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ABSTRACT 

A half diallel cross comprising seven inbred lines were studied for six traits to determine combining 
ability in parents and their F 1 crosses. This study have focused attention on procedural aspects for 
exploiting combining ability in order to predict hybrid performance and identifying F 1 's to be utilized 
in maize breeding programs. The mean squares of genotypes were highly significant for all studied 
traits duri.ng the two seasons. Mean performance of most single crosses were higher than the parents 
for all studied traits during the two seasons. The hybrid L155 x Ll 76 was the best mean performance 
for most studied traits. Based on the general combining ability (GCA) effects the parents L155 and 
L206 were identified as good combiners for most yield and yield component traits in diallel analysis 
during 2011 and 2012 seasons. These parents can be used in pedigree breeding for incorporation of 
desired traits. The SCA effects for hybrid combinations L155 x L207 for ear length, L2U x L232 for 
number of kernels/row, Ll55 x L172 for number of rows/ear, L207 x L212 for number Of kernels/ear 
and L155 x L176 for 100-kemel weight and grain weight/ plant were found to be the best specific 
combinations. Grain yield/plant showed a highly significant positive association with other studied 
traits i.e., ear length, number of kernels/row, number of rows/ear, number of kernels/ear, 100- kernel 
weight and grain weight/plant during the two seasons, hereby improving grain yield in com is possible 
through selection for the previous traits. 
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INTRODUCTION 

Com (Zea mays L.) plays a significant role in 
human and livestock nutrition world-wide. 
Hybrid maize cultivation is also becoming 
popular among the farmers. Its production has 
increased significantly in the country because of 
high demand of the fast growing poultry feed 
industry. Com inbred lines are developed from 
segregating base populations due to self
pollination, through visual selection among and 
within ear-to-row progenies and testing for 
performance in hybrid combinations (Hallauer, 
1990). Combining ability of line or inbred is the 
ultimate factor determining future usefulness of 
the lines for developing hybrids. Sprague and 
Tatum ( 1942) gave the concept of combining 
ability, and the two expressions of combining 
ability i.e., general (GCA) and specific (SCA) 
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combining ability have had a significant impact 
on evaluation of genotypes and population 
improvement. They defined GCA as the average 
performance of a line in hybrid combinations 
with number of genotypes. Specific combining 
ability (SCA) is the average performanc;.e of a 
specific cross combination expressed as 
deviation from the population mean. Com 
br~eders hence are very ardent in determining 
the genetic potential of their new inbred parents 
in hybrid combinations for two reasons. First, 
inbred parents may be identified which form 
good individuals in specific combinations which 
is commonly referred as specific combining 
ability (SCA) of inbred parents. Secondly, it is 
to locate the inbred lines performing very well 
when .crossed with series of other inbred parents 
which is referred as general combining ability 
(GCA) of the parents (Sprague and Tatum, 
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1942). Dhillion (1975) had pointed out that the 
combining ability gives useful information on 
the choice of parents' in terms of expected 
performance of the hybrids and their progenies. 
Also, the parents having high GCA could be 
useful for producing transgressive segregants 
(Jagtap, 1986). Furthermore, the better SCA 
estimate will be the most promising in obtaining 
lines for inter population hybrid synthesis. 
Com\>ining ability has a prime importance in 
plant breeding since it provides information for 
the selection of parents and also provides 
information regarding the nature and magnitude 
of involved gene action (Kiani et al., 2007). 
Testing and selection of superior inbred lines for 
their combining ability for hybrid production 
demands a great amount of effort. When a high 
number of inbred lines are tested, the possible 
number of hybrid combinations to be evaluated 
is tremendously high. This poses a lot of 
practical difficulties in conducting extensive 
yield tests. Kambe et al., (2013) reported that 
most inbred lines were good general combiners 
for yield and yield attributing characters. Among 
the hybrids, some hybrids exhibited highest 
significant SCA effects over checks for yield 
and yield attributing traits. Khan et al., (2014) 
mentioned that combining ability analysis for 
yield and yield components traits showed that 
GCA and SCA effects were highly significant 
and significant, respectively. 

In the present study, diallel analysis was used 
to determine the behavior of high yield maize 
lines and crosses, based on the effects of GCA 
and SCA, respectively for economic yield traits. 

MATERIALS AND METHODS 

Plant Material and Experimental Layout 

The research work pertaining to study the 
combining ability in single crosses of com was 
carried out during 2010, 2011 and 2012, at Seds 
Research Station, Bine-Swief Govemorate, 
Egypt. The seven yellow parental lines as 
follows: L 155, L 172, L 176, L 206, L 207, L 
212 and L 232. The source of these strains (SX 
12564 USA, india CM 202, PF-10-, Turkya 24, 
Sd x 614, MF 902, Sd121, respectively). During 
the first season (2010), the seven parents were 
~own and crossed in a half diallel fashion to 

produce 21 single cross hybrids. In 2011 and 
2012 seasons, the seven parental varieties and 21 
single crosses were evaluated in a randomized 
complete blocks design (RCBD) with three 
replications. Each block contained 30 plots. Plot 
size was one row, 6 meters long and 70 cm 
apart. Hills were spaced at 30 cm and thinned to 
one plant per hill. All the recommended cultural 
practices of com production in the area were 
done as usually. Ten plants (except two border 
plants) were harvested to determine yield and 
yield components traits. The data were recorded 
in the field and laboratory for all guarded plants 
of each population to evaluate the performance 
of the studied traits. 

Traits Measurement and Statistical 
Analyses 

Data were recorded for ear length (cm), 
number of kernels/row, number of rows/ear, 
number of kernels/ear, 100- kernel weight (g) 
and grain weight/plant (g). The analysis of 
variance and orthogonal contrast comparisons 
were carried out using the stati~tical methods by 
Cochran and Cox (1957). The parents and the 
one set of F 1 are then analyzed according to 
Griffing (1956) Method II Model I as outlined 
by Singh and Chaudhary ( 1979). 

RESULTS AN:O DISCUSSION 

Analysis of Variance 

The mean squares obtained from analysis of 
variance for parents and single crosses are 
presented in Table 1. Mean squares for the 
genotypes showed highly significant differences 
for all studied traits during the 2011 and 2012 
seasons. This depicts considerable .differences 
among the parents and their hybrids. The total 
genetic variability could be partitioned to 
general combining ability and specific 
combining ability. In this respect Gautam et al. 
(2013) and Kambe et al. (2013) mentioned that, 
the mean sum of squares for genotypes were 
highly significant, which indicated the diverse 
performance of different cross combinations for 
yield and yield components traits. Analysis of 
variance of genotypes revealed highly 
significant differences for 100 kernel weight and 
grain yield traits (Khan et al., 2014). 
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Table 1. Analysis of variance for all studied traits during 2011 and 2012 growing seasons 

s.o.v d.f Ear No. of No. of No. of 100-kernel Grain weight 
length kernels/row rows/ear kernels/ear weight /plant 

2011 growing season 
Replications 2 2.61* 512.10** 21.53** 6511.00** 3.10 670.66** 

Genotypes 27 25.53** 167.20** 3.75** 47995.10** 73.51 ** 6100.30** 

Error 54 1.90 5.70 0.87 2180.90 5.90 390.22 

2012 growing season 
Replications 2 0.69 11.04** 0.77 500.20** 7.90** 26.84 

Genotypes 27 11.83** 161.11 ** 5.66** 47127.00** 72.40** 11122.91 ** 
Error 54 0.57 3.96 0.65 1351.80 4.30 470.29 

*and** indicate significant differences at 0.05 and 0.01 levels of probability, respectively. 

Mean Performance 

The per se performance was considered as 
the first important selection index in the choice 
of parents, and the parents with high per se 
performance will result in superior hybrids. The 
mean performance of the parents and hybrids 
were estimated from the data of two years for 
yield and yield components traits and illustrated 
in Tables 2 and 3. The mean performance values 
of parents and hybrids displayed significant or 
highly significant differences for all studied 
traits during the two seasons. In general, 
significant differences were recorded between 
means when compared with the LSD values. 

The parental line L206 for ear length, 
number of kernels/row, number of kernels/ear 
and grain weight/plant traits, the parent L172 for 
number of rows/ear and the parent L207 for 
100-kemel weight trait were displayed the best 
mean performance during 2011 and 2012 
seasons. These results indicated that the 
previous parental lines are the promising once in 
producing new maize hybrids. 0n the other 
hand, the parent L232 for ear length, number of 
kernels/row, number of kernels/ear, 100-kernel 
weight and grain weight/plant and the parent 
L155 for rows/ear trait were showed the lowest 
mean values at 2011 and 2012 seasons. 

The single-crosses L155 x L207 and LI 55 x 
L206 manifested greatest mean values for ear 
length during 2011 and 2012 seasons. The L172 
x L206 and L212 x L232 crosses were showed 

highest mean values for number of kernels/row 
during 2011 and 2012 seasons. The better mean 
values for number of rows/ear in 2011 and 2012 
seasons were denoted by L155 x L172 and L172 
x L212 crosses. The Ll 72 x L212 and Ll55 x 
L207 crosses showed the highest mean values 
for number of kernels/ear trait. The single cross 
Ll55 x L176 exhibited the best mean values and 
excelled other genotypes for 100-kemel weight 
and grain weight/plant traits in the two seasons. 

These results indicated the superiority of the 
previous single crosses, with respect to their 
corresponding parents. These viewpoints were 
kept in mind while selecting these single crosses 
as diverse F 1 base populations for initiating 
reciprocal selection for combining ability. The 
highest combinations indicating that importance 
of low and average parents in the exploitation of 
heterosis for studied traits. There were relatively 
large variations in all genotypes for these traits. 
Since the single cross was revealing- high 
potentiality it could be an indication of 
differences in the dominant favorable alleles 
distributed among the two parents are different. 
In the present study it was proposed to use the 
actual single cross performance as an indicator 
of genetic diversity existing between the 
concerned parents. Consequently, the parents 
involved in the previous combinations should be 
used in improving yield and its components and 
the best crosses should be used in initiated the 
com breeding program. 
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Table 2. Mean performance for ear length, number of kernels/row and number of rows/ear of 
the 7 inbred lines and their 21 F1 '

5 during 2011 and 2012 growing seasons 

Genotypes Ear length No. of kernels/row No. of rows/ear 

2011 2012 2011 2012 2011 2012 

L155 11.6 14.6 27.27 25.60 10.33 10.73 

L172 12.8 14.1 29.60 27.93 13.67 13.67 

L176 12.9 13.0 36.00 33.00 12.27 12.27 

L206 14.4 15.6 37.80 36.13 13.13 13.13 

L207 11.6 12.7 31.73 30.07 13.10 13.10 

L212 12.9 16.0 31.67 30.33 10.87 10.87 

L232 12.1 15.6 23.93 22.27 10.83 11.13 

L155xL172 20.0 17.5 45.47 44.13 15.20 15.60 

L155xL176 19.9 18.0 45.47 43.47 13.73 14.80 

L155xL206 20.5 19.6 48.27 45.27 13.60 14.07 

L155xL207 20.6 19.8 47.60 45.27 14.33 15.00 

L155xL212 19.1 18.0 47.60 44.93 14.00 14.80 

... L155xL232 18.7 17.0 44.57 42.57 13.53 .t" 14.73 

L172xL176 16.7 18.1 45.40 42.40 14.20 14.87 

L172xL206 18.6 18.4 49.67 48.33 13.70 14.50 

L172xL207 18.3 18.3 45.87 44.87 13.93 15.40 

L172xL212 19.7 19.9 48.53 46.20 14.33 15.67 

L172xL232 19.7 18.8 47.53 44.87 14.20 15.00 

L176xL206 17.8 17.8 47.80 45.80 12.47 12.87 

L176xL207 17.2 17.0 46.10 43.10 13.77 14.43 

L176xL212 18.8 18.3 48.40 45.73 13.20 14.53 

L176xL232 17.7 16.8 47.40 45.07 13.20 13.73 

L206xL207 19 .. 0 18.5 47.27 45.93 12.47 12.73 

L206xL212 18.7 18.2 43.87 40.53 12.87 12.87 

L206xL232 19.3 17.9 44.07 43.73 13.07 14.00 

L207xL212 17.7 20.9 47.80 46.80 14.20 15.00 

L207xL232 18.1 17.5 47.00 45.00 13.77 14.30 

L212xL232 18.7 17.2 49.93 47.27 13.47 14.40 

LSD at5% 1.9 1.0 3.2 2.7 1.3 1.1 

LSD at1% 2.7 1.5 4.6 3.9 1.8 1.6 
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Table 3. Mean performance for number of kernels/ear, 100-kernel weight and grain weight/ 
plant of the 7 inbred lines and their 21 F1'

5 during 2011and2012 growing seasons 

Genotypes No. of kernels/ear 100-kernel weight Grain weight/plant 

2011 2012 2011 2012 2011 2012 

I L155 282.2 341.79 21.7 27.7 98.3 98.2 
7 

L172 405.4 406.13 18.7 24.3 52.7 48.5 I 

L176 438.8 433.77 22.7 26.7 73.3 76.3 

L206 498.2 462.13 20.0 24.0 136.7 125.0 

L207 418.8 332.67 25.7 28.3 84 108.9 

L212 344.1 357.80 23.3 27.3 89 74.2 

L232 255.5 255.61 16.7 21.7 38.7 42.8 

• L155xL172 688.9 699.88 22.7 27.0 154.6 151.1 

~ L155xL~76 625.3 598.33 36.3 41.0 210 291.1 

L155xL206 653.8 615.56 31.0 34.0 194.1 216.1 
I 
~ 

I L155xL207 681.4 630.73 33.7 37.7 195.3 224.4 
I 
i L155xL212 657.9 616.19 28.3 33.3 180 210.2 
! 

L155xL232 598.5 637.67 26.3 32.7 135.4 ••• 

1 221.0 

Ll72xL176 636.2 647.20 24.3 27.3 102.4 144.8 

L172xL206 676.8 677.27 28.0 31.0 117 130.3 
.. L172xL207 633.0 612.57 22.7 23.3 154.4 122.6 I 
+ L172xL212 690.6 661.00 26.7 28.7 160.5 206.3 

i L172xL232 669.4 700.00 24.7 28.7 94.7 183.0 

I L176xL206 595.4 574.29 26.7 33.7 161.1 116.8 
t 

L176xL207 630.3 612.43 33.7 36.7 114.3 217.4 ! 

}.. L176xL212 635.8 620.72 29.7 34.0 173.6 113.0 

f L176xL232 622.9 630.47 27.7 29.0 150.7 202.6 

t L206xL207 588.2· 555.17 32.3 36.7 176.1 168.4 
~ 

f 
L206xL212 560.9 .562.19 35.0 37.7 153.3 204.2 

L206xL232 574.5 559.11 26.0 31.0 141.7 180.1 
I L207xL212 676.8 711.67 26.7 31.3 155.5 169.3 .,. 

' L207xL232 642.6 654.40 27.0 32.7 181.4 160.7 
~ 

L212xL232 666.1 643.33 32.3 36.3 185.5 225.4 •• LSD at5% 63.7 50.2 3.3 2.8 27.0 29.6 
. 

LSD at 1% 91. l 71.7 4.7 4.0 38.5 42.3 
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Combining Ability Effects 

General combining ability (GCA) effects 

Estimates of general combining ability 
(GCA) effects of parents for different traits are 
presented in Table 4. The parents L 155, L 206 
and L 212 for ear length; L 155, L 176 and L 206 
for number of kernels/row; the parents L 172 
and L 207 for number of rows/ear; L 172 for 
number of kernels/ear; L 155, L 176, L 207 and 
L 212 fot 100-kemel weight and the parents L 155, 
L 206 and L 232 for grain weight/plant registered 
highly significant positive GCA effects during 
2011 and 2012 seasons. For some traits, GCA 
effects were negative or insignificant for the 
parents. With regard to favorite GCA effects of 
parents, it could be suggested that these parents 
may be preferred for hybridization and selection 
programmers to extract desirable plant materials 
from segregating populations to improve 
majority. of the studied traits. Perusal of GCA 
effects revealed that some parents were 
observed to be good combiner for yield and 
most yield components (Kambe et al., 2013). 

Specific combining ability (SCA) effects 

Estimation of specific combining ability 
(SCA) effects based on mean performance of the 
best crosses during 2011 and 2012 seasons are 
shown in Tables 5 and 6. In the first season 
(2011), 15, 19, 7, 15, 9 and 13 out of 21 F, 
crosses were positive significant or highly 
significant SCA effects which ranged from 1.12 
to 3 .30 for ear length, 1. 70 to 8.05 for number of 
kernels/row, 0.70 to 1.30 for number of 
rows/ear, 41.26 to 127.34 for number of kernels/ 
ear, 2.87 to 7.69100- for kernel weight and from 
14.87 to 59.01 for grain weight/plant traits. In 
relation to second season (2012), the results of 
SCA demonstrated that, 12, 18, 11, 16, 10 and 
12 out of 21 F 1 crosses were significant or 
highly significant and positively varied from 
0.69 to 3.00, from 2.82 to 7.43, from 0.65 to 
1.20, from 33.84 to 153.84, from 1.69 to 7.65 
and from 22.75 to 108.85 for the same 
previously traits, respectively. 

These results revealed that, the SCA effects 
of the hybrids L155 x L207 for ear length, L212 
x L232 for number of kernels/row, L155 x L172 
for number of rows/ear, L207 x L212 for 
number of kernels/ear and L155 x L176 for both 
100-kemel weight and grain weight/plant traits 
were found to be the best specific combinations. 

The attained results may be due to the presence 
of a considerable non-allelic gene action. On the 
other hand, the significantly negative estimates 
of SCA revealed the presence of undesirable 
types in the remaining combinations. These 
results as well as general combining ability 
confirm that the parental general G.ombining 
ability effects were generally unrelated to 
specific combining ability effects estimates for 
their respective crosses. Most of the crosses with 
high SCA have at least the highest one GCA 
parent. Therefore, high x low, low x high and in 
some cases high x high GCA parents performed 
well in SCA determination and revealed also the 
best mean performance. Ivy and Hawlader 
(2000) reported that good general combining 
parents do not always show high SCA effects in 
their hybrid combinations. On the contrary, Paul 
and Duara (1991) stated that the parents with 
high GCA always produce hybrids with high 
estimates of SCA. Roy et al. ( 1998) also found 
significant positive SCA effects in high x low 
general combiners. Therefore, after analyzing 
the F 1 hybrids through combining ability with 
reasonable SCA variance, the medium type of 
heterosis in such specific cross ·Combinations 
may have some stability and such promising F 1 

hybrids can also be used for hybrid com 
productions. ' 

When both GCA and SCA effects are 
significant for trait, this indicate that both 
additive and non-additive gene action are 
important in controlling such trait. Two factors 
are considered important for the evaluation of 
inbred lines in hybrid maize production, the 
characteristics of the line itself and the 
behaviour of the line in a particular hybrid 
combination (Malik, 2004). As a basic principle, 
Sprague and Tatum ( 1942) emphasised that 
SCA is more important than GCA among 
selected inbred lines. Aliu et al. (2008-) added 
that SCA as an indicator for the predominance 
of genes having dominance and epistatic effects 
while GCA as indicative for the predominance 
of genes having largely additive effects. 

Karayaa et al. (2009) detected that several 
hybrids had significant negative SCA and 
significant positive SCA for grain yield. Khalil 
et al. (2010) noticed that, the GCA and SCA 
effects were significant for the yield traits. Most 
crosses showing significant positive sea effects 
and highest magnitude of economic heterosis for 
grain yield trait (Izhar and Chakraborty, 2013). 
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Table 4. General combining ability effects (GCA) of 7 parental inbred lines for the studied 
traits during 1011 and 1012 growing seasons 

Inbred lines Ear No. of No. of No. of 100-kernel Grain 
length kernels/row rows/ear kernels/ear weight weight/plant 

1011 growing season 

Pl (155) 0.45** 0.99** -0.12 -12.78 0.81 ** 18.01 ** 

Pl (172) 0.07 -0.77** 0.75** 24.50** -3.12** -23.89** 

P3 (176) -0.46** 0.86** -0.11 4.26 1.03** -9.03** 

P4 (106) 0.52** 1.31 ** -0.19 6.76 0.51 12.52** 

P5 (107) -0.43** -0.55 0.28** 11.63 1.44** -8.53** 

P6 (lll) 0.05 -0.62 -0.26 -1.00 1.22** -9.11** 

P7 (l3l) -0.19 -1.22** -0.36** -33.36** -1.89** 15.25** 

LSD at 0.05 0.41 0.71 0.28 13.9 0.72 5.9 

·""' 0.01 0.62 1.08 0.42 21.2 1.1 9.0 

lOll growing season 

Pl (155) 0.44** 1.20** -0.05 -3.91 1.58** 27.09** 

Pl (172) 0.07 -0.10 0.83** 32.56** -3.57** -25.71 ** 

Pl (155) 0.44** 1.20** -0.05 -3.91 1.58** 27.09** 

Pl (172) 0.07 -0.10 0.83** 32.56** -3.57** -25.71 ** 

P3 (176) -0.74** 0.64** -0.13 3.76 0.92** -12.12** 

P4 (106) 0.35** 1.59** -0.40** -5.48 0.58 7.18** . 

P5 (107) -0.55** 0.39 0.24** -8.32 0.92** 4.58 

P6 (lll) 0.66** 0.50 -0.21 1.50 1.03** -9.88** 

P7 (l3l) -0.23 -1.62** -0.28** -20.11 ** -1.46** 9.77** 

LSD at 0.05 0.22 0.59 0.24 10.9 0.62 6.5 

0.01 0.34 0.91 0.37 16.7 0.94 9.9 

*and** indicate significant differences at 0.05 and 0.01 levels of probability, respectively. 
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Table 5. Specific combining ability effects (SCA) of 21 F1 crosses for ear length, number of 
kernels/row and number of rows/ear during 2011 and 2012 growing seasons 

Genotypes Ear len&th No. of kernels/row No. of rows/ear 
2011 2012 2011 2012 2011 2012 

L155xL172 2.26** 0.02 3.88** 4.48** 1.30** 0.96** 

L155xL176 2.65** 1.37** 2.67** 3.27** 0.70* 1.11 ** 

L155xL206 2.30** 1.85** 5.03** 3.93** 0.64 0.65* 

Ll55xL207 3.30** 2.54** 5.63** 5.12** 0.90* 0.95** 

L155xL212 1.31 * -0.05 5.15** 4.68** 1.11** 1.20** 

L155xL232 1.22* -0.13 4.46** 4.43** 0.74* 1.19** 

L172xL176 -0.12 1.44** 1.70* 1.11 0.30 0.30 

L172xL206 0.75 0.69* 5.52** 5.90** -0.13 0.21 

Ll72xL207 1.37* 1.01 ** 2.99** 3.63** -0.37 0.47 

L172xL212 2.36** 1.88** 5.17** 4.85** 0.57 1.19** 
•'""' • L172xL232 2.53** 1.67** 6.52** 5.64** 0.54 0.58 

L176xL206 0.48 0.90** 2.44** 2.82** -0.50 -0.47 

L176xL207 0.83 0.52 2.01* 1.32 0.33 0.46 

Ll76xL212 1.95** 1.05** 3.83** 3.84** 0.31 1.01 ** 

Ll76xL232 1.12* 0.45 5.17** 5.29** 0.41 0.27 

L206xL207 1.65** 0.97** 2.74** 3.01 ** -0.89* -0.97** 

L206xL212 0.90 -0.16 -1.14 -2.51 ** 0.05 -0.38 

L206xL232 1.67** 0.49 1.40 2.82** 0.35 0-.81 * 

L207xL212 0,86 3.0** 4.06** 4.96** 0.91 * 1.11 ** 

L207xL232 1.50** 0.525 5.60** 5.28** 0.58 0.47 

L212xL232 1.55** -0.51 8.05** 7.43** 0.82* 1.02** 

LSD at 0.5 for Sij 1.0 0.6 1.75 1.47 0.69 0.59 

LSD at 0.01 for Sij 1.4 0.8 2.51 2.10 0.98 0.85 

* and** indicate significant differences at 0.05 and 0.01 levels of probability, respectively. 
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Table 6. Specific combining ability effects (SCA) of 21 F1 crosses for number of kernels/ear, 100-
kernel weight and grain weight/plant during 2011 and 2012 growing seasons 

Genotypes No. of kernels/ear 100-kernel weight Grain weight/plant 

2011 2012 2011 2012 2011 2012 

L155xL172 104.01 ** 106.59** -1.82* -1.86* 22.51 ** -8.57 

L155xL176 60.64** 33.84* 7.69** 7.65** 59.01 ** 108.85** 

L155xL206 86.70** 60.31 ** 2.87** 0.99 25.58** 30.77** 

L155xL207 109.39** 78.32** 4.62** 4.32** 34.74** 37.46** 

L155xL212 98.55** 53.95** -0.49 -0.12 14.87* 23.62** 

L155xL232 71.53** 97.04** 0.62 1.69* -5.35 36.49** 

L172xL176 34.28 46.24** -0.37 -0.86 -6.66 15.36 

L172xL206 72.39** 85.54** 3.80** 3.13** -9.60 -2.23 

L172xL207 23.76 23.69 -2.45* -4.86** 35.80** -11.57 

·"' L172xL212 93.96** 62.29** 1.76 ·0.36 37.25** 72.61 ** 

L172xL232 105.11** 122.90** 2.87** 2.84** I -4.18 51.27** 

Ll76xL206 11.26 11.37 -1.67 1.32 15.61 * -38.30*8 

L176xL207 41.26* 52.34** 4.39** 3.99** -23.22** 60.65** 

L176xL212 59.38** 50.81 ** 0.62 1.21 31.47** -43.33** 

L176xL232 78.88** 82.17** 1.73 -1.30 33.01 ** 48.32** 

L206xL207 -3.37 4.32 3.58** 4.32** 21.06** 8.57 

L206xL212 -18.05 1.52 6.47** 5.21 ** -6.36 44.78** 

L206xL232 27.96 20.05 0.58 1.02 6.45 22.75* 

L207xL212 92.98** 153.84** -2.78** -1.45 3.57 8.28 

L207xL232 91.14** 118.18** 0.65 2.36** 54.15** 1.73 

L212xL232 127.34** 97.29** 6.21 ** 5.91 ** 53.60** 66.8** 

LSD at 0.5 for Sij 34.4 27.1 1.8 1.5 14.6 16 

LSD at 0.01 for Sij 49.2 38.7 2.6 2.2 20.8 22.9 

*and*'* indicate significant differences at 0.05 and 0.01 levels of probability, respectively. 
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A critical evaluation of the results with respect 
to specific combining ability effects showed that 
none of the cross combinations exhibited 
desirable significant SCA effects for yield and 
yield components traits. Results indicated that 
crosses having significantly higher SCA effects 
generally involved high and low overall general 
combiners, similar finding was recorded by 
Kambe et al. (2013). 

Genotypic Correlation 

The genotypic correlation coefficients of 
grain weight/plant with other quantitative traits 
during 2011 and 2012 seasons are presented in 
Table 7. Grain weight/plant showed a highly 
significant positive association with other 
studied traits during both seasons. The genetic 
correlation between all studied traits displayed 
significant .· or highly significant positive 
correlation in the two seasons, except 100-kemel 
weight which had insignificant association with 
number of rows/ear during both seasons, these 
results indicate that, the genetic correlations 

among grain weight/plant and other studied 
traits emphasized the possibility of improving 
yield in com, through selecting the other studied 
traits. 

Grain weight/plant showed significant 
genotypic correlation with number of rows/ear, 
number of kernels/row, number of kernels/ear 
and 100-kemel weight (Yousuf and Saleem, 
2001). Bocanski et al. (2009) stated that, strong 
genetic correlations were found between grain 
yield and each of ear length, number of 
kernels/row and 100-kemel weight. Based upon 
the correlations, ear length was also found a 
suitable marker for selecting a maize hybrid for 
higher grain yield along with other yield 
attributes i.e. ear length, number of kernels/ear 
and 100-kemel weight traits (Inamullah et al., 
2011). Number of rows/ear, number of 
kernels/row and 100-kerenl weight correlated 
positively and significantly with grain yield 
(Khalili et al., 2013). 

Table 7. Genetic correlation coefficients between yield traits during 2011 and 2012 growing 
seasons 

Traits Ear length 

No. of kernels/rows 0.91 ** 

No. of rows/ear 0.69** 

No. of kernels/ear 0.91 ** 

100-kernel weight 0.65** 

Grain yield /plant 0.80** 

No. of kernels/rows 0.80** 

No. of rows/ear 0.62** 

No. of kernels/ear 0.79** 

100-kernel weight 0.46* 

Grain weight/plant 0.59** 

No. of No.of 
kernels/rows rows/ear 

No. of 
kernels/ear 

2011 season 

0.70** 

0.97** 0.85** 

0.66** 0.31 0.59** 

0.78** 0.46** 0.73** 

2012 season 

0.77** 

0.94** 0.86** 

0.57** 0.26 0.46** 

0.69** 0.59** 0.68** 

*and** indicate significant differences at 0.05 and 0.01 levels of probability, respectively. 

100-kernel 
weight 

0.72** 

0.76** 
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