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Abstract

Random F; families from two crosses of varieties of Linum usitatissimum were grown at two spacings
and the following determined: (a) the characteristics of the families at each spacing: (b) the response
of these characteristics to spacing, measured as the value at wide spacing divided by the value at
close spacing.

There were significant differcnces between the families for the characters at cach spacing and
for their responses. The heritability values for response. calculated from between-family variances.
were significant and relatively high for all characters measured.

There was no clear effect of spacing on genetic correlation between the characters, but low
genetic correlations tetween the same character in the two spacings showed that high heritabilitics
in two spacings may be achieved by independent gene action. Genetic correlations between response
characters were character and cross-dependent: there was no evidence ot general stability of the
genotypes.

A separate experiment showed that there was no evidence for the induction of heritable changes
by the application of different spacing treatments in the previous generation.

Introduction

It has been frequently argued that the ability of a character to respond to a change
of environment is generally an adaptive feature that can be changed by natural
selection (for reviews see Haldane 1946; Waddington 1957; Bradshaw 1965). Evidence
for genotypic differences in response, usually manifested as significant genotype x
environment interaction effects (see Allard and Bradshaw 1964), is too extensive to
review here. Nevertheless, there has been considerable controversy regarding the
degree to which the response of a character to the environment is determined by
additive gene effects and the degree to which response is character- rather than
genotype-specific. Evidence that there is frequently an appreciable additive component
to the genetic variance in response comes largely from artificial selection experiments
in Drosophila (Waddington 1959, 1960, 1961; Kindred 1965; Waddington and
Robertson 1966; Druger 1967) and from studies of selection for behavioural res-
ponses (e.g. McClearn 1970). In contrast to these studies, there is an appreciable
body of evidence that the general stability of an organism with regard to a broad
spectrum of characters is determined by non-additive effects. This evidence comes

* Part I, Aust. J. Agric. Res., 1976, 27, 519.
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