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ABSTRACT: This investigation aimed to study genetic system for yield and some of its
components of eight parents, Gemmeiza 9, Giza 168, Sakha 94, Misr 1, Sham 6, Yacora, Ug 2
and Ug 4 and their crosses of wheat under two nitrogen fertilizer levels, 35 and 70 kg Nffed. in
2010/2011 and 2011/2012 seasons at Etay El-Baroud Agricultural Research Station, Egypt.
General and specific combining ability estimates were obtained by employing Griffing (1956 b)
diallel cross analysis designated as method Il model I. Nitrogen fertilizer levels mean squares
were found to be highly significant for all traits studied, indicating overall differences between
the two different nitrogen fertilizer levels for all traits. Genotypes, parents, the resultant twenty
eight crosses and parents vs. crosses mean square estimates were found to be highly
significant for all traits studied under the two nitrogen fertilizer levels and their combined data.
The interactions of genotypes, parents and the resultant crosses with the two different nifrogen
fertilizer levels were found to be highly significant for all traits studied. The interactions of
parents vs. crosses with the two different nitrogen fertilizer levels were found to be highly
significant for all traits studied, except biological yield/plant which found to be only significant
and harvest index (%) which found fo be non significant. General combining ability and specific
combining ability mean squares were found to be highly significant for all characters under
examination of two nitrogen fertilizer levels (35, 70 kgN/fed) with the combined data. The
GCA/SCA ratios were found to be greater than unity for all the studied traits, indicating that
additive and additive x additive types of gene action were of greater importance in the
inheritance of all traits studied. The interactions of two different nitrogen fertilizer levels with
general and specific combining abilities mean squares were found to be highly significant for all
traits studied. The wheat Sham 6 exhibited highly significant general combining ability effects in
grain yield and some contributory components ie., spike length, no. of grains/spike, no. of
spikelets/spike, 1000-grain weight and no. of grains/spikelet. For most yield and yield components
traits, hybrid combination Ug 2 x Ug 4 showed significant specific combining ability effects at the
two different nitrogen fertilizer levels and their combined data. However, the cross Sham 6 x
Yacora showed significant specific combining ability effects for number of spikes per plant, grain
yield/plant and biological yield/plant.

Key words: Heterosis, general and specific combining ability, diallel cross, nitrogen
fertilization and wheat.

INTRODUCTION

Wheat (Triticum aestivum L)) is the first
important and strategic cereal crop for the
majority of world’s populations. It has been
described as the ‘King of cereals’ because of
the acreage it occupies, high productivity and
the prominent position it holds in the
international food grain trade.

Use of half diallel technique to obtain
genetical information for the studied

characters j.e. yield and yield components in
wheat is very important technique. In this
respect, additive and dominance gene effects
are importance of controling the genetic
system of the inheritance of these characters.

The differential response of genotypes
when subject 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.
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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. Combining
ability analysis is the most widely used
biometrical tool for classifying lines in terms
of their abilty to combine in hybrid
combinations. With this method, the resulting
total genetic variation is partitioned into
general combining ability, as measure of
additive gene action and specific combining
ability, as measure of non-additive gene
action.

The objectives of the present study are to
establish: (1) To evaluate eight wheat
genetic recourses under different conditions
(two nitrogen fertilizer levels). (2) To evaluate
heterosis expression for grain yield and its
contributory traits. (3) The magnitude of both
general and specific combining abilities and
their interaction with the two nitrogen fertilizer
levels, as two different environmental
conditions (two nitrogen fertilizer levels)
according to Griffing (1956 b).

MATERIAL AND METHODS

The experiments was carried out at Etay
El-Baroud Agricultural Research Station,
Egypt during the two successive seasons
2010/2011 and 2011/2012. Eight common
wheat varieties and lines wide divergent
origins were selected for this study. The
names pedigree, code number and origins of
these varieties and lines are presented in
Table (1).

In 2011/2012 season, the parental
varieties and their possible 28 crosses were

sown on 17th November under two nitrogen
fertilizer levels (35 and 70 kg. nitrogen per
faddan), which would be mentioned in the text
as stress condition (S) and normal condition
(N), respectively. The two experiments were
arranged in a randomized complete block
design (RCBD) with three replicates per each
fertilizer level.

Each plot consisted of two rows with 30
cm. between rows; each row was two meters
long and apart, plants within row 10 cm. apart
allowing a total of 40 plants per plot. Ten
guarded plants were randomly selected from
each plot for subsequent measurements:
number of spikes per plant, spike length,
number of spikelets per main spike, number of
grains per main spike, 1000 grain weight,
number of grains/spikelet, grain yield (g/plant),
straw yield (g/plant), biological yield /plant and
harvest Index (%)

Two steps are involved in the analysis of
the data. The first step consists of the ordinary
analysis of variance for testing the null
hypothesis that these are no genotypic
differences among the F1’s and the parents.
Only when the significant differences among
these are established, there is needed to
proceed for second step analysis, i.e., the
combining ability analysis, (Griffing approach,
method Il model | 1956 b).

In 2010/2011 season, grains from the
parental varieties were sown at various dates
in order to overcome the differences in time of
flowering during this season. All possible cross
combinations without reciprocals were made
among the eight varieties, giving of twenty
eight crosses.

Table (1). Name, pedigree and source of the studied bread wheat genotypes.

genotypes

pedigree

Gemmeiza9

ALD"s"/HUAC//CMHT74A-63015XcBm4583-5Gm-1Gm-0Gm

Giza 168

MRL/Buc//Seri CM93046-8M-0Y-OM-2Y- OB-OGZ

Sakha 94

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

Misr 1 KAUZ /6/ ATL 66 /H567.71 // ATL 66 /5/ PMNS // S948

Sham 6 CMSS 96Y 02567S-040Y-020M-050SY-020SY-4M-OY

Yacora Ciano67//Sonra6411/Klein Rendidor/3/IL8156Y-2M-1Y-OM-302M

Ug 2 SSER 11/MLAN

1
2
3
4
5
6
7
8

Ug4 PGO/SER1/BAV92
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The average heterosis overall crosses
were calculated partitioning the genotypes
sum of square to its components i.e.,
parents, crosses, and parents vs. crosses.
Useful heterosis for each trait of individual
cross was expressed as percent increase of
F1 performance above the better parent
values. To test the significance of the useful
heterosis effect.

The combined analysis was calculated
over the nitrogen fertilizer levels to test the
interaction of the different genetic
components with the two different nitrogen
fertilizer levels, and that was done whenever
the homogeneity of variance was detected.

RESULTS AND DISCUSSION

For better representation and
discussion of the results obtained
herein, it would be preferred to outline
these results into three parts as follow:

1- Variation and Mean performance.

2- Heterosis.

3- Griffing’s approach.

1. Variation and interaction with

nitrogen fertilizer-levels:

The analysis of variance of each
nitrogen fertilizer levels together with the
combined data for all traits studied is
presented in Table (2).

Nitrogen fertilizer levels mean squares
were found to be significant for all traits
studied with the mean values of normal
nitrogen fertilizer level (70 kgN./fed), being
higher than those of the low nitrogen
fertilizer level (35 kgN./fed) in all cases,
except 1000-grain weight.

Genotypes, parents and F1 hybrids
mean square estimates were found to be
highly significant for all traits studied under
the low and normal nitrogen fertilizer levels
as well as the combined data, indicating
overall differences among these
populations.

Parents vs. crosses mean squares as
an indication to average heterosis overall
crosses under the two nitrogen fertilizer
levels and their combined data, were found
to be highly significant for all traits studied,

except spike length under normal nitrogen
fertilizer level.

The interaction of genotypes, parents
and F1 hybrids with the two different
nitrogen fertilizer levels was found to be
highly significant for all traits studied,
indicating that these genotypes were
inconsistent from nitrogen fertilizer level to
another.

The interactions of parents vs. crosses
with the two different nitrogen fertilizer levels
were found to be highly significant for all
traits studied, except harvest index. It could
therefore be concluded that the test of
potential parents for expression of heterosis
would be necessarily conducting over a
number of environmental conditions. These
results are agreement with those obtained
by El-Sayed (1997), Al-Gazar (1999) and
Hendawy et. al., (2005).

2- Heterosis:

Useful heterosis expressed as the
percentage  deviation of F1 mean
performance from the better parent for all
traits studied are presented in Table (3).
High positive values of heterosis would be of
interest in all characters studied.

As for number of spikes per plant, three
hybrid combinations exhibited significant
under low and normal nitrogen fertilizer
levels as well as the combined analysis.
These results were in harmony with those
recorded by Hendawy (1990), Ashoush
(1996), El-Hosary et.al, (2000), Bayoumi
(2004), Dawwam ef. al., (2007), Akbar et.al.,
(2010) and Rady et.al., (2011).

Concerning number of spikelets per
spike, twenty five crosses were found to
exhibit highly significant heterosis under the
two nitrogen fertilizer levels and the
combined data. These findings were in
agreement with those confirmed by Comber
(2001), Akbar et.al., (2010), Kumar et. al,
(2011) and Arab (2012).

Concerning spike length, four crosses
studied were found to exhibit highly
significant positive useful heterosis under
stress nitrogen fertilizer level and the
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Table (3): Percentage of heterosis over better parent for yield and yield components
traits studied under the tow nitrogen fertilizer levels.

No. of spikes / plant No. of spikelets/ spike Spike length (cm)

Crosses
Normal Comb Normal Normal

Low (N) (N) Ny frow@y| Ny [comb)| Lowny | (N

Gemmeiza 9x Sakha 94 -22.86** 1.36** |-10.28** | 0.77* | 0.54* 0.65** -0.50 -5.35*
Gemmeiza 9x Giza 168

2.70* 11147 | 7.28** | 0.00 0.59** 0.30 -0.08 1.15*

Gemmeiza 9x Misr 1 282 [ 1332+ | 075 |e32 | 7.93+ | 713% |-1.19+ | 130~

Gemmeiza 9x Sham 6 577 | 608 | 592 [ 7720 | 518~ | 640~ | 250~ | 520~ | 113

Gemmeiza 9x Yacora -25.78* | -21.13* | -23.37* [17.02**| 9.54** | 13.10* | 1.83** | -4.70** | -1.63*

Gemmeiza 9x Ug 2 -18.70" | -15.92* | -17.26** [15.37**| 7.20** | 11.06* |-15.59** | -14.41** | -14.96**

Gemmeiza 9x Ug 4 -37.95%* | -17.23* | -27.19** |14.27**| 11.16** | 12.66** | -1.37* | -6.18** | -3.92**
Sakha 94x Giza 168

-5.15** -7.63** | -6.49* | -0.54 | -0.81** | -0.68** | -7.87* | -7.21** | -5.64*

Sakha 94x Misr 1 469~ | 534~ | 563+ [ 217 | 508~ | 364~ | -079* | 597~ | -1.19~

Sakha 94x Sham 6 3050 |-28.40* [-20.20* [ 314 | -1.16* | 0.00* | 270+ | -8.14~ | 318

Sakha 94x Yacora -10.05" | -10.39* | -11.65** [14.65**| 8.06™ | 11.20* | 8.66™ | -4.70** 1.31*

-19.33 | 1221 | -15.25" | 9.33** | 2.54* 5.75* -0.20 | -11.60* | -6.47*

-44.93* | -35.31** | -39.41** | 6.65** | 0.90** 3.66™ |-14.11*| -10.16* | -10.97*

Giza 168x Misr 1 068+ |19.08~ | 587 | 550~ | 851 | 7.06~ | -0.74* | o011 -0.30

Giza 168x Sham 6 444~ | 1038~ | 357 [521 | 0.990~ | 301> | 7.80 | <152 | 438~

Giza 168x Yacora -0.43 3.65* | 1.78* |[16.51*| 8.66* | 12.40** | -2.04* | -2.97* | -1.98**

26.22** | 27.57* | 26.95 | 9.14* | 3.38** 6.11** 1-13.03**| -8.07* | -10.49**

-8.15** | -10.78** | -9.57* | 7.59** | 5.91** 6.72* -0.38 471 | -1.81*

-19.56* | 9.52** | -3.28* | 6.58** | 9.58™ 8.09** | 2.99* | -4.00** -0.64~

.77 1.62 | -5.41* |11.94**| 7.54* 9.63** | -4.74* -0.28 -1.52**

12797 | -2.93** | -7.27* | 8.22** | 5.27* 5.94* 1-11.98*| -9.71* | -10.80*

-15.23 | 12.22% | 0.14* | 419" | 1.79* 294 | -6.27* | -7.36* | -6.84*

-0.85 37.75** | 19.90** |10.98**| 5.98** 8.36™ | 3.05* 1.42* 2.16*

-21.807 | -29.46** | -26.20* | 9.14** | 3.86™ 6.36™ 013 | -11.97 | -6.44*

-37.35" | -24.13* | -30.02** | 3.74** | 3.25* 3.49** | 6.53* | -3.59** 1.65*

-17.627 | -10.45* | -13.76** | 9.00** | 6.89** 7.89** 118.16* | -3.59** | 5.85**

-8.44 | 22.81* | 8.36 | 9.95" | 3.20** 6.41* | -2.61* | -2.09* | -2.34**

7.07* 14.70** | 10.18* | 8.87** | 3.00** 5.11* 0.27 -1.64** -0.73*

0.86 0.70 0.77 0.54 0.45 0.49 0.63 0.56 0.58
1.14 0.93 1.01 0.72 0.60 0.64 0.83 0.74 0.76
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Table (3): Cont.

Crosses Biological yield/plant (g) Harvest index (%)
Straw yield/plant (g) Grain yield/plant (g)

Low [ Normal | Comb Low [ Normal | Comb Low [ Normal | Comb Low | Normal [ Comb

(N) (N) N) (N) (N) N) (N) (N) N) (N) (N)

-11.40[31.57**|10.96** |-36.98**| -7.73** |-21.29**[-24.40**|10.97** [ -5.71** | -9.82** [-15.10**|-

10.51*]11.98* [11.27*| 3.35** [13.46**| 8.93** | -0.06 | 8.19** | 4.30** | 5.55** |10.51**

23.41**[28.81**|26.18** [-11.63**| -8.33** [ -9.86** | 1.13** | 3.74** | 2.50** |-12.36**|-10.88**|-

52.74**[34.01** | 37.40™* [-13.24**| -8.38™* [-10.64**|10.91** [11.79** |11.37** |-21.78**|-18.04**|-

38.18**[25.65** | 31.45* [-10.78**|-13.50**[-12.31**| 6.28* [-0.74** | 2.39** | 7.62** |12.04**

21.46**[18.55* | 19.93** [-22.43"*|-16.85**[-19.44**|-10.52**[-11.91**|-13.13**[ -9.28** | -5.61** | -

30.73**[29.05** | 29.85** [-27.17**|-20.85**[-23.78**|-16.47**[-13.46*|-14.88**|-12.80**| -8.54** |-

-27.27**-32.71**]-30.13**| 8.19** | 2.62** | 5.12** |-11.95"*|-16.48**|-14.38**| 22.87** [22.87** [22.87**

10.43*|39.89** [25.54* |-19.54*[ 8.33** | -4.53** [ -5.92** |21.87*| 8.74* | -0.68 | -1.16 | -0.93

-1.35 |-23.55"*|-13.90*%[-24.01**|-20.34**[-21.97**|-17 .44**[-26.41**|-26.74**[ 4.27** | 8.25* | 6.35™*

75.86"*[71.36** | 73.44* [ -8.71** |-13.20**[-11.23**|20.77** [14.37** |17.22**| 4.85* | -0.37 | 2.12**

9.86* |130.08** [20.49**|-19.06**[ -6.00** |-11.80**|-10.20**] -0.36 |-4.73**| 9.46™* | 5.15* | 7.21**

5.87** | 1.69* [ 3.68™* |-30.04**|-35.98"*|-33.34**|-24.30**|-32.1 7**|-28.64**| 7.11** | 1.98**

-6.53* [-2.25** | -4.34** [16.73"* |11.05* | 13.60** | -5.87** | -3.85** [ -4.81** | 26.95** [22.73**

11.32*]-2.98* [ 3.23** | 0.13 [10.40**| 5.79** [-9.01** | -2.56** | -5.55** |10.05**[13.29** | 11.72*

38.43**[37.27**|37.81**[-1.57** | -8.88™* [ -5.95* |12.37**| 5.84** | 8.75** | 32.04** | 25.66** [28.76™*

-1.20 [-6.67** | -4.07** [22.85"*|19.63** [21.07** | -4.06** |-11.80**| -8.88** | 36.76"* | 35.64** [36.18"*

-4.51** [-8.10* | -6.39** [-12.59**|-19.28**|-16.28**|-27.57**|-32.48**|-30.84**| 23.00** [ 19.55** [21.22**

11.72*130.49** [19.46**| -6.61** | 9.62** | 2.13** | -0.04 |18.58**| 9.78** | -6.58* | -7.56* | -7.08**

97.13"*[135.64117.81*] 0.84 |23.16**[13.38**|34.40** [59.83** |48.48** [-10.38™*| -9.03** [ -9.69**

-0.50 [23.91**]|12.33**[-9.76*| 0.89 [-4.02**|-9.12** | 4.50* |-3.73** | 3.62** | -3.46™* [ 0.00

36.55**[39.07** | 37.87** [ -3.23** |24.14* [11.51**| 1.51** [19.83** |11.17* | -4.67** | 3.60**

N57.271143.79150.03*1 49.54* | 62.15** [56.63** | 87.09** [88.77** | 88.02** [ -9.12** | -0.09** | -

35.45**[31.41** | 33.33** [-10.63**|-21.29**[-16.74**| 7.67* [-2.72** | 1.90** |-12.66**|-17.73**|-

38.70** [36.22** | 37.40** [-19.21**|-25.38**[-25.89**| -3.37** [ -5.81** | -4.71** |-14.47**|-15.13**|-

71.21**[60.40*|165.40 0.48 |-1.97*[ -0.90 |25.13*[18.36**|21.38** |-13.22**|-13.80**|-

102.87*126.68*|115.66*126.29** | 49.87** [39.54** | 52.98** [74.91** |65.12** |-16.58"*|-14.31**|-

42.34** [43.50" | 42.94™* [32.14** | 22.26** [ 26.48** | 32.67** | 26.20** |29.07**| -0.38 [-3.12**

LSDS% | 151 | 141 | 144 | 156 | 137 | 1.44 | 051 | 046 | 048 | 173 | 129

LSD1% | 501 | 188 | 188 | 208 | 182 | 1.88 | 068 | 061 | 063 | 230 | 1.72
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Table (3): Cont.

No. of grains/ spike No. of grains/spikelet 1000-grain weight (g)

Crosses

Normal Normal Normal
Low (N) (N) Comb (N) [ Low (N) (N) Comb (N) [ Low (N) (N) Comb (N)

15.09* | -7.34* 2.36™ 1425 | -7.84* 1.88** 19.34 | 21.00" | 20.16**

-1.83" -1.22 -1.51 -1.82 | -0.68* | -1.63* 4.29** 2.66™ 3.49*

Gemmeiza X Mist 1 4 39+« | 200+ | -3.63* | -9.98* |-10.11* | -1005~ | 9.03 | 224+ | 568

Gemmeiza 9x Sham

4.63** | -11.51* | -5.25* | -2.87* | -12.73** | -10.50* | 12.88** | 13.26™ | 12.10*

16.87* 6.39* 11.13* -0.12~ -2.89* [ -1.57* | 20.67* | 16.43** | 18.57*

-6.78** | 1035 | -8.66* | -7.81™ | -10.77** | -9.34* | 10.95* | 16.39** | 13.55*"

-19.85* | -25.86™ | -23.06** | -28.98** | -32.88** | -31.00** | 33.04** | 27.06* | 30.09**

Sakha94x Giza 168 | 31 74 | go7* | 1841 | 3245+ | 911 | 1939~ | 835~ | 537~ | 680

Sakha 94x Misr 1 206 | 426~ | 961 | 2866~ | 403~ | 1487 | 180~ | 351~ | 264~

Sakha94xSham6 | 35 g« | 305~ | 1478~ | 3328+ | 511~ | 1751~ | 13.03 | 1000 | 1156

Sakha 94x Yacora 18.63** | 12.81* | 14.08™ | 21.53* 8.76™ 14.38* | 13.60 | -2.40* 5.68™

39.87** | 15.86™ | 26.23* | 48.43 | 21.72** | 33.48* | -2.08** 2.28* 0.00

21.02** -0.05 9.06™* 29.86** 8.40™* 1784 | -2.59* | -5.96" | -4.24*

Giza 168x Misr 1 497 | 578~ | 538+ | 058+ | 249~ | 155+ | 385+ | 379~ | 382

Giza168xSham6 | goowx | 4509 | 135+ | 363~ | 155~ | 134~ | 904~ | 041 | 447~

Giza 168x Yacora 22.73* 8.59** 14.99* 5.36™ -0.07 2.52* 18.67* 4.76* 11.79*

3.76* -1.00 1.25 9.53* 1.01* 5.09** 2.26™ 2.24* 2.25*

4.82* -3.64** 0.30 -0.50* [ -9.01* | 517 4.67* 7.62* 6.12**

4.79** 7.29* 6.06™* -0.67* | -2.09* | -1.89* 6.63** 2.50* 4.63**

12.88* | 17.96* | 15.66** 0.88™ 9.68™ 5.49* 11.68* 9.27* 10.49*

-1.18 8.42* 3.71* -1.55** 3.02* 0.75* 2.51* 7.09** 4.70**

-3.64** 1.10 -1.37 -2.00* | -0.40** | -1.19* | 16.41* 6.03** 11.31*

5.40™ 8.32* 7.00** -4.99** 2.21* -1.22** | 18.47* 5.31* 11.96*

3.10* -4.00* | -3.76* 3.81* -6.47 | -1.78* 9.16™ 17.05* | 12.93**

-5.13* 0.36 -2.19* 241 | 281 | -4.88 | 19.46™ | 23.41* | 21.37*

23.76** 8.86™ 15.60* | 13.55** 1.83* 7.41* 17.80* | 2435 | 19.57*

18.42 | 14.99* | 16.54** 7.72* 11.41* 9.65* 16.02** | 14.06™ | 15.05*

18.20* | 12.93* | 15.38** | 10.05* 9.64** 9.84* 9.01* 15.07 | 11.91**

1.77 1.76 1.73 0.1 0.09 0.10 19.34 0.48 0.47
2.36 2.34 227 0.15 0.13 0.13 4.29 0.64 0.62
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combined analysis, however, four hybrid
combinations showed highly significant
positive useful heterosis under the stress
nitrogen fertilizer level and two crosses
showed highly significant useful heterosis
under normal nitrogen fertilizer level.
These results were in harmony with those
observed by Al-Kaddoussi and Hassan
(1991), Hendawy (1994 a), Hewezi (1996),
Seleem et.al, (2011), EI-Shal (2005) and
Rady et.al., (2011).

Concerning number of grains per spike,
fourteen crosses showed highly significant
useful heterosis under the two nitrogen
fertilizer levels and the combined, the best
crosses were Sakha94 x Ug2 and
Sakha94 x Giza 168. These results were in
agreement with those recorded by El-Seidy
and Hamada (2000), Seleem (2001),
Bayoumi (2004), Sharief et.al., (2006) and
Rady et.al., (2011).

As for no. of grains spikelet, eleven
crosses studied were found to exhibit
highly significant positive useful heterotic
effect under two nitrogen fertilizer levels
and the combined data. The best crosses
were Gemmeiza 9 x Sakha 94 and Giza
168 x Yacora under low nitrogen fertilizer
level (35 kgN./fed), and the cross Misr 1 x
Yacora under normal nitrogen fertilizer
level (70 kgN./fed) and , the combined
data. Significant heterosis was found also
by Arab (2012)

Concerning 1000-grain weight, twenty
five crosses showed highly significant
useful heterosis under the two nitrogen
fertilizer level and the combined. The best
cross was Giza 168 x Sham 6 under stress
nitrogen fertilizer level and their combined
data and the cross Sakha 94 x Ug 2 under
the normal nitrogen fertilizer level. These
results were in harmony with those
obtained by Shrief et.al., (2006), Hendawy
etal, (2007), Akbar etal, (2010) and
Rady et.al., (2011).

As for straw vyield per plant, twenty
crosses showed highly significant useful
heterosis under the two nitrogen fertilizer
levels and the combined analysis and one
cross under the normal nitrogen fertilizer
level and the combined analysis. The best

crosses were Sham 6 x Yacora, Misr 1 x
Yacora and Yacora x Ug 4 under tow
nitrogen fertilizer levels and their combined
data.

Concerning grain yield per plant, seven
crosses showed highly significant useful
heterosis under the two nitrogen fertilizer
level and the combined analysis and four
crosses under the normal nitrogen fertilizer
level and the combined analysis. The best
crosses of these superior six crosses were
Sham 6 x Yacora and Yacora x Ug 4 under
tow nitrogen fertilizer levels and their
combined data. These findings agrees with
the general trend where the expression of
heterosis for a complex trait could be
explained on the basis of component
interaction, as numerical value recorded for
a complex trait is always a function of its
components. It could be calculated that
these crosses would be efficient and
prospective in wheat breeding programme
for improving grain vyield especially under
low input conditions. Heterosis for grain yield
per plant was previously found by Seleem
(1993), Hendawy (1994 a), El-Sayed (1997),
Saad (1999), Darwish and Ashoush (2003),
El-Sayed and Moshref (2005), EIl-Shal
(2005),Sharief ef. al., (2006), El-Borhamy
etal, (2008), Mekhamer (2009), Akbar
et.al., (2010) and Kumar et.al., (2011).

Concerning biological yield per plant, ten
crosses showed highly significant useful
heterosis under the two nitrogen fertilizer
level and the combined analysis, three
crosses under the normal nitrogen fertilizer
level and the combined analysis and two
crosses under the stress nitrogen fertilizer
level and the combined analysis. The best
cross of these superior ten crosses was
Sham6 x Yacora, followed by Yacora x Ug4
under tow nitrogen fertilizer levels and their
combined data. Significant heterosis was
also found by Hewezi (1996), El-Gazar
(1999), El-Sayed and Moshref (2005) and
Mekhamer (2009).

As for harvest index, eleven crosses
showed highly significant useful heterosis
under the two nitrogen fertilizer level and the
combined analysis. The best cross of these
superior eleven crosses was Giza168 x Ug2,
followed by Giza168 x Yacora under tow
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nitrogen fertilizer levels and their combined
data. Similar results were previously
reported by El-Sayed and Moshref (2005),
El-Shal (2005), Mekhamer (2009) and
Rady et.al., (2011).

Griffing’s approach:

Estimates of both general combining
ability (GCA) and specific combining ability
(SCA), mean squares were computed
according to Griffing (1956 b) method 2
model 1. The combined analysis was
calculated over two nitrogen fertilizer levels
(35, 70 kgN/fed) with their combined data
to test the interaction of the different
genetic components with the two different
environmental conditions, and that was
done whenever the homogeneity of
variances was detected. The analysis of
variance of each nitrogen fertilizer levels
together with the combined data for all
traits studied are previously mentioned in
Table (2).

General combining ability and specific
combining ability mean squares were
found to be highly significant for all
characters under examination of two
nitrogen fertilizer levels (35, 70 kgN/fed)
with the combined data. This would
indicate the importance of both additive
and non-additive genetic variance in
determining the performance of all traits
studied.

The GCA / SCA ratios were found to be
greater than unity for most studied traits,
indicating that additive and additive x
additive types of gene action were of
greater importance in the inheritance of all
traits studied. It is therefore could be
concluded that, the presence of large
amount of additive effects, suggests the
potentiality for obtaining further yield and
yield components improvements. Also,
selection procedures based on the
accumulation of additive effect would be
successful in improving these character
studied. However, to maximize selection
advance, procedures which are known to
be effective in shifting gene frequency
when both additive and non-additive
variances are involved, would be preferred.
These results were in harmony with those

recorded by El-Sayed (1997), Hendawy
(1998), Mahrous (1998), Seleem (2001),
Abd El-Aty (2004), El-Sayed and Moshref
(2005), Hendawy et. al., (2005), Dawwam
et. al., (2007), EI-Shamarka et. al., (2009),
Rady et. al., (2011) and Adel and Ali (2013).

The interactions of two different nitrogen
fertilizer levels with general and specific
combining ability mean squares were found
to be highly significant for all traits studied,
except number of spikelets per spike which
found to be only significant Table (2). This
indicate that additive and non-additive
genetic variance behave differently from
nitrogen fertilizer level to another. The
interactions of specific combining ability
mean squares with the two different nitrogen
fertilizer levels were found to be highly
significant for all traits, except number of
spikelets per spike which found to be only
significant. The significant interaction of
additive gene effects with nitrogen fertilizer
levels for these traits indicated that,
selection for these characters would not be
effective in a single environment and more
environments would be required. Similar
results were recorded by Sharma et al,
(1991), Hendawy (1998), Seleem (2001),
Awan et. al., (2005), Chowdhary et. al,
(2007) El-Marakby et al, (2007), EI-
Shamarka et. al., (2009) and Rady etf. al,
(2011).

3-A. General combining ability
effects:

Estimation of the general combining
ability effects (§i) of the individual parental
lines for each trait under the two nitrogen
fertilizer levels with their combined data are
given in Table (4). General combining ability
effects computed herein were found to be
differed significantly from zero in most
cases. High positive values of general
combining ability effects would be of interest
in most traits in question.

Concerning number of spikes per plant,
highly significant effects were detected for
Misr 1, Sham 6, Yacora and Ug 2 under two
nitrogen fertilizer levels and their combined
data, while, Ug 4 under normal nitrogen
fertilizer level (70 kgN/fed) and the
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combined analysis. As observed by many
workers i. e., Al-Gazar (1999), Kashif and
Khalig (2003), Awan et al, (2005),
Hasnain ef. al., (2006), Mahpara et. al.,
(2008), Arab (2012) and Adel and Al
(2013).

As for number of spikelets per spike,
highly significant effects were detected for
Gemmeiza 9, Sakha 94 and Giza 168
under two nitrogen fertilizer levels and their
combined data, while, Sham 6 under
normal nitrogen fertilizer level (70 kgN/fed)
and the combined analysis. As observed
by many workers i. e., Seleem (2001),
Esmail (2002), Kashif and Khaliq (2003),
Hasnain ef. al., (2006) and Adel and Al
(2013).

Concerning  spike  length,  highly
significant effects were detected for
Gemmeiza 9 and Sham 6 under two
nitrogen fertilizer levels and their combined
data, while, Giza 168 showed highly
significant under low nitrogen fertilizer level
(35 kgN/fed) and the combined analysis
and Yacora under normal nitrogen fertilizer

workers i e., AlGazar (1999), Esmail
(2002), Awan et. al., (2005), Hasnain et. al.,
(2006), Mahpara et. al., (2008), Arab (2012)
and Adel and Ali (2013).

As for no. of grains/spikelet, highly
significant effects were detected for Ug 2,
Giza 168 and Ug 4 under two nitrogen
fertilizer levels and their combined data, and
Sham 6 showed highly significant under
normal nitrogen fertilizer level (70 kgN/fed)
and the combined analysis.

Concerning 1000-grain weight, highly
significant effects were detected for
Gemmeiza 9 and Ug 4 under two nitrogen
fertilizer levels and their combined data,
while, Sakha 94 showed highly significant
under low nitrogen fertilizer level (35
kgN/fed) and the combined analysis and
Sham 6 under low nitrogen fertilizer level (35
kgN/fed) only. As observed by many
workers i e., AlGazar (1999), Esmail
(2002), Kashif and Khaliq (2003), Abd-El Aty
(2004), Awan et. al., (2005), Hasnain et. al.,
(2006), Mahpara etf. al., (2008), Arab (2012)
and Adel and Ali (2013),

level (70 kgN/fed). As observed by many

Table (4): Estimates of general combining effects for parents evaluated under the two nitrogen
levels and their combined data for yield and yield components traits.

No. of spikes/plant

No. of spikelets/spike Spike length (cm)

Parents Low |[Normal| Comb | Low [Normal| Comb | Low |Normal| Comb
(N) (N) (N) (N) (N) (N) (N) (N) (N)
Gemmeiza 9 -089 | 244 | 164 | 1.16* | 0.90* | 1.03** | 0.49* | 0.61** | 0.55**
Sakha 94 -058 | -0.73 | -0.66 | 0.34* | 0.10* [ 0.23** | -0.33 | -0.15 | -0.24
Giza 168 055 | 169 | -1.13 | 0.62** | 0.40* [ 0.51** | 0.34* | 0.02 | 0.18**
Misr 1 0.26™ [ 1.43** 084 | -019 | -027 | -0.23 | -0.01 | -0.05 | -0.03
Sham 6 042** | 1.40* | 091** | 0.09 | 0.32**| 0.20* | 0.63** | 0.73** | 0.68**
Yacora 0.56* [ 0.41** [ 0.48** | -051 | -0.36 | -0.43 | -0.23 | 0.17** | -0.03
Ug2 0.84** [ 0.88** [ 0.86* | -0.72 | -0.39 | -056 | -1.02 | -1.25 | -1.13
-0.06 | 0.74** | 0.34* | -0.80 | -069 | -0.75 [ 0.13 | -0.08 | 0.02
0.18 0.15 0.06 0.11 0.09 0.04 0.13 0.12 0.05
0.24 0.19 0.08 0.15 0.12 0.05 0.17 0.15 0.06
0.27 0.11 0.06 0.17 0.07 0.04 0.20 0.09 0.05
0.36 0.11 0.06 0.23 0.07 0.04 0.26 0.09 0.05
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Table (4): Cont.
No. of grains/spike No. of grains/spikelet 1000-grain weight (g)

Parents Low Normal | Comb. Normal | Comb. Low Normal | Comb.
(N) (N) (N) (N) (N) (N) (N) (N)

Gemmeiza9 | 0.54** | -1.82 -0.64 -0.20** | -0.17** | 0.86** 1.44* | 1.15*
Sakha 94 -2.32 -1.74 -2.04 -0.08** | -0.11* | 0.19** 0.09 0.14*
Giza 168 516* | 3.74* 4.46™ 0.09** | 0.11** -1.20 -1.40 -1.29

Misr 1 -1.63 -3.72 -2.67 -0.12** | -0.08* | -0.37 -0.32 -0.35
Sham 6 0.00 3.22* 1.61** 0.08** | 0.03** | 0.38** -0.38 0.00
Yacora -4.65 -1.94 -3.29 -0.03** | -0.08* | -0.68 -1.07 -0.88

Ug?2 4.85** | 4.09** 4.47* 0.23* | 0.27* -1.99 -1.40 -1.70

-1.95 -1.85 -1.90 0.03** | 0.03** | 2.81** 3.04* | 2.93**

0.37 0.37 0.14 0.02 0.01 0.10 0.10 0.04

0.49 0.49 0.19 0.03 0.01 0.14 0.13 0.05

0.56 0.28 0.14 0.01 0.01 0.15 0.08 0.04

0.74 0.28 0.14 . 0.01 0.01 0.20 0.08 0.04

Straw yield/plant (g) Grain yield/plant (g) Biological yield/plant (g) Harvest index (%)

Parents Normal | Comb. Normal | Comb. Normal [ Comb. Normal Comb.

N | (N N | (N (N) (N) (N)

emmeiza 9 377 3.73* -8.03 | -6.39 -4.26 | -2.66 |-4.53|-4.85

Sakha 94 275 12.15™ -3.94 [ -3.73 -1.20 | -1.58 |-2.83 |-2.70

Giza 168 -2.07 | -1.00 -6.02 | -3.94 -8.08 | -4.93 |-0.74 |-1.12

Misr 1 3.50* | 2.46™* 2.39* [1.87* 5.99* | 4.32** | -0.08 |-0.66

Sham 6 5.36** [ 5.08** 8.30** | 5.61** 13.67**110.69**| -1.13 | 0.15

Yacora -6.78 | -6.78 -2.09 [ -2.24 -8.87 | -9.01 |3.41*|3.22**

Ug?2 -3.02 | -2.78 3.99** | 4.05** 0.95* | 1.26™ |3.1A7**|2.78**

Ug4 -3.60 | -2.86 5.40* |4.77* 1.80%* | 1.91** | 2.73**|3.18**2.95™

Lsp 005 0.30 | 012 029 | 012 0.10 0.04 | 036|027 0.12

g 001 039 | 0.16 038 | 0.16 0.13 0.05 | 048 1036 | 0.16

Lsp 005 022 | 012 022 | 012 007 | 004 | 055|020/ 012
9i-9i 901 022 | 0.12 022 | 012 007 | 004 |073]020] 012
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As for number of grains per spike,
highly significant effects were detected for
Giza 168 and Ug 2 under two nitrogen
fertilizer levels and their combined data,
while, Sham 6 showed highly significant
under normal nitrogen fertilizer level (70
kgN/fed) and the combined analysis and
Gemmeiza 9 under low nitrogen fertilizer
level (35 kgN/fed) only. As observed by
many workers J e., Al-Gazar (1999),
Esmail (2002), Kashif and Khaliq (2003),
Abd-El Aty (2004), Awan et. al., (2005),
Hasnain ef. al, (2006), Arab (2012) and
Adel and Ali (2013).

Concerning straw yield per plant, highly
significant effects were detected for
Gemmeiza 9, Sakha 94, Misr 1 and Sham
6 under two nitrogen fertilizer levels and
their combined data.

As for grain vyield per plant, highly
significant effects were detected for Misr 1,
Sham 6, Ug 2 and Ug 4 under two nitrogen
fertilizer levels and their combined data.
However, it is appear that, the parent
which possesses high GCA effects for
grain vyield/plant might be also do for one
or more traits contributing to vyield, while
the parent which had high GCA effects for
one or more of yield components not
necessarily had high GCA effects for yield
it self. As observed by many workers i. e.,
Al-Gazar (1999), Seleem (2001), Esmail
(2002), Kashif and Khalig (2003), Abd-El
Aty (2004), Awan et. al., (2005), Hasnain
et. al., (2006), Mahpara et. al., (2008) and
Arab (2012).

Concerning biological yield per plant,
highly significant effects were detected for
Misr 1, Sham 6, Ug 2 and Ug 4 under two
nitrogen fertilizer levels and their combined
data. As observed by many workers i. e.,
Khan et. al, (2007) and Seboka ef. al,
(2009).

As for harvest index, highly significant
effects were detected for Yacora, Ug 2 and
Ug 4 under two nitrogen fertilizer levels
and their combined data.

3-B. Specific combining ability
effects:

Estimates of the specific combining
ability effects (Si) for the twenty eight

hybrid combinations at the two different
nitrogen fertilizer levels and their combined
data are presented in Table (5).

As for number of spikes per plant, seven,
nine and nine hybrid combinations under the
two nitrogen fertilizer levels (35, 70 kgN./fed)
and their combined data, respectively
showed highly significant and/or significant
positive specific combining ability effects.
However, five crosses showed highly
significant specific combining ability effect
under the two nitrogen fertilizer levels and
their combined data. The cross Ug 2 x Ug 4
gave the highest desirable (Sij) value for this
trait, followed by Sham 6 x Yacora. As
observed by many workers j.e., Kashif and
Khaliq (2003), Awan et. al., (2005), Hasnain
et. al., (2006), Mahpara ef. al., (2008), Arab
(2012) and Adel and Ali (2013).

Concerning number of spikelets per
spike, nine, eight and twelve hybrid
combinations under the two nitrogen
fertilizer levels (35, 70 kgN./fed) and their
combined data, respectively showed highly
significant and/or significant positive specific
combining ability effects. However, five
crosses showed highly significant specific
combining ability effects under the low
nitrogen fertilizer levels and their combined
data. The cross Misr 1 x Sham 6 gave the
highest desirable (8ij) value for this trait
followed by Gemmeiza 9 x Ug 4. As
observed by many workers i. e., Hasnain
et.al., (2006), Seboka et.al., (2009) and Adel
and Ali (2013)

With regard to spike length, eight, seven
and ten hybrid combinations under the two
nitrogen fertilizer levels (35, 70 kgN./fed)
and their combined data, respectively
showed highly significant and/or significant
positive specific combining ability effects.
However, the crosses Ug 2 x Ug 4, Yacora x
Ug 2 and Giza 168 x Sham 6 showed highly
significant specific combining ability effects
under the two nitrogen fertilizer levels and
their combined data. The best cross for this
trait was Ug2 x Ug4. As observed by many
workers i. e., Comber (2001), Chowdhary et.
al., (2007), Mahpara et. al., (2008) and EI-
Shamarka et. al., (2009)
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Table (5): Estimates of specific combining ability effects for the twenty eight crosses studied under two
nitrogen fertilizer levels and their combined data for yield and yield component traits.

No. of spikes /plant No. of spikelets/spike Spike length (cm)

Crosses Low [Normal| Comb Low | Normal | Comb | Low | Normal | Comb

(N) (N) (N). (N) (N) (N). (N) (N) (N).

Gemmeiza 9x Sakha 94 -0.59(1.29**| 0.35* -0.32| -0.16 -0.24 0.54**| -0.06 0.24
Gemmeiza 9x Giza 168 1.13**[2.98**| 2.05** -0.44| -0.40 -0.42 -0.07| 0.81** | 0.37**
Gemmeiza 9x Misr 1 -0.08|0.85**| 0.39* -0.29| -0.22 -0.26 0.12| 0.90** | 0.51*
Gemmeiza 9x Sham 6 | 0.69*| -1.92 | -0.61 0.26| 0.58* | 0.42** 0.00( -0.78 -0.39
Gemmeiza 9x Yacora | -2.12| -3.11 | -2.61 0.26( -0.01 0.12 0.77**| -0.28 0.25
Gemmeiza 9x Ug 2 -1.46| -2.82 | -214 0.43*[ 0.06 0.24* -0.89| -0.39 -0.64
Gemmeiza 9x Ug 4 -3.13| -2.87 | -3.00 0.61**( 0.89** | 0.75* -0.04| -0.26 -0.15
Sakha 94x Giza 168 -0.10| -1.33 | -0.72 -0.10| -0.01 -0.06 -0.49| -0.39 -0.44
Sakha 94x Misr 1 1.53**| 0.18 | 0.85** -0.43| -0.09 -0.26 0.44*( -0.13 0.16
Sakha 94x Sham 6 -2.32| -348 | -2.90 -0.01| -0.23 -0.12 0.23| -0.49 -0.13
Sakha 94x Yacora 0.46( -0.84 | -0.19 0.56** 0.44** | 0.50** 0.73**| -0.16 0.29*
Sakha 94x Ug 2 -1.15| 014 | -0.50 -0.05| -0.24 -0.15 0.43*[ 0.22 0.32*
Sakha 94x Ug 4 -3.90| -4.14 | -4.02 -0.23| -0.70 -0.47 -1.39| -0.74 -1.06
Giza 168x Misr 1 -1.47| 020 | -0.64 0.09| 0.41** | 0.25* 0.18( 0.05 0.12
Giza 168x Sham 6 -1.02| -0.98 | -1.00 0.21( 0.01 0.11 0.73**| 0.41* | 0.57*
Giza 168x Yacora -068| -0.92 | -0.80 0.69**( 0.28 0.49** 0.22( -047 -0.13
Giza 168x Ug 2 2.16™*1.92** | 2.04** -0.35| -0.35 -0.35 -0.52| 0.06 -0.23
Giza 168x Ug 4 -0.98| -3.24 | -2.11 -0.29| 0.16 -0.06 0.09( -0.40 -0.15
Misr 1x Sham 6 -1.4410.78**| -0.33 0.85** 0.74** | 0.79* 0.00( 0.08 0.04
Misr 1x Yacora -0.44| -0.94 | -0.69 0.53** 0.69** | 0.61* -0.19| 0.00 -0.10
Misr 1x Ug 2 -0.88| -0.99 | -0.94 0.25| 0.44** | 0.35* -0.38| -0.20 -0.29
Misr 1x Ug 4 -0.33|1.94**| 0.80* -0.22| -0.13 -0.17 -064| -0.72 -0.68
Sham 6x Yacora 1.27**| 5.28* | 3.27* 0.06| -0.26 -0.10 0.18( 0.73** | 0.45*
Sham 6x Ug 2 -1.90| -4.49 | -3.20 0.18| -0.15 0.01 0.58**| 0.01 0.29*
Sham 6x Ug 4 -271| -357 | -314 -0.59| -0.38 -0.48 0.47*[ 0.17 0.32*
Yacora x Ug 2 -1.63| -246 | -2.05 0.46*| 0.66** | 0.56** 1.31**| 0.71** | 1.01**
Yacorax Ug 4 0.63*[ 3.39**| 2.01** 0.73**( 0.11 0.42** 0.08( -0.17 -0.04
Ug2x Ug4 2.92**(4.69** | 3.81* 1.01**| 0.28 0.64** 1.27**| 1.33** | 1.30**

LSD (si)1% 055 | 045 0.35 0.35 0.29 0.22 0.40 0.36 0.26

5% 0.73 | 059 0.46 0.46 0.38 0.29 0.53 0.47 0.34

LSD (si-si)1% 0.82 | 066 0.51 0.51 0.43 0.33 0.59 0.53 0.39

5% 1.09 | 0.88 0.67 0.68 0.57 0.43 0.79 0.70 0.51

LSD (si-ski)1% 0.77 | 062 0.17 0.48 0.40 0.11 0.56 0.50 0.13
5% 1.02 | 0.83 0.22 0.64 0.53 0.14 0.74 0.66 0.17
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Table (5): Cont.

No. of grains / spike No. of grains/spikelet 1000-grain weight (g)

Crosses Low Normal | Comb Low | Normal | Comb | Low |Normal| Comb

(N) (N) (N). (N) (N) (N). (N) (N) (N).

Gemmeiza 9x Sakha 94 3.81| 6.94 | -5.37 | -0.10* | -0.25** |-0.18* | 3.44*| 525** | 4.34*
Gemmeiza 9x Giza 168 1.45*| 6.62** | 4.03** | 0.12* | 0.32** | 0.22* | -2.03| -1.41 | -1.72
Gemmeiza 9x Misr 1 368| -453 | -411 | -0.11* | -0.15** |-0.13**| -0.70| -2.67 | -1.69
Gemmeiza 9x Sham 6 235 157 | 039 | 0.07* |-0.13*| -0.03 | 0.30| 1.22** | 0.76**
Gemmeiza 9x Yacora 1.56*| -018 | 069 | 004 | 000 | 0.02 | 2.40%|2.18* | 2.20*
Gemmeiza 9x Ug 2 432| -462 | -4.47 |-026* | -0.20** |-0.23* | 1.64*| 1.31** | 1.48**
Gemmeiza 9x Ug 4 15.53| -18.48 | -17.01 | -0.72** | -0.84** |-0.78**| 7.05**| 4.99** | 6.02**
Sakha 94x Giza 168 2.11*| 0.49 |1.30~ | 0.10* | 0.02 | 0.06* | 1.62*| 1.82** | 1.72*
Sakha 94x Misr 1 2.77*| 1.18* | 1.97 | 0.17* | 0.06* |0.12~| -0.37|1.75* | 0.69**
Sakha 94x Sham 6 6.30*| -3.33 | 1.48* | 0.26** | -0.10* | 0.08* | 1.91| 1.15** | 1.53*
Sakha 94x Yacora 3.62**| 479* | 420" | 0.08* | 0.13* | 0.10~ | 0.00| -4.48 | 2.24
Sakha 94x Ug 2 7.58*| 6.47* | 7.03* | 0.31** | 0.30* | 0.30** | -3.60| -3.20 | -3.40
Sakha 94x Ug 4 2.44*| -0.84 | 0.80* | 0.12* | 0.05 |0.09*| -362| -465 | -4.14
Giza 168x Misr 1 -1.16| -3.08 | -212 | -0.06 |-0.17** [-0.11*| 0.08| 1.52** | 0.80**
Giza 168x Sham 6 1.14*| 1.22* | 1.18* | 002 | 005 | 003 | 1.45*| -1.89 | -0.22
Giza 168x Yacora 075 -4.02 | -164 | -0.05 |-0.19* |[-0.12**| 3.59**| 0.05 | 1.82*
Giza 168x Ug 2 0.06| -1.29 | -062 | 005 | 000 | 0.03 | -0.24| -1.73 | -0.98
Giza 168x Ug 4 1.19| -441 | -2.80 | -0.01 |-021* |-0.11*| -2.72| -0.12 | -1.42
Misr 1x Sham 6 3.86**| -1.35 | 1.26* | 0.05 |-0.15*]| -005 | -0.50| -1.70 | -1.10
Misr 1x Yacora 1.13[10.82**| 5.97** | -0.02 | 0.34** | 0.16** | -0.27| 0.89** | 0.31**
Misr 1x Ug 2 560| -1.31 | -3.45 |-029* | -0.12** |-0.20*| -0.96| -0.79 | -0.87
Misr 1x Ug 4 0.91| -123 | -1.07 | -0.01 | -0.04 | -0.03 | 4.08*| -0.02 | 2.03*
Sham 6x Yacora 5.36| 370 | -4.53 |-023* | -0.11* |-0.17**| 1.92**| -0.73 | 0.59**
Sham 6x Ug 2 3.16| -3.62 | -3.39 |-0.17** | -0.13** |-0.15"* | 1.31**| 3.40** | 2.36™*
Sham 6x Ug 4 368| 035 | -2.01 | -0.08* | 0.04 | -0.02 | 2.26*| 4.02** | 3.14*
Yacorax Ug 2 1.72*| 415 | 121 | 0.00 |-027**|-0.13*| 4.01**|7.13* | 557*
Yacora x Ug 4 5.06*| 6.62** | 5.84* | 0.11* | 025" | 0.18* | -1.57| -0.43 | -1.00
Ug2xUg 4 9.40**| 9.90** | 9.65* | 0.24* | 0.36* | 0.30** | -1.19] -0.84 | -1.01
LS.D (s)1% 114 | 113 | 078 | 007 | 006 | 005 | 031 | 031 | 0.21
5% 1.51 150 | 1.03 | 010 | 008 | 0.06 | 042 | 041 | 028

LS.D (si-sik)1% 168 | 167 | 116 | 011 | 009 | 007 | 046 | 045 | 032
5% 223 | 222 | 152 | 014 | 012 | 009 | 061 | 060 | 0.42

LS.D (si-sk)1% 158 | 157 | 039 | 010 | 008 | 002 | 044 | 043 | 0.11
5% 211 | 209 | 051 | 013 | 011 | 003 | 058 | 057 | 0.14
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Table (5): Cont.

Straw yield/plant (g) Grain yield/plant (g) Biological yield/plant (g) Harvest index (%)
Crosses Low | Normal | Comb [ Low | Normal | Comb | Low [ Normal| Comb | Low [Normal| Comb
(N) (N) (N). (N) (N) (N). (N) (N) (N). (N) (N) (N).
Gemmeiza 9x
Sakha 94 -6.72|11.75** | 2.52** -7.35] 3.54** | -1.91 -14.06[15.28** | 0.61** | -1.87| -3.70 | -2.78

Gemmeiza 9x
Giza 168 5.38*| 6.27* | 5.82** | 4.37**|12.84**| 8.61** | 9.75**[19.10**[14.43**| -0.70| 1.89** | 0.59

Gemmeiza 9x
Misr 1 5.69**| 2.30** [ 4.00* 0.49| -315 | -1.33 | 6.18**| -0.85 | 2.67** | -2.45| -2.61 | -2.53

Gemmeiza 9x
Sham 6 12.95**[10.42**[11.68*| -1.90| -9.09 | -549 [11.05**| 1.33** | 6.19** | -6.18| -7.17 | -6.67

Gemmeiza 9x

Yacora -10.36 [ -15.22 | -12.79 -2.65| -526 | -3.96 | -13.01] -20.48 | -16.74 [4.22** | 5.52** | 4.87**
Gemmeiza 9x
Ug 2 -015| -2.47 | -1.31 -7.68| -9.68 | -8.68 -7.83]|-1215| -9.99 | -4.14| -3.28 | -3.71
Gemmeiza 9x
Ug 4 -0.14| -1.29 | -0.72 | -10.09]| -13.41 [ 11.75 [ -10.23| -14.70 | -12.46 | -5.47| -5.22 | -5.35
Sakha 94x Giza
168 -4.51| -9.21 -6.86 | 5.25*| 2.96** [ 410* [ 0.74**| -6.26 | -2.76 |5.08**|5.42** |5.25**
Sakha 94x Misr
1 2.03**| 8.53** [ 5.28** -1.86| 7.43* | 2.79** 0.17 [15.97** [ 8.07** | -2.03| -0.73 | -1.38
Sakha 94x
Sham 6 -8.24| -16.13 | -12.19 574 -1259 | -9.17 | -13.98| -28.73 | -21.35 | 1.35*| 3.29** | 2.32**
Sakha 94x
Yacora 0.23| -2.30 | -1.04 -3.01| -9.19 | -6.10 278 -11.49 | -714 | -2.92| -4.21 | -3.56

Sakha94xUg2 | -2.35] 3.34* | 0.50 -4.2711.38* [ -1.45 -6.62( 472 [ -095 | -0.53| -0.93 | -0.73

Sakha94xUg4 | -6.72]-1082 | -8.77 | -10.20( -20.23 | -15.21 | -16.92| -31.05 | -23.98 | -1.17| -2.95 | -2.06

Giza 168x Misr

1 -407| -6.46 | 527 | 411**| 1.12* | 2.61** 0.04| -534 | -2.65 |4.09**|3.31** [3.70**
Giza 168x Sham
6 -1.30| 0.22 -0.54 -4.69| -513 | -4.91 -5.99| -4.91 545 | -216| -1.84 | -2.00
Giza 168x
Yacora -6.69| -6.35 | -6.52 -1.67| -5.05 | -3.36 -8.36| -11.41 | -9.88 |2.81*| 0.77 |1.79**

Giza 168x Ug 2 -5.01| -7.08 [ 6.05 | 4.00) 4.12* | 4.06™* -1.01( 296 [ -1.99 |5.07**|5.80** |5.44**

Giza 168x Ug 4 -8.88| -9.78 | 9.33 | -11.44| -18.10 | -14.77 | -20.32| -27.88 | -24.10 | -0.42] -1.99 | -1.21

MisrxSham€ | - ) 57| 1 50 | 043 | -137| 401 | 260 | -374| 251 | 312 | o058| -1.56 | -0.49

Misr 1x Yacora | 5.23**|13.57** [ 9.40** -3.86| 4.02** [ 0.08 1.37** [17.59*| 9.48** | -6.03[ -5.47 | -5.75

Misr 1x Ug 2 -5.99| -0.06 [ -3.03 -4.24| 516 | 470 | 10.23| -5.22 | -7.73 [1.83*| -1.85 [ -0.01

Misr 1x Ug 4 4.27**| 2.75* | 3.51* -0.78]| 7.98** [ 3.60** [ 3.49**|10.73*| 7.11* | -2.24|1.78** [ -0.23

Sham 6x
Yacora 15.23** [13.92** | 14.58* | 14.96** | 19.08** [17.02** [ 30.19** | 33.00** | 31.60** | -1.79| -0.32 | -1.05

Sham6xUg2 | 3.97*[ 1.28* | 2.63** -3.45]| 1419 [ -8.82 [ 0.53**]| 1291 | -6.19 | -3.59| -5.38 [ -4.48

Sham6xUg4 | 1.55*[ -0.12 | 0.71* -7.49]| -13.79 [ 1064 | -594|-1391| 993 | -418| -412 [ -4.15

YacoraxUg?2 | 3.27**| 0.63 [ 1.95* -6.78| -11.08 [ -8.93 -3.51(-1045| -6.98 | -5.86| -5.02 | -5.44

YacoraxUg4 | 9.96**|18.43 [14.20*[ 4.00**|15.38**| 9.69** |13.96** [33.81**[23.89**| -3.94| -3.49 | -3.72

Ug2xUg4 [10.16**]11.08**[10.62*[19.62** |21.90**|20.76™* | 29.77** [32.98** [31.38** | 2.56™* [ 1.94** | 2.25**

LSD (s)1% 0.97 0.91 0.65 1.00 0.88 0.65 0.33 0.30 022 | 111 [ 083 | 0.68

0,
% 1.29 1.21 0.85 1.33 1.16 0.85 0.44 0.39 028 | 147 (110 | 0.89

LSD (si-su)1% | 144 | 134 | 096 | 148 | 130 | 096 | 049 | 044 | 032 | 164 | 122 | 1.00

5% 1.91 1.78 1.26 1.97 1.72 1.26 0.65 0.58 042 | 218 [ 1.63 | 1.31

LSD (si-su)1% | 135 | 127 | 032 | 140 | 122 | 032 | 046 | 041 | 011 | 154 | 115 | 033

5% 1.80 1.68 0.42 1.86 1.62 0.42 0.61 0.55 014 | 205 [ 1.54 | 0.44
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As for number of grains per spike,
thirteen, eight and twelve hybrid
combinations under the two nitrogen
fertilizer levels (35, 70 kgN./fed) and their
combined data, respectively showed highly
significant and/or significant positive specific
combining ability effects. However, seven
crosses showed highly significant specific
combining ability effects under the two
nitrogen fertilizer levels and their combined
data. The cross Ug 2 x Ug 4 gave the
highest desirable (Sij) value for this trait
followed by Sakha 94 x Ug 2. As observed
by many workers i e., Subhaschandra
(2007) and Seleem and Koumber (2011).

Concerning no. of grains/spikelet, ten,
seven and ten hybrid combinations under
the two nitrogen fertilizer levels (35, 70
kgN./fed) and their combined data
respectively showed highly significant and/or
significant positive specific combining ability
effects. The best crosses were Sakha 94 x
Ug 2 and Ug 2 x Ug 4 which gave the
highest desirable (Sij) values for this trait.

With regard to 1000-grain weight,
thirteen, thirteen and fifteen hybrid
combinations under the two nitrogen
fertilizer levels (35, 70 kgN./fed) and their
combined data, respectively, showed highly
significant positive specific combining ability
effects. However, nine crosses showed
highly significant specific combining ability
effects under the two nitrogen fertilizer levels
and their combined data. The best crosses
for this trait were Gemmeiza 9 x Ug 4
followed by Yacora x Ug 2. As observed by
many workers i. e., Rady et.al., (2011) and
Seleem and Koumber (2011)

Concerning straw yield per plant, twelve,
thiteen and eleven hybrid combinations
under the two nitrogen fertilizer levels (35,
70 kgN./fed) and their combined data,
respectively showed highly significant and/or
significant positive specific combining ability
effects. However, ten crosses showed highly
significant specific combining ability effects
under the two nitrogen fertilizer levels and
their combined data. The best crosses were
Yacora x Ug 4, Gemmeiza 9 x Sham 6 and
Ug 2 x Ug 4 which gave the highest
desirable (Sij) values for this trait.

As for grain yield per plant, seven, twelve
and nine hybrid combinations under the two
nitrogen fertilizer levels (35, 70 kgN./fed)
and their combined data respectively
showed highly significant positive specific
combining ability effects. However, seven
crosses showed highly significant specific
combining ability effects under the two
nitrogen fertilizer levels and their combined
data. The best crosses were Ug 2 x Ug 4,
Sham 6 x Yacora followed by Yacora x Ug 4
which gave the highest desirable (Sij) values
for this trait. The crosses, which had useful
heterosis over their better parent and these
heterosis effects were due to over-
dominance and considered at the same time
as the most desirable inter-intra genetic
interactions according to their SCA effects,
which mean the ability to detected
transgressive segregates during segregrates
generation via selection programme. These
crosses could be successfully need for
breeding to input in wheat. As observed by
many workers i. e., Taleei and Beigi (1996),
Khan and Rizwan (2000), Awan etal,
(2005) and Seleem and Koumber (2011).

Concerning biological vyield per plant,
nine, ten and ten hybrid combinations under
the two nitrogen fertilizer levels (35, 70
kgN./fed) and their combined data,
respectively showed highly significant
positive specific combining ability effects.
However, seven crosses showed highly
significant specific combining ability effects
under the two nitrogen fertilizer levels and
their combined data. The best crosses were
Ug 2 x Ug 4, Sham 6 x Yacora followed by
Yacora x Ug 4 which gave the highest
desirable (Sij) values for this trait.

With regard to harvest index, eight, eight
and seven hybrid combinations under the
two nitrogen fertilizer levels (35, 70 N./fed)
and their combined data, respectively
showed highly significant positive specific
combining ability effects. However, six
crosses showed highly significant specific
combining ability effects under the two
nitrogen fertilizer levels and their combined
data. The best crosses were Giza 168 x Ug
2, Sakha 94 x Giza 168 followed by
Gemmeiza 9 x Yacora which gave the
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highest desirable (Sij) values for this trait.
Both general and specific combining abilities
were previously detected by; Sharma et. al,,
(1991) and Seboka et. al., (2009).
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Breeding for yield and its components of wheat under two levels of.........
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