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As most genes affecting quantitative traits are probably intermediate in 
effect between Mendelian and polygenic loci, neither form of genetic theory 
provides a particularly suitable means for analyzing data reflecting the 
effects of such genes. Depending on the frequency in the population and 
magnitude of the associated deviation, the presence of a major gene can lead 
to various forms of non-normality in the distribution, which may be skewed, 
leptokurtic, platykurtic or bimodal. While this is well known (Fisher et al, 
1932; M&at, 1968; Hammond and James, 1970; Piper, 1971; MacLean et al, 19761, 
there still remains a need for an effective procedure to discriminate between 
major loci and polygenic variation (Morton, 1974; Motulsky, 1978, Levine et 
al, 1978). The problem here is closely related to the more general 
statistical methods associated with the analysis of mixed distributions (i.e. 
Method of Moments (Hawkins, 1972) and Method of Maximum Likelihood (James, 
1978)). As these tests are capable of producing multiple solutions (Hawkins, 
1972) or contain singularities in the likelihood surface (James, 19781, it 
would seem undesirable to apply them to all data sets without first 
establishing evidence of deviation from normality. 

Thus, a simple preliminary test for deviation from normality should 
provide an effective method of screening data sets. Any significant cases 
would then be assessed further to establish whether a major gene could be 
responsible for the non-normality and if so estimate its frequency and the 
mean and variance of individuals carrying it. 

This approach differs from one reported by MacLean et al (1976) who have 
suggested the preliminary transformation of the data to remove skewness before 
analysis by maximum likelihood. As skewness is to be expected when the 
frequency of the major gene is low, transformation to remove it would be 
expected to reduce the power of the subsequent maximum likelihood analysis. 

Computer simulation was used to investigate eight alternative test 
statistics to determine which is best suited to identifying the type of non- 
normality expected when a major gene is present in the population and 
secondly, to establish the minimum deviation which a major gene would have 
to cause before its presence could be consistently detected. 

This demonstrated that the Modified Shapiro-Wilk statistic W' (Shapiro 
and Francis, 1972) provides the most versatile test. However, if prior 
knowledge suggested that the frequency of the major gene was near 0.5, then 
the 'lower-tailed' kurtosis statistic could be preferable. Unfortunately 
even these better tests require the major gene to deviate substantially from 
the general mean (i.e. for sample sizes of 500, deviation of two standard 
deviations is required before one can be reasonably sure of establishing 
non-normality). 

These methods have been applied to the S.A. Merino sheep fleece weight 
selection experiment at Roseworthy Agricultural College (Mayo et al, 1969 

and Hancock et al, 1979). No major genes were detected. 
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