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Phenotype

P=G+E

Where

P is the phenotypic value
G is the genotypic value
E is the environmental deviation

The mean environmental deviation in the population as a whole is taken to be zero
P=G
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Genotype Freq Value Freq x Value
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Population mean

Genotype Freq Value Freq x Value
Al1Al 0.52 1 0.25*1
A1A2 2*0.5*0.5 0 2*0.5*0.5*0
A2A2 0.52 -1 -0.25*1
Sum 1 1(0.5-0.5)+2*0.5*%0.5*0
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Population mean

Genotype Freq Value Freq x Value
Al1Al 0.52 1 0.25*1
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Population mean

Genotype Freq Value Freq x Value
Al1Al 0.92 1 0.81*1
A1A2 2*0.9*%0.1 0 2*0.09*0
A2A2 0.12 -1 -0.01*1
Sum 1 1(0.8)+

a(p-q)+2pqd = 0.8
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Population mean

Genotype Freq Value Freq x Value
A1A1 p? a p2a
A1A2 2pq d 2pqd
A2A2 g2 -a -g?a

Sum 1 a(p-q)+2pqd

Elu]=a(p—q)+2pqgd

The population mean resulting .
from joint effects of several loci is Elu] = Z ap—q)+2 Z dpq
the sum of the contributions of Several loci
each of separate loci
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Average allele effect

Average

Type of | Values and frequencies | Mean value | Population mean
gamete | of genotypes produced | of genotypes | to be deducted | effect of gene
A1A1  A1A2  A2A2
a d -a a(p-g) + 2pqd
A1 P q pa +qd -[a(p-g) + 2dpa] | qla+d(g-p)]
A2 P q -qa + pd -[a(p-0) + 2dpa] | -pla+d(g-p)]

Average ef fects of the alleles:

Average ef fects of gene supstitution:

a; =qla+d(q—p)]

a, =—pla+d(q—p)]

a=a,-a=a+da-p)
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Average effects of gene substitution

Type of | Values and frequencies | Mean value | Population mean Average
gamete | of genotypes produced | of genotypes | to be deducted | effect of gene
A1A1  A1A2  A2A2
a d -a
A1 p q pa + qd -[a(p-q) + 2dpa] | qla+d(g-p)]
A2 p q -qa + pd -[a(p-q) + 2dpa] | -pla+d(a-p)]
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I | | |
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a; =qla+d(q@—p)] =qa
a, =-—pla+d(q@—p)] =-pa

Populations p q

Pop 1 09 0.1

a= 4+2(0.1-09) =24
a; =0.1*2.4 =0.24
a,=-0.9%2.4 =-2.16

a=a, —a,=0.24-(-2.16)=2.4



Average effects of gene substitution

Breeding value
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