Selection theory and methods: Course outline

1. Foundational concepts
a. Review of basic quantitative genetics concepts
i.  Variation in breeding populations
ii. Breeding value
iii.  Variance and covariance
iv.  Heritability
b. Review of basic population genetics concepts
i.  Hardy-weinberg law
ii.  Genetic drift
iii.  Effective population size
c. Inbreeding and kinship in pedigreed populations
i. Inbreeding
ii. Kinship
d. Covariance among relatives and the coefficient of relationship
2. Selection theory
a. Basic principles of response to selection
i.  Average breeding value of progeny = average breeding value of
parents
ii. Phenotypes and selection indices have a linear relationship with
breeding value
b. Derivation of the breeder’s equation
c. Predicting response to selection
i.  Selection across cohorts and multi-stage selection
ii.  Evaluating selection strategies
3. Breeding value estimation
a. Combining multiple sources of information for breeding value estimation
i.  The economic selection index
ii. ~ The family selection index
b. Best linear unbiased prediction (BLUP) and the family selection index
i.  Properties of BLUP



ii. ~The Mixed model equations
iii.  Accuracy of breeding value estimates
c. Using marker data for breeding value estimation
i.  Marker assisted recurrent selection (MARS)
ii. Genomic BLUP

iii.  Genomic selection



