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ABSTRACT

All possible crosses (excluding reciprocals) were made between ten maize open­
pollinated populations (differing in drought tolerance) in 1999 season. In 2000 season, the
parental populations and their 45 FI's were evaluated in two sowing dates under water­
stress and non-stress conditions (at flowering stage) at the Exp. Sta. ofFac. of Agric., Cairo
Univ., Giza. The objectives were to study performance, conibining ability, type of gene
action, heterosis, heritability and expected selection gain for drougllt tolerance in
populations and their FI crosses. Estimates of heterobeltiosis were higher in magnitude
under water stress than under control. Maximum heterobeltiosis for gmin yield (38.61 %)
was reached under stress by the cross Cairo-I X BS-ll. General (GCA) was greater in
magnitude than specific (SCA) combining ab:ility variance for all studied traits under both
control and water-stress conditions. GCA variance was more affected by sowing dates than
SCA variance under both stress treatments. Giza-2 and C-87 populations were the best
general combiners for increasing grain yield of hybrids under stress and control treatments.
The crosses Giza-2 x Tuxpeno. Cairo-I x BS-l' I and Giza-2 x Cairo-I are superior in SCA
effects, per se performance and estimates of heterobeltiosis for grain yield under stress and
non-stress conditions and therefore were recormuended for use in maize drought tolerance
breeding programs. Variance components estimates were several times larger for additive
(li'A) than for dominance for all studied traits, ,:xcept earslplant under control and rows/ear
and grain yield under stress. Degree of dominance was partial in most cases.
Overdominance was man:ifested by ears/plant under control and rows/ear under stress.
Complete dominance was shown by grain yield, kernels/row and loo-kernel weight under
stress. No dominance was exhibited by ASI under control and stress and earslplant under
stress conditions. Heritability in the narrow sense (lin) under stress ranged from 20.8 % for
ASI to 47.5 % for kernels/row. Estimates of lin under control were higher than those under
stress for all traits except ASI and ears/plant. Genetic advance estimates from direct
selection under control were higher than those under water stress for grain yield and 100­
kernel weight. The opposite was true for the rest of studied traits. Predicted gain from direct
selection in one environment was greater than from indirect selection at another
environment for all studied traits. In none of the studied cases was selection for a secondary
trait predicted to be more effeetive in improving grain yield than direct selection for gmin
yield. Under water stress, responses of grain yield to selection for ASI was predicted to be
larger than responses of grain yield to selection for any other studied trail. suggesting that
ASI is a valuable adjunct in increasing the d'ficiency of selection for grain yield under
stress.
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