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SUMMARY

A simple method is presented for determining the effect on the genetic
variance of a quantitative trait, of selection followed by various degrees of
assortative mating.

RECENTLY, Baker (1973) compared the effects of perfect assortative mating
subsequent to truncation selection on the additive genotypic variance (V)
of the following generation, to the effects of truncation selection alone. The
purpose of this note is to present a simple method of deriving a close approxi-
mation to these results. Our derivation also allows the effects of imperfect
assortative mating to be readily obtained. We proceed as follows:

Let h2 be the standardised additive genotypic variance found in a popula-
tion. Then under Hardy-Weinberg equilibrium conditions, it is clear that
h2 will remain constant from generation to generation. That is, each genera-
tion an amount of additive genotypic variance equal to h2 is produced. As
is well known (see, e.g. Lush, 1945), under Hardy-Weinberg conditions two
sources each contribute half of the total additive genotypic variance each
generation. These are:

1. Mendelian segregation, which generates differences between the
progeny of any particular parental pair, and

2. Random mating, which produces differences between the mean
additive genotypic values of the various individual parental pairs.

For our purposes, differences between the mean additive genotypic values of
individual parental pairs can also be considered as arising from two sources:

2.1. Differences in the expected additive genotypic values of parental
pairs having different mean phenotypic values. The variation of
mean phenotypic values of parental pairs is trivially equal to

2(1 +r)
2

where 2 the proportion of the phenotypic variance remaining in
the selected population after truncation. It has been shown
(Pearson, 1903) that 2 is equal to

1 — (z(z px)
'\ p2
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where p is the proportion selected, z, and x, are the ordinate and
abscissa, respectively, of the normal curve at the point of truncation.
r = the phenotypic correlation between mates in the selected
group.

Thus, the variance of expected additive genotypic values between
parental pairs, if judged solely by their mean phenotypic values, would be

(112)2
2(1 +r).

2.2. Differences in the mean additive genotypic values of individual
parental pairs all having the same mean phenotypic value. It has
been shown (Soller, 1964) that (2.2) is equal to

h2(1—h2)
2

Summing all contributions, we have for the additive genotypic variance
of the generation following truncation selection and assortative mating

V = (1)+(2.1)+(2.2)

= —+ -2(1+r)+ h2(1—h2)
2 2 2

= h2— [1—2(l+r)].

For assortative mating alone, we have
fL.2\2

V = h2+ -'-r
2

and for truncation selection alone, we have

V= ha— (h2)2

Table I shows value of 2 for various proportions selected, and the calcu-
lated ratios of additive genotypic variance after selection and assortative
mating to additive genotypic variance after selection and random mating.
It should be noted that accurate values for 2 can be obtained only by inter-
polating to three additional places in table III (The Normal Probability

TABLE 1

Phenotypic variance after truncation selection, and ratio of additive genotypic variance
after assortative mating to additive genotypic variance after random mating

Ratio of additive genotypic variance:
Proportion Phenotypic Heritability

selected variance -
(p) (A) 02 04 06 08

0•50 0•364 1039 l•083 l•135 l•195
0•20 O•219 1024 l•052 l•086 ll27
O•l0 0•170 l•019 l•041 l•068 llO2
001 0108 lOl2 1026 l•044 l•067
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Integral) and Table II (Ordinates of the Normal Distribution) of Fisher and
Yates (1963). When the values of table 1 are compared to those in the
corresponding Table 4 ofBaker (1973), it can be seen that the values obtained
are either very close or identical to those obtained by Baker for the case of
100 loci with initial gene frequencies of 05. Baker's (1973) results also show
that these ratios are relatively unaffected by the number of loci involved or
by gene frequencies at the loci (except when heritability is high and selection
intense). Thus the formulas presented here should be of general utility in
approximating the short term of effects of selection and/or assortative mating
on the additive genotypic variance of an offspring population.
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