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Estimation of combining ability and gene effect in maize lines using
line X testeranalysis underdrought stress conditions
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Tablel. The name of maize lines used in the experiment

No. Maize lines No. Maize lines No. Maize lines
1 K166B 11 KLM77007/7-3-1-2-1-2-1-2 21  KI1263/14-2
2 A679 12 KLM77020/1-1-2-1-1-1-1 22 K3544/4
3 K3615.2 13 KLM77021/4-1-2-1-2-3-1 23 K3544/,3
4 K3640/5 14 KLM76012/1-3-1-1-1-2-1-1 24 K3547/3
5 K3653/2 15 K47,2-2-1-3-1-1-1-1 25  K3615/1
6  K36512 16 K47,2-2-1-4-1-1-1-1 26  K3640/2
7 K3547/5 17 K47,2-2-1-19-1-1-1-1 27  K3640/3
8 K3493/1-1 18  K47,2-2-1-21-2-1-1-1 28  K3640/5-1
9  KLM77007/7-2-6-3-1-3-1 19 K47,2-2-1-21-3-1-1-1 29  K3640/6
10 KLM77007/7-3-1-2-1-1-1 20  K48/3-1-2-7-1-1-1-1 30 K3640/8
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Table 2. Analysis of variance for linextester for plant characteristics in normal irrigation condition

MS) ke o e
33T a3 415 5 Slas Py IN sl I Cassy o als slass W s dils Casy sl &> Gas 4l Hlm sy
SOV R e d.f Kernel yield Plant height  Ear height Kernel.row™ Kernel row.ear” Kernel depth 1000 Kernel weight

Replication BES 2 3930™ 311.34™ 0.14™ 72898™ 7952 0.048™ 447.35™
Hybrid NV 119 12.830™ 656.27" 34478 14.058™ 1011™ 0.031™ 2364.0™
Line oY 29 11608 ™ 517.12™ 13141™ 18.870™ 0878 ™ 0.04™ 2152.3™
Tester o 3 29463 ™ 2711.57 177707 0.788™ 0.713™ 0.005 ™ 3315.3"™
LinexTester o RN 87 12.66™ 631.79™ 366.52" 12.912" 1.066™ 0.029" 2401.8™
Error s 238 1.507 57.27 212 5.059 1.059 0.019 82.86
SEc’s Lo 31 Hlas Lol ol 0.0037 0.6825 -1.075 0.068 - 0.0001 2224
SEc’p Lol e las ol ol 4462 2298 1381.2 3141 - 0.047 9275.7

C4rq-Oca 0.00008 0.0002 -0.001 0.002 - 0.0028 -0.0002

ns: Not significant Sl gme & NS

* and ** : Significant at 5% and 1% probability levels, respectively
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Table 3. Analysis of variance for linex tester for plant characteristics in drought stress condition

MJJ&}@JW‘C}E&)))‘:@M%;QZ**}*

MS) ey o Sk
33T a3 415 5 Slas Pty IN pla I Cassy o als slass I s dils Casy sl &> Gas 4l Hlm sy
SOV PRt d.f Kernel yield  Plant height  Ear height Kernel.row Kernel row.ear” Kernel depth 1000 Kernel weight

Replication S 2 0.55™ 108.54" 271.28* 38.5™ 1.62™ 0.0001™ 7.26™
Hybrid & en 119 2.78"" 167.16™ 745.15™ 42.53" 5.58™ 0.0311*" 3523.99™
Line oY 29 2.09™ 162.50™ 933.08™ 92.54™ 3.86™ 0.0479*" 2384.87™
Tester o 3 27.73" 57.011™ 773.96™ 67.17" 79.97* 0.0297™ 3575.03™
LinexTester JEE 87 2.15* 172.50** 681.51™ 63.48" 3.58" 0.02566"* 2812.28™
Error Lo 238 0.57 17.262 34.84 72.6 0.7399 0.004234 130.72
SEc?, st 531 ylne ol ol 0.027 -0.263 3.568 0.35 0.087 0.003 29.32
SEc’p, sl 3 8 slan ol il 6.321 620.99 2586.6 167.65 11.38 0.086 10726.2

G2ca~Oca 0.004 -0.0004 0.001 0/002 0.008 0.004 0.002

ns: Not significant S5 gos &S

*and ** : Significant at 5% and 1% probability levels, respectively
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Table 4. General combining ability of maize lines and testers for evaluated traits in normal irrigation condition

Y osls als 3 Slhee &y p | I gl I sy s 4l sluws als 558 05 43 Ges
No. Kernel yield Plant height Ear height Kernel.row™ 1000 Kernel weight Kernel depth
1 -0.918 -12.113 -2.686 1.669™ 6.722% -0.147
2 -0.941 8.886 1.230 2.2527 -8.02° 0.009
3 0.198 2.052 0.980 1.586 16.138° 0.003
4 -1.459 1.636 1.397 -0.830 -14.694 0.0008
5 0.904 -11.363 -3.8527 0.086 1.3648 0.0342
6 0.36 1.969 -1.186 -0.580 -12.777 0.0508
7 -1.2058 -3.197 0.147 0.0027 16.055 -0.007
8 -0.932 5.052 0.730 -0.913 -1.44 -0.039
9 -0.922 -2.613 2.147 -0.163 20.722% 0.096™
10 1.476™ -4.947 -2.769 0.336 3.305 -0.011
11 0.138 4.469° 3.147 1.086 9.805™ -0.053
12 0.812* -12.947 -1.852 0.002 0.888 0.048
13 -1.109 4.302" 1.647 1.586°° 18.888 -0.0157
14 -0.549 6.969" -0.602 -0.413 3.138° -0.0032
15 0.175 10.05™ 4.813* -2.830 -20.027 -0.069
16 1.116* 2.2194 -3.019 0.669° -8.527° 0.012
17 -0.199 3.552 -5.436 -1.580 -0.027 0.055
18 1.026™ -1.113 -0.686 -1.497 -10.194 -0.018
19 1.5173° -0.780 -7.102 -0.663 9.888" -0.119
20 -0.115 -3.197 0.813 -0.247 3.305 -0.097
21 -1.369 14.80°° 1.313 -1.747 9.722% 0.080°
22 -0.374 -7.780 1.480 0.336 -15.777 0.046
23 1.575™ -0.530 2.730" 0.252 1.888 0.006
24 -1.034 1.719 6.147 1.502°° -1.861 -0.011
25 -1.278 7.386™ 3.897™ -1.163 8.0556™ 0.042
26 0.859 -3.697 -3.102 1.336" 11.472* 0.021
27 0.852 -8.697 -3.769 -1.997 16.055° -0.011
28 -0.577 -1.280 2.397 -0.413 -15.611 0.04672
29 0.907° 0.802 -4.602 0.919 -21.694 0.063"
30 1.060°° -1.613 5.647" 1.419° 6.805™ 0.04672
SEg; 0.306 1.891 1.151 0.562 2.275 0.034
SE (gi-g) 0.434 2.675 1.628 0.795 3.218 0.049
Tester 1 0.806™ -0.2638 -2.380 -0.091 -0.1 -0.011
Tester 2 -0.32 0.5805 1.8861™ -0.069 -4.51 0.004
Tester 3 -0.475 6.54722% 5.2417* 0.0861 8.611™ 0.002
Tester 4 -0.007 -6.86389 -4.747 0.075 -4 0.003
SEg; 0.09831 0.6059 0.368 0.18009 0.7287 0.0111
SE(gi-gj) 1.3903 0.85688 0.52138 0.25468 1.0306 0.01583

*and** : Significant at 5% and 1% probability levels, respectively
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Table 5. Genera combining ability of maize lines and testers for evaluated traits in drought stress condition

Yokl als 5 Sles &g el I sl sy 3 &ls sl als (s y sl &l5 Ges &ls,lm O
No. Kernel yield Plant height Ear height Kernel.row™ Kernel row.car’ Kernel depth 1000 Kernel weight
1 -0.0123 -12.052 -4.4388 1.8464* 0.5060" 0.075* 7.525*
2 -0.4923 12.613* 2.8111™ -2.4202 0.6393™ -0.0152 4.1917
3 0.0081 -10.969 -0.4388 -1.1368 0.3393 0.0284 -20.3917
4 -0.2198 13.363* 37277 -2.2035 0.8060™ -0.0727 9.6083""
5 -0.1048 -6.969 -5.7722 42214 0.2393 -0.0119 -7.0583
6 0.7056* 1.6139 59777 2.0739* 0.6727* 0.0198 -8.3083
7 0.0101 -2.1361 -2.6055 0.9797 -0.3106 -0.0373 4.9417
8 0.0262 6.0306™ 34777 -2.3785 -0.6356 -0.0377 -3.725
9 -0.5856 -2.969 -1.6055 1.4964 -0.8606 -0.0102 24.608™
10 -0.2323 19.280*" 6.0611"" -0.2702 -0.7272 -0.1036 1.6917
11 0.3376 -2.8028 -3.5222 0.1131 -1.3106 -0.4902 25.1917*
12 0.1821 -2.2194 0.4777 -1.0952 0.6393 0.0222 -3.3083
13 -0.5713 2.6972 3.0611™ -2.0785 -0.0772 0.01557 15.441™
14 -0.0098 -0.8861 -1.8555 1.8214* 0.4810 0.0772* -17.475
15 0.6162°" 6.8639"" -7.5222 0.8464 0.7893"" 0.02973 -12.475
16 0.4949* -6.3028 -1.0222 -0.2368 -0.1772 0.01723 -12.0583
17 0.1427 -2.8861 -1.438 1.3131* 0.4560 0.0422" -7.6417
18 0.8330*" -1.6361 1.894 0.6922 0.1477 0.0930™ 6.275"
19 0.0214 0.0306 -2.3555 3.1297* 0.3560 -0.0261 -31.475
20 -0.1981 -4.2194 1.9777 -0.9502 -0.1772 0.0414" -18.1417
21 -1.0446 5.7806"" 3.3944" -0.6868 0. 1060 0.1355 -7.8917
22 -0.1117 -9.9694 1.9777 23131 0.6727* 0.0784" 20.858™
23 0.4815° -0.4694 -0.8555 0.6131 0.1560 -0.0386 7.4417°
24 -0.0915 13.1139* -3.3555 0.3072 -0.2722 -0.0706 8.441™
25 -0.1008 13.7806™ -3.1055 0.4406 -0.2389 0.0409" 1.025
26 -0.2359 -4.3028 0.5611 -0.1868 -0.4606 -0.004 9.1917*
27 0.1091 -8.6361 1.1444 -1.2702 0.1393 -0.0596 16.358*
28 -0.5898 -17.6361 -2.52222 0.5506 -0.4772 0.0151 11.27*
29 0.1750 -7.4694 -2.68889 -7.4243 -0.9772 -0.1713 -19.558
30 0.4572 9.3639" 8.56111" -0.4202 -0.4439 -0.0244 -4.558
S€qi 0.1898 1.4757 1.03867 0.6483 0.0512 0.0162 2.583
Se (gi-g)) 0.26852 2.08697 1.46891 0.9169 0.3041 0.0230 4.0422
Tester 1 0.79715* -3.4527 0.6388 -0.5282 -1/2577 -0.0094 17.2528*
Tester 2 -0.0968 -0.8305 -1.0611 0.9776™ 0/1007 0.0267" -9.3917
Tester 3 -0.2186 3.5583 -0.1611 3.0245™ 0/1287 -0.0042 15.5083*
Tester 4 -0.4816 0.7250 0.5833 1.2896™ 1,/0282* -0.013 -23.3694
Seg; 0.0608 0.4726 0.3326 0.2367 0/0785 0.0520 0.91540
Se(gi-gj) 0.0859 0/6683 0/4704 0.3348 0/1110 0.7367 1.29457
*and ** : Significant at 5% and 1% probability levels, respectively L33 685 5 gty ezl 2 glaw 53 s (me 5t 5
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Table 6. Specific combining ability of lines and testers for plant characteristics in normal irrigation condition

Kernel yield in stress condition

Kernel yield in normal condition

Tester Tester
Line 1 2 3 4 1 2 3 4
1 0.57585 0.08215 -0.1746 -0.48333 4,581  -1.740° 0.0985 -2.939
2 0.22727 0.48923 -0.8975% 0.18109 -0.150 1.769  -0.851 -0.767
3 -0.9422° -0.2362 1.3085* -0.13008 2.587% -0.311  -0.827 -1.447
4 -0.4479 0.63765 -0.3941 0.20451 -0.175 -0.182 0.56 -0.202
5 0.06077 -0.1819 -0.0470 0.16826 1.514% -3.453 -1.383 3.322"
6 0.60785 -1.3631" 0.32466 0.43067 -1.568 0.29 -0.063 1.33*
7 -1.2226™  -0.5733 0.999837 0.79617* -0.040 -1.338 0.847 0.531
8 -0.1554 -0.2791 0.27141 0.16309 -1.138 -0.698 2911 -1.073
9 -0.3271 0.29615 -0.0806 0.11167 0.297 -0.77 0.461 0.014
10 -0.6507 -0.6417 0.44574 0.84676" -0.245 -3.131 3.906™  -0.529
11 0.84093"  -1.0501* -0.1715 0.38076 0.057 -1.698 3.219"  -1.578
12 -0.1049 -0.5249 -0.0284 0.65826 2.225% -2.293  -1.902 1.971*
13 -0.1508 -0.4671 0.38499 0.23301 1.8217 -1.782 0.244 -0.28
14 0.33677 -0.5172 -0.2200 0.40059 0.020 0.037 0.071 -0.129
15 -0.5444 1.8919* -02725 -1.0749* -0.127 2.709*  -1.77 -0.808
16 -0/2570 1.01357* -0.6525 -0.10391 -0.971 3.369"  -0.511 -1.886
17 -1,00597 1.34773" 0.23358 -0.57541 -0.330 1.770"  -1.015 -0.424
18 1.73052"*  -0.1275 -0.5353 -1.0676™ 0.860 -2.217 2.368"  -1.011
19 0.17443 -0.0312 -0.1680 0.02492 -0.040 -2.93 2.807* 0.164
20 -0.4306 1.19232* -0.4195 -0.34216 1.7897 -0.299  -0.740 -0.749
21 0.07552 -0.0118 -0.7993* 0.73567 -0.3740 0.218  -3.305 3.461™
22 1.0616™  -0.8057* 0.03108 -0.28691 -0.592 -0.735  -1.265 2.593*
23 0.89835" 1.90232* -1.44417 -1.3564" -3.010 3.764™  -1.456 0.702
24 -0.5029 0.04407 0.01191 0.44692 -0.148 -0.241  -1.310 1.702*
25 -0.3759 -0.0476 0.58658 -0.16308 -1.360 3.015" -2.24 0.593
26 1.14652"*  0.97882" -1.6746™ -0.45066 -0.164* 1.298  -1.698 0.563
27 -0.2355 0.02607 -0.00009 0.20959 -0.787 1.460™ -2.470 1.797*
28 -0.2742 -0.7042 0.41591 0.56259 -1.344 0.081 0.673 0.589
29 0.55618 -0.5415 0.84999 -0.86466" -1.215 3.005" 1.163" 2958
30 -0.6640 -1.7971* 2.116417 0.34476 -1.970 1.030 3.488""  -2.548
Sesij 0.613 1.124
Se(s;i-sk) 0.868 1.590

* and ** : Significant at 5% and 1% probability levels, respectively
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Estimation of combining ability and gene effect in maize lines using line X tester
analysis under drought stress conditions
Hosseini, S. F.,1 R. Choukanz, M. R. Bihamta® and A. Mohammadi*

ABSTRACT

Hosseini, S. F., R. Choukan, M. R. Bihamta and A. Mohammadi. 2013. Estimation of combining ability and gene effect
in maize lines using line Xtester under drought stress conditions. Iranian Journal of Crop Sciences. 15(1): 60-70. (In

Persian).

To estimate general combining ability, specific combining ability and gene effect, 30 maize inbred lines were
crossed with four male sterile testers. One hundred and twenty developed hybrids were planted in randomized
complete block design with three replications in research field station of Seed and Plant Improvement Institute of
Iran (SPII), Karaj, in 2009. Kernel yield, plant height, ear height, kernel number.row™,row number.cob™ kernel
depth and 1000 kernel weight were measured. Analysis of variance, in both irrigation conditions, showed
significant difference among hybrids for all characteristics except the row number.cob™ in normal irrigation
condition. Significant mean-square for line x tester implied that responses of lines and testers differed in two
irrigation conditions. Evaluation of 03c,~0%., indicated that there was greater dominance variance (SCA) than
additive variance (GCA) for all traits.K3651/2, K47/2-2-1-3-1-1-1-1, K47/2-2-1-4-1-1-1-1, K47/2-2-1-21-2-1-1-
1, and K3640/8 inbred lines showed the highest GCA in the moisture stress condition. The highest SCA in the
moisture stress condition was observed for T1xL18, T3xL30,T2x L23 and T4xL10 and the lowest SCA for
T1xL7,T2xL30, T3xL26, T4xL23 combinations. Overall both additive and non-additive gene effects were

involved in controlling of measured traits.

Key word: Gene effect, General combining ability, Specific combining ability, Maize, and LinexTester.
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