Contents

Preface v
Introduction 1" . XU
PART I: GENETICS :
1. History of Genetics and Animal Breeding 3-20
1.1 Genetics

1.2 Historical Developments of Genetics
1.3 History of Animal Breeding

Domestication and Animal Breeding, Animal Breeding
of Pre-mendelian Era, Animal Breeding of Post-
mendelian Era

1.4 Applications of Genetics
2. Mendel's Law of Heredity 21-31
2.1 Mendel's Experiment
2.2 Mendel’s Law of Inheritance
2.3 Reasons for Remaining Unnoticed the Mendel's Law
for 35 Years
2.4 Basic Monohybrid Crosses
3. Multiple Alleles 32-42
3.1 Causes of Modification in Mendelian Ratios
3.2 Multiple Alleles
3.3 Characteristics of Multiple Allele
3.4 Theory of Multiple Alleles
3.5 Examples of Multiple Alleles




viii Animal Genetics and Breeding

IS e dla,

4. Gene Expression (Action) 43-76
4.1 Additive Gene Action (AGA)
4.2 Non-additive Gene Action (NAGA)
Allelic interaction, Non-allelic interaction or Epistasis
4.3 No Modification of Ratios by Epistasis
4.4 Modifying Genes
4.5 Variability in Gene Expression
4.6 Environment and Gene Expression

Environmental Factors Causing Variation in, Expression of
Genes Phenotypic Stability (Canalization) and Environment
Phenocopy: Environmentally induced Phenotype

5. Linkage and Crossing Over % 77-96
5.1 Linkage
Deviation in Dihybrid F, Cross, Deviation in Dihybrid Test
Cross, Conclusion of the Results of F, Cross and Test Cross
5.2 Crossing Over ' of

lllustration of Crossing Over, When Crossing OVer Occurs,
Kinds of Crossing Over, Frequency of Crossing Over, Factors
Affecting Frequency of Crossing Over

5.3 Expected Ratios Under independent Assortment of Genes and
Linkage
5.4 Linkage Detection
5.5 Importance of Crossing Over and Linkage
5.6 Effect of Linkage
5.7 Chromosome Mapping
6. Sex Controlled Inheritance 97-109
6.1 Sex influenced Characters
6.2 Sex Limited Inheritance
6.3 Sex-linked Inheritance
6.4 Y-Chrosome Heredity
7. Animal Cell and Cell Division 110-123
7.1 Types of Cells
! 7.2 Structure of Animal Cell
| Plasma Membrane, Cytoplasm, Mitochondria, Nucleus
7.3 Cell Division
Mitosis Cell Division, Meiosis Cell Division
7.4 Gametogenesis




Contents ix

8. Chromosomes 125-135
8.1 What Are Chromosomes?
8.2 Chromosomal theory of Heredity
8.3 Physical Features of Chromosomes
8.4 Karyotype and Idiogram
8.5 Staining Regions of Chromosomes
8.6 Types of Chromosomes
8.7 Special Types of Chromosomes:
8.8 Chemical Structure of Chromosome
8.9 Molecular Structure (Organization) of Chromosomes
9. Chromosomal Aberration 136-147
9.1 Chromosomal Aberrations i

Numerical Changes (Change in Chromosome, Numbers),
Structural Changes in Chromosome
9.2 Mutation
10. Molecular Genetics » 148-172
10.1 Molecular Genetics ﬂ"

Genetic Material - Evidence and Structure, Gene Concept, Gene
Functions, How Genes Function, Control of Gene Function

10.2 Biochemical Genetics
10.3. Developmental Genetics
10.4. Bacterial Genetics
MNumerical Exercises 173-179
PART II POPULATION GENETICS
11. Genetic Structutre of Population 183-187
11.1. Definition of Population
11.2. Genetic Structure of Population

Genetic Structure of Qualitative Traits, Genetic Structure of
Quantitative Traits

11.3. Population Genetics
12. Hardy - Weinberg Law 188-202
12.1. Genetic Equilibrium
12.2. Hardy-Weinberg Law
12.3. Application of Hardy-Weinberg Law
12.4. Hardy-Weinberg Law for Single Locus two Alleles

Equilibrium Proportions, Proof of Hardy-Weinberg Law,
Approach to Equilibrium Single locus two alleles system,
Estimation of Gene Frequencies-Two alleles system




st P iy

X Animal Genetics and Breeding

12.5. Hardy-Weinberg Law for Multiple Alleles

Equilibrium Proportions for Multiple alleles, Proof of Hardy-
Weinberg Law-Single Locus Multiple Alleles, Approach to
Equilibrium for Multiple Alleles, Estimation of Gene
Frequencies for Multiple Alleles

13. Factors Affecting Gene Frequency 203-227
13.1. Mutation and Change of Gene Frequency
13.2. Migration and Change of Gene Frequency
13.3. Selection and Change of Gene Frequency

Forces of Selection, Fitness and Selection Coefficient, Change
of Gene Frequency by Selection, Patterns of Selection and their
Effect

13.4. Small Poplation and Change of Gene }-'requency (Genetic Drift)

Sampling, Sampling Effect, Concept and Definition of Genetic
Drift, Consequence of Genetic Drift

Numerical Solved Examples 228-235
14. Quantitative Inheritance A 236-243
14.1. Relation Between Gene and Character :
14.2. Mode of inheritance of Quantitative Characters
14.3. Sources of Genetic Variation
14.4. Extra-Chromosomal inheritance
15. Determinants of Phenotypic Values 244-260
15.1. Components of Phenotypic Value (I)
15.2. Estimation of the Components of Genotypic Value
15.3. Genotypic Value (G) and Its Components
15.4. Population Mean
15.5. Estimation of Genotypic Value
15.6. Estimation of the Components of Genotypic Value
15.7. Environmental Effects

Classification of environmental factors, Estimation of
environmental effects

15.8. Genotype-Environment interaction

Types of G - E interaction, Examples of G - E interaction,
Estimation of G - E interaction

16. Components of Phenotypic Variance 261-276
16.1. Estimation of Variance
16.2. Major Components of Phenotypic Variance
16.3. Components of Genotypic Variance
16.4. Components of Environmental Variance



Conlents

xi

16.5. Importance and Use of Variance Components
16.6. Estimation of Components of Phenotypic  Variance
16.7. Estimation of Components of Genetic Variance
Gene Effects and Gene Frequency Method
17. Genetic Parameters: Heritability
17.1. Definition of Heritability
17.2. Importance and Use of Heritability
17.3. Methods of Estimating Heritability
18. Repeatability
18.1. Definition of Repeatability
18.2. Importance and Use of Repeatability
18.3. Methods of Estimation of Repeatability
19. Correlation Among Characters
19.1. Phenotypic Correlation, Causes and Types
19.2. Causes of Genetic Correlation
19.3. Use and Applications of Genetic Correlation .
19.4. Estimation of Genetic Correlation «
MNumerical Examples
PART IIT ANIMAL BREEDING
20. Economic Characters and Farm Records
20.1. Concept and Definition of Character
20.2. Measurement of Characters
20.3. Economic Characters of Different Species
20.4. Classification of Economic Characters

Descriptive Classification, Developmental Classification,
Functional Classification, Classification Based on Measurement
of Traits, Genetic Classification of Characters

20.5. Farm Records
Record Keeping, Types of Records
20.6. Data Correction
Purpose of Data Correction, Methods of Data Correction
20.7. Standardization of Records
20.8. Data Generation
21. Livestock Breeds
21.1. Place of Domestic Animals in Animal Kingdom
21.2, Buffalo Breeds
21.3, Mithun Breeds

277-286

287-293

294-299

300-310

313-330

331-354




xii

Animal Genetics and Breeding

et _.._.‘L;._"L;-_

25.

21.4. Yak Breeds

21.5. Sheep Breeds

21.6. Goat Breeds

21.7. Camel Breeds

21.8. Equine Genetic Resources
21.9. Pig Breeds

21.10. Poultry Breeds

. Conservation of Germplasm 355-358

22.1. Conservation Vs. Preservation

22.2. Reasons of Threat to Genetic Diversity
22.3. Needs of Conservation
22.4. Principles of Conservation
22.5. Methods of Conservation
22.6. Agencies for Conservation Programme

. Response to Selection 359-366

23.1. Selection Differential -
23.2. Response to Selection
23.3. Correlated Response

. Bases of Selection 367-395

24.1. Individual Selection
Single Trait Selection, Multi-trait Selection (Methods of Selection)
24.2. Pedigree Selection
24.3. Family Selection
Sib Selection, Family Selection
24.4. Progeny Selection
24.5. Combined Selection
24 6. Indirect Selection
24.7. Selection for Combining Ability
Mating Systems [. Inbreeding 396-414
25.1. Genetic Relationship
Types of Relationship, Concept of Gene’s Identity
25.2. Measurement of Relationship
25.3. Inbreeding
25.4. Types of Inbreeding:
Close Breeding, Line Breeding
25.5. Genetic Effects of Inbreeding
25.6. Phenotypic Effect of Inbreeding



Contents xiii

25.7. Genetic Basis of Inbreeding Depression
- 25.8. Physiological Basis of Inbreeding Effect
: 25.9. Disadvantages of Inbreeding (General):
25.10. Applications of Inbreeding
25.11. Measurement of Degree of Inbreeding
26. Outbreeding 415-423
26.1. Definition of Outbreeding
26.2. Forms of Qutbreeding
Outcrossing, Crossbreeding, Grading Up, Species Hybridization
26.3. Effects of Outbreeding
Genetic Effects, Phenotypic Effect (Change of Mean on Crossing)
' 26.4. Comparison of Heterosis and Inbreeding Depression
27. Breed Improvement and Development 424-444
27.1. Breed Improvement
Selection, Introduction of Superior Germplasm
27.2. Development of Synthetic Population ps
27.3. Breeding for Optimum Production: L

Breeding of Zebu Cattle, Breeding of Indian Buffaloes,
Breeding Sheep in India, Breeding of Goats, Breeding of Poultry

27.4. Livestock Improvement Programmes

i Cattle and Buffalo Improvement Progrmme, Sheep
Improvement Programme, Goat Improvement Programmes,
Poultry Improvement Programmes

Numerical Solved Problems 445-460




