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Table 1- ETC, ETO and KC amount during of growth season

sty Jolye Gay) 0395 Job LS 3% 9y &2 E% g s alS s
Growth phase Growth Period (o skeo) (o skeo) KC
P (days) (Eto) ETO)
_"’J" 20 86 186 0.46
primary
e 30 278 299 0.92
extensive
e 30 290 259 111
Middle
‘#L"' 10 46 69 0.66
Final
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Table 2- Analysis of variance for grain yield of maize hybrids under water deficit stress

s &b 8131 a0 ails o ,Sloc
SOV df Grain Yield
A 3 6405.96"
Repeat
o3 2 60390.16"
Stress
) ol 6 717.688
Error 1
S 13 672058"
Hybrid
SN et 26 673.18"
HybridxStress
¥ ol 117 797.15
Error 2
(D&l ooy 18.196
CV(%)

ns.* ** : non-significant, significant at 0.05 and 0.01 probability level, respectively
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Fig. 1- Means of grain yield of Maize hybrids under different irrigation levels
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Fig. 2- The grain yield of maize hybrids in average of different water deficit levels

ke i Lyl po als o Slas ol 12 03 slay e jo ol 0gueS 15 4 Joos slaasls -F Jgux
Table 3- Drought tolerance indices for yield of maize genotypes in mild stress condition

Genotype ToL ssi STI MP GMP Yorowa  YsTonta)
SC700 2.68 0.64 1.61 7.56 7.68 9.02 6.34
SC704 2.34 0.55 1.54 6.98 7.08 8.25 5.91
KSC705 1.62 0.56 1.11 7.06 7.11 7.92 6.3
SC706 35 0.93 1.72 9.1 9.27 11.02 7.52
SC702 0.15 0.46 0.12 6.42 6.43 6.5 6.35
SC670 2.53 0.92 1.32 9.06 9.15 10.41 7.88
SC647 1.05 0.56 0.75 7.09 7.11 7.63 6.58
SC604 152 0.89 0.85 8.92 8.95 9.71 8.19

K166xK 18 0.94 1 0.51 9.45 9.46 9.93 8.99
DC370 1.01 0.89 1.04 8.92 8.98 9.93 8.02

K48xK 19 3.52 0.98 1.7 9.32 9.48 11.24 7.72
SC500 0.27 1.21 0.14 10.37 10.38 1051 10.24
K3647xK 18 0.37 1.04 0.2 9.64 9.65 9.83 9.46

SC400 1.99 0.93 1.06 9.12 9.18 10.17 8.18
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Table 4- Drought tolerance indices for yield of maize genotypes in severe stress condition
Genotype TOL SSi STI MP GMP Yogonta  Ys(ronHa
SC700 3.86 0.52 1.23 6.82 7.09 9.02 5.16
SC704 3.46 0.44 1.2 6.29 6.52 8.25 4.79
KSC705 3.07 0.43 111 6.2 6.39 7.92 4.85
SC706 5.18 0.72 1.35 8.02 8.43 11.02 5.84
SC702 1.69 0.35 0.75 5.59 5.66 6.5 481
SC670 4.15 0.73 1.15 8.07 8.34 10.41 6.26
SC647 2.41 0.45 0.91 6.31 6.43 7.63 5.22
SC604 3.59 0.67 1.06 7.71 7.92 9.71 6.12
K166xK 18 2.72 0.8 0.79 8.46 8.57 9.93 7.21
DC370 3.88 0.68 1.12 7.75 7.99 9.93 6.05
K48xK 19 5 0.79 1.28 8.37 8.74 11.24 6.24
SC500 1.64 1.05 0.45 9.66 9.69 10.51 8.87
K3647xK 18 2.26 0.84 0.66 8.63 8.7 9.83 7.57
SC400 3.07 0.81 0.87 85 8.64 10.17 71

Table 5- Correlation coefficients between drought tolerance indices under mild stress condition

Ys Yo STI GMP Ssi MP
TOL 0.347™ 0.475™ 0.025™ 0.039™ 0.873% 0.084™
MP 0.905°* 0.717* 0.916% 0.899°* -0.185™ 1
ssi -0.496"™ 0.315"™ -0.169™ -0.129™ 1
GMP 0.923** 0.898°* 0.898°* 1
STl 0.837°** 0.879* 1
Yp 0.660° 1

el o f) Jloisl e )8 lo e g o /00 izl mhaw [0l S ¢l pae e oS S

ns.* ** : non-significant, significant at 0.05 and 0.01 probability level, respectively
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Table 6- Correlation coefficients between drought tolerance indices under severe stress condition

Ys Yp STI GMP SSI MP
TOL -0.277™ 0.551™ 0.032™ 0.090"™ **0.805 0.183™
MP **0.894 *0.721 **0.908 **0.895 -0.236"™ 1
SSI -0.643° 0.158™ -0.380™ -0.325™ 1
GMP **0.832 **0.880 **0.897 1
STI *0.751 *0.851 1
Yp 0.649 1
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Figure 3- Cluster analysis based on al studied drought tolerance indices under mild stress
condition
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Figure 4- Cluster analysis based on al studied drought tolerance indices under severe stress
condition
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Abstract

In order to investigate drought tolerance indices of 14 maize hybrids to different levels
of water deficit, a split-plot experiment was conducted in complete randomized block design
with four replications at the Agricultural Research Station, University of Tabriz. The main
plots consisted of three levels of irrigation regimes (control, mild and severe water deficit)
and sub-plots of 14 corn hybrids. Drought tolerance indices were calculated for the grain
yields produced. Under mild drought condition, hybrids like SC702, SC500 and K3647xK 18
were tolerant based on tolerance index (TOL) and stress susceptibility index (SSI) indices
while hybrid SC 500 was the most tolerance one. Based on stress tolerance index (STI), mean
productivity (MP) and geometric mean productivity (GMP) indices under both mild and
severe stress conditions hybrids K166xK 18, SC500 K3647xK18 and SC400 were found to
be the most tolerant to water deficit than others. The STI and GMP indices that had highest
positive correlation with grain yield under both of these stress conditions. Thus these two
indices were determined as the best indices for selection of tolerant hybrids. Cluster analysis
based on these two indices classified hybrids into two groups under mild stress and in three
groups under severe stress conditions. Biplot graphs for two main components based on
principle components analysis (PCM) displayed that SC500 to be a tolerant maize hybrid in
both mild and severe drought stress conditions with high yield performance. Also, hybrids
SC700 and SC704 were low yielders under both control and stress conditions and thus were
identified to be as sensitive hybrids.

Key words. Cluster analysis, Drought tolerance indices, Grain vyield, Principa
component, Maize.

1- Former M.Sc. Student in Agronomy and Plant Breeding, Faculty of Agriculture, University of urmia, Urmia, Iran.
2- Assistant Prof., Dept. of Plant Breeding & Biotechnology, Faculty of agriculture, University of Tabriz, Tabriz, Iran.
3- Associate Prof., Dept. of Plant Breeding & Biotechnology, Faculty of agriculture, University of Tabriz, Tabriz, Iran.
* Corresponding Author: Norouz @tabrizu.ac.ir



