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Course Type:
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1. COURSE STRUCTURE

Course Credits (CU):
4 CU i.e. 60 Contact Hours i.e. 45 LH, 30 PH

Course Duration: 15 weeks (75 hours) 

2. COURSE DESCRIPTION:
Historical perspective of livestock breeding; Traits in farm animals; Review of classical/Mendelian genetics; Population genetics: Gene, genetic, genotypic frequencies; Hardy-Weinberg law; Effects of selection, mutation &migration of gene frequencies; Heritability & Repeatability: Definitions; methods of estimation; importance or uses; Principles of selection: Types of selection; stages of selection; criteria for selection; methods of selection; Prediction of improvement from selection; Mating systems: inbreeding systems; crossbreeding systems; genetic basis of inbreeding and crossbreeding; Breeding Programmes: A breeding program; breeding systems (nucleus scheme, co-operative schemes and traditional improvement models).

3. COURSE OBJECTIVES;
The overall objective of this course is to produce a graduate capable of understanding and applying breeding and genetic improvement techniques in livestock and poultry.

The specific objectives are to:

i) provide the students with hands-on skills and theoretical background about application of livestock and poultry breeding.

ii) equip students with competences for delivery of knowledge on breeding of animals to farmers, NARS and policy development.

4. RECOMMENDED REFERENCES FOR READING

1. Falconer, D.S. & Mackey, F.C. 1996. Introduction to Quantitative Genetics. 4th ed. Addison Wesley Longman Limited, Edinburgh Gate, Harlow, Essex CM20 2JE, England. 
2. Griffith, A.J.F., Miller, J.H., Suzuki, D.T., Lewontin, R.C. and Gelbert, R.M. 1993. An Introduction to Genetic Analysis. 5th ed. W.H. Freeman and Co. 840 pp.

3. Kugonza D.R. 2008. Livestock Breeding Lecture Notes. 1st Ed. Department of Distance Education, Makerere University. 150 pp. 

4. Legates, J.E. and Warwick, E.J. 1990. Breeding and Improvement of Farm Animals. 8th Ed. McGraw – Hill International editions. Agricultural Science Series. 341pp. 

5. Tamarin, R.H.  2002. Principles of Genetics. 7th ed. McGraw – Hill International editions, Boston. 609 pp.

6. Weaver, R.F. and Hedrick, P.W. 1992. Genetics. 2nd ed. Wm. C. Brown Publishers. 2460 Kerper Boulevard, Dubuque, IA 52001, USA. 

7. Willis, M.B. 1991. Dalton’s Introduction to Practical Animal Breeding. 3rd Ed.  Blackwell Scientific Publications, Oxford. 159 pp.

5. COURSE CONTENT, METHODS OF INSTRUCTION, TOOLS AND EQUIPMENT REQUIRED

	TOPIC
	CONTENT
	METHOD OF INSTRUCTION / Time allocated
	TOOLS / EQUIPMENT NEEDED

	1. Livestock Breeding Foundations

	· Definitions 
· History and foundations of livestock breeding

· Livestock traits

· Factors to consider when comparing livestock data
	Interactive lecture (3 hrs)
	Chalk / BB or Markers / Flip charts

	2. Overview of Mendelian Genetics


	· Key terminologies in genetics

· Mitosis and meiosis 

· Determination of offspring sex

· Mendel’s laws of inheritance

· Non-Mendelian inheritance
	Interactive lecture (3 hrs)

Practical (4 hrs
	Chalk / BB or Markers / Flip charts, Projector

	3. Qualitative Genetics
	· Causes of abnormalities in livestock 

· Recessive genetic abnormalities

· Genetic basis of disease resistance in animals

· Genetic markers and their role

· Marker assisted selection in livestock 

· Review of Mendelian genetics
	Interactive lecture (3 hrs)

Class Practical /Tutorial(2 hrs)
	Chalk / BB or Markers / Flip charts, Projector

	4. Population Genetics
	· Definitions

· Mendelian vs Population genetics

· Gene and genotypic frequencies

· Hardy-Weinberg law and its application
	Interactive lecture (3 hrs)
	Chalk / BB or Markers / Flip charts

	5. Changing Gene Frequencies

	· Definitions
· Effect of selection, mutation and migration on gene frequencies

· How the three factors are used to achieve genetic change
· Understanding population genetics
	Interactive lecture (3 hrs)

Class Practical / Tutorial (3 hrs)
	Chalk / BB or Markers / Flip charts, Projector

	6. Variation Among Livestock Populations
	· Define variation
· The genetic model

· The normal distribution curve for livestock data

· Computation of different population parameters

· Threshold characters

· Computation of Population parameters
	Interactive lecture (3 hrs)

Class Practical /Tutorial (3 hrs)
	Chalk / BB or Markers / Flip charts

	7. Heritability and its Estimation
	· Define heritability and repeatability and show how they relate
· Methods of maximizing heritability

· Methods of estimating heritability
· Computation of heritability and repeatability
	Interactive lecture (2 hrs)

Practical (3 hrs)
	Chalk / BB or Markers / Flip charts

	8. Synthetic Selection and Optimizing Heritability


	· The synthetic method of estimating heritability

· Importance of heritability and repeatability

· Practicals on heritability estimation
	Interactive Lecture (3 hr)

Practical (2 hrs
	Chalk / BB or Markers / Flip charts

	9. Stages and Criteria of Selection


	· Stages in the reproduction cycle when to select
· Criteria or aids to selection
· Minimising costs incurred in progeny testing 
	Interactive Lecture (3 hr)

Practical (2 hrs
	Chalk / BB or Markers / Flip charts, Projector

	10. Selection for Multiple Objectives
	· Relationships between livestock traits
· Methods of selection of livestock

· Development of selection indices
	Interactive lecture (3 hrs)

Practical (2 hrs 
	Chalk / BB or Markers / Flip charts

	11. Factors that Affect Progress From Selection
	· Factors that affect the rate of genetic gain

· Optimising the factors that affect genetic change

· Computing genetic gain for different livestock traits
	Lecture (3 hr)

Practical (2 hrs
	Chalk / BB or Markers / Flip charts

	12. Mating / Breeding Systems
	· Systems of breeding

· Determination of levels of relationship between mating pairs.

· Heterosis and its genetic basis

· Crossbreeding systems and practices
	Interactive Lecture (4 hr)

Practical (2 hrs
	Chalk / BB or Markers / Flip charts

	13. Breeding Programmes
	· Definitions

· Farmers roles in livestock breeding programmes

· Features of a livestock breeding programme
	Interactive Lecture (3 hr)

Practical (2 hrs
	Chalk / BB or Markers / Flip charts

	14. Breeding Schemes
	· Structure of the traditional breed societies

· Closed and open nucleus breeding schemes

· Group breeding schemes
	Interactive Lecture (2 hr)

Practical (2 hrs
	Chalk / BB or Markers / Flip charts

	15. Genetic Improvement versus Conservation
	· Economic importance of livestock to man

· Characteristics of modern agriculture

· Conservation of animal genetic resources

· Why the need to conserve indigenous farm animal genetic resources(FanGR)

· Threats to conservation of FanGR

· Elements of a successful conservation strategy
	Interactive Lecture (4 hr)

Practical (2 hrs
	Chalk / BB or Markers / Flip charts, Projector


6. SUMMARY OF TIME NEEDED

Interactive lectures covering theory 


45 hrs

Class-based practicals



20 hrs

Field visits 




15 hrs

7. OVERALL COURSE EVALUATION

Continuous Assessment Test


20% 

Class practicals, and Write-ups


20% 

Final examination




60%.

