Journal of

Dairy & Veterinary Sciences
ISSN: 2573-2196

™ £# Juniper
ﬁam!"ﬂ J B?LISHERS

o, Jkey to the Researchers

Review Article
Volume 17 Issue 5 - September 2025
DOI: 10.19080/JDVS.2025.17.555975

Dairy and Vet Sci ]
Copyright © All rights are reserved by Hamed Asadollahi

Genetic Improvement of Sheep
and Goats

Hamed Asadollahi*
Department of animal science, Faculty of agriculture, Isfahan University of Technology, Isfahan, Iran
Submission: August 12, 2025, Published: September 04, 2025

*Corresponding author: Hamed Asadollahi, Department of animal science, Faculty of agriculture, Isfahan University of Technology, Isfahan, Iran.
Email: Hamed_Asadolahi@yahoo.com

Abstract

Genetic improvement in sheep and goats plays a crucial role in enhancing productivity, disease resistance, and adaptability to various
environmental conditions. Selective breeding programs focus on desirable traits such as increased meat, milk, and wool production, reproductive
efficiency, and resistance to parasites and diseases. Traditional methods, including controlled mating and pedigree selection, have been
complemented by modern genetic tools such as marker-assisted selection (MAS) and genomic selection. Crossbreeding strategies also contribute
to hybrid vigor, improving overall performance. Effective breeding programs require comprehensive record-keeping, proper nutrition, and herd
management. Sustainable genetic improvement enhances profitability and contributes to food security by providing high-quality animal products.
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Introduction

Sheep and goats are among the most important livestock
species worldwide, providing meat, milk, wool, and leather.
They play a crucial role in the economy, especially in developing
countries, where they serve as a primary source of income
and nutrition. Enhancing the genetic traits of sheep and goats
through selective breeding and biotechnological advancements
can significantly improve productivity, adaptability, and disease
resistance. This article explores the principles, methods, and
challenges of genetic improvement in sheep and goats, highlighting
the importance of modern breeding techniques in sustainable
livestock farming.

Principles of Genetic Improvement

Genetic improvement is based on selecting animals with
desirable traits and breeding them to pass these traits on to future
generations. The main principles include:

Heritability of Traits

Some traits are more influenced by genetics than others. For
example:

High heritability traits (e.g., wool quality, growth rate) respond
quickly to selection.

Moderate heritability traits (e.g., milk production, fertility)
require longer-term selection efforts.

Low heritability traits (e.g., disease resistance, reproductive
efficiency) are influenced by both genetics and environmental
factors [1].

Genetic Variation

The presence of genetic diversity within a population is crucial
for effective breeding programs. A diverse gene pool allows for
adaptability to changing environmental conditions, reducing the
risk of inbreeding-related problems [2].

Selection and Breeding Objectives

Genetic selection should align with the goals of the breeding
program, such as improving:

Meat quality and growth rate, Milk yield and composition,
Resistance to diseases and parasites, Reproductive efficiency,
Wool quality and fiber characteristics [3].

Methods of Genetic Improvement
Traditional Selective Breeding

Traditional breeding relies on choosing the best-performing
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animals as parents for the next generation. This method includes:

Purebred Selection: Maintaining specific breeds to enhance
desirable traits, ensuring breed purity.

Crossbreeding: Mating animals from different breeds to
improve hybrid vigor (heterosis), which enhances traits such as
fertility, growth rate, and resistance to diseases (Mekkawy et al,,
2019).

Artificial Insemination (AI)

Al is widely used in livestock breeding to introduce superior
male genetics into a herd or flock. It offers several benefits:

Reduces the cost of maintaining multiple breeding males,
Enables the use of genetics from high-quality rams and bucks
worldwide, Reduces the risk of disease transmission [4].

Embryo Transfer (ET) and In-Vitro Fertilization (IVF)

ET and IVF allow for the rapid multiplication of superior
female genetics. These technologies involve:

Collecting embryos from high-quality females, implanting
them into surrogate mothers, speeding up genetic progress by
increasing the number of offspring from elite females [5].

Marker-Assisted Selection (MAS)

Advancements in DNA technology have enabled genomic
selection, where specific genetic markers associated with desirable
traits are identified. MAS improves accuracy in selecting superior
animals and is particularly useful for traits with low heritability,
such as disease resistance [6].

Gene Editing and Biotechnology

Emerging biotechnologies such as CRISPR-Cas9 allow precise
gene modifications. Scientists can:

Remove genes responsible for genetic diseases, enhance traits
like disease resistance and growth efficiency, create genetically
modified sheep and goats with superior productivity [7].

Challenges in Genetic Improvement

Despite the advantages, genetic improvement faces several
challenges:

° Economic and Infrastructure Constraints

Implementing advanced breeding programs
investment in technology, expertise, and infrastructure. Many
small-scale farmers lack access to artificial insemination or

requires

genomic selection (Mueller et al.,, 2015).
° Ethical and Regulatory Issues

The use of gene editing in livestock is a subject of ethical
debate. Many countries have strict regulations on genetically
modified animals [8].

. Risk of Inbreeding

Overuse of specific superior males in breeding programs can
reduce genetic diversity, leading to inbreeding depression. Careful
management of breeding populations is necessary to maintain
genetic health (Oldenbroek & Windig, 2018).

. Adaptation and Climate Change

Introducing genetically improved breeds into

environments may lead to adaptation challenges. Climate change

new

is altering disease patterns, requiring continuous selection for
resilience traits [9].

Future Prospects and Sustainable Breeding

The future of sheep and goat genetic improvement lies in a
balanced approach that combines traditional breeding with
modern biotechnology. Key strategies include:

Integrating genomic selection with traditional breeding
programs, Using Al and ET to spread superior genetics while
maintaining diversity, focusing on resilience traits to address
climate change challenges, Ensuring ethical and sustainable
breeding practices.

Conclusion

Genetic improvement in sheep and goats plays a crucial
role in increasing productivity, efficiency, and sustainability in
livestock farming. By combining selective breeding with modern
genomic tools, farmers can achieve significant advancements in
meat, milk, and wool production. However, challenges such as
economic barriers, ethical concerns, and climate adaptation must
be carefully managed to ensure long-term success. Investing in
research and farmer education will be key to the future of genetic
enhancement in sheep and goats.
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