Genetics Lecture 16
Quantitative Genetics
Qualitative vs. Quantitative (Discrete vs. Continuous)

*Tall vs. Dwarf or measurements of height
Quantitative genetics is the study of how environment and gene interactions affect phenotypes


Metric Characters – Continuous (height, weight, etc.) vs. Meristic (# of eggs, can’t have ¼ egg)



*distributions used to analyze instead of frequencies; means, modes, variances, etc.




which has greater adaptability?

Cause of Continuous Variation


environmental effects – childhood nutrition for height

multiple gene actions (polygenic) – draw bar graphs (DR genes: 2, 4, 8, 16)


codominant or incomplete dominance or multiple alleles and increase even more

Phenotypic Value for individual – measurement of phenotype (P)


P=G+E


G is the genotypic value, the average expression of the genotype across different environments


E is the environmental deviation of the individual from G

Most traits are influenced by both environment and genes, but to different degrees
We want to determine how important each is

Population: VP = VG + VE, measured for the whole population


*experimental determination


*statistical analysis – regression 
*Heritability is an estimate of how much of the phenotype results from gene effects


why is this important? agriculture, aquaculture, etc.

broad-sense contains all gene actions including epistasis and dominance:  H2 = VG/VP


VG can be partitioned = VA + VNA


***Additive genetic variance – alleles whose expression don’t rely on what other alleles are present



eye color – blue vs. brown in offspring and parents



what would additive look like?  are there genes that work this way?

narrow-sense contains only additive gene action:  h2 = VA/VP


*how much parents resemble offspring – what breeding programs need to know
*Things to remember about heritability

Why is heritability and response to selection related to genetic variance?


what if there is no genetic variance?  all same alleles?  Can there be selection?


in humans, which traits are the result of gene actions, but have low heritability?



number of eyes, basic body shape, etc.
*Response to Selection – why do we care about heritability? especially narrow sense vs. broad sense?


improving stock – can you?



determine if there is high heritability



truncation programs


response to selection depends on both degree of selection and heritability



if mean of pop is 1 g/day, mean of selected group is 2 g/day, heritability =0.5, then R=+.5g/day




new expected mean = old mean + R = 1.5 g/day


why not choose a high selection coefficient? 
























