











this study were good. However, the restricted
randomization used to avoid competition be-
tween full-sib families and S; lines may have
influenced the occurrence of negative esti-
mates of variance components. Nelder!¢ in-
dicated that, with split-plot designs, negative
estimates of variance components could arise
when the correlation between subplots in the
same whole plot is less than the correlation
between subplots in different whole plots.

The magnitudes of total estimated genetic
variance, &/24 and &20, are functions of gene
frequencies, and the magnitudes of genetic
variances are expected to change in response
to selection. Changes in genetic variability
are influenced by several factors, including
selection intensity, initial amounts of actual
and potential variability, linkage disequilib-
rium, and rates of recombination?.

For most traits evaluated in this study,
estimates of o showed some decrease in
magnitude from the CO to C6 populations of
BS10 and BS11. However, the magnitude of
&2 for ears per plant increased from BS10C0
to BS1I0(FR)C6. Generally, estimates of o
tended to increase in magnitude from the CO
to C6 of BS10 and BS11. Decreases in the
magnitude of &% were observed for grain
yield and percentage of stalk lodging from
BS11CO0 to BS11(FR)C6. Because the 95
percent confidence intervals of estimates of
variance components from the CO and C6
overlapped in many instances, seeming
changes in magnitudes of genetic compo-
nents of variance may have been the results
of sampling. If changes in genetic variances
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have occurred, they were small. Although the
response to reciprocal full-sib selection in
BS10 and BS11 has been positive, the
changes in gene frequency were not great
enough to affect the relative magnitude of
the genetic components of variance and the
relative proportions of % and % in BS10 and
BSI11.

Reciprocal full-sib selection was designed
to improve the cross performance of BS10
and BS11 with emphasis on grain yield. Con-
tinued improvement is dependent on the ge-
netic variance within each of the populations.
Response to reciprocal full-sib selection has
been realized, both in the population crosses
(direct response) and the populations them-
selves (indirect response)’. Although the dif-
ferences in the ¢stimates of ¢% between CO
and C6 of BS10 and BS11 were not signifi-
cantly different, there were trends that sug-
gested that the genetic variability was less in
the C6 than in the CO populations (Table
III). The same trends were observed in the
variation among full-sib (16 for CO vs. 18 for
C6 of BS10, and 30 for CO vs. 14 for C6 of
BS11) and S, (66 for CO vs. 33 for C6 of
BS10, and 57 for CO vs. 42 for C6 of BS11)
progenies. The evidence suggests that genetic
variability was reduced after six cycles of
reciprocal full-sib selection.
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