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ABSTRACT 
 
 A half diallel cross between 8 inbred lines of maize (Zea mays L.) was 
evaluated under two different nitrogen rates for five quantitative characters i.e. days to 
50% silking, no. of rows/ear, no. of kernels/row, 100-kernel weight and grain 
yield/plant in RCBD with three replications. Nitrogen rates, genotypes, parents, 
hybrids and parent vs crosses mean squares were significant for all traits under study. 
Significant parent's x nitrogen rates mean squares were obtained for all traits except, 
no. of rows/ear and 100-kernel weight. However, insignificant interaction mean 
squares between hybrid and nitrogen rates were detected for all traits, except days to 
50% silking and no. of rows/ear. The mean square associated with general and 
specific combining ability was significant for all traits except no. of rows/ear in high 
nitrogen rate (120 Kg n/f). The mean squares of interaction between nitrogen rates 
and GCA were significant for no. kernels/row. As for days to 50% siliking and for no. 
of rows/ear, significant SCA x nitrogen rate were obtained. High GCA/SCA ratios 
which largely exceeded the unity were obtained for 100-kernel weight at low rate of 
nitrogen fertilization and no. of rows /ear in both nitrogen rates and the combined 
analysis. The ratio for GCAxN/GCA was higher that ratio of SCAxN/SCA for all traits 
except for no. of rows/ear. The parental inbred lines no. 3 and 4 were a good 
combiners for days to 50% siliking and no. of rows/ ear and grain yield/plant. The 
parental inbred line no. 6 was a good combiner effects for no. of kernels/row, 100-
kernel weight and grain yield/plant. For grain yield/ plant, 18 crosses had the highest 
values for SCA. Also,  the cross P1xP3 have significantly out yielded the check hybrid 
S.C. 162 on both nitrogen rates and  the combined analysis. The additive component 
"D" reached the significant level of probability for all traits except silking date and grain 
yield/plant at both nitrogen rates. Moreover, the component t2 was significant for both 
exceptional traits. In addition, the regression coefficients of parental offspring 
covariance (Wr) on the parental array variance (vr) were significant in both traits to 
less than unity. Significant values for the dominance component H1 were obtained for 
all traits. Moreover, values of H1 were significantly larger in magnitude than the 
respective D values in most cases. Significant "h2" values were obtained in all traits in 
both nitrogen rates. Values of (H1/4 H2) was that largely deviated from 0.25 were 
obtained for most traits at both nitrogen rates.  The same trend was detected by "F" 
values. With the exception of no. of rows/ ear, low heritability values were detected for 
all traits. For no. of rows/ ear moderate heritability values were detected. Over-
dominances were obtained by (H/D)0.5 for all traits . Also, the same trend was obtained 
by wr/vr graph. The array points were widly scattered for all the characters. The 
parental inbred line no. 1 for silking date, no. 3 and 6 for no. of rows/ ear, no.6 for no. 
of kernels/row, no. 7 for grain yield/plant in both nitrogen rates and no.6 and 3 for 100-
kernel weight at low and high nitrogen rates, respectively seemed to be carry the most 
dominant genes responsible for the expression of these traits.  
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INTRODUCTION 
 

 Maize (Zea mays L.) is considered of the most important cereal crops 
in the world. This crop is used human consumption as well as animal feeding. 
It also used in industrial purposes such as manufacturing starch and coking 
oils. The estimation of the genetic variance and its components are of great 
importance as for the improvement of maize breeding program. The diallel 
analysis has been used by many investigators to assist in the investigations 
of partitioning the genetic variance into its components by using Griffing's 
(1956) and Hyman,s (1954) methods to obtain and test various genetic 
estimates (Nawar et al., 1979, Sedhom 1994, Nawar et al. 2002, Balci and 
Turgut 2006, El-Hosary et al., 2006 and Sedhom et al., 2007). The objectives 
of the present study were (1) To estimate general combining ability GCA and 
specific combining ability SCA effects and their interaction with the two 
nitrogen rates. (2) To determine hybrid mean performance and heterosis for 
the eight selected inbred lines. (3) To estimate the heritability and the genetic 
components of the total variability and to provide sufficient information of the 
genetic nature for genes controlling the inheritance of the studied traits.  

 

MATERIALS AND METHODS 
 

Field experiment 
Eight yellow inbred lines (Zea mays L.) were used as parents in this 

study. P1 (101), P2 (304-2), P3 (302-f), P4 (210-B), P5 (103), P6 (120-A-4), P7 
(220-c) and P8 (202-A) were developed at the Department of Agronomy, Fac. 
of Agric at Moshtohor, Benha Univ. by Prof. Dr. A.A.M. El-Hosary. In the 2007 
season the eight inbred lines were split planted in 1st, 10th and 20th May to 
avoid differences in flowering time and to secure enough hybrid seed. A half 
diallel set of crosses was carried out among the eight inbred lines by hand 
method giving a total of 28 crosses. In 17th May 2008 season, two 
experiments were undertaken in two fertilizer rates (60 kg N/fed. and 120 
kgN/fed.) at the Agricultural Research and Experimental Station of the Fac. of 
Agric., Moshtohor. Each experiment included the eight inbred lines and 28 
crosses along with S.C. 162 (check variety). A randomized complete block 
design with three replications was used. Each plot consisted of two ridges of 
six m length and 70 cm width. Hills were spaced by 25 cm with three kernels 
per hill on one side of the ridge. The seedlings were thinned to one plant per 
hill. The cultural practices were followed as usual for ordinary maize field in 
the area. Random sample of 10 guarded plants in each plot were taken to 
evaluate no. of rows/ear, no. of kernels/row, 100-kernel weight and grain 
yield/plant which was adjusted for 15.5% moisture moreover days to 50% 
silking dates (days) in 50% of the plant silked. 
Data analysis 

The obtained data were statistically analyzed for analysis of variance 
by using computer statistical program MSTAT-C. General and specific 
combining ability estimates were estimated according to Griffing's (1956) 
diallel cross analysis designated as method 2 model I for each experiment. 
The genetic components of the total variability and to provide sufficient 
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information of the genetic nature of the studied traits were estimated by 
Hyman,s (1954) method.  The combined analysis of the two experiments was 
carried out whenever homogeneity of variance was detected (Gomez and 
Gomez, 1984). Heterosis expressed as the percentage deviation of the F1 
mean performance from S.C. 162 was determined.  

 

RESULTS AND DISCUSSION 
 

 The analysis of variance for ordinary analysis of the two nitrogen 
rates as well as the combined analysis for all traits is given in Table (1). 
Nitrogen rates mean squares were found to be significant for all traits, with 
mean values in high rate being higher than those in low rate of nitrogen for all 
traits. The increase in these traits at high rate of nitrogen might be due to the 
simulating effect of nitrogen on metabolic process in maize plant. These 
results are in agreement with those obtained by (Hassan, 1999 and Medici et 
al., 2004). 

Mean squares for genotypes, parental inbred lines, F1 hybrids and 
parent vs crosses were found to be significant for all traits in both nitrogen 
rates as well as the combined analysis. This indicated the wide diversity 
between the parental lines used in the present study. Significant genotypes x 
nitrogen rates interaction mean squares were obtained for days to 50% 
silking, no. of rows/ear and no. of kernels/row, revealing that the performance 
of genotypes were differed from rate of nitrogen to another. 

Significant parent's x nitrogen rates mean squares were obtained for 
all traits except, no. of rows/ear and 100-kernel weight. This result might 
reveal higher repeatability of performance of the parental inbred lines under 
different nitrogen rates. However, insignificant interaction mean squares 
between hybrid and nitrogen rates were detected for all traits except days to 
50% silking and no. of rows/ear, revealing that the performances of hybrids 
were responded similar to environmental changes.  

Insignificant interaction between mean squares due to parent vs 
crosses and nitrogen rate were obtained for all traits. This result indicates that 
the heterotic effects were not affected by the nitrogen changes. 
Mean performances 

The mean performances of the tested eight inbred lines, their 28 
hybrids and S.C. 162 at each nitrogen rate as well as the combined analysis 
for grain yield and at the combined analysis for other traits are presented in 
table (2). 

For days to 50% silking, the inbred line P1 at the combined analysis 
gave significant lowest value of this trait. However, inbred line P5 and P7 had 
significantly the latest one. 

The inbred line no. 4 and 7 had significantly the highest mean values 
for no. of rows/ ear followed by inbred lines no. 3, 2 and 5. However, the 
inbred line no. 1 showed the lowest one for this trait. The inbred lines no. 6 
and 7 showed significant higher number of kernels/ row. However, the 
parental inbred line no. 2 gave the lowest one for this trait. The inbred line no. 
6 had significantly mean value for 100-kernel weight. However, the inbred 
lines no. 3, 5 and 7 showed the lowest ones for this trait. 
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           The parental inbred line no. 6 in the first nitrogen rate, 7 followed by 6 
at high nitrogen rate and in the combined analysis had the highest mean 
values of grain yield/ plant. These inbred lines exhibited high mean values for 
one or more of the traits contributing to grain yield. However, the parental 
inbred line no. 1 gave the lowest one for this trait in both nitrogen rates and 
the combined analysis. 

With the exceptional of the all hybrids, the cross P2xP6 surpassed the 
earlier or the lowest performing than S.C. 162 for days to 50% silking 
revealing that all hybrids were shifted towards the earliness direction. The 
earliness of silking date was detected by crosses P3xP5, P4xP5 and P5xP7. 

Earliness in maize is favourable for escaping destructive injuries 
caused by Sesamia cretica ledi chilo simplex But and Pyrausta nubilialis. 

As for number of rows/ ear, the cross P2xP7 had the highest number 
of rows/ ear followed by crosses P1xP3, P1xP4, P2xP4, P3xP7 and P3xP8. 

For number of kernels/ row, the hybrid P1xP3, P1xP4, P1xP6, P2xP6, 
P3xP4, P4xP6, P5xP7 and P5xP8 had the highest values in the combined 
analysis. The crosses i.e. P1xP3, P1xP5, P1xP8, P2xP3, P2xP8, P3xP6, P3xP8 and 
P4xP6 gave the highest mean values for 100-kernel weight. However, the 
crossP1xP7 gave the lowest one for this trait. 

Concerning grain yield/ plant the crosses P1xP3 and P1xP4 in low 
nitrogen rate and P1xP3 in high nitrogen rate and in the combined analysis 
had significant superiority over the best check hybrid (S.C. 162). These 
hybrids exhibited significant increase in one or more of traits contributing to 
grain yield (Table 2). The fluctuation of hybrids from nitrogen rate to another 
was detected for most traits. These results would be due to significant 
interaction between hybrids and nitrogen rates. 
Heterosis: 

Heterosis expressed as the percentage deviation of F1 mean 
performance from S.C. 162 value for grain yield/plant is presented in Table 
(2). With the exception of four crosses P1xP2, P1xP7, P2xP8 and P7xP8, all 
hybrids gave significant positive or insignificant heterotic effects relative to 
S.C. 162. Also, the eight hybrids P1xP3, P1xP4, P2xP3, P2xP5, P3xP4, P3xP5, 
P3xP6, P3xP8 and P5xP7, one cross P1xP3 and one cross P1xP3 out yielded 
significantly the check hybrid S.C. 162 for low, high nitrogen rates and the 
combined analysis, respectively. Hence it could be concluded that these 
crosses offer possibility for improving grain yield of maize. These hybrids and 
material may be useful for testing under different investigations, other 
locations and years. Many investigators reported high heterosis for yield of 
maize; i.e. (Nawar et al., 2002, Shafey et al., 2003, Singh et al., 2004, El-
Hosary et al., 2006 and Sedhom et al., 2007). 
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Table (2): Mean performance of all genotypes at each nitrogen rates and 
the combined analysis for grain yield/ plant as well as 
heterosis relative to SC 162 and at the combined analysis for 
other traits. 

  Dayes 
to 

 50% 
silking 

No. of  
rows 
/ear 

No. of  
kernels 

/row 

100-
kernel 
weight 

Grain  
yield/ plant 

Heterosis for 
 grain yield/ plant relative to 

SC. 162 

Genotype  
(G) 

60 
kgn/f 

120 
kgn/f 

Comb. 

P1 69.83 9.17 17.80 25.75 32.27 39.00 35.63 

P2 69.67 12.08 16.90 27.25 45.58 45.87 45.72 

P3 71.67 13.42 17.71 21.75 29.67 45.50 37.58 

P4 70.50 14.80 17.80 23.75 37.50 72.83 55.17 

P5 73.83 11.15 22.85 21.33 40.00 41.67 40.83 

P6 70.83 10.18 26.76 32.00 72.80 84.93 78.86 

P7 73.83 15.15 28.71 21.75 52.13 114.25 83.19 

P8 70.50 10.83 17.23 24.50 50.00 61.67 55.83 60 kgn/f 120kgn/f comb. 

P1xP2 66.50 13.00 28.39 26.00 64.96 107.18 86.07 -43.12** -29.86** -35.53** 

P1xP3 64.00 15.17 37.02 35.00 166.63 204.95 185.79 45.91** 34.13** 39.17** 

P1xP4 64.50 15.40 38.95 31.00 153.30 159.60 156.45 34.24** 4.45 17.19 

P1xP5 64.67 11.93 34.23 35.83 128.20 140.17 134.18 12.26 -8.27 0.51 

P1xP6 65.67 13.03 36.01 31.75 114.00 125.90 119.95 -0.18 -17.60 -10.15 

P1xP7 64.83 14.60 31.05 23.50 89.20 117.60 103.40 -21.89* -23.04* -22.55* 

P1xP8 64.50 12.10 32.51 36.25 130.90 142.90 136.90 14.62 -6.48 2.55 

P2xP3 64.50 14.08 32.85 38.75 138.30 164.70 151.50 21.10* 7.79 13.48 

P2xP4 66.50 15.28 32.93 34.25 123.00 149.30 136.15 7.71 -2.29 1.99 

P2xP5 64.17 12.90 34.29 34.25 143.78 153.90 148.84 25.90* 0.72 11.49 

P2xP6 70.17 13.30 36.20 33.00 132.40 147.40 139.90 15.94 -3.53 4.79 

P2xP7 64.00 16.70 34.23 33.00 114.40 140.00 127.20 0.18 -8.38 -4.72 

P2xP8 64.50 13.63 31.85 35.00 89.18 117.85 103.51 -21.91* -22.87* -22.46* 

P3xP4 64.50 14.72 36.50 28.00 139.87 172.40 156.13 22.48* 12.83 16.95 

P3xP5 61.67 14.20 34.98 31.25 145.80 151.70 148.75 27.67** -0.72 11.42 

P3xP6 64.33 14.13 33.60 36.50 143.80 153.35 148.58 25.92* 0.36 11.29 

P3xP7 67.33 15.63 32.23 29.50 105.20 138.73 121.97 -7.88 -9.21 -8.64 

P3xP8 64.33 15.33 35.18 39.58 137.67 144.65 141.16 20.55* -5.33 5.74 

P4xP5 61.33 13.20 35.50 31.50 129.50 141.60 135.55 13.40 -7.33 1.54 

P4xP6 65.33 14.86 36.26 35.75 133.50 171.42 152.46 16.90 12.18 14.20 

P4xP7 65.67 14.98 30.51 32.75 130.17 131.27 130.72 13.98 -14.09 -2.08 

P4xP8 67.00 13.00 31.34 32.50 121.20 130.60 125.90 6.13 -14.53 -5.69 

P5xP6 66.17 12.50 31.40 34.25 115.50 123.30 119.40 1.14 -19.31 -10.56 

P5xP7 62.17 13.73 41.34 30.75 146.33 172.67 159.50 28.14** 13.00 19.48 

P5xP8 64.17 11.11 36.53 33.50 121.50 125.67 123.58 6.39 -17.76 -7.43 

P6xP7 66.00 13.90 31.18 32.50 101.10 123.43 112.26 -11.47 -19.22 -15.91 

P6xP8 66.33 12.60 36.10 35.50 130.10 138.60 134.35 13.92 -9.29 0.64 

P7xP8 68.00 14.45 28.65 33.25 92.80 102.60 97.70 -18.74 -32.85** -26.82* 

SC 162 75.33 13.80 34.20 31.17 114.2 152.8 133.50 

  

mean of (p) 71.33 12.10 20.72 24.76 44.99 63.21 54.10 

mean of (cr) 65.10 13.91 33.99 33.02 124.37 142.62 133.49 

mean of (G) 66.73 13.51 31.13 31.19 106.73 124.98 116.33 

L.S.D 5% 2.04 1.44 4.32 4.72 22.76 32.94 27.90 

L.S.D 1% 2.67 1.89 5.66 6.19 30.19 43.69 36.58 

*and ** significant at 0.05 and 0.01 levels of probability, respectively. 
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Combining ability 
The analysis of variance for combining ability at the combined 

analysis for all the studied traits is presented in Table (1). The mean square 
of general combining ability includes the additive and additive x additive 
genetic portion while specific combining ability represents the non additive 
genetic portion of the total variance arising largely from dominance and 
epistatic deviations. The mean square associated with general and specific 
combining ability was significant for all traits except no. of rows/ear in high 
nitrogen rate (120 Kg n/f), revealing that both additive and non-additive types 
of gene action were involved in determining the performance of single-cross 
progeny.  

If both general and specific combining ability mean squares are 
significant, one may ask which  type and or types of gene action are 
important in determining the performance of single- cross progeny. To 
overcome such situation the size of mean squares can be used to assume 
the relative importance of general and specific combing ability mean squares 
which were highly significant. Hence, GCA/SCA ratio was used as measure 
to reveal the nature of genetic variance involved. 

High ratios for GCA/SCA which largely exceeded the unity were 
obtained for 100-kernel weight at low rate of nitrogen fertilization and no. of 
rows /ear in both nitrogen rates and combined analysis. Indicating that large 
part of the total genetic variability associated with these traits was additive 
and additive by additive gene action. 

For the other remain cases, GCA/SCA ratios, were less than unity. 
Therefore, it could be concluded that the large portion of the total genetic 
variability associated with these traits is due to non-additive gene action. 
(Amer, 2005, El-Hosary and El-Badawy, 2005, El-Hosary et al., 2006 and 
Sedhom et al., 2007) 

Significant interaction mean squares between nitrogen rates and 
GCA were detected for no. kernels/row. Such result indicated that additive 
and additive by additive effects were more influenced by nitrogen rates than 
non-additive genetic effects of this trait. Whereas, significant interaction mean 
squares between nitrogen rates and SCA were obtained for days to 50% 
siliking and for no. of rows/ear, revealing that non additive effects was more 
changed with nitrogen rates than additive genetic effects for both traits. 

On the other hand, insignificant mean squares of interaction between 
nitrogen rates and both combining ability was obtained for on. 100-kernel 
weight and grain yield/plant, revealing that all types of gene action did not 
appreciably fluctuate in magnitude from nitrogen rate to another. These 
finding confirm those obtained above from the ordinary analysis of variance. 
The interaction between both types of combining abilities and seasonal 
changes were reported to be significant for earliness and grain yield/plant 
(Mosa, 2003, El-Hosary and El-Badawy, 2005, Mosa and Motawei, 2005 and 
Sedhom et al., 2007). 

It is fairly evident that ratio for GCAxN/GCA was higher than ratio of 
SCAxN/SCA for all traits except for no. of rows/ear. This result indicated that 
additive effects were more influenced by nitrogen rates than non additive 
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genetic effects of these traits. This conclusion is in well agreement with those 
reported by Gilbert (1958).  
General combining ability effects: 

Estimations of GCA effects ( iĝ ) for individual parental inbred lines 

for each trait in the combined analysis are presented in Table (3) General 
combining ability effects estimated herein differ significantly from zero. High 
positive values would be of interest under all traits in question except days to 
50% siliking where high negative effects would be useful from the breeder's 
point of view. 

 The parental inbred line no. 2 showed significant positive effects 

( iĝ ) for no. of rows/ ear and 100-kernel weight. The parental inbred lines no. 

3 and 4 showed significant negative ( iĝ ) effects for days to 50% siliking. 

Also, they showed significant positive ( iĝ ) effects for no. of rows/ear and 

grain yield/plant. The parental inbred line no. 5 was a good combiner for days 
to 50% siliking and no. of kernels/row. The parental inbred lines no. 1 and 8 
seemed to be a poor combiner for most traits. The parental inbred line no. 6 

exhibited significant positive ( iĝ ) effects for no. of kernels/row, 100-kernel 

weight and grain yield/plant. The parental inbred line no. 7 expressed the 
good combiner for no. of rows/ ear and no. of kernels/ row.  

These results indicated that these parental inbred lines possess 
favorable genes and that improvement in yield may be attained if they are 
used in hybridization program. 
 

Table (3): General combining ability effects for all studied traits in                 
the combined analysis. 

      
                             
                   Trait 
Parent 

Dayes to  
50% silking 

No. of  
rows /ear 

No. of  
kernels/row 

100-kernel  
weight 

Grain 
 yield/ plant 

P1 -0.40** -0.80** -0.56** -0.99** -4.87** 

P2 0.13 0.15* -1.49** 0.81** -5.81** 

P3 -0.44** 0.85** -0.16 0.14 8.64** 

P4 -0.25** 0.95** -0.18 -0.74** 6.10** 

P5 -0.64** -0.97** 1.46** -0.67** 0.88 

P6 0.73** -0.69** 1.49** 2.26** 4.20** 

P7 0.73** 1.27** 0.72** -2.19** -2.35* 

P8 0.15 -0.77** -1.28** 1.39** -6.79** 

L.S.D(0.05) gi       0.17 0.12 0.36 0.39 2.32 

L.S.D(0.01) gi  0.22 0.16 0.47 0.52 3.05 

L.S.D(0.05) gi-gj  0.32 0.23 0.68 0.75 4.41 

L.S.D(0.01) gi-gj  0.42 0.30 0.90 0.98 5.78 
*and ** significant at 0.05 and 0.01 levels of probability, respectively. 
 

Specific combining ability: 

Specific combining ability effects ijS
^

 for the studied 36 hybrids were 

computed for all the studied traits (Table 4). The most desirable inter and 
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intra allelic interactions were presented by combinations: P1xP3, P1xP4, P1xP6, 
P1xP7, P1xP8, P2xP3, P2xP5, P2xP7, P2xP8, P3xP4, P3xP5, P3xP6, P3xP8, P4xP5, 
P4xP6, P4xP7, P5xP7, P5xP8, P6xP7 and P7xP8 for days to 50% siliking, P1xP3, 
P1xP4, P1xP6, P2xP4, P2xP7, P2xP8, P3xP5, P3xP8 and P4xP6 for number of 
rows/ear, P1xP3, P1xP5, P1xP8, P2xP3, P2xP4, P2xP5, P2xP7, P3xP6, P3xP8, 
P4xP6, P4xP7, P5xP7, and P7xP8 for no. of kernels/ row, P1xP7, P2xP6, P3xP4, 
P3xP8 and P4xP6 for 100-kernel weight and P1xP3, P1xP4, P1xP5, P1xP8, 
P2xP3, P2xP4, P2xP5, P2xP6, P2xP7, P3xP4, P3xP6, P3xP8, P4xP5, P4xP6, P5xP7, 
p4xP6, P5xP8 and P6xP8 for grain yield/ plant.   

 
Table (4): Specific combining ability effects for all studied traits in the combined 

analysis. 
                            
                   Trait 
Cross 

Dayes to  
50% silking 

No. of  
rows /ear 

No. of  
kernels/row 

100-kernel  
weight 

Grain 
 yield/ plant 

P1xP2 0.29 0.15 -0.61 -5.01** -19.11** 

P1xP3 -1.64** 1.61** 6.70** 4.66** 66.17** 

P1xP4 -1.33** 1.75** 8.65** 1.54 39.36** 

P1xP5 -0.78 0.19 2.29* 6.30** 22.32** 

P1xP6 -1.14* 1.01** 4.04** -0.71 4.77 

P1xP7 -1.98** 0.62 -0.15 -4.51** -5.23 

P1xP8 -1.73** 0.16 3.31** 4.66** 32.70** 

P2xP3 -1.68** -0.43 3.45** 6.62** 32.82** 

P2xP4 0.14 0.67* 3.55** 3.00** 20.00** 

P2xP5 -1.81** 0.22 3.27** 2.93** 37.91** 

P2xP6 2.82** 0.34 5.15** -1.25 25.66** 

P2xP7 -3.34** 1.77** 3.95** 3.20** 19.51** 

P2xP8 -2.26** 0.74* 3.57** 1.62 0.26 

P3xP4 -1.29** -0.59 5.80** -2.58* 25.54** 

P3xP5 -3.74** 0.81* 2.64** 0.59 23.38** 

P3xP6 -2.44** 0.46 1.23 2.92** 19.89** 

P3xP7 0.56 0.00 0.63 0.37 -0.17 

P3xP8 -1.86** 1.74** 5.58** 6.87** 23.46** 

P4xP5 -4.26** -0.29 3.18** 1.73 12.72* 

P4xP6 -1.63** 1.09** 3.91** 3.05** 26.31** 

P4xP7 -1.29** -0.75* -1.07 4.50** 11.12 

P4xP8 0.62 -0.69* 1.75 0.67 10.74 

P5xP6 -0.41 0.65 -2.59** 1.48 -1.53 

P5xP7 -4.41** -0.08 8.12** 2.43* 45.12** 

P5xP8 -1.83** -0.66* 5.31** 1.59 13.64* 

P6xP7 -1.94** -0.19 -2.08* 1.25 -5.43 

P6xP8 -1.03* 0.55 4.85** 0.67 21.09** 

P7xP8 0.64 0.44 -1.84 2.87** -9.01 

LSD5% (sij) 0.92 0.65 1.96 2.14 12.65 

LSD1% (sij) 1.21 0.86 2.57 2.81 16.59 

LSD5%(sij-sik) 1.37 0.96 2.90 3.17 18.71 

LSD1%(sij-sik) 1.79 1.27 3.80 4.15 24.54 

LSD5%(sij-skl) 0.46 0.32 0.97 1.06 6.24 

LSD1%(sij-skl) 0.60 0.42 1.27 1.38 8.18 
*and ** significant at 0.05 and 0.01 levels of probability, respectively. 
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These crosses may be prime importance in breeding programmes 
either towards hybrid maize production or synthetic varieties composed of 
hybrids which involved the good combiners for the traits in view. 
Hayman analysis: 
Genetic behavior: 
 Data were also subjected to the diallel analysis proposed by Hayman 
(1954) to obtain more information about the genetic behavior for the traits 
under study. The computed parameters for all traits are presented in Table 
(5). The additive component "D" reached the significant level of probability for 
all traits except silking date and grain yield / plant at both fertilizer rates. For 
the exceptional both traits (Silking date and grain yield/ plant, insignificant D 
value inspite of a significant GCA mean squares were obtained. Dominance 
may be has a role in GCA estimate as emphasized by (Jinks 1954). 
Moreover, the component t2 was significant (Table 5 ). In addition, the 
regression coefficients of parental offspring covariance (Wr) on the parental 
array variance (vr) were significant in both traits to less than unity, revealing 
the presence of complementary type of epistasis. Therefore, the contradiction 
in magnitude detected herein between D and GCA estimate for both traits 
could be attributed to the great role of both allelic and non allelic genetic 
types on the expression of these traits. Significant values for the dominance 
component H1 were obtained for all traits. Moreover, values of H1 were 
significantly larger in magnitude than the respective D values in most cases, 
revealing that non-additive genetic type was the most prevalent in these 
traits. Therefore, it could be concluded that both allelic and non allelic genetic 
types had roles in the expression of these traits., (Saeed et al., 2000, Nawar 
et al., 2002, Saleem et al., 2002, Balci and Turgut 2006, El-Hosary et al., 
2006 and Sedhom et al., 2007) 

The relative size of D and H1 were estimated as a weighted measure 
of the average of dominance at each locus. The results revealed the 
presence of over dominance for all traits except no. of rows/ear at 120 kgN 
rates. For the exceptional case complete dominance was detected. Significat 
" h2" values were obtained in all traits in both fertilizer rates, indicating that 
dominance was unidirectional. This finding confirms the results reached 
above for parent vs. crosses.  (Nawar et al., 1979, Saeed et al., 2000, 
Saleem et al., 2002, Shafey et al., 2003, Singh et al.,2004,  Balci and Turgut 
2006). 

The average frequency of negative vs. positive alleles in the parental 
population, it could be detected by computing the ratio (H1/4 H2). Values that 
largely deviated from 0.25 were obtained for all cases except 100-kernel 
weight in both nitrogen rates, no. of kernels/ row and grain yield/ plant at low 
nitrogen rate and silking date at high nitrogen rate, revealing that negative 
and positive alleles were unequally distributed among the parents. Moreover, 
significantly positive "F" values were detected for the same cases, indicating 
asymmetry with dominance alleles being more frequent. With the exception of 
no. of rows/ ear, low heritability values were detected for all traits. For no. of 
rows/ ear moderate heritability values were detected. This result indicates 
that the bulk method could be more efficient for obtaining desirable 
improvement. 
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Graphical analysis: 
 Graphical presentation (vr, wr) of different traits are given in figures 1 
to 10. With the exception of 100-kernel weight under 120 kgN/fed, the 
regression coefficient "b" of (wr, vr) is different from unity, indicating that a 
complementary type of epistasis was involved. For the exceptional case, 
regression coefficients of "wr" on "vr" is not different from unity, suggesting 
that the genetic system can be deduced to be additive without complication of 
non-allelic interaction. With the exception of no. of row/ear at 120 kgN/fed a 
significant negative intercept was obtained, suggesting over-dominance. 
However, the exceptional case (no.of rows/ear at (120 kgN/ fed), the 
regression line was passed through the origin, indicating the presence of 
complete dominance. The same results were obtained by (H/D)0.5 in (Table 
5). The array points were widly scattered for all the characters, indicating 
genetic diversity among the parents. 
 The appreciable correlation coefficient between (yr) and (wr+vr) 
detected for silking date might revealed that earliness behaved as dominant 
trait. On the contrary the appreciable negative correlation values between (yr) 
and (wr+vr) obtained for other traits indicated that increase genes were 
dominant over decreases. 
 The parental inbred line no. 1 for silking date, no. 3 and 6 for no. of 
rows/ ear, no.6 for no. of kernels/row, no. 7 for grain yield/ plant in both 
fertilizer rates and no.6 and 3 for 100-kernel weight at low and high nitrogen 
rates, respectively seemed to be carry the most dominant genes responsible 
for the expression of these traits. However, the parental inbred lines no. 5 for 
silking date, no. 1 for no. of rows/ ear in both nitrogen rates, no.4 and 1 in low 
nitrogen rate and no. 2 and 1 at high nitrogen rate for no. of kernels/ row, no. 
3 in low and 6 in high nitrogen rate for 100-kernel weight and no.3 and 1 for 
grain yield / plant at both nitrogen rates had high concentration of recessive 
genes for these traits. 
 
 

 
 

Fig (1): Wr/Vr graph for days to 50% silking, 60 Kg N/ fed. 
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Fig (2): Wr/Vr graph for days to 50% silking, 120 Kg N/ fed. 

   
Fig (3): Wr/Vr graph for no. of rows/ear, 60 Kg N/ fed  

 

         
 

Fig (4): Wr/Vr graph for no. of rows/ear, 120 Kg N/ fed. 
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Fig (5): Wr/Vr graph for no. of kernels/row, 60 Kg N/ fed  

 
          Fig (6): Wr/Vr graph for no. of kernels/row, 120 Kg N/ fed. 

 
Fig (7): Wr/Vr graph for 100 kernel weight, 60 Kg N/ fed. 
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Fig (8): Wr/Vr graph for 100 kernel weight, 120 Kg N/ fed. 

 
Fig (9): Wr/Vr graph for grain yield/plant, 60 Kg N/ fed. 

 
Fig (10): Wr/Vr graph for grain yield/plant, 120 Kg N/ fed. 
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                                                                           التباين الوراثي و مكوناتة وطبيعة فعل الجين في الذرة الشاامية تتام مواتويين مان 
                  التوميد االزوتى 

  متمود الزعبالوى البدوى

 جامعة بنها  –كلية زراعة بمشتهر  -قوم المتاصيل 
 

              لتسميد االزوتى                 تحت مستويين من ا                   سالالت من الذرة وذلك         لثمانية                                            تقييم الهجن الناتجة من التهجين النصف دائرى     تم
                       متوسةطات التاةاين لكةن مةن    ت     . كانة                               فى تصميم قطاعات كاملةة الشوةوائية           صفات كمية       لخمس    (                نيتروجين/ فدان    كجم      026  و     06 )

                                  كال المستويين مةن التسةميد و التحليةن  ل                          فى كن الصفات تحت الدراسة    ية                                     والتراكيب الوراثية واآلااء والهجن مشنو                  مستويان التسميد 
                                    فةةى كةةن الصةةفات تحةةت الدراسةةة مةةا عةةدا عةةدد    ي  نةةو  مش         التسةةميد   ى ي    مسةةتو و      األاةةاء                               كةةان متوسةةط التاةةاين للتفاعةةن اةةين       . كمةةا          الموةةترك
              عدد االيام حتةى               مشنوية لصفات         التسميد      ستوى  وم       الهجن                                    كما أظهر متوسط التااين للتفاعن اين     .                    كوز و وزن المائة حاة  /      الصفوف
           لكةن الصةفات    ا     مشنوية        ف   علةى التةافلف                       للقةدرة الشامةة والخاصةة         التااين      كانت      . و   كوز  /            وعدد الصفوف                    من النورة المذكرة   %  06    طرد 

      .                       كوز تحت التسميد المرتفع  /                 ما عدا عدد الصفوف             تحت الدراسة
                                      شدد الحاوب/ صف ومتوسط التااين للتفاعن        مشنوي ل                والقدرة الشامة         التسميد    يى    مستو            للتفاعن اين          التااين            وكان متوسط
   .   كةوز   \           عةدد الصةفوف                      مةن النةورة المةذكرة و   %  06                  عةدد االيةام حتةى طةرد                       الخاصة مشنويا لكةن مةن                            اين مستويى التسميد والقدرة

                                                                                                                   وكانت النساة اين القدرة الشامة والقدرة الخاصة أكار من الوحدة لكن من صفة وزن المائة حاةة  فةى مسةتوى التسةميد المةنخف    
       للقةدرة    /     تسةميد                 القةدرة الشامةة وال     اةين        لتفاعةن ل             وكانةت النسةاة    .                                 مستويى التسميد و التحلين الموةترك     من           كوز فى كن   /          عدد الصفوف

  /                                         لكن الصفات تحت الدراسة مةا عةدا عةدد الصةفوف         الخاصة        للقدرة   /       تسميد                                       عن النساة اين التفاعن للقدرة الخاصة وال    ية   عال        الشامة
     وعةدد          المؤئثة          من النورة    %  06      ى طرد   حت           عدد االيام                                 قدرة جيدة عامة على التوافق لصفة   4   و   3                         . أظهرت الساللة األاوية رقم   كوز

    وزن     صةف   /                 لصةفة عةدد الحاةوب                      قدرة جيدة على التةللف   0                       . كما أظهرت الساللة رقم       ناات                محصون الحاوب / و     كوز  /      الصفوف
7xP5, P8xP5P6xP8,P ,3xP1P 4,xP1P ,5xP1P ,8xP1P , ن    الهجة     عطةت   . أ      ناةات                              المائةة حاةة ومحصةون الحاةوب /

,4xP2, P5xP2P,6xP2, P7xP2P, 4xP3, P6xP3P,8xP3, P5xP4,P6xP4,P6xP4P  علةى التةفلف       عاليةة         رة خاصةة  قةد            
                 مسةتويى التسةميد و     تحةت      002                                      تفوقةا فةى قةوة الهجةين عةن الصةنف التجةارى 3xP1P  ن     الهجةي       و حقةق   .                  محصةون الحاةوب/ ناةات ل

   مةن    %  06                د االيةام حتةى طةرد                            مشنويةا لكةن الصةفات مةا عةدا عةد    D) )                                   أظهرت النتائج أن قيمةة الفشةن االفةاف   .                   التحلين الموترك
       مشنوية     (  wr/vr )             قيمة انحدار    لك            ( مشنوية وكذ  2t )           كانت قيمة                                           و محصون الحاوب/ ناات تحت مستوي  التسميد.  و    ئثة  ؤ   الم       النورة 

                                                   مشنوي لمشظم الصفات وأكار من الجزء المفيف وكانةت قةوة   (  1H )                                                      عن الوحدة لكن الصفات تحت الدراسة . وكان تلثير السيادة 
                                                                     ت المتنحيةة والسةائدة ريةر متسةاوية فة  األاةاء لمشظةم الصةفات وذللةك ااسةتخدام             . كانت األلةيال                     ( مشنوية لكن الصفات  2h   ن )     الهجي

( 2/4 H1H  )    ( وقيمة        F  وكانت درجةة التوريةم منخففةة فة  كةن الصةفات مةا عةدا عةدد الصةفوف )                                                           \    كةوز حيةم أظهةرت قيمةة                   
     لشةدد      0  و  3                   لصةفة  التزييةر ورقةم  0                                     ار ف  مشظم الصةفات . أظهةرت السةاللة رقةم                                      وكانت السيادة الفائقة ذات التلثير األك        متوسطة
                              لصةفة وزن المائةة حاةة أنهةا تحمةن    3  و    0                       لمحصةون الحاةوب / ناةات و    7                      لصفة عةددالحاوب / صةف و    0          كوز و رقم    /      الصفوف

            هذة الصفات.                     مشظم األليالت السائدة ن

                 قام بتتكيم البتث
 

 

 جامعة المنصورة –لزراعة كلية ا                   متمود وليمان ولطان      أ.د / 
 بنها جامعة –كلية الزراعة                        على عبد المقصود التصرى      أ.د / 
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Table (1):   Observed   mean   squares   from   ordinary   analysis   for   all   traits   at   both   nitrogen   rates   as   
well as the combined analysis. 

S.O.V. 
d.f. dayes to 50% silking no. of rows /ear no. of kernels/row 100-kernel weight Grain yield/ plant 

S. Comb 60 kgn/f 120kgn/f comb. 
60 

kgn/f 
120kgn/f comb. 60 kgn/f 120kgn/f comb. 60 kgn/f 120kgn/f comb. 60 kgn/f 120kgn/f comb. 

nitrogen   1     238.56**     27.68**     424.06**     524.22**     17980.36** 

Rep/L 2 4 2.29 0.15 1.22 1.72 0.70 1.21 2.73 0.43 1.58 12.26 13.72 12.99 10.96 65.09 38.03 

Genotypes 35 35 33.48** 30.92**** 60.63** 9.12** 9.18** 16.95** 136.18** 131.83** 255.93** 83.43** 67.18** 144.42** 4626.32** 4926.24** 9257.24** 

parent 7 7 13.47** 6.52** 16.52** 12.96** 16.93** 28.41** 49.76** 109.05** 135.33** 54.38** 30.15** 77.61** 568.95* 2072.69** 1991.73** 

Cross 27 27 12.02** 12.56** 20.61** 5.77** 5.63** 10.06** 30.03** 32.06** 53.06** 49.34** 29.50** 72.68** 1493.84** 1489.00** 2768.50** 

Par.vs.cr. 1 1 752.97** 697.57** 1450.01** 72.72** 50.91** 122.66** 3606.97** 2985.26** 6577.54** 1207.14** 1343.95** 2549.26** 117605.09** 117706.53** 235311.61** 

G/N   35     3.77**     1.35*     12.08*     6.19     295.33 

par./N   7     3.46*     1.48     23.47**     6.92     649.92* 

Cr./N   27     3.97**     1.34*     9.03     6.16     214.33 

Par.vs.cr.Vs.N   1     0.53     0.97     14.69     1.84     0.01 

Error 70 140 1.14 2.09 1.62 0.70 0.92 0.81 5.33 9.25 7.29 7.73 9.66 8.70 196.43 411.39 303.91 

GCA 7 7 2.39* 3.90** 5.51** 8.07** 9.02** 16.90** 16.12** 15.80** 25.94** 34.04** 11.11** 41.36** 387.38** 470.05** 683.56** 

SCA 28 28 13.35** 11.91** 23.89** 1.78* 1.57 2.84** 52.71** 50.98** 100.15** 26.25** 25.21** 49.84** 1830.79** 1935.09** 3686.29** 

GenotypexN   35     3.77**     1.35**     12.08**     6.19**     295.33** 

GCA x N   7     0.78     0.19     5.98*     3.80     173.87 

SCA x N   28     1.38**     0.52*     3.54     1.63     79.59 

Error 70 140 0.38 0.70 0.54 0.23 0.31 0.27 1.78 3.08 2.43 2.58 3.22 2.90 65.48 137.13 101.30 

GCA/SCA     0.18 0.33 0.23 4.52   5.96 0.31 0.31 0.26 1.30 0.44 0.83 0.21 0.24 0.19 

GCA x 
N/GCA 

        0.14     0.01     0.23     0.09     0.25 

SCA x N/SCA         0.06     0.18     0.04     0.03     0.02 

  * and ** significant at 0.05 and 0.01 levels of probability, respectively. 
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   Table (5) : Genetic component for all studied traits in both nitrogen rates. 

Gentetic 

component 

dayes to50% silking no. of rows /ear no. of kernels/row 100-kernel weight Grain yield/ plant 

60 kg N/fed 

120 kg 

N/fed 

60 kg 

N/fed 

120 kg 

N/fed 60 kg N/fed 

120 kg 

N/fed 60 kg N/fed 

120 kg 

N/fed 60 kg N/fed 120 kg N/fed 

D 4.10   1.49   4.08 ** 5.34 ** 14.83 * 33.35 ** 15.51 * 6.79 * 125.89   556.97   

F 10.44 * 3.19   1.91 * 3.33 ** 20.21   52.10 * 9.46   11.02   404.41   1232.19 * 

H1 41.61 ** 33.81 ** 5.63 ** 5.31 ** 138.50 ** 147.78 ** 78.47 ** 70.57 ** 5040.22 ** 5523.20 ** 

H2 33.64 ** 30.02 ** 4.69 ** 3.98 ** 127.11 ** 126.20 ** 70.74 ** 61.89 ** 4517.20 ** 4618.04 ** 

h2 123.36 ** 114.15 ** 11.83 ** 8.22 ** 591.00 ** 488.46 ** 196.90 ** 219.07 ** 19266.69 ** 19252.64 ** 

E 0.39   0.68   0.24   0.30   1.75   3.00   2.62   3.26   63.76   133.92   

(H1/D)^0.5 3.19 4.76 1.18 1.00 3.06 2.11 2.25 3.22 6.33 3.15 

(H2 /4H1) 0.20 0.22 0.21 0.19 0.23 0.21 0.23 0.22 0.22 0.21 

KD/Kr 2.33 1.58 1.50 1.91 1.57 2.18 1.31 1.67 1.68 2.08 

h(n.s) 0.08 0.11 0.52 0.56 0.08 0.04 0.25 0.11 0.09 0.08 

YD 67.19 69.15 7.30 8.74 1.72 -9.76 11.69 16.45 -89.58 -250.06 

Yr 77.79 77.40 18.32 20.04 46.41 93.94 39.85 43.43 269.95 721.56 

r 0.97 0.90 -0.87 -0.71 -0.97 -0.70 -0.85 -0.90 -0.93 -0.89 

t2 33.67** 12.89** 1.10 0.00 10.65** 0.01 1.84 0.59 61.32** 15.46** 

b 0.38 0.47 1.06 0.96 0.46 0.69 0.36 0.48 0.18 0.24 

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