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ABSTRACT 

The expected future shortage in irrigation water in Egypt necessitates that 

maize breeders should pay great attention to develop drought tolerant maize 

cultivars. The presence of genotypic differences in drought tolerance would help 

plant breeders in initiating successful breeding programs to improve such a 

complicated character. The objectives were: to identify drought tolerant genotypes 

for use in future breeding programs, to study the response of heritability (h2
b) and 

genetic advance (GA) to two types of drought, i.e. water stress at flowering (WSF) 

and at grain filling (WSG) and to identify the selection criteria and environments for 

drought tolerance. A two-year experiment was carried out using a split plot design in 

a randomized complete block arrangement with three replications at the Agricultural 

Experiment and Research Station, Faculty of Agriculture, Cairo University, Giza. 

The main plots were devoted to three irrigation regimes, namely well watering 

(WW), WSF and WSG and sub plots to 22 maize genotypes (10 single crosses, five 

3-way crosses and 7 populations). Water stress at WSF and WSG caused a 

significant reduction of 35.53 % and 25.51 % in grain yield/fed (GYPF), 

respectively. A significant variability among the studied 22 maize genotypes was 

observed for all studied traits. In general, the commercial varieties P-3444, SC-128, 

Egaseed-77 and SC-10 showed the highest grain yield and the best root architectural 

traits across all studied irrigation treatments; they were the most tolerant genotypes 

to drought in this experiment and could be recommended for farmers and plant 

breeders. The results concluded that predicted selection gain would be higher if 

selection was practiced under WW for 10 traits, WSF for 5 traits (including grain 

yield) and WSG for 12 traits.  Based on the correlation (r) analysis and estimates of 

h2
b and GA, the best selection criteria for drought tolerance were: 100-kernel weight 

(100KW), chlorophyll concentration index (CCI) and root circumference (RC) under 

both WSF and WSG, anthesis-silking interval, upper (SDU) and lower (SDL) stalk 

diameters under WSF, kernels/row, ear leaf area, crown root number, length and 

branching and root dry weight under WSG. 

Key words: Maize, Selection criteria, Heritability, Genetic advance, Water stress    

at flowering, Water stress at grain filling, Anthesis-silking interval, 

Crown roots, Brace roots, Drought tolerance index, Chlorophyll 

content. 
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