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ABSTRACT 
The breeding materials used herein included eight genotypes of wheat i.e., CHAM-6/MayoN's, LAKTA-
1, MELLAL-1, NABEK-4, Gemmeiza 7, Gemmeiza 9, Gemmeiza 10 and Sakha 94. These genotypes 
were crossed in half diallel mating system in 2003/04 season at the experimental farm of Gemmeiza 
Agriculture Research Station, Egypt. The parental genotypes and their crosses were evaluated in 2004/05 
season under three nitrogen fertilizer levels i.e., 25, 50 and 75 kg N/fad. The reduction in yield and its 
components under the lowest N level relative to the highest one ranged from 16% to 25%, while the 
present materials were earlier under the lowest N level relative to the highest one by 13.75% and 4.73% 
for heading and maturity date, respectively. This would revealed the possibility to minimize the losses of 
yield and maximize the  earliness of the present materials by suitable breeding program under the lowest 
N level which consider as one of the ways to safe the environment from the pollution. The significant 
mean squares of genotypes, parents and crosses, where its magnitudes were several times larger than 
their corresponding mean square of error, indicating the successful of the planned crosses due to the 
presence of sufficient variability. Parents vs crosses mean squares were found to be highly significant for 
all studied traits at all nitrogen fertilizer levels and their combined data. The interaction of parents vs 
crosses. N fertilizer levels was found to be significant for most traits, indicating that average heterosis 
overall crosses changed from environment to another. The range of mid-parental heterosis was -0.58% to 
-1.84% under 25 kg N/fad., -0.52% to -2.38% under 50 kg N/fad. and 0.00 to -1.15 under 75 kg N/fad. 
for earliness attributes. For yield, the range of mid- parental heterosis was 2.76% to 27.71% under 25 kg 
N/fad., 2.25 % to 23.34% under 50 kg N/fad. and 2.34 % to 32.60 % under 75 kg N/fad. However, in 
most cases the mid-parental heterosis were due to over-dominance as the potence ratios pointed out. On 
the other hand, the range of better parental heterosis (useful heterosis) was 2.31 to 26.75% under 25 kg 
N/fad., 2.72 to 22.86% under 50 kg N/fad. and 2.37 to 25.53 % under 75 kg N/fad. This would indicate 
that comparable useful heterosis was detected under the lowest level of N (25 kg) which considered as a 
favorable environment which had low level of pollution in comparison with the other N levels. However, 
it could be concluded also that the cross- combinations; LAKTA-1 x Sakha 94 and METLLAL-1 x 
Gemmeiza 10 could be used in breeding programs with low level of N fertilization according to their 
mean performance and the results of heterosis for most studied traits. The estimates of narrow–sense 
heritability confirmed the above results. 
Keywords: Breeding, diallel mating system, fertilization, genotypes, heritability, heterosis, nitrogen 

levels, wheat. 

 
 

INTRODUCTION 
Wheat (Triticum aestivum vulgar L.) is one of the 

most important major cereal crop overall the world. 
Wheat breeding program played the major role in the 
developing new high yielding varieties. Increasing 
wheat production as a national goal could be achieved 
through increasing the production per unit area. On the 
other hand, the safe of environment from the pollution 
became included in the notebook of the breeders. In 
Egypt, the total cultivation area of wheat was about 
3.000 million faddan (1faddan =0.42 hectar) yielded 
about 8.185 million ton, with an average yield of about 
2.728 ton/fad. (season 2004/05). This amount is not 
enough, but need about 4 million ton or more to cover 
all needs, which imported from abroad. 

Evaluation of the performance of a genotype under 
different nitrogen levels as environment to chose the 
genotype which yielded well under the lowest level of 
nitrogen became one of the main goal of the breeder for 
many perposes, the more important one is the safe of the 

environment from the pollution which negatively affect 
the human health. So, it is important to more fully 
understand the nature of genotype x nitrogen interaction 
to make testing and selection of genotypes which 
achieve that perpose. 

Heterosis is a complex genetical phenomenon, which 
depends on the balance of different combinations of 
gene effects as well as on the distribution of plus and 
minus alleles in the parents of a mating. Heritability 
values especially that in narrow–sense make it possible 
to plan the suitable breeding program and the type of 
selection in the segregating generations. However, the 
objective of the present study is establish (i) the 
performance of eight genotypes of wheat and their half–
diallel crosses under three different nitrogen levels, (ii) 
the comparison between these genotypes and chose that, 
relatively high yielding potentiality under the lowest N 
level and (iii) potentiality of heterosis expression as well 
as narrow-sense heritability for yield and its 
components. 
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MATERIALS AND METHODS 
This study was carried out at the experimental farm 

of Gemmeiza Agricultural Research Station, 
Agricultural Research Center, Egypt during the two 
successive seasons 2003/04 and 2004/05. Eight parental 
genotypes of wheat i.e., CHAM-6/MayoN's, LAKAT-1, 
MELLAL-1, NABEK-4, Gemmeiza 7, Gemmeiza 9, 
Gemmeiza 10 and Sakha 94 which represented a wide 
range of variability in most studied traits were crossed 
in half-diallel mating system in 2003/04 season. The 
parental genotypes and their twenty-eight crosses were 
evaluated in 2004/05 season under three nitrogen 
fertilization levels, i.e., 25, 50 and 75 Kg N/fad., each in 
a separate experiment, where the RCB design with three 
replications was used. The experimental plot consisted 
of three rows, 3 meters long with 30 cm between rows, 
plants within rows were 10 cm apart 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 sown by the two parents, one row for each. 
Adjacent plots were spaced by 60 cm. Heading and 
maturity dates were recorded on an individual plant 
basis. Ten gaurded plants at maturity were selected at 
random from each row to measured: spike length, no. of 
spikes/plant, no. of kernels/spike, 1000-kernel weight 
and grain yield/plant. 

The data were analyzed on the mean of ten individual 
plants chosen at random. An ordinary analysis of 
variance was firistly performed for each experiment 
separately for the diallel cross set including parents. The 
effects of both blocks and genotypes were assumed to 
be fixed. Combined analysis of the three N fertilizer 
experiments was carried out wherever homogeneity of 
variance was detected for the studied traits using 
Bartlett test outlined by Snedecor and Cochran, 1982. 

Heterosis was determined for individual cross as the 
percentage deviation of F1 mean performance from 
either mid-parents (MP) value or the better parent mean 
(BP) for each level of nitrogen as well as the combined 
data. The estimates of potence ratio as well as 
heritability in narrow–sense were calculated according 
to Mather and Jinks (1971). 

Table (1): The names, pedigree and origin of the parental 
genotypes. 

No. Names and Pedigree Origin 
1 CHAM-6/MayoN's CIMMYT 
2 LAKTA-1 CIMMYT 
3 MELLAL-1 ICARDA 
4 NABEK-4 ICARDA 
5 Gemmeiza 7=CMH 74A.630/SX/SERL 

82/AGENT CGM 4611-2GM-3GM-1GM-0GM. 
Egypt 

6 Gemmeiza9=Ald"S"/Huac//CMH74.A.630/SXC
GM 4583- 5GM - 1GM-0GM 

Egypt 

7 Gemmeiza10=MAYA74"S"/on//1160/47/3/BB/
GLL/4/CHAT"S"/5/CROW"S"CGM4611-
2GM- 0GM. 

Egypt 

8 Sakha 94=Opata / Rayon/Kauz CMBW 
90Y3180OTOPM-/Egypt/3Y-010M-10M010Y-
6M-OS 

Egypt 

 
RESULTS AND DISCUSSION 

 
Mean performance 

The mean performance of eight parental genotypes 
and their 28 crosses of wheat at three nitrogen levels as 
well as combined data are presented in Tables (2-5). 
Gemmeiza 7 and Sakha 94 were the earliest genotypes 
as the data of heading and maturity pointed out, 
especially at the lowest N level. On the other hand, the 
crosses; LAKTA-1 x Sakha 94 and Gemmeiza 7 x 
Sakha 94 were the earliest ones at the lowest level of N. 
The earliness of these crosses could be attributed to the 
earliness of Gemmeiza 7, Sakha 94 which may 
possessed the genes controlling earliness. Gemmeiza 7 
had the longest spike, the highest no. of kernels/spike, 
the highest weight of 1000 kernels. The crosses; 
MEUAL-1 x Gemmeiza 10, Gemmeiza 7 x Gemmeiza 9 
and Gemmeiza 9 x Sakha 94 ranked the first for spike 
length, no. of kernels/spike, 1000-kernels weight and 
grain yield /plant under the three N fertilizer levels as 
well as the combined data. 

However, the increasing of N fertilizer rates might be 
raised the rate of cell elongation and cell division which 
resulted in long spike, it might also increase the tiller 
formation and this might be because its favorable on 
enhancing spike paranoia formation. 
 

 
Table (2): 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 Maturity date, day 
25 kg/fed 50 kg/fed 75 kg/fed Comb. 25 kg/fed 50 kg/fed 75 kg/fed Comb. 

CHAM-6 / MayoN"s (P1) 94.333 99.333 104.667 99.444 149.333 152.333 156.667 152.778 
LAKTA-1 (P2) 93.667 101.667 106.333 100.556 146.333 149.333 151.667 149.111 
MELLAL-1 (P3) 93.333 99.333 104.333 99.000 143.667 147.333 152.333 147.778 
NABEK- 4 (P4) 95.333 100.333 106.667 100.778 145.667 148.333 151.667 148.556 
Gemmeiza7  (P5) 89.333 92.333 98.333 93.333 143.333 146.333 151.667 147.111 
Gemmeiza9  (P6) 95.667 100.667 105.667 100.667 146.667 150.667 155.333 150.889 
Gemmeiza10  (P7) 95.667 101.333 106.000 101.000 150.333 152.333 154.333 152.333 
Sakha 94 (P8) 89.667 94.333 97.667 93.889 143.667 147.333 149.333 146.778 
P1xP2 95.333 103.333 109.333 102.667 151.667 153.333 158.667 154.556 
P1xP3 93.333 105.333 110.667 103.111 149.333 151.333 156.333 152.333 
P1xP4 99.333 105.333 109.333 104.667 146.667 150.333 156.333 151.111 
P1xP5 91.000 95.333 100.333 95.556 149.667 151.667 157.333 152.889 
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P1xP6 96.333 104.333 109.333 103.333 151.333 152.667 156.667 153.556 
P1XP7 95.333 104.667 109.333 103.111 150.667 152.667 157.333 153.556 
P1xP8 92.667 99.000 105.667 99.111 148.667 152.333 154.333 151.778 
P2xP3 94.000 101.333 104.667 100.000 143.333 146.667 152.667 147.556 
P2xP4 95.333 101.000 106.667 101.000 151.333 153.667 155.333 153.444 
P2xP5 92.667 99.333 104.667 98.889 151.667 153.333 156.667 153.889 
P2xP6 93.333 101.000 107.667 100.667 149.333 152.333 157.333 153.000 
P2xP7 95.333 103.000 107.667 102.000 148.333 161.667 155.667 155.222 
P2xP8 91.333 95.667 104.333 97.111 142.333 145.333 152.667 146.778 
P3XP4 93.667 102.000 112.333 102.667 147.667 152.333 156.333 152.111 
P3xP5 92.667 99.000 104.333 98.667 149.667 152.667 156.667 153.000 
P3XP6 95.333 101.667 107.667 101.556 148.667 151.333 154.667 151.556 
P3xP7 96.333 103.667 109.667 103.222 149.667 152.667 156.667 153.000 
P3xP8 95.333 102.667 107.667 101.889 149.333 151.667 155.333 152.111 
P4xP5 92.333 102.333 105.667 100.111 148.667 151.667 154.667 151.667 
P4xP6 97.333 104.667 109.667 103.889 150.333 153.667 156.667 153.556 
P4XP7 95.667 106.333 110.333 104.111 150.667 153.333 156.333 153.444 
P4xP8 95.667 103.333 108.667 102.556 147.667 150.667 152.333 150.222 
P5xP6 93.333 102.333 108.333 101.333 148.333 152.667 155.667 152.222 
P5xP7 92.333 107.000 111.333 103.556 150.667 153.667 157.333 153.889 
P5xP8 93.333 107.333 112.333 104.333 142.667 146.333 152.333 147.111 
P6xP7 95.333 108.333 112.667 105.444 150.667 153.333 159.667 154.556 
P6xP8 91.667 99.333 106.000 99.000 146.333 149.667 156.667 150.889 
P7xP8 95.667 102.000 108.333 102.000 149.333 152.667 154.333 152.111 
Average 94.120 101.667 107.065 100.951 148.157 151.380 155.167 151.568 
L.S.D 5% 0.954 2.688 1.014 1.747 0.929 0.994 0.975 0.966 
L.S.D 1% 1.268 3.575 1.348 2.324 1.235 1.322 1.297 1.285 
Reduction  -8.018 -13.754   -2.175 -4.731  

 
Table (3): Mean performances of eight wheat genotypes and their F1 crosses for spike length and number spikes per 

plant studied at three nitrogen levels as well as combined data. 

Genotypes 
Spike length, cm Number of spikes / plant 

25 kg/fed 50 kg/fed 75 kg/fed Comb. 25 kg/fed 50 kg/fed 75 kg/fed Comb. 
CHAM-6 / MayoN"s (P1) 10.770 11.963 13.310 12.014 23.067 26.403 29.010 26.160 
LAKTA-1 (P2) 11.653 12.627 13.477 12.586 17.093 18.667 20.747 18.836 
MELLAL-1 (P3) 11.150 13.210 12.920 12.427 20.613 23.037 26.400 23.350 
NABEK- 4 (P4) 11.863 12.917 14.717 13.166 17.860 21.320 24.220 21.133 
Gemmeiza7 (P5) 13.587 15.170 16.150 14.969 16.837 22.870 26.203 21.970 
Gemmeiza9 (P6) 12.093 13.543 14.747 13.461 22.963 25.267 27.280 25.170 
Gemmeiza10 (P7) 12.000 11.883 12.790 12.224 20.960 24.527 28.140 24.542 
Sakha 94 (P8) 10.633 11.790 13.277 11.900 22.617 25.877 29.390 25.961 
P1xP2 12.073 13.603 15.737 13.804 22.450 25.523 27.517 25.163 
P1xP3 11.850 13.170 14.060 13.027 21.877 26.197 30.240 26.104 
P1xP4 13.060 13.637 14.667 13.788 23.043 25.717 31.397 26.719 
P1xP5 11.970 14.053 15.973 13.999 21.660 26.197 30.040 25.966 
P1xP6 10.927 12.717 14.653 12.766 21.737 24.523 30.173 25.478 
P1XP7 11.907 12.823 14.310 13.013 20.810 24.863 28.980 24.884 
P1xP8 11.733 12.677 13.867 12.759 22.673 25.553 29.697 25.974 
P2xP3 11.983 13.163 14.807 13.318 19.763 22.973 25.247 22.661 
P2xP4 12.780 13.943 14.827 13.850 18.547 20.883 28.317 22.582 
P2xP5 11.967 12.653 14.833 13.151 21.667 24.647 29.870 25.394 
P2xP6 11.787 12.817 14.193 12.932 21.197 25.177 31.843 26.072 
P2xP7 12.903 13.060 14.720 13.561 19.930 23.543 28.300 23.924 
P2xP8 12.413 12.977 14.907 13.432 23.203 24.453 31.590 26.416 
P3XP4 12.563 14.120 15.997 14.227 20.330 22.087 23.680 22.032 
P3xP5 11.870 13.320 15.447 13.546 22.140 25.063 30.203 25.802 
P3XP6 11.193 12.420 13.797 12.470 21.163 24.033 29.133 24.777 
P3xP7 13.107 14.723 15.817 14.549 22.103 25.647 30.467 26.072 
P3xP8 10.650 12.693 15.067 12.803 21.980 23.350 27.617 24.316 
P4xP5 12.730 13.733 15.620 14.028 17.483 22.637 27.083 22.401 
P4xP6 12.997 13.923 14.737 13.886 22.707 23.750 30.137 25.531 
P4XP7 12.000 13.663 14.837 13.500 18.867 21.863 22.397 21.042 
P4xP8 13.000 14.837 16.647 14.828 21.137 22.987 24.453 22.859 
P5xP6 13.637 14.367 16.730 14.911 23.703 24.810 28.343 25.619 
P5xP7 13.577 14.873 15.477 14.642 21.923 23.670 27.280 24.291 
P5xP8 12.933 14.723 16.823 14.827 17.537 24.683 26.240 22.820 
P6xP7 12.527 12.963 15.047 13.512 21.627 24.500 28.767 24.964 
P6xP8 13.147 14.873 16.033 14.684 23.220 25.663 31.270 26.718 
P7xP8 13.233 14.600 16.667 14.833 21.437 25.173 23.950 23.520 
Average 12.230 13.451 14.936 13.539 21.053 24.115 27.934 24.367 
L.S.D 5% 0.853 0.804 0.764 0.808 1.611 1.210 1.985 1.633 
L.S.D 1% 1.134 1.070 1.016 1.074 2.143 1.610 2.640 2.172 
Reduction 18.117 9.942   24.633 13.672   
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Table (4): Mean performances of eight wheat genotypes and their F1 crosses for number of kernels / spike and 1000-
kernel weight studied at three nitrogen levels as well as combined data. 

Genotypes Number of kernels / spike 1000 kernel weight, gm 
25 kg/fed 50 kg/fed 75 kg/fed Comb. 25 kg/fed 50 kg/fed 75 kg/fed Comb. 

CHAM-6 / MayoN"s (P1) 60.227 68.580 78.137 68.981 36.761 39.134 44.107 40.001 
LAKTA-1 (P2) 69.147 79.140 90.413 79.567 34.670 37.917 42.743 38.443 
MELLAL-1 (P3) 73.783 84.103 95.053 84.313 36.983 40.710 43.153 40.282 
NABEK- 4 (P4) 73.490 81.493 94.263 83.082 38.847 42.490 45.607 42.314 
Gemmeiza7 (P5) 77.163 84.793 96.157 86.038 42.700 44.737 48.583 45.340 
Gemmeiza9 (P6) 72.537 84.380 93.630 83.516 38.123 43.050 46.747 42.640 
Gemmeiza10 (P7) 76.433 84.793 95.463 85.563 32.907 36.741 40.157 36.602 
Sakha 94 (P8) 69.327 80.543 86.310 78.727 37.557 42.687 46.043 42.096 
P1xP2 62.517 76.580 86.250 75.116 34.067 36.010 41.073 37.050 
P1xP3 75.093 84.023 94.140 84.419 34.643 39.683 45.873 40.067 
P1xP4 61.003 66.817 76.807 68.209 35.913 39.777 45.103 40.264 
P1xP5 82.627 90.623 100.353 91.201 38.107 43.183 47.770 43.020 
P1xP6 68.477 78.707 95.853 81.012 38.713 44.223 47.530 43.489 
P1XP7 61.270 68.413 77.643 69.109 37.727 41.220 45.003 41.317 
P1xP8 65.380 74.487 82.233 74.033 38.080 42.087 45.920 42.029 
P2xP3 74.500 82.010 93.093 83.201 36.133 38.627 43.227 39.329 
P2xP4 70.723 79.850 91.200 80.591 37.823 41.083 46.107 41.671 
P2xP5 80.423 93.170 100.803 91.466 40.767 42.843 49.803 44.471 
P2xP6 70.138 81.360 92.790 81.429 36.810 39.707 43.253 39.923 
P2xP7 68.613 74.300 81.367 74.760 35.050 36.920 41.097 37.689 
P2xP8 75.237 86.677 101.377 87.763 37.160 41.100 43.857 40.706 
P3XP4 74.913 85.857 99.217 86.662 37.717 42.037 45.983 41.912 
P3xP5 77.680 84.437 95.540 85.886 38.837 43.913 47.217 43.322 
P3XP6 76.190 83.040 89.413 82.881 41.820 44.803 47.280 44.634 
P3xP7 80.070 91.187 107.340 92.866 38.833 43.317 46.503 42.884 
P3xP8 70.450 85.407 96.323 84.060 37.170 41.133 44.083 40.796 
P4xP5 68.440 76.613 88.770 77.941 40.820 44.863 48.89 44.85 
P4xP6 79.313 83.583 98.410 87.102 39.050 43.790 47.820 43.553 
P4XP7 76.393 84.157 96.413 85.654 35.240 37.783 42.107 38.377 
P4xP8 77.063 85.800 97.257 86.707 40.920 45.103 47.790 44.604 
P5xP6 69.597 81.787 87.063 79.482 41.900 45.777 50.300 45.992 
P5xP7 80.735 90.367 106.490 92.531 38.873 42.850 46.653 42.792 
P5xP8 72.150 80.363 101.300 84.604 41.237 44.717 49.150 45.034 
P6xP7 72.303 88.287 109.153 89.914 36.063 40.183 42.673 39.640 
P6xP8 74.217 84.137 95.270 84.541 38.090 43.233 47.233 42.852 
P7xP8 76.177 82.370 87.113 81.887 36.200 41.233 43.783 40.406 
Average 72.606 82.006 93.289 82.634 37.842 41.630 45.265 41.579 
L.S.D 5% 2.024 4.022 2.156 2.882 1.199 0.922 4.972 3.776 
L.S.D 1% 2.692 5.350 2.868 3.834 1.595 1.226 6.613 3.991 
Reduction 22.171 12.095   16.399 8.030   

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

for 1000 kernel weight and grain yield / plant studied at three nitrogen levels 
as well as combined data. 

Genotypes Grain yield / plant, gm 
25 kg/fed 50 kg/fed 75 kg/fed Comb. 

CHAM-6 / MayoN"s (P1) 41.217 50.220 60.497 50.644 
LAKTA-1 (P2) 35.677 40.237 51.227 42.380 
MELLAL-1 (P3) 38.353 44.293 56.477 46.374 
NABEK- 4 (P4) 37.690 39.773 58.233 45.232 
Gemmeiza7 (P5) 44.957 44.933 49.493 46.461 
Gemmeiza9 (P6) 45.353 48.537 59.163 51.018 
Gemmeiza10 (P7) 43.127 48.440 62.947 51.504 
Sakha 94 (P8) 44.717 46.813 53.077 48.202 
P1xP2 42.697 51.173 60.933 51.601 
P1xP3 47.090 48.610 57.267 50.989 
P1xP4 40.563 50.860 55.733 49.052 
P1xP5 45.020 51.677 63.053 53.250 
P1xP6 43.117 47.267 60.020 50.134 
P1XP7 39.833 47.700 57.200 48.244 
P1xP8 43.617 49.393 61.540 51.517 
P2xP3 45.063 45.763 54.267 48.364 
P2xP4 43.187 46.673 51.510 47.123 
P2xP5 43.413 52.417 60.400 52.077 
P2xP6 42.983 49.293 57.167 49.814 
P2xP7 40.897 45.620 56.840 47.786 
P2xP8 43.957 48.703 58.807 50.489 
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P3XP4 36.027 42.840 50.603 43.157 
P3xP5 37.370 48.670 59.227 48.422 
P3XP6 40.890 47.157 58.133 48.727 
P3xP7 48.050 54.373 70.077 57.500 
P3xP8 43.697 47.837 51.400 47.644 
P4xP5 43.153 42.983 66.667 50.934 
P4xP6 45.120 52.090 60.580 52.597 
P4XP7 36.633 40.807 58.970 45.470 
P4xP8 41.627 47.807 47.040 45.491 
P5xP6 45.103 48.313 55.217 49.544 
P5xP7 42.050 49.487 54.243 48.593 
P5xP8 38.053 44.890 54.670 45.871 
P6xP7 43.710 55.487 56.107 51.768 
P6xP8 43.693 49.830 58.097 50.540 
P7xP8 41.117 43.767 44.743 43.209 
Average 42.189 47.631 56.990 48.937 
L.S.D 5% 1.850 1.300 1.268 1.497 
L.S.D 1% 2.460 1.730 1.687 1.991 
Reduction 25.971 16.422   

 
Increasing N fertilizer rates might be increase the 

store assimilates and its translocation from sources to 
sink resulting in high and full grain filling which might 
be effected to heavy kernel weight. These results are in 
good agreement with those reported by Mosalem 
(1993), Shalaby et al. (1993), Darwiche (1994), 
Dawood and Kheiralla (1994), Mavi et al. (2003), Ram 
et al. (2003), and Bahrman et al. (2004). 

From the same Tables, it could be concluded that, the 
reduction in heading reached -8.02% and -13.75% under 
50 and 75 kg N/fed. relative to 25 kg N/fed. level, 
respectively, while it reached -2.17% and -4.73% under 
50 and 75 kg N/fed. relative to 25 kg N/fed., 
respectively for maturity date. 

The reduction in spike length at 25 and 50 kg N /fed. 
relative to 75 kg N/fed. reached 18.12% and 9.94%, 
respectively , while it was 24.63% and 13.67% in the 
same order for no. of spikes/plant, and reached to 
22.17% and 12.09%, respectively for no. of 
kernels/spike. The reduction in 1000-kernels weight at 
25 and 50 kg N/fed. relative to 75 Kg N /fed level was 
16.40% and 8.03%, respectively, while it was 25.97% 
and 16.42% in the same order for grain yield/plant. 

However, it could be concluded that the reduction in 
yield and its components under the lowest N level 
relative to the highest one ranged from 16% to 25%, 
while the present materials were earlier under the lowest 
N level relative to the highest one by 13.75% and 4.73% 

for heading and maturity date, respectively. This would 
revealed the possibility to minimize the losses of yield 
and maximize the earliness of the present material by 
suitable breeding program under the lowest N level 
which consider as the way to safe the environment from 
the pollution. 
 
Analysis of variance 

Mean squares of genotypes, parents and crosses were 
highly significant for all studied traits under the three N 
levels as well as their combined analysis (Tables 6-9). 
The significance of mean squares of genotypes, parents 
and crosses where its magnitudes were several times 
larger than their corresponding mean square of error, 
indicate the successful of the planned crosses due to the 
presences of sufficient variability. 

The interactions of genotypes, parents and crosses 
with N levels were found to be highly significant for all 
studied traits with two exceptions, i.e., parents x N 
interaction for no. of kernels/spike and 1000-kernel 
weight where they did not reach the level of 
significantce. This would indicate that the performance 
of genotypes, parents and crosses would be changed 
from N level to another, for the exception traits the 
performance was the same under the three N levels. 
Hamada (1993), Shalaby et al. (1993), Saadalla and 
Hamada (1994), Ram et al. (2003), and Nazeer et al. 
(2004) came to the same conclusions. 

 
Table (6): Mean square estimates of combining ability analysis for heading date and maturity date studied 

at three nitrogen levels as well as the combined data. 

Genotypes 
df 

df 
comb 

Heading date Maturity date 

25 kg/fed 50 kg/fed 75 kg/fed Comb 25 kg/fed 50 kg/fed 75 kg/fed Comb 

GCA 7 7 13.234** 19.187** 17.434** 47.987** 14.228** 15.326** 12.394** 38.706** 
SCA 28 28 2.177** 11.243** 10.950** 17.951** 5.828** 7.328** 3.437** 12.493** 
GCA/ N  14    0.934**    1.623** 
SCA/ N  56    3.209**    2.050** 
Error 70  0.114 0.903 0.128 0.382 0.108 0.123 0.119 0.117 
GCA/SCA   6.079 1.706 1.592 2.673 2.441 2.091 3.606 3.098 
GCA x N/GCA      0.019    0.042 
SCA x N/SCA  210    0.179    0.164 

 

* Significant at 0.05 and 0.01 levels of probability respectively 

Table (5) continue 
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Table (7): Mean square estimates of combining ability analysis for spike length and number spikes 
per plant at three nitrogen levels as well as the combined data. 

Genotypes 
df 

df 
comb 

Spike length Number of spikes / plant 

25 kg/fed 50 kg/fed 75 kg/fed Comb 25 kg/fed 50 kg/fed 75 kg/fed Comb 

GCA 7 7 1.442** 1.287** 1.949** 4.138** 8.725** 9.353** 10.079** 25.799** 
SCA 28 28 0.518** 0.722** 0.969** 1.835** 2.376** 1.267** 6.633** 6.862** 
GCA/ N  14    0.270**    1.179** 
SCA/ N  56    0.187**    1.707** 
Error 70  0.091 0.081 0.073 0.082 0.325 0.183 0.493 0.333 
GCA/SCA   2.783 1.782 2.011 2.255 3.686 7.382 1.519 3.760 
GCA x N/GCA      0.065    0.046 
SCA x N/SCA  210    0.102    0.249 

 

* Significant at 0.05 and 0.01 levels of probability respectively 

 
Table (8): Mean square estimates of combining ability analysis for number of kernels per spike and 1000- kernel weight at 

three nitrogen levels as well as the combined data. 

Genotypes 
df 

df 
comb 

Number of kernels / spike 1000 - kernel weight 

25 kg/fed 50 kg/fed 75 kg/fed Comb 25 kg/fed 50 kg/fed 75 kg/fed Comb 

GCA 7 7 74.436** 81.535** 105.244** 255.552** 18.598** 24.774** 23.150** 64.561** 
SCA 28 28 22.218** 26.153** 53.073** 83.782** 2.165** 2.275** 2.432* 5.889** 
GCA/ N  14    2.831**    0.980** 
SCA/ N  56    8.831**    0.493** 
Error 70  0.512 2.022 0.581 1.386 0.180 0106 0.168 0.151 
GCA/SCA   3.350 3.118 1.983 3.050 8.590 10.890 9.519 10.963 
GCA x N/GCA      0.011    0.015 
SCA x N/SCA  210    0.101    0.084 
 

* Significant at 0.05 and 0.01 levels of probability respectively 

 
Table (9): Mean square estimates of combining ability analysis for grain 

yield per plant at three nitrogen levels as well as the combined data. 

Genotypes 
df 

df 
comb 

Grain yield / plant 

25 kg/fed 50 kg/fed 75 kg/fed Comb 

GCA 7 7 10.026** 20.302** 26.804** 39.222** 
SCA 28 28 9.435** 11.826** 26.245** 27.002** 
GCA/ N  14    8.955** 
SCA/ N  56    10.252** 
Error 70  0.428 0.211 0.201 0.280 
GCA/SCA   1.063 1.083 1.021 1.452 
GCA x N/GCA      0.228 
SCA x N/SCA  210    0.380 

 

* Significant at 0.05 and 0.01 levels of probability respectively 

 
However, the presence of these significant 

interactions between genotypes and N levels were 
expected since most of the parents were derived from 
different origins which broad the genotypic variation 
among crosses. The genotypic variation would insure 
the validity of the comparisons between the means of 
these genotypes. 
 
Heterosis 

(A) Heterosis over mid-parents (average heterosis) 

Mean squares of parents vs. crosses as an indication 
of average heterosis overall crosses were highly 
significance for all studied traits under the three N 
levels and their combined analysis, Tables (6-9). On the 
other hand, highly significant mean squares of parents 
vs. crosses x N levels interaction were detected for 
heading date, spike length, no. of spikes/plant and grain 

yield/plant, indicating that the test of potential parents 
for the expression of heterosis would be necessarily 
conducting over a number of environmental conditions 
and the average heterosis overall crosses would be 
changed from environment to another. These results 
were in the same trend with those reported by Shreekant 
et al. (1993), Chakraborty and Tewari (1995), Hassan 
and Saad (1996), El-Sayed (1997), Munir et al. (1999), 
and Hamada (2003). 

Two, one, one crosses were expressed negative 
significant mid-parental heterosis under 25, 50 and 75 
kg N/fed., respectively for heading date (Tables 10-16). 
The range of mid-parental heterosis under 25, 50 and 75 
kg N/fed was -1.08 to -1.42%, -0.52 to -2.38% and -0.63 
to -1.15%, respectively. Partial dominance was the type 
of dominance causing such heterosis in most cases. 
Three and two crosses were expressed negative 
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Table (10): Percentage of heterosis over both mid parents (M.P), better parent (B.P) and potence ratio (P) for heading 
date at three nitrogen fertilizer levels as well as the combined data. 

Genotypes 
Heading date 

25 kg/fed 50 kg/fed 75 kg/fed Comb. 
M.P P B.P M.P P B.P M.P P B.P M.P P B.P 

P1xP2 1.418** 4.000 1.779** 2.819* 2.429 4.027** 3.633** 4.600 4.459** 2.667** 4.800 3.240* 
P1xP3 -0.533 -1.000 0.000 6.040** 0.002 6.040** 5.901** 37.000 6.070** 3.919** 17.500 4.153** 
P1xP4 4.745** 9.000 5.300** 5.509** 11.000 6.040** 3.470** 3.667 4.459** 4.550** 6.833 5.251** 
P1xP5 -0.907 -0.333 1.866* -0.522 -0.143 3.249* -1.149* -0.368 2.034** -0.865 -0.273 2.381 
P1xP6 1.404** 2.000 2.120** 4.333** 6.500 5.034** 3.962** 8.333 4.459** 3.276** 5.364 3.911* 
P1xP7 0.351 0.500 1.060* 4.319** 4.333 5.369** 3.797** 6.000 4.459** 2.882** 3.714 3.687* 
P1xP8 0.725 0.286 3.346** 2.238 0.867 4.947** 4.448** 1.286 8.191** 2.529** 0.880 5.562** 
P2xP3 0.535 3.000 0.714 0.829 0.714 2.013 -0.633 -0.667 0.319 0.223 0.286 1.010 
P2xP4 0.882 1.000 1.779** 0.000 0.000 0.664 0.156 1.000 0.313 0.331 3.000 0.442 
P2xP5 1.275* 0.538 3.731** 2.405* 0.500 7.581** 2.280** 0.583 6.441** 2.006** 0.538 5.952** 
P2xP6 -1.42** -1.333 -0.356 -0.165 -0.333 0.331 1.572** 5.000 2.215** 0.055 1.000 0.110 
P2xP7 0.704 0.667 1.779** 1.478 9.000 1.645 1.413** 9.000 1.572** 1.213 5.500 1.436 
P2xP8 -0.364 -0.167 1.859** -2.381* -0.636 1.413 2.288** 0.538 6.826** -0.114 -0.033 3.432* 
P3xP4 -0.707 -0.667 0.357 2.170 4.333 2.685 6.477** 5.857 7.668** 2.781** 3.125 3.704* 
P3xP5 1.460** 0.667 3.731** 3.304** 0.905 7.220** 2.961** 1.000 6.102** 2.600** 0.882 5.714** 
P3xP6 0.882 0.714 2.143** 1.667 2.500 2.349 2.540** 4.000 3.195** 1.725** 2.067 2.581 
P3xP7 1.940** 1.571 3.214** 3.322** 3.333 4.362** 4.279** 5.400 5.112** 3.222** 3.222 4.265** 
P3xP8 4.189** 2.091 6.320** 6.024** 2.333 8.834** 6.601** 2.000 10.239** 5.645** 2.130 8.521** 
P4xP5 0.000 0.000 3.358** 6.228** 1.500 10.830** 3.089** 0.760 7.458** 3.148** 0.821 7.262** 
P4xP6 1.920** 11.000 2.098** 4.146** 25.000 2.326** 3.297** 7.000 2.524** 3.144** 57.000 3.201* 
P4xP7 0.175 1.000 0.350 5.455** 11.000 5.980** 3.762** 12.000 4.088** 3.194** 29.000 3.308* 
P4xP8 3.423** 1.118 6.691** 6.164** 2.000 9.541** 6.362** 1.444 11.263** 5.365** 1.516 9.231** 
P5xP6 0.901 0.294 4.478** 6.045** 1.400 10.830** 6.209** 1.727 10.169** 4.467** 1.182 8.571** 
P5xP7 -0.180 -0.059 3.358** 10.499** 2.259 14.440** 8.972** 2.391 13.220** 6.575** 1.667 10.952** 
P5xP8 4.283** 23.000 4.478** 15.000** 14.000 16.245** 14.626** 43.000 15.017** 11.454** 38.600 11.786** 
P6xP7 -0.348 -0.003 -0.348 7.261** 22.000 7.616** 6.457** 41.000 6.625** 4.573** 27.667 4.746** 
P6xP8 -1.079* -0.333 2.230** 1.880 0.579 5.300** 4.262** 1.000 8.532** 1.770* 0.508 5.444** 
P7xP8 3.237** 1.000 6.691** 4.259** 1.190 8.834** 6.383** 1.560 10.922** 4.675** 1.281 8.639** 
L.S.D.5% 0.928  0.950 2.330  2.690 0.880  1.010 1.480  3.060 
L.S.D.1% 1.230  1.270 3.100  3.570 1.170  1.350 1.940  4.010 

 
 

Table (11): Percentage of heterosis over both mid parents (M.P), better parent (B.P) and potence ratio (P) for 
maturity date at three nitrogen fertilizer levels as well as the combined data. 

Genotypes 
Maturity date 

25 kg/fed 50 kg/fed 75 kg/fed Comb. 
M.P P B.P M.P P B.P M.P P B.P M.P P B.P 

P1xP2 2.593** -2.556 3.645** 1.657** 1.667 2.679** 2.919** 1.800 4.615** 2.392** 1.970 3.651** 
P1xP3 1.934** -1.000 3.944** 1.001** 0.600 2.715** 1.187** 0.846 2.626** 1.368** 0.822 3.083** 
P1xP4 -0.565 0.455 0.686* 0.000 0.000 1.348** 1.405** 0.867 3.077** 0.295 0.211 1.720** 
P1xP5 2.278** -1.111 4.419** 1.563** 0.778 3.645** 2.054** 1.267 3.736** 1.964** 1.039 3.927** 
P1xP6 2.252** -2.500 3.182** 0.770** 1.400 1.327** 0.427 1.000 0.858** 1.134** 1.824 1.767** 
P1xP7 0.556* 1.667 0.893** 0.219 0.003 0.219 1.179** 1.571 1.944** 0.655** 4.500 0.802** 
P1xP8 1.479** 0.765 3.480** 1.669** 1.000 3.394** 0.871** 0.364 3.348** 1.335** 0.667 3.407** 
P2xP3 -1.149** -1.250 -0.232 -1.124** -1.667 -0.452 0.439 2.000 0.659* -0.599** -1.333 -0.150 
P2xP4 3.653** 16.000 3.890** 3.247** 9.667 3.596** 2.418** 5.500 2.418** 3.098** 16.600 3.291** 
P2xP5 4.718** 4.556 5.814** 3.720** 3.667 4.784** 3.297** 0.002 3.297** 3.901** 5.778 4.607** 
P2xP6 1.934** 17.000 2.050** 1.556** 3.500 2.009** 2.497** 2.091 3.736** 2.000** 3.375 2.608** 
P2xP7 0.000 0.000 1.367** 7.182** 7.222 8.259** 1.743** 2.000 2.637** 2.986** 2.793 4.098** 
P2xP8 -1.839** -2.000 -0.928* -2.022** -3.000 -1.357** 1.440** 1.857 2.232** -0.789** -1.000 0.000 
P3xP4 2.074** 3.000 2.784** 3.044** 9.000 3.394** 2.851** 13.000 3.077** 2.662** 10.143 2.932** 
P3xP5 4.297** 37.000 4.419** 3.973** 11.667 4.328** 3.070** 14.000 3.297** 3.768** 16.667 4.003** 
P3xP6 2.411** 2.333 3.480** 1.566** 1.400 2.715** 0.542 0.556 1.532** 1.488** 1.429 2.556** 
P3xP7 1.814** 0.800 4.176** 1.891** 1.133 3.620** 2.174** 3.333 2.845** 1.962** 1.293 3.534** 
P3xP8 3.944** 0.003 3.944** 2.941** 0.002 2.941** 2.983** 3.000 4.018** 3.282** 9.667 3.634** 
P4xP5 2.884** 3.571 3.721** 2.941** 4.333 3.645** 1.978** 0.001 1.978** 2.593** 5.308 3.097** 
P4xP6 2.851** 8.333 2.517** 2.787** 3.571 2.921** 2.063** 1.727 1.758** 2.560** 3.286 3.366** 
P4xP7 1.802** 1.143 3.432** 1.996** 1.500 3.371** 2.179** 2.500 3.077** 1.994** 1.588 3.291** 
P4xP8 2.074** 3.000 2.784** 1.917** 5.667 2.262** 1.218** 1.571 2.009** 1.731** 2.875 2.347** 
P5xP6 2.299** 2.000 3.488** 2.806** 1.923 4.328** 1.412** 1.182 2.637** 2.163** 1.706 3.474** 
P5xP7 2.611** 1.095 5.116** 2.902** 1.444 5.011** 2.832** 3.250 3.736** 2.783** 1.596 4.607** 
P5xP8 -0.581* -5.000 -0.465 -0.341 -1.000 0.000 1.218** 1.571 2.009** 0.113 1.000 0.227 
P6xP7 1.459** 1.182 2.727** 1.210** 2.200 1.770** 3.122** 9.667 3.456** 1.942** 4.077 2.430** 
P6xP8 0.804** 0.778 1.856** 0.447 0.400 1.584** 2.845** 1.444 4.911** 1.381** 1.000 2.801** 
P7xP8 1.587** 0.700 3.944** 1.891** 1.133 1.327** 1.647** 1.000 3.348** 1.709** 0.920 3.634** 
L.S.D.5% 0.800  0.930 0.860  0.990 0.840  0.970 0.470  0.550 
L.S.D.1% 1.070  1.230 1.140  1.320 1.120  1.300 0.620  0.720 
 

*Significant at 0.05 and 0.01 levels of probability respectively 
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Table (12): Percentage of heterosis over both mid parents (M.P), better parents (B.P) and potence ratio (P) for spike length at 
three nitrogen fertilizer levels as well as the combined data. 

Genotypes 
Spike length 

25 kg/fed 50 kg/fed 75 kg/fed Comb. 
M.P P B.P M.P P B.P M.P P B.P M.P P B.P 

P1xP2 7.685* 1.951 3.604 10.641** 3.945 7.735* 17.496** 28.120 16.770** 12.231** 5.268 9.685** 
P1xP3 8.120* 4.684 6.278 4.635 0.936 -0.303 7.205** 4.846 5.635 6.596* 3.911 4.828 
P1xP4 15.405** 3.189 10.087** 9.620** 2.510 5.574 4.662 0.929 -0.340 9.514** 2.081 4.726 
P1xP5 -1.711 -0.148 -11.90** 3.587 0.304 -7.361** 8.441** 0.876 -1.094 3.760 0.343 -6.480 
P1xP6 -4.418 -0.763 -9.647** -0.288 -0.046 -6.104* 4.455 0.870 -0.633 0.218 0.038 -5.167 
P1xP7 4.582 0.848 -0.778 7.548* 22.500 7.189* 9.655** 4.846 7.513* 7.376* 8.513 6.453 
P1xP8 9.640** 15.098 8.945* 6.736* 9.231 5.963 4.313 34.400 4.182** 6.704* 14.010 6.196 
P2xP3 5.102 2.311 2.832 1.897 0.840 -0.353 12.186* 5.778 9.869** 6.490** 10.217 5.818 
P2xP4 8.689** 9.730 7.727* 9.174** 8.080 10.428** 5.179* 1.177 0.747 7.568** 3.360 5.199 
P2xP5 -5.177 -0.676 -11.92** -8.958** -0.979 -16.59** 0.135 0.015 -8.153** -4.545 -0.525 -12.14** 
P2xP6 -0.730 -0.394 -2.536 -2.051 -0.585 -5.365 0.579 0.129 -3.752 -0.700 -0.208 -3.929 
P2xP7 9.104** 6.212 7.528* 6.569* 2.166 3.432 12.081** 4.621 9.226** 9.320** 6.403 7.751* 
P2xP8 11.397** 2.490 6.522 6.294* 1.837 2.772 11.438** 15.300 10.611** 9.715** 3.470 6.727* 
P3xP4 9.183** 2.963 5.901 8.089** 7.205 6.889* 15.764** 2.425 8.698** 11.180** 3.872 8.060** 
P3xP5 -4.029 -0.409 -12.64** -6.131* -0.888 -12.20** 6.272** 0.564 -4.355 -1.111 -0.120 -9.509** 
P3xP6 -3.686 -0.908 -7.442* -7.152** -5.740 -8.294** -0.265 -0.040 -6.442* -3.661 -0.916 -7.363* 
P3xP7 13.233** 3.604 9.222* 17.349** 3.281 11.456** 23.039** 45.564 22.420** 18.038** 21.989 17.078** 
P3xP8 -2.219 -0.935 -4.484 1.547 0.272 -3.911 15.027** 11.037 13.482** 5.262 2.430 3.031 
P4xP5 0.039 0.006 -6.305* -2.207 -0.275 -9.470** 1.210 0.260 -3.282 -0.280 -0.044 -6.287 
P4xP6 8.501** 8.855 9.427** 5.241 2.213 2.806 0.034 0.333 -0.068 4.298 3.872 3.153 
P4xP7 0.573 1.000 0.000 10.188** 2.445 5.781 7.877* 1.125 0.815 6.341* 1.711 2.540 
P4xP8 15.573** 2.848 9.581** 20.103** 4.408 14.865** 18.933** 3.681 13.114** 18.312** 3.627 12.626** 
P5xP6 6.205** 1.067 0.368 0.070 0.012 -5.296 8.296 1.827 3.591 4.897* 0.923 -0.386 
P5xP7 6.123* 0.987 -0.074 9.956** 0.819 -1.956 6.957** 0.599 -4.169 7.690** 0.762 -2.182 
P5xP8 6.799* 0.558 -4.809 9.224** 0.736 -2.944 14.341** 1.469 4.169 10.363** 0.907 -0.950 
P6xP7 3.985* 10.286 3.583 1.966 0.301 -4.283 9.285* 1.307 2.034 5.213 1.083 0.380 
P6xP8 15.694** 2.443 8.710* 17.421** 2.517 9.820** 14.428** 2.751 8.725** 15.803** 2.567 9.088** 
P7xP8 16.937** 2.805 10.278** 23.346** 59.214 22.861** 27.877** 14.932 25.534** 22.973** 17.082 21.342** 
L.S.D.5% 0.740  0.850 0.700  0.804 0.660  0.760 0.680  0.790 
L.S.D.1% 0.980  1.130 0.930  1.070 0.880  1.020 0.900  1.040 

 

*Significant at 0.05 and 0.01 levels of probability respectively 

 
Table (13): Percentage of heterosis over both mid parents (M.P), better parent (B. P) and potence ratio (P) for number of 

spikes per plant at three nitrogen fertilizer levels as well as the combined data. 
 

Genotypes 
Number of spikes /plant 

25 kg/fed 50 kg/fed 75 kg/fed Comb. 
M.P P B.P M.P P B.P M.P P B.P M.P P B.P 

P1xP2 11.803** 0.794 -2.673 13.261** 0.773 -3.333 10.605** 0.639 -5.148 11.848** 0.728 -3.810 
P1xP3 0.168 0.030 -5.159 5.974** 0.877 -0.783 9.150** 1.943 4.240 5.451 0.960 -0.212 
P1xP4 12.608** 0.991 -0.101 7.774** 0.730 -2.601 17.966** 1.997 8.227* 12.992** 1.222 2.136 
P1xP5 8.562* 0.548 -6.098 6.332** 0.883 -0.783 8.814** 1.734 3.551 7.898** 0.907 -0.743 
P1xP6 -5.554 -24.74 -5.766 -5.077* -2.308 -7.120** 7.207* 2.345 4.010 -0.729 -0.378 -2.608 
P1xP7 -5.466 -1.142 -9.783** -2.363 -0.641 -5.833* 1.417 0.931 -0.103 -1.841 -0.577 -4.876 
P1xP8 -0.737 -0.748 -1.705 -2.244 -2.228 -3.219 1.701 -2.614 2.367 -0.330 -0.866 -0.709 
P2xP3 4.827 0.517 -4.124 10.175** 0.971 -0.275 7.098 0.592 -4.369 7.435* 0.695 -2.950 
P2xP4 6.122 2.791 3.845 4.451** 0.671 -2.048 25.945** 3.359 16.914** 12.999** 2.261 6.856 
P2xP5 27.714** 36.636 26.755** 18.674** 1.845 7.769** 27.242** 2.344 13.993** 24.466** 3.185 15.587** 
P2xP6 5.833 0.398 -7.693* 14.613** 0.973 -0.356 32.607** 2.397 16.728** 18.495** 1.285 3.585 
P2xP7 4.748 0.467 -4.914 9.014** 0.664 -4.009 15.778** 1.043 0.569 10.307** 0.783 -2.517 
P2xP8 16.864** 1.212 2.594 9.796** 0.605 -5.500* 26.016** 1.509 7.486* 17.935** 1.128 1.750 
P3xP4 5.684 0.794 -1.375 -0.413 -0.107 -4.124 -6.440 1.495 -10.30** -0.942 -0.189 -5.644 
P3xP5 18.238** 1.808 7.406 9.193** 25.320 8.798** 14.834** 39.678 14.407** 13.867** 4.554 10.502** 
P3xP6 -2.869 -0.532 -7.839* -0.490 -0.106 -4.881* 8.544** 5.212 6.794 2.130 0.568 -1.563 
P3xP7 6.334 7.596 5.455 7.842** 2.503 4.566 11.722** 3.674 8.268* 8.879** 3.567 6.234* 
P3xP8 1.689 0.364 -2.815 -4.525** -0.779 -9.764** -0.998 -0.186 -6.034 -1.379 -0.260 -6.339* 
P4xP5 0.778 0.264 -2.109 2.452 0.699 -1.020 7.424* 1.887 3.358 3.941 2.031 1.962 
P4xP6 11.244** 0.899 -6.648 1.961 0.231 -0.369* 17.036** 2.867 -12.21** 10.278** 1.179 1.435 
P4xP7 -2.799 -0.351 -9.987* -4.624 -0.661 -10.86** -14.45** -1.930 -20.41** -7.862* -1.053 -14.26** 
P4xP8 4.439 0.378 -6.544 -2.592 -0.268 -11.17** -8.773** -0.910 -16.80** -2.923 -0.285 -11.95** 
P5xP6 19.112** 1.242 3.223 3.082 0.619 -1.807 5.989 2.975 3.898 8.693** 1.281 1.783 
P5xP7 16.007** 1.467 4.596 -0.120 -0.034 -3.493 0.399 0.112 -3.056 4.450 0.805 -1.023 
P5xP8 -11.10** -0.758 -22.461 1.272 0.206 -4.612 -5.600 -0.977 -10.72** -4.780 -0.574 -12.10** 
P6xP7 -1.525 -0.334 -5.821 -1.593 -1.072 -3.034 3.813 2.457 2.227 0.436 0.345 -0.817 
P6xP8 1.887 2.481 1.118 0.358 0.301 -0.824 10.358** 2.782 6.397 4.507 2.913 2.915 
P7xP8 -1.614 -0.425 -5.217 -0.112 -0.042 -2.718 -16.74** -7.704 -18.51** -6.858* -2.441 -9.403** 
L.S.D.5% 1.390  1.610 1.050  1.210 1.720  1.980 1.380  1.600 
L.S.D.1% 1.860  2.140 1.390  1.610 2.290  2.640 1.820  2.090 

 

* Significant at 0.05 and 0.01 levels of probability respectively 
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Table (14): Percentage of heterosis over both mid parents (M.P), better parent (B. P) and potence ratio (P) for number of 
kernel per spike at three nitrogen fertilizer levels as well as the combined data. 

Genotypes 
Number of  kernels /spike 

25 kg/fed 50 kg/fed 75 kg/fed Comb. 
M.P P B.P M.P P B.P M.P P B.P M.P P B.P 

P1xP2 -3.355* -0.487 -9.588** 3.683 0.515 -3.235 2.344* 0.322 -4.605** 1.133 0.159 -5.594** 
P1xP3 12.071** 1.193 1.775 10.062** 0.990 -0.095 8.713** 0.892 -0.961 10.140** 1.014 0.125 
P1xP4 -8.757** -0.883 -16.99** -10.96** -1.273 -18.01** -10.90** -1.165 -18.52** -10.29** -1.110 -17.90** 
P1xP5 20.280** 1.645 7.080** 18.174** 1.719 6.876** 15.155** 1.466 4.364** 17.665** 1.605 6.001** 
P1xP6 3.156* 0.340 -5.597** 2.911 0.282 -6.724** 11.609** 1.287 2.375* 6.248** 0.656 -2.997 
P1xP7 -10.33** -0.871 -19.84** -10.79** -1.021 -19.32** -10.55** -1.057 -18.67** -10.56** -0.985 -19.23** 
P1xP8 0.931 0.133 -5.693** -0.101 -0.013 -7.520** 0.012 0.002 -4.723** 0.243 0.037 -5.962** 
P2xP3 4.247** 1.309 0.971 0.476 0.156 -2.489 0.388 0.155 -2.062 1.539 0.531 -1.319 
P2xP4 -0.834 -0.274 -3.77** -0.581 -0.397 -2.017 -1.233 -0.591 -3.250** -0.902 -0.417 -2.998 
P2xP5 9.936** 1.813 4.225** 13.668** 3.963 9.879** 8.060** 2.618 4.832** 10.463** 2.678 6.309** 
P2xP6 -0.993 -0.415 -3.307* -0.489 -0.153 -3.579 0.835 0.478 -0.897 -0.137 -0.057 -2.498 
P2xP7 -5.738** -1.146 -10.2** -9.353** -2.712 -12.38** -12.45** -4.583 -14.77** -9.453** -2.603 -12.63** 
P2xP8 8.666** 66.667 8.525** 8.561** 9.741 7.615** 14.729** 6.344 12.126** 10.887** 20.516 10.302** 
P3xP4 1.734 8.705 1.532 3.694 2.344 5.354 4.816** 11.540 4.380** 3.542* 4.816 2.786 
P3xP5 2.924* 1.306 0.670 -0.014 -0.034 -0.421 -0.068 -0.118 -0.641 0.834 0.823 -0.177 
P3xP6 4.142** 4.861 5.037* -1.426 -8.687 -1.588 -5.224** -6.925 -5.934** -1.231 -2.591 -1.699 
P3xP7 6.606** 3.745 4.758** 7.979** 19.531 7.540** 12.683** 58.935 12.441** 9.333** 12.684 8.534** 
P3xP8 -1.544 -0.496 -4.52** 3.745 1.732 4.802 6.221** 1.291 1.336 3.116* 0.909 -0.300 
P4xP5 -9.142** -3.750 -11.3** -7.854** -3.958 -9.647** -6.764** -6.803 -7.682** -7.827 -4.479 -9.411** 
P4xP6 8.629** 13.217 5.018** 0.780 0.448 -2.382 4.751** 14.095 -7.585** 4.566** 17.554 4.295* 
P4xP7 1.910 0.973 -0.052 1.219 0.614 -0.751 1.634** 2.583 0.995 1.579 1.073 0.106 
P4xP8 7.919** 2.717 4.862** 5.902** 10.067 5.285* 7.720** 1.753 3.176** 7.172** 2.664 4.362* 
P5xP6 -7.018** -2.271 -9.81** -3.310 -13.548 -3.546 -8.251** -6.198 -9.457** -6.245** -4.198 -7.619** 
P5xP7 5.126** 10.785 4.629** 6.573** 0.003 6.573** 11.147** 30.808 10.746** 7.844** 28.370 7.546** 
P5xP8 -1.495 -0.279 -6.50* -2.788 -1.085 -5.224* 11.034** 2.045 5.349** 2.697 0.608 -1.666 
P6xP7 -2.929* -1.120 -5.40** 4.374* 17.903 4.120 15.449** 15.935 14.341** 6.358** 5.250 5.085** 
P6xP8 4.631** 2.047 2.316* 2.031 0.873 -0.288 5.891** 1.448 1.752 4.216** 1.428 1.228 
P7xP8 4.523** 0.928 -0.336 -0.361 -0.140 -2.858 -4.152** -0.824 -8.747** -0.314 -0.076 -4.297** 
L.S.D.5% 1.750  2.020 3.480  4.020 1.870  2.160 2.440  2.820 
L.S.D.1% 2.330  2.690 4.630  5.340 2.480  2.870 3.200  3.700 
 

* Significant at 0.05 and 0.01 levels of probability respectively 

 
Table (15): Percentage of heterosis over both mid parents (M.P), better parent (B.P) and potence ratio (P) for 1000 kernel 

weight at three nitrogen fertilizer levels as well as the combined data. 

Genotypes 
1000 kernel weight 

25 kg/fed 50 kg/fed 75 kg/fed Comb. 
M.P P B.P M.P P B.P M.P P B.P M.P P B.P 

P1xP2 -4.617** -1.577 -7.33** -6.530** -4.131 -7.984** -5.415** -3.450 -6.877** -5.538** -2.789 -7.38** 
P1xP3 -6.045** -20.08 -6.33** -0.598 -0.303 -2.522* 5.142** 4.706 4.005** -0.186 -0.532 -0.535 
P1xP4 -5.001** -1.813 -7.55** -2.537* -0.617 -6.386** 0.550 0.329 -1.104 -2.170 -0.772 -4.85** 
P1xP5 -4.088** -0.547 -10.76** 2.975** 0.445 -3.472** 3.075** 0.637 -1.674 0.819 0.131 -5.12** 
P1xP6 3.395* 1.866 1.548 7.620** 1.599 2.726* 4.630** 1.593 1.676 5.248** 1.643 1.991 
P1xP7 8.304** 1.501 2.626 8.651** 2.743 5.329** 6.816** 1.454 2.033 7.873** 1.774 3.290* 
P1xP8 2.479 2.316 1.393 2.875* 0.662 -1.406 1.875 0.873 -0.268 2.389 0.936 -0.158 
P2xP3 0.856 0.265 -2.298 -1.747 -0.492 -5.118** 0.648 1.358 0.170 -0.086 -0.037 -2.367 
P2xP4 2.897* 0.510 -2.634 2.189* 0.385 -3.311** 4.373** 1.349 1.096 3.200** 0.668 -1.520 
P2xP5 5.381** 0.518 -4.528** 3.670** 0.445 -4.232** 9.066** 1.418 2.511* 6.157** 0.748 -1.916 
P2xP6 1.136 0.239 -3.445* -1.918 -0.303 -7.766** -3.334** -0.745 -7.473** -1.525 -0.295 -6.37** 
P2xP7 3.734* 1.431 1.096 -1.096 -0.696 -2.629* -0.852 -0.273 -3.852** 0.444 0.181 -1.962 
P2xP8 2.898* 0.725 -1.056 1.981 0.335 -3.717** -1.209 -0.325 -4.749** 1.083 0.239 -3.30** 
P3xP4 -0.523 -0.213 -2.909 1.050 0.491 -1.067 3.613** 1.307 0.826 1.486 0.604 -0.951 
P3xP5 -2.522 -0.352 -9.048** 2.785** 0.591 -1.840 2.940** 0.497 -2.813* 1.194 0.202 -4.45** 
P3xP6 11.362** 7.485 9.697** 6.980** 2.499 4.073** 5.184** 1.297 1.141 7.654** 2.692 4.677** 
P3xP7 11.127** 1.908 5.002** 11.855** 2.314 6.403** 11.639** 3.236 7.763** 11.557** 2.414 6.460** 
P3xP8 -0.268 -0.349 -1.030 -1.355 -0.572 -3.639** -1.155 -0.356 -4.257** -0.955 0.434 -3.088* 
P4xP5 0.114 0.024 -4.403** 2.866** 1.113 0.283 3.811** 1.206 -21.352 2.351* 0.681 -8.915 
P4xP6 1.468 1.562 -6.813 2.385* 3.643 -4.220 3.559** 2.883 -6.339 2.533* 6.611 2.142 
P4xP7 -1.775 -0.214 -9.284** -4.625** -0.637 -11.08** -1.807 -0.284 -7.674** -2.740* -0.379 -9.31** 
P4xP8 7.116** 4.214 5.337** 5.905** 25.576 5.661** 4.288** 9.000 3.794** 5.685** 21.924 5.412** 
P5xP6 3.683** 0.650 -1.874 4.291** 2.233 2.325* 5.528** 2.869 3.533** 4.552** 1.483 1.439 
P5xP7 2.830* 0.219 -8.962** 5.182** 0.528 -4.217** 5.146** 0.542 -3.973** 4.446** 0.417 -5.62** 
P5xP8 2.762* 0.431 -3.427* 2.299* 0.980 -0.045 3.882** 1.446 1.166 3.012** 0.812 -0.674 
P6xP7 1.544 0.210 -5.404** 0.721 0.091 -6.659** -1.791 -0.236 -8.714** 0.049 0.006 -7.04** 
P6xP8 0.661 0.882 -0.087 0.851 2.009 0.426 1.807 2.384 1.041 1.143 1.780 0.498 
P7xP8 2.748 0.416 -3.612* 3.826** 0.511 -3.405** 1.585 0.232 -4.908** 2.686* 0.385 -4.02** 
L.S.D.5% 1.040  1.200 0.800  0.920 1.000  1.160 0.930  1.080 
L.S.D.1% 1.380  1.600 1.060  1.220 1.340  1.540 1.220  1.410 

 

* Significant at 0.05 and 0.01 levels of probability respectively 
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Table (16): Percentage of heterosis over both mid parents (M.P), better parent (B.P) and potence ratio (P) for grain 
yield/plant at three nitrogen fertilizer levels as well as the combined data. 

Genotypes 
Grain yield/plant 

25 kg/fed 50 kg/fed 75 kg/fed Comb. 
M.P P B.P M.P P B.P M.P P B.P M.P P B.P 

P1xP2 11.054** 1.534 3.591 13.144** 1.191 1.898 9.079** 1.094 0.722 10.941** 1.232 1.889 
P1xP3 18.361** 5.102 14.250** 2.864* 0.457 -3.206* -2.086* -0.607 -5.339** 5.111** 1.161 0.680 
P1xP4 2.813 0.629 -1.585 13.031** 1.123 1.274 -6.118** -3.209 -7.874** 2.324 0.412 -3.144* 
P1xP5 4.487* 1.034 0.141 8.618** 1.551 2.901* 14.653** 1.465 4.226** 9.674** 2.246 5.145** 
P1xP6 -0.389 -0.081 -4.932* -4.277** -2.509 -5.881** 0.318 0.285 -0.788 -1.371 -3.732 -1.731 
P1xP7 -5.545** -2.449 -7.636* -3.304** -1.831 -5.018** -7.326** -3.691 -9.129** -5.541** -6.581 -6.330** 
P1xP8 1.513 0.371 -2.460 1.807 0.515 -1.646 8.371** 1.281 1.725 4.236** 1.714 1.722 
P2xP3 21.743** 6.014 17.495** 8.277** 1.725 3.319* 0.771 0.158 -3.913** 8.985** 1.996 4.291** 
P2xP4 17.728** 6.460 14.584** 16.669** 28.784 15.997** -5.883** -0.919 -11.55** 7.573** 2.326 4.181* 
P2xP5 7.681** 0.667 -3.433 23.087** 4.187 16.654** 19.936** 11.585 17.907** 17.236** 3.752 12.087** 
P2xP6 6.092** 0.510 -5.226* 11.054** 1.182 1.559 3.572** 0.497 -3.375** 6.672** 0.721 -2.359 
P2xP7 3.794 0.401 -5.171* 2.891 0.312 -5.822** -0.432 -0.042 -9.701** 1.797 0.185 -7.221** 
P2xP8 9.354** 0.832 -1.700 11.897** 1.575 4.037** 12.761** 7.195 10.796** 11.476** 1.785 4.744** 
P3xP4 -5.247* -6.015 -6.066* 1.919 0.357 -3.281* -11.77** -7.687 -13.10** -5.778** -4.634 -6.939** 
P3xP5 -10.29** -1.298 -16.88** 9.093** 12.677 8.316** 11.780** 1.788 4.869** 4.318** 46.256 4.221** 
P3xP6 -2.302 -0.275 -9.841** 1.598 0.350 -2.843* 0.542 0.233 -1.741 0.063 0.013 -4.491** 
P3xP7 17.943** 3.063 11.416** 17.268** 3.862 12.249** 17.358** 3.204 11.327** 17.492** 3.337 11.641** 
P3xP8 5.204** 0.679 -2.281 5.012** 1.812 2.186 -6.164** -1.986 -8.989** 0.753 0.390 -1.157 
P4xP5 4.428** 0.504 -4.011 1.487 0.244 -4.340** 23.770** 2.930 14.482** 11.097** 8.280 9.628** 
P4xP6 8.666** 0.939 -0.514 17.971** 1.811 7.321** 3.206** 4.047 2.395* 9.292* 1.546 3.095* 
P4xP7 -9.342** -1.389 -15.06** -7.482** -0.762 -15.76** -2.674** -0.687 -6.318** -5.992** -0.924 -11.72** 
P4xP8 1.027 0.120 -6.910** 10.425** 1.282 2.122 -15.48** -3.341 -19.22** -2.625 -0.826 -5.624** 
P5xP6 -0.114 -0.261 -0.551 3.377** 0.876 -0.460 1.635 0.184 -6.671** 1.652 0.353 -2.888* 
P5xP7 -4.522* -2.177 -6.465** 5.997** 1.597 2.161 -3.516** -0.294 -13.83** -0.795 -0.154 -5.652** 
P5xP8 -15.13** -56.53 -15.36** -2.144 -1.046 -4.109** 6.600** 1.889 3.002* -3.086* -1.678 -4.836** 
P6xP7 -1.198 -0.476 -3.623 14.433** 144.793 14.319** -8.105** -2.616 -10.87** 0.988 2.082 0.511 
P6xP8 -2.979 -4.215 -3.660 4.520** 2.501 2.665 3.522** 0.650 -1.803 1.875 0.661 -0.936 
P7xP8 -6.386** -3.528 -8.051** -8.105** -4.746 -9.648** -22.87** -2.689 -28.92** -13.33** -4.024 -16.11** 
L.S.D.5% 1.600  1.850 1.130  1.300 1.100  1.270 1.270  1.470 
L.S.D.1% 2.130  2.460 1.500  1.730 1.460  1.690 1.660  1.920 
 

* Significant at 0.05 and 0.01 levels of probability respectively 

 
significant mid-parental heterosis under 25 and 50 kg 
N/fed., while no crosses exhibited heterosis in negative 
direction under 75 kg N/fed. for maturity date. The 
range of mid-parental heterosis was -0.58 to -1.84% and 
-1.12 to -2.02 % under the two N levels, respectively 
due to over-dominance. However, the combination 
crosses; LAKTA-1 x Sakha 94 and LAKTA-1 x 
MELAL-1 had mid-parental heterosis in negative 
direction for earliness, especially under the lowest N 
level. 

For spike length, seventeen, fifteen and nineteen 
crosses out of twenty–eight ones showed positive 
significant mid-parental heterosis ranged from 3.98 to 
16.93%, 6.57 to 23.34 % and 5.18 to 27.87 % under 
25,50 and 75 kg N/fed., respectively, due to over–
dominance in most cases. For no. of spikes/plant, nine, 
twelve and fourteen crosses out of all ones exhibited 
significant mid-parental heterosis ranging from 8.56 to 
27.71%, 4.45 to 18.67% and 7.20 to 32.60% under 25, 
50 and 75 kg N/fed., respectively, a result of partial and 
over–dominance. Thirteen, eight and fifteen crosses had 
significant mid-parental heterosis in positive direction 
for no. of kernels/spike ranging from 4.41 to 20.28%, 
4.37 to 18.17% and 2.34 to 15.15% under 25,50 and 75 
kg N/fed., respectively, due to over-dominance in most 
cases and partial dominance in few ones. For 1000-
kernel weight, twelve, sixteen and sixteen crosses 
showed significant positive mid-parental heterosis 

ranging from 2.76 to 11.36%, 2.29 to 11.85% and 2.94 
to 11.64% under 25,50 and 75 kg N/fed., respectively, 
due to partial dominance in some cases and over-
dominance in some other ones. For grain yield/plant, 
twelve crosses out of all combinations expressed 
significant mid-parental heterosis in positive direction 
ranged from 4.42 to 21.74%, 2.86 to 23.08% and 3.20 to 
23.77% under 25, 50 and 75 kg N/fed., respectively. In 
most cases, over–dominance was the type of dominat 
genes expressed such heterosis as the potence ratio 
pointed out. 

From the above results, it could be concluded that 
comparable mid-parental heterosis was detected under 
the three N levels for the studied traits, it could be 
concluded also that the cross; LAKTA-1 x Sakha 94 
expressed significant negative mid-parental heterosis for 
earliness and significant positive heterosis for yield and 
its components especially under the lowest N level, i.e., 
25 kg N, promoting the breeder to use it in breeding 
program aim to earliness and high yielding potentiality 
with low fertilization level of N which safe the 
environment from pollution. Some other crosses; 
MELLAL-1x Gemmeiza 10, CHAM-6 /MayoN"s X 
Gemmeiza 7, LAKTA-1 x Gemmeiza 7 and Gemmeiza 
7 X Gemmeiza 10 could be use also for high yielding 
under the lowest N level. Heterosis over mid-parents for 
yield and its components in wheat had been reported by 
several investigators among them, Hassan and Saad 
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Table (17): Heritability in narrow–sense (h2) for earliness, 
yield and its components of wheat under three N fertilizer 
levels. 

Traits 
h2 

25 Kg 
N/fed. 

50 Kg 
N/fed. 

75 Kg 
N/fed. 

Heading date 0.553 0.293 0.280 
Maturity date 0.361 0.347 0.482 
Spike length 0.362 0.277 0.323 
No.of spikes/plant 0.380 0.599 0.340 
No.of kernels/spike 0.410 0.394 0.300 
1000-kernels weight  0.575 0.710 0.687 
Grain yield/plant 0.161 0.256 0.236 

 
(1996), Khan and Khan (1996), Sharma and Tandon 
(1996), Nehvi et al. (2000), Hussain et al. (2004) and 
Jahanzeb and Ihsan (2004). 
 

(B) Heterosis over better parent (useful heterosis) 

No heterotic effect over better parent in negative 
direction was detected in the present material for 
heading and maturity dates (Table 7 and 8). Concerning 
yield and its components, it could be observed that 
eight, eight and eleven crosses showed useful heterosis 
for spike length ranged from 7.52 to 10.27%, 6.88 to 
22.86 and 4.18 to 25.53% under 25, 50 and 75 kg 
N/fed., respectively. Tow, two and seven crosses 
expressed useful heterosis for no. of spikes/plant ranged 
from 7.40 to 26.75 %, 7.77 to 8.80% and 7.48 to 
16.91% under the three N levels, respectively. For no. 
of kernels/spike, nine, six and ten crosses out of all ones 
exhibited significant positive heterosis over better 
parent ranged from 2.31 to 8.52%, 5.28 to 9.88% and 
2.37 to 14.34% under 25, 50 and 75 kg N/fed., 
respectively. Three, five and five crosses had useful 
heterosis for 1000-kernel weight ranged from 5.00 to 
9.70%, 2.72 to 6.40% and 2.51 to 7.76% under the three 
N levels, respectively. For grain yield /plant, four, nine 
and eight crosses ranged from 11.41 to 17.49%, 2.90 to 
16.65% and 2.39 to 17.90% under 25, 50 and 75 kg 
N/fed., respectively. However, it could be concluded 
that comparable estimates of useful heterosis were 
detected under the three N levels. The cross; MELLAL-
1 x Gemmeiza 10 had useful heterosis for grain yield 
and mast of its components studied herein, especially 
under the lowest N level which considered as favourable 
environment. The progeny of this cross could be used in 
suitable breeding program to improve the potentiality of 
grain yield under the lowest level of N fertilization. 

Useful heterosis in wheat was previously reported by 
El-Sayed (1997), Patil et al. (1998), El-Seidy and 
Hamada (2000) and Jahanzeb and Ihsan (2004). 

Heritability in narrow–sense (Table 17) was relatively 
high for heading date at the lowest N level, no. of 
spikes/plant at the middle N level and 1000-kernel 
weight at the three N levels, suggesting that indirect 
selection based on these traits under these conditions 
could be effective to improve wheat genotypes. High 
values of narrow-sense heritability were also reported 
by Ikram and Tanach (1991), Kheiralla et al. (1993), 

Salem et al. (2000), Hamada (2003) and Hendawy and 
Maustafa (2003). 

Low estimates of narrow-sense heritability were 
observed for no. of spikes/plant, no. of kernels/spike 
and grain yield/plant at the three N levels, indicating 
that most of genetic variance may be due to non-
additive gene effect. These findings support the 
previous results of heterotic effects. Therefore, the 
breeding program based on bulk method might be quite 
promising to improve the present material. These results 
are in good agreement with those reported by Hassan 
and Abd El-Moniem (1991), Al-Kaddoussi (1996), 
Salem et al. (2000) and Hamada (2003). 
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>?@ABC DEFGوIAFJ KFLMN تPQRAMC STN UFVWXة اR[ IQK\N ]L\@X ^QI_اKXا `aJ تPEFVWAXا Db  
 

DcPbIXا D@c نPeCى1رKFhaXا KCPح KFMXدة1، اPLح KLأح Khب،  2، أسIc دRohLXا Koc نPLF@2س 

1PQRSTUVا XYZ ،\]را_Vا `Qaآ ،Scde \fمSh ،`QijfVا jkری` مmnUh  
  mnUhری` مjk اQijfV`، اQpV_ة، _ اmTtVث اV_را[j`Qآ، ماsdtV اmrVمSdQpaV qت2

  
  

DبIhXا qB@LXا  
  

           qwوه zwUraV `wQ{ورا |wQاآj} `wQنSU{ qwa] �wTtVا ا�wه qw� `م���wYUVا `wQ{راmVدة اSUVت اmاح� :CHAM-6/MayoN's, 
NABEK-4,MELLAL-1, LAKTA-1  ة_wwQUhة   7و_wwQUh ،9  ة_wwQUh ،10  S�ww94و س      �wwم �wwى واس�wwم Pww�U} qww�Vوا

dیSt�VتاS�kVا X�fUV تS .     Xwسmم qw� ىjا��wVا �wkن �Qpn�Vم اS�di �dpه `Q{راmVا |Qاآj�V2003/2004ه�� ا    `wcTم \w]ر_Ui
�w{ �wT}ث مm�wYیSت م�UQZ2004/2005      �w ا�Swiء وهqw� Swndp مmسmnUh .     Xwری` مjk اQijfV` –اmTtVث اV_را[QUpVSi `Q_ة 

 qه qdQhوj�QdVد اSUYV75،  50، 25ا  XpآN /ن�Sان وآ�� qaیSم SnQa] PkT�UVا ��S�dVا:  
-     �wم �w�}jUVا �QhوjwQ�dVى اm�YUV `tYن ���dUVا �Qhوj�dVى اm�Yم �T} \}Sنmل وم�mkTUVا q� �rdVاوح اj}16 %  qwVإ
25 %      qVاmwwTi �ww�}jUVا �QUwwY�Vا qwwVإ `twwYن ���dwwUVا �QhوjwwQ�dVى اm�wwYم �wwT} ًاjwwQ�t} jwwأآ� �wwpnVا �wwنSآ SwwUdQi ،13.75 % ،

4.73 %SfQم q��kVqVاm�Vا qa] � dVد اSfQوم PiSdYVد اje د .    XQw�f}ل وmwkTUVا qw� �r�Vا PQar} نSم�¡Si \أن z ی� sVوم� ذ
        `wیSUح \whأو �wأح jwt�fى ی�wVوا ���dwUVا �QUwY�Vى اm�Yم �T} |سSdUVا `Qij�Vم� اSنji رSQخ�¤i `راس�Vا �T} �pnVا q� jQ�t�Vا

  .اQtV¥` م� اma�Vث
- |Qاآj�Vا Pآ �Qi ی�St�Vن اSات   آjwUV qtیjp�Vا ¦c�Vی� اSt} م� qa]ت أSdیSt�Vه�� ا XQZ ن�Sوآ Sیmdfم �pnVء واSiا� ،`Q{راmVا

آSwن {Swtی� م�mسmwZ ©wة ا�QwpnV      . [�ی�ة مSU ی�ل [qa نSpح ا�nVف م� اSdQpn�Vت mhmVد ا�rVر اq�S�V م� ا§خ���Sت �Qi اS�kVت
      �wT}و `wروس�UVت اS�wkaV `wیmdfUVا qVSw] تSdQpn�Vا �QUpV   �QhوjwQ�dVت اSیm�wYم �wQUh .       ةmwZ ©wسmی� م�Swt} �Qwi Pw]S��Vن اSwوآ

  .ا�QpnV ومm�YیSت اjQ�dVو�Qh مmdfیX�fUV S اS�kVت مSU ی�ل [jQª} qa م�mس© mZة ا�QpnV م� Qi¥` إqV أخjى
%  �w�0.52ان،  /Nآ�T}25   Xwp مm�Yى % 1.84-إj}-0.58  % qVاوح ا�UVى mrVة اSdi �QpnVء [qa م�mس© ا»miی� م�  -
 qVى % 2.38-إm�Yم �T}50  XpآN/     qwVإ j�wR �wان وم�w�-1.15 %   ىm�wYم �wT}75   XwpآN/     qwو� ،jwQ�t�Vت اS�wkV ان�w�

`Zm��UVدة اSQYaV \fhرا �QpnVة اmZ ن�Sت آ§STVا X�fل           . مmwkTUVا `�wkV ی�mwi«ا ©wسmم� qwa] ءSwdi �QwpnVة اmwrV ى�wUVن اSwوآ
��wان و  /آ�wT}50   Xwp مm�wYى   %  23.34إ�w�2.29   qwVان،  /آm�Y25  Xpى ا�T} �QUY�V م% 27.71إqV  2.76وم�mنS{\ م� 

2.34  qVى % 32.6إm�Yم �T}75 Xpان/آ��. 
-            �wم Pw �«ا»ب ا qwa] ءSwdi �QwpnVة اmwrV ى�wUVاوح اjw} ،jwا�خ |wنSpVا qa]2.31   qwVى   % 26.75إm�wYم �wT}25   Xwpآ
N/ ،��2.72ان  qVى % 22.86إm�Yم �T}50  XpآN/ 2.37وم� ��ان  qVى % 25.53إm�Yم �T}75  XpآN/  تS�wkV ان��

`wwراس�Vا �wwT} لmwwkTUVت اSwwنmل وم�mwwkTUVا . �wwم ���dwwUVى اm�wwYUVا �wwT} �QwwpnVة اmwwZ XQwwZ ربSwwr} qwwVإ ��Sww�dVا ��wwه jQww}و
   .نtY` إqV اm�YUVى اqVSfV وا�Vى ی�Tث tYdi `¥QtaV S{ma}` أ[PQaZ (qa اma�Vث QtaV¥`(اjQ�dVو�Qh وهm اm�YUVى 

-  �wwpnVج أن اS�d�wwأس �ww�Uی \wwن¤� Pwwآ qwwa] : LAKTA-1 ×S�ww94س  ،METLLAL-1  × ة_wwQUh10 qww� Snام���wwاس �ww�Uی
 ̀ wراس�Vا �T} تS�kVا X�fUV Sni �QpnVة اmZ ��Sون� Snآmaس© سmم� qa] ءSdi ���dUVا �QUY�Vوف اj° �T} `Qij} ام�ji .  ا�wه

} ±Q Vا �SdfUi q{راmV² ا�S�UVات اjی�r} ن| أنSh qVإ`riSYVا ��S�dV³ی� ا. 
 
 


