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Investigation of combining ability in Iranian Corn inbred lines

(Zea mays L.)using a diallel cross design
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¥ B73

BSSS C5(Iowa Stiff Stalk Synthetic)

o A679

A B73 back-cross derived line[(A662 x B73)(3)]

I3 K3615/2 SYN-Late
% K3640/5 SYN-Late
A K3653/2 SYN-Late
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Table 5- SCA effects of grain yield and related traits for hybrids between 14 corn inbred lines.

) als 3Sdee g gl Jhels) Pl | Ploks | pabola |, sha |oabolw | (pS)abae pjs | Pbos sop | ab o | casb) ae)p

e B I RTINS RRCRR RECTR U PUTE I TSN I T
Yield (ton/ha) | PHT (cm) | EHT(em) | EL(cm) | ED(cm) K/ER R/E K no./E KW/E

1x2 1.93ns -0.14ns -0.02 ns 0.95ns |0.02ns |5.44%* -0.3Ins |0.54ns |-0.29 ns -0.68 ns 0.61 ns 0.52 ns
1x3 -1.52 ns 0.04 ns 0.12 ns 0.72ns |-0.81ns |-0.71ns |1.46% 0.24ns |0.35ns 0.91* -0.56 ns -0.15 ns
1x4 -0.16 ns -0.12 ns -0.28 ns -1.54ns |0.91* -0.02ns |0.84ns [0.08ns |-0.34ns -0.09 ns 0.09 ns -0.69 ns
1x5 0.75 ns 1.46* 1.31%* 032ns |0.17ns |[-0.46ns [-0.28ns |-0.31ns |0.52ns -0.39 ns 0.47 ns 0.68 ns
1x6 1.79 ns -0.05 ns 0.16 ns -0.0Ins |-0.27ns [0.42ns |0.01 ns -0.05ns |-0.79% -0.51 ns -0.65 ns -0.38 ns
1x7 -0.61 ns -0.53 ns -0.35ns 0.55ns |027ns |2.47ns |1.97** 1.03** 1031 ns -0.08 ns 0.55 ns -0.32 ns
1x8 2.23 ns 1.39% 1.23%* 2.16%* 1.07* 5.39** 1042ns |[0.78ns | L.11** -0.59 ns 1.42%* -0.18 ns
19 1.69 ns 0.25 ns 0.03 ns 0.26ns |0.71ns |4.79% 0.32 ns 0.75ns |-0.14 ns -0.69.ns 0.58 ns -0.09 ns
1x10 | 0.18 ns -0.24 ns -0.29 ns 039ns |02Ins |2.59ns ]0.60ns 0.51ns |-0.39ns 0.02 ns 0.51 ns 0.48 ns
1x11 2.02 ns -0.08 ns -0.50 ns 0.03ns |0.22ns |[045ns |[-0.19ns |-0.15ns |0.45ns 0.37 ns 0.26 ns 0.78 ns
112 |-0.35ns 0.10 ns 0.61 ns 0.32ns |-0.71ns | 0.20ns |-1.89%* |-0.68ns |0.61ns -0.29 ns -0.22 ns -0.82 ns
1x13 | 2.55% 0.46 ns 0.46 ns 1.53ns | 1.03* 3.64ns |0.0lns |046ns |0:44ns 0.28 ns 1.02% 1.55ns
1x14 | -1.40 ns -0.10 ns -0.39 ns 0.11ns ]0.22ns |-0.30ns |0.50 ns -0.13ms | 0.39 ns 0.36 ns -0.07 ns -1.07 ns
2x3 0.86 ns 0.75 ns 0.39 ns 031ns |-0.24ns |4.49* -0.33ns | 0.42ns. | 0.09 ns -0.25 ns 0.22 ns -0.21 ns
2x4 3.28% 0.60 ns 0.49 ns 1.81% 1.19%* | 5.91%* 1.31% 1.38%* 10.22ns -0.09 ns 1.48%* 1.81*
2x5 0.37 ns 0.56 ns 0.68 ns 0.67ns |0.03ns |[0.87ns [0.98ns |0.48ns |0.26ns -0.33 ns 0.41 ns -1.17 ns
2%6 -2.04 ns -0.33 ns -0.22 ns -0.78 ns | -0.44ns |-0.64ns |0.48 ns -0.02ns |-0.31ns 0.35 ns -0.87% -0.04 ns
2x7 0.65 ns 0.54 ns 0.58 ns 0.54ns |0.16ns |3.07ns |004ns |048ns |0.07ns -1.04%* 0.39 ns 0.82 ns
2x8 2.17 ns 0.45 ns 0.25 ns 1.25ns |-0.14ns |3.25ns |0.15ns 0.53ns | -0.06 ns -0.25 ns 0.31 ns -1.38 ns
2%9 -1.08 ns -0.67 ns -0.27 ns -142ns |-0.15ns |-2.74ns | 1.19ns -0.03 ns |-0.59 ns -0.36 ns -0.50 ns 0.81 ns
2x10 | -1.02 ns -0.45 ns 0.02 ns -0.18ns |-0.04ns |1.46ns . |0.67ns |0.46ns |-0.35ns 0.36 ns -0.19 ns -2.11*
2x11 1.27 ns 0.94* 0.67 ns -0.52ns |0.62ns: |1.7kns |-0.79ns |-0.11ns |0.10 ns 0.14 ns 0.71 ns 0.98 ns
2x12 | 1.64 ns 0.93* 0.36 ns 0.61ns |035ns [-0.07ns }0.32ns |-0.05ns |0.17 ns -0.08 ns 0.12 ns 0.94 ns
2x13  10.52ns -0.07 ns 0.36 ns 0.85ns |[-0.22ns |-0.15ns |-1.41* -0.58 ns | 0.13 ns 0.23 ns 0.07 ns -0.92 ns
2x14 10.09 ns 0.18 ns 0.08 ns -0.23ns | -0.05ns |-1.50ns |-2.09%* |-0.78ns |-0.15ns -0.12 ns 0.02 ns 0.73 ns
3x4 -2.58% 0.20 ns 0.32ns 0:12ns |-1.18** [-0.04ns |-0.51ns |-0.16ns |-0.56ns 0.78 ns -0.77 ns -2.59%%*
3x5 2.96* 0.46 ns 0.61 ns 0.89ns |-021ns |3.25ns |0.22ns 0.37ns |-0.13 ns -0.37 ns 0.39 ns -1.08 ns
3%6 -1.79 ns 0.25 ns -0.11 ns 0.05ns |0.58ns |[-0.19ns [-0.14ns |-0.26ns |0.13 ns -0.94% 0.01 ns -0.18 ns
3x7 1.06 ns -0.45 ns -0.54 ns 0.77ns |0.74ns |[245ns |[-0.32ns |0.09ns |0.06ns 0.11 ns 0.85% -1.92%
3x8 2.48 ns 0.21 ns 0.41 ns 0.09ns | 1.09*% 1.10ns | 1.93** 0.74ns |0.01 ns -0.38 ns 1.06%* 1.35ns
3x9 3.48%* 0.66 ns 0.52 ns 1.25ns |-0.17ns |4.57* 1.23 ns L11** -0.49 ns 0.04 ns 0.91* -0.86 ns
3x10 | 1.92ns 0.45ns 0.28 ns 1.59ns | 0.95* 3.04ns |1.12ns |0.86* 0.02 ns -0.42 ns 0.41 ns 0.08 ns
3x11 -0.31 ns -0.15 ns -0.07 ns 0.45ns |-0.13ns [2.03ns |0.05ns 0.16 ns | -0.55ns -0.86* 0.05 ns 0.48 ns
3x12 |-1.34ns -0.06 ns 0.31 ns 035ns |-0.26ns |1.24ns |0.09 ns -0.0l ns |-0.52ns -0.23 ns -0.39 ns 0.34 ns
3x13 | 3.09* 0.19 ns 0.41 ns 049ns |021ns |[1.89ns [-0.29ns |0.07ns |0.66ns -0.04 ns 1.31%* -1.10 ns
3x14 |-1.98 ns 0.09 ns 0.36 ns -0.09ns |-0.01ns |-539*%* |0.19ns -0.79ns |-0.03 ns 0.04 ns -0.45 ns -1.19 ns
4x5 2.92 ns 0.05 ns -0.37 ns -0.11ns |-0.58ns |-0.46ns |0.67 ns 0.06 ns |0.10ns -0.82% -0.24 ns -0.92 ns
4x6 0.02 ns 0.13 ns 0.19 ns 0.12ns 1049ns |-0.58ns |-0.09ns |-0.09ns |0.48 ns -0.13 ns 0.47 ns -0.02 ns
4x7 -1.75 ns 0.17 ns 0.62 ns -0.82ns |-0.28ns [-2.33ns [-0.94ns |-0.49ns |-0.33ns 0.89* -0.74 ns 2.44**
4x8 0.27 ns 0.09 ns 0.37 ns -2.24%* 10.29ns | -6.95%* |1.04ns -0.62ns | 0.34ns -0.91* -0.32 ns 1.07 ns
4x9 -0.73 ns 0.36 ns 0.07 ns 0.89ns |-0.73ns |-0.17ns |[-3.32%* |-1.17** |1.38%* 0.14 ns 0.78 ns -1.57 ns
4x10 | 1.18 ns 0.90* 0.98%* 0.59ns ]0.08ns |-0.27ns |0.76 ns 0.19ns |-0.32ns -0.57 ns 0.24 ns 0.77 ns
4x11 -0.60 ns -0.14 ns -0.05 ns 1.13ns |-0.09ns |2.25ns |1.03ns 0.68ns |-0.20 ns -0.12 ns 0.12 ns 0.14 ns
4x12 | 1.73 ns 0.50 ns 1.52%* 048ns |043ns |3.10ns |0.14ns 0.36ns |-0.78* -0.29 ns 0.21 ns -0.54 ns
4x13 [ 0.45ns 0.84%* 0.71 ns 092ns |044ns |3.78ns |1.37* 1.13%* 0.11 ns -0.13 ns 0.75 ns 0.13 ns
4x14 2.0l ns -0.11 ns -0.36 ns 2.38%* 031ns |289ns |[-1.34% -0.18 ns | 0.96** -0.52 ns 0.45 ns 0.99 ns
5x6 -0.01 ns 1.38%* 1.42%* 1.89*% 0.33ns | 4.98* 0.24ns | 0.89% -0.02ns 0.11ns 0.99* 0.38ns
5x7 0.07 ns -0.03 ns -0.07 ns 1.08ns |0.22ns |-1.23ns |-0.47ns |-0.42ns |[-0.10ns -0.18 ns -0.43 ns -0.41 ns
5%8 -1.04 ns -0.41 ns -0.49 ns -0.04ns |0.03ns |[0.68ns |[-0.08ns |0.04ns |0.03ns 0.55 ns -0.42 ns -0.01 ns
5%9 0.58 ns -0.22 ns -0.45 ns -0.18 ns |0.37ns |-2.24ns |0.95ns -0.09ns |-0.28 ns 0.19 ns -0.04 ns 1.17 ns
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Table 5 (Continue)- SCA effects of grain yield and related traits for hybrids between 14 corn inbred lines.

o 330 aly3ySlos W glas) Il I Jsb I s 2 bl oy lass &l slas Lo s g oy Pab e loyd

Crosses A()m)%;ﬁ) (el (yosils) (rosls) (yosils) i, SO 4y s () &b e () Cusby
Yield(ton/ha) | PHT(cm) | EHT(cm) | EL(cm) | ED(cm) K/ER R/E Kno/E | 100KW(gr) CP KW/E MP

5x10 0.76 ns 0.51 ns 0.39 ns -0.01ns | 0.63 ns -1.18 ns -0.37 ns -0.30ns | 0.25ns 0.23 ns 0.08 ns 1.11 ns
5x11 -191 ns -0.58 ns -0.02ns | -0.0lns | -0.33 ns 1.54 ns -0.63 ns -0.30ns | -0.37 ns 0.19ns -0.23ns 0.15ns
5x12 -0.10 ns 0.00 ns -0.11ns | 0.21ns | 0.19ns 0.03 ns 0.61 ns 0.17ns | -0.37ns 0.19 ns -0.08ns -0.22 ns
5%13 0.16 ns -0.74 ns -0.48ns | 0.92ns | 0.56ns 1.14 ns 0.35ns 0.35ns | 0.15ns 0.21 ns 0.47 ns 0.11 ns
5x14 -0.25ns 0.12 ns 0.02 ns 0.34ns | -0.06 ns 1.63 ns -0.74 ns -0.13ns | 0.30ns 0.33 ns 0.38 ns 1.10 ns
6x7 0.69 ns -0.44 ns -0.75% -0.38ns | 0.84 ns -0.48 ns -0.43 ns -0.29ns | 0.58 ns 0.12 ns 0.15ns -0.71 ns
6x8 0.53 ns 0.03 ns -0.10 ns 1.12ns | 0.57 ns 2.10ns 0.48 ns 0.52ns | -0.05ns 0.28 ns 0.42 ns 0.09 ns
6x9 0.02 ns -0.07 ns 0.31 ns 1.76* 0.49 ns 2.17ns 1.38% 1.02*¥* 1 0.20 ns -0.18 ns 0.18 ns 2.04*
6x10 0.85 ns 0.42 ns 0.24 ns 1.49ns | -0.03 ns 2.18 ns -1.27* 0.11ns | 0.83* 0.27 ns 0.62 ns -0.48 ns
6x11 1.56 ns 0.66 ns 0.36 ns 1.33ns | -0.38ns 2.49 ns 1.40%* 0.94* -0.34 ns -0.09 ns 0.82 ns -1.45ns
6x12 3.79%* 1.40%* 1.20%* 1.22ns | 043 ns 0.84 ns 0.24 ns 0.11ns | 1.00* -0.17ns | 0.97* -0.39 ns
6x13 2.31ns 0.31 ns -0.0Ins | -0.07ns | -0.57 ns 0.56 ns -0.02 ns 0.11ns | -0.48ns -0.06 ns -0.02 ns 0.55 ns
6x14 0.91 ns 0.29 ns -0.09ns | -0.52ns | -0.33 ns 3.48ns -0.44 ns 0.55ns | 0.37ns -0.76 ns -0.01 ns 0.27 ns
7x8 -1.62 ns -0.33 ns 0.14 ns -0.74ns | -0.61 ns -0.72 ns -0.49 ns -0.27ns | -0.63'ns 0.14 ns -0.58 ns 1.25ns
7x9 1.91 ns 0.47 ns 0.63 ns 1.65% 0.07 ns 4.55% 0.00 ns 0.84* 0.35ns -0.55 ns 0.49 ns -1.72 ns
710 1.79 ns L11** 1.05%* -0.48ns | -0.11 ns 0.42 ns -0.24 ns 0.0Ins | 0.74ns 0.39 ns 0.48 ns -0.05 ns
7x11 2.08 ns 0.69 ns 0.86* 1.38ns | 0.27 ns -0.53 ns 1.22'ns 0.29ns | -0.33 ns 0.16 ns 0.51 ns -0.22 ns
7x12 0.28 ns -0.07 ns -0.33ns | 0.48ns | -0.06 ns 1.22 ns 0.20 ns 0.19ns | -0.32ns -0.82% 0.20 ns 0.61 ns
713 -1.01 ns 0.25 ns -0.09ns | -0.55ns | -0.82ns -0.59 ns 0.34 ns 0.10ns | -1.09%* -0.17 ns -0.76 ns 0.75 ns
7x14 -0.09 ns 1.32%* 0.88* 0.57ns | 0.39ns 1.26 ns 0.58 ns 032ns | 0.25ns 0.10 ns -0.47 ns 0.46 ns
8x9 0.23 ns 0.35ns 0.02 ns 0.63ns | 0.44ns 1.47 ns -0.15 ns 0.15ns | 0.27ns 0.04 ns 0.53 ns 1.54 ns
8x10 -0.78 ns 0.19 ns 0.05 ns -0.37.ns | -0.77 ns -0.46 ns -0.26 ns -0.16 ns | 0.10 ns 0.25 ns -0.82 ns -0.75 ns
8x11 -0.14 ns 0.28 ns 0.63 ns 0.66 ns. | -0.66 ns 3.52ns -1.06 ns 0.13ns | -0.67 ns 0.11 ns -0.48 ns -0.55ns
8x12 0.46 ns 0.47 ns 0.20 ns 0.79ns | -0.46 ns 1.61 ns 1.51%* 0.74ns | 0.16ns 0.32 ns 0.82 ns -0.96 ns
8x13 -0.69 ns -0.20 ns -0.27 ns 1.10ns | 0.20 ns 1.86 ns -0.74 ns 0.05ns | -0.77 ns -0.83* -0.06 ns 1.75 ns
8x14 1.64 ns -0.13 ns 0.06 ns 025ns | 0.12ns 2.50 ns -0.10 ns 0.24ns | -0.64 ns 0.23 ns 0.07 ns -0.23 ns
9%10 -0.26 ns 0.04 ns 0.82%* 0.06ns" | 0.12ns -0.92 ns -0.43 ns -0.42ns | -0.10 ns -0.02 ns 0.01 ns 0.01 ns
9x11 -0.80 ns 0.60 ns 0.61 ns 029ns | -0.18 ns 1.00 ns -0.42 ns -0.08 ns | -0.61 ns 0.05 ns -0.23 ns -0.42 ns
9x12 220 ns 0.42 ns 0.77* -1.01 ns | -0.66 ns 1.48 ns 0.01 ns 0.17ns | -0.41 ns -0.11 ns 0.23 ns -0.94 ns
9x13 -1.46 ns 0.27 ns 0.33.ns -0.81ns | 0.31ns -1.39 ns 0.42 ns -0.05ns | 0.03 ns 0.20 ns -0.21 ns -0.96 ns
9x14 2.57* 0.51ns 0.54 ns -0.55ns | 0.83 ns 3.85ns 2.66%* 1.74*%* | -0.04 ns -0.49 ns -0.74 ns 0.82 ns
10x11 2.79* 0.55 ns 0.26 ns -0.57ns | 0.63 ns -1.67 ns 1.06 ns 0.06ns | 1.01** -0.03 ns 0.38 ns 0.34 ns
10x12 -0.62 ns -0.01 ns -0.55ns | 0.32ns | 0.19ns 2.98 ns 0.57 ns -0.33 ns | 0.06 ns 0.31 ns -0.14 ns -0.36 ns
10x13 0.86 ns 0.40 ns 0.89%* 0.43ns | 0.04ns -1.00 ns -0.36 ns -0.22ns | 0.32ns -0.94* -0.01 ns 1.14 ns
10x14 0.63 ns 0.10 ns 0.05 ns 1.21ns | 046 ns 3.51ns 0.55ns 0.89% -0.02 ns -0.21 ns 0.80 ns 0.99 ns
11x12 0.76 ns -0.39 ns -0.58 ns 1.59ns | 1.04* 6.07%* 0.30ns 1.07%* 0.63 ns -0.57 ns 0.52 ns 1.47 ns
11x13 -3.84%* -0.56 ns -0.58ns | -1.17ns | 0.15ns -1.81 ns -0.09 ns -0.35ns | -0.09 ns -0.02 ns -0.57 ns -0.05 ns
11x14 3.03* 0.75 ns 0.91* 048ns | 1.65%* 0.83 ns 1.88%* 0.64ns | 0.47 ns 0.18 ns 1.06** 0.36 ns
12x13 0.97 ns 0.12 ns 0.02 ns -0.58 ns | -0.08 ns -0.39 ns 0.62 ns 0.09ns | 1.15%* -0.12 ns -0.13 ns -0.73 ns
12x14 -0.87 ns -0.50 ns -049ns | -0.93ns | -0.58 ns -1.21 ns 1.66%* 0.18 ns | -1.05%* -0.99* 0.35ns 0.12 ns
13x14 227 ns 0.52 ns 0.68 ns 031ns |-0.27ns 1.57 ns -0.33 ns 0.07ns | 0.27ns -0.33 ns 0.42 ns 0.53 ns
S.E. 1.29 0.38 0.35 0.78 0.42 2.01 0.59 0.38 0.36 0.39 0.40 0.88

oyd Ko g gy Jinl ok 3 )b be Gl re p Gy i g NS
ns, * and **: Non significant, significant at 5% and 1% levels, respectively.
1-MO17, 2- B73, 3- K18, 4- K19/1, 5- K166B, 6- A679, 7- K3615/2, 8- K3640/5, 9- K3653/2, 10- K3651/1, 11- K3547/5, 12- K3544/1, 13- K3545/6, 14- K3493/1.
PHT: Plant Height; EHT: Ear Height; EL: Ear Length; ED: Ear Diameter; K/ER: Kernel/Ear Row; R/E: Row/Ear; K no./E: Kernel Number/Ear; 100KW: 100

Kernel Weight; CP: Cob Percent; KW/E: Kernel Weight / Ear; MP: Moisture Percent.
\YV
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Investigation of combining ability in Iranian Corn inbred lines

(Zea mays L.) using a diallel cross design

Khodadad Mostafavi', Rajab Chogan?, Mohammad Taeb?®, Eslam Majidi Heravan*,

Mohammadreza Bihamta’

Abstract

Estimation of genetic diversity, combining ability and heterosis of maize inbred lines for breeding aims
are very important and would determine breeding strategies. In order to combining ability estimation
of Iranian corn inbred lines using diallel method, 14 Corn inbred lines cross according diallel scheme.
Parents and their hybrids which contain 105 different genotypes evaluated at Seed and Plant Improve-
ment Institute, Karaj, using Randomized Complete Block design with three replications in 2007. Results
indicating that Significant (p<0.01) differences were observed among the genotypes for all the stud-
ied traits, therefore Griffing’s method 2, model 1 was chosen for subsequent diallel analysis. Number
kernel per row, grain yield and ear length had the highest average heterosis. Results indicated that for
number of kernel row per ear, 100 seed weight, cob percent and kernel moisture percent additive gene
effects were more important than the non additive ones, but for grain yield, plant height, ear height, ear
diameter, number of kernel per row and number of kernel per ear non additive gene effects were more
important than the additive ones. For ear length and kernel weight per ear, importance of additive and
non additive gene effects was the same. Among parents, the K3615/2 and K166B lines have the highest
grain yield (9.07 and 9.06 respectively). From hybrids, K3653/2 x K18, K18 x K166B and K3615/2
x K3653/2 have the highest grain yield (13.40, 13.23 and 12.65 ton/ha respectively). The best general
combinator for yield was lines K166B, K3615/2 and K3653/2. The highest specific combining ability
and mid-parent heterosis for yield was observed in K18 x K3653/2 and A679 x K3544/1 crosses.

Keywords: Corn, Diallel analysis, Combining ability, Heterosis.

1- Islamic Azad University,Karaj branch

2- Seed and Plant Improvement Institute, Karaj, Iran

3- Islamic Azad University Science and research branch of Tehran
4- Agriculture Biotechnology Institute, Karaj, Iran

5- College of Agriculture & Natural Resources (UCAN). University of Tehran, Karaj, Iran
A


www.SID.ir

