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ABSTRACT

The objective of this work was to study the genetic systems controlling
quantitative traits of maize using a North Carolina Design II mating design among nine
parental lines and their 20 F,"s under normal and drought stress conditions. Highly
significant differences existed among studied genotypes, revealing a large amount of
variability among them und'3r both conditions. The significant values of mean square
for parents VS. crosses were observed. indicating the importance of heterotic values
and non additive genetic variance in the inheritance of these traits under the two
conditions. Some lines and their F, crosses showed drought susceptibility index "S"
values less than one revealing relative drought resistance. The results showed that
the magnitudes of non-additive genetic variance (a"D) were larger than those of
additive ones (a"A) for most studied traits, indicating that the non additive gene action
was pronounced in the inheritance of these traits. Therefore, these promising crosses
could be utilized in maize breeding program to improve these traits under favorable
and drought stress. This finding could be emphasized by the estimate values of
narrow sense heritability.
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INTRODUCTION

Maize (Zea mays L.) is one of the most important cereal crops in Egypt
and all over the world. Maize is particularly sensitive to water stress at the
flowering and grain filling periods (Grant et al. 1gag). Evaluating drought­
tolerant germplasm and then developing drought-tolerant varieties are the
means by which agriculturists minimize the impact of abiotic stress without
causing a substantial yield loss. The development of drought tolerant lines
becomes increasingly more important. Phenotype is the result of genotype
and environmental interaction, therefore, assessment of desired genotypes is
highly dependent on proper environmentai conditions. Abiotic stresses
(particularly drought, high temperature, salinity and others) generally reduce
crop productivity. Stresses can occur at any stage of plant growth and
development reducing crop productivity (Ribaut et al. 2009). Thus, drought
resistance in crops is probably the most difficult trait to understand (Bruce et
al. 2002 and Ashraf, 2010). Water stress can lead to the closed stomata and
consequently decrease carbon dioxide absorption, photosynthesis and dry
matter production (Shiri et al. 2010). Low heritability of grain yield and the
complexity of genotype environment interactions limit the development of
cultivars tolerant to water stress. Recent advances in the genetic
improvement of crop drought resistance by conventional breeding and
































