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	Course Code: ABG 6101

	Course Title: Population and Quantitative Genetics

	Course Status: Core

	Credit: 2.0

	Prerequisite(s): Fundamental Genetics

	Rationale
	Genetic variations are essential to exploit animal genetic resources by the animal breeding specialists. Understanding the dynamics of genetic variation, transmission, distribution, arrangement, alteration, translation, evolutionary changes is important for animal improvement. The course is designed covering concepts, principles, methods, advances to gain expertise knowledge for the improvement and utilization of animal genetic resources for better production and management of livestock species.

	Objectives
	1. An understanding of general concepts in population and quantitative genetics. 
1. Learn genetic, molecular, and phenotypic evolution of populations.
1. Study polygenic inheritance and understand the evolution of quantitative traits.
1. Acquire knowledge on the dynamics of genetic variation, uses of regression and correlation. 
1. Describe the traits of economic importance in livestock species.
1. Describe and estimate the genetic parameters of various economic traits.
1. Genetic management of small populations, interpretation of results from genetic analyses of populations.



Course Learning Outcomes (CLOs)

	By the end of the course, the students will be able to:
	Mapping with PLOs

	CLO1
	Analyze current genetic characteristics of populations and predict its outcome.
	PLO1, PLO3,

	CLO2
	Evaluate and infer genetic consequences in populations. 
	PLO1, PLO3,

	CLO3
	Apply quantitative methods for improvement of desired characteristics of farm animals.
	PLO5, PLO10,

	CLO4
	Design selection strategies and predict the response to selection under differential circumstances.
	PLO6, PLO7

	CLO5
	Understand breeding programs and strategies for planning at differential perspectives.
	PLO6, PLO7, PLO8




	No.
	Topic/Course content
	Teaching Strategy
	Assessment Strategy

	1.
	Introduction: Relationship among classical genetics, population, and quantitative genetics.

	Lectures, multi-media presentation, tutorials (devoted to problem solving), assignment, case studies from literature and group discussions.
	Quizzes/MCQ, Short and broad questions,
assignment and presentation.

	2.
	Genetic constitution of population: Genetics of a population, Hardy-Weinberg equilibrium, forces changing gene frequency, linkage disequilibrium, idealized population and inbred population, average heterozygosity, and genetic distance.
	Lectures, multi-media presentation, tutorials (devoted to problem solving), assignment, case studies from literature and group discussions.
	Quizzes/MCQ, Short and broad questions,
assignment and presentation.

	3.
	Variation, values and means: Phenotypic and genotypic values, average effect and breeding values, genetic components of variance, environmental variance and repeatability, phenotypic and genetic resemblance between relatives, genetic and environmental covariance, genetic parameters.
	Lectures, multi-media presentation, tutorials (devoted to problem solving), assignment, case studies from literature and group discussions.
	Quizzes/MCQ, Short and broad questions,
assignment and presentation.

	4.
	Selection and Breeding: Predicted response, long term selection effects, efficiency in various methods of selection, quantitative aspects of breeding systems: inbred lines, heterosis, synthetic population, general and specific combining abilities. scale effects, threshold characters, quantitative trait loci (QTL), major genes and fitness related to metric characters.
	Lectures, multi-media presentation, tutorials (devoted to problem solving), assignment, case studies from literature and group discussions.
	Quizzes/MCQ, Short and broad questions,
Assignment and presentation.


Assessment Pattern: Both Formative and Summative.
Books Recommended:
1. Applications of Linear Models in Animal Breeding, by CR Henderson, 1984. University of Guelph, Guelph, Ont.
2. General and Quantitative Genetics, by AB Chapman, 1985. Elsevier Science Pub. Co., Amsterdam, New York.
3. Genetics and Analysis of Quantitative Traits, by M Lynch and B Walsh, 1998. Sinauer, Sunderland, Mass.
4. Introduction to Quantitative Genetics, 4th ed. by DS Falconer and TFC Mackay, 1996. Longman, Essex, England.
5. Manual of Quantitative Genetics, 4th ed. by WA Becker, 1984. Academic Enterprises, Pullman, Wash. New York.
6. Population Genetics for Animal Conservation, by G Bertorelle, 2009. Cambridge University Press, Cambridge, UK; New York.
7. The Mathematical Theory of Quantitative Genetics, by MG Bulmer, 1980. Clarendon Press; Oxford University Press, Oxford.
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