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ABSTRACT 
The experiment was carried out at the experimental farm of Gemmeiza Agricultural Research Station, 
Egypt during the two successive seasons, 2003/2004 and 2004/2005. Diallel crosses among eight bread 
wheat genotypes were used to establish the experimental materials for this investigation. The aim of the 
present investigation was to determinate the magnitude of both general and specific combining ability 
and their interactions under three nitrogen fertilizer levels for heading date, plant height, spike length, 
number of spikes per plant, number of kernels per spike,1000-kernel weight and grain yield per plant. 
The mean squares associated with general and specific combining abilitiy were highly significant for all 
studied traits under the three different nitrogen fertilizer levels and their combined data. Results also 
showed high GCA/SCA variance ratios, which exceeded the unity, suggesting that selection based on 
phenotype could be effective to improve and develop wheat genotypes concerning these characters under 
these conditions, where the additive genes were dominant. The mean squares of interaction between 
nitrogen levels and both general and specific combining ability were significant for all studied traits, 
except for plant height for general combining ability. Generally, the obtained results showed that CHAM-
6 / Mayon”s”, Gimmeza 9 and Gimmeza 10 wheat genotypes proved to be good combiners for improving 
grain yield under three nitrogen levels and Gemmeiza 10 for spike length and Sakha 94 for grain yield 
under low nitrogen level. Some crosses had significant desirable SCA effects for yield, yield components 
and earliness, and most of these crosses might be of prime important in breeding program for traditional 
breeding procedures under low nitrogen level for decreasing nitric compound pollution. 
Keywords: Diallel crosses, general combining ability, specific combining ability, nitrogen level, 

genotypes. 

 
INTRODUCTION 

Wheat (Triticum aestivum L.) is one of the most 
important major cereal crop all over the world. Wheat 
breeding program played the major role in developing 
new high yielding varieties. Increasing wheat 
production as a national goal could be achieved through 
increasing the production per unit area. The variation of 
agronomic management practices such as nitrogen 
fertilizer, seeding rates, irrigation system, insect and 
pathogen resistance influenced on grain yield and yield 
components. In Egypt, the total cultivated area of wheat 
was about 3 million feddan (season 2004/05) with an 
average yield of about 18.16 ardab /feddan, which 
produce about 8.185 million ton. This amount was not 
enough; it needs about 3.8 million ton or more to cover 
all needs, which is to be imported from abroad. 

Evaluation of the performance of genotype under 
different nitrogen levels as an environment is important 
factor in plant breeding. The differential response of 
genotypes when subjected to different nitrogen levels 
possess a major problem of relating phenotypic 
performance to genetic constitution and makes, it 
difficult to decide which genotype should be selected. It 
is important to fully understand the nature of genotype x 
nitrogen interaction to make testing and selection of 
genotypes more efficient. 

Combining ability analysis is the most widely used 
biometrical tool for giving an indication of the relative 
magnitude of genetic variance. These also provide a 
guide line for selecting elite parents and desirable cross 
combinations to be used in formulation of a systematic 
breeding project for rapid improvement.  

Combining ability in wheat has been reported by several 
investigators, among them Rajara and Maheshwari 
(1996); Salgotra et al. (1997); Mehta et al. (1998); El–
Hosary et al. (2000); Pandey et al. (1999); and Soylu 
(2003). 

The objective of the present study to estimate the 
magnitude of both general and specific combining 
ability and their interactions with nitrogen fertilizer 
levels. 

 
MATERIALS AND METHODS 

This experiment was carried out at the experimental 
farm of Gemmeiza Agricultural Research Station, Egypt 
during the two successive seasons, 2003/04 and 
2004/05. Eight common wheat varieties were used to 
establish the experimental materials for this 
investigation. The aims of the present investigation were 
to study: both general and specific combining ability 
and their interactions with three nitrogen fertilizer levels 
for heading date, plant height, spike length, number of 
spikes per plant, number of kernels per spike, 1000-
kernel weight and grain yield per plant. 

The names and origin of these varieties and/or lines 
are presented in Table (1). These parents were chosen to 
represent a wide range of variability in most of the 
studied traits. 

In 2003/04 season, grains from each of the parental 
varieties and /or pure lines were sown at various dates in 
order to overcome the differences in time of heading. 
During this season, all possible parental combinations, 
without reciprocals, were made among the eight parents 
giving twenty eight crosses. 
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Table (1): The names and pedigree parental varieties and or lines 
evaluated. 

No. Pedigree Origin 
1 CHAM-6 / MayoN"s" CIMMYT 
2 LAKTA-1 CIMMYT 
3 MELLAL-1 ICARDA 
4 NABEK- 4 ICARDA 
5 Gimmeiza7 CMH 74A.630/SX//SERI 

82/AGENT CGM 4611-2GM-3GM -1GM-
OGM. 

Egypt 

6 Gimmeiza9= Ald“s”/Huac//CMH 74 
A.630/SxCGM 4583 –5GM- 1GM - OGM 

Egypt 

7 Gimmeiza10MAYA74"S"/on//1160147/3/BB/
GLL/4/CHAT"S"/5/CROW"S"CGM4611-
2GM-1GM-0GM 

Egypt 

8 Sakha 94 opata /Rayon//Kauz CMBW 
90Y3180-0TOPM-3Y-010M-10M-010Y-6M-
0S 

Egypt 

 
In 2004/05 season, adjacent three experiments were 

conducted; each one was for one of the three nitrogen 
fertilizer levels i.e., 25, 50, and 75 kg N /fed. Each 
experiment included the eight parents and their twenty 
eight F1 hybrids, which were sown in (RCBD) with 
three replicates. The experimental plot consisted of 
three rows, 3 meters long with 30 cm. between rows, 
plants within rows were 10 cm. a part allowing a total of 
30 plants/row in order to minimize border effects. The 
middle row was sown by the cross, while the outer two 
rows were sown by the two parents, one row for each. 
Adjacent plots were spaced by 60 cm. At maturity, ten 
guarded plants were selected at random from each row 
for subsequent measurements as follows: heading date, 
plant height, spike length, number of spikes per plant, 
number of kernels per spike, 1000-kernel weight and 
grain yield per plant. 
 
Statistical procedures 

General and specific combining ability estimates 
were obtained by employing Griffing (1956) diallel 
cross analysis designated as method 2 model 1. 

 
RESULTS AND DISCUSSION 

 

Variation and interaction with nitrogen fertilizer 
levels 

The analysis of variance of each nitrogen fertilizer 
levels together with the combined data for seven studied 
traits are presented in Tables (2 and 3). 

Nitrogen fertilizer levels mean squares were found to 
be highly significant for all the studied traits under the 
three nitrogen fertilizer levels as well as the combined 
data, indicating overall differences between the three 
nitrogen fertilizer levels. Results in Tables (2 and 3) 
showed that all traits were significantly increased with 
increasing nitrogen levels up to 75 kg N/fed. This result 
might be attributed to the pronounced improvement of 
growth yield and some of its components. Also, the 
highest values of all characters were obtained by 
applying 75 kg N/fed. 

Application of nitrogen at the highest level 75 kg 
N/fed increased significantly grain yield and yield 

components (Tables 2 and 3) compared with the other 
levels 25 or 50 kg N/fed. The increase of grain         
yield/plant with increasing N levels may be due to the 
increase in the metabolic process in wheat plants and 
this in turn stimulates their growth which may account 
for the superiority of yield components and grain yield. 

Analysis of variance for yield and its components 
under three nitrogen fertilizer levels are presented in 
Tables (2 and 3). Mean squares of genotypes were 
highly significant for all traits at three nitrogen fertilizer 
levels as well as the combined analysis, which indicate 
true differences among these genotypes. The genotypes 
by nitrogen fertilizer level interactions were also highly 
significant for all the studied traits, indicating that 
performance of a genotype differs from fertilizer level 
to another. This was expected since most of the varieties 
and, therefore, their crosses were derived from different 
origins. The presence of significant differences between 
genotypes would indicate the presence of genotypic 
variation. This genotypic variation would insure the 
validity of the comparisons between the means of these 
genotypes. 

The differences between each of the partitionied 
components of the genotypes namely parents, crosses 
and parents vs. crosses were highly significant relative 
to the seven studied characters under three nitrogen 
fertilizer levels as well as the combined data. This mean 
that genetic constitutions of the parents as well as their 
crosses are widely different and the parents had a wide 
range of genetic variability. 

Mean squares due to interaction between parents and 
nitrogen levels were found to be significant for all traits, 
except for number of kernels per spike and 1000 – 
kernel weight. These findings indicated that the parental 
varieties and /or lines differed in their mean 
performance in most tested traits, it also revealed that 
parental lines varied in their response to nitrogen levels 
in most traits. 

Interactions between crosses and nitrogen fertilizer 
levels were highly significant for all traits, indicating 
that these crosses behaved differently from nitrogen 
fertilizer level to another. The interaction of parents vs 
crosses with nitrogen fertilizer levels was found to be 
significant for heading date, plant height, spike length, 
number of spikes/plant and grain yield/plant .It could be 
concluded that the test of potential parents for the 
expression of heterosis would be necessarily conducted 
over a number of environmental conditions. Similar 
results were previously reported by Hassan and Saad 
(1996), EL-Sayed (1997) and Hamada (2003). 
 
Mean performance 

The mean performance of the eight genotypes as well 
as twenty eight crosses of wheat at three nitrogen levels 
and the combined data are presented in Tables (4 to 6). 
Gemmeiza 7 and Sakha 94 were the earliest varieties, 
while varieties; Gemmeiza 9, Gemmeiza10, NABEK-4 
were the latest ones. 
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Table (2): Mean square estimates of ordinary analysis for heading date, plant height and spike length at three nitrogen levels as well as the combined data. 

Source df 
df 

comb 
Heading date Plant height Spike length 

N1 N2 N3 Comb N1 N2 N3 Comb N1 N2 N3 Comb 

Replication (Rep) 2  1.398* 0.528 0.843**  0.066 13.904 0.082  0.050 0.258 0.142  

Nitrogen  2    4565.61**    1790.734**    198.32** 
Rep with Nitrogen  6    0.923    4.684    0.15 

Genotypes 35 35 13.17** 38.495** 36.739** 71.876** 54.226** 60.626** 62.038** 163.236** 2.11** 2.51** 3.50** 6.89** 
Parents 7 7 19.47** 35.429** 39.185 ** 89.230** 54.038** 106.870** 78.675** 201.822** 2.63** 3.81** 4.093** 9.262** 
Crosses 27 27 11.38** 30.430** 24.591** 50.825** 55.715** 45.449** 57.665** 152.164** 1.75** 1.90** 2.298** 4.869** 

Par vs crosses 1 1 17.14** 277.714** 347.636** 518.77** 15.337** 146.714** 63.640** 192.100** 8.05** 9.78** 31.616** 44.758** 
GenotypesxNitrogen  70    8.262**    6.827*    0.611** 

Parents x Nitrogen  14    2.427*    18.881**    0.633** 
Crosses x Nitrogen  54    7.790**    3.332    0.541* 

P vs Crosses xNitrogen  2    54.023**    16.795**    2.345** 
Error 70 210 0.341 2.709 0.385 1.145 0.389 9.708 0.878 3.658 0.27 0.24 0.219 0.081 

 

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

 
 
Table (3): Mean square estimates of ordinary analysis for number of spikes/plant, number of kernels/spike, 1000-kernel weight and grain yield/plant at three nitrogen levels as well as the 

combined data. 

Source df 
df 

comb 
Number of spikes / plant Number of kernels / spike 1000 kernel weight Grain yield / plant 

N1 N2 N3 Comb N1 N2 N3 Comb N1 N2 N3 Comb N1 N2 N3 Comb 
Replication (Rep) 2  3.640* 2.581* 0.040  0.138 0.403 2.199  1.44 0.30 0.76  2.13 0.45 0.11  
Nitrogen  2    1283.4**    11582.8**    1609.2**    6052.2** 
Rep with Nitrogen  6    2.087*    0.913    0.84    0.881 
Genotypes 35 35 10.937** 8.652** 21.968** 31.949** 97.984** 111.7** 190.52** 354.408** 16.355** 20.324** 19.74** 52.87** 28.66** 40.56** 79.07** 88.34** 
Parents 7 7 20.940** 20.133** 24.129** 59.957** 87.423** 89.142** 114.88** 281.7** 25.244** 23.315** 21.036** 22.65** 42.04** 44.60** 66.92** 92.68** 
Crosses 27 27 8.014** 5.558** 19.615** 22.598** 102.99** 120.43** 212.10** 379.556** 14.343** 19.748** 19.16** 49.51** 25.52** 35.36** 84.74** 85.468** 
Par vs crosses 1 1 19.856** 11.823** 70.370** 88.380** 36.810** 32.619** 137.49** 184.145** 8.456** 14.964** 26.08** 47.07** 19.91** 152.82** 11.12** 135.46** 
GenotypesxNitrogen  70    4.804**    22.893**    1.77*    29.98** 
Parents x Nitrogen  14    2.623**    4.864    1.47    30.45** 
Crosses x Nitrogen  54    5.294**    27.994**    1.87**    30.07** 
P vs Crosses xNitrogen  2    6.835**    11.386    1.22    24.20** 
Error 70 210 0.974 0.549 1.478 1.0004 1.54 6.07 1.74 3.12 0.54 0.32 0.50 0.45 1.28 0.63 0.60 0.84 
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Table (4): Mean performances of eight wheat genotypes and their F1 crosses for heading date and maturity date studied at three 
nitrogen levels as well as combined data. 

Genotypes 
Heading date day Plant height, cm Spike length , cm 

N1 N2 N3 Comb N1 N2 N3 Comb N1 N2 N3 Comb 
CHAM-6  (P1) 94.333 99.333 104.667 99.444 95.877 98.877 103.603 99.452 10.770 11.963 13.310 12.014 
LAKTA-1 (P2) 93.667 101.667 106.333 100.556 96.730 100.597 105.457 100.928 11.653 12.627 13.477 12.586 
MELLAL-1 (P3) 93.333 99.333 104.333 99.000 99.110 111.927 104.373 105.137 11.150 13.210 12.920 12.427 
NABEK- 4  (P4) 95.333 100.333 106.667 100.778 96.683 101.697 108.707 102.362 11.863 12.917 14.717 13.166 
Gemmeiza7 (P5) 89.333 92.333 98.333 93.333 108.537 114.203 116.980 113.240 13.587 15.170 16.150 14.969 
Gemmeiza9 (P6) 95.667 100.667 105.667 100.667 99.300 105.143 111.260 105.234 12.093 13.543 14.747 13.461 
Gemmeiza10 (P7) 95.667 101.333 106.000 101.000 97.917 100.897 103.753 100.856 12.000 11.883 12.790 12.224 
Sakha94 (P8) 89.667 94.333 97.667 93.889 103.133 110.850 114.087 109.357 10.633 11.790 13.277 11.900 
P1xP2 95.333 103.333 109.333 102.667 90.233 96.563 101.627 96.141 12.073 13.603 15.737 13.804 
P1xP3 93.333 105.333 110.667 103.111 92.787 98.047 104.077 98.303 11.850 13.170 14.060 13.027 
P1xP4 99.333 105.333 109.333 104.667 97.673 102.717 103.790 101.393 13.060 13.637 14.667 13.788 
P1xP5 91.000 95.333 100.333 95.556 96.427 101.493 107.353 101.758 11.970 14.053 15.973 13.999 
P1xP6 96.333 104.333 109.333 103.333 94.883 98.177 101.143 98.068 10.927 12.717 14.653 12.766 
P1XP7 95.333 104.667 109.333 103.111 101.093 103.810 107.637 104.180 11.907 12.823 14.310 13.013 
P1xP8 92.667 99.000 105.667 99.111 101.460 103.713 107.953 104.376 11.733 12.677 13.867 12.759 
P2xP3 94.000 101.333 104.667 100.000 97.887 100.533 106.773 101.731 11.983 13.163 14.807 13.318 
P2xP4 95.333 101.000 106.667 101.000 100.110 102.633 107.367 103.370 12.780 13.943 14.827 13.850 
P2xP5 92.667 99.333 104.667 98.889 107.833 110.767 116.740 111.780 11.967 12.653 14.833 13.151 
P2xP6 93.333 101.000 107.667 100.667 102.663 104.880 109.853 105.799 11.787 12.817 14.193 12.932 
P2xP7 95.333 103.000 107.667 102.000 95.690 99.607 105.460 100.252 12.903 13.060 14.720 13.561 
P2xP8 91.333 95.667 104.333 97.111 102.403 106.243 110.107 106.251 12.413 12.977 14.907 13.432 
P3XP4 93.667 102.000 112.333 102.667 96.947 100.110 104.523 100.527 12.563 14.120 15.997 14.227 
P3xP5 92.667 99.000 104.333 98.667 103.380 105.260 110.397 106.346 11.870 13.320 15.447 13.546 
P3XP6 95.333 101.667 107.667 101.556 104.057 107.983 110.853 107.631 11.193 12.420 13.797 12.470 
P3xP7 96.333 103.667 109.667 103.222 90.923 95.270 96.617 94.270 13.107 14.723 15.817 14.549 
P3xP8 95.333 102.667 107.667 101.889 99.043 102.770 106.600 102.804 10.650 12.693 15.067 12.803 
P4xP5 92.333 102.333 105.667 100.111 97.217 100.420 103.490 100.376 12.730 13.733 15.620 14.028 
P4xP6 97.333 104.667 109.667 103.889 96.250 100.093 103.100 99.814 12.997 13.923 14.737 13.886 
P4XP7 95.667 106.333 110.333 104.111 98.737 105.320 109.557 104.538 12.000 13.663 14.837 13.500 
P4xP8 95.667 103.333 108.667 102.556 101.837 105.193 109.733 105.588 13.000 14.837 16.647 14.828 
P5xP6 93.333 102.333 108.333 101.333 98.680 102.040 104.563 101.761 13.637 14.367 16.730 14.911 
P5xP7 92.333 107.000 111.333 103.556 90.993 96.497 97.860 95.117 13.577 14.873 15.477 14.642 
P5xP8 93.333 107.333 112.333 104.333 102.033 106.103 109.847 105.994 12.933 14.723 16.823 14.827 
P6xP7 95.333 108.333 112.667 105.444 98.577 104.013 107.117 103.236 12.527 12.963 15.047 13.512 
P6xP8 91.667 99.333 106.000 99.000 101.630 107.923 110.120 106.558 13.147 14.873 16.033 14.684 
P7xP8 95.667 102.000 108.333 102.000 103.677 107.987 112.813 108.159 13.233 14.600 16.667 14.833 
Average 94.120 101.667 107.065 100.951 98.956 103.343 107.091 103.130 12.230 13.451 14.936 13.539 
L.S.D 5% 0.954 2.688 1.014 1.747 1.019 5.088 1.530 3.123 0.853 0.804 0.764 0.808 
L.S.D 1% 1.268 3.575 1.348 2.324 1.355 6.767 2.035 4.154 1.134 1.070 1.016 1.074 
Reduction  -8.018 -13.75   -4.433 -8.221  18.117 9.942   
Reduction     7.596 3.500       

 
Table (5): Mean performances of eight wheat genotypes and their F1 crosses for number of 

spikes/plant and number of kernels/spike at three nitrogen levels as well as combined data. 

Genotypes 
Number spikes / plant Number of kernels / spike 

N1 N2 N3 Comb N1 N2 N3 Comb 
CHAM-6 (P1) 23.067 26.403 29.010 26.160 60.227 68.580 78.137 68.981 
LAKTA-1 (P2) 17.093 18.667 20.747 18.836 69.147 79.140 90.413 79.567 
MELLAL-1 (P3) 20.613 23.037 26.400 23.350 73.783 84.103 95.053 84.313 
NABEK- 4 (P4) 17.860 21.320 24.220 21.133 73.490 81.493 94.263 83.082 
Gemmeiza7 (P5) 16.837 22.870 26.203 21.970 77.163 84.793 96.157 86.038 
Gemmeiza9 (P6) 22.963 25.267 27.280 25.170 72.537 84.380 93.630 83.516 
Gemmeiza10 (P7) 20.960 24.527 28.140 24.542 76.433 84.793 95.463 85.563 
Sakha94 (P8) 22.617 25.877 29.390 25.961 69.327 80.543 86.310 78.727 
P1xP2 22.450 25.523 27.517 25.163 62.517 76.580 86.250 75.116 
P1xP3 21.877 26.197 30.240 26.104 75.093 84.023 94.140 84.419 
P1xP4 23.043 25.717 31.397 26.719 61.003 66.817 76.807 68.209 
P1xP5 21.660 26.197 30.040 25.966 82.627 90.623 100.353 91.201 
P1xP6 21.737 24.523 30.173 25.478 68.477 78.707 95.853 81.012 
P1XP7 20.810 24.863 28.980 24.884 61.270 68.413 77.643 69.109 
P1xP8 22.673 25.553 29.697 25.974 65.380 74.487 82.233 74.033 
P2xP3 19.763 22.973 25.247 22.661 74.500 82.010 93.093 83.201 
P2xP4 18.547 20.883 28.317 22.582 70.723 79.850 91.200 80.591 
P2xP5 21.667 24.647 29.870 25.394 80.423 93.170 100.803 91.466 
P2xP6 21.197 25.177 31.843 26.072 70.138 81.360 92.790 81.429 
P2xP7 19.930 23.543 28.300 23.924 68.613 74.300 81.367 74.760 
P2xP8 23.203 24.453 31.590 26.416 75.237 86.677 101.377 87.763 
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P3XP4 20.330 22.087 23.680 22.032 74.913 85.857 99.217 86.662 
P3xP5 22.140 25.063 30.203 25.802 77.680 84.437 95.540 85.886 
P3XP6 21.163 24.033 29.133 24.777 76.190 83.040 89.413 82.881 
P3xP7 22.103 25.647 30.467 26.072 80.070 91.187 107.340 92.866 
P3xP8 21.980 23.350 27.617 24.316 70.450 85.407 96.323 84.060 
P4xP5 17.483 22.637 27.083 22.401 68.440 76.613 88.770 77.941 
P4xP6 22.707 23.750 30.137 25.531 79.313 83.583 98.410 87.102 
P4XP7 18.867 21.863 22.397 21.042 76.393 84.157 96.413 85.654 
P4xP8 21.137 22.987 24.453 22.859 77.063 85.800 97.257 86.707 
P5xP6 23.703 24.810 28.343 25.619 69.597 81.787 87.063 79.482 
P5xP7 21.923 23.670 27.280 24.291 80.735 90.367 106.490 92.531 
P5xP8 17.537 24.683 26.240 22.820 72.150 80.363 101.300 84.604 
P6xP7 21.627 24.500 28.767 24.964 72.303 88.287 109.153 89.914 
P6xP8 23.220 25.663 31.270 26.718 74.217 84.137 95.270 84.541 
P7xP8 21.437 25.173 23.950 23.520 76.177 82.370 87.113 81.887 
Average 21.053 24.115 27.934 24.367 72.606 82.006 93.289 82.634 
L.S.D 5% 1.611 1.210 1.985 1.633 2.024 4.022 2.156 2.882 
L.S.D 1% 2.143 1.610 2.640 2.172 2.692 5.350 2.868 3.834 
Reduction 24.633 13.672   22.171 12.095   

 
 

The crosses P1 x P5 (CHAM – 6 X Gemmeiza 7), P2 
X P8 (LAKTA -1 X Sakha 94) were considered as the 
earliest crosses at 25, 50, 75 kg N /fed as well as 
combined data. The earliness of these parents and 
crosses could be attributed to the earliness of Gemmeiza 
7 and Sakha 94, which may posses the genes controlling 
earliness. On the other hand, the crosses P1 X P4 
(CHAM-6 x NABEK – 4) and P6 XP7 (Gemmeiza 9 X 
Gemmeiza 10) were considered as the latest crosses 
under these conditions. 

All varieties and crosses differed in their mean 
performance in the studied traits and also varied in their 
response from one regime to another. 

In general, all parents and their hybrids were affected 
by using 25 kg N /fed for all studied seven traits and the 
reduction for these traits ranged at 7.596 and 3.5 for 
plant height to 25.97 and 16.42 for grain yield/plant at 
75 kg N/fed to 25 and 50 kg N/fed treatments, 
respectively. This reduction could be attributed to 
incomplete development of some grains per spike 
because the lack of nitrogen. This is attributed to their 
comparative results in yield component as indicated 
before. In fact, the superiority of CHAM-6/MayoN"s", 
Gemmeiza 9, Gemmeiza 10 and the crosses P3xP7,P1xP5 
and P4xP6 in grain yield/plant is a result of their 
superiority in grain attributes i.e., number of 
spikes/plant, 1000-kernel weight and number of 
kernels/spike. Genotype differences in grain yield were 
reported by several investigators due to differences in 
yield attributes. Increasing nitrogen fertilizer levels led 
to increased cell elongation and cell division resulted in 
tall plants and increased the store assimilates and its 
translocation from sources to sink resulting in high and 
full grain filling, which might be effected to heavy 
weight. The present findings are in complete conformity 
with those reported by Reddi and Patil (2003), and 
Jitendra-Prasad and Sinha (2004). 
 
Combining ability 

The analysis of variance for combining ability at 
different nitrogen fertilizer levels for earliness, yield and 
yield components are presented in Tables (7 and 8). The 

mean squares associated with general and specific 
combining ability were highly significant for all studied 
traits under different nitrogen levels and their combined 
data. This would indicate the importance of both 
additive and non-additive gene effects which are 
involved in expression the performance of single cross 
progeny. Also, results showed that all other cases 
expressed high GCA/SCA variance ratios, which 
exceeded the unity, indicating that additive and additive 
by additive types of gene action were of greater 
importance in the inheritance of these studied characters 
under the three nitrogen fertilizer levels and their 
combined data. It is evident that the presence of large 
amount of additive effects suggests the potentiality of 
yield and yield components improvements, through 
selection procedures based on the accumulation of 
additive effects. 

The mean squares of interaction between nitrogen 
levels and both general and specific combining ability 
were significant for all studied traits, except for plant 
height for general combining ability, indicating that the 
magnitude of additive and additive by additive types of 
gene action were variable from nitrogen level to 
another. The mean squares of SCA x nitrogen 
levels/SCA were much higher than GCA x nitrogen 
levels/GCA for all studied traits, indicated that non 
additive gene effects were much more influenced by the 
nitrogen fertilizer levels than additive gene effects in 
these traits. The genetic variance was previously 
reported by Khan et al. (1995), EL-Hosary et al. (2000), 
and Le-Gouis et al. (2002). 
 
General combining ability effects 

Estimates of general combining ability effects (ĝi) for 
individual parental lines for each trait under three 
nitrogen levels as well as the combined data are given in 
Tables (9 and 10). High positive values of (ĝi) would be 
of interest in five traits i.e. spike length, number of 
spikes/plant, number of kernels/spike, 1000-kernel 
weight and grain yield/plant, while, for heading date and 
plant height, high negative (ĝi) values would be useful 
from the plant breeder point of view. The parental line  

Table (5) continue 
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Table (6): Mean performances of eight wheat genotypes and their F1 crosses for 1000 
kernel weight and grain yield/plant at three nitrogen levels as well as combined data. 

Genotypes 
1000 kernel weight, gm Grain yield / plant, gm 

N1 N2 N3 Comb N1 N2 N3 Comb 
CHAM-6 (P1) 36.761 39.134 44.107 40.001 41.217 50.220 60.497 50.644 
LAKTA-1 (P2) 34.670 37.917 42.743 38.443 35.677 40.237 51.227 42.380 
MELLAL-1 (P3) 36.983 40.710 43.153 40.282 38.353 44.293 56.477 46.374 
NABEK- 4 (P4) 38.847 42.490 45.607 42.314 37.690 39.773 58.233 45.232 
Gemmeiza7 (P5) 42.700 44.737 48.583 45.340 44.957 44.933 49.493 46.461 
Gemmeiza9 (P6) 38.123 43.050 46.747 42.640 45.353 48.537 59.163 51.018 
Gemmeiza10 (P7) 32.907 36.741 40.157 36.602 43.127 48.440 62.947 51.504 
Sakha94 (P8) 37.557 42.687 46.043 42.096 44.717 46.813 53.077 48.202 
P1xP2 34.067 36.010 41.073 37.050 42.697 51.173 60.933 51.601 
P1xP3 34.643 39.683 45.873 40.067 47.090 48.610 57.267 50.989 
P1xP4 35.913 39.777 45.103 40.264 40.563 50.860 55.733 49.052 
P1xP5 38.107 43.183 47.770 43.020 45.020 51.677 63.053 53.250 
P1xP6 38.713 44.223 47.530 43.489 43.117 47.267 60.020 50.134 
P1XP7 37.727 41.220 45.003 41.317 39.833 47.700 57.200 48.244 
P1xP8 38.080 42.087 45.920 42.029 43.617 49.393 61.540 51.517 
P2xP3 36.133 38.627 43.227 39.329 45.063 45.763 54.267 48.364 
P2xP4 37.823 41.083 46.107 41.671 43.187 46.673 51.510 47.123 
P2xP5 40.767 42.843 49.803 44.471 43.413 52.417 60.400 52.077 
P2xP6 36.810 39.707 43.253 39.923 42.983 49.293 57.167 49.814 
P2xP7 35.050 36.920 41.097 37.689 40.897 45.620 56.840 47.786 
P2xP8 37.160 41.100 43.857 40.706 43.957 48.703 58.807 50.489 
P3XP4 37.717 42.037 45.983 41.912 36.027 42.840 50.603 43.157 
P3xP5 38.837 43.913 47.217 43.322 37.370 48.670 59.227 48.422 
P3XP6 41.820 44.803 47.280 44.634 40.890 47.157 58.133 48.727 
P3xP7 38.833 43.317 46.503 42.884 48.050 54.373 70.077 57.500 
P3xP8 37.170 41.133 44.083 40.796 43.697 47.837 51.400 47.644 
P4xP5 40.820 44.863 48.89 44.85 43.153 42.983 66.667 50.934 
P4xP6 39.050 43.790 47.820 43.553 45.120 52.090 60.580 52.597 
P4XP7 35.240 37.783 42.107 38.377 36.633 40.807 58.970 45.470 
P4xP8 40.920 45.103 47.790 44.604 41.627 47.807 47.040 45.491 
P5xP6 41.900 45.777 50.300 45.992 45.103 48.313 55.217 49.544 
P5xP7 38.873 42.850 46.653 42.792 42.050 49.487 54.243 48.593 
P5xP8 41.237 44.717 49.150 45.034 38.053 44.890 54.670 45.871 
P6xP7 36.063 40.183 42.673 39.640 43.710 55.487 56.107 51.768 
P6xP8 38.090 43.233 47.233 42.852 43.693 49.830 58.097 50.540 
P7xP8 36.200 41.233 43.783 40.406 41.117 43.767 44.743 43.209 
Average 37.842 41.630 45.265 41.579 42.189 47.631 56.990 48.937 
L.S.D 5% 1.199 0.922 4.972 3.776 1.850 1.300 1.268 1.497 
L.S.D 1% 1.595 1.226 6.613 3.991 2.460 1.730 1.687 1.991 
Reduction 16.399 8.030   25.971 16.422   

 
 

CHAM-6 / MayoN"s" (P1) expressed significant 
desirable (ĝi) effects for plant height, number of spikes 
per plant and grain yield per plant at 25, 50 ,75 N levels 
as well as the combined data. The parental line; 
LAKTA-1 (P2) exhibited significant desirable (ĝi) for 
heading date at 25, 50, 75 N levels as well as the 
combined data, The parental line; MELLAL-1 (P3) 
exhibited significant desirable (ĝi) for plant height at 25 
and 75 kg N/fed and the combined data, while the 
significant positive desirable effects were found for 
number of kernels per spike at the three nitrogen levels 
as well as the combined data. The parental line 
NABEK- 4 (P4) expressed significant positive (ĝi) 
effects for plant height, spike length and 1000 – kernel 
weight at the three nitrogen levels and the combined 
data, The parental line; Gimmeiza 7 (P5) expressed 
significant desirable (ĝi) for heading date, spike length, 
number of kernels/spike and 1000 kernel weight at the 
three nitrogen levels and the combined data, while the 
significant positive effect for grain yield per plant at low 
nitrogen level (25 kg N/fed.) was detected. The parental 

line; Gimmeiza 9 (P6) showed significant desirable (ĝi) 
for number of spikes per plant, 1000 - kernel weight and 
grain yield per plant at the three nitrogen levels and the 
combined data. Significant positive desirable (ĝi) were 
found for number of kernels per spike at 50, 75 kg N/fed 
nitrogen level as well as the combined data. The 
parental variety; Gimmeiza 9 (P6) could be considered 
as an excellent parent in breeding programs towards 
releasing varieties characterized by higher grain yield 
and most of its components. The parental line; 
Gimmeiza 10 (P7) expressed significant desirable (ĝi) 
for plant height and number of kernels per spike under 
the three nitrogen levels and the combined data and 
grain yield per plant at 50 and 75 kg N/fed nitrogen 
levels and the combined data. However, it could be 
considered as an excellent parent in breeding programs 
for spike length under low N levels. The parental line; 
Sakha 94 (P8) expressed significant desirable (ĝi) for 
heading date, number of spikes per plant, 1000 - kernel 
weight and grain yield per plant under most conditions 
and the combined data. In most traits, the values of (ĝi)  
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Table (7): Mean square estimates of general and specific combining ability for heading date, plant height and spike length at three nitrogen levels as well as the 
combined data. 

Source df 
df 

comb 
Heading date Plant height Spike length 

N1 N2 N3 Comb N1 N2 N3 Comb N1 N2 N3 Comb 
GCA 7 7 13.234** 19.187** 17.434** 47.987** 22.377** 38.001** 37.448** 103.34** 1.442** 1.287** 1.949** 4.138** 
SCA 28 28 2.177** 11.243** 10.950** 17.951** 14.500** 15.761** 16.487** 42.180** 0.518** 0.722** 0.969** 1.835** 
GCA/ N  14    0.934**    2.242    0.270** 
SCA/ N  56    3.209**    2.284**    0.187** 

Error 70  0.114 0.903 0.128 0.382 0.130 3.236 0.293 1.220 0.091 0.081 0.073 0.082 

GCA/SCA   6.079 1.706 1.592 2.673 1.543 2.411 2.271 2.450 2.783 1.782 2.011 2.255 
GCA x N/GCA      0.019    0.022    0.065 
SCA x N/SCA  210    0.179    0.054    0.102 

 

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

 
 
Table (8): Mean square estimates of general and specific combining ability for number of spikes/plant, number of kernels/spike, 1000-kernel weight and grain yield/plant at three nitrogen 

levels as well as the combined data. 

Source df 
df 

comb 
Number of spikes / plant Number of kernels / spike 1000 kernel  weight Grain yield / plant 

N1 N2 N3 Comb N1 N2 N3 Comb N1 N2 N3 Comb N1 N2 N3 Comb 
GCA 7 7 8.725** 9.353** 10.08** 25.80** 74.44** 81.54** 105.2** 255.5** 18.6** 24.77** 23.15** 64.56** 10.03** 20.30** 26.80** 39.22** 
SCA 28 28 2.376** 1.267** 6.633** 6.862** 22.22** 26.15** 53.07** 83.78** 2.16** 2.275** 2.432* 5.889** 9.435** 11.83** 26.25** 27.00** 
GCA/ N  14    1.179**    2.831**    0.980**    8.955** 
SCA/ N  56    1.707**    8.831**    0.493**    10.25** 
Error 70  0.325 0.183 0.493 0.333 0.512 2.022 0.581 1.386 0.180 0106 0.168 0.151 0.428 0.211 0.201 0.280 
GCA/SCA   3.686 7.382 1.519 3.760 3.350 3.118 1.983 3.050 8.590 10.890 9.519 10.963 1.063 1.083 1.021 1.452 
GCA x N/GCA      0.046    0.011    0.015    0.228 
SCA x N/SCA  210    0.249    0.101    0.084    0.380 



Estimates of combining ability for low input in some wheat crosses 

 30 

 
 
Table (9): Estimates of general combining ability effects for heading date, plant height and spike length at three nitrogen levels as well as the 

combined data. 

Parents 
Heading date Plant height Spike length 

N1 N2 N3 Comb N1 N2 N3 Comb N1 N2 N3 Comb 
P1 0.492** 0.100 -0.025 0.189** -2.429** -2.782** -2.304** -2.505** -0.501** -0.445** -0.453** -0.466** 
P2 -0.242* -0.700** -0.592* -0.511** -0.032 -0.767 0.502** -0.099 -0.085 -0.359** -0.344** -0.263** 
P3 0.025 -0.067 0.208 0.056 -0.736** 0.374 -1.524** -0.629** -0.455** -0.103 -0.359** -0.306** 
P4 1.292** 1.067** 1.242** 1.200** -0.847** -1.021 -0.485** -0.784** 0.279** 0.263** 0.234** 0.259** 
P5 -2.075** -1.767** -1.992** -1.944** 2.303** 2.090** 2.039** 2.144** 0.579** 0.701** 0.878** 0.719** 
P6 0.692** 0.800** 0.908** 0.800** 0.474** 0.531 0.545** 0.516** 0.033 0.011 0.026 0.024 
P7 1.025** 2.267** 1.775** 1.689** -1.508** -1.579** -1.926** -1.671** 0.319** -0.058 -0.197* 0.021 
P8 -1.208** -1.700** -1.525** -1.478** 2.775** 3.154** 3.152** 3.027** -0.169 -0.010 0.214** 0.012 
L.S.D (gi) 5% 0.199 0.302 0.562 0.143 0.213 1.064 0.320 0.255 0.178 0.168 0.160 0.066 
L.S.D (gi)  1% 0.259 0.392 0.731 0.187 0.277 1.383 0.416 0.334 0.232 0.219 0.208 0.087 
L.S.D (gi-gj)5% 0.302 0.850 0.321 0.221 0.322 1.609 0.484 0.395 0.270 0.254 0.242 0.102 
L.S.D (gi-gj) 1% 0.392 1.105 0.417 0.290 0.419 2.092 0.629 0.518 0.350 0.331 0.314 0.134 

 

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

 
 

Table (10): Estimates of general combining ability effects for number of spikes/plant, number of grains/spike, 1000 kernel weight and grain yield/plant at 
three nitrogen levels as well as the combined data. 

Parents 
Number of spikes / plant Number of grains / spike 1000  kernel  weight Grain yield / plant 

N1 N2 N3 Comb N1 N2 N3 Comb N1 N2 N3 Comb N1 N2 N3 Comb 
P1 1.090** 1.435** 1.466** 1.330** -5.663** -6.125** -7.005** -6.264** -0.981** -1.021** -0.357** -0.786** 0.467* 1.844** 2.383** 1.565** 
P2 -0.854** -1.250** -0.723** -0.942** -1.301** -0.583 -1.190** -1.024** -1.343** -2.254** -1.615** -1.737** -0.616** -0.857** -1.053** -0.842** 
P3 0.110 -0.161 -0.202 -0.084 2.301** 2.611** 2.557** 2.490** -0.146 0.027 -0.358** -0.159** -0.481* -0.485** 0.102 -0.288** 
P4 -1.165** -1.447** -1.550** -1.387** 0.138 -1.240** -0.300 -0.467** 0.460** 0.475** 0.496** 0.477** -1.802** -2.508** -0.534** -1.614** 
P5 -0.969 0.041 0.006 -0.307** 3.253** 2.889** 3.303** 3.148** 2.536** 2.295** 2.689** 2.507** 0.437* -0.038 -0.044 0.118 
P6 1.180** 0.596** 1.282** 1.019** 0.186 1.160** 1.561** 0.969** 0.812** 1.315** 0.953** 1.026** 1.562** 1.783** 1.074** 1.473** 
P7 -0.086 0.128 -0.499* -0.152* 1.498** 1.061* 1.684** 1.414** -1.678** -1.768** -2.192** -1.879** -0.116 0.544** 1.117** 0.515** 
P8 0.694** 0.658** 0.219 0.524** -0.412 0.227 -0.611** -0.265* 0.339** 0.931** 0.385** 0.552** 0.549** -0.283* -3.046** -0.927** 
L.S.D (gi) 5% 0.337 0.253 0.415 0.133 0.423 0.841 0.451 0.235 0.251 0.193 0.243 0.090 0.387 0.272 0.265 0.122 
L.S.D (gi)  1% 0.438 0.329 0.540 0.175 0.550 1.094 0.586 0.309 0.326 0.251 0.323 0.118 0.503 0.354 0.345 0.160 
L.S.D (gi-gj)5% 0.510 0.383 0.628 0.207 0.640 1.272 0.682 0.365 0.379 0.292 0.367 0.071 0.585 0.411 0.401 0.189 
L.S.D (gi-gj) 1% 0.662 0.498 0.816 0.271 0.832 1.654 0.886 0.478 0.493 0.379 0.488 0.071 0.760 0.535 0.521 0.248 

 

* and ** significant at 0.05 and 0.01 levels of probability, respectively. 
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for parents differed from nitrogen level to another. 
These findings coincided with that reached before, 
where significant GCA by N levels interaction mean 
squares were detected. However, it is clear that, the 
parent which possess high GCA effects for grain 
yield/plant might do so for one or more traits 
contributing to yield, while the parent which had high 
GCA effects for one or more for yield components not 
necessarily had high GCA effects for yield itself. It 
could be concluded that, the eight parental genotypes 
might be selected as parental materials in wheat 
breeding programs for one or more traits under low N 
level (25 kg N/fed.). 
 
Specific combining ability effects 

Estimates of the specific combining ability effects 

(
^

Sij ) for the twenty eight crosses evaluated at the three 

nitrogen fertilizer levels are presented in Tables 11 to 
13. For heading date, ten, two, four and four cross 
combinations exhibited significant negative desirable 
effects for heading date at 25, 50, 75kg N/fed. as well as 
the combined data, respectively. 

Concerning plant height towards shortness, twelve, 
five, nine and eleven crosses exhibited significantly 
negative desirable ( ^

Sij ) at 25, 50, 75 kg N /fed as well 

as the combined analysis. The shortness of these parents 
and crosses could be attributed to the shortness of 
MELLAL-1, (P3) and Gemmeiza10 (P4) which may 
posses genes controlling shortness and the remaining 
lines or varieties which were involved in superior 
crosses were found to be among the poorest combiners 
for shortness. 
 

 
Table (11): Estimates of specific combining ability effects (SCA) for heading date, plant height and spike length at three nitrogen 

levels as well as the combined data. 

Genotypes 
Heading date day Plant height, cm Spike length , cm 

N1 N2 N3 Comb N1 N2 N3 Comb N1 N2 N3 Comb 
P1xP2 0.96** 2.267* 2.885** 2.038** -6.26** -3.231 -3.66** -4.39** 0.430 0.956** 1.599** 0.995** 
P1xP3 -1.30** 3.633** 3.419** 1.916** -3.00** -2.889 0.812 -1.69** 0.576* 0.267 -0.063 0.260 
P1xP4 3.430** 2.500** 1.052** 2.327** 1.993** 3.176 -0.513 1.552** 1.052** 0.368 -0.050 0.457** 
P1xP5 -1.54** -4.67** -4.72** -3.64** -2.40** -1.158 0.527 -1.012 -0.338 0.347 0.613* 0.207 
P1xP6 1.030** 1.767* 1.385** 1.394** -2.12** -2.916 -4.19** -3.07** -0.84** -0.300 0.145 -0.330 
P1XP7 -0.304 0.633 0.519 0.283 6.075** 4.828** 4.774** 5.226** -0.141 -0.124 0.024 -0.080 
P1xP8 -0.737* -1.067 0.152 -0.551 2.159** -0.003 0.013 0.723 0.173 -0.319 -0.83** -0.325* 
P2xP3 0.096 0.433 -2.02** -0.495 -0.301 -2.417 0.704 -0.671 0.294 0.174 0.574* 0.347* 
P2xP4 0.163 -1.033 -1.05** -0.640* 2.033** 1.078 0.258 1.123 0.357 0.588* 0.001 0.315* 
P2xP5 0.863** 0.133 0.185 0.394 6.606** 6.101** 7.108** 6.605** -0.76** -1.14** -0.636* -0.84** 
P2xP6 -1.24** -0.767 0.285 -0.573 3.266** 1.773 1.715** 2.251** -0.391 -0.286 -0.424 -0.367* 
P2xP7 0.430 -0.233 -0.581 -0.128 -1.73** -1.390 -0.208 -1.108 0.440 0.026 0.325 0.264 
P2xP8 -1.34** -3.60** -0.615 -1.85** 0.705* 0.513 -0.639 0.193 0.438 -0.106 0.101 0.144 
P3XP4 -1.77** -0.667 3.819** 0.460 -0.427 -2.586 -0.560 -1.191* 0.510 0.509 1.186** 0.735** 
P3xP5 0.596 -0.833 -0.95** -0.395 2.857** -0.547 2.790** 1.700** -0.484 -0.73** -0.008 -0.41** 
P3XP6 0.496 -0.733 -0.515 -0.251 5.363** 3.736* 4.741** 4.613** -0.615* -0.94** -0.81** -0.79** 
P3xP7 1.163** -0.200 0.619 0.527 -5.79** -6.87** -7.03** -6.56** 1.013** 1.434** 1.437** 1.295** 
P3xP8 2.396** 2.767** 1.919** 2.360** -1.95** -4.101* -2.12** -2.72** -0.96** -0.645* 0.276 -0.44** 
P4xP5 -1.00** 1.367 -0.648 -0.095 -3.21** -3.992* -5.16** -4.11** -0.358 -0.681* -0.428 -0.49** 
P4xP6 1.230** 1.133 0.452 0.938** -2.33** -2.760 -4.05** -3.05** 0.455 0.198 -0.460 0.064 
P4XP7 -0.770* 1.333 0.252 0.272 2.135** 4.577** 4.876** 3.863** -0.83** 0.008 -0.137 -0.319* 
P4xP8 1.463** 2.300** 1.885** 1.883** 0.953** -0.283 -0.026 0.215 0.660* 1.132** 1.262** 1.018** 
P5xP6 0.596 1.633 2.352** 1.527** -3.05** -3.924* -5.11** -4.03** 0.795** 0.204 0.890** 0.630** 
P5xP7 -0.737* 4.833** 4.485** 2.860** -8.76** -7.36** -9.35** -8.49** 0.449 0.780** -0.141 0.363* 
P5xP8 2.496** 9.133** 8.785** 6.805** -2.00** -2.484 -2.44** -2.307** 0.294 0.582* 0.795** 0.557** 
P6xP7 -0.504 3.600** 2.919** 2.005** 0.655* 1.719 1.406** 1.260* -0.055 -0.440 0.281 -0.071 
P6xP8 -1.94** -1.433 -0.448 -1.27** -0.574 0.895 -0.669 -0.116 1.053** 1.421** 0.857** 1.110** 
P7xP8 1.730** -0.233 1.019** 0.838** 3.454** 3.068 4.495** 3.672** 0.854** 1.217** 1.713** 1.262** 
L.S.D(sij)5% 0.611 1.723 0.650 0.634 0.653 3.262 0.981 1.133 0.547 0.516 0.490 0.293 
L.S.D(sij)1% 0.813 2.292 0.865 0.831 0.869 4.339 1.305 1.486 0.727 0.686 0.652 0.384 
L.S.D (sij-
sik)5% 

0.905 2.550 0.962 0.938 0.967 4.827 1.452 1.677 0.809 0.763 0.725 0.434 

L.S.D (sij-
sik)1% 

1.203 3.391 1.279 1.230 1.286 6.420 1.931 2.198 1.076 1.015 0.964 0.569 

 

* and ** significant at 0.05 and 0.01 levels of probability, respectively. 
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Table (12): Estimates of specific combining ability effects (SCA) for number of spikes/plant and number of 
kernels/spike at three nitrogen levels as well as the combined data. 

Genotypes 
Number of spikes / plant Number of kernels / spike 

N1 N2 N3 Comb N1 N2 N3 Comb 
P1xP2 1.160* 1.224** -1.160 0.408 -3.125** 1.282 1.155 -0.230 
P1xP3 -0.377 0.808* 1.042 0.491 5.849** 5.531** 5.299** 5.560** 
P1xP4 2.064** 1.614** 3.547** 2.409** -6.077** -7.825** -9.177** -7.693** 
P1xP5 0.486 0.606 0.634 0.575 12.43** 11.85** 10.77** 11.68** 
P1xP6 -1.587** -1.622** -0.509 -1.239** 1.348* 1.665 8.008** 3.674** 
P1XP7 -1.247* -0.814* 0.079 -0.661* -7.170** -8.529** -10.325** -8.675** 
P1xP8 -0.164 -0.654 0.078 -0.247 -1.150 -1.622 -3.440** -2.071** 
P2xP3 -0.547 0.270 -1.763** -0.680* 0.894 -2.024 -1.563* -0.898 
P2xP4 -0.488 -0.534 2.656** 0.544 -0.720 -0.334 -0.599 -0.551 
P2xP5 2.436** 1.741** 2.653** 2.277** 5.865** 8.858** 5.401** 6.708** 
P2xP6 -0.183 1.716** 3.350** 1.628** -1.353* -1.223 -0.871 -1.149* 
P2xP7 -0.183 0.551 1.587* 0.652* -4.190** -8.184** -12.417** -8.264** 
P2xP8 2.310** 0.930* 4.160** 2.467** 4.344** 5.027** 9.888** 6.419** 
P3XP4 0.331 -0.420 -2.502** -0.864** -0.132 2.479 3.671** 2.006** 
P3xP5 1.946** 1.068** 2.465** 1.826** -0.480 -3.069* -3.609** -2.386** 
P3XP6 -1.180* -0.516 0.119 -0.526 1.097 -2.737* -7.994** -3.211** 
P3xP7 1.026 1.565** 3.233** 1.941** 3.665** 5.509** 9.809** 6.328** 
P3xP8 0.122 -1.262** -0.335 -0.491 -4.045** 0.563 1.088 -0.798 
P4xP5 -1.436** -0.072 0.693 -0.272 -7.556** -7.042** -7.522 -7.374** 
P4xP6 1.638** 0.487 2.471** 1.532** 6.384** 1.656 3.860** 3.967** 
P4XP7 -0.936 -0.932* -3.489** -1.786** 2.152** 2.329 1.740* 2.074** 
P4xP8 0.554 -0.339 -2.150** -0.645* 4.732** 4.806** 4.879** 4.806** 
P5xP6 2.439** 0.058 -0.879 0.540 -6.448** -4.269** -11.09** -7.269** 
P5xP7 1.926** -0.614 -0.162 0.383 3.379** 4.411** 8.213** 5.334** 
P5xP8 -3.241** -0.131 -1.919** -1.764** -3.296** -4.759** 5.319** -0.912 
P6xP7 -0.520 -0.338 0.049 -0.270 -1.986** 4.059** 12.62** 4.897** 
P6xP8 0.293 0.295 1.835** 0.807** 1.838** 0.743 1.031 1.204* 
P7xP8 -0.224 0.272 -3.705** -1.219** 2.486** -0.924 -7.249** -1.896** 
L.S.D(sij)5% 1.033 0.776 1.273 0.593 1.298 2.579 1.383 1.046 
L.S.D(sij)1% 1.374 1.032 1.693 0.777 1.726 3.430 1.839 1.371 
L.S.D (sij-sik)5% 1.529 1.148 1.883 0.877 1.920 3.816 2.046 1.547 
L.S.D (sij-sik)1% 2.033 1.527 2.505 1.150 2.554 5.075 2.721 2.029 

 
 

Table (13): Estimates of specific combining ability effects (SCA) for 1000-kernel weight and Grain yield/plant at three 
nitrogen levels as well as the combined data. 

Genotypes 
1000 - kernel weight Grain yield / plant 

N1 N2 N3 Comb N1 N2 N3 Comb 
P1xP2 -1.452** -2.344** -2.516** -2.104** 0.656 2.555** 2.613** 1.941** 
P1xP3 -2.072** -0.952** 1.027** -0.666** 4.915** -0.380 -2.208** 0.775** 
P1xP4 -1.408** -1.307** -0.597 -1.104** -0.291 3.893** -3.106** 0.165 
P1xP5 -1.291** 0.280 -0.124 -0.378 1.927** 2.240** 3.725** 2.630** 
P1xP6 1.040** 2.300** 1.372** 1.571** -1.101 -3.991** -0.427 -1.840** 
P1XP7 2.543** 2.380** 1.991** 2.304** -2.706** -2.319** -3.290** -2.772** 
P1xP8 0.879* 0.547 0.330 0.586** 0.412 0.201 5.213** 1.942** 
P2xP3 -0.220 -0.775* -0.362 -0.452* 3.971** -0.527 -1.772** 0.557* 
P2xP4 0.864* 1.233** 1.664** 1.254** 3.414** 2.406** -3.893** 0.642* 
P2xP5 1.731** 1.173** 3.167** 2.024** 1.402* 5.680** 4.508** 3.863** 
P2xP6 -0.501 -0.984** -1.646** -1.043** -0.152 0.736 0.156 0.246 
P2xP7 0.229 -0.688* -0.658 -0.372 -0.561 -1.698** -0.213 -0.824** 
P2xP8 0.322 0.793** -0.475 0.213 1.834** 2.212** 5.916** 3.320** 
P3XP4 -0.439 -0.095 0.284 -0.083 -3.880** -1.799** -5.955** -3.878** 
P3xP5 -1.396** -0.038 -0.676 -0.703** -4.775** 1.561** 2.179** -0.345 
P3XP6 3.312** 1.832** 1.124** 2.089** -2.380** -1.773** -0.032 -1.395** 
P3xP7 2.815** 3.428** 3.492** 3.245** 6.458** 6.683** 11.87** 8.336** 
P3xP8 -0.865* -1.454** -1.505** -1.275** 1.440* 0.973* -2.646** -0.078 
P4xP5 -0.018 0.463 0.143 0.196 2.328** -2.102** 10.26** 3.49** 
P4xP6 -0.063 0.370 0.810* 0.372 3.170** 5.184** 3.050** 3.801** 
P4XP7 -1.384** -2.554** -1.759** -1.899** -3.638** -4.861** 1.397** -2.367** 
P4xP8 2.279** 2.067** 1.348** 1.898** 0.690 2.966** -6.370** -0.905** 
P5xP6 0.710 0.537 1.096** 0.781** 0.915 -1.063* -2.803** -0.984** 
P5xP7 0.173 0.693* 0.594 0.487* -0.460 1.350** -3.819** -0.977** 
P5xP8 0.519 -0.140 0.514 0.298 -5.122** -2.420 0.770 -2.257** 
P6xP7 -0.912* -0.994** -1.649** -1.185** 0.075 5.529** -3.074** 0.843** 
P6xP8 -0.903* -0.643* 0.334 -0.404* -0.607 0.699 3.079** 1.057** 
P7xP8 -0.303 0.440 0.029 0.055 -1.505* -4.125** -10.317** -5.316** 
L.S.D(sij)5% 0.769 0.591 0.744 0.399 1.186 0.834 0.813 0.543 
L.S.D(sij)1% 1.023 0.786 0.989 0.524 1.577 1.109 1.081 0.712 
L.S.D (sij-sik)5% 1.138 0.875 1.101 0.591 1.755 1.234 1.203 0.803 
L.S.D (sij-sik)1% 1.513 1.163 1.464 0.775 2.334 1.641 1.600 1.053 
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With regard to spike length, seven, eight, ten crosses 
exhibited significant positive ( ^

Sij ) at 25, 50, 75 kg 

N/fed. The two parents; LAKATA-1 (P2) and Sakha 94 
(P3) which were involved in the superior crosses were 
found to be among the poorest combiners, but the 
parental varieties; NABEK- 4 (P4) and Gemmeiza 7 (P5) 
at the three levels and Gemmiza 10 under low nitrogen 
level were found to be good combiners for this trait. For 
the combined data, twelve crosses had this advantage, 
i.e. P1xP2, P1 x P4, P2 x P3, P2 xP4, P3 x P4, P3 x P7, P4 x 
P8, P5 x P6, P5 x P7, P5 x P8, P6 x P8 and P7 x P8. These 
results agreed with those found by Rajara and 
Maheshwari (1996), Salgotra et al. (1997), Mehta et al. 
(1998), Pandey et al. (1999), Soylu (2003), Khan and 
Ali (1998), and EL-Hosary et al. (2000) for heading 
date, plant height and spike length. 

For number of spikes per plant, eight, eight, ten and 
nine crosses exhibited significantly positive ( ^

Sij ) at 25, 

50, 75 kg N/fed. and the combined analysis. The two 
parental varieties; LAKTA-1(p2) and Gimmeiza7 (p5) 
which were involved in the superior crosses were found 
to be among the poorest combiners for this trait. The 
crosses;P1x P2, P1x P4, P2 x P5,P2 x P8, P3 x P5, P4 x P6, 
P5x P6 and P5 x P7 at 25 kg N /fed. were the best ones. 
These results were in agreement with those found by 
Mekhamer (1995), Mahrous (1998), and Soylu (2003). 

For number of kernels per spike, twelve, eight, 
thirteen and thirteen crosses exhibited significantly 
positive ( ^

Sij ) at 25, 50, 75 kg N/fed. and the combined 

analysis, respectively. The three parental lines; CHAM-
6 / MayoN"s"(p1), LAKTA-1 (p2) and Sakha 94 (p8) 
which were involved in the superior crosses were found 
to be among the poorest combiners, but the parental 
variety; Gemmeiza7 was a good combiner for this trait. 
The crosses ;P1x P3, P1x P5, P1 x P6, P2 x P5, P2 x P8, P3 x 
P7, P4 x P6, P4 x P7,P4 x P8, P5x P7, P6 x P8 and P7 x P8 at 
25 kg N / fed. Had significant ( ^

Sij ). These results were 

in the same trend with those obtained by Mekhamer 
(1995), and Mehta et al. (1998). 

For 1000 – kernel weight eight, nine, ten and ten 
crosses exhibited significantly positive ( ^

Sij ) at 25, 50, 

75 kg N/fed. and the combined analysis, respectively. 
However, the crosses; P1x P6, P1x P7, P1x P8, P2x P4, P2x 
P5, P3x P6, P3 x P7 and P4 x P8 at 25 kg N / fed. had high 
( ^

Sij ). These results were in the same trend with those 

obtained by Mehta et al. (1998), and Pandey et al. 
(1999). 

For grain yield per plant, ten, thirteen, eleven and 
thirteen crosses exhibited significantly positive ( ^

Sij ) at 

25, 50, 75 kg N/fed. and the combined analysis, 
respectively. It is of interest to mention that the two 
parental lines; LAKTA-1 (P2) NABEK-4 (P4) which 
were involved in the superior crosses were found to be 
among the poorest combiners. On the other hand, the 
parental lines; Gimmeiza 9 (P6) under low and high N 
levels and Sakha 94 (P8) under low N level (25 kg 
N/fed.) were good combiners for this trait. 

However, the crosses; P1x P3, P1x P5, P2x P3, P2 x P4, 
P2 x P5, P2 x P8, P3 x P7, P3 x P8, P4 x P5 and P4 x P6 at 
25 kg N / fed. were the best crosses from their ( ^

Sij ) 

point of view. These results agreed with those found by 
Khan et al. (1995), and Soylu (2003). 

The crosses showing high ( ^

Sij ) in most important 

traits could be used in hybrid cultivar breeding when 
available, while the parents exhibiting high (ĝi), could 
possessing high amounts of additive genetic variance, 
and could be used in selection programs. 

In conclusion, these results obtained herein 
concerning general and specific combining ability 
effects would indicate that the parental lines; 
Gemmmeiza 7, Gemmmeiza10 and Sakha 94 expressed 
significant desirable (ĝi) under low N level and the 
excellent hybrid combinations could be obtained from 
three possible combinations between the parents, i.e 
high x high, high x low and low x low combiners. Most 
the previous crosses under low nitrogen level (25 kg N 
/fed) could be used in breeding program for traditional 
breeding procedures. 
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 ?@ABا DEه GHI JK LMNMOBارد اR@SB TBUVBا JSW رةYABا Z[YA\  
  

  2سNS@`ن YjW اRjH@Bد ZWب ،2أسYH اح@Y ح@`دة، 1رمf`ن dSW اdW`KZB، 1اYNbB ح`مY اYNH^Bي
1STUV WXYSZ ،W\ا`_را Wabآ ،daeSfg`ا hij ،klY  

2Wamراn`ارد اng`ت واSUarb` sYnt`ا uUv`ا ،daeSfg`ا hij ،klY  
  
  

JـــIZHBا lmS@Bا  
  

    waa\را_xx`ا wagxxسng`ل ا{xx| kxxlY ـxxة ــ_agr`Sxxب Wxxa\ث ا`_راnxxfv`ا WxxTfY sxx� Wxxبkr�`ا �xxgaj2004, 2004/  2003أ  /
2005 .�gt`ا wY Wamورا �aاآkت sنSg�` Wیkا`�ا� wr�`م اSن� �fv`ه�ا ا s� اس���م �jو     Wx�b��Y ت��xXY Wxm{m �fواح� ت �Srات s�

sUaZوk�U`ا �agi�`ا wY .ا���}ف sb\ WeS�`رة ا�t`وا WYSX`رة ا�t`ا wY dآ kی�tت s`إ �fv`وی��ف ه�ا ا ,   Sxg�Uaت ب{\Sx��`ا u`وآ�
kaری� ا`�_هSت  Wa`S�`ت اS�lb` ,تSvU`ل اnV, WbvUi`ل اnV,  dبSUi`د ا�\b`تSvU,  با`\�دnvf  s�bvUi`اW , ا�وزنWvل  ,`� حnlfY

أ¦�kxت ا`�Sx�U¥ أن هSxUك ا|�}�Sxت nUXYیxagr` Wx  ا`S�xlت \�xU ت�xtیk ا`�SxvیwxY dx£` w ا¢بSxء xY  ا`�SxgY wxr                 و�xj   .ا`nvfب `SvUbت
� أن n�Yس§ njة ا`�nUXY warیagr` W  ا`S�lت¨nی ,         Sx©أی �xنSف آ{�xا�� sxb\ WxeS�`وا WxYSX`رة ا�xt`ا ªx`ا  Zاk`ا wیSv�`و أن ا

S\  h�Uxxaك بk�xx«g`ا dxxabf�`وا sxxUaZوk�U`ا �agxxi�`ا wxxY Wxx�b��g`ت ا��xxXY Wxxm{�`ا �xxfت Wxxروس�g`ت اS�xxl`ا  xxagr` WxxیnUXg`ا Wxxa` , �xxjو
� SxgY ی�xل \sxb أن       afxl`ا �xاحn`ا wxY kvا���}ف أآ sb\ WeS�`رة ا�t`ا sb\ WYnitY WYSX`رة ا�t`ا Wviأن ن S©أی ¥�S�U`ت اk�¦أ

ذ`xagr` ux  ا`S�xlت SxgY ی�xل \�xZ sxbوى ا�ن��Sxب �sx ا�SxaZل ا�نX_ا`Wxa ا`kx£vgة ن�Wxra ا`�dxX               ذ`u یZk  إ`ª ا`�dxX ا`�ax©g و  
�a©g`ا.  

  
أو¨� ا`�Svیw ا`k�«gك ب��XY waت ا`��agi وآwY d ا`�tرة ا`WYSX وا`�sb\ WeS ا���}ف ا|�}�Sت nUXYیdx£` W ا`S�xlت   

, 10وxagZ_ة  , 9وأ¦�kxت ا`�Sx�U¥ أن ا¢بSxء ا`�}Wxm ا`�xagZ Wxa`S_ة        .ا`�gروس�x\ Wا nxV W�xeل ا`SxvUت `�xtbرة ا`sxb\ WxYSX ا���x}ف        
CHAM-6 / MayoN"s" `S\ رة�j h�`بnvf`ل اnlfY W�e waif�` �`S�`ا sb\ Wa  �fت SYأ ،W�b��g`ا`�}ث ا �agi�`ت ا��XY

`��t�94    W�xe waxif آSن `¯ �jرة \ªxb\ ¯YS ا`�x®`� وذ`nxV W�xe waxif�` uxل ا`WbvUxi، وآu`�x ا`�Uxl سS�x            10ا`agZ �Ul_ة 
°��Ug`ا �agi�`وف اk¦ �fل تnlfg`ا.  sb\ لnlf`ا w£gأن¯ ی ¥�S�U`ا �f¨أو Sgآ        sxb\ WxeS| رة�xj Sx�` sx�`ا wxr�`ا °xXب

  .��XYت ا`��agi ا`�}ث ا`W�b��gت�f ا`�W�e waif�` �`S ا`�ka£v وnlfYل ا`nvfب وبn£Y °XنSت ا`nlfgل 
  

وآ�`u بX° ا`�wr ا`�wY , s ن��S¥ ه�� ا`�راسW أw£Y ا`�den إ`s أن هSUك بX° ا¢بSء ا`��j S�` sرة \sb\ WYS ا���}ف
b\ WeS| رة�j S�`      وفkx¦ �xfت �xgt`ا Wxaبkت ¥Yاkxب s� S�`S|إد w£gی s�`ت¯ واSنn£Y °Xل وبnlfg`وا ka£v�`ا W�l` ا���}ف s
 °��Ug`ا �agi�`ان/وح�ة أزوت  25(ا�� (ªاتk�U`ث اnb�`ا dabt�`.  

 
 


