
Assiut J. Agric. Sci., (49) No. (4) 2018 (1-14)                           ISSN: 1110-0486 
Website: www.aun.edu.eg/faculty_agriculture/journals_issues_form.php          E-mail: ajas@aun.edu.eg 

Performance and Combining Ability of Some Agronomic Traits of 
Bread Wheat Under Normal and Water Stress Conditions 

*Abo-Sapra, H.M.1; K.A. Kheiralla2; A. Abo-Elwafa2; E.A. Hassaballa2                     
and M.A.F. Habouh1 

1Agronomy Dep., Fac. Agric., Aswan Univ., Egypt 
2Agronomy Dep., Fac. Agric., Assiut Univ., Egypt 

*Email: Tahahussein28@yahoo.com 

Received on: 18/9/2018                                 Accepted for publication on: 8/10/2018 
Abstract: 
      The present investigation was carried out during 2015/2016 and 2016/2017 
seasons at the Experimental Research Station, Faculty of Agriculture, Assiut 
University. The objectives of this investigation were to obtain information about 
the performance and genetic components of parental wheat genotypes and their 
F1s under normal and water stress conditions. The performance of all genotypes 
under water stress condition was lower than its performance under normal condi-
tion. The parent 6 (P6) was the earliest flowering under both conditions and the 
parent P5 under water stress condition (85.70 day), while the parents P1, P2, P4 
and P6 gave the tallest spike under both of normal and water stress conditions. 
While, P1 and P2 gave the tallest spike under water stress condition. The hybrids 
(P4 × P5) and (P1 × P6) were the earliest among F1- hybrids under normal and wa-
ter stress conditions, respectively. Furthermore, the hybrids (P1 × P3) and (P1× P4) 
gave the tallest spike under normal and water stress conditions, respectively. The 
mean of grain yield /plant for all genotypes was 32.70 g and 24.96 g under nor-
mal and water stress condition, respectively. The P6 gave the highest grain yield/ 
plant compared with other parental genotypes under both conditions. On the oth-
er hand, the highest grain yield /plant was obtained from the hybrids (P4 × P5) 
under both conditions. The results showed that the magnitude of SCA exceeded 
GCA ones for days from planting to 50 % heading trait, which indicating that the 
major portion of genetic variance was due to the non-additive gene effects. The 
ratio of GCA/SCA was noticed to be low for days from planting to 50 % heading 
trait, indicated the specific combining ability was more important than general 
combining ability variance. The ratio of GCA/SCA was low for Plant height ex-
cept SCA under irrigation in the F1- hybrids. The ratio of GCA/SCA was 1.08 
and 0.80 in the F1-hybrids under normal and water stress conditions, respective-
ly. The good genotypes for plant height in the F1- hybrid under both environ-
ments were Entry 21 and Entry 20. While, the ratio of GCA/SCA was noticed to 
be low for spike length, indicated the specific combining ability was more im-
portant than general combining ability variance, which indicating that the major 
portion of genetic variance was due to the non-additive gene effects. The results 
showed that the magnitude GCA/SCA ratio for number of kernel/spike was 0.31 
and 0.20 in the F1-hybrids under normal and water stress conditions, respective-
ly, indicating that the non-additive were larger than additive effects in the inher-
itance of number of kernel/spike and both were highly significant. The ratios of 
GCA/SCA were less than the unity for grain yield/plant under both environments 
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indicating that the non-additive gene action controlled the inheritance of grain 
yield/plant. The GCA/SCA ratio was 0.14 and 0.48 for 100-grain weight in the 
F1-hybrids under normal and water stress conditions, respectively, indicating 
predominance of non-additive gene effect in the inheritance of 100- grain weight. 
Keywords: Bread wheat, genetic components, water stress condition, combining ability. 
 
 

Introduction 
Wheat is the most important ce-

real crop in Egypt. The total wheat 
production was 9 million ton obtained 
from 1.32 million ha, according to 
F.A.O (2016). The statistics indicate 
that local production of wheat is not 
sufficient for the consumption needs. 
Egypt imports about 6 million tons of 
wheat to fill in the gap between con-
sumption and production of wheat 
Rizk and Sherif (2014). The total 
consumption of wheat reached 14 
million tons. Therefore, increasing 
wheat production is an important goal 
to reduce the gap between production 
and consumption. Therefore, devel-
oping high yielding genotypes is par-
amount (Agricultural statistics, Arab 
Republic of Egypt, 2012). Drought is 
the main abiotic that restrains wheat 
yield, which reduces crop production 
in most areas worldwide. Develop-
ment drought-tolerant wheat geno-
type is formidable due to difficulties 
in quantification of drought tolerance 
constituents. However, using yield 
and its components as selection crite-
rion for drought tolerance can be 
convenient to assess drought toler-
ance. Information on the genetic 
structure of a set of parents and mode 
of gene action governing yield and its 
attributes could be useful in designing 
suitable breeding procedures. There-
fore, the objectives of this investiga-

tion were to: (1) obtain information 
about the performance of wheat geno-
types and determine the genetic com-
ponents under normal and water 
stress conditions, and (2) identify su-
perior parents and cross combination 
of the 6 parents half diallel procedure 
in the F1 -hybrids grown under nor-
mal and water stress environments. 
Materials and Methods 

The present investigation was 
carried out during 2015/2016 and 
2016/2017 seasons at the Experi-
mental Farm, Faculty of Agriculture, 
Assiut Universi. The genotypes were 
crossed in half diallel fashion during 
2015/2016 season to obtain the F1 
seeds. The parents along with their 
pedigree and origin are shown in Ta-
ble 1. The parents, and F1 hybrides of 
the 6 parents half diallel were sown 
during 2016/2017 in two experiments 
i.e. the first one (stress experiment) 
was irrigated two times after planting 
irrigation (i.e, three irrigations were 
given through the growing season). 
The second experiment (normal ex-
periment) was irrigated regularly as 
recommended. A randomized com-
plete block design with three replica-
tions was used in both seasons. 
Grains were sown in rows 2 m long 
and 20 cm apart. Twenty grains were 
sown in each row. Each genotype was 
represented by one row in each repli-
cation. 
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Table 1. Pedigree and origin of the six parental genotypes used in the present in-
vestigation  

Parent 
No. Name Pedigree Origin 

P1 103Mohasan Agronomy Dep., Fac. Agric., Assiut Univ. Egypt 

P2 Giza 171 SAKHA 93 / GEMMEIZA 9 S.6-1GZ-4GZ-1GZ-
2GZ-0S  Egypt 

P3 Misr2 SKAUZ/BAV 92 Egypt 
P4 Sakha 94 Opts / Rayon // KAVZ Egypt 

P5 Entry 21 SERI.1B*2/3/KAUZ*2/BOW//KAUZ/4/2*MUNAL MXI13-
14\M35ES22SAWHT\50 

P6 Entry20 CHEWINK #1/MUTUS MXI13-
14\M35ES22SAWHT\43 

 

The following traits were rec-
orded on an individual plant for the 
two experiments: 
A- Morphological traits:  

1- Days to heading: Number of 
days from planting to 50% of the 
heads emerged from the flag leaf 
sheath. 

2- Plant height (cm): The dis-
tance from the base of the culm to the 
tip of the spike of the main culm. 
B- Yield and its components:  

1- Spike length (cm) was 
measured from the base of the main 
spike to its tip excluding awns. 

2- Number of kernels/spike 
(K/S) counted as an average number 
of grains collected per spike. 

3- Biological yield/plant (g) 
was measured as the total dry matter 
produced by a plant during the grow-
ing season of individual plant (ex-
cluding roots).  

4- Grain yield/plant (g) was 
recorded as the weight of individual 
plant grains. 

5- Harvest index is the ratio of 
grain yield / plot to biological yield / 
plot for cultivars evaluation experi-
ment and grain yield /plant for F1. 

6- 100-grain weight (g) was 
obtained as the weight of 100 grains, 
from the bulk of the guarded plants in 
g. 

The Combining ability analysis  
General combining ability 

(GCA) of a line is the average value 
of the line in all possible combina-
tion. The GCA is a measure of addi-
tive genetic variance. On the other 
hand, specific combining ability 
(SCA) is the ability of a line to do 
better or worse than the average value 
in specific cross. The SCA is a meas-
ure of non-additive genetic variances 
(Hlallauer and Miranda, 1981). 

In this study, six parental geno-
types were crossed in a half diallel 
mating design to produce 15 F1 hy-
brids to estimate the different geno-
typic parameters in terms of additive 
and non-additive genetic variances. 
The procedures of this analysis were 
described by Griffing's method II 
model I (1956) and outlined by Singh 
and Chaudhary (1985). 
Results and Discussion 
A: Performance of wheat geno-
types:  

The analyses of variance for all 
studied traits of the six parents and 
their 15 F1 crosses grown under nor-
mal and drought stresses are shown in 
(Table 2). Our results reveal that 
mean squares due to genotypes, par-
ents and F1 crosses were highly sig-
nificant for all studied characters un-
der normal and drought stresses, indi-
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cating the wide diversity among the 
parental materials used in the present 
study. In addition, the mean squares 
due to parents vs crosses were signif-
icant and highly significant in all 
characters except spike length was 
significant for F1 irrigation. Further-
more, the mean squares of both gen-
eral and specific combining ability of 
morphological traits are present in 
Table 2. The results showe that both 

mean squares for GCA and SCA 
were highly significant for days to 
50% heading, Plant height, spike 
length, number of kernels/spike, grain 
yield /plant, biological yield /plant, 
harvest index and 100- grain weight. 
This showed the important role of 
both additive and non-additive gene 
effects in the expression of these 
traits. 

 

Table 2. Mean squares for morphological traits and yield and its components traits 
of six parental genotypes and their F1hybrids grown under normal and wa-
ter stress conditions 

 
 

S.O.V. 
 

 
d.F. 

Morphological traits Yield and its components 
Days to 50%  

heading 
Plant height Spike length 

No. of 
 kernels/spike 

Biological 
 yield/plant 

Grain 
 yield / plant  

100 grain 
 weight 

Harvest index 

F1 

 Irrig. 
F1  

drought 
F1 

 Irrig. 
F1  

drought 
F1 

 Irrig. 
F1  

drought
F1 

 Irrig. 
F1  

drought 
F1  

Irrig. 
F1  

drought 
F1  

Irrig 
F1  

Stress 
F1  

Irrig 
F1  

Stress 
F1  

Irrig 
F1  

Stress 

Rep 2 0.86 0.61 10.33 1.54 0.016 0.77 22.92 18.47 37  51.04 1.73 1.47 0.27 0.026 2.82 6.55 

Genotype 20 10.8** 9.13** 36.10**18.23**0.64** 1.52** 47.63**34.01** 500.65**221.05**69.79**15.24** 0.40**0.30**47.49** 59.93**

Error 40 0.28 0.13 4.58 4.80 0.31 0.28 5.15 8.75 11.16 80.36 3.44 1.62 0.10 0.087 6.48 7.86 

GCA 5 16.88**15.88** 98.35**41.36** 0.56 1.22** 83.11**43.71** 135.58**258.73** 5.52** 7.46** 0.42**0.56**27.77** 92.42**

SCA 15 8.77** 6.89** 15.35**10.52** 0.67* 1.61** 35.80**30.78** 622.34**208.49**91.21**17.83**  0.39**0.21**54.07** 49.10**

Error 40 0.28 0.13 4.58 4.80 0.31 0.28 5.15 8.75 11.16 80.36 3.44 1.62 0.10 0.087 6.48 7.86 

Σg2i/Σs2ij  0.25 0.29 1.08 0.80 0.08 0.09 0.31 0.20 0.002 0.045 0.025 0.17 0.05 0.25 0.14 0.48 

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

1-Days to heading: 
Mean days to 50 % heading is 

shown in Table 3. The earliest P6 
headed after 84.00 and 85.70 days 
from sowing under normal and water 
stress conditions, respectively. The 
latest parent was P3, which headed 
after 93.00 and 91.00 days under 
normal and water stress conditions, 
respectively. 

The earliest hybrid was (P4× P5) 
which recorded 89.30 days and the 
latest one was (P2×P4) which record-
ed 93.00 days under normal condi-
tion. Under water stress condition the 
hybrid of (P1× P6) was the earliest 
(85.00 days) but the hybrid of (P3× 
P4) was the latest one (89.00 days) 

towards lateness. These results indi-
cate that (P6) possesses genes for ear-
liness and most of its crosses were 
early either under normal or water 
stress condition. Water stress slightly 
decreased days to heading as ex-
pressed in the overall mean decreased 
from 90.67 to 87.70 days. The hy-
brids of (P2× P4) decreased by 7.20 % 
under stress spared to normal condi-
tions. Dhanda and Sethi (2002) and 
Dencic et al. (2000) found that days 
to heading were reduced by water 
stress. 

2- Plant height (cm): 
Mean of plant height for all 

genotypes is presented in Table 3. 
The parents ranged in plant height 
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from 95.30 and 81.70 for P5 to 103.00 
and 88.30 cm for P2 under normal and 
water stress condition, respectively. 
Water stress reduced plant height of 
the parents, and the reduction ranged 
from 11.91 for P6 to 16.53 % for P1. 
The F1-hybrids ranged in plant height 
from 91.30 (P5×P6) to 104.30 cm (P1× 
P5) under normal condition, and from 
81.30 (P1×P5) to 89.30 cm (P1× P4) 
under water stress condition.    Water 
stress reduced plant height of the par-
ents and F1-hybrids, and the reduction 
accounted for 14.40 % over all geno-
types. These results are in agreement 
with those found by El-Beially and 
El-Sayed (2002) and Mohamed 
(1999) who found that plant height 
was reduced by water stress and 
Dencic et al. (2000) came to the same 
conclusion. 

3- Spike length 
Spike length of the parents 

ranged from 11.67 for P3 and P5 to 
12.33 cm for P1, P2, P4 and P6 under 
normal condition and from 10.33 for 
P3 to 11.33 cm for P1 and P2 under 
water stress condition. The reduction 
in spike length of the parents caused 
by drought ranged from 8.13 for P1 
and P2 to 13.01% for P6. Moreover, 
spike length of the F1-hybrids under 
normal condition ranged from 12.33 
for (P2× P4), (P3×P4), (P4× P5) and 
(P5× P6) to 13.67 cm for (P1× P3), and 
from 11.00 for (P4×P5) to 13.00 cm 
for (P1× P4), under water stress condi-
tion. 

Water stress reduced spike 
length of the F1-hybrids, and the 
reduction ranged from 0.00 for 
(P1×P5) and (P2× P4) to 11.02 % for 
(P4× P6). Kheiralla (1994) and Ismail 
et al. (2006) reported that drought 
stress reduced spike length. 
Generally, drought stress reduced 

spike length over all genotypes by 
6.37 % of normal condition. Kazmi et 
al. (2003) found that ear length was 
reduced by 36% under water stress 
condition. 

4 - Number of kernel /spike 
The parents ranged in number of 

kernal/spike from 71.30 for P6 to 
81.70 for P2 under normal condition 
and from 63.30 for P1 to 71.70 for P4 
under water stress condition (Table 
4). The lowest affected parent by 
drought was P4, which was reduced 
by 3.10 %. On the other hand, the 
highest affected parent was P2, which 
was reduced by 18.80 %. 

Number of kernel/spike for the 
F1-hybrids ranged from 77.00 for 
(P2× P5) and (P5×P6) to 88.30 for (P2× 
P3) under normal condition. These 
values ranged from 66.00 for (P1× P5) 
to 78.00 for (P2× P3) under water 
stress condition. Water stress reduced 
number of kernel/spike over all geno-
types by 11.62 %. In respect to F1-
hybrids the lowest reduction caused 
by drought was 7.80 % for (P3× P5), 
but the highest reduction was 17.90 
% for (P2× P4). Aggarwal et al. 
(1986) showed that the number of 
kernel/spike was reduced by 49 % 
under water stress condition com-
pared with normal irrigation one. 

5- Biological yield/plant, g. 
Biological yield/plant of the 

parents under normal condition 
ranged from 57.00 for P4 to 77.70 g 
for P1. For the F1-hybrids, the biolog-
ical yield/plant ranged from 72.70 for 
(P1× P5) to 109.30 g for (P1× P4). Un-
der water stress condition, the parents 
ranged from 50.70 for P4 to 60.30 g 
P2, whilst, for the hybrids, biological 
yield/plant ranged from 51.00 for 
(P1× P5) to 80.00 g for (P3× P6) Table 
4. 
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The effect of drought was pro-
nounced, and the overall mean of bio-
logical yield/plant was reduced great-
ly from 82.50 to 61.40 g which ac-
counted by 25.60%. The reductions in 
biological yield/plant for the parents 
were ranged from 3.70 for P3 to 31.00 
% for P5. On the other hand, the hy-
brids ranged from 12.10 for (P3 × P6) 
to 41.80 % for (P1 × P6). The best 
three parents in biological yield/plant 
under normal condition were P1 with 
a value of 77.70 g, P5 with a value of 
77.30 g and P5 with a value of 71.30 
g. Otherwise, the best three parents of 
some traits under water stress condi-
tion were P3 with a value of 60.30, P2 
with a value of 59.30 and P1 with a 
value of 58.00 g. Our results were 
consistent with those found by Bris-
son et al. (2001) and Ahmed (2003).  

6 - Grain yield/plant: 
Water stress reduced the overall 

mean grain yield/plant (Table 4) from 
32.70 g under normal condition to 
24.96 g under water stress condition, 
which estimated by 23.70%. The 
lowest yielding parent was P4 under 
both normal and water stress condi-
tions with values of 23.00 and 21.00 
g/plant, respectively. On the other 
hand, the highest yielding parent was 
P6 under both conditions with values 
of 32.30 and 25.70 g/plant, respec-
tively. Generally, the best four F1-
hybrids under normal condition were 
(P4× P5), (P2× P4) and (P1× P6) and 
(P2× P3) with values of 40.70, 39.30, 
38.00 and 38.00 g /plant, respective-
ly. Meanwhile, the best three hybrids 
under water stress condition were (P4 
× P5), (P3 × P4) and (P5 × P6) with 
values of 29.30, 29.00 and 27.30 
g/plant, respectively. Generally, the 
parents P4, P3, P5 and P6 were repeat-
ed several times in those superior hy-

brids. Blum et al. (1989) found that 
variation in grain yield among land-
races under an increasing water stress 
after tillering was largely affected by 
spike number per unit.                                           

7 - 100-grain weight                                           
The average of 100-kernel 

weight for the parents ranged from 
4.30 for P4 to 4.80 g for P1 and P6 un-
der normal condition and ranged from 
3.90 for P4 to 4.30 g for P2 under wa-
ter stress condition. The lowest re-
duction caused by drought was rec-
orded for P2 with 2.27 %, but the 
highest value was (14.90 %) for P3. 
The 100-kernel weight for F1-hybrids 
ranged from 4.80 for (P1 × P3), (P2 × 
P3) and (P3 × P4) to 5.70 g for (P2 × 
P5), (P2 × P6) and (P5 × P6) and from 
3.80 for (P3 × P6) to 5.20 g for (P1 × 
P2) under normal and water stress 
conditions, respectively. (P1 × P2) hy-
brid showed the lowest reduction by 
water stress with a value of 1.88 %. 
On the other hand, (P3 × P6) showed 
that highest reduction with a value of 
28.30. Kheiralla (1994), Abdel-
Haleem (2003) and Ismail et al. 
(2006) found reduction in grain 
weight by water stress.  

8 - Harvest index 
Under normal condition (Table 

5), harvest index of the parents was 
ranged from 36.80 for P1 to 45.20 % 
for P6 and the F1-hybrids ranged from 
30.50 for (P1 × P4) to 48.50 % for (P1 
× P5). Moreover, under water stress 
condition, harvest index of the par-
ents were ranged from 38.80 for P2 to 
50.70 % for P6. On the other hand, 
the harvest index for F1-hybrids 
ranged from 34.00 for (P3 × P6) to 
51.00 % for (P1 × P5). Generally, 
drought slightly reduced harvest in-
dex by 2.50 % overall genotypes. 
These results are consistent with 
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those reported by Abdel-Haleem 
(2003), Ismail et al. (2006) and Ah-
mad et al. (2015).  
B – Combined ability for selection 
criteria under study: 

The analysis of variance for 
combining ability was performed us-
ing Method 2 and Mode II of Griffing 
(1956). General Combining ability 
variances are generally attributed to 
the additive gene effects, while spe-
cific combining ability variances are 
attributed to non-additive gene ef-
fects, which involve dominance and 
epistatic components of the genetic 
variation. 
  1 - Morphological traits  

Mean squares of both general 
and specific combining ability of 
Morphological traits are present in 
Table 2. The results showed highly 
significant mean squares for both 
general (GCA) and specific (SCA) 
combining abilities for days to 50 % 
heading and Plant height reflecting 
the important role of both additive 
and non-additive gene effects in the 
expression of these traits. These re-
sults are in harmony with those re-
ported by Borghi and Perenzin 
(1994). 
  2 – Yield and its components.                                                                                  

The analyses of variance of 
combining ability (GCA and SCA) 
are presented in Table 2. The results 
showed highly significant mean 
squares for both GCA and SCA re-
garding   spike length, number of 
kernels/spike, grain yield /plant, bio-
logical yield /plant, harvest index and 
100- grain weight/g, revealing the 
important role of both additive and 
non-additive gene effects in the ex-
pression of these traits. Similar re-
sults were reported by Singh and Pa-
roda (1988). 

General combining ability effects 
(gi).                                                                                 

The estimates of general com-
bining ability effects of each parent 
for morphological traits, yield and its 
components are presented in Table 6 
A - Morphological traits  
  1 - Days to 50%heading  

 The results in Table 6 indicate 
that highly significant positive GCA 
effects were detected for P3 and P4 
under both environments, indicating 
that these parents could increase days 
to heading in their hybrids. However, 
P1 under both environments showed 
negative and highly significant GCA 
effects, indicating that promising ear-
ly F1 hybrids could be obtained from 
their crosses, in the presence of pre-
dominance of additive gene effects. 
But P6 under normal condition 
showed the negative and highly sig-
nificant GCA effects, indicating that 
promising early F1 hybrid could be 
obtained of their crosses. Safan 
(2001) found highly significant GCA 
for heading date under normal condi-
tion.  
  2- Plant height  

General combining ability ef-
fects were positive and highly signifi-
cant for P2, P3 and P6 under both en-
vironments. However, P1 under nor-
mal condition showed negative and 
highly significant GCA effect. Under 
normal condition, P4 and P5 showed 
positive and highly significant SCA 
effects, while negative effect under 
water stress. Similar results were re-
ported by Farshadfar et al. (2013).                                         
B - Yield and its component traits.                                                            

The results showed that the par-
ent P6 was considered to be excellent 
general combiner for grain yield/ 
plant and harvest index under both 
environments. The parents P2, P4 and 
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P6 were good general combiner for 
harvest index under both environ-
ments, respectively. On the other 
hand, the parent, P1, P2, P3 and P4 the 
poorest general combiner for biologi-
cal yield /plant, spike length and 
grain yield /plant, under normal and 
water stress condition, respectively. 
Similar results were reported by Ab-
del-Haleem (2003). 
Specific combining ability effects 
(Sij) 

The estimates of specific com-
bining ability effects (Sij) of each 
cross for morphological traits, yield 
and its components traits are present-
ed in Table The results showe that all 
studied traits exhibited significant 
specific combining ability effects ei-
ther positive or negative sings in most 
cases.  
1 - Morphological traits  

The results indicated that the 
crosses (P1 × P4), (P2 × P3), (P3 × P4) 
and (P3 × P5) showed negative and 
highly significant SCA effect and de-
sirable SCA effects for days to 50% 
heading under both environments. 
The crosses (P3 × P4), (P3 × P5) and 
(P4 × P6) showed negative and highly 
significant SCA effect and desirable 
SCA effects for plant height, under 
both environments Safan (2001) 
found significant SCA for heading 
date under normal condition. 
2 - Yield and its component traits 

Under normal condition three 
hybrids showed positive significant 
or highly significant SCA effects 
such as (P1 × P6), (P2 × P3) and (P4 × 
P5). Most of these hybrids gave high 
number of kernels/plant (Table 7). 
Highly significant and positive SCA 

effects were obtained by the seven 
crosses for biological yield / plant. It 
could be concluded that both additive 
and non-additive gene effects, and 
that later played the major role in the 
inheritance of biological yield / plant. 
Under normal condition while, 12 out 
of 15 F1 crosses showed significant or 
highly significant and positive SCA 
effects for 100- grain weight. In the 
same trend 3, 7, 7 and 2 out of 15 F1 
crosses gave desirable SCA effects 
(significant or highly significant and 
positive values) towards number of 
kernels/plant, biological yield/plant, 
grain yield /plant and harvest index), 
respectively. Similar findings were 
obtained by Singh and Paroda (1988) 
and El-Maghraby et al. (2005). 
Conclusion 

The present study revealed that 
the stress tolerant parents and the 15 
F1 crosses that showed minimized 
yield loss under water stress condi-
tions, and the presence of wide diver-
sity among the parents and the 15 F1 
crosses under normal and water stress 
conditions. The results showed that 
the magnitude of SCA exceeded 
GCA ones for days from planting to 
50% heading, which indicating that 
the major portion of genetic variance 
was due to the non-additive gene ef-
fects. It is clear the information on 
GCA effects should be supplemented 
by SCA effects and hybrid perfor-
mance of cross combinations to pre-
dict the gene action for yield in seg-
regating generation. The identified 
crosses hold great promise in improv-
ing the grain yield and quality attrib-
utes in future breeding programs of 
bread wheat. 
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Table 3. Average of days to heading, plant height and spike length for six parental geno-
types and their F1- crosses under normal and drought conditions. 

Traits Days to heading Plant height, cm Spike length, cm 
Genotypes Normal Drought Reduction Normal Drought Reduction Normal Drought Reduction 

P1 89.30 86.70 2.90 101.00 84.30 16.53 12.33 11.33 8.13 
P2 91.00 90.00 1.10 103.00 88.30 14.27 12.33 11.33 8.13 
P3 93.00 91.00 2.20 101.70 87.30 14.15 11.67 10.33 11.97 
P4 92.00 91.00 1.10 100.70 88.00 12.61 12.33 11.00 10.57 
P5  89.30 85.70 4.00 95.30 81.70 14.27 11.67 10.67 8.55 
P6 84.00 85.70 2.00 95.70 84.30 11.91 12.33 10.67 13.01 

P1 × p2 92.30 88.30 4.30 104.00 83.70 19.51 13.00 12.33 5.38 
P1 × p3 92.00 88.70 3.60 103.30 85.70 17.03 13.67 12.67 7.29 
P1 × p4 91.00 87.00 4.40 101.00 89.30 11.58 13.33 13.00 2.26 
P1 × p5 90.00 88.00 2.20 104.30 81.30 22.05 12.67 12.67 0.00 
P1 × p6 91.00 85.00 6.60 100.00 84.00 16.00 12.67 12.33 3.15 
P2 × p3 90.30 86.70 4.00 100.00 87.30 12.7 12.67 12.33 3.15 
P2 × p4 93.00 86.30 7.20 102.30 88.00 13.97 12.33 12.33 0.00 
P2 × p5 91.30 87.70 3.90 96.30 86.00 10.70 13.00 12.33 5.38 
P2 × p6 91.70 88.70 3.30 101.30 83.00 18.06 12.67 11.67 7.87 
P3 × p4 90.30 89.00 1.40 98.00 85.00 13.26 12.33 12.00 2.44 
P3 × p5 89.70 85.70 4.50 97.00 83.00 14.43 12.67 12.33 3.15 
P3 × p6 91.30 86.00 5.80 98.30 82.30 16.27 12.67 12.00 5.51 
P4 × p5 89.30 88.00 1.50 96.00 87.70 8.64 12.33 11.00 10.57 
P4 × p6 91.70 88.00 4.00 95.30 82.70 13.22 12.67 11.33 11.02 
P5 × p6 90.30 86.00 4.80 91.30 82.7 9.41 12.33 11.33 8.13 
Mean 90.67 87.70  99.3 85.00  12.56 11.76  

LSD.    5% 0.60 0.87  3.60 3.50  0.92 0.87  
Reduction % 3.27  14.40  6.37  

Table 4. Average of number of kernel /spike, biological yield/ plant and grain yield/plant 
for six parental genotypes and their F1- crosses under normal and drought condi-
tions. 

Traits Number of kernel /spike. Biological yield/ plant, g.   Grain yield/plant, g. 
Genotypes Normal Drought Reduction Normal Drought Reduction Normal Drought Reduction 

P1 73.70 63.30 14.10 77.70 58.00 25.30 28.70 22.70 20.90 
P2 81.70 66.30 18.80 69.70 59.30 14.80 28.70 23.00 19.90 
P3 80.70 70.67 12.40 62.70 60.30 3.70 26.00 24.00 7.70 
P4 74.00 71.70 3.10 57.00 50.70 11.10 23.00 21.00 8.70 
P5 73.30 68.00 7.30 77.30 53.30 31.00 31.70 22.00 30.60 
P6 71.30 67.00 6.10 71.30 51.00 28.50 32.30 25.70 20.40 

P1 × p2 83.70 70.30 15.90 84.30 66.00 21.70 34.70 24.00 30.80 
P1 × p3 79.30 68.00 14.30 89.30 65.70 26.50 35.30 26.70 24.40 
P1 × p4 80.00 70.30 12.10 109.30 66.30 39.30 34.00 25.30 25.60 
P1 × p5 78.30 66.00 15.70 72.70 51.00 29.80 35.30 26.00 26.30 
P1 × p6 82.00 74.00 9.80 95.00 55.30 41.80 38.00 25.70 32.40 
P2 × p3 88.30 78.00 11.70 92.70 65.00 29.90 38.00 24.00 36.80 
P2 × p4 82.00 67.30 17.90 104.00 63.70 38.80 39.30 26.70 32.10 
P2 × p5 77.00 70.00 9.10 74.70 64.70 13.40 27.00 22.70 15.90 
P2 × p6 83.30 70.00 16.00 82.30 61.70 25.10 32.30 23.67 26.70 
P3 × p4 79.00 72.30 8.40 90.30 77.30 14.40 37.30 29.00 22.30 
P3 × p5 81.30 75.00 7.80 75.70 66.30 12.30 33.30 26.70 19.80 
P3 × p6 81.00 73.70 9.00 91.00 80.00 12.10 35.00 26.00 25.70 
P4 × p5 80.00 71.00 11.30 93.30 58.00 37.90 40.70 29.30 28.00 
P4 × p6 79.70 70.70 11.30 80.00 52.00 35.00 26.30 22.70 13.70 
P5 × p6 77.00 69.30 10.00 81.70 64.30 21.20 29.70 27.30 8.10 
Mean 79.36 70.14  82.5 61.4  32.70 24.96  

LSD.  5% 3.70 4.80  5.40 14.70  4.60 2.10  
Reduction % 11.61  25.6  23.7  
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Table 5. Average of 100- grain weight and harvest index% for six parental geno-
types and their F1 - crosses under normal and drought conditions. 

Traits 100- Grain weight, g.   Harvest index %. 
Genotypes Normal Drought Reduction Normal Drought Reduction 

P1 4.80 4.12 14.16 36.80 39.20 6.40 
P2 4.40 4.30 2.27 41.20 38.80 5.70 
P3 4.70 4.00 14.90 41.70 39.70 4.80 
P4 4.30 3.90 9.30 40.30 44.70 10.80 
P5 4.50 4.20 6.66 40.80 41.30 1.20 
P6 4.80 4.20 12.50 45.20 50.70 12.20 

P1 × p2 5.30 5.20 1.88 41.20 36.30 11.80 
P1 × p3 4.80 4.00 16.70 39.50 40.70 3.00 
P1 × p4 5.30 4.20 20.75 30.50 39.00 27.90 
P1 × p5 5.20 4.30 17.30 48.50 51.00 5.20 
P1 × p6 5.30 4.70 11.32 42.50 43.00 1.20 
P2 × p3 4.80 4.20 12.50 40.80 38.50 5.70 
P2 × p4 5.20 4.50 13.46 38.30 43.20 12.60 
P2 × p5 5.70 4.70 17.54 35.80 35.00 2.30 
P2 × p6 5.70 4.80 15.78 39.30 38.20 2.90 
P3 × p4 4.80 3.90 18.75 41.20 37.30 9.30 
P3 × p5 5.00 4.20 16.00 43.80 40.20 8.40 
P3 × p6 5.30 3.80 28.30 38.50 34.00 11.70 
P4 × p5 5.20 4.70 9.61 43.30 43.20 0.40 
P4 × p6 5.20 4.50 13.46 32.70 43.70 33.70 
P5 × p6 5.70 4.20 26.31 36.20 42.30 17.00 
Mean 5.00 4.30  39.90 40.90  

LSD.    5% 0.53 0.49  4.20 4.60  
Reduction % 14.00  2.50  

 
Table 6. Estimates of general combining ability effects (gi) of six parents for mor-

phological traits and yield and its components traits. 

Genotypes 

Morphological traits Yield and yield components  

Days to 
50%heading 

Plant 
 height 

Spike  
length 

No. of 
 kernels/ 

spike 

Biological 
 yield / plant 

Grain  
yield /plant 

100 kernel  
weight 

Harvest  
index 

F1 
Irrig. 

F1  
drought 

F1 
Irrig. 

F1  
drought 

F1 
Irrig. 

F1  
drought 

F1  
Irrig. 

F1  
drought 

F1 
Irrig. 

F1  
drought 

F1 
Irrig. 

F1  
drought 

F1   
Irrig. 

F1 
 drought 

F1  
 Irrig. 

F1  
drought 

P1 -1.41** -0.24** -3.16** -0.06 -0.75** -1.21** -4.5** -2.9** -11.9** 3.27 -5.5** -1.86**  -0.28** -0.22** -1.8** -2.31** 

P2 -1.26** 1.27** 0.00 0.94** -0.33**  -0.55** -3.3** -3.14** -12.8** -0.22 -3.9** -0.03 -0.45** -0.39** 1.6** 0.72** 

P3 1.08** 2.17** 1.16** 1.60** -0.75** -1.29** -2.4** -3.81** -16.6** -13.0** -7.2** -2.36** -0.04** 0.205** -0.41 2.76** 

P4 0.17** 1.59** 1.66** -0.39* -0.17** -0.55** -3.6** 0.52 -28.9** -8.64** -8.4** -4.03** -0.45** -0.24** 3.4** 1.35** 

P5 0.00 -0.32** 0.92** -0.56** 0.50** -0.71** -2.2** -1.22** 1.02 -4.06 -1.1** -3.28** -0.61** -0.15** -1.8** -1.64** 

P6 -4.00** 0.09** 0.75** 2.27** -0.17** 0.04** -5.6** -3.31** -9.9** -7.47** 0.35** 0.24** -0.54** -0.19** 5.8** 5.64** 

SE (gi) 0.0097 0.0047 0.1591 0.1669 0.0110 0.0096 0.179  0.3042 0.3877 2.7904 0.119 0.0565 0.0036 0.0030 0.225 0.2729 

*, and **, significant at 0.05 and 0.01 levels of probability, respectively. 
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األداء والقدرة األئتالفیة لبعض الصفات المحصولیة لقمح الخبز تحت ظروف الرى العادى 
مائىواألجهاد ال  

    ١ج حابوهمحمد على فر ،٢، السید عبد السالم حسب اهللا٢عاطف أبو الوفا أحمد ،٢اهللا ركمال عبده خی
  ١ةحسین معروف أبوصبرو

  جامعة أسوان –كلیة الزراعة  –قسم المحاصیل ١

  جامعة أسیوط  –كلیة الزراعة  –قسم المحاصیل  ٢
 

  الملخص
ة  ذه الدراس ت ه مىأجری الل موس ة  ٢٠١٦/٢٠١٧ و ٢٠١٥/٢٠١٦ خ ة لكلی ة البحثی بالمزرع

أباء ٦الزراعة جامعة أسیوط والهدف من هذه الدراسة التعرف على أداء بعض الطرز الوراثیة للقمح (
هجین فردى الناتج من التهجین الدائرى بین األباء) وتمت الدراسة تحت كال من ظروف الرى ١٥وال 
ان       واألجهاد المائى. أوضحت الدراسة أن أدا ىالعاد اف ك ة تحت ظروف الجف ء جمیع الطرز الوراثی

ادى.    رى الع روف ال ت ظ ا تح ن أدائه ل م د أن األب   أق اء، وج ین األب ة ب ر   P6وبالمقارن ى أبك أعط
أعلى  P2و  P1 جهاد المائى فى حین أعطى األباء النباتات فى التزهیر تحت كل من الرى العادى واأل

ادى واألج      رى الع اد طول للسنبلة تحت كل من ال ین (     ه ان الهج ا ك ائى بینم ) P5×P4) و (P6×P1الم
ت          ا كان والى بینم ى الت ائى عل اد الم ادى واألجه رى الع األبكر تزهیرا فى الجیل األول تحت ظروف ال

ل األول األخرى تحت    P4×P1) و (P3×P1الهجن ( ) األكثر طوال فى السنبلة مقارنة بباقى هجن الجی
  مائى.كل من ظروف الرى العادى واألجهاد ال

و            ة ه ب الوراثی ل التراكی ردى كمتوسط لك ات الف وب النب و  ٣٢.٧٠ كان متوسط محصول حب
أعلى محصول  P6جم تحت كل من ظروف الرى العادى والجفاف على التوالى. أعطى األب  ٢٤.٩٦

ردى         ین الف اف. الهج ادى والجف رى الع روف ال ت ظ اء تح اقى األب ة بب ات مقارن وب للنب ردى  حب ف
)P5×P4ى أعلى محصول فردى للنبات فى كال البیئتین.) أعط  

وأظهرت النتائج أن القدرة الخاصة على التآلف كانت أعلى من القدرة العامة على التآلف لصفة 
ر المضافة         ات غی أثیر الجین ى ت وراثى یرجع ال التبكیر مما یشیر الى أن الجزء الرئیسى من التباین ال

بة    ت منخ  GCA/SCAلهذه الصفة وأن نس درة الخاصة        كان ى أن الق دل عل ا ی فضة لصفة التزهیرمم
  على التآلف أكثر أهمیة من القدرة العامة على التآلف لهذه الصفة.

دا     ات، ماع اع النب وأظهرت النتائج أن القدرة العامة والخاصة على التآلف كانت منخفضة ألرتف
 بات تحت ظروف الرى العادى.القدرة الخاصة على التآلف كانت عالیة بالنسبة ألرتفاع الن
فى الجیل األول تحت ظروف  ٠.٨٠و  ١.٠٨وكانت نسبة القدرة العامة والخاصة على التآلف  

ال     ت ك ات تح ول النب ى ط ة ف ب الوراثی ل التراكی ت أفض والى. وكان ى الت اف عل ادى والجف رى الع ال
  .Entry 20و   Entry 21البیئتین هى 

ضة لصفة طول السنبلة مما یدل على أن القدرة الخاصة منخف  GCA/SCAبینما كانت نسبة   
على التآلف أكثر أهمیة من القدرة العامة على التآلف لهذه الصفة مما یشیر الى أن الجزء الرئیسى من 

  التباین الوراثى یرجع الى تأثیر الجینات غیر المضافة لهذه الصفة. 
و    GCA/SCAأظهرت النتائج أن نسبة  دد الحب بة  لع ت   بالنس نبلة  كان  ٠.٢٠و  ٠.٣١ب / الس

ر              ات أكث ر أضافى للجین ل الغی یر أن الفع ا یش اف مم ادى والجف رى الع ام ال فى الجیل األول تحت نظ
   تأثیرا من الفعل األضافى لصفة عدد الحبوب / السنبلة وكالهما كان عالى المعنویة.

وب     GCA/SCAوكانت نسبة    بة لمحصول حب ردى    أقل من الواحد الصحیح بالنس ات الف النب
  األضافى كان له أثر كبیر فى توریث هذه الصفة. تحت ظروف البیئتین مما یشیر الى أن الفعل غیر

بة  ت نس ى  GCA/SCAوكان وزن ال  ٠.٤٨و  ٠.١٤ه ت  ١٠٠ل ل األول تح ى الجی ة ف  حب
هذه ظروف الرى العادى والجفاف على التوالى مما یشیر الى تأثیر الجینات غیر المضافة فى توریث 

  الصفة.           


