick and suitable for high-quality leather products, while Malabari and Osmanabadi skins are
valued for their elasticity and uniform texture. Emerging studies indicate the involvement of skin-related genes
such as collagen family genes (COL1A1, COL3A1), keratin genes (KRTs), and regulatory genes associated with
dermal structure and tensile strength. However, breedspecific molecular information on skin quality traits
remains limited and needs systematic exploration.
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Economically, goat skins contribute substantially to the Indian leather sector, supporting rural livelihoods and
export-oriented industries. This review highlights genetic, phenotypic, and management strategies for improving
skin quality in Indian goats and emphasizes the need for integrated approaches to harness their underutilized
genetic potential.
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1. Introduction

Goat husbandry plays a pivotal role in the livelihood security of marginal and smallholder farmers in India. Goats
are often referred to as the “poor man’s cow” due to their low input requirements, adaptability to harsh
environments, and multipurpose utility including meat, milk, fiber, manure, and skin. Among these, goat skin is
an economically significant by-product, contributing substantially to the Indian leather industry, which is globally
recognized for high-quality goat leather.

India accounts for nearly one-fourth of the world’s goat population and harbours vast genetic diversity with 41
officially recognized breeds adapted to diverse agroclimatic conditions. This diversity offers immense scope for
genetic improvement of economically important traits, including skin quality. Goat skin is valued for its fine
grain, strength, elasticity, and durability, making it suitable for premium leather products such as gloves,
garments, footwear, and luxury accessories.

Despite the recognized importance of goat skins, systematic research focusing on breed-specific genetic
potential for skin quality remains limited. Traditional selection programs in goats have primarily emphasized
meat and milk production, often neglecting skin traits. With advances in molecular genetics and genomics, there
is increasing scope to understand the genetic basis of skin quality traits and to incorporate them into breeding



and conservation strategies. This review aims to synthesize existing knowledge on Indian goat genetic
resources, skin quality traits, molecular determinants, and future prospects for genetic improvement.

2. Methodology of the Review

This review is based on an extensive analysis of published literature including peer-reviewed research articles,
review papers, government reports, livestock census documents, and publications from national and
international organizations. Information was collected on:

� Diversity and distribution of Indian goat breeds

� Physical and biochemical properties of goat skin

� Breed-wise variation in skin quality traits

� Molecular and genetic factors influencing skin structure

� Economic importance of goat skins and leather industry

� Strategies for genetic improvement and conservation

Relevant studies focusing on collagen and keratin gene families, dermal structure, tensile strength, and leather
quality were critically evaluated. Emphasis was placed on Indian breeds, while comparative insights from global
studies were incorporated where appropriate.

3. Results and Discussion

3.1 Diversity of Indian goat breeds and population distribution

Indian goat breeds exhibit remarkable diversity in morphology, production traits, and adaptability. Black Bengal
goats dominate eastern India and are known for early maturity and superior skin quality. Jamunapari and Barbari
breeds are prominent in northern regions, while Sirohi and Marwari thrive in arid and semi-arid zones.
Osmanabadi goats are widely distributed in central India, and Malabari goats are well adapted to the humid
coastal regions of southern India.

Table 1: Recognized Indian goat breeds and their distribution

Region of India Major goat

Agro-Climatic

Primary

breeds

adaptation

utility

Eastern India Black Bengal Humid, semi-

humid Skin, meat

Northern India Jamunapari, Barbari, Beetal

Sub-tropical

Meat, milk,

plains

skin

Central India Osmanabadi Semi-arid Meat, skin

Western India Sirohi, Marwari

Arid and semi-

arid Meat, skin

Southern India Malabari Coastal, humid Meat, skin

This breed-wise distribution reflects adaptation to local environmental conditions, which also influences skin
characteristics such as thickness, fiber arrangement, and elasticity.

3.2 Skin quality traits in Indian goats



Skin quality is a complex trait influenced by multiple structural and biochemical parameters, including epidermal
thickness, dermal collagen fiber density, grain pattern, and moisture retention capacity. Significant inter-breed
variation exists:

� Black Bengal goats produce thin, fine-grained, and strong skins highly valued in international leather markets.

� Beetal and Jamunapari goats yield moderately thick skins suitable for durable leather products.

�Malabari and Osmanabadi goats are known for

elastic and uniformly textured skins.

�Sirohi and Marwari goats produce relatively

thicker skins adapted to arid climates.

Table 2: Breed-wise variation in skin quality traits of Indian goats

Breed Skin thickness

Grain quality Tensile strength Leather suitability

Black Bengal Thin Very fine High Premium leather

Jamunapari Moderate Fine Moderate–High High-quality

leather

Beetal Moderate Medium Moderate Durable leather

Osmanabadi Moderate Uniform Moderate Elastic leather

Malabari Moderate Uniform Moderate Soft and elastic

leather

Sirohi Thick Coarse High Heavy leather

goods

Marwari Thick Coarse High Utility leather

These variations indicate strong genetic control over skin traits, modulated by environmental and management
factors.

3.3 Genetic basis of skin quality traits

Recent advances in molecular biology have identified several candidate genes associated with skin structure
and quality. Collagen family genes such as COL1A1 and COL3A1 play crucial roles in dermal strength, fiber
arrangement, and tensile properties. Keratin genes (KRTs) contribute to epidermal integrity, flexibility, and
resistance to mechanical stress.

Table 3: Major skin-related candidate genes identified in goats

Gene family Gene Biological

Associated skin

function

trait

Collagen family COL1A1 Collagen fiber

Table 4: Strategies for genetic improvement of skin quality in Indian goats

formation Dermal strength

Collagen family COL3A1 Elastic fiber organization Skin elasticity

Keratin family KRT genes Epidermal

Grain uniformity

structure

Regulatory genes TGF-β pathway genes

Dermal development Tensile strength

ECM genes Elastin-related



genes Elastic recoil Flexibility

Regulatory genes involved in extracellular matrix organization, fibroblast activity, and skin morphogenesis also
influence skin quality. However, breed-specific polymorphisms and expression profiles of these genes in Indian
goats are not well characterized, highlighting a major research gap.

3.4 Economic importance of goat skins

Goat skins constitute a major raw material for the Indian leather industry, which supports millions of livelihoods
through small tanneries, artisans, and export units. High-quality skins fetch premium prices and significantly
enhance farmer income beyond primary products like meat and milk.

Improving skin quality through genetic and management interventions can strengthen India’s competitiveness
in the global leather market and promote value addition at the rural level.

3.5 Strategies for genetic improvement and conservation

Improvement of skin quality in Indian goats requires an integrated approach involving:

����� Phenotypic characterization of skin traits

����� Identification of breed-specific genetic markers

����� Selective breeding within superior skin-producing breeds

����� Conservation of elite germplasm

����� Application of molecular tools such as markerassisted selection

In addition, improved nutrition, disease control, and scientific post-slaughter skin handling are essential to
realize genetic potential at the field level.

Approach Description Expected Outcome

Phenotypic characterization

Measurement of skin thickness, grain, strength

Identification of

superior breeds

Molecular characterization

SNPs, gene expression

Breed-specific

profiling

markers

Approach Description Expected Outcome

Selective breeding Within elite skinproducing breeds Genetic gain

Germplasm conservation

Nucleus herds, cryopreservation

Long-term sustainability

Improved management Nutrition, disease control Expression of genetic potential

4. Conclusion

Indian goat breeds possess immense but underutilized genetic

potential for superior skin quality. Breed-specific variation in

skin traits offers valuable opportunities for genetic

improvement and value addition. Advances in molecular

genetics provide new avenues to identify key genes and

markers associated with skin quality traits. However,

systematic research integrating phenotypic, molecular, and

economic perspectives is urgently needed. An integrated



approach combining genetic improvement, management

practices, and efficient value-chain development will be critical

for sustainable growth of the goat sector and enhanced global

competitiveness of Indian goat leather.

5. References

a. Acharya, R. M. (1982). Sheep and Goat Breeds of India. FAO Animal Production and Health Paper.

b. Annual Report, Department of Animal Husbandry & Dairying, Government of India.

c. Bansal, N., et al. (2019). Genetic markers associated with skin and fiber traits in small ruminants. Small
Ruminant Research, 176, 32–38.

d. FAO (2012). Phenotypic Characterization of Animal Genetic Resources. FAO Animal Production and Health
Guidelines.

e. Livestock Census (2019). Ministry of Fisheries, Animal Husbandry and Dairying, Government of India.

f. Mandal, A., & Rout, P. K. (2016). Goat genetic resources of India: status and challenges. Indian Journal of
Animal Sciences, 86(11), 1231–1242.

g. Pathak, S. D., et al. (2014). Quality characteristics of goat skins and their suitability for leather production.
Journal of the Society of Leather Technologists and Chemists, 98, 45–52.

h. Singh, M. K., et al. (2017). Collagen gene polymorphism and its association with skin traits in goats. Animal
Biotechnology, 28(4), 279–286.

i. Snyman, M. A. (2014). Genetic improvement of small ruminants. Small Ruminant Research, 120, 1–11.

j. Zeder, M. A. (2008). Domestication and early agriculture in the Mediterranean Basin. Proceedings of the
National Academy of Sciences, 105(33), 11597–11604.


