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Drought Stress Effects on Gene Action and Combining Ability of
Maize Inbred Lines
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Fig. 1. Maximum temperature, minimum temperature and rainfall (vertical bars) during
maize hybrids growth period at Moghan region in studied years
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Table 1. The name of maize lines used in hybridization program according to line x
tester model

oyleds gl 6;§i~‘1 NLY oyleds LacpY 6;§i~‘1 KLY

No. Pedigree Code No. Pedigree Code
1 KLM77008/1-3-3-1-2-2-1 L1 11 K74/2-2-1-21-2-1-1-1 L11
2 KLM77012/4-1-1-4-1-2-1 L2 12 K74/2-2-1-21-3-1-1-1 L12
3 KLM77021/4-1-2-1-2-1-2 L3 13 K74/1 L13
4 KLM77029/8-1-1-1-2-1-5 L4 14 K3545/7 L14
5 KLM77029/8-1-1-1-2-2-2 L5 15 K3544/4 L15
6 KLM76004/3-5-1-2-2-1-1-1 L6 16 K3640/6 L16
7 KLM76012/1-3-1-1-1-2-1-1 L7 17 KLM75010/4-4-1-2-1-1-1 L17
8 K74/2-2-1-3-1-1-1-1 L8 18 KLM76010/1-13-1-2-1-1 L18
9 K74/2-2-1-4-4-1-1-1 L9 19 K3653/2(Tester) T1
10 K74/2-2-1-19-1-1-1-1 L10 20 K3615/1(Tester) T2
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Table 2. Mean square and variance components for grain yield under normal irrigation
and drought stress conditions according to line X tester analysis for two studied years

JE kT s i
Normal Irrigation Drought stress conditions
6337 a3 Jsl Jle £33 Ju Jsl Jls £22 J
S.0.V. St gl df. First years  Second years  First years  Second years
Replication NS 2 0.236 0.028 3.231 1.329
Cross (C) SN 35 3.156" 3.118" 0.768"" 0.686""
Line (L) oY 17 3.189™ 3.1757 0.808™ 0.429™
Tester (T) Sl 1 17.642" 13.23" 0.965" 57827
Line x Tester i X Y 17 2271 2467 0.717" 0.643"
Erorr o 70 0.363 0.284 0.227 0.216
o’A il B il sl - 0.022 0.016 0.001 0.001
o aea el 5 -l - 0.011 0.008 0.001 0.001
o%sca P G S el - 0.636 0728 0.163 0.142
2 V| PR AN _
o’y Sl bl 0.636 0.728 0.163 0.142
W - -
C.L. Y i 49.078 49.456 51.082 30.380
C.T. b o o - 15.971 12.116 3.589 24,086
. X _
CL.xCT. 5% Y e 34.950 38.428 45.329 45.534
o%Gea/ 6%sca - 0.017 0.011 0.004 0.007
o’g S5 bl - 0.930 0.940 0.180 0.160
o’ 5 5% bl - 1.052 1.039 0.256 0.229
h%s 3 S il - 0.885 0.909 0.704 0.685
h’y P 3 S gyl - 0.021 0.015 0.005 0.004

**:Significant at 1% level of probability’ GZAé Additive variance, ngca: General combining ability variance,
G sa: Specific combining ability variance, 6°p: Dominance variance, C. L: Contribution of lines of total
variance, C. T.: Contribution of testers of total variance, C. LxT: Contribution of linextesters of total
variance, gcq/czsca: The ratig of general combining ability variance to specific cqmbinin2g ability variance,
6°,. Genotypic variance, o'p: Phenotypic variance, h’g: Broad sense heritability, h“y: Narrow sense
heritability
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Table 3. Mean square and variance components for agronomic traits under normal irrigation(NI) and drought stress conditions (DS) according to
line x tester analysis in 2010

S.O.V. sy s als sldas als Casy sldas HES TR $ g CL&J)l
«315T«=,5  Grain number per row Grain-row number 1000-grain weight Plant height
St ple df. NI DS NI DS NI DS NI DS

Replication RS 2 6.003 27.530 0.463 7.566 871.067 675.309 591.437 191.886
Cross (C) SW 35 21.0107  21.730" 9.860"" 7.500" 832.400" 643.400™ 76.301"" 80.869"
Line (L) oY 17 324107 25.890" 11.970™ 7.020"  1039.500" 612.460™  108.064" 73.515"
Tester (T) Sl 1 69.6807  54.460" 109.20" 66.430"  1790.900" 1427.900™  106.446 457.810"
Line x Tester R 17 6.740"" 15.640™ 1.9107 452007 568.900" 628.200™ 42.766 ™ 66.050"
Erorr s 70 3.329 3.429 0.571 0.875 247.835 418.963 27.600 18.956
oA sl 31 bl - 0.356 0.152 0.198 0.074 6.568 - 0.836 0.369
67Gea S aheS F b - 0.178 0.076 0.099 0.037 3.284 - 0.418 0.185
o7sca o S pheS 5 bl - 1.137 4.070 0.446 1.216 107.051 - 5.055 15.698
o’p Sl il - 1.137 4.070 0.446 1.216 107.051 - 5.055 15.698
C.L. LY g - 74.940 57.876 58.963 45.443 60.655 - 68.790 44.154
CL.xT Us 2 o - 9.476 7.161 31.640 25.287 6.147 - 3.986 16.175
o Gea Foi X Y g - 15.584 34.963 9.398 29.270 33.198 - 27.224 39.671
o’Geal Osca - 0.156 0.019 0.222 0.031 0.031 - 0.083 0.012
o’g S5 bl - 5.890 6.100 3.100 2210 194.880 74.820 16.230 20.640
o’p 5% bl - 7.003 7.242 3.287 2.502 277.489 214.470 25.434 26.956
h’g e STl - 0.842 0.842 0.942 0.883 0.702 0.349 0.638 0.766
h’y o e S pd il - 0.051 0.021 0.060 0.030 0.024 0.000 0.033 0.014

For abbreviations, see Table 2 g dnl 0 ¥ g w5 54 Ol ylansl ol

Aoys) 5 ds 0 JL“:,.\C@,;)\;@MUB@ME%;A{:**}*‘ns
ns,* and RN Not significant, significant at 5% and 1% levels of probability, repectively.
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Table 3. Continued ¥ gl aals
I gl Sbsles £ 5, 2> SE G, S Aoy 6 55,
35T a o Ear height Days to pollination Days to sillking Days to maturity

S.0.V. S b df. NI DS NI DS NI DS NI DS
Replication NS 2 548.719 318.431 12.704 1.593 8.398 2.509 19.704 13.398
Cross (C) S 35 135.049" 51.8177 3.578" 9.679" 4367 13.799™ 19.724"  28.657"
Line (L) oY 17 121.173"  42.352° 42587  10.8797  4.070" 12.174™ 16.696"  34.970"
Tester (T) S 1 1782.420"° 2484307 17.1207 118.230" 35.593"  231.150" 277.120%  60.750"
Line x Tester s X Y 17 52.020° 49.715" 2.101™ 2.094" 2.828™ 2.638" 7.611™ 20456
Erorr ot 70 23.730 22.863 1.723 1.174 1.674 1.319 3.570 5.798
o sl il - 2.070 0.052 0.037 0.189 0.038 0.278 0.302 0.204
o’ea SRS 5 s - 1.035 0.026 0.018 0.095 0.019 0.139 0.151 0.102
o%sca o raS S pd S 5 Wl - 9.430 8.951 0.126 0.307 0.385 0.440 1.347 4.886
ey Cdle il - 9.430 8.951 0.126 0.307 0.385 0.440 1.347 4.886
CL. by g - 43.581 39.700 57.806 54.592 45264 42.853 41.115 59.272
CL.xT s 25 - 37.710 13.698 13.672 34.900 23.285 47.861 40.143 6.057
o Gea S X oY g - 18.709 46.602 28.523 10.508 31.451 9.286 18.743 34.671
6’Gea/ OPsca - 0.110 0.003 0.146 0.308 0.050 0.316 0.112 0.021
G S5 bl - 37.110 9.650 0.620 2.840 0.900 4.160 5.380 7.620
o’ =555 bl - 45.016 17.272 1.193 3.226 1.456 4.600 6.575 9.552
h’g a8 6 il - 0.824 0.559 0.518 0.879 0.617 0.904 0.819 0.798
h’y 3 (S RS - 0.046 0.003 0.031 0.059 0.026 0.060 0.046 0.021

For abbreviations, see Table 2

ns,* and **: Not significant, significant at 5% and 1% levels of probability, repectively.
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Table 3. Continued ¥ J gl aals
a3 @l O 3 0)95 sk L3 Odd L, Loy
slsT Grain filling period duration Grain filling rate Cholo. a Cholo. b Cholo. at+b

SOV, O NI DS NI DS NI DS NI DS NI DS
Replication IS 2 8.620 1.231 1.208 19.052 0.005 0.012 0.040 0.027 0.007 0.022
Cross (C) SX 35 20.898" 19.478" 11.8217 6.348" 0.469™ 0.550™ 0.291" 0.447" 0.995™ 1.115"
Line (L) oY 17 18.467" 27.200™ 13.509™ 6.705" 0.445™ 0.447 0.352" 0.403™ 0.924" 0.906"
Tester (T) Sl 1 330.750" 2.370™ 5.567" 4.555™ 0.071™ 1.465" 0.032™ 1.329" 0.188™ 27177
Line x Tester ERER 17 5.103™ 12.763" 10.501" 6.098" 0.516" 0.600™ 0.245" 0.439" 1.114™ 1.229™
Erorr L 70 4.935 6.536 1.269 1.878 0.063 0.072 0.051 0.069 0.123 0.139
o’ NP - 0.394 0.167 0.033 0.006 -0.001 -0.001 0.001 0.000 -0.003 -0.003
Soea e alS 5 ol - 0.197 0.084 0.016 0.003 -0.001 -0.001 0.001 0.000 -0.001 -0.001
osca o G aleS 5 bl - 0.056 2.076 3.077 1.407 0.151 0.176 0.065 0.123 0.330 0.363
o’p KO [ ) - 0.056 2.076 3.077 1.407 0.151 0.176 0.065 0.123 0.330 0.363
C.L. Y i - 42.921 67.826 55.507 51.297 46.106 39.447 58.776 43.796 45.094 39.480
CL.xT D O - 45219 0.348 1.346 2.050 0.433 7.605 0.314 8.496 0.540 6.965
oGea ERR N o - 11.860 31.826 43.147 46.653 53.462 52.949 40.910 47.708 54.366 53.555
SGeal Gosca - 3.516 0.040 0.005 0.002 -0.004 -0.004 0.009 0.001 -0.004 -0.004
o’ S5 bl - 5.320 4310 3.520 1.490 0.140 0.160 0.080 0.130 0.290 0.330
o’ 558 ol - 6.966 6.493 3.940 2.116 0.156 0.183 0.097 0.149 0.332 0.372
h% e Sl - 0.764 0.664 0.893 0.704 0.866 0.869 0.825 0.846 0.876 0.875
h’x o rat §pledlys - 0.057 0.026 0.008 0.003 -0.008 -0.007 0.012 0.001 -0.009 -0.008

For abbreviations, see Table 2

ns,* and **: Not significant, significant at 5% and 1% levels of probability, repectively.
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Table 4. General combining ability (GCA) of lines and testers for grain yield under
normal irrigation and drought stress conditions in two studied years

R Normal irrigation condition Drought stress condition

Lines First year Second year First year Second year
L1 0.59" 0.417 0.35™ 0.52"
L2 -0.73" -0.56" 022" 0.22™
L3 -1.357 -0.76" -0.67" -0.08™
L4 -0.74" -0.58" 0.05™ 0.25™
L5 0.34™ -0.66" -0.41" -0.44"
L6 -0.16™ -0.24™ 0.09 ™ -0.08™
L7 -0.15™ -0.27™ -0.16™ -0.05™
L8 1.34" 1117 -0.67" -0.42"
L9 -0.18 ™ 0.49" -0.08 ™ 0.28™
L10 0.30™ 0.30™ 021" -0.20™
L1l 0.78" 0.82" -0.15™ 0.24™
LI12 0.46™ 0.97" 0.11™ -0.15™
L13 -0.49" -0.68" -0.04™ -0.03™
L14 -0.60" -1.02" -0.22"™ -0.41™
L15 0.07™ -0.27™ 0.517 -0.07™
L16 -1.02" -0.76" 0.50" 0.10™
L17 0.97" 0.47 0.58" 0.24™
L18 0.55° 1217 0.21™ 0.10™
SE (gi) 0.25 0.22 0.19 0.19
SE (gi-gj) 0.35 0.31 0.27 0.2
s 2 - - - -
Tl 0.40" 0.35" 0.09™ 0.23"
eT2 -0.40" -0.35" -0.09™ -0.23"
SE (gi) 0.08 0.073 0.06 0.063
SE (gi-gj) 0.12 0.103 0.09 0.089

oy }.u);oJu»tdijt;@})u@“,;?;;‘u’:**,*‘ns
ns,* and **: Not significant, significant at 5% and 1% levels of probability, repectively.
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Table 5. Specific combining ability (SCA) of crosses for grain yield under normal
irrigation and drought stress conditions at two studied years

P .. Drought stress condition
Normal irrigation condition

o 3% First year Second year First year Second year
Crosses Tl T2 Tl T2 Tl T2 Tl T2

L1 1.057 -1.05™ 0.75" -0.75" -0.09™ 0.09™ -0.13™ 0.13™
L2 0.28™ -0.28™ 0.29™ -0.29™ -0.19™ 0.19™ -0.22™ 0.22™
L3 -0.14™ 0.14™ -0.21™ 0.21™ -0.33™ 0.33™ -0.46™ 0.46™
L4 0.98" -0.98™ 1.12" -1.127 0.42" -0.42™ 0.18™ -0.18™
L5 0.27™ -0.27™ 0.52™ -0.52™ 0.45™ -0.45™ 0.50™ -0.50™
L6 -0.79" 0.79* -0.77" 0.77" -0.47™ 0.47™ -0.25™ 0.25™
L7 -0.31™ 0.31™ 0.11™ 0.11™ 0.43™ -0.43™ 0.16™ -0.16™
L8 123" -1.23" 127" -1277 0.10™ -0.10™ 0.31™ -0.31™
L9 0.22" -0.22" -0.15™ 0.15™ -0.63" 0.63" -0.62" 0.62"

L10 0.40™ -0.40™ 0.46™ -0.46™ -0.46™ 0.46™ -0.39™ 0.39™
L11 -0.52" 0.52"™ -0.85" 0.85" 0.10™ -0.10™ -0.09™ 0.09™
LI12 -0.43™ 0.43™ -0.89" 0.89™ 0.14™ -0.14™ 0.48™ -0.48™
L13 -0.28™ 0.28™ -0.07™ 0.07™ 0.05™ -0.05™ 0.11™ -0.11™
L14 0.21™ -0.21™ -0.43™ 0.43™ 0.43™ -0.43™ -0.05™ 0.05™
L15 -0.60™ 0.60™ 0.08™ -0.08™ -0.22™ 0.22™ -0.15™ 0.15™
L16 -0.62™ 0.62™ -0.37™ 0.37™ -0.26™ 0.26™ -0.07™ 0.07™
L17 -0.47™ 0.47™ 0.01™ -0.01™ 0.30™ -0.30™ 0.25™ -0.25™
L8 -0.47™ 0.47™ -0.66" 0.66" 0.23™ -0.23™ 0.45™ -0.45™

S. E. (SCA) 0.348 0.308 0.275 0.268
S. E. (sj-sk) 0.492 0.435 0.389 0.379

.M)}\)..4\.4):(5Ju:-‘c]a.n)éjngnj)b@xﬁaﬁ.b%jqi**j*gl’ls
ns,* and **: Not significant, significant at 5% and 1% levels of probability, repectively.

a3 OIS 4Ly als 3 Shes (&l L175L11 L8 slapnY 4l 5 Shes 540 53
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sl oY (258 s LY e ses s Oy a5 OT s Loyl 2 55 L7
Ao 3 g L (3D 3 03la S 3 3 e Cdn (a0 S pliaS 5
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