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Estimation of combining ability and gene action in selected maize (Zea mays L.) lines
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Table 1. Origin and pedigree of the studied maize lines

b gy o i [l
Maize lines Pedigree Origin
1 K18 K18 Karaj
2 Cc7 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)

B Hseb b 0S5l 55

OS5 s Sy 6 SIS 565 555,

S lie o3 a5 Day from emergence Day from silking to IN sy s 4l sluws 5 plbl 6ls > Slee I s ails (s,
Source of variation d.f to silking physiological maturity No. of grain.row* Plant height Grain yield No. of row.ear?!

Location Rte 1 18648 3514 3021 198671 101345736™" 254™
Location/Replication SIS/ 0K 4 108 1247 224 17643 16270829 153
Genotype o555 99 19.45™ 16.2"" 101 2207 5900970 13
GCA st Sk oS 5 9 3157 13.88™" 44,9 3202 5850636 34.3™
SCA sosat Sk oS 5 45 25.4™ 17.7m 145" 3067 5701853™ 15.05™
Reverse effect o sSaa 1 45 11.08™ 15.07™ 68" 1148™ 6110154 6.7
Maternal effect sl 9 9.32" 22.02™ 77.5™" 2458 11192514 12.1™
Non maternal effect Gl Sl 36 11.52" 13.3™ 66.17" 820™ 4839563™ 5.4
Location x Genotype O x (3 55 99 14.63™" 15.5™" 73.4™ 3540 5189605™" 11
GCA x Location o ,s GCA 9 33.65™ 27.6™" 149™ 347 11182426™ 25.5M
SCA x Location o 55 SCA 45 14.84™ 16.4™ 78.2"" 311m 4241556 9.64"
Location x Reverse effect O x o oSn i1 0 10.62" 122" OF/Faesese 399m 4939089 9.4m
Location x Maternal effect Oax 555l I 9 19.56™" 17.5™" 83.3™ 447ms 1702478 16.8™"
Location x Non maternal effect O x gyl e il 36 8.38" 10.9™ 46" 387 5748243 7.6™"
Error st 396 5.29 421 18.7 520 318874 291
Coefficient of variation (%) R R 4.02 3.08 19.8 12.2 20.47 14
(GS)GCA variance e Sl oS 5 bl 0.036™ 0.016™ 2613842521 189.4" 2613842521™ 0.029m
(2 )SCA variance sosas & ph oS 5 bl 0.003™ 0.0022" 188226247 35.4"" 188226247 0.001"
(o2 )Reciprocal effect variance . Kes 5% i1 s 0.073™ 0.116™ 19052033024 455.6™" 19052033024 0.041m™
() Additive variance sl bl 2.98 1.25 3.87 302.87 574434.47 3.33
(o3) Dominance variance e slls 2.77 33.79 -4.04 -164.36 5595561.67 33.47
Genetic ratio S L 0.93 0.44 0.98 1 0.67 0.67
h%b s s il 0.91 0.99 -0.09 0.71 .0994 0.99
h2n s s il 0.47 0.04 2.03 1.54 0.0926 0.09
Dominance degree I s 1.86 54.16 -2.09 -1.09 19.48 20.08

Ng * kk kkx,

sy Not significant and significant at 5%, 1% and 0.1% probability levels respectively

GCA: General Combining Ability, SCA: Specific Combining Ability,

: Varifice of GCA,

: Varig8ce of SCA

S ‘ns
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Table 3. General combining ability for plant characteristics of maize lines in two locations (Gorgan and Gonbad)

S sl s S 56 b O s 51 555 S350 Oy b SIS 5 54l 31 555 DN ay ) wls sl < gl als 3 Shee Iy o &> sy 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 -0.108"
ILYH0731-2007CHTSY 24/8-3-2-1-1-4 -0.07™ -0.19™ 7.59m 0.28" 7.59m -0.008"
K74/1 -0.5™ -0.32m 6.254™ -5.35" 0.254™ 0.69™"
B73 0.23™ -0.5™ 4.389™" 3.33™ 0.389" 0.38"
MO17 0.37™ -0.27m 1.36™ 0.95™ 1.36™ -0.702™
S0200237-ent006/38-1-1-4-1-3-2-5 -0.35M 0.41™ 6.263™ -4.21" 0.264™ 0.034"
ILYH0731-2007CHTSY24/8-3-2-3-1-11 -0.47m 0.16" 6.256™ 8.05™ 0.257™ 0.12m
$0200237-ent006/(B73*40-11-1)-2-3-1-1 -0.05™ -0.145™ 7.68™ 8.43™" 7.68m 0.08™
$0200237-ent006/(B73*40-10-1)-2-4-1-4 0.04ns 0.121m 1.02m -3.05™ 1.02m 0.558™"

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 3% S b b Ot e 51 555 S350 Oy b SIS 5 54 31 555 N Caay ) als sl < gl wls > Sas I 5o ails iy 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?

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

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

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

4 S15 -0.62™ 0.27m -0.779™ 4.21m -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" -1.85™ -0.16™

7 S18 -3 0.77m 172 11.16™ 4,172 1.92"

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

9 S110 -5.02™ 4,958 -4.35™ 36.28™ -4.35M™ 1.56™

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

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

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

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

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

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

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

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

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

23 S39 0.675™ -0.24™ 566.6" -5.12"™ -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 ys w2388 5 K ity e o 53 5ls gne 5 s e b 5 4 T e 1S

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:
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 S b b Ot s 51 555 S5 50 Oy b SIS 5 54l 31 555 Il sy 2 s ails sl < il wls > Sas I 53 ails Casy 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 -0.09ms 0.59™ 99.51" -6.4" 52m 0.33™
26 S46 -2.39m 2.27 -499ns 6.35™ -499ns 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 0.19 -0.105™ 1040 10.1™ 1040 -0.94"
30 S410 -3.29™ -0.525™ 1798 22.63™ 1798 1.72m
31 S56 -0.79™ 0.95" 341 14.2" 341" -0.19m
32 S57 -0.99™ 1.02m 8.202™ 7.93™ 203 -0.59™
33 S58 -0.29™ 0.6™ 6.709™ gns 709™ -0.6"™
34 S59 -0.21™ -1.17m -14.7m 10.86" -75.7m 0.95"
35 S510 -3.475™ 1.29™ 778 57.3™ T778m™ -0.008ns
36 S67 -0.29™ -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"™ 510m 6.2™ 510m 0.37"
39 S610 -5.84" 3.61™ 2077 47.8™ 2077 1.072™
40 S78 0.208™ -1.56™ -869"" -7.4m -869" 0.75"
41 S79 -0.54" -0.09™ 267 2.7 267 -0.12m
42 S710 0.475™ 1.89" 2343 40.19™ 2343™ 2.81™
43 S89 0.24" -0.34" -136™ -14.8" -136™ 0.04"s
44 S810 -0.84" 0.425™ 8.514" -7.15™ -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 y3 @238y 5 & ey dla 2o 53 s dne 5 s dan b o 4 T Gt NS

1: K18, 2: S0200237-ent006/38-1-1-4-1-3- 2-7, 3: ILYHO0731-2007CHTSY24/8-3-2-1-1-4, 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

AR


http://dx.doi.org/10.29252/abj.21.1.1
https://dor.isc.ac/dor/20.1001.1.15625540.1398.21.1.6.6
http://agrobreedjournal.ir/article-1-1003-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-01-07 ]

[ DOR: 20.1001.1.15625540.1398.21.1.6.6 ]

[ DOI: 10.29252/ahj.21.1.1]

WA e ) o5l (00 5 S llar 011 215 e alaa”

SV Shee b oS 55 w5 4 sls Ol o
2 el Ol 3 g2 g0 61 1 lizal b Ml
(s g 3y 500 Do S 53 S5 S 5l ol
o DS OLSe 53 3 cils 3, Shos o
Ol i Gl ol 0L (6 pd S 5
STl IO ST L e s 3 R
w\é\ﬂdj\dug}‘d):ﬁf@gj);wﬁd»w
a1 dal i sy 0¥ 1S S Slie
A O 53 (srses Sy S i |
Srdy oSS Slaer sl Jyoslga Olis
Sl s o e claemee 53 53 pddly e e
Sl sy e Sl (K55 Sd e 5 2Ol
Ll 5 B196 5 C53 B276 B254 - iy L i
sty palae o SYL (5L 55l 558 Slis alS
o= S g ol Slauly g osls Lo

References

s LKB615/2 a3 oY &5 5 5l s s
) el KLMT7610/1-13 Y &5 555 51 s MOL7
WY Lo 4 e BT3 i b Cmms ol )5
Sy 5l 3, Shee o 5YL LS s 5 VYA

.(Choukan and Mosavat, 2007) LT

S 5 dom

S5 la Y 53 ) g3y se Sl ST s

b p3lie 5 (oo st G p Sy ol polie
Cle O S i el sdasOlis (Lle bl
ol Bl e Do (ol (SSE5 S s
G S e ) i Slis ] Yl
e Gla gy SHanl s ud JSB Oles e
i Cmdle 55 5 pad o3l O gl un
U5 53 La0s Codle G Jas odins0lis 3 6
J_ijJJJJTﬁJIJJB@Lﬁ.JﬁQLLaCﬁ‘

oalaiul 350 2l

Afarinesh, A., E. Farshadfar and R. Choukan. 2004. Genetic analysis of drought tolerance on maize by diallel
cross method. Seed Plant J. 20 (4): 457-473. .(In persian with English abstract).

Alam, A. K. M. M., S. Ahmed, M. Begum and M. K. Sultan. 2008. Heterosis and combining ability for grain
yield and its contributing characters in maize. Bangladesh J. Agric. Res. 33(3): 375-379.

Alam, M. F., M. M. R. Khan, M. Nurruzzaman, S. Parvez, A. M. Swaraz, I. Alam and N. Ahsan. 2004.
Genetic basis of heterosis and inbreeding depression in rice (Oryza sativa L.). J. Zhejiang University
(Science). 5(4): 406-411.

Atanaw, A., M. C. Wali, P. M. Salimath and R. C. Jagadeesha. 2006. Combining ability, heterosis and per se
performance in maize maturity components. Karnataka J. Agric. Sci. 19(2): 268-271.

Barati, A., G. H. Nematzadeh, G. Abaskianoosh and R. Choukan. 2003. An investigation of gene action on
different traits of corn (Zea may L.) using diallel crosses system. Iranian Journal of Agricultural Science. 4
(1): 163-168. (In persian with English abstract).

Becker, W. A. 1986. Manual of quantitative genetics: Academic Enterprises.USA

Bordallo, Patricia do N., M. G. Pereira and A. T. Amaral Junior. 2005. Diallel analysis of sweet and regular
corn genotypes for agronomic characters and total protein content. Horticultura Brasileira. 23(1): 123-127.

Choukan, R. 2001. Evaluation of yield and yield components on grain maize by using diallel cross. Iran. J. Crop

'Y


http://dx.doi.org/10.29252/abj.21.1.1
https://dor.isc.ac/dor/20.1001.1.15625540.1398.21.1.6.6
http://agrobreedjournal.ir/article-1-1003-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-01-07 ]

[ DOR: 20.1001.1.15625540.1398.21.1.6.6 ]

[ DOI: 10.29252/ahj.21.1.1]

"0 AP O 5 Dlgls 03 35 Jos 5 Sl oS 5 25T "
Sci. 3(3): 1-8. (In persian with English abstract).

Choukan, R. 2007. Heterotic grouping of maize inbred lines based on specific combining ability with tester
lines. Seed Plant J. 22 (3): 399-409. (In persian with English abstract).

Choukan, R. 2013. Maize and maize properties. Seed and Plant Improvement Institute. pp 432. (In Persian).

Choukan, R. and A. Mosavat. 2007. Mode of gene action of different traits in maize tester lines using diallele
crosses. Seed Plant J. 21: 547-560. (In persian with English abstract).

Cosmin, O., N. Bica and C. Bagiu. 1991. Study of combining ability in some inbred lines of maize. 23 (3-4)
105-122. Maize Abs. 1993. 9(1).

Dehghani, H., S. H. Sabaghpour and A. Ebadi. 2010. Study of genotype X environment interaction for
chickpea yield in Iran. Agron. J. 102: 1-8.

Dehghanpour, Z., 2002. General and specific combining ability and genetic parameters of maize inbreed lines
for different triats. Seed Plant J. 18 (1): 49-61. (In persian with English abstract).

Dehghanpour, Z., B. Ehdaie and M. Moghaddam. 1996. Diallel analysis of agronomic characters in white
endosperm corn. J. Genet. Breed. 50: 357-365.

Dehghanpour, Z. 2014. Diallel analysis of grain yield, number of kernel rows per ear and number of kernels per
row in early maturity maize hybrids. Iran. J. Crop Sci. 15(4): 355-366. .(In persian with English abstract).
Fan, X. M., H. M. Chen, J. Tan, C. X. Xu, Y. M. Zhang, Y. X. Huang, and M. S. Kang. 2008. A new maize

heterotic pattern between temperate and tropical germplasms. Agron. J. 100: 917-923.

Griffing, B. 1956a. Concept of general and specific combining ability in relation to diallel crossing systems.
Aust. J. Biol. Sci. 9: 463-493.

Griffing, B. 1956b. A generalized treatment of the use of diallel crosses in quantitative inheritance. Heredity
10(1): 31-50.

Igbal, M., K. Khan, H. Sher and H. Rahman, 2011. Genotypic and phenotypic relationship between
physiological an grain yield related traits in four maize (Zea mays L.) crosses of subtropical climate. J. Sci.
Res. Essays. 6(13): 2864-2872.

Liu, L. Y. 2008. Combining ability analysis and evaluation on Ga waxy corn inbred lines. http://www.casb.org.
cn/gikan/epaper/zhaiyao.asp?bsid=15144

Malvar, R. A., A. Ordas, P. Revilla and M. E. Cartea. 1996. Estimates of genetic variances in two
populations of maize. Crop Sci. 36: 291-295.

Pavilkova, T. and S. B. Rood. 1987. Diallel analysis of leaf number, leaf development rate, and plan height of
early maturing maize. Crop Sci. 21: 867-873.

Saleem, M., K. Shahzd, M. Javid and A. Ahmad. 2002. Genetic analysis for various gquantitative traits in
maize (Zea mays L.) inbred lines. Int. J. Agric. Biol. 4(3): 379-382.

Sher, H., M. Igbal, K. Khan, M. Yasir and H. UR-Rahman. 2012. Genetic analysis of maturity and flowering

'Y


http://www.casb.org/
http://dx.doi.org/10.29252/abj.21.1.1
https://dor.isc.ac/dor/20.1001.1.15625540.1398.21.1.6.6
http://agrobreedjournal.ir/article-1-1003-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-01-07 ]

[ DOR: 20.1001.1.15625540.1398.21.1.6.6 ]

[ DOI: 10.29252/ahj.21.1.1]

WA e ) o5l (00 5 S llar 011 215 e alaa”

characteristics in maize (Zea mays L.). Asian Pac. J. Trop. Biomed. 2 (8): 621-626.

Spaner, D., R. A. |. Brathwait and D. E. Mather. 1996. Diallel study of open- pollinated maize varieties in
Trinidad. Euphytica. 90: 65-72.

Truberg, B. and M. Huehn. 2000. Contribution to the analysis of genotype by environment interactions:
Comparison of different parametric and non -parametric tests for interactions with emphasis on crossover
interactions. Agron. Crop Sci. 185: 267- 274.

Zare, M., R. Choukan, E. Majidi Heravan and M. R. Bihamta. 2011. Study of combining ability, heritability
and heterosis in corn using diallel crosses of inbred lines. J. Agron, Plant Breed. 1(6): 43-63.

Zhang, Y., M. S. Kang and R. Magari. 1996. A diallel analysis of ear moisture loss rate in maize. Crop Sci.

36: 1140-1144.

AR


http://dx.doi.org/10.29252/abj.21.1.1
https://dor.isc.ac/dor/20.1001.1.15625540.1398.21.1.6.6
http://agrobreedjournal.ir/article-1-1003-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-01-07 ]

[ DOR: 20.1001.1.15625540.1398.21.1.6.6 ]

[ DOI: 10.29252/ahj.21.1.1]

"0 AP O 5 Dlgls 03 35 Jos 5 Sl oS 5 25T "

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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