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Table 1. Origin and pedigree of the studied maize lines
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Maize lines Pedigree Origin
1 K18 K18 Karaj
2 c7 S0200237-ent006/38-1-1-4-1-3- 2-7 CIMMYT- TLO1B-6791A-yellow
3 B196 ILYH0731-2007CHTSY24/8-3-2-1-1-4 CIMMYT- CHTSY2007
4 K74/1 K74/1 Karaj
5 B73 B73 USA
6 MO17 MO17 USA
7 C5 S0200237-ent006/38-1-1-4-1-3-2-5 CIMMYT- TLO1B-6791A-yellow
8 C53 ILYHO0731-2007CHTSY24/8-3-2-3-1-11 CIMMYT- CHTSY2007
9 B276 S0200237-ent006/(B73*40-11-1)-2-3-1-1 CIMMYT- TLO1B-6791A-yellow
10 B254 S0200237-ent006/(B73*40-10-1)-2-4-1-4 CIMMYT- TLO1B-6791A-yellow
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Table 2. Genetic analysis of plant characteristics of maize lines in two locations (Gorgan and Gonbad)

T 56b b0 o 51 55

58558 S s U S 5545 51555

5 e 35T 4 ys Day from emergence Day from silking to I sy s 4l sl 55 gl 6l 5 Shes I s als (s,
Source of variation d.f to silking physiological maturity No. of grain.row Plant height Grain yield No. of row.ear
Location o 1 18648 3514™ 3021 198671 101345736 254™
Location/Replication S 0K 4 108 124.7 224 17643 16270829 15.3
Genotype <S55 99 19.45™ 16.2"" 101" 2207 5900970 137
GCA s Sl oS 5 9 3157 13.88™" 44.9™ 3202 5850636™ 34.3m
SCA osas &k oS 5 45 25.4™ 17.7™ 145™* 3067 5701853™ 15.05™"
Reverse effect S Sl 45 11.08™ 15.07™ 68" 1148™* 6110154" 6.7
Maternal effect ool S 9 9.32" 22.02™" 77.5™ 2458 11192514 12.17
Non maternal effect ool I 36 1152 13.3™ 66.1"" 820" 4839563 5.4™
Location x Genotype O x i 55 99 1463 15.5™" 73.4™ 354ns 5189605 117
GCA x Location o ,s GCA 9 33.65™" 27.6™" 149™* 347ms 11182426™ 25.5™
SCA x Location o 55 SCA 45 14,84 16.4" 78.2"" 311" 4241556 9.64"
Location x Reverse effect O x o San I ) 10.62" 12.2" OF/¥ sesese 399m 4939089 9.4
Location x Maternal effect O x g3l S 9 19.56™" 17.5™ 83.3™ 447ms 1702478 16.8™"
Location x Non maternal effect O x gyl i I 36 8.38™ 10.9" 46" 387m 5748243 7.6
Error st 396 5.29 421 18.7 520 318874 291
Coefficient of variation (%) KR ) 4.02 3.08 19.8 12.2 20.47 14
(c3)GCA variance e Sy oS 5 bl 0.036"™ 0.016™ 2613842521 189.4" 2613842521 0.029™
(o2 )SCA variance osas &k oS 5 bl 0.003™ 0.0022" 188226247 35.4™ 188226247 0.001"
(6?2 )Reciprocal effect variance . ;Ses 3% I 51 bl 0.073 0.116" 19052033024" 4556 19052033024™ 0.041m™
(o4) Additive variance Sl bl 2.98 1.25 3.87 302.87 574434.47 3.33
(GZD) Dominance variance Cule bty 2.77 33.79 -4.04 -164.36 5595561.67 33.47
Genetic ratio B 0.93 0.44 0.98 1 0.67 0.67
h%b s Sy 3l 0.91 0.99 -0.09 0.71 .0994 0.99
h%n 3o Sy g 0.47 0.04 2.03 1.54 0.0926 0.09
Dominance degree i am s 1.86 54.16 -2.09 -1.09 19.48 20.08
ms, * ™™ Not significant and significant at 5%, 1% and 0.1% probability levels respectively A3 w2308y 5 0S5 ey Il e 53 13 ore 3 513 sr b 5 4 S
o SRS S ol (e Sk S Bl (eorat kS SCA (e 23S 5 GCA
GCA: General Combining Ability, SCA: Specific Combining Ability, : Var&s@ce of GCA, Var'@éce of SCA
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Table 3. General combining ability for plant characteristics of maize lines in two locations (Gorgan and Gonbad)

5 gl iy JSE 555 b0 o 5l 555 S35 Oy B JSS 5 54b 51 555 I ms; ) 4ils sl G gl als 3 Shee I 5o ails Cags sl
Parents of maize lines Days from emergence to silking Days from silking to physiological maturity No. of grain.row* Plant height ~ Grain yield No. of row.ear!
K18 1.19" 0.16"™ 0.245™ -3.405™ 0.245™ -1.05™"
S0200237-ent006/38-1-1-4-1-3- 2-7 -0.4m 0.56" 6.83" -5.01" 5.83m -0.108m™
ILYHO0731-2007CHTSY24/8-3-2-1-1-4 -0.07™ -0.19m™ 7.59m 0.28 7.59™ -0.008m™
K74/1 -0.5m -0.32™ 6.254" -5.35" 0.254™ 0.69™"
B73 0.23m -0.5m™ 4.389™" 3.33m 0.389™" 0.38"
MO17 0.37™ -0.27m 1.36™ 0.95m 1.36™ -0.702™"
$0200237-ent006/38-1-1-4-1-3-2-5 -0.35" 0.41m 6.263™ -4.21m 0.264™ 0.034n
ILYHO0731-2007CHTSY24/8-3-2-3-1-11 -0.47m 0.16" 6.256™ 8.05™" 0.257™" 0.12m
S0200237-ent006/(B73*40-11-1)-2-3-1-1 -0.05™ -0.145™ 7.68™ 8.43™" 7.68" 0.08™
S0200237-ent006/(B73*40-10-1)-2-4-1-4 0.04" 0.121™ 1.02" -3.05™ 1.02m 0.558""

Ao ys (..m& ae gy ezl o 53 513 me g I fme b o 5 4 bt e NS
ns, *** ***: Not significant and significant at 5%, 1% and 0.1% probability levels respectively
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Table 4. Specific combining ability for plant characteristics of maize lines in two locations (Gorgan and Gonbad)

b S JSE 555 b O o 51 55, S35 Oy B JSS 5 54b 51 555 Il sy 5 4ils sluw G gl als s Shes I 5 ails sy ol
Crosses Days from emergence to silking Days from silking to physiological maturity No. of grain.row* Plant height Grain yield No of row.ear?

1 S12 0.1 -0.88™ 0.364" -12.75™ 9.363™ -1.348™

2 S13 1.1m -0.88™ 2.940™" 10.2™ 940™ -0.36™

3 S14 -0.55m -0.08™ 0.370m 6.15" 9.369™ -1.15"

4 S15 -0.62m 0.27" -0.779™ 421 =779 0.91m

5 S16 0.5™ -1.717 0.333™ -9.3m 333 0.89m

6 S17 -0.28" 2.35" 1.85™ 11.96" -1.85m -0.16™

7 S18 -3 0.77m 172" 11.16"™ 4172 1.92"

8 S19 -0/58m 2.328™ 209 7.63™ 209 -0.78™

9 S110 -5.02™ 4.958™" -4.35M 36.28"™ -4.35M 1.56™

10 S23 -0.058™ 1.55m -324™ 9.27™ -7.323™ 1.11"

11 S24 -0.29m -0.4m -1184™" 7.11™ 1184™" 0.99"

12 S25 -0.775™ 1.37™ 845™ 19.4™ 845™ 0.05"

13 S26 -0.24m -0.28™ 482" 0.078™ 482" 0.302"
14 S27 -0.108™ -0.38™ 0.245™ -13.9 -245" 0.066"
15 S28 0.34" 0.29™ 598" 12.4m 598" 1.64™
16 S29 0.09™ 0.93™ 430" 5.02™ 430" 0.52™

17 S210 -2.44" 0.525" 1332™" 69.2"" 1332™ 6.25™"
18 S34 0.375™ -0.4"™ 568" -1.85M 1.568" 0.64"

19 S35 0.058" -0.13m -366m™ -11.6™ -366" 0.37™

20 S36 -3.66™ 1.47m -0.729™ 15.7* -729" 1.28™

21 S37 -0.108™ 0.12™ 539.6™ 6.29™ 540" -0.37™

22 S38 0.258™ -0.13m -9.99m 0.08™ -99.9ms -0.88"

23 S39 0.675™ -0.24" 566.6" -5.12m -567" -1.08"

24 S310 -1.358™ -1.975™ 1314™ 11.08™ 1314™ -1.07™

ns, *,** *** Not significant and significant at 5%, 1% and 0.1% probability levels respectively Lo y3 @238y 5 & ey dlad o 53 s dne 5 s im0 e it NS

1: K18, 2: S0200237-ent006/38-1-1-4-1-3- 2-7, 3: ILYHO0731-2007CHTSY?24/8-3-2-1-1-4, 4: K74/1, 5: B73, 6: MO17, 7: S0200237-ent006/38-1-1-4-1-3-2-5, 8:
ILYHO0731-2007CHTSY 24/8-3-2-3-1-11,
9: S0200237-ent006/(B73*40-11-1)-2-3-1-1, 10: S0200237-ent006/(B73*40-10-1)-2-4-1-4
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Table 4. (Continued)

b S JSE 555 b0 o 5l 555 S35 Oy B JSS 5 54b 51 555 I sy a0 als sl G gl als s Shes I ails sy sl
Crosses Days from emergence to silking Days from silking to physiological maturity No. of grain.row Plant height  Grain yield No of row.ear?
25 S45 -0.09™ 0.59" 99.51m™ -6.4m 52ns 0.33"
26 S46 -2.39™ 2.27™ -499"™ 6.35" -499™ 0.67"
27 S47 0.075™ -0.163™ 1089™ 13.46" 1089™ 177
28 S48 0.525M -0.663™ -6.431"™ -8.7m -432™ -0.24"
29 S49 0.19m -0.105™ 1040™* 10.1™ 1040 -0.94"
30 S410 -3.29™ -0.525™ 1798™ 22.63™ 1798 1.72™
31 S56 -0.79m 0.95" 341" 14.2* 341m -0.19m
32 S57 -0.99™ 1.02" 8.202™ 7.93™ 203 -0.59m
33 S58 -0.29m 0.6™ 6.709™ gns 709™ -0.6"
34 S59 -0.21m -1.17m -74.7™ 10.86" -75.7™ 0.95"
35 S510 -3.475™ 1.29™ 778 57.3™" 778 -0.008ns
36 S67 -0.29m -0.71m 1019™ 12.2™ 1019™ 0.99"
37 S68 -0.09™ 0.45" 170" 19.2" 170" -0.85™
38 S69 -1.84" 0.68"™ 510 6.2™ 510m 0.37m
39 S610 -5.84" 3.61™ 2077 47.8™ 2077 1.072™
40 S78 0.208" -1.56" -869™" -7.4" -869"" 0.75™
41 S79 -0.54m -0.09m 267 2.7 267™ -0.12m
42 S710 0.475™ 1.89" 2343 40.19™ 2343 2.81™
43 S89 0.24" -0.34m -136™ -14.8" -136" 0.04"
44 S810 -0.84ns 0.425" 8.514m -7.15m -780"™ 3.07™
45 S910 -1.34" -1.183™ 11 30.74™ 390™ -0.316™
ns, *,** ***: Not significant and significant at 5%, 1% and 0.1% probability levels respectively Lo ys w2308y 5 K ity e o 53 i3 gne 5 s e b o 4 T et NS

1: K18, 2: S0200237-ent006/38-1-1-4-1-3- 2-7, 3: ILYH0731-2007CHTSY 24/8-3-2-1-1-4, 4: K74/1, 5: B73, 6: MO17, 7: S0200237-ent006/38-1-1-4-1-3-2-5, 8: ILYH0731-
2007CHTSY24/8-3-2-3-1-11,
9: S0200237-ent006/(B73*40-11-1)-2-3-1-1, 10: S0200237-ent006/(B73*40-10-1)-2-4-1-4
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Estimation of combining ability and gene action in selected maize
(Zea mays L.) lines

Mosavat, S. A.l, H. Mazahery-Laghab 2, H. Soltanloo 3, and R. Choukan *

ABSTRACT

Mosavat, S. A., H. Mazahery-Laghab, H. Soltanloo, and R. Choukan. 2019. Estimated combining ability and gene action in

selected maize (Zea mays L.) lines. Iranian Journal of Crop Sciences. 21(1): 1-15. (In Persian).

Maize is one of the most important grain and forage crop, that has a unique role in the food and feed industry,
especially poultry feed. To estimate combinig ability and gene action and to identify the best hybrid combination
for different morphological traits, experiments were designed and carried out as diallel crossing with 10 parents
at Gorgan Agricultural Research Station, Gorgan, Iran, in 2013. The progenies were grown in randomized
complete block design with three replications in two locations including; Araghi-Mahaleh in Gorganand Gonbad
Agricultural Research Stations in Gonbad, Iran, in 2014. Data for days from emergence to silking, days from
silking to physiological maturity, number of row.ear, grain yield, plant height and number of grain.ear?, were
measured and recorded. Analysis of variance was performed separately for each location, and then combined
analysis of variance was also performed. The effects of general combining ability (GCA) and specific combining
ability (SCA) were significant on most traits, which implied that both additive and non-additive actions were
involved in controlling these traits. The dominance degree was greater than one also indicated that the over-
dominance of genes action in controlling the studied traits.For all studied traits, low narrow sense heritability and
a greater dominance variance indicated that dominance actions was more important in genetic control of these
traits. Therefore, to improve traits such as days from silking to physiological maturity and number of row.ear!
selection would not be efficient, and hybridization methods should be used for development and improvement of

maize germplasm.

Key word: Combining ability, Genetic control, Heritability and Maize lines.
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