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ABSTRACT

Seventy one testcrosses were developed in 1997 by crossing 71 Sj lines of maize
derived from the maize dronght tolerant populations DTP-l (36 S, ' s) and DTP-2 (35 S,' s)
to a common inbred tester (Sj family) derived from Cairo-I (a drought susceptible
population). In 1998, the Sj' s, testerosses and tlle inbred tester were grown in the field at
the Res. Sta of Fac. of Agric, Cairo Univ., Giza to evaluale performance and estimate
combining ability.. lleterosis, heritability and predicted selection gain in lines and
testcrosses under water-stressed and non-sm:ssed environments. Heterobeltiosis was
generally greater under stress than non-stress condotions. Significant positive heterobeltiosis
was found under water stress for grain yield (19.99% inDTP-I and 19.0%inDTP-2).
Wider ranges and higher favorable frequency (%) ofheterobeltiosis were found in grain
yield than other traits and in DTP-2 than DTP-l under stress Combining ability analysis
inmcated that selection of superior inbred lines of high general combining ability from both
DTP-I or DTP-2 and of high specific combining ability with the S, inbred tcster may be
ettective. Broad-sense heritability wa' higher under stress than under full irrigation for all
studied traits, with the highest value for grain yield/plant in both populations. Premcted
genetic advance from direct selection under water stress conmtions was higher than that
under non-stress conmtions for grain yield and its components in both populations.
Estimated expected gain in grain yield was 54.3 and 60.8 % under stress and 26.6 and 32.4
% under control for DTP-l and DTP-2, respectively.
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INTRODUCTION

Maize (Zea mays L.) is susceptible to drought especially during the
flowering stage (Chapman et aI1996). Losses in grain yield are particularly
severe when drought stress occurs at this stage (Classen and Shaw 1970 and
Grant et aI1989).

Expansion of growing maize in the newly-reclaimed lands ofEgypt
where soils are characterized by low-water-holding capacity and irrigation
water is limited necessitates tl' ~ development of drought tolerant maize
cultivars for such areas. The problem have been the adoption of an efficient
breeding program to such a complicated character (Edmeades et aI1992).
This requires understanding the genetic and breeding parameters of yield
characters affecting drought tolerance.




































