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IN animals, examples of genes having marked morphological and
physiological effects are well-known, but the control of behaviour by
specific genes has been very little studied. Consequently, few genes
are known which regulate the mating behaviour particularly with
regard to the " choice" of mates. Moreover, most reports of non-
random mating between individuals differing by a single major gene,
suggest that like genotypes usually tend to mate together. Therefore
it seems worthwhile recording the following observations on the effects
of a single gene (not excluding other genes very closely linked with it)
on mating behaviour.

In the moth, Panaxia dominula (L.), a gene showing no dominance
is found at an appreciable frequency in one colony in Berkshire (Fisher
and Ford, 1947). The heterozygote is recognisable as var. medionigra
and the rarer homozygote as var. bimacula. It has been suggested
(Kettlewell, 1942) that mating between the three genotypes is not
random. Because this observation was not based on strictly numerical
data an experiment was designed to test the hypothesis (Sheppard,
1951). Although a tendency for unlike genotypes to pair was observed,
the data were not extensive enough for useful conclusions to be based
on them. Consequently, the work was repeated and extended in 1951.
The results of this new study together with the data previously reported
(Sheppard, 1951) are given in table i.

There is a very strong tendency (P<o'ooi) for unlike genotypes to
pair, and the result is not due to a different sex drive in the males of
the three varieties. This can be verified, for medionigra and bimacula,
from lines 7 and 8 in the table in which the only differences between the
cages concern the females. A change from a bimacula to a medionigra
female resulted in the bimacula males mating more often (table i,
column 8), whereas before the medionigra males paired more frequently.
Preliminary observations on the mating behaviour suggest that the
disassortative pairing is controlled by the female. On several occa-
sions she has been observed to reject actively a male of her own geno-
type, and has then at once accepted a male of a different form. The
observations suggest that the courtship between like genotypes is longer
than between unlike forms as the male will usually succeed in pairing
with the female in the end, providing that a moth of another genotype
is not present. The shorter the courtship the less chance there is of
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the other male in the cage interrupting it and mating with the female
first. If there is only one male, then with a long courtship, it is more
likely to be attracted by another female before copulation takes place
than if the courtship is short.

TABLE r

Result of first matingGenotypes of _____________
the three moths Like geno- Unlike geno- Totals

in the cage type pairing types pairing

dominula c3'
i dominula 7 8 20 28

medionigra 7

medionigra
2 dominula 7 12 54 26

medionigra 7

dominula
3 medionigra 13 14 27

medionigra 9

dominula
4 medionigra 3

dominula 9
11 22 33

nedionigra
5 inedionigra 7

bimacula 7
2 0 2

binacula
6 inedionigra 9 o x

bi,nacula 9

medionigra
7 bimacula 3 15

bimacula 9

medionigra
8 bimacula 2 10 52

medionigra 7

dominula
9 doininula 7 I 3

bimacula 9

Totals 53 97 150

In a number of insects the phenotype has been disguised with
cellulose paint. All three insects in the cage were marked with paint
so that the phenotypes were not treated differently. Not enough
results have been obtained for any definite conclusions to be formed,
but the data suggest that the mating behaviour is not influenced by
visual stimuli. It is likely that scent is important as females use it to
"assemble" the males, and, in butterflies at least, males are known
which employ "scent organs" to induce the female to mate (Eltring-
ham, 1933).

It is not known whether this disassortative mating takes place in
the wild but it is probable that it does to some extent. Even if the
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female of any genotype is equally attractive to all the males, the control
exercised by the female will have some effect as she often " assembles"
a large number of males before she mates. This will result in com-
petition between the males, and those which have a short courtship
time will have a better chance of mating. If this tendency to non-
random mating occurs in the wild, the number of heterozygotes will
be increased above the value expected in a random mating system.
Moreover, because the males, but not the females, mate more than
once, the medionigra males will have a better chance of mating than the
wild type males if the gene-frequency be low. This will put them at a
slight selective advantage. If this was the only character controlled
by the gene, which it is not, stable polymorphism would result. It
would be interesting to know if a tendency for unlike genotypes to mate
is as common in nature as the reverse situation.

The apparently widespread tendency for genes to have manifold
effects is of considerable importance from the evolutionary point of
view, because the more characters a gene controls the more likely it is
that any change in the environment will alter its selective value.
Wright (1932) has suggested that fluctuations in gene frequency are
favourable to rapid evolution and has maintained that for this reason
"genetic drift" must be particularly important. However, as Fisher
and Ford (1947, '950) have pointed out, directly it is established that
selection is also markedly effective in causing gene-frequency fluctu-
ations then "drift" loses its special importance in evolutionary theory.
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