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Table 1. Names of studied maize hybrids
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Name Number Name Number Name Number
K3647xK18 13 SC647 7 SC700 1
SC666 14 SC604 8 SC704 2
SC703 15 K166xK18 9 KSC705 3
ARG66 16 SC720 10 SC706 4
SC701 17 K48xK19 11 SC702 5
K3651/2xK19 18 SC500 12 SC670 6
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Table 2. Analysis of variance on grain yield of maize hybrids under normal and water deficit conditions
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*and ** are significant at 5% and 1% probability levels respectively.
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Figure 1. Mean comparison of grain yield of maize(hybr}ﬂs)under normal conditions at the 5% probability level
tons/ha
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Table 3. Drought tolerance indices for yield of maize hybrids

TOL SSI MP GMP STI HARM YSI RDI DI SIG Yr Ys d; df

SC700 5.44 1.13 15.05 14.80 1.04 14.56 0.84 0.94 0.80 0.58 17.78 12.33 0.43 0.31
SC704 2.82 0.56 17.15 17.09 1.38 17.03 1.08 1.15 1.25 0.94 18.56 15.74 0.67 0.04
SC604 3.80 0.94 13.1 12.96 0.79 12.82 0.77 1.02 0.78 0.56 15.00 11.2 0.39 0.30
K166xK18 2.47 0.57 14.73 14.67 1.02 14.62 0.92 1.15 1.07 0.78 15.97 13.49 0.56 0.15
SC500 2.80 0.55 17.32 17.26 1.41 17.20 1.09 1.16 1.27 0.94 18.72 15.92 0.68 0.03
K3647xK18 4.28 0.89 15.73 15.59 1.15 15.44 0.93 1.03 0.97 0.72 17.88 13.59 0.51 0.19
SC703 2.93 0.98 9.60 9.48 0.42 9.37 0.56 1.00 0.56 0.38 11.07 8.13 0.29 0.46
KSC705 4.04 0.92 1431 14.17 0.95 14.03 0.84 1.02 0.87 0.63 16.33 12.29 0.44 0.25
SC706 4.82 1.03 14.99 14.79 1.04 14.60 0.86 0.98 0.85 0.62 17.40 12.58 0.45 0.27
SC702 3.78 1.30 8.91 8.70 0.36 8.50 0.48 0.88 0.42 0.26 10.80 7.01 0.19 0.54
SC670 5.67 1.35 12.76 12.44 0.73 12.13 0.68 0.87 0.59 0.39 15.60 9.92 0.28 0.43
SC720 4.13 1.30 9.67 9.44 0.42 9.23 0.52 0.88 0.46 0.27 11.73 7.60 0.19 0.51
K48xK19 3.88 0.91 13.78 13.64 0.88 13.51 0.81 1.03 0.84 0.60 15.72 11.84 0.42 0.27
SC647 4.09 1.23 10.26 10.06 0.48 9.86 0.56 0.91 0.51 0.32 12.31 8.22 0.22 0.48
SC701 2.15 0.85 8.35 8.28 0.32 8.21 0.50 1.05 0.52 0.39 9.43 7.27 0.32 0.50
SC666 4.44 0.96 14.87 14.70 1.02 14.53 0.87 1.01 0.88 0.64 17.09 12.65 0.46 0.25
K3651/2xK19 3.11 1.32 7.21 7.04 0.23 6.87 0.38 0.88 0.34 0.24 8.77 5.65 0.19 0.60
AR66 5.50 1.86 8.25 7.77 0.28 7.33 0.37 0.68 0.25 0.04 11 5.5 0.03 0.67
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Table 4. Correlation coefficients between drought tolerance indices under drought stress condition

TOL SSI MP GMP STI HARM YSI RDI DI SIG Ye Ys

TOL 1

SSI 0.663* 1

MP 0.045 -0.689* 1
GMP 0.018 -0.709°* 1= 1

STI -0.023 -0.719*  0.994* 0.994* 1

HARM -0.007 -0.727*  0.998* 1= 0.995* 1

YSI -0.114 -0.791*  0.987* 0.991* 0.992* 0.994°* 1

RDI -0.663* -1 0.689* 0.709* 0.719* 0.727* 0.791° 1

DI -0.282 -0.869**  0.945" 0.952* 0.963* 0.959* 0.984* 0.869* 1
SIG -0.327 -0.901*  0.927* 0.937* 0.947* 0.945* 0.974* 0.901* 0.994* 1

Ye 0.201 -0.572¢ 0.998* 0.983+* 0.971 0.978* 0.950% 0.572% 0.882* 0.857 1

Ys -0.114 -0.791*  0.987* 0.991* 0.992* 0.994* 1= 0.791* 0.984* 0.974 0.950** 1
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* and wx are significant at 5% and 1% probability levels respectively.
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Figure 3. Cluster analysis of maize hybrids based on drought tolerance indices
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Extended Abstract

Introduction and Objective: Maize is one of the most important cereals that is cultivated in
many parts of the world and it is one of the most important cereals for the production of food for
people all over the world. The most common environmental stress is drought, which limits the
growth and survival of plants in arid and semi-arid areas. The selection of tolerant genotypes to
drought can help to improve the performance of maize hybrids under these conditions.

Material and Methods: In this research, to investigate the tolerance of maize hybrids to
drought stress, 18 maize hybrids were evaluated in an experiment in the form of the split-plot
design based on a randomized complete block design with three replications. In the control
conditions, irrigation was done after 70 mm and under drought stress conditions, after 120 mm
of evaporation from the class A pan. Based on the grain yield under water-deficit stress and
normal conditions, the indices including the stress tolerance index (STI), stress susceptibility
index (SSI), tolerance (TOL), mean productivity (MP), geometric mean productivity (GMP),
harmonic mean (HARM), reconnaissance drought Index (RDI), drought resistance index (DI),
yield stability index (YSI) and selection index of ideal genotype (SIIG) were calculated for the
studied hybrids and the most tolerant and sensitive hybrids were identified. Also, the grouping
of hybrids was done based on cluster analysis and principal component analysis.

Results: In this research, yield under normal and water-deficit stress conditions had a low
correlation with the TOL index, a negative and significant correlation with SSI, and a positive
and significant correlation with MP, GMP, STI, HARM, YSI, RDI, DI and SIIG and therefore,
hybrids with higher values for these indices had higher yield in the water-deficit stress and
normal conditions. Thus, MP, GMP, STI, HARM, YSI, RDI, DI, and SIIG were suitable indices
for identifying hybrids with higher yield in both conditions due to their higher correlation with
the grain yield in water-deficit stress and non-stress environments.

Conclusion: In normal conditions, SC704, has the highest (18.57 tons/ha) and SC703 (11.81
tons/ha), SC702 (11.76 tons/ha), SC720 (12.66 tons/ha), SC701 (11.77 ton/ha), K19/2xK3651
(11.09) and AR66 (11.43 tons/ha) had the lowest yield. Also, under water stress conditions,
SC704 had the highest (15.9 tons/ha) and AR66 had the lowest (6.16 tons/ha) yield. Based on
the results of the studied indices, SC500 and SC704 were identified as water deficit tolerant
hybrids and SC670 and AR66 were also identified as sensitive hybrids to water deficit stress.
The results of cluster analysis and principal component analysis and biplot diagram also
confirmed this issue.
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