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A random−mating population with two genes having
2 alleles each, at equal frequencies, symmetrically

affecting a quantitative character
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The distribution of the genotypes and the quantitative

character before artificial selection
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The distributions after artificial selection which

saves only those individuals at or above 2

After selection:

0.6364

Before selection

frequency of A  =  0.5

frequency of B  =  0.5

Mean phenotype of

survivors  =  2.545

frequency of A  =  14/22 = 

frequency of B  =  14/22 = 0.6364
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In fact, the offspring will have this distribution:
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Mean phenotype

of offspring = 2.545

(484 copies in all)



Heritability

V     =     V     +     V     +     V

Variance of a character  =    V
T

T A D E

Total variance

Additive genetic variance

Dominance variance

Environmental variance

heritability   =    h     =      
V

V

A

T

2

heritability in effect measures the fraction of

variations that are passed on to the next generation,

undisrupted by Mendelian segregation

assuming genes are additive and environments are independent)(



Some features of artificial selection experiments

replicate lines

relaxation of selection

reverse selection

a selection limit?

generations
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truncation point
�

breed from thesediscard these

mean of newborns mean of those
who we breed from

S

mean of newborns

in next generation

Sh2

Response to artificial selection

R  =  h  S
2

h   =  heritability
2



1000 lbs 1100 lbs

weight

If heritability  =  0.4

This is the expected gain in one generation

Response to artificial selection

Mean of selected individuals
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S  =  selection differential
�

     =  mean of selected individuals  −  population mean     =    100 lbs

R  =  gain

=     40 lbs2 =  h  S

Population mean



With a larger number of loci, focussing just on one locus
�

phenotype



With a larger number of loci, focussing just on one locus
�
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The distribution of offspring at this locus
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This freeware-friendly presentation prepared with

• Linux (operating system)

• PDFLaTeX (mathematical typesetting and PDF preparation)

• Idraw (drawing program to modify plots and draw figures)

• Adobe Acrobat Reader (to display the PDF in full-screen mode)

(except that we had to use Microsoft Windows to project this as the X
server I have in Linux is not too great)


