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ABSTRACT 

The present study was carried out at Shandaweel Agricultural Research Station, Agricultural Research 
Center, Egypt. Eight durum wheat genotypes of diverse origin were evaluated under 12 environments, which 
are a combination between three sowing dates, i.e., 20th November, 10th December and 30th December under 
two levels of nitrogen fertilizer, i.e., 50 and 75 kg N/fed during two winter growing seasons of 2015/2016 and 
2016/2017. The combined analysis of variance revealed high significant differences among environments, 
genotypes as well as genotype × environment interaction for six studied traits i.e., days to 50% heading, plant 
height, number of spikes/m2, number of kernels/spike, 1000-kernel weight and grain yield/fed. The results 
showed that sowing at the favorable date (20th November) using 75 kg/fed nitrogen fertilizer increased all 
studied traits. The joint regression analysis of variance for the studied traits showed high significant mean 
squares due to environment + genotype × environment interactions revealing that genotypes considerably 
interacted with the environmental conditions. The mean squares due to G × E (linear) were found to be 
significant for all studied traits, except for days to heading and 1000-kernel weight which reveals genetic 
variability among genotypes for linear response to varying environments. Stability parameters (bi and S2d) 
revealed that six genotypes were stable for days to heading, six for plant height, three for number of 
spikes/m2, three for number of kernels/spike and six for 1000-kernel weight. Five out of the eight studied 
genotypes, i.e., Sohag 5, line 2, line 3, line 4 and line 5 showed  non-significant deviation from regression and 
their regression coefficient values were close to unity which are classified as stable genotypes for grain yield. 
Two genotypes had grain yield higher than the grand mean (Sohage 5 and Line 4) and could be considered the 
most adapted genotypes. 
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INTRODUCTION 
Wheat crop is considered one of the essential 

strategic cereal crops not only in Egypt but also all 
over the world since it is a staple food for humans. 
Due to limited arable area and irrigation supply, an 
increase of productivity per unit land area appears to 
be the mainly possible alternate of reducing the 
wheat production gap. This can be achieved by 
introducing high yielding cultivars and 
simultaneously implementing improved cultural 
practices. Such improved cultivars must tolerate the 
unfavorable environments and be stable in broad 
spectrum of environments. Sowing date is an 
important factor that affects phenophases and grain 
yield and its components of wheat (Kiss et al., 
2013). The use of different sowing dates allow us to 
expose wheat cultivars to different atmospheric 
temperatures, which is considered the major 
environmental factor drastically reducing wheat 
production. Nitrogen plays an important role in 
plant life and it is considered an indispensable 
element for several vital functions. Several 
investigators reported that increasing nitrogen level 
more than 50 kg/fed. Is accompanied by a 
significant increase in plant height, number of 
spikes/m2, spike length, number of spikelets/spike, 

number of grains and weight/spike, 1000-grain 
weight and grain yield (Ahmed et al., 2009; Ansar 
et al., 2010; Abd EL-Hameed, 2012; Kouzegaran et 
al., 2015 and Fadle et al. 2016). Hence, 
identification of genotypes with a high potential for 
yield and stability across environments is an 
essential task in plant breeding. The adaptability of 
a variety over diverse environments is usually tested 
by the degree of its interaction with different 
environments under, which it is grown. The 
phenotypic performance of a genotype is not 
necessarily the same under divers agro-ecological 
conditions (Ali et al., 2003). Some genotypes may 
perform well in certain environments, but fail in 
others. This variation is due to G x E interaction, 
which reduces the stability of a genotype under 
different environments (Ashraf et al., 2001). 
Therefore, the adaptability and stability are analyzed 
to allow the identification of the genotypes with 
predictable behavior that may respond to the 
prevailing environmental variations under specific 
or general conditions (Silva et al., 2014). The 
adaptability is evaluated based on the average 
performance of the genotypes. Meanwhile, stability 
is defined as the ability of the genotype to exhibit a 
yield that is a constant as possible, depending on 
variation in the quality of the environment. A  
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genotype is considered stable if its performances are 
relatively constant across environments. Many 
models have been developed to measure stability of 
various parameters and partitioning of variation due 
to G x E interactions. The most widely used model 
(Eberhart & Russell, 1966) was followed to interpret 
stability statistics in different crops. Several studies 
reported significant differences among wheat 
genotypes in their response to the environmental 
conditions and hence, their grain yields (Ismail, 
1995; Amin, 2006; Tawfiles, 2006; Hamam and 
Abdel-Sabour, 2009; El Ameen 2012; Abd El-Shafi 
et al. 2014 and Haddad et al. 2016). The objectives 
of this study were: 1) to evaluate  grain yield and its 
components of eight durum wheat genotypes at 
three sowing dates and two levels of nitrogen 
fertilizer, 2) to estimate stability parameters of the 
eight durum wheat genotypes under 12 
environments (two year, three sowing dates and two 
levels of nitrogen fertilizer) to select the most 
adapted durum wheat genotypes. 

MATERIALS AND METHODS 
This study was carried out in 2015/2016 and 

2016/2017 seasons at the Experimental Farm of 
Shandaweel Agricultural Research Station, 
Agricultural Research Center (ARC), Egypt. Eight 
durum wheat genotypes included three cultivars and 
five advanced lines (Table 1) were evaluated in 12 
environments as follow: 2 years, 3 sowing dates and 
2 nitrogen fertilizer levels (Table 2). The 
experimental design was a split-split plot 
arrangement of treatment with three replicates in a 
randomized complete block design. The three 
sowing dates (20th Nov., 10th Dec. and 30th Dec.) 

were assigned to the main plots. The two nitrogen 
fertilizer levels (50 and 75 kg/fed) were assigned to 
the sub-plots, while the sub-sub-plots were devoted 
to the eight wheat genotypes. The plot size was 8.4 
m2, seeds were drilled sown in 12 rows, 20 cm 
apart. The recommended agricultural practices of 
wheat production were adopted in both growing 
seasons. Data were recorded on days to 50% 
heading, plant height (cm), number of spikes/m2, 
number of kernels/spike, 1000-kernel weight (g) and 
grain yield (ard/fed). 
Statistical analyses 

Analysis of variance was carried out for each 
environment separately. Test of homogeneity 
(Bartlett, 1937) of the error mean squares across all 
environments was performed. Hence, the combined 
analysis was performed in this study according to 
Gomez and Gomez (1984). Least significant 
difference (LSD) was used for comparing means. 
Stability analysis for studied traits across all 
environments was performed according to Eberhart 
and Russell (1966). Three criteria would be realized 
to consider a genotype as stable one, these criteria as 
are follows: 
1- Regression coefficient significantly different 

from zero (b ≠ 0) and not significantly different 
from unity (b = 1). 

2- Non-significant sums of squares of the deviation 
of regression, i.e., S2di = 0. 

3- High performance with a reasonable range of 
environmental variation. 

 All statistical analysis were carried out using 
MSTAT-C software package and by GENES  
computer software (Cruz, 2013). 

Table 1: Name, pedigree and origin of the studied wheat genotypes 
No Name Pedigree Origin 

1 Sohag 4 AJAIA-16//HORA/JRO/3/GAN/4/ZAR/5/SUOK 
7/6/STOT//ALTRA84/ALD EGYPT 

2 Sohag 5 TRN//21563/AA/3/BD2080/4/BD2339/5/RASCO37//TARRO 
2//RASCON 3/6/AUK/GULL//GREEN EGYPT 

3 Bani Suef 5 DIPPER-2/BUSHEN-3 EGYPT 

4 Line #1 DUKEM_1//PATKA_7/YAZI_1/3/PATKA_7/YAZI_1/4/ 
TARRO_1/2*YUAN_1//AJAIA_13/YAZI/5/PATKA_4/PLATA_16  CIMMYT 

5 Line #2 
LARETAINIA/4/SKEST//HUI/TUB/3/SILVER/5/LHNKE/ 
RASCON//CONAD/6/GREEN_32/CHEN_7//SILVER_14/3/DIPPER_
2/BUSHEN_3/4/SNITAN 

CIMMYT 

6 Line #3 
PLATA_10/6/MQUE/4/USDA573//QFN/AA_7/3/ALBA-
D/5/AVO/HUI/7/PLATA_13/8/THKNEE_11/9/CHEN/ALTAR84/3/H
UI/POC//BUB/RUFO/4/FNFOOT/10/SOMAT_4/INTER_8 

CIMMYT 

7 Line #4 
AJAIA_3/SILVER_16//AJAIA_13/YAZI/4/ARMENT// 
SRN_3/NIGRIS_4/3/CANELO_9.1/5/GODRIN/GUTROS//DUKEM/
3/THKNEE_11 

CIMMYT 

8 Line # 5 SOHAG 2//SOOTY-9/RASCON 37 EGYPT 
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Table 2: Characterization of the 12 environments used in this investigation. 
Env. E1  E2 E3 E4 E5 E6 E7 E8  E9  E10 E11 E12 

Season 2015/2016 2016/2017 
Sowing 
date 

20 
Nov. 

20 
Nov. 

10 
Dec. 

10 
Dec. 

30 
Dec. 

30 
Dec. 

20 
Nov. 

20 
Nov. 

10 
Dec. 

10 
Dec. 

30 
Dec. 

30 
Dec. 

Nitrogen 
fertilizer 

50 kg 75 kg 50 kg  75 kg 50 kg 75 kg 50 kg 75 kg 50 kg 75 kg 50 kg 75 kg 

Table 3: Mean maximum and minimum air temperatures (ºC) during 2015/2016 and 2016/2017 
growing seasons. 

Month November December January February March April May 
Max. 27 21 19 25 28 36 38 

2015/2016 Min. 15 9 7 10 15 19 23 
Max. 28 21 20 21 26 33 38 

2016/2017 Min. 15 8 7 7 12 18 22 

Table 4: Soil chemical analysis at the experimental site during 2015/2016 and 2016/2017 seasons. 
Cations Meq L-1 Anions Meq L-1 

Season pH EC  dS m-1 
Ca++ Mg++ Na+ K+ SO=

4 Cl- HCO-
3 

2016 7.4 0.52 0.21 0.40 4 0.21 1.22 1.0 0.21 
2017 7.6 0.61 0.50 0.81 4.5 0.42 1.72 1.3 0.30 

Available nutrients ppm 
 N P K Zn Mn Fe Cu 

2016 52 16 320 0.36 1.2 1.2 0.60 
2017 55 19 290  0.47 1.5 1.0 0.62 

RESULTS AND DISCUSSION 
1. Environment-Genotypes variations and G × E 

interactions: 
Data for separate traits were statistically 

analyzed as usual, test of homogeneity of the error 
mean squares across all environments was done. 
Error mean squares were not significant for all 
studied traits, indicating that errors homogeneous, 
so the combined analysis was followed up in this 
study. The combined analysis of variance (Table 5) 
revealed high significant differences among 
environments and genotypes for all studied traits, 
indicating the variability in genotypes as well as 
diversity of growing conditions at different 
environments. Moreover, the genotype × 
environment interaction variance was also 
significant for all the studied traits. These results 
indicated that studied genotypes differently 
responded to the different environmental conditions, 
suggesting the importance of the assessment of 
genotypes under different environments in order to 
identify the best genetic make up for a particular 
environment. These results are in harmony with 
those found by Amin (2006), Tawfelis (2006), 
Akcura et al. (2009), Hamam and Abdel-Sabour 
(2009), Hassan et al. (2013) and Abd El-Shafi et al. 
(2014). 
2. Mean performance of genotypes: 

Environmental means indicate that the highest 
means for all traits under the study were obtained by 

sowing at the favorable date of 20th Nov. using 75 
kg/fed nitrogen fertilizer, while the lowest mean 
values were obtained when wheat genotypes were 
sown at late date 30th Dec. using 50 kg/fed nitrogen 
fertilizer. For days to heading (Table 6) the average 
of the environments ranged from 73.1 to 98.4 days 
for E5 and E8, respectively. As for the genotypes 
the days to heading ranged from 83.1 to 89.6 days 
for Bani Suef 5 and line 5, respectively; with an 
overall average of 85.9 days. The earliest genotype 
was Bani Suef 5 under E5 70.0 days, while the latest 
genotype was line 5 under E8 103.0 days. 
Moreover, the results clearly showed that late 
sowing and decrease nitrogen fertilizer from 75 
kg/fed to 50 kg/fed decreased days to heading in the 
two seasons. Hamam and Abdel-Sabour (2009) 
found that number of days to heading decreased by 
delaying sowing under low nitrogen fertilizer. 

Regarding plant height (Table 6), results 
showed different performance among environments. 
Means of plant height across all genotypes ranged 
from 84.4 cm at 30th Dec. sowing under 50kg/fed 
nitrogen fertilizer in 2016 season to 107.2 cm at 20th 
Nov. sowing date under 75kg/fed nitrogen fertilizer 
in 2017 season. This indicates that delaying sowing 
under reduced nitrogen fertilizer rate led to the 
decreased plant height of genotypes. Increase in 
plant heights caused by higher nitrogen addition can 
be attributed to the fact that nitrogen as a main 
constituent of protein and protoplasm,  
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Table 5: Mean squares from the combined of variance for studied traits of the eight durum wheat 
genotypes tested across different environments 

Source of 
variation 

d.f Days to 
heading 

Plant 
height, cm 

No. of 
spikes/ m2 

No. of 
kernels/ 

spike 

1000-
kernel 

weight, g 

Grain 
yield 

(ard/fed) 
Environments 11 1408.0** 980.06** 13923.38** 306.20** 244.07** 349.77** 
Replicates/E 24 2.44 29.84 119.33 6.02 3.33 1.76 
Genotypes (G) 7 125.39** 1081.50** 2302.72** 248.98** 89.06** 37.33** 
G x E 77 4.46* 15.83** 238.05** 26.13** 4.182* 1.94** 
Pooled error 168 3.078 8.501 127.499 6.923 2.988 1.246 

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

stimulated and increased cell division and 
elongation. Decreasing in plant height with delaying 
in sowing date and decreasing nitrogen fertilizer rate 
was also reported by Hameed et al. (2003), Hamam 
and Abdel-Sabour (2009) and Abdel Nour and Fateh 
(2011) and Fadle et al. (2016). Furthermore, the 
results showed that the average of plant height 
across all environments ranged from 92.3 cm for 
Line 1 to 109.3 cm for Line 5 with an overall 
average of 96.4 cm.  

Concerning number of spikes/ m2 (Table 7), the 
mean of the environments ranged from 335.4 to 
407.5 for E5 and E8, respectively. As for the 
genotypes, Bani Suef 5 gave the lowest number of 
spikes/m2, while Sohag 5 gave the highest number 
of spikes/m2 across all environments. Furthermore, 
the results clearly showed that delaying sowing and 
decreasing nitrogen fertilizer decreased number of 
spikes/m2. This might be due to the high efficiency 
of plants to convert solar energy to chemical energy, 
which increased number of spikes/m2 with sowing 
on 20th Nov. than the other tested sowing dates. 
These results are in harmony with those obtained by 
Nasim et al. (2006) and Alisial et al. (2010) who 
found that the delay in sowing from 30 Nov. to 15 
and 30 Dec. significantly reduced number of 
spikes/m2. On the other hand, High rates of nitrogen 
fertilizer applied early can stimulate excessive spike 
bearing of tillers under favorable conditions. Ansar 
et al. (2010) and Javaid Iqbal et al. (2012) found 
that number of spikes/m2 increased with increasing 
nitrogen rates.  

For mean number of kernels/spike (Table 7), 
the mean of number of kernels/spike across all 
genotypes ranged from 45.3 for E5 to 57.8 for E8 in 
2017 season. The average of number of 
kernels/spike across all environments ranged from 
48.7 for line 5 to 55.9 for Sohage 4. The lower 
kernels number/spike in all genotypes was observed 
at late sowing; it might be due to high temperature 
during the reproductive phase which can cause 
pollen sterility and adverse effects on floral organs, 
consequently, decreased number of grain per spike 
(Prasad et al., 2008).  

Regarding the 1000-kernel weight, means of the 
8 wheat genotypes at each environment and across 
all environments are presented in Table 8. Results 
showed that the mean of the environments ranged 
from 46.9 g for E11 to 57.4 g for E8 in season 2017. 
The average of 1000-kernel weight across all 
environments ranged for 50.2 g for line 3 to 54.6 g 
for line 4 with an overall average of 52.2 g. Results 
cleared that 1000-kernel weight was decreased 
proportionally as the planting was delayed. This 
may be due to high temperatures at delayed sowing 
affecting the grain maturity that resulted in shrinked 
grains. These results are in agreement with those by 
Menshawy (2007); Hamam and Abdel-Sabour 
(2009); Abdel Nour and Fetah (2011); Gheith et al. 
(2013) and Fadle et al.(2016). Increase of 1000- 
kernel weight with optimum nitrogen rate may be 
due to higher grain protein (Guenis et al., 2003).  

Mean of grain yield (ard/fed) for the eight 
genotypes across 12 environments and across all 
environments are presented in Table 8. The results 
showed different performance of grain yield among 
environments. The mean grain yield across all 
genotypes varied from 13.85 ard/fed at 30th Dec. 
sowing date under 50 kg/fed nitrogen fertilizer in 
2016 season to 25.78 ard/fed at 20th Nov. sowing 
date under 75 kg/fed nitrogen fertilizer in 2017 
season. The average of grain yield for genotypes 
across all environments ranged from 18.39 ard/fed 
for Line 2 to 21.33 ard/fed for Sohag 5. These 
results indicated that delayed sowing decreased 
grain yield this may be due to the high temperature 
during delay sowing, which prolonged the period of 
grain filling and resulted in reduce development of 
grain and ultimately decreasing the grain yield 
(Guilioni et al., 2003). The highest grain yield of 
wheat crop with maximum level of nitrogen 
fertilizer could be attributed to availability of plant 
nutrients in abundant amount resulting in more 
fertile tillers, heavy 1000-kernel weight and more 
grains / spike, which ultimately led to a maximum 
grain yield. These results are confirmed by Hameed 
et al. (2003) and Tammam and Tawfelis (2004), 
who concluded that grain yield increased with 
increasing fertilizer rate. 
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3. Joint regression analysis: 
The joint regression analysis of variance for the 

studied traits is presented in Table 9. The variances 
among genotypes, environments and genotypes × 
environments interaction were highly significant for 
all the studied traits, indicating the presence of wide 
variability among the genotypes as well as 
environments and reflecting the differential 
response of genotypes in various environments. 
Furthermore, all mean squares of Env. + (G × Env.) 
interaction indicates that the genotypes considerably 
interacted with the twelve environmental conditions. 
In fact, Env. + (G × Env.) ss interaction for each 
trait is only a makeup of the two parts; Env. and G × 
Env ss of the same trait. Env. ss is completely 
represented by Env. (linear) in which its mean 
square was highly significant for the studied traits, 
indicating differences among environments and 
their influences would remarkably be reflected on 
the studied traits. Also, the partition of G × Env ss 
interaction of the studied traits into its two 
components; i.e., regression ss G× Env (Iinear) ss 
and deviations from regression pooled deviations, 
demonstrated that GxE (linear) ss was significant 
for all studied traits, except for days to heading and 
1000-kernel weight, indicating the presence of 
genetic differences among genotypes for their 
regression on the environmental index. Therefore, it 
could be proceeded in the stability analysis Eberhart 
and Russell (1966). The significance of pooled 
deviation mean squares for all studied traits except, 
days to heading, 1000-kernel weight and grain yield 
suggests that performance of different genotypes 
were significantly fluctuated from their respective 
linear path of response to environments. These 
findings are in agreement with those obtained by 
Kheiralla et al. (2004), Amin (2006), Hamam and 
Abdel-Sabour (2009), Parveen et al. (2010), Hassan 
et al. (2013) and Mohamed and Said (2014). 
4. Stability parameters: 

It is important to report that plant breeders in 
executing selection programs would prefer to select 
genotypes with high average performance and most 
stable across various environments. For each 
genotype, the values of mean performance over 
environments (X), the stability regression 
coefficient (bi) and deviation from regression (S2di) 
for each genotype and for all studied traits are 
presented in Table 10. According to the definition of 
Eberhart and Russell (1966), a stable genotype is 
one with a high mean performance, unit regression 
coefficient (bi=1) and deviation from regression 
equal to zero (S2di =0). 
Days to heading: 

Data in Table 10 indicated that six genotypes 
were stable due to their bi’s and S2di’s did not differ 
significantly from a unit and the zero, respectively. 
The genotypes Sohag 4 and line 1 are considered 
specifically adapted to the unfavorable 

environments because the regression coefficients 
were less than 1 (bi<1), while sohag 5, Bani Suef 5, 
line 4 and line 5 were adapted to favorable 
environment (bi>1). Line 2 and 3 were considered 
as genotypes with poor stability. This significant 
deviation from regression for heading date was 
attributed by Joppa et al. (1971). These results are in 
harmony with those obtained by Kheiralla and 
Ismail (1995), El-Morshidy et al. (2000), Amin 
(2006), Hamam and Abdel-Sabour (2009) and 
Mohamed and Said (2014). 
Plant height (cm):  

Six out of the  eight  studied genotypes i.e., 
Sohag 4, Sohag 5, line 1, line 2, line 3 and line 5 
were stable and gave bi and S2di did not differ 
significantly from a unit and the zero, respectively. 
While the other genotypes were unstable because bi 
was significant from unity for Bani Suef 5 and S2d 
was significant from zero for line 4. 
Number of spikes/m2: 

Results in Table 10 indicated that Sohag 4, 
Sohag 5 and line 4 genotypes were stable and gave 
bi and S2di did not differ significantly from a unit 
and the zero, respectively. The other genotypes were 
unstable (bi was significant from unity and/or S2d 
was significant from zero). Sohag 5 is considered 
adapted to unfavorable environment (bi<1), while 
line 4 is considered adapted to favorable 
environment (bi>1). The most desired and stable 
genotypes can be considered when their regression 
coefficient equal one (bi=1) with lower values of 
S2di (Eberhart and Russell, 1966), accordingly in 
this study Sohag 4 was considered as desired and 
stable for number of spikes/m2 when compared with 
grand mean. These findings are in agreement with 
those obtained by EI-Morshidy et al. (2000) Amin 
(2006) and Mohamed and Said (2014). 
Number of kernels/spike: 

Three genotypes; Sohag 4, Sohag 5 and line 3 
(Table 10) have high average comparing to the 
grand mean and insignificant bi and S2d from unity 
and the zero. The other genotypes were unstable 
because bi was significant from unity and/or S2d 
was significant from zero. The Sohag 4 and line 3 
were stable and performed better in favorable 
environments (bi>1), while Sohag 5 was stable and 
performed better in unfavorable environment (bi<1). 
Our results are in line with those obtained by El-
Morshidy et al. (2000), Amin (2006) and Mohamed 
and Said (2014).  
1000-kernels weight (g): 

Regarding the 1000-kernel weight, results in 
Table 10 revealed that all studied genotypes except, 
Sohag 4 and line 2 exhibited insignificant stability 
parameters from unity and from zero for the 
regression coefficient (bi) and deviation from 
regression (S2d), respectively.   
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Table 10: Stability parameters for studied traits of eight durum wheat genotypes under 12 
environments 

 days to heading  plant height, cm number of spikes/m2 
Genotype Mean bi S2di Mean bi S2di Mean bi S2di 
Sohag 4 86.97 0.95 -0.049 95.50 0.79 -1.55 374.94 1.00 -11.63 
Sohag 5 84.75 1.02 -0.093 93.86 0.86 -221 385.81 0.95 -31.85 
Bani Suef 5 83.08 1.03 -0.112 94.67 1.31** -0.154 362.83 0.76* 18.52 
Line1 85.94 0.96 0.366 92.31 0.822 0.611 365.19 1.05 67.19** 
Line2 85.75 1.06 1.411* 96.64 1.04 2.04 370.78 1.28** -9.78 
Line3 85.47 0.91 1.136* 96.75 0.984 -1.86 375.47 1.03 97.84** 
Line4 85.44 1.04 -0.529 92.33 1.11 12.96** 382.42 1.09 -18.76 
Line5 89.58 1.02 -0.107 109.31 1.06 -1.43 368.92 0.80 39.28* 
Mean 85.88   96.42   373.30   

 number of kernels/spike 1000-kernel weight, g grain yield (Ard/fed) 
Genotype Mean bi S2di Mean bi S2di Mean bi S2di 
Sohag 4 55.89 1.10 0.88 52.33 1.12 1.09* 20.67 1.14* -0.12 
Sohag 5 53.39 0.80 0.16 51.32 0.90 0.55 21.33 1.08 -0.14 
Bani Suef 5 48.86 1.15 16.69** 52.57 0.87 -0.32 18.83 0.86* -0.03 
Line1 53.83 0.49* 11.52** 54.25 1.17 -0.52 19.15 1.15* 0.42* 
Line2 52.42 1.15 2.21* 51.07 0.77* -0..29 18.39 1.01 0.22 
Line3 51.94 1.28 1.23 50.23 1.02 0.34 19.13 0.93 -0.27 
Line4 49.27 0.44** -0.15 54.59 1.06 0.15 20.14 0.92 -0.03 
Line5 48.70 1.56** 1.09 51.04 1.06 0.31 19.04 0.89 0.17 
Mean 51.79   52.18   19.58   

 
Additionally, three genotypes (Bani Suef 5, line 1 
and line 4) were the most desired genotypes for 
1000-kernel weight and showed high mean 
performance when compared with grand mean 
beside their stability. These results are in harmony 
with those obtained by Amin (2006), Hamam and 
Abdel-Sabour (2009), Mohamed and Said (2014). 
Grain yield (ard/fed): 

In consideration to the stability parameters bi 
and S2di, out of the eight genotypes, five genotypes 
were stable over all the studied environments; i.e. 
their bi and S2di were insignificant. The other 
genotypes were unstable (bi was significant from 
unity and /or S2di was significant from zero). More 
than only two out of five genotypes had grain yield 
above the grand mean. According to ascending 
orders of yields to these genotypes were Sohag 5 
(21.33 ard/fed) and line 4 (20.14 ard/fed). It could 
be noticed that Bani Suef 5, line 3, line 4 and line 5 
were considered specifically adapted to stressed 
environments (bi<1), while Sohag 5 and  line 2 
performed consistently better in favorable 
environments (bi>1). However, Line 1 gave 
reasonable mean yield but had high value of bi and 
S2di than the remaining genotypes, which makes its 
performance unpredictable under varying 
environments and thus it is less stable. Sohag 4 
produced mean yield (20.67 ard/fed) more average 
yield but had high value of bi (1.14) indicating 
specific adaptation particularly in high yielding 
environments. The most desired and stable 

genotypes can be considered when their regression 
coefficient equal one (bi=1) with lower values of 
S2di (Eberhart and Russell, 1966), accordingly in 
this study both genotypes Sohag 5  and Line 4 were 
considered as desired and stable for grain yield 
when compared with grand mean. These results are 
in line with those obtained by Amin (2006), Hamam 
and Abdel-Sabour (2009), Hassan et al. (2013), Abd 
El-Shafi et al. (2014) and Mohamed and Said 
(2014). 
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  الملخص العربي

 زراعة ومستويات ب الوراثية من قمح الديورم تحت مواعيدي وثبات بعض التراكأداء
  تسميد  نيتروجينى مختلفة

  ياسر سيد إبراهيم قبيصى، أيمن جمال عبدالراضى
   مركز البحوث الزراعية– معهد بحوث المحاصيل الحقلية –قسم بحوث القمح 

  
 ثمانية تراكيب   يميتقل.  مصر – مركز البحوث الزراعية     – هذه الدراسة بمحطة البحوث الزراعية بشندويل        أجريت

 ٢٠( مواعيد زراعـة  ة عبارة عن التوافيق بين ثلاثىه بيئة وة عشراتة مختلفة المنشأ من قمح الديورم تحت اثن     وراثي
 نيتـروجين للفـدان خـلال       كجم ٧٥،  ٥٠تحت معدلين من التسميد النيتروجينى      )  ديسمبر ٣٠ ديسمبر،   ١٠نوفمبر،  

طـول  ،من النباتـات    % ٥٠حتى طرد     من الزراعة   صفات عدد الأيام   في ٢٠١٦/٢٠١٧،  ٢٠١٥/٢٠١٦الموسمين  
 أظهـر تحليـل   ). فدان/إردب  (محصول الحبوب   ، وزن الألف حبة  ، السنبلة/عدد الحبوب ، ٢م/ عدد السنابل ، النبات

أدت الزراعـة فـي     .  بين التراكيب الوراثية والبيئات للصفات المدروسـة       المعنويةالتباين المشترك اختلافات عالية     
 كجم للفدان إلى زيادة في كل الصفات تحت         ٧٥ مع استخدام معدل التسميد النيتروجينى       ) نوفمبر ٢٠(الميعاد المناسب 

التركيب +(أظهر تحليل الانحدار المشترك للتباين للصفات المدروسة اختلافات عالية المعنوية لمكون البيئة             . الدراسة
كان التفاعـل بـين     .  البيئية لظروف تفاعلا كبيرا مع ا    يتفاعلوهذا يشير إلى أن التركيب الوراثي       ) البيئة× الوراثي  

 ووزن الألـف   طـرد معنوي لكل الصفات المدروسة فيما عدا عدد الأيام حتى ال         ) الخطى(التراكيب الوراثية والبيئات    
  أظهرت مقاييس  .حبة مما دل على وجود اختلافات معنوية بين التراكيب الوراثية للاستجابة الخطية للبيئات المختلفة             
، ثلاثـة لعـدد     ٢م/الثبات أن ستة تراكيب وراثية لعدد الأيام حتى الطرد، ستة لطول النبات، ثلاثة لعـدد الـسنابل                  

، ٢ رقـم    لالة، س ٥ تراكيب وراثية وهى سوهاج      خمسة أظهرت   .السنبلة وستة لوزن الألف حبة كانت ثابتة      / الحبوب
 الانحـدار    خط  معنوي عن  غير اًكيب تحت الدراسة انحراف    من الثمانية ترا   ٥، سلالة رقم    ٤، سلالة رقم    ٣سلالة رقم   

.  عن الوحدة لذلك تعتبر هذه التراكيب ثابتة لـصفة محـصول الحبـوب             ةوكانت قيم معامل الانحدار لها غير معنوي      
 من المتوسط العام للسلالات وبالتالي      علىمحصول حبوب أ  ) ٤ رقم   لالة، س ٥سوهاج  (ن هذه التراكيب  أعطت اثنين م  

  .    لدراسة تحت ظروف هذه ا الأكثر تأقلما الوراثيان نالتركيبا ذانه عتبري
  


