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Table 1. Mean values of kernel yield and yield components for early maturing maize hybrids from diallel

mating system

Fisbw o gl 5 Slhee W s als Casy sl ID Cassy s dils sl
F, Hybrids Kernel yield (kgha')  Kernel row.ear” Kernel.row™
P1x P2 15680 16.3 39.2
P1xP3 14740 18.1 41.6
P1 x P4 13770 16.2 42.9
P1xP5 16130 20.5 43.7
P1 xP6 13240 17.0 40.8
P1 xP7 13330 15.4 38.5
P1x P8 13240 18.4 38.7
P1x P9 14150 15.8 44.6
P2 x P3 15080 18.2 41.3
P2 x P4 15400 16.1 40.8
P2 x P5 14910 20.1 41.3
P2 x P6 14250 17.9 38.7
P2 x P7 14410 15.6 37.6
P2 x P8 14640 19.9 39.8
P2 x P9 16750 15.7 41.2
P3 x P4 15020 17.7 44.4
P3 x P5 14560 22.2 41.9
P3 x P6 13060 19.7 40.2
P3 x P7 13990 17.5 39.7
P3 x P8 13710 20.9 41.3
P3 x P9 13470 17.2 41.5
P4 x P5 16350 19.8 45.4
P4 x P6 15080 16.6 43.7
P4 x P7 16110 15.5 42.9
P4 x P8 14990 19.1 45.1
P4 x P9 8430 15.0 36.4
P5x P6 15130 20.9 41.3
P5x P7 14610 18.4 40.3
P5x P8 13620 23.9 38.9
P5x P9 15830 16.9 44.1
P6 x P7 13610 15.6 38.9
P6 x P8 13350 19.6 42.4
P6 x P9 14290 16.5 42.9
P7x P8 13800 18.4 38.9
P7x P9 14540 14.2 43.1
P8 x P9 12890 18.2 43.9
LSD 5% =127 5% =0.63 5% =1.54
1%=1.79 1%=10.89 1%=2.18
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Table 2. Analysis of variance for general and specific combining abilities (GCA and SCA), following

Griffing's method 4 mixed model B for kernel yield, kernel row.ear” and kernel.row™ in early maturing maize

hybrids from diallel mating system

35T a3 415 5 Slas W s &ils sy I sy s als

S.0.V QeI d.f Kernel yield Kernel row.car’  Kernel.row™
Hybrids(H) & o 35 36.45" 87.47" 92.53™
GCA  oses oS5 ks 8 41.96" 362.017 145.54™
SCA  ospes S 5ot 27 34.80" 6.129" 76.80"
GCA xE 40 10.6” 272" 13.77
SCA xE 135 2.5 .13 6.1"
Error LtslesT sllast 420 2.41 0.608 4.94
o’gea 4.48 51.33 18.83
o%sca 323 4.99 70.7
GCA /(GCA + SCA) ratio: 0.55 0.98 0.65

Lo y3 685 5 gty Jlal s )3 I me 5 s Gas b 5w ak 5 1S
ns * and ** : Not-significant and significant at 5% and 1% probability levels, respectively
aGCA x E was used to test the significance of MS for GCA.
bSCA x E was used to test the significance of MS for SCA.
cMean square components expressing the relative importance of GCA vs. GCA plus SCA

in determining
progeny performance (Baker 1978)
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Table 3- Additive and non-additive genetic variances, degree of dominance and heritability of characteristics

in the diallel analysis of early maturing hybrids

Amount s (%) 405 Heritability s ;4 =il
SHIA SR SHIA A Sl ) S e
Plant characteristics 8 =lis Additive Non-additive Additive Non-additive ~ Degree of dominance Broad Narrow
Kernel yield alss Slee 8.96 323 2172 7828 2.68 098 021
Kemelrow.ear'  als s, sus 102.66 499 9536 464 031 099 095
Kemel.row Cs)y y 4l sk 37.66 70.7 3475 6525 3.75 0.99 0.34
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Table 4. Estimates of general combining ability for grain yield and it’s components of early maturing inbred

lines of maize in the diallel cross

(GCA) (sosee o5 5 2 G

Gl 5 Slhese 43 (s sldas ETERTPHINNRR
Parents -, 41, Kernel yield Kernel row.car’' Krenel.row”

1-R 59 -0.06 ™ -0.80" 6.51"
2- KE 75039 0.92" -0.50" -1.55"
3-K 1728/8 -0.15™ 1.09" 0.17™
4-K 1263/1 0.07™ 1.01" 1.58"
5- OH 43/1-42 0.92" 2.78" 0.89"
6-K 1271/6 -0.39™ 0.09™ -0.23™
7-KE 72012/12 -0.04" -1.82" -1.55"
8- K 2331 -0.64" 2.19" -0.22"
9-K 1263/2-1 -0.62" -1.95" 0.99"
LSD g(i)-g(j): %5 1.14 0.58 1.42

%1 1.65 0.83 2.01

Loy5 & 5 g Sl o 53 ls (me 5 s gas b o 5 4t 5 %, 1S
ns ,* and ** : Non-significant and significant at 5% and 1% probability levels, respectively
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Table 8. Estimate of specific combining ability (SCA) for different characters of early maturity maize inbred

lines in a diallel cross
(GCA) opas S 5o lib

gl 5 Slhee I s &l Cassy slaws &l Csy ys als sluw
Fl slaw Kernel yield Kernel row.ear” Kernel.row™

P1x P2 0.48™ -0.32" -0.53™

P1 x P3 0.61™ -0.15™ 0.20™

P1 x P4 -0.57™ 0.20™ 0.16™

P1xP5 0.94" 0.57 1.60™

P1x P6 -0.66™ -0.18™ -0.19™

P1x P7 -0.90™ 0.10™ -1.23™

P1x P8 -0.39™ -0.85™ 232

P1x P9 0.49"™ 0.64™ 2.33™

P2 x P3 -0.03™ -0.35™ 1.31™

P2 x P4 0.09™ -0.24"™ -0.57™

P2 x P5 -0.1" -0.11™ 0.65™

P2 x P6 -0.62" 0.48™ -0.87™

P2 x P7 -0.81™ -0.02" -0.62"

P2 x P8 0.03™ 0.36™ 0.23™

P2 x P9 2.12" 0.20™ 0.41™

P3 x P4 0.77™ -0.63™ 1.31™

P3 x P5 -0.55™ 0.40™ -0.51™

P3 x P6 -0.74" 0.58"™ -1.06™

P3 x P7 -0.15™ 0.29™ 029"

P3 x P8 0.16™ -0.31™ 0.02™

P3 x P9 -0.09™ 0.16™ -0.98™

P4 x P5 1.02" 0.19™ 1.60™

P4 x P6 1.09™ 032" 1.06™

P4 x P7 1.75" 0.49"™ 1.55"

P4 x P8 1.23" 0.13™ 2.34™

P4 x P9 -5.35" 0.18™ -7.54"

P5x P6 0.26™ 0.09™ -0.68™

P5 x P7 -0.60™ -0.46™ -0.42"

P5 x P8 -1.01™ 1.10 -3.06"

P5 x P9 1.19™ 177" 0.82™

P6 x P7 -0.30™ -0.57™ -0.63™

P6 x P8 0.03™ -0.55™ 1.51™

P6 x P9 0.96™ 0.46™ 0.85™

P7 x P8 0.14™ 0.08™ 0.64™

P7x P9 0.87™ 0.09™ 2.28™

P8 x P9 -0.19™ 0.04™ 1.83™

LSD 5% 1% 5% 1% 5% 1%

SG,j)-S 3,k = 2.856 4308 1432 2.025 3.489 4934
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Diallel analysis of grain yield, number of kernel rows per ear and number of

kernels per row in early maturity maize hybrids
Dehghanpour, Z!

ABSTRACT

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. Iranian Journal of Crop Sciences.15(4): 355-366.(In Persian).

To determine the general (GA) and specific (SCA) combining abilities 36 hybrids developed in 9 x 9 diallel
crossing design were grown and evaluated in three locations(Karaj, Isfahan and Mashhad) of Iran in 2004 and
2005. Grain yield, number of kernel rows per ear and number of kernels per row were measured and recorded.
All crosses were made in 2003, based on Griffing's method 4, mixed model B. diallel hybrids were evaluated in
randomized complete block design with three replications in each environment. Genotypic differences, among
the hybrids, were significant for all of the traits, therefore, the genetic parameters related to the diallel method
were estimated. The GCA and SCA were significant for all of the traits. The degree of dominance ranged from
0.24 for the number of kernel rows per ear to 4.07 for the grain yield. The values for broad-sense heritability
were high (0.98 to 0.99) indicating that environmental variance was relatively low compared to genetic variance.
As expected, the narrow- sense heritability for grain yield was very low (0.06).This was due to relatively higher
non-additive variance compared to additive variance. Among the nine parental lines only two lines KE 75039
(P2) and OH 43/1-42 (P5) had high GCA for grain yield. Only one combination (P4xP9) showed high and
significant SCA for grain yield, and four hybrids demonstrated relatively high SCA for grain yield. P4 produced
suitable hybrid combinations with P5, P6, P7 and P8. The five best single-cross combinations to produce early
maturity maize hybrids were (P2xP9), (P4xP7), (P4xP8), P4xP6) and (P4xP5).Parental lines P2, P5 and P4 can

be used to develop synthetic varieties in early maturity maize breeding programs.

Key words: Combining ability, Heritability, Inbred line and Early maturing maize.
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