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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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43210
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The distribution of the genotypes and the quantitative

character before artificial selection
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An imaginar y quantitativ e character with 4 loci

The character is a sum of effects including inter action and
envir onmental effects:
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What kind of distr ibution will this lead to when gene frequencies at the
four loci are pA = 0:4, pB = 0:5, pC = 0:3, and pD = 0:6 ?
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The resulting distr ibution
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Distr ibutions of quantitativ e characters
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Truncation 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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Offspr ing of tr uncation selection

43210

In fact, the offspring will have this distribution:
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Mean phenotype

of offspring = 2.545

(484 copies in all)
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Effect of tr uncation selection on one locus

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

phenotype
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Effect of tr uncation selection on one locus

With a larger number of loci, focussing just on one locus
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Effect of tr uncation selection on one locus

Aa AA

phenotype

aa

The distribution of offspring at this locus
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Effect of tr uncation selection with 5 loci - befor e
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Heritability

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)(
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Response to arti�cial selection

truncation point

breed from thesediscard these
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Response to artificial selection

R  =  h  S
2

h   =  heritability
2
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Response to arti�cial selection

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
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Some featur esof ar ti�cial selection exper iments

Some features of artificial selection experiments

replicate lines

relaxation of selection

reverse selection

a selection limit?

generations
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Body weight in mice
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Tooth decay in rats
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White blood cell counts
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Chicken legs
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Thorax br istles in Drosophila
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Abdominal br istles in Dr isophila
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Dobzhansky 's glass maze
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Arti�cial selection on geotaxis
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Arti�cal selection on phototaxis
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The I llinois corn selection exper iment (oil content)
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How it was done

This projection produced

using the prosper style in LaTeX,

using Latex to make a .dvi �le ,

using dvips to tur n this into a Postscript �le ,

using ps2pdf to make a PDF �le , and

displaying the slides in Adobe Acrobat Reader.

Result: nice slides using freeware.
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