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Course Title: Animal Breeding  

Course Code: AnSc311 

Course Credit Hours: 3 (2+1) 

Course Pre-requites: Principles of Genetics 

Course Status: Core 

Course Description:  

This course deals with the historical back ground of animal breeding; characterization of indigenous 

livestock/poultry/, alternative breeding schemes, concepts and procedures in implementation of 

community-based breeding programs, definition of breeding objectives and identification of economically 

important traits in farm animals; variation in quantitative traits and causes of variation; components of 

variation and their partitioning; estimating breeding values and genetic parameters including heritability, 

genetic correlation and repeatability; the bases of establishing breeding programs, types of selection, 

Mating systems (inbreeding and crossbreeding); hybrid vigor and inbreeding depression and principles and 

methods of conservation of animal genetic resources;  

 Learning Outcomes: Upon successful completion of this course, students should be able to: 

 Define breeding objectives in participatory way 

 Understand selection theory and breeding methods  

 Understand tools available to maximize response to genetic selection; 

 Predict the rate of genetic improvement 

 Understand the effects of inbreeding and crossbreeding, heritability and repeatability, and breeding 

value estimation 

 Optimize selection and mating decisions  

 Estimate genetic parameters and breeding values 

Mode of Delivery:  

Lecture, discussions, assignment, practical sessions based on filed data and field visits to livestock farms 

including livestock research centers and community-based breeding program villages. 

 Teaching Aids:  

Reference books, handouts, animal farms, teaching videos 

Course Contents: 

1. Introduction  

1.1. Definition and history of animal breeding  

1.2. Goals of animal breeding  

1.3. Overview of animal breeding industries  

1.3.1. Value of improvement 

1.3.2. Role of the government  

1.4.  Contribution of animal breeding to livestock and poultry improvement  

1.5.  Genetic vs. environmental improvement 

2. Categories of Traits in Livestock and Poultry  

2.1. Qualitative traits 

2.2.  Quantitative traits  
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2.3. Threshold traits  

2.4. Component traits 

2.5.  Economically important traits: description, measurement and inheritance 

2.5.1. Growth, feed efficiency and carcass traits  

2.5.2. Milk production and composition traits  

2.5.3. Reproduction and survival traits  

2.5.4. Type and conformation traits  

2.5.5. Egg production traits (quantitative and qualitative)  

2.5.6. Other Traits (wool, pelt, …)  

3. Quantitative Effects of Genes in Populations  

3.1. Genetic and environmental effects 

3.2. Genetic components of variance  

3.3. Additive variance  

3.4. Dominance variance  

3.4.1. Epistatic variance  

3.5. Environmental components of variance  

3.6. Resemblance between relatives  

3.6.1. Phenotypic resemblance  

3.6.2. Genetic covariance (parent and offspring, half-sibs, full-sibs)  

3.7.  Heritability and repeatability  

3.7.1. Concepts and usefulness of heritability 

3.7.2. Estimation of heritability (regression of offspring on parents, sib-analysis (half-sib 

and full-sib)  

3.7.3. Repeatability  

3.7.4. Basic concepts  

3.7.5. Heritability vs repeatability  

3.8. Correlations (phenotypic, genetic and environmental correlations)  

4. Selection  

4.1. Natural vs. artificial selection 

4.2. Classification of selection  

4.2.1. Individual (mass / phenotypic) selection  

4.2.2. Selection based on performance of relatives  

4.2.3. Family selection  

4.2.4. Sib selection 

4.2.5. Selection on progeny performance  

4.3. Methods of selection  

4.3.1. Tandem method of selection 

4.3.2. Independent culling level  

4.3.3. Total score or selection index method  

4.4.  Nucleus Breeding Schemes  

4.4.1. Open Nucleus breeding scheme  

4.4.2.  Closed Nucleus breeding schemes  

4.5. Community-based breeding program (CBBP) 

4.5.1. Concepts of CBBP and Applications  

4.5.1.1. Comparison of CBBP and hierarchical breeding program  

4.5.1.2. Designing CBBP operating system and implementation strategy 

4.5.2. Components and steps in setting CBBPs in villages  

4.5.2.1. Characterization of indigenous livestock /poultry/population and 

production systems 
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4.5.2.2. Participatory definition of breeding objectives and trait identification 

4.5.2.3. Development of breeding structures 

4.5.2.4. Participatory selection, mating design and culling of inferiors 

4.5.2.5. Data recording and management 

4.5.2.6. Institutional arrangements 

4.5.2.7. Dissemination models for the improved genetics 

4.5.2.8. Monitoring, evaluation, and impact assessment of CBBPs 

4.6. Response to selection and prediction of genetic gain  

4.6.1. Improving response to selection: (accuracy of selection, selection differential, 

genetic variability, generation interval)  

4.6.2. Correlated response to selection  

5. Mating Systems  

5.1. Inbreeding and line breeding  

5.1.1. Classification of mating systems  

5.1.1.1. Random mating (panmixia)  

5.1.1.2. Non-random mating  

5.1.1.3. Mating based on phenotypic relationship 

5.1.1.4. Mating based on degree of genetic/pedigree relationship 

5.1.2. Inbreeding  

5.1.3. Genetic consequences of inbreeding  

5.1.4. Measurement of inbreeding and relationship coefficients  

5.2.  Line breeding 

5.3. Outbreeding and heterosis  

5.3.1. Genetic effects of outbreeding  

5.3.2. Phenotypic effects of outbreeding: hybrid vigor  

5.3.3. Types and measurements of heterosis  

5.4. Systems of crossbreeding  

5.4.1. Uses of crossbreeding  

5.4.2. Two-, three-, four-breed crossing  

5.4.3. Terminal crossbreeding  

5.4.4. Rotational crossbreeding  

5.4.5. Grading-up  

5.4.6. Species hybridization 

6. Genotype by Environment Interaction  

6.1. Classification of G x E interaction  

6.2. Extent of G x E interactions  

6.3. Examples of G x E interaction  

7. Animal Evaluation and Computation of Breeding Values (BVs) 

7.1.  Station vs field test/evaluation  

7.2. Performance testing  

7.3. Progeny testing  

7.4. Why compute BV?  

7.5. Different criteria used for predicting BV  

7.5.1. Individual’s own performance (single and repeated records)  

7.5.2. Pedigree performance  

7.5.3. Family performance  

7.5.4. Performance of sibs  

7.5.5. Performance of progeny  

8. Breeding Industry Structure 
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8.1. Traditional breeding pyramid: closed nucleus breeding scheme  

8.2.  Open nucleus breeding scheme  

8.3. Group breeding scheme  

8.4. Sire referencing scheme  

9. Animal Genetic Resources (AnGR) and Conservation 

9.1. Characterization of livestock 

9.2. Breed and species diversity  

9.3. Global breed risk status  

9.4. Causes of loss of AnGR  

9.5. Why conserve genetic diversity: rational for conservation  

9.6. Methods of conservation 

Practical:  

 Pedigreed and phenotypic data [performance and linear body measurement data collection] 

generation and analyses from CBBP villages  

 Estimation of variance components 

o Phenotypic 

o genetic and  

o environmental 

 Heritability and repeatability 

 Coefficient of inbreeding and relationship 

 Practical application of methods for genetic evaluation 

 Estimation of breeding value  

Assessment:  

• Practical/lab/field report work and report 25%  

• Quizzes and assignment 20%  

• Mid exam 20%  

• Final exam 35%  
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