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GENETI C RESPONSES IN THE EARLY YEARS OF SELECTION. PROGRAMVES

UTI LI ZI NG GENETI C DI FFERENCES BETWEEN AGE GROUPS
[.R HOPKINS* and J.W JAMES*

H Il (1974) devel oped methods to describe the variable genetic
gains in the early years of a selection progranme. However, he assuned
that replacements were selected in equal proportions fromall parenta
age classes of progeny, and did not deal -explicitly with the effects
of initial conditions. |If replacenents are selected at a single stage
the mean breeding val ues of each age-sex class in any year can be

“expressed in terns of corresponding breeding values in the previous
year and the nean genetic selection differentials within parental-age
classes. The contributions of each parental age-sex class to male and
femal e replacenents are required and, together with elements specifying
ageing,. forma matrix P simlar to that of HIl (1974). If uwis a vector
of nmean breeding val ues of age-sex classes and i a vector of genetic
selection differentials within parental age-sex-classes, and subscripts
denote time, the basic recurrencerelation is p=Py 1+1. If s denotes
a vector of genetic contributions of age-sex cIa3s&S'to newborn progeny
the nean of the newborn progeny is M=s'H, -

To evaluate this selection programme we need to consider these
means in relation to the means which woul d have occurred with no
selection. The selection response, therefore, is given by

Mt_M;._.Ev[ (Et+1‘Et+l)E_1+ (Et'ﬂzt‘l . +z)}J ,

where F is the matrix corresponding to P for conpletely random sel ec-
tion and M* the resulting mean. Thus, even if replacenents are select-
ed randomly Wi thin parental age classes, non-random selection between
parental age classes constitutes a selection if the age class neans
differ. As t increases M-M 1 aoproaches i/L where i is the mean
genetic selectiondifferential within parental Bge classes and T is

the mean age of parents of selectedrepl acenents. P

If there are genetic differences between age groups before the
programme begins, annual neans will fluctuate even in large contro
lines. Further, if the relevant P matrices for selected and contro
lines are different this difference should be taken into account in
interpreting responses in selection experinents. Since econonic returns
from sel ection should be measured in ternms of M _-M*, careful definition
of alternatives isessential to evaluation of brkebing programes
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