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ABSTRACT
Fivc restorcrs were crossed in 1999 to each of five cms lines of grain sorghum to

obtain 25 F, crosses. Restorer and cms lines varied in their drought tolerance. In 2000
season parents and F, crosses were grown under 3 watering regimes, i.e. full-irrigation
(control), withholding irrigation at pre-flowering (GS2) and withholding irrigation at post
flowering (GS3) stage. The objective,. were to study performance ofdrought tolerant (T)
and susceptible (S) genotypes, heterosis. combining ability, type ofgene action, heritability
and predicted selection gain for three physiological traits important for drought tolerancc.
i.e. carbon exchange rate (CER) stomatal conductance (SC) and leaf temperature (L1') as
well as grain yield / plant under water stress and non-stress conditions. Under stress at GS2
and GS3, T genotypes were significantly higher tlJan S genotypes for CER (by 26.3 and 25
% for parents, 43.7 and 83.2 % for FI's) and SC (by 50 and 128.5 % for parents, 64.3 and
100 % for F,' s), respectively. On the other hand T genotypes were significantly lower than
S genotypes for LT by L I and 1.5" C for parents and 2.1 and 2.4° C for crosses at GS2 and
GS3, respectively. Heterobeltiosis results indicated that some hybrids had greater SC and
CER and lower LT values than their respective parental lines under drought stress
conditions. The best general combiner for CER, SC and LT was B-88005 under strcss at
both GS2 and GS3, R-89022 under stress at GS2 and V-1l2 under stress at GS3 stage. The
best general combiners for grain yield were B-88005, B-102 and R-90011 under all soil
moisture regimes, R-89016 under control and under stress at GS2, and RTX under stress at
GS3. Magnitude of additive (I)' ,J was greater than dominance variance for all studied
physiological traits under all irrigation regimes, except for SC and CER under stress at
GS2.However, for grain yield, additive was much lower than dominance variance under all
st-ess and non-stress environments. Overdominance (a > I) was exhibited for CER and
grain yield under all irtigation regir es 3lld for SC and LT under control. Complete
dorrrinance to the higher parent (a ~ I) was shown for SC andLT under stress at GS3,
partial doutinance (a < I) was manifested by leaf temperature under stress at GS2. No
dominance (a = 0) was shown for SC under stress at GS2. The best environment for
maxiuti7ing the heritability of stomatal conductance, carbon exchange rate and grain yield
would be stress at GS3, and for maximizing heritability for leaf temperature would be stress
at GS2.Predicted direct selection gain reached its maximum under stress at GS3 for SC,
CER and yield and at GS2 for LT. In all studied cases, selection for a physiological trait
was predicted to be effective in improving grain yield than direct selection for grain yield
itsel.f. Under water stress at both GS2 and GS3, response of grain yield to selection for
lower temperature was predicted to be larger than response 0f grain yield to selection for
high SC and CER.
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