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ABSTRACT: A half diallel cross among six parents of wheat (Triticum aestivum L.) was achieved 

for combining ability under recommended irrigation and water stress at Etay EL-Baroud Agricultural 
Research Station, Agricultural Research Center, Egypt, during 2009/2010 and 2010/2011 seasons in 
RCBD with three replications. Data were recorded from F1 generation for days to heading, days to 
physiological maturity, plant height, flag leaf area, spike length, number of spikelets spike

-1
, number of 

kernels spike
-1

, number of spikes plant
-1

, 1000-kernel weight and grain yield plant
-1

. Mean squares for 
genotypes, parents, crosses and parent vs. crosses were significant for all the studied traits in both 
irrigation treatments. General combining ability (GCA) and specific combining ability (SCA) mean 
squares were significant for all the studied traits in both irrigation treatments. High GCA/SCA ratios 
which largely exceeded the unity were detected for all studied traits, except for grain yieldplant

-1
 under 

the study in both conditions. Wheat genotype Line 1 (P6) showed the maximum desirable GCA values 
for days to heading, days to physiological maturity, flag leaf area, spike length, under water stress, 
number of kernels spike

-1
and 1000-kernel weight under both conditions. For shortness, the cultivar 

Sakha 93 (P2) proved to be the best general combiner for plant height under both environments. 
Meanwhile, Sham 6 under normal conditions and Sahel 1 under water stress conditions were the best 
combiners for plant height concerning breeding for tallness. The cultivar Gemmeiza 9 proved to be a 
good general combiner for number of spikelets spike

-1
 under both conditions. The cultivar Misr 1 found 

to be the best general combiner for number of spikes plant
-1

 and grain yield plant
-1 

under normal 
condition, while the cultivar Sakha 93 found to be the best general combiner for number of spikes 
plant

-1
 and grain yield plant

-1 
under water stress condition. The cross (Sahel 1 x Sham 6) showed the 

maximum desirable SCA values for days to heading and days to physiological maturity under both 
water regime treatments. The cross (Misr 1 x Line 1) exhibited the maximum SCA for plant height 
under normal conditions, while (Sahel 1 x Gemmeiza 9) showed the maximum SCA for plant height 
under water stress condition. The cross (Sahel 1 x Misr 1) showed maximum SCA value for flag leaf 
area under both environments. The cross (Sham 6 x Line 1) was the best specific combiners for spike 
length under normal conditions, while (Sahel 1 x Sham 6) was the best for spike length under stress 
conditions. The best specific combiner for kernels spike

-1 
under both conditions was the cross (Misr 1 x 

Line 1). The cross (Sakha 93 x Misr 1) showed the best SCA for number of spikes plant
-1

 under 
normal conditions while the cross (Sakha 93 x Line 1) was the best one under water stress conditions. 
For 1000-kernel weight the cross (Gemmeiza 9 x Misr 1) was the best specific combiner under both 
irrigation conditions. The cross (Sakha 93 x Line 1) exhibited the maximum SCA for grain yield plant

-1 

under normal conditions while the cross (Sakha 93 x Gemmeiza 9) was the best one under water 
stress conditions. The crosses (Sakha 93 x Gemmeiza 9), (Sakha 93 x Line 1) and (Misr 1 x Line 1) 
were prospective in wheat breeding programs since they expressed significant and desirable (ŝij) 
effects for most traits. 

Keywords: Bread wheat, General combining ability (GCA), Specific combining ability (SCA), Normal 

irrigation, Water stress. 

 

INTRODUCTION 

Wheat (Triticum aestivum L.) is the most important cereal crop in Egypt as well 
as in most countries over the world. Egypt's strategy is to minimize the food gap of 
this crop particular throughout vertical improvement and horizontal expansion. 
Although the cultivated area is restricted, enormous activities in new land reclamation 
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and cultivation succeeded to add more land for food production. But, the limited 
water resources put limitations. Moreover, drought is a worldwide issue that impacts 
seriously on the security of food production and the global climate change makes this 
even worse (Elisabeth et al., 2009). Therefore, breeding and correct cultivation of 
cultivars having high yield potentialities are the main way to produce wheat crop to fill 
the gap between production and increased population.  

Breeders should concentrate on development of productive wheat varieties by 
crossing good general combining lines for grain yield and selecting transgressive 
segregates from the resulting hybrids. Information regarding general and specific 
combining ability of wheat genotypes is a prerequisite to launch a successful wheat 
breeding program. Diallel mating design has been extensively used to analyze the 
combining ability effects of wheat genotypes and also to provide information 
regarding genetic mechanisms controlling grain yield and other traits.  

Significant differences due to GCA and SCA were observed for the studied 
traits (Pang et al., 2010).  Saeed et al. (2010) observed significant differences among 
genotypic mean in all of the traits under both conditions, they reported that; GCA and 
SCA differences were significant for all the traits under study except spike density 
and 100-grain weight in both conditions. Khan et al. (2007) found that, the additive 
gene effects were operating in plant height, biomass plant-1, number of grains spike-1 
and grain yield plant-1, while number of tillers plant-1 and 1000-grain weight were 
controlled by non-additive gene effects. Golparvar (2013) found that GCA to SCA 
mean square ratio was significant for non of traits, indicating that non additive effects 
of genes were more important than additive effect for all studied traits.  

The objectives of the present investigation were to assess the variations 
among wheat genotypes and available crosses for water stress tolerance 
characteristics, find out the good general combining genotypes for sound breeding 
program and to select high yielding combiners for the development of productive 
wheat varieties and mark crosses with better specific combining ability for yield 
related traits by employing diallel cross technique and to determine suitable 
measurements for drought resistance in wheat genotypes. 

 

MATERIALS AND METHODS 

          The present investigation was carried out at Etay EL-Baroud Agricultural 

Research Station, Agricultural Research Center, Egypt, during the successive wheat-

growing seasons, 2009/2010 and 2010/2011. Six common wheat genotypes 

(Triticum aestivum L. em Thell) representing a wide divergent were selected to 

establish the experimental materials for this study. The names, pedigree and origin of 

these varieties and/or lines are presented in Table (1). 
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Table (1): Code number, names, pedigree and origin of six parents of bread 
wheat 

No. Name Pedigree Origin 

    
P1 Sahel 1 

NS.732/PIMA/VEERY"S" 
Egypt 

SD735-4SD-1SD-1SD-0SD 

    
P2 Sakha 93 

Sakha 92 / TR 810328  
Egypt 

S8871-1S-2S-1S- 0S 

    
P3 Gemmeiza 9 

Ald “S”/ Huac// Cmh74A .630/ Sx 
Egypt 

CGM4583 -5GM-1GM- 0GM 

    

P4 Misr 1 

OASIS/SKAUZ//4*BCN/3/2*PASTOR 

Egypt CMSS00Y01881T-050M-030Y-030M- 

030WGY-33M-0Y-0S. 

    
P5 Sham 6 

W-3918-A/JUPATECO-73 
Syria 

CM-39992-8M-7Y-0M-0AP-0SYR 

    
P6 Line# 1 

KAUZ/PASTOR 
CIMMYT 

CMSSB0025S-48Y-010M-010Y-010M-9Y-0M 

 

In 2009/2010 season, grains for each of the parental genotypes were sown at 
various dates at 7 days interval for 4 weeks to provide synchronized flowering among 
the genotypes. All possible cross combinations excluding reciprocals were made 
among the six genotypes to produce their fifteen F1 crosses. Hybridization was made 
by hand for enough number of spikes on main stems of each parent after 2-5 days 
from hand emasculation according to weather conditions. 

In 2010/2011 wheat growing season, the six parents and their fifteen F1 hybrid 
seeds were sown on 1st of December in two experiments. The twenty one (21) 
entries were evaluated in two separate irrigation regime experiments. The first 
experiment was given one surface-irrigation 29 days after the establishment one at 
the tillering stage (water stress conditions, S). The second experiment was irrigated 
four times after sowing irrigation (normal conditions, N). In each experiment, the 
genotypes were grown in a randomized complete block design (RCBD) with three 
replicates. Each replicate consisted of 36 rows, 3 m long and 30 cm apart with 20 cm 
between plants. Sixteen grains were sown in each row and manually drilled in the 
rows. Each experiment was surrounded by a wide border (12m) to minimize the 
underground water permeability. All other cultural practices, except irrigation, were 
applied as recommended for wheat cultivation. The two outside rows of the two 
external rows in each plot were discarded to eliminate the border effect. 

           Ten guarded plants for each parent and cross were tagged at random from 
each replication and data were recorded on heading date, maturity date, plant height, 
flag leaf area, spike length, number of spikelets per spike, number of spikes per plant 
number of the kernels for the highest spike, 1000 kernel weight and grain yield per 



J. Adv. Agric. Res. (Fac. Agric. Saba Basha) 

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ    665     

Vol. 19 (4), 2014 
 

 

plant. Monthly average temperature and amount of rainfall and mechanical and 
chemical analysis of experimental soil are shown in Tables (2) and (3). 

Table (2): Meteorological data at Etay EL-Baroud location during 2010/11 
growing season 

Month 

Air temperature (Co) 

RH % 
Rain 
fall 

(mm) 

Mean soil temperature (Co) 

Mean Extreme 5 cm 10 cm 
depth 

20cm 
depth Max. Min. Max. Min. depth 

Oct. 31 20.2 33 17 52.32 0 23.61 23.35 24.27 

Nov. 27.8 16.9 30 14 53.77 0 21.55 21.52 21.58 

Dec. 21.9 11.1 25 9 54.1 12 15.08 16.13 19.1 

Jan. 19.55 9.74 21 8 53.84 10 13.92 14.05 19.24 

Feb. 19.07 9.5 21 8 53.1 8 14.09 14.02 18.88 

Mar. 20.64 10.4 23 9 52.19 6 15.13 15.34 20.35 

Apr. 23.07 12.2 30 10 51.03 3 17.78 17.87 22.22 

May 25.42 13.5 29 12 49.6 0 19.13 19.34 22.4 

 

Table (3): Mechanical and chemical analysis of experimental soil in 2010/11 
season at Etay EL-Baroud Research Station 

Mechanical analysis 

Clay %    52.6 

Silt %    26 

Sand %    21.4 

Textural class    Clay 

Chemical analysis 

Available N  mg/kg    58.6 

Available P  mg/kg    7.8 
Available K  mg/kg 214 

 

The recorded data were subjected to the analysis of variance technique following 

Steel et al. (1997) to determine the significant differences among crosses and parents. 

General and specific combining ability estimates were estimated according to Griffing 

(1956) diallel cross analysis designated as method 2 model 1 for each experiment where 

genotypic differences were found significant.  
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REASULTES AND DISCUSSION 

Analysis of variance and mean performance 
 Analysis of variance for all studied traits for each of normal and stress 
environments are presented in Table (4). 

Mean squares for genotypes, parents, crosses and parents vs. crosses were 
found to be significant for the ten measurements in both irrigation treatments 
indicating wide diversity between the parental genotypes used in the present study 
for these traits. Significant variations among genotypes for grain yield and related 
traits in different varieties of wheat were also reported by Ahmadi et al. (2003); Joshi 
et al. (2004); Hakim et al. (2007); Mohammadi et al. (2007); Seboka et al. (2009) and 
Saeed et al. (2010). 

The mean performances of six wheat parental genotypes and their F1 at 
normal and stress irrigation conditions are presented in Table (5). The water stress 
treatment decreased the mean of days to heading and days to physiological maturity 
for parents and their hybrids. Line 1 (P6) followed by Sakha 93 (P2) were the earliest 
under the two irrigation conditions, while the parental genotype Sham 6 (P5) was the 
latest one. The two crosses (P2 x P6) and (P1 x P6) were the earliest in days to 
heading under both irrigation conditions. Meanwhile, the latest ones were the cross 
(P1 x P3) under normal conditions, (P3 x P4) and (P3 x P5) under stress conditions. 
These results indicated that the parental genotype Line 1 (P6) possessed gene (s) 
controlling earliness of days to heading, while parental genotypes Sham 6 (P5) and 
Gemmeiza 9 (P3) have gene (s) for lateness. 

Regarding days to physiological maturity, among parents, the earliest in 
maturity were Line 1 (P6) and Misr 1 (P4) under both irrigation conditions, while Sham 
6 (P5) was the latest one for this trait under the two irrigation conditions. Concerning 
crosses, three crosses (P4 x P6), (P1 x P6) and (P1 x P4) showed the lowest values 
(desirable) under both irrigation conditions. 

For plant height, Sham 6 (P5) was the tallest stature followed by Sahel 1 (P1) 
and Gemmeiza 9 (P3). However, Sakha 93 (P2) was the shortest under the two 
irrigation conditions. Regarding crosses, two crosses (P1 x P2) and (P2 x P4) had the 
shortest plants under both irrigation conditions. However, crosses (P3 x P5), (P5 x P6) 
and (P3 x P6) had the highest mean values under normal irrigation meanwhile, 
crosses (P1 x P3), (P1 x P5), (P1 x P6) and (P3 x P6) showed the same performance 
under stress conditions. The reduction in plant height of stressed plants may be due 
to the reduction in internodes length and/or due to the reduction in moisture 
absorption, nutrient uptake and photosynthesis under drought stress condition. 

The parents and crosses stressed for water had mean value of flag leaf area 
lower than plants under normal condition. For the parents, Line 1 (P6) and Sham 6 
(P5) were the highest for flag leaf area under both irrigation conditions. Concerning 
crosses, the three crosses (P5 x P6), (P4 x P6) and (P3 x P5) had the highest value 
under normal conditions, meanwhile crosses (P4 x P6) and (P5 x P6) were the highest 
under water stress conditions. Cross (P3 x P4) had the lowest value of flag leaf area 
under both irrigation conditions. 
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Table (4): Mean squares for the studied traits under each of normal (N) and water stress (S) conditions 

S.O.V. d.f 

Days to heading 
Days to 

physiological 
maturity  

Plant height Flag leaf area Spike length  

N S N S N S N S N S 

Rep. 2 1. 63 1.02 0.49 0.91 2.44 1.62 0.46 2.11 0.85 0.74 

Genotypes 20 58.74** 43.76** 24.85** 35.71** 151.45** 107.26** 403.12** 409.31** 7.70** 5.89** 

Parents 5 148.46** 113.07** 58.23** 49.96** 271.73** 146.97** 760.44** 836.91** 13.57** 13.73** 

Crosses 14 20.63** 12.60** 13.99** 31.75** 100.14** 76.10** 293.40** 213.46** 5.86** 3.32** 

P vs. C 1 143.81** 133.49** 9.91** 19.91** 268.51** 344.90** 152.57** 1013.33** 4.20** 2.65** 

Error 40 0.68 0.73 0.33 1.03 3.08 2.23 1.21 3.17 1.22 1.12 
** indicate significance at 0.01 levels of probability. 

 

 
Table (4): Cont…. 

S.O.V. d.f 

Number of 
spikelets/spike 

Number of 
kernels/spike 

Number of  1000-kernel  
Grain yield/plant 

spikes/ plant  weight 

N S N S N S N S N S 

Rep. 2 0.15 0.26 1.84 4.06 0.83 0.89 0.9 0.68 4.09 3.37 

Genotypes 20 3.17** 2.84** 516.37** 502.77** 49.13** 30.47** 59.34** 90.36** 226.65** 142.01** 

Parents 5 6.28** 4.24** 731.68** 631.59** 69.18** 35.08** 97.01** 128.94** 254.12** 14.52 

Crosses 14 2.19** 2.46** 467.92** 485.97** 37.82** 28.23** 28.22** 63.08** 62.23** 127.01** 

P vs. C 1 1.33** 1.18* 118.27** 93.92** 107.13** 38.90** 306.67** 279.36** 2391.17** 989.48** 

Error 40 0.39 0.48 3.74 5.45 1.29 1.27 1.03 0.45 10.02 10.5 
* and ** indicate significance at 0.05 and 0.01 levels of probability, respectively. 
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Regarding spike length, Line 1 (P6) had the tallest spike under the two 
irrigation conditions. Cross (P5 x P6) had the tallest spike under normal conditions 
followed by four crosses i.e. (P3 x P6), P4 x P6), (P2 x P6) and (P2 x P3). Meanwhile 
crosses (P4 x P6), (P2 x P6), (P3 x P6) and (P1 x P6), respectively had the tallest spike 
under stress conditions, cross (P3 x P4) showed the lowest value for this trait under 
both conditions. 

For number of spikelets per spike, Gemmeiza 9 (P3) followed by Sahel 1 (P1) 
and Line 1 (P6) were the highest among parents under both irrigation conditions. 
Crosses (P1 x P3) and (P3 x P6) had the highest number of spikelets per spike under 
normal conditions. On the other hand, crosses (P1 x P3), (P1 x P6), (P2 x P3), (P3 x P5) 
and (P3 x P6) exhibited the highest one under stress conditions. 

Concerning number of grains per spike, Line 1 (P6) ranked the first under both 
irrigation conditions; the two crosses (P1 x P6 & P4 x P6) ranked the first and the 
second respectively, under both irrigation conditions followed by (P5 x P6) and (P2 x 
P6) under normal conditions. The high number of grains per spike in these crosses 
cold be attributed to superiority of the parent Line 1 (P6) in this trait. It is clear from 
the data that water stress treatment decreased the mean of number of grains per 
spike for parents and their hybrids. This reduction may be due to the effect of water 
deficit on pollination and fertilization processes, which lead to decreasing number of 
grains per spike. 

Concerning number of spikes per plant, the two parents Shame 6 (P5) and 
Misr 1 (P4) owned the highest number under both irrigation conditions. Meanwhile, 
the parent Line 1 (P6) owned the fewest number of spikes per plant. Under normal 
conditions cross (P2 x P4) owned the highest number followed by cross (P1 x P2).  

For 1000-kernel weight, the parental genotype Line 1 (P6) was the superior parent 
under both irrigation conditions. All the five crosses that contain the parent Line 1 (P6) 
in addition to the two crosses (P3 x P4 and P2 x P4) exhibited the highest values for 
this trait under normal conditions, cross (P3 x P6) ranked the first under both 
conditions. It’s clear that the parental genotype Line 1 (P6) possess gene (s) 
controlling high kernel weight. The high 1000-kernel weight in this parent could be 
attributed to its high flag leaf area. 

Concerning grain yield per plant, the parent Misr 1 (P4) showed the highest 
value of grain yield per plant under normal conditions. Meanwhile, the parent Sham 6 
(P5) had the highest value of grain yield per plant under stress conditions. Under 
normal conditions crosses (P1 x P3) and (P3 x P6) ranked first and second 
respectively, followed by the two crosses (P2 x P3) and (P2 x P6) under both irrigation 
conditions. 
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Table (5): The genotypes mean performance for the studied characters under normal (N) and water stress (S) conditions  
 

Genotypes 

Days to 
heading  

Days to 
physiological 

maturity (days) 

Plant height Flag leaf area Spike length 

(days) (cm) (cm2) (cm) 

N S N S N S N S N S 

Sahel 1 (P1) 102.00 95.33 152.33 140.00 107.10 97.58 59.97 48.20 13.43 12.42 

Sakha 93 (P2) 93.00 90.67 151.33 143.67 84.42 79.58 68.15 62.53 13.67 12.94 

Gemmeiza 9 (P3) 104.33 99.00 151.33 143.33 105.79 94.30 51.11 35.54 15.02 13.53 

Misr 1 (P4) 96.33 93.00 147.00 137.00 97.17 88.82 59.94 44.85 13.13 12.63 

Sham 6 (P5) 106.00 103.67 153.33 144.33 110.70 98.67 88.05 62.13 15.15 14.50 

Line 1 (P6) 88.00 86.33 141.67 134.33 97.73 91.89 89.53 82.67 18.87 18.11 

1 x 2 93.67 90.00 151.67 142.67 94.30 89.43 70.32 68.67 14.69 13.86 

1 x 3 100.67 93.33 149.67 141.33 106.88 105.08 56.05 54.55 15.02 13.92 
1 x 4 95.67 89.67 147.33 135.67 103.11 96.00 76.60 67.70 14.50 13.80 

1 x 5 95.00 89.00 148.67 137.67 104.90 103.00 72.64 72.19 14.65 14.82 
1 x 6 92.67 88.67 146.00 135.00 106.20 102.36 71.99 51.95 16.40 15.56 

2 x 3 93.00 91.67 149.67 144.33 100.00 93.00 69.80 67.50 14.50 14.03 
2 x 4 93.67 91.67 150.67 137.33 97.00 88.10 71.91 60.30 13.59 13.11 

2 x 5 95.67 91.67 150.33 144.00 100.00 94.35 76.12 67.78 14.80 14.15 
2 x 6 90.33 88.33 146.67 142.00 100.35 94.23 79.00 71.79 16.89 16.10 

3 x 4 97.67 94.67 148.33 139.00 107.87 93.00 56.66 47.00 13.97 12.90 
3 x 5 97.67 94.67 152.33 140.33 113.23 98.40 81.05 63.15 15.50 13.85 

3 x 6 95.67 93.33 147.33 137.67 111.30 102.30 66.23 64.60 17.41 15.85 
4 x 5 97.00 92.67 149.33 137.33 109.58 99.25 66.74 64.31 14.57 14.10 

4 x 6 92.33 90.67 145.00 133.67 108.30 99.39 83.73 77.00 17.00 16.27 
5 x 6 93.33 91.67 146.33 140.00 112.82 96.90 94.72 74.50 18.29 14.85 

Mean of parents 98.28 94.67 149.50 140.44 100.49 91.81 69.46 55.99 14.88 14.02 
Mean of crosses 94.93 91.44 148.62 139.20 105.06 96.99 72.90 64.87 15.45 14.48 

Mean of genotypes 95.89 92.37 148.87 139.56 103.75 95.51 71.92 62.33 15.29 14.35 
L.S.D. at 5% 1.36 1.41 0.94 1.67 2.90 2.46 1.81 2.94 0.56 0.57 
L.S.D. at 1% 1.82 1.89 1.26 2.24 3.88 3.29 2.43 3.93 0.75 0.77 
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Table (5): Cont…. 

Genotypes 

Number Number Number 1000-kernel 
Grain 

yield/plant (g) 
of of of weight 

spikelets/spike kernels/spike spikes/plant (g) 

N S N S N S N S N S 

Sahel 1 (P1) 26.31 24.21 95.67 89.67 12.92 10.42 40.48 37.22 38.89 32.09 

Sakha 93 (P2) 24.48 23.70 80.44 75.80 13.78 11.77 43.93 37.37 37.77 34.50 

Gemmeiza 9 (P3) 28.00 26.36 95.29 81.18 13.31 9.33 45.63 43.35 48.02 30.85 

Misr 1 (P4) 24.20 22.97 85.83 79.22 17.14 13.10 43.80 38.97 58.77 33.05 

Sham 6 (P5) 24.80 24.31 84.29 78.00 17.75 13.33 46.67 39.37 48.00 36.22 

Line 1 (P6) 26.22 25.21 123.50 114.33 4.33 4.11 57.04 54.37 33.58 30.50 

1 x 2 26.24 24.90 89.42 83.91 20.30 14.95 47.75 39.80 56.50 45.40 

1 x 3 27.87 25.94 92.38 81.80 17.00 13.75 49.15 45.25 65.00 41.00 
1 x 4 24.96 24.35 85.98 78.00 17.68 15.35 48.85 45.10 57.35 49.14 

1 x 5 24.93 24.22 82.07 86.21 17.75 15.35 47.35 42.50 57.53 46.09 
1 x 6 26.70 25.92 117.50 113.67 10.33 8.01 51.40 49.30 59.70 46.67 

2 x 3 26.30 25.81 90.37 80.00 17.67 15.33 49.65 46.25 61.73 50.10 
2 x 4 24.93 22.90 77.03 67.67 23.50 13.68 51.05 41.35 57.26 42.73 

2 x 5 25.03 24.22 78.18 73.16 16.00 12.75 49.45 41.70 45.25 39.00 
2 x 6 26.38 25.04 99.56 90.00 13.52 12.10 56.50 49.25 60.00 49.47 

3 x 4 25.87 24.50 80.34 69.69 15.55 13.76 53.80 51.59 52.00 37.90 
3 x 5 26.11 25.56 89.62 77.00 17.62 10.48 50.85 42.62 59.53 33.50 

3 x 6 27.14 25.50 89.50 85.72 13.50 7.45 58.35 56.40 62.07 31.00 
4 x 5 25.54 23.40 77.57 73.56 17.73 13.21 49.50 45.40 57.95 38.09 

4 x 6 26.13 24.89 110.97 107.00 10.30 7.65 52.05 50.40 57.75 44.00 
5 x 6 25.70 24.30 106.56 87.57 12.94 7.45 51.45 49.60 57.50 30.50 

Mean of parents 25.67 24.46 94.17 86.37 13.21 10.35 46.26 41.77 44.17 32.87 
Mean of crosses 25.99 24.76 91.14 83.66 16.09 12.08 51.14 46.43 57.81 41.64 

Mean of genotypes 25.90 24.68 92.00 84.44 15.27 11.59 49.75 45.10 53.91 39.13 
L.S.D. at 5% 1.87 1.86 3.19 3.85 1.87 1.86 1.67 1.11 5.22 5.35 

L.S.D. at 1% 2.51 2.48 4.27 5.15 2.51 2.48 2.24 1.49 6.99 7.15 



J. Adv. Agric. Res. (Fac. Agric. Saba Basha) 

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ    671     

Vol. 19 (4), 2014 
 

 

Combining ability 
 

Analysis of variance for combining ability in normal and stress conditions is 
presented in Table (6).Mean squares associated with general combining ability 
(GCA) and specific combing ability (SCA) were found to be significant for all studied 
measurements in both irrigation conditions. It is evident that additive type of gene 
action was more important part of the total genetic variability for these traits in both 
normal and stress irrigation conditions. High GCA/SCA ratios which largely exceeded 
the unity were detected for all traits, except for grain yield/plant under the study in 
both irrigation treatments, such results indicated the predominance of additive and 
additive x additive types of gene action in the inheritance of such traits. These results 
are in agreement with those found by Abd Elnour (2005). Significant differences due 
to general combining ability and specific combining ability were observed for the 
studied traits (Pang et al., 2010). 

 
General combining ability effects: 
  

General combining ability effects ( iĝ ) for individual parental line and/or cultivar 

for all studied measurements at normal and stress irrigation conditions are presented 
in Table (7). Such results are being used to compare the average performance of 
each parent with other genotype and facilitate selection of parents for further 
improvement to drought resistance. High positive values would be of interest for all 
measurements in question except days to heading and days to physiological maturity 
where high negative effects would be useful from the breeder point of view. 

The two parental genotypes Misr 1 (P4) and Line 1 (P6) expressed significant 

negative ( iĝ ) effects for days to heading and days to physiological maturity under 

both normal and stress conditions, indicating that both parental genotypes could be 
considered as a good combiners for developing early genotypes. 

For plant height, under the two irrigation conditions significant negative ( iĝ ) 

effects were detected for Sakha 93 (P2) and Misr 1 (P4) respectively, revealing the 

possibility of utilizing these parents to release short stature varieties. On the other hand, 

considerable significant or highly significant positive values were detected for the other 

parents under the two irrigation conditions, except Sahel 1 (P1) at normal irrigation 

conditions, showing that these genotypes are suitable in breeding programs towards 

releasing varieties for higher plant height under the previous conditions. Yet releasing 

cultivars with short plants may be of special interest for such purpose.  

Regarding flag leaf area, highly significant positive GCA effects were detected 

by Sham 6 (P5) and Line 1 (P6) at both conditions and Sakha 93 (P2) under normal 

condition for showing that these parents appeared to be good combiners for this trait 

at the previous conditions. The other four parents gave significant negative or in 

significant ( iĝ ) effects for this trait. 

http://www.arc.sci.eg/ResDetails.aspx?TabId=3&ResID=70790&lang=en&OrgID=
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Table (6): Mean squares of general and specific combining ability from diallel cross analysis for all studied traits 
under normal (N) and water stress (S) conditions 

 

S.O.V. d.f 
Days to heading 

Days to 
physiological 

maturity  
Plant height Flag leaf area Spike length  

N S N S N S N S N S 

Geno. 20 58.74** 43.76** 24.85** 35.71** 151.45** 107.26** 403.12** 409.31** 7.70** 5.89** 

GCA 5 57.30** 35.09** 28.26** 38.05** 157.94** 98.49** 408.46** 311.65** 9.56** 6.63** 

SCA 15 7.01** 7.75** 1.62** 3.19** 14.67** 14.84** 43.01** 78.03** 0.24** 0.41** 

GCA/SCS 
 

8.17 4.53 17.4 11.93 10.77 6.64 9.5 3.99 40.51 16.19 

Error term 40 0.23 0.24 0.11 0.34 1.03 0.74 0.4 1.06 0.04 0.04 
 

 

 

 

Table (6): Cont…. 
 

S.O.V. d.f 

Number of 
spikelets/spike 

Number of 
kernels/spike 

Number of  1000-kernel 
weight  

Grain yield/plant 
spikes/plant 

N S N S N S N S N S 

Geno. 20 3.17** 2.84** 516.37** 502.77** 49.13** 30.47** 59.34** 90.36** 226.65** 142.01** 

GCA 5 3.48** 3.08** 555.08** 543.49** 45.47** 29.84** 47.84** 90.09** 37.75** 37.95** 

SCA 15 0.25** 0.24** 44.47** 42.29** 6.68** 3.60** 10.43** 10.13** 88.15** 50.46** 

GCA/SCA 
 

13.93 12.96 12.48 12.85 6.81 8.3 4.59 8.89 0.43 0.75 

Error term 40 0.03 0.06 1.25 1.82 0.43 0.42 0.34 0.15 3.34 3.5 

 
** indicate significance at 0.01 levels of probability. 
GCA refers to general combining ability. 
SCA refers to specific combining ability. 
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Concerning spike length, only two parents i.e. Sham 6 (P5) and Line 1 (P6) 

exhibited highly significant and significant positive ( iĝ ) effects under normal irrigation 

conditions only. Meanwhile, the other parents gave highly significant negative or in 

significant ( iĝ ) effects for this trait. 

For number of spikelets/spike, under both normal and water stress conditions, the 

parental genotypes Gemmeiza 9 (P3) and Line 1 (P6) gave the desirable ( iĝ ) effects. 

Meanwhile, the parent Sahel 1 (P1) showed the same result under normal irrigation 

condition only. The other parental genotypes gave undesirable ( iĝ ) effect under both 

irrigation conditions for this trait. 

Regarding number of grains/spike, the parental Line 1 (P6) was the best 

combiner of number of grains/spike, it gave the highest significant positive ( iĝ ) 

effects under the two irrigation conditions followed by the parental genotype Sahel 1 

(P1). Therefore, they could be considered as the best combiners for this trait. 

Regarding number of spikes/plant, the parental Sakha 93 (P2), Misr 1 (P4) and 

Sham 6 (P5) showed the desirable ( iĝ ) effects under normal conditions, in addition to 

the previous parents the parent Sahel 1 (P1) showed the desirable ( iĝ ) effects under 

stress conditions. The parental Line 1 (P6) was the inferior for this trait and appeared to 

be bad combiner for this trait at the previous conditions. 

For 1000- kernel weight, two parental genotypes i.e. Gemmeiza 9 (P3) and 

Line 1 (P6) expressed highly significant positive ( iĝ ) effects under both irrigation 

conditions. However, Line 1 (P6) was the superior one indicating that these genotypes 

could be considered as good combiners for this trait. While, Sahel 1 (P1), Sakha 93 

(P2), Misr 1 (P4) and Sham 6 (P5) showed  highly significant negative effects in both 

irrigation conditions, suggesting that these genotypes could not be considered as 

good combiners for developing this trait. 

The estimates of GCA effects for grain yield per plant are highly significant and 

positive in Gemmeiza 9 (P3) and Misr 1 (P4) under normal irrigation conditions. It 

could be noticed that Sahel 1 (P1) and Sakha 93 (P2) indicted desirable ( iĝ ) under 

water stress conditions. Negative and significant estimates of GCA effects were 

obtained for Line 1 (P6) under the two irrigation conditions. These results are partially 

in harmony with Sultan et al., (2011) who pointed to the importance of additive gene 

effects in the inheritance of plant height and spikes number plant-1, while, additive, 

dominance and epistasis were the important in the inheritance of grains number 

spike-1, 100-grain weight and grain yield plant-1 at most cases under both normal and 

water stress conditions. Moreover, additive genetic variance played the greatest and 

the important role in the inheritance of plant height, spikes number plant-1 and grain  
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Table (7): Estimation of general combining ability (GCA) effects for studied parents under normal (N) and water  

                  stress (S) conditions 

       
           Traits Days to heading  

Days to 
physiological 

maturity 
Plant height Flag leaf area  Spike length  

 

Parents N S N S N S N S N S 

P1 (Sahel 1) 1.31** -0.65** 0.74** -0.57** 0.42 2.81** -4.49** -3.11** -0.61** -0.46** 
P2 (Sakha 93) -2.36** -1.49** 1.19** 2.60** -8.22** -6.28** 0.00 3.10** -0.65** -0.41** 
P3 (Gemmeiza 9) 2.76** 2.39** 0.99** 1.56** 3.08** 1.48** -8.93** -8.55** -0.07 -0.35** 
P4 (Misr 1) -0.28** -0.15 -0.93** -2.49** -0.76* -1.90** -3.49** -3.79** -0.89** -0.62** 
P5 (Sham 6) 2.43** 2.56** 1.44** 1.39** 4.46** 2.59** 7.99** 3.73** 0.14* 0.04 
P6 (Line 1) -3.86** -2.65** -3.43** -2.49** 1.02** 1.30** 8.91** 8.61** 2.09** 1.80** 
LSD (gi)0.05 0.31 0.32 0.21 0.38 0.66 0.56 0.41 0.67 0.13 0.13 
LSD (gi)0.01 0.42 0.43 0.29 0.51 0.88 0.75 0.55 0.9 0.17 0.17 
LSD (gi-gj)0.05 0.48 0.5 0.33 0.59 1.02 0.87 0.64 1.04 0.2 0.2 
LSD (gi-gj)0.01 0.64 0.67 0.45 0.79 1.37 1.16 0.86 1.39 0.26 0.27 

 
Table (7): Cont…. 

Traits Number of 
spikelets/spike 

Number of 
kernels/spike 

Number of  1000-kernel 
weight 

Grain yield/plant 
 

spikes/plant 

Parents N S N S N S N S N S 

P1 (Sahel 1) 0.26** 0.13 1.83** 3.98** 0.25 0.89** -2.85** -2.42** -0.44 2.32** 
P2 (Sakha 93) -0.43** -0.31** -6.07** -5.59** 1.46** 1.41** -0.75** -2.83** -2.64** 2.72** 
P3 (Gemmeiza 9) 1.00** 0.91** -1.40** -4.31** 0.13 -0.21 0.60** 1.64** 2.37** -2.34** 
P4 (Misr 1) -0.68** -0.85** -5.06** -4.59** 1.52** 1.09** -0.67** -0.49** 2.81** 0.5 
P5 (Sham 6) -0.55** -0.30** -5.18** -4.69** 1.33** 0.60** -0.79** -1.90** -0.45 -1.79** 
P6 (Line 1) 0.40** 0.42** 15.88** 15.20** -4.70** -3.78** 4.45** 6.00** -1.65** -1.41* 
LSD (gi)0.05 0.11 0.16 0.73 0.88 0.43 0.42 0.38 0.25 1.19 1.22 
LSD (gi)0.01 0.15 0.22 0.97 1.18 0.57 0.57 0.51 0.34 1.6 1.63 
LSD (gi-gj)0.05 0.18 0.25 1.13 1.36 0.66 0.66 0.59 0.39 1.85 1.89 
LSD (gi-gj)0.01 0.24 0.33 1.51 1.82 0.89 0.88 0.79 0.53 2.47 2.53 

* and ** indicate significance at 0.05 and 0.01 levels of probability, respectively. 
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yield plant-1 at most cases under both water conditions. On the other hand, 

dominance genetic variance was the greatest and the important in the inheritance of 

grains number spike-1 and 100-grain weight at most cases under both water 

conditions. Kulshreshtha and Singh (2011) indicated that both additive and non-

additive gene action were found to be important in the inheritance of yield and yield 

attributes under normal as well as saline irrigation conditions. On the other hand, 

Iqbal and Khan (2006) found that general combining ability effects were significant for 

spike length, number of spikelets per spike, number of grains per spike, spike density 

and grain yield. They added that the specific combining ability (SCA) variances were 

greater than general combining ability (GCA) variances, which showed the 

predominance of non-additive gene effects. 

 

Specific combining ability effects: 
 

Specific combining ability effects (ŝij) of the parental combinations computed 
for all the studied measurements under normal and stress irrigation conditions are 
shown in Table (8). Seven and six crosses exhibited significant and negative (SCA) 
effects for days to heading in normal and stress irrigation conditions, respectively. 
Such results indicate that cross (Sahel 1 x Sham 6) followed by cross (Gemmeiza 9 x 
Sham 6) could be considered as good crosses for developing line to early heading 
date.  

Under normal irrigation conditions, six crosses exhibited negative and 
significant (ŝij) effects for days to physiological maturity, two crosses out of them 
didn’t gave significant negative (ŝij) effects for days to heading. Five crosses exhibited 
significant (ŝij) effects for days to physiological maturity under water stress conditions, 
also two crosses out of them didn’t gave significant (ŝij) effects for days to heading. 
Such results confirm the viewpoint that it is not necessary that the genotype that have 
early heading date, have early maturity date also. Hence, maturity date could be 
reliable as a selection criterion for earliness than heading date. Earliness if found in 
wheat is favorable for escaping injuries by stress conditions (especially drought) and 
for intensive production. 

Concerning plant height, among fifteen crosses, four crosses viz. (Sakha 93 x 
Line 1), (Gemmeiza 9 x Line 1), (Misr 1 x Sham 6) and (Misr 1 x Line 1) showed 
significant positive (ŝij) effects at stress and normal irrigation conditions. The cross 
Misr 1 x Line 1 followed by Gemmeiza 9 x Line 1 and Sakha 93 x Line 1 showed 
highest significant positive (ŝij) under both irrigation conditions. 

The most desirable (ŝij)  effects were recorded by the crosses (Sahel 1 x Misr1), 
(Sakha 93 x Gemmeiza 9), (Gemmeiza 9 x Sham 6)  and (Misr 1 x Line 1) under both 
normal  and stress irrigation conditions  for flag leaf area showing that these crosses 
appeared to be the best crosses for this trait. 
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Table (8): Estimate of specific combining ability effects "ŝij" for the studied fifteen crosses under normal (N) and 
Stress irrigation (S) treatments for the traits studied. 

                            Traits 
     Crosses 

Days to heading 
Days to physio. 

maturity 
Plant height  Flag leaf area  Spike length 

N S N S N S N S N S 

Sahel 1 x Sakha 93 -1.17** -0.23 0.86** 1.08* -1.65 -2.60** 2.89** 6.35** 0.66** 0.38* 

Sahel 1 x Gemmeiza 9 0.71 -0.77 -0.93** 0.79 -0.36 5.29** -2.45** 3.88** 0.41* 0.38* 

Sahel 1 x Misr 1 -1.25** -1.89** -1.35** -0.83 -0.30 -0.42 12.66** 12.26** 0.71** 0.53** 

Sahel 1 x Sham 6 -4.63** -5.27** -2.39** -2.71** -3.73** 2.10** -2.78** 9.23** -0.16 0.88** 

Sahel 1 x Line 1 -0.67 -0.39 -0.18 -1.50** 1.01 2.74** -4.36** -15.88** -0.37* -0.14 

Sakha 93 x Gemmeiza 9 -3.29** -1.60** -1.39** 0.63 1.39 2.30** 6.81** 10.62** -0.07 0.45* 

Sakha 93 x Misr 1 0.42 0.94* 1.53** -2.33** 2.23* 0.77 3.48** -1.34 -0.16 -0.20 

Sakha 93 x Sham 6 -0.29 -1.77** -1.18** 0.46 0.01 2.54** -3.79** -1.38 0.03 0.17 

Sakha 93 x Line 1 0.67 0.11 0.03 2.33** 3.80** 3.70** -1.83** -2.25* 0.16 0.36* 

Gemmeiza 9 x Misr 1 -0.71 0.07 -0.60* 0.37 1.80 -2.09** -2.84** -2.99** -0.36* -0.47* 

Gemmeiza 9 x Sham 6 -3.42** -2.64** 1.03** -2.17** 1.94* -1.17 10.07** 5.64** 0.15 -0.19 

Gemmeiza 9 x Line 1 0.88* 1.23** 0.90** -0.96 3.45** 4.01** -5.67** 2.21* 0.10 0.05 

Misr 1 x Sham 6 -1.04* -2.10** -0.05 -1.13* 2.13* 3.05** -9.68** 2.03* 0.03 0.33 

Misr 1 x Line 1 0.58 1.11* 0.49 -0.92 4.28** 4.48** 6.39** 9.85** 0.51** 0.74** 

Sham 6 x Line 1 -1.13* -0.60 -0.55 1.54** 3.59** -2.49** 5.90** -0.17 0.78** -1.34** 

LSD(Sij)0.05 0.85 0.89 0.59 1.05 1.82 1.54 1.14 1.84 0.35 0.36 

LSD(Sij)0.01 1.14 1.18 0.79 1.40 2.43 2.06 1.52 2.47 0.47 0.48 

LSD(Sii)0.05 0.70 0.73 0.49 0.87 1.50 1.27 0.94 1.52 0.29 0.30 

LSD(Sii)0.01 0.94 0.98 0.65 1.16 2.01 1.70 1.26 2.04 0.39 0.40 

LSD(Sii-Sjj)0.05 0.96 1.00 0.67 1.18 2.05 1.74 1.28 2.08 0.40 0.40 

LSD(Sii-Sjj)0.01 1.29 1.34 0.89 1.58 2.74 2.33 1.72 2.78 0.53 0.54 

LSD(Sij-Sik)0.05 1.27 1.32 0.88 1.56 2.71 2.30 1.70 2.75 0.52 0.53 

LSD(Sij-Sik)0.01 1.70 1.77 1.18 2.09 3.63 3.08 2.27 3.68 0.70 0.72 

LSD(Sij-Skl)0.05 1.18 1.22 0.82 1.45 2.51 2.13 1.57 2.55 0.48 0.50 

LSD(Sij-Skl)0.01 1.58 1.64 1.09 1.94 3.36 2.85 2.10 3.41 0.65 0.66 
* and ** indicate significance at 0.05 and 0.01 levels of probability, respectively. 
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Table (8): Cont…. 

                   Traits 
Crosses 

Number of  Number of  Number of  1000 kernel  
Grain yield/plant 

spikelets/spike kernels/spike spikes/plant weight 

N S N S N S N S N S 

Sahel 1 x Sakha 93 0.52** 0.40 1.66 1.08 3.32** 1.06 1.59** -0.06 5.67** 1.23 
Sahel 1 x Gemmeiza 9 0.72** 0.22 -0.05 -2.31 1.34* 1.48* 1.64** 0.93** 9.15** 1.89 
Sahel 1 x Misr 1 -0.51** 0.39 -2.80** -5.83** 0.64 1.78** 2.62** 2.91** 1.07 7.19** 
Sahel 1 x Sham 6 -0.68** -0.28 -6.59** 2.48* 0.90 2.27** 1.24* 1.71** 4.51** 6.43** 
Sahel 1 x Line 1 0.15 0.70** 7.78** 10.05** -0.49 -0.69 0.05 0.62 7.88** 6.63** 
Sakha 93 x Gemmeiza 9 -0.17 0.53* 5.84** 5.46** 0.81 2.55** 0.04 2.34** 8.08** 10.59** 
Sakha 93 x Misr 1 0.14 -0.62** -3.84** -6.59** 5.25** -0.40 2.72** -0.43 3.18 0.37 
Sakha 93 x Sham 6 0.11 0.15 -2.57* -0.99 -2.06** -0.84 1.24* 1.32** -5.57** -1.06 
Sakha 93 x Line 1 0.51** 0.25 -2.25* -4.04** 1.50* 2.89 3.05** 0.98** 10.38** 9.03** 
Gemmeiza 9 x Misr 1 -0.35* -0.24 -5.20** -5.85** -1.37* 1.29* 4.12** 5.34** -7.09** 0.61 
Gemmeiza 9 x Sham 6 -0.24 0.27 -4.20** 1.57 0.88 -1.50* 1.29* -2.23** 3.70* -1.50 
Gemmeiza 9 x Line 1 -0.16 -0.50* 16.98** -9.60** 2.80** -0.15 3.55** 3.67** 7.43** -4.38* 
Misr 1 x Sham 6 0.87** -0.13 -4.19** -1.59 -0.39 -0.07 1.21* 2.69** 1.68 0.24 
Misr 1 x Line 1 0.51** 0.64** 8.14** 11.95** -1.79** -1.25* -1.47** -0.21 2.68 5.78** 
Sham 6 x Line 1 -0.05 -0.49* 3.85** -7.37** 1.04 -0.96 -1.96** 0.40 5.69** -5.43** 
LSD(Sij)0.05 0.32 0.44 2.00 2.41 1.17 1.16 1.05 0.70 3.27 3.35 
LSD(Sij)0.01 0.42 0.59 2.68 3.23 1.57 1.56 1.40 0.93 4.38 4.48 
LSD(Sii)0.05 0.26 0.36 1.65 1.99 0.97 0.96 0.87 0.58 2.70 2.77 
LSD(Sii)0.01 0.35 0.49 2.21 2.67 1.30 1.29 1.16 0.77 3.62 3.70 
LSD(Sii-Sjj)0.05 0.36 0.50 2.26 2.72 1.33 1.31 1.18 0.79 3.69 3.78 
LSD(Sii-Sjj)0.01 0.48 0.67 3.02 3.64 1.77 1.76 1.58 1.05 4.94 5.06 
LSD(Sij-Sik)0.05 0.47 0.66 2.99 3.60 1.75 1.74 1.57 1.04 4.89 5.00 
LSD(Sij-Sik)0.01 0.63 0.88 4.00 4.82 2.35 2.32 2.09 1.39 6.54 6.69 
LSD(Sij-Skl)0.05 0.44 0.61 2.77 3.34 1.62 1.61 1.45 0.96 4.52 4.63 
LSD(Sij-Skl)0.01 0.58 0.82 3.70 4.46 2.17 2.15 1.94 1.29 6.05 6.20 
* and ** indicate significance at 0.05 and 0.01 levels of probability, respectively. 
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Four crosses i.e. (Sahel 1 x Sakha 93), (Sahel 1 x Gemmeiza 9). (Sahel 1 x Misr 
1) and (Misr 1 x Line 1) had significantly positive (ŝij) effects for spike length under 
normal and water stress conditions. The cross (Sahel 1 x Sham 6) expressed the 
highest (ŝij) effects for spike length under water stress conditions. 

Regarding number of spikelets/spike, five crosses out of the fifteen crosses 
exhibited significant desirable (ŝij) effects under normal irrigation conditions. Meanwhile, 
three out of the fifteen crosses exhibited significant desirable (ŝij) effects under stress 
conditions, only the cross (Misr 1 x Line 1) exhibited significant desirable (ŝij) effects for 
this trait under both normal and stress irrigation conditions. 

From the same Table (8), it could be noticed that the three crosses; (Sahel 1 x Line 1), 
(Sakha 93 x Gemmeiza 9) and (Misr 1 x Line 1) under normal and water stress 
conditions are considered to be promising hybrids for improving number of kernels/spike, 
as they showed highly significant positive (ŝij) effects. The cross (Gemmeiza 9 x Line 1) 
was the worst cross for this trait under both irrigation conditions. 

Regarding number of spikes/plant, four crosses exhibited significant positive (ŝij) 
effects under normal irrigation conditions, the cross (Sakha 93 x Misr 1) had the highest 
(ŝij) effect. Meanwhile, under water stress conditions five crosses exhibited significant 
positive (ŝij) effects, the cross (Sahel 1 x Gemmeiza 9) was the only cross which 
expressed significant positive (ŝij) effects for number of spikes/plant under both normal 
and water stress conditions. 

Eight crosses exhibited significant positive (ŝij) for 1000-kernel weight under both 
normal and water stress conditions. The crosses (Gemmeiza 9 x Misr 1) and 
(Gemmeiza 9 x Line 1) could be considered as the best crosses for this trait. 

Concerning grain yield/plant, nine parental combinations showed significant 
positive (ŝij) effects under normal irrigation conditions. Also six crosses showed desirable 
(ŝij) effects under water stress conditions. The two crosses (Sakha 93 x Gemmeiza 9) 
and (Sakha 93 x Line 1) seemed to be the best combinations for this trait under both 
normal and stress conditions. 

 

CONCLUSION 
 

The results revealed that there was significant genotypic variation among the 
genotypes for the studied traits. The genotype Line 1 (P6) could be used as donor parent 
for the improvement of days to heading, days to physiological maturity, flag leaf area, 
spike length, number of kernels/spike and 1000-kernel weight for normal and water 
stress conditions. The cultivar Misr 1 (P4), showed potential for the improvement of grain 
yield/plant under both irrigation conditions, and grain yield/plant under water stress 
conditions. The crosses (Sakha 93 x Gemmeiza 9) and (Sakha 93 x Line 1) have 
potential for the improvement of number of spikes/plant and grain yield/plant for water 
stress conditions. The cross (Sahel 1 x Misr 1) holds a promise for yielding better 
segregates with improving flag leaf area. 
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 الممخص العربى
 

 القدرة عمى الإئتلاف لمحصول القمح وبعض مكوناته تحت الظروف العادية وظروف 
 الإجهاد المائى

 
 حسن عبدالمطيف عشوش**، نصار*،محمد عبدالجواد  محمود عبد العزيز جمعه*، محمد نجيب البنا*،

 ياسر أحمد الجوهرى**
 جامعة الإسكندرية -كمية الزراعة سابا باشا   -* قسم الإنتاج النباتى )محاصيل(

 مركز البحوث الزراعية -معيد بحوث المحاصيل الحقمية  -** قسم بحوث القمح 
 

وتيدف  2010/2011و 2002/2010خلال موسمي يتاى البارود إأجريت ىذه الدراسة بمزرعة محطة البحوث الزراعية ب
الدراسة إلي تقييم بعض التراكيب الوراثية لقمح الخبز في تجربتين الأولي تحت ظروف الري الطبيعي والثانية تحت ظروف 
 الإجياد المائي ) ريو واحده خلاف رية الزراعة( واستخدم تصميم قطاعات كاممة العشوائية في ثلاث مكررات وكانت الصفات

المدروسة ىي: عدد الأيام حتى طرد السنابل، عدد الأيام حتى النضج، مساحة ورقة العمم،ارتفاع النبات، عدد السنابل/نبات، 
 طول السنبمة، عدد السنيبلات/سنبمة، عدد حبوب السنبمة، وزن ألف حبة ومحصول الحبوب/نبات.

اليجن والتفاعل بين الآباء واليجن كان معنويا لغالبية الصفات تحت ، وتشير النتائج إلى أن التباين الراجع لمتراكيب الورثية
( كان SCA( والخاصة عمي الإئتلاف )GCAظروف الري الطبيعي والإجياد المائى. ووجد أن التباين الراجع لمقدرة العامة )

ف أعمي من الوحدة لكل الصفات معنويا في الصفات تحت الدراسة. كانت النسبة بين القدرة العامة/القدرة الخاصة عمي الإئتلا
تحت ظروف الري الطبيعي و الإجياد كانت النسبة أقل من الوحدة محصول الحبوب/نبات حيث المدروسة فيما عدا صفة 

عدد الأيام حتى طرد أعمى قدرة عامة عمى التآلف معنوية ومرغوبة لصفات  (P6) 1المائي. أظيرت السلالة الأبوية سلالة 
يام حتى النضج، مساحة ورقة العمم وطول السنبمة تحت ظروف الإجياد المائى وصفتى عدد حبوب السنبمة و السنابل، عدد الأ

 ظروف الري الطبيعي و ظروف الإجياد المائي.وزن ألف حبة تحت كل من 
ى التآلف معنوية أظير أعمى قدرة عامة عم (P2) 23فيما يتعمق بصفة ارتفاع النبات عند الرغبة لمتربية لمقصرفإن الصنف سخا  

و  (P5) 6، أما فى حال الرغبة لمتربية لمطول فإن الأباء شام سالبة ومرغوبة فى كلا البيئتين )الرى الطبيعى والإجياد المائى(
ظروف الري الطبيعي و  قد أظيرا أعمى قدرة عامة عمى التآلف حيث كانت موجبة و معنوية تحت كل من (P1) 1ساحل 

عدد أعمى قدرة عامة عمى التآلف موجبة و معنوية لصفتى  (P4) 1ظروف الإجياد المائي عمى التوالى. أظير الصنف مصر 
أعمى قدرة عامة عمى  (P2) 23، بينما أظير الصنف سخا ظروف الري الطبيعيالسنابل/نبات ومحصول الحبوب/نبات تحت 

 الصفتين تحت ظروف الإجياد المائى.  التآلف موجبة و معنوية لنفس
عدد الأيام حتى طرد ( أعمى قدرة خاصة عمى الإئتلاف سالبة ومعنوية )مرغوبة( لصفتى 6شام  x 1أظير اليجين )ساحل 

أعمى ( أظير 1سلالة  x 1. اليجين )مصر )الرى الطبيعى والإجياد المائى(السنابل وعدد الأيام حتى النضج فى كلا البيئتين 
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فى حين أنو تحت ظروف الإجياد  ،ة خاصة عمى التآلف موجبة ومعنوية لصفة ارتفاع النبات تحت ظروف الرى الطبيعىقدر 
أعمى قدرة  (1مصر  x 1)ساحل  ( ىو الأعمى لصفة ارتفاع النبات. أظير اليجين2جميزة  x 1المائى كان اليجين )ساحل 

أعمى قدرة خاصة عمى التآلف  (1سلالة  x 6)شام  خاصة عمى التآلف موجبة ومعنوية لصفة مساحة ورقة العمم. أظير اليجين
( كان ىو الأعمى لصفة 6شام  x 1فى حين أن اليجين )ساحل ، موجبة ومعنوية لصفة طول السنبمة تحت ظروف الرى الطبيعى

( كان أفضل اليجن فيما يخص القدرة الخاصة عمى 1سلالة  x 1اليجين )مصر  المائى. أماطول السنبمة تحت ظروف الإجياد 
التآلف لصفة عدد حبوب السنبمة وذلك تحت كل من ظروف الرى الطبيعى وظروف الإجياد المائى. أما فيما يخص عدد 

ية ومرغوبة تحت ظروف الرى أعمى قدرة خاصة عمى التآلف معنو ( 1مصر  x 23السنابل/نبات فقد أظير اليجين )سخا 
 .عدد السنابل/نباتتحت ظروف الإجياد المائى لصفة ( 1سلالة  x 23سخا الطبيعي بينما تفوق اليجين )

قدرة خاصة عمى التآلف موجبة ومعنوية لصفة وزن ألف حبة تحت ظروف الرى ( أعمى 1مصر  x 2أظير اليجين )جميزة  
أعمى قدرة خاصة عمى التآلف موجبة ومعنوية لصفة عدد  (1مصر  x 23سخا )الطبيعى والإجياد المائى. أظير اليجين 
( كان ىو المتفوق لصفة وزن الألف حبة 2جميزة   23xفى حين أن اليجين )سخا  ،السنابل/نبات تحت ظروف الرى الطبيعى

( و 1سلالة  x 23ا (، )سخ2جميزة  x 23)سخا  تحت ظروف الإجياد المائى. مما سبق يمكن التوصية باستخدام اليجن
( فى برامج التربية لمقمح تحت ظروف الإجياد المائى حيث أنيا ليا قدره خاصو معنوية ومرغوبة عمى 1سلالة  x 1)مصر

 . التآلف فى معظم الصفات تحت الدراسة
 
 
 
 
 

 


