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Evaluation of drought tolerance in late and medium maturity maize hybrids
using stress tolerance indices
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Table 1. Estimation of stress tolerance indices for grain yields (tha™) for maize hybrids under normal

irrigation and water stressiconditions at the vegetative stage (SI = 0.27).

Hybrid ~ YP(tha’) _YS(tha™) SSI TOL MP GMP STI  MHAR
SC703 12.317 8.920 1.038 3397 10.618  10.482  0.754 10.348
SC700 12.204 7.869 1327 4348  10.030 9792 0.658  9.558
SC720 11.323 10.025 0431 1298 10.674  10.654  0.779  10.633
SC647 12.434 6.285 1.861  6.149  9.359 8.840 0536 8351
SC724 11.299 9.272 0.675 2.027 10285 10235 0.719  10.186
TWC600 <111.251 8.878 0.794 2327  10.065 9.994  0.685  9.924
SC704 13.683 10.384 0907 3301 12.035 11921 0975 11.806
Mean 12:073 8.865 1.006 3263 10.438 10274  0.729  10.115
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Table 2. Estimation of stress tolerance indices for grain yield (tha™) for maize hybrids under normal irrigation
and water stress conditions at the reproductive stage (SI =0.51)

Hybrid YP (tha’)  YS (tha™) SSI TOL MP GMP STI MHAR
SC703 12.317 3.763 1350  8.554 8.040  6.808 0318 5.763
SC700 12.204 4722 1.191  7.482 8.463 7591 0395  6.809
SC720 11.323 4.987 1.087 6336 8.155 7515 0387 6925
SC647 12.434 8.318 0.643 4.116 10376 10.170  0.710  9.966
SC724 11.299 5.754 0.953  5.545 8.526  8.063 0446 7617
TWC600  11.251 5.260 1.034  5.991 8256  7.693 0406  7.169
SC704 13.685 8.254 0.771 5431 10969 10.628  0.775 10.297
Mean 12.073 5.856 1.004  6.207 8.969 8352 0491 7792
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Table 3. Estimation of stress tolerance indices for grain yield (t.ha™) for maize hybrids under normal irrigation
and water stress conditions at the grain filling stage (SI = 0.39)

Hybrid  YP(tha') YS(tha™) SSI TOL MP GMP STI  MHAR
SC703 12.317 3.763 1259  6.176  9.229 8.697  0.519 8.196
SC700 12.204 4722 1.011 4916 9746 9431  0.610 9.126
SC720 11.323 4.987 0.940 4238  9.204 8.957  0.550 8.716
SC647 12.434 8.318 0.946  4.683  10.092 9.817  0.661 9.549
SC724 11.299 5.754 0822 3.699 9450 9267  0.589 9.088
TWC600 11.251 5.260 1.168 5235  8.634 8227  0.464 7.840
SC704 13.685 8.254 0.864 4709 11.166 10949  0.822 10.840
Mean 12.073 7.265 1.022 4761  9.645 9335  0.602 9.050
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Yp: Potential Yield, Ys: Yield Under Stress, SSI: Stress Susceptibility Index, TOL: Tolerance, MP: Mean productivity, GMP:
Geometric Mean Productivity, STI: Stress Tolerance Index, MHAR: Harmonic Mean
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Table 4. Correlation coefficients between grain yield potential, grain yield under drought stress at the

vegetative stage and drought tolerance indices

Treats YP YS SSI TOL MP GMP STI MHAR

YP 1.000 0.0277ns 0.4267ns 0.5233ns 0.5584ns 0.4243ns 0.4659ns 0.3212ns
YS ) 1.000 -0.8920ns  -0.8373* 0.8446* 0.9162%*  (0.8971%*  (.9534%*
SSI ) ) 1.000 0.9936%*  -0.5116ns  -0.6362ns  -0.6007ns  -0.7158ns
TOL ) ) T 1.000 0.4146ns  -0.5490ns  -0.5108ns  -0.6371ns
MP ) ) ) 1.000 0.9887**  0.9941**  (.9636%*
GMP ) ) ) T 1.000 0.9984**  (.9935%*
STI ) ) ) ) T 1.000 0.9862%*

MHAR ) ) ) ) ) ©0.1000
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Table 5.Correlation coefficients between grain yield potential, grain yield under drought stress at the

reproductive stage and drought tolerance indices

Treats YP YS SSI TOL MP GMP STI MHAR
YP 1.000  0.5758ns 0.1563ns -0.0879ns 0.7941* 0.6835ns 0.7119ns 0.6141ns
YS - 1.000 0.4156ns  -0.8669%* 0.9531** 0.9890** 0.9829%* 0.9972%*
SSI - - 1.000 0.5994ns  -0.2502ns  -0.3473ns  -0.3285ns -0.9510%*

TOL - - - 1.000 -0.6753ns  -0.7862* -0.7615* -0.8384*
MP - - - - 1.000 0.9858%** 0.9918** 0.9663**

GMP - - - - - 1.000 0.9989** 0.9958**
STI - - - - - - 1.000 0.9909**

HAR - - - - - - - 1.000
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Table 6. Correlation coefficients between grain yield potential, grain yield under drought stress at the grain

filling stage and drought tolerance indices

Treats YP YS SSI TOL MP GMP STI HAR
YP 1.000 0.6324ns  -0.1534ns 0.1812ns 0.8961** 0.8369* 0.8121%* 0.7596*
YS - 1.000 -0.8733* -0.6472ns 0.9275%% 0.9655** 0.9606** 0.9840%*
SSI - - 1.000 0.9519%*  -0.6289ns  -0.7169ns -0.7037ns  -0.7725%*
TOL - - - 1.000 -0.3154ns  -0.4265ns -0.4224ns  -0.5020ns
MP - - - - 1.000 0.9928** 0.9936%** 0.9788%**
GMP - - - - - 1.000 0.9988%** 0.9962%*
STI - - - - - - 1.000 0.9946%**
MHAR - - - - - - - 1.000
ns: Non- significant S5 gme e S

J..;):\jbc,la..»):)l:@m;:,u:%jy:**}*

*and **: Significant at the 5% and 1% probability levels, respectively
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Fig .1. Relationship between STI, Yp and Y under Stress in vegetative (a), flowering (b) and grain filling (c)

stages for different maize hybrids
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Evaluation of drought tolerance in late and medium maize hybrids using stress
tolerance indices

Shirinzadeh, A'.,, R. Zarghami? and M. R. Shiri®.

ABSTRACT

Shirinzadeh, A., R. Zarghami and M. R. Shiri. 2009. Evaluation of drought tolerance in late and medium

maize hybrids -using stress tolerance indices. Iranian Journal of crop Sciences. 10(40: 416-427 (in Persian).

In order to study the effect of drought stress on grain yield and determining maize hybrids with tolerance to
drought stress, a field experiment was conducted in Moghan Agricultural Research field station in 2004 cropping
seasons, using a split block arrangement in randomized complete block design with three replications. The
experimental Factors were four irrigation regimes as factor A including: (I;: normal irrigation, I,: water stress at
vegetative, I5: water stress at flowering and I, water stress at grain filling stages) and 7 commercial maize
hybrids as factor B including: SC704 , SC703, SC700, SC720, SC647, SC724,TWC600. Based on grain yield of
hybrids in normal and stress conditions, stress susceptibility index (SSI), tolerance (TOL), mean productivity
(MP), mean geometric productivity (GMP), stress.tolerance index (STI) and Harmonic Mean (MHAR) were
calculated. The results showed that, in addition to significant correlation between these indices and grain yield
there were also significant relationships:between different indices. Since stress tolerance index (STI) was more
efficient index in identifying group A from other groups, it was chosen as the most suitable index for selecting
tolerant genotypes to drought stress. Therefore, in three-dimension plot only STI index with grain yield in
normal and drought stress conditions were used. The plot also identified SC704 and SC647 as tolerant hybrids

under drought stress conditions.

Kay words: Drought Stress, Drought tolerance indices, Grain yield, Late maturity, Maize and Medium maturity.
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