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 STIMATION of genetic variability parameters, correlation, and regression analyses are 

important statistical tools which can help breeders to Identify and select for desirable genotypes. 
The present study was carried out during the two successive seasons, i.e., 2022/2023 and 2023/2024, 

at Fac. Agric. Farm, Assiut University, Egypt. The material used comprised 10 bread wheat lines, 

resulting from early selection, and 10 lines resulting from late selection in addition to their two 

parents and bulk sample, evaluated in the F6 and F7 generations. The aim of this study was to evaluate 

some bread wheat lines resulting from early and late pedigree line selection for grain yield and select 
lines that perform high yield. Moreover, to determine the significant models of the components 

affecting grain yield via stepwise regression analysis. The relative performance for each genotype was 

accounted and phenotypic and genotypic coefficients of variation, heritability in the broad sense and 

correlation coefficients between grain yield and yield attributes were estimated. The phenotypic 

coefficient of variation (PCV) was higher than genotypic coefficient of variation (GCV) for all the 
traits in both early and late generations. Magnitude of broad sense heritability was high (above 60%) 

in all 10 lines early and late selection under both F6 and F7 generations and ranged from 65.09% in 10 

F6 early lines selection for number of spikes/plant to 97.30% in 10 F7 early lines selection for 100-

grain weight and 72.80% in 10 F7 late lines selection for grain yield/plant to 98.60% in 10 F6 late 

lines selection for plant height. A positive correlation was found between grain yield/plant and each 
of the spike length, biological yield/plant, weight of spikes/ plant, 100- grain weight and harvest index 

in all 10 lines early and late selection under both F6 and F7 generations. Negative correlations of grain 

yield were observed with plant height, number of spike/ plant and number of spikelets/ spikes in all 

10 lines early and late selection under both F6 and F7 generations. Stepwise regression analysis 

showed that, weight of spikes/plant, biological yield and harvest index as important traits affecting 
grain yield in wheat. These characters have to be ranked the first in any breeding program to improve 

wheat grain yield. 
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Introduction 

Wheat is one of the most important and commonly 

farmed cereal crops in Egypt and around the world, 

and its importance in ensuring long-term food 

security is generally recognized. In Egypt, the 

average cultivated area in the last ten years ranged 

from 2.8 to 3.6 million feddans. In 2022/23 

growing season, about 3.6 million feddans were 

cultivated by wheat and yielded about 9.7 million 

tons (FAO, 2023). Wheat consumption in the local 

area increases year after year as the population 

grows. Wheat breeders' goal is to increase crop 

productivity in order to close the gap between 

national primary production and consumption. 

According to the statistics, local production is 

insufficient to meet annual requirements; thus, 

increasing wheat productivity is the most important 

way to close the production-consumption gap 
(Gharib et al. 2016). Various genetic and 

environmental factors greatly influence grain yield. 

As a result, breeding programs may be misdirected 

and hindered by focusing solely on yield s election. 

Understanding genetic variability and the 

connection between morpho-agronomic traits and 

grain yield is crucial for effectively selecting high-

yielding genotypes  (Patpour et al. 2020). 

Analyzing correlations between yield and its 

components is an essential technique for 

understanding how environmental factors affect 

productivity and yield potential. Understanding the 

type and strength of correlation coefficients helps 

breeders recognize selection criteria that can 

improve various traits in addition to yield. By  
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calculating correlation coefficients among different 

wheat traits, it becomes possible to identify the 

most effective combinations of characteristics for 

achieving greater returns per unit area 
(Abdurezake, et al. 2024). Considering that the 

correlations between yield and its contributing 

characters is a basic and foremost endeavor to find 

out guidelines for plant selection. Stepwise multiple 

linear regression aims to create a regression 

equation that includes the variables that account for 

the greatest share of the overall yield variation. 

Abd El-Mohsen and Abd El-Shafi, 2014 reported 

that, according to stepwise multiple linear 

regression analysis, four traits, i. e., the number of 

grains/spike, the number of tillers/plant, harvest 

index and the 1000-grain weight and possessed R² 

value of 97. 29%, eflecting the important role for 

these traits in improving the grain yield/plant., and 

Mohamed (2005) discovered that the spike length, 

number of spikes/m
2
, and the weight of 1000 grains 

were significant contributors to the overall variation 

in wheat plant grain yield. The aim of this study 

was to evaluate performance of some bread wheat 

lines resulting from early and late pedigree line 

selection for grain yield and select lines that 

perform high yield. Moreover, to determine the 

significant models of the components affecting 

grain yield via stepwise regression analysis.        

The relative performance for each genotype was 

accounted and phenotypic and genotypic 

coefficients of variation, heritability in the broad 

sense and correlation coefficients between grain 

yield and yield attributes were estimated. 

Materials and Methods 

Plant Material and Experimental Design 

The present study was carried out during the two 

successive seasons, i.e., 2022/2023 and 2023/2024, 

at Fac. Agric. Farm, Assiut University, Egypt. The 

material used comprised 10 bread wheat lines, 

resulting from early selection, and 10 lines resulting 

from late selection in addition to their two parents 

and bulk sample, evaluated in the F6 and F7 

generations. These lines were produced from only 

two parents, Misr2 and Sakha94. The parents along 

with their pedigree and origin are shown in Table 

1. The lines along with their parents and bulk 

sample were grown in a randomized complete 

block design (RCBD) with three replications. In 

both seasons, sowing was made during the last 

week of December. Each genotype was grown in 

two rows, each row 2 meters long and 20 cm apart. 

Plants within rows were 5 cm distant. All 

recommended agricultural practices were applied 

from planting to harvest in two seasons. 

 

Table 1. Pedigree and origin of the two parental genotypes used in the present. 

Studied traits 

Data were recorded on five randomly plants for the 

following characters: 1- Plant height (PH), cm. 2- 

Spike length (SL), cm. 3- Number of spikes/plant 

(NSP). 4- Number of spikelets/spike (NSES). 5- 

Weight of spikes/plant (WSP), g. 6- Biological 

yield/plant (BYP), g. 7- grain yield/plant (GYP), g.  

8- 100-Grain weight (100GW), g. 9- Harvest index 

% (HI).  

Statistical and genetic analyses 

1- The analysis of variance was done as outlined by 

Steel and Torrie (1980). The correlation 

coefficients between each pair of traits were 

calculated in accordance with Snedecor and 
Cochran (1981). The SPSS-PC program of Nie et 

al. (1975) was used to estimate stepwise regression 

in the respective generations and coefficient of 

determination (R
2
) on the obtained data to 

determine the significance of the independent 

variables influencing grain yield. 

The phenotypic (σ
2
p) and genotypic (σ

2
g) variance 

were calculated from ANOVA table according to 

the following formula:    

σ
2
g =    M2 - M1/r  and   σ

2
p = σ

2
g + σ

2
e 

2- Heritability in broad sense (H
2
) was estimated as 

the ratio of genotypic (σ
2
g) to the phenotypic (σ

2
p) 

variance according to Walker (1960). 

Heritability: H
2

b.s=  σ
2
g / σ

2
p × 100    

3- The phenotypic and coefficients of variability 

were estimated using the formula developed by 

Burton (1952) as:  

a) Phenotypic coefficient of variability 

(P.C.V)  × 100 

 

b) Genotypic coefficient of variability 

(G.C.V) =  × 100. 

Where; σ
2
p and σ

2
g are the phenotypic and 

genotypic variances of the lines' mean, respectively, 

and X is the lines mean for a given trait.  

4- The phenotypic (rpij) correlation was calculated 

among the studied traits as outlined by Walker 

(1960). 

rpij = Cov. pij / σ
2

pi x σ
2

pj 

Where; 

Parent No. Name Pedigree Origin 

P1 Misr2 SKAUZ/BAV 92 Egypt 

P2 Sakha94 Opts / Rayon // KAVZ Egypt 
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Cov.pij: the phenotypic covariance between i and j 

traits,                                

σ
2

pi and σ
2

pj are the phenotypic variance of the trait i 

and j, respectively.                                                                                            

5- Mean comparisons were calculated using 

Revised Least Significant Difference (RLSD) as 

described by El Rawi and Khalafalla (1980) as 

follows: R.L.S.D. α = t α  

Results and Discussion: 

Mean performance and estimation of genetic 

variability parameters for grain yield and yield 

components characters of wheat early and late 

selected lines: 

The analyses of variance of both all 10 lines of both 

early and late in F6 and F7 for yield and its 

components are presented in Tables 2 and 3. These 

analyses were done twice, i.e., without parents and 

bulk sample (only selected Lines) and with their 

parents and bulk sample (all Genotypes) for all 

previous cases. The results of statistical analysis of 

variance presented showed a considerable variation 

among all wheat genotypes or early and late 

selected lines regarding the studied traits in both 

seasons. Similar results have been reported by 

Ashmawy (2010) and Mostafa (2015). 

The mean performance for genotypes and 10 lines 

(early and late selection), variance types, 

heritability estimates, genotypic (g.c.v.%) and 

phenotypic (p.c.v.%) coefficients of variability for 

grain yield/plant and its components in F6 and F7 

generation are presented in Tables 4, 5, 6, 7 and 8. 

Table 2.  Mean squares for genotypes and 10 early and late selected lines for grain yield/plant and its   

              components in F6 generation.  

*, **: Significant at 0.05 and 0.01 levels of probability; respectively. 

        

 Table 3. Mean squares for genotypes and 10 early and late selected lines for grain yield/plant and i ts  

               components in F7 generation. 

*, **: Significant at 0.05 and 0.01 levels of probability; respectively. 

 S .O.V. d.f. PH SL NSP NSES BYP WSP GYP 100GW HI 

 F6 Early 

Genotypes 

Reps.  2 36.10 0.39 0.07 0.38 28.20 8.04 5.59 0.03 19.64 

Genotypes  12 182.60** 3.46** 5.21** 5.49** 239.58** 60.68** 54.20** 0.22** 35.12** 

Error  24 5.57 0.14 0.29 0.31 30.96 10.24 7.14 0.06 9.14 

Lines 

Reps.  2 38.69 0.33 0.12 0.52 48.06 10.23 6.24 0.04 13.32 

Lines  9 227.44** 4.27** 5.66** 6.24** 157.94** 48.43** 40.80** 0.25** 38.24** 

Error  18 6.76 0.15 0.29 0.32 36.98 12.77 8.76 0.05 10.53 

 F6 Late 

Genotypes Reps. 2 2.29 0.07 0.63 0.51 13.11 16.31 2.95 0.01 0.50 

 Genotypes 12 64.14** 1.70** 2.67** 3.74** 62.72** 31.30** 23.42** 0.21** 22.51** 

 Error 24 5.76 0.22 0.17 0.14 13.81 4.22 2.68 0.02 3.31 

 Reps. 2 5.91 0.03 0.42 0.24 12.72 20.99 2.04 0.03 0.14 

Lines Lines 9 84.80** 2.07** 1.33** 1.79** 58.30** 23.71** 19.03** 0.27** 13.54** 

 Error 18 3.47 0.25 0.15 0.13 16.09 4.02 2.57 0.01 3.52 

 
S .O.V. d.f. PH SL NSP NSES BYP WSP GYP 100GW HI 

F7 Early 

Genotypes 

Reps.  2 7.96 0.32 0.01 0.01 38.12 9.94 15.61 0.03 33.36 

Genotypes  12 83.28** 2.13** 5.18** 5.19** 70.72** 53.94** 54.27** 0.41** 77.15** 

Error  24 6.42 0.26 0.47 0.39 10.24 5.06 6.40 0.02 10.03 

Lines 

Reps.  2 10.54 0.58 0.04 0.03 35.38 13.38 15.98 0.01 30.06 

Lines  9 106.11** 2.30** 5.93** 6.18** 67.82** 39.92** 40.49** 0.46** 46.65** 

Error  18 7.46 0.26 0.59 0.51 12.52 5.65 8.05 0.02 12.16 

 F7 Late 

Genotypes Reps.  2 3.58 0.03 0.09 0.03 75.94 16.68 3.08 0.01 6.45 

 Genotypes  12 19.33** 2.35** 4.56** 4.83** 70.62** 26.11** 22.45** 0.23** 40.19** 

 Error  24 3.46 0.25 0.29 0.25 14.71 2.91 3.10 0.02 6.58 

 Reps.  2 5.70 0.07 0.22 0.10 112.28 23.28 7.07 0.03 6.47 

Lines Lines  9 24.73** 2.10** 4.24** 4.83** 74.86** 10.54** 12.60** 0.27** 29.79** 

 Error  18 3.58 0.29 0.28 0.22 13.20 2.35 3.43 0.01 7.22 
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The analysis of variance indicated that plant height 

varied significantly in different early and late wheat 

lines in F6 and F7 generation. The average of plant 

height (Table 4) for 10 F6 and F7 early selected 

lines surpassed significantly their parents and 

unselected bulk sample by 5.07, 4.33 and 3.35% in 

F6 and 1.66, 0.11 and 3.67% in F7 generation, 

respectively. On the other hand, plant height for 

late selected lines average responses reduced 

significantly compared to the unselected bulk 

sample in F6 and F7 generation exceeded by 1.38% 

in F6 and 1.18 in F7 generation. For an average in 

spike length in 10 F6 early and late lines surpassed 

significantly their parents and unselected bulk 

sample by 4.89, 2.23 and 7.17 % in 10 F6 early line 

generation and 4.11, 2.55 and 4.59 %, respectively, 

in 10 F6 late line generation. Moreover, the parent 

Sakha94 in Table 4, surpassed significantly the line 

average in F7 early and late generation by 3.88 and 

0.71% in both generations, respectively. For a 

number of spikes/plant and number of 

spikelets/spike (Table 5), the parents Sakha94, 

Misr2 and unselected bulk sample surpassed 

significantly the lines average in early and late 

selection in both generations, except the average of 

number of spikes/plant and number of 

spikelets/spike in 10 F6 early lines surpassed 

significantly on the unselected bulk sample by 

20.58 and 15.99% respectively. The average of 

biological yield/plant for 10 early and late selected 

lines in F6 and F7 generations (Table 6) surpassed 

significantly their parents and unselected bulk 

sample by 30.24, 21.79 and 32.75%, in 10 F6 early 

and 0.08, 2.09 and 18.32% in 10 F7 early to 12.14, 

7.15 and 9.96% in 10 F6 late and 12.98, 6.89 and 

5.41% respectively, in 10 F7 late. In the same way 

the average of weight of spikes/plant surpassed 

significantly their parents and unselected bulk 

sample by 27.30, 20.63 and 35.47% and 29.45, 

21.28 and 29.68%, to 18.96, 27.01 and 10.00% and 

20.00, 32.94 and 15.05%, respectively, in 10 early 

and late selected lines in F6 and F7 generations, 

respectively. In Table 7, the mean of grain 

yield/plant over the 10 early and late selected lines 

in F6 and F7 generations ranged from 23.75 and 

24.74 to 23.82 and 23.92% in both F6 and F7 

generations, respectively. The average of grain 

yield/plant for 10 F6 and F7 early and late lines 

surpassed significantly their parents and unselected 

bulk sample by 26.06, 25.86 and 55.73% in 10 F6 

early and 33.72, 31.42 and 40.40% in 10 F7 early to 

13.53, 32.62 and 6.19% in 10 F6 late and 23.93, 

27.26 and 15.50 in 10 F7 late, respectively. For 100-

grain weight, the parents Sakha94, Misr2 and 

unselected bulk sample surpassed significantly the 

lines average in 10 early and late selected lines in 

F6 and F7 generations, except the 10 F7 late lines 

surpassed significantly on the parents and 

unselected bulk sample by 7.12, 4.11 and 1.26 

respectively (Table 7). The mean of harvest index 

over the 10 early and late lines (Table 8) ranged 

from 36.25 and 40.92 to 37.55 and 39.89 in both F6 

and F7 generations, respectively. The average of 

harvest index for 10 F7 early and late lines 

surpassed significantly their parents and unselected 

bulk sample by 32.51, 27.71 and 17.51% to 10.40, 

24.77 and 9.58%, respectively. But, the parent 

Misr2 surpassed the lines average in early F6 

generation by 3.78%. On the other hand, the 

unselected bulk sample exceeded the lines average 

in late F6 generation by 2.82% 

Genetic variability 

Coefficients of variation of different traits (genetic 

variability (σ
2
g), phenotypic variability (σ

2
p), 

phenotypic coefficient of variability% (PCV), 

genotypic coefficient of variability% (GCV), and 

heritability in broad sense are presented in Tables 

4, 5, 6,7 and 8. Generally, the value of PCV was 

generally higher than that of GCV for grain 

yield/plant and all studied traits, in both early and 

late generations, which is in line with the findings 
of El-Degwy (2013), Bayisa et al. (2020), and 

Hassani et al. (2022).  The genotypic (gcv) and 

phenotypic (pcv) coefficients of variation for grain 

yield/plant were decreased from 13.76 and 15.52% 

for 10 F6 early lines to 13.29 and 14.84% for 10 F7 

early lines selection after one generation (Table 7). 

The same trend, the genotypic (gcv) and phenotypic 

(pcv) coefficients of variation decreased from 9.82 

and 10.53% for 10 F6 late lines to 7.30 and 8.55% 

for 10 F7 late lines selection after one generation. 

The results agree with Abd El-Kader 2011, 

Nukasani et al., 2013 and Hussain et al., 2014. 

The same way, all other attributes followed the 

same direction where decreased the genotypic (gcv) 

and phenotypic (pcv) coefficients of variation for 

all attributes in both early and late generations. 

Except number of spikes/plant, the values of the 

genotypic (gcv) coefficients were increased from 

14.73 % for 10 F6 early lines to 15.07 for 10 F7 

early lines and the values of the genotypic (gcv) 

and phenotypic (pcv) coefficients were increased 

from 8.03 and 8.53% for 10 F6 late lines to 14.06 

and 14.53% for 10 F7 late lines selection after one 

generation (Table 5). The same way the values of 

the genotypic (gcv) and phenotypic (pcv) 

coefficients were increased in the F6 and F7 late 

generation in biological yield/plant and harvest 

index from 5.92 and 6.95% to 7.51 and 8.28% and 

4.86 and 6.95% to 6.87 and 7.89 under both 

generations, respectively (Tables 6 and 8). 

Heritability in broad senses are presented in Tables 

4, 5, 6, 7 and 8. In general, the values of broad 

sense heritability for all studied traits were high 

(above 60%) in all 10 early and late selected lines 

in F6 and F7 generations and ranged from 65.09% in 

10 F6 early lines selection for number of 

spikes/plant to 97.30% 10 F7 early lines selection 
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for 100 - grain weight and 72.80% in 10 F7 late 

lines selection for grain yield/plant to 98.60% in 10 

F6 late lines selection for plant height. In general, 

heritability values in broad sense were high for all 

studied traits, revealing that most of the phenotypic 

variability was due to genetic effects. These results 
are consistent with El-Morshidy et al., (2010) and 

Mahdy et al., (2012). 

Table 4. Mean performance for genotypes and lines, variance types, heritability estimates, genotypic              

              (g.c.v.% ) and phenotypic (p.c.v.% ) coefficients of variability for plant height (cm) and spike     

              length (cm), of 10 early and late selected lines in F6 and F7 generations. 

 

Plant height (cm) Spike length (cm) 

Earle  line. 

No 
10 Early F6 

10 

Early 

F7 

Late 

line. No 

10 

Late 

F6 

10 

Late 

F7 

Earle  

line. No 

10 

Early 

F6 

10 

Early 

F7 

Late 

line. No 

10 

Late 

F6 

10 

Late 

F7 

1 122.60 112.40 130 106.20 103.33 1 11.6 12.53 130 13.40 14.67 

131 97.80 96.93 131 99.53 99.60 131 14.13 13.27 131 14.27 13.93 

140 114.87 105.33 140 113.27 107.67 140 14.87 14.47 140 14.33 14.60 

141 115.67 113.20 250 95.00 98.67 141 12.8 12.67 250 14.27 14.13 

250 96.47 99.60 321 108.00 105.87 250 13.87 14.13 321 11.80 12.07 

321 119.20 114.20 373 107.67 104.60 321 11.53 12.33 373 14.47 13.87 

373 113.60 110.93 380 106.80 103.13 373 14.13 12.87 380 13.67 14.13 

440 109.93 109.00 431 109.00 106.47 440 14.27 14.67 431 12.80 13.07 

455 108.33 105.67 440 108.13 101.93 455 12.13 12.40 440 13.93 14.53 

461 104.00 102.67 500 110.40 103.27 461 13.6 13.53 500 13.80 14.73 

Bulk 106.67 103.20 Bulk 107.87 104.67 Bulk 12.4 12.13 Bulk 13.07 12.73 

P1 104.93 105.33 P1 106.60 104.93 P1 12.67 13.00 P1 13.13 12.53 

P2 105.67 106.87 P2 106.07 103.93 P2 13 13.80 P2 13.33 14.07 

 

2.25 2.48 
 

1.15 1.19 
 

0.05 0.09 
 

0.083 0.097 

 

73.56 32.88 
 

81.33 7.05 
 

1.37 0.68 
 

0.60 0.603 

 

75.81 35.36 
 

82.48 8.24 
 

1.42 0.77 
 

0.69 0.70 

GCV % 7.78 5.36 GCV % 8.47 2.56 GCV % 8.8 6.20 GCV % 5.67 5.56 

PCV% 7.90 5.56 PCV% 8.53 2.77 PCV% 8.97 6.60 PCV% 6.07 5.9 

H% 97.03 92.98 H% 98.60 85.56 H% 96.47 88.31 H% 86.95 86.14 

Average  110.25 106.99 Average  106.40 103.45 Average  13.29 13.29 Average  13.67 13.97 

Genotype. 

R.L.S.D 

0.05 3.54 3.95 0.05 3.74 2.23 0.05 0.58 0.84 0.05 0.76 0.81 

0.01 4.70 5.27 0.01 4.99 3.93 0.01 0.78 1.07 0.01 0.99 1.06 

Lines. 

R.L.S.D 

0.05 3.95 4.32 0.05 2.95 3.13 0.05 0.59 0.85 0.05 0.83 0.89 

0.01 5.30 5.62 0.01 3.83 4.29 0.01 0.80 1.15 0.01 1.13 1.22 
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Table 5. Mean performance for genotypes and lines, variance types, heritability estimates, genotypic  

              (g.c.v.% ) and phenotypic (p.c.v.% ) coefficients of variability for number of spikes/plant and  

              number of spikelets/spike, of 10 early and late selected lines in F6 and F7 generations. 

 

Number of spikes/plant Number of spikelets/spike 

Earle 

line. No 

10 

Early 

F6 

10 Early F7 

Late 

line. No 

10 

Late 

F6 

10 

Late 

F7 

Earle 

line. No 

10 

Early 

F6 

10 

Early 

F7 

Late 

line. No 

10 

Late 

F6 

10 

Late 

F7 

1 10.13 9.47 130 7.53 7.60 1 10.47 9.80 130 7.87 8.07 

131 8.00 8.00 131 6.87 7.87 131 8.13 8.27 131 7.13 8.20 

140 8.60 7.73 140 8.33 7.27 140 9.07 8.00 140 8.73 7.87 

141 11.20 9.87 250 6.53 7.00 141 11.47 10.60 250 6.73 7.40 

250 7.07 7.07 321 8.67 10.40 250 7.27 7.47 321 9.40 11.07 

321 10.20 10.87 373 8.40 9.87 321 10.80 11.33 373 8.60 10.53 

373 8.53 8.00 380 8.00 7.13 373 8.87 8.67 380 8.33 7.80 

440 7.67 7.27 431 7.87 9.07 440 8.00 8.00 431 8.07 9.67 

455 8.80 9.47 440 7.80 7.73 455 9.13 9.93 440 8.27 8.20 

461 10.60 10.73 500 7.73 7.73 461 11.07 11.27 500 8.47 8.00 

Bulk 7.53 9.53 Bulk 9.47 8.33 Bulk 8.13 10.13 Bulk 9.87 8.87 

P1 10.27 10.53 P1 9.67 10.53 P1 10.60 10.67 P1 10.67 10.87 

P2 9.33 9.33 P2 9.27 9.07 P2 9.87 9.93 P2 9.93 9.60 

 

0.97 0.19 
 

0.05 0.09 
 

0.106 0.17 
 

0.043 0.073 

 

1.79 1.78 
 

0.39 1.32 
 

2.18 1.89 
 

0.55 1.53 

 

2.76 1.97 
 

0.44 1.41 
 

2.29 2.06 
 

0.59 1.60 

GCV % 14.73 15.07 GCV % 8.03 14.06 GCV % 15.66 14.73 GCV % 9.08 14.25 

PCV% 18.26 15.85 PCV% 8.53 14.53 PCV% 16.05 15.38 PCV% 9.41 14.57 

H% 65.09 90.35 H% 88.6 93.6 H% 95.19 91.75 H% 93.2 95.44 

Average 9.08 8.85 Average 7.77 8.17 Average 9.43 9.33 Average 8.16 8.68 

Genotype. 

R.L.S .D 

0.05 0.84 1.07 0.05 0.64 0.84 0.05 0.87 0.97 0.05 0.56 0.78 

0.01 1.1 1.43 0.01 0.86 1.12 0.01 1.15 1.30 0.01 0.74 1.04 

Lines. 

R.L.S .D 

0.05 0.85 1.2 0.05 0.64 0.84 0.05 0.90 1.13 0.05 0.57 0.74 

0.01 1.1 1.58 0.01 0.88 1.09 0.01 1.16 1.47 0.01 0.74 0.98 
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Table 6. Mean performance for genotypes and lines, variance types, heritability estimates, genotypic  

              (g.c.v.% ) and phenotypic (p.c.v.% ) coefficients of variability for biological yield/plant and weight  

              of spikes/plant, of 10 early and late selected lines in F6 and F7 generations. 

 
  Biological yield/plant Weight of spikes/plant 

Earle line. 

No 

10 Early F6 

10 

Early 

F7 

Late 

line. No 

10 

Late 

F6 

10 

Late 

F7 

Earle 

line. No 

10 

Early 

F6 

10 

Early 

F7 

Late 

line. No 

10 

Late 

F6 

10 

Late 

F7 

1 50.48 49.05 130 62.78 67.34 1 20.87 20.37 130 28.12 28.05 

131 65.33 61.61 131 70.78 58.76 131 32.55 31.91 131 32.84 29.52 

140 67.09 56.38 140 66.88 58.32 140 32.73 28.46 140 32.33 29.19 

141 77.79 62.72 250 65.38 69.21 141 33.91 31.37 250 32.55 32.24 

250 63.81 62.58 321 57.70 53.40 250 31.40 32.91 321 26.56 26.43 

321 59.94 60.44 373 66.01 61.14 321 26.44 30.52 373 32.17 28.74 

373 71.00 61.49 380 60.33 55.77 373 32.51 30.88 380 27.14 28.08 

440 70.40 61.96 431 55.98 57.31 440 28.86 31.03 431 25.46 31.97 

455 63.12 57.82 440 63.57 63.24 455 26.52 27.27 440 28.27 31.31 

461 64.35 66.54 500 63.95 58.63 461 28.92 31.58 500 28.18 30.23 

Bulk 49.21 50.76 Bulk 57.60 57.21 Bulk 21.71 22.64 Bulk 26.69 25.71 

P1 50.16 60.01 P1 56.48 53.38 P1 23.15 22.68 P1 24.68 24.65 

P2 53.64 58.83 P2 59.11 56.42 P2 24.43 24.43 P2 23.10 22.25 

 

12.32 4.17 
 

5.36 4.4 
 

4.25 1.88 
 

1.34 0.78 

 

40.32 18.43 
 

14.07 20.55 
 

11.88 11.42 
 

6.56 2.73 

 

52.64 22.60 
 

19.43 24.95 
 

16.13 13.30 
 

7.90 3.51 

GCV % 9.71 7.15 GCV % 5.92 7.51 GCV % 11.69 11.51 GCV % 8.72 5.64 

PCV% 11.10 7.91 PCV% 6.95 8.28 PCV% 13.63 12.42 PCV% 9.57 6.30 

H% 76.60 81.55 H% 74.41 82.36 H% 73.65 85.86 H% 83.03 77.70 

Average 65.33 60.06 Average 63.34 60.31 Average 29.47 29.36 Average 29.36 29.58 

Genotype. 

R.L.S.D 

0.05 9.08 5.22 0.05 6.46 6.67 0.05 5.22 3.50 0.05 3.35 2.78 

0.01 11.26 6.77 0.01 8.83 9.11 0.01 6.77 4.68 0.01 4.34 3.86 

Lines. 

R.L.S.D 

0.05 10.67 6.20 0.05 7.53 6.38 0.05 6.71 3.94 0.05 3.52 2.70 

0.01 15 8.03 0.01 10.70 8.24 0.01 8.81 5.40 0.01 4.55 3.78 
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Table 7. Mean performance for genotypes and lines, variance types, heritability estimates, genotypic  

              (g.c.v.% ) and phenotypic (p.c.v.% ) coefficients of variability for grain yield/plant and 100 - grain  

             weight, of 10 selected early and late lines in F6 and F7 generations. 

 

Grain yield/plant 100 - Grain weight 

Earle line. 

No 

10 

Early 

F6 

10 Early 

F7 

Late 

line. No 

10 

Late 

F6 

10 

Late 

F7 

Earle 

line. No 

10 

Early 

F6 

10 

Early 

F7 

Late 

line. No 

10 

Late 

F6 

10 

Late 

F7 

1 15.49 15.21 130 22.14 21.61 1 4.03 3.88 130 4.21 4.42 

131 26.51 28.01 131 26.96 23.90 131 4.94 4.91 131 4.81 5.02 

140 27.08 23.96 140 25.67 23.96 140 4.80 4.81 140 4.75 4.96 

141 27.43 26.97 250 26.93 29.09 141 4.40 4.16 250 5.01 5.21 

250 25.69 26.54 321 21.83 21.92 250 5.05 5.18 321 4.46 4.67 

321 21.75 25.61 373 26.92 23.66 321 4.77 4.74 373 4.53 4.74 

373 26.43 26.58 380 21.90 23.19 373 4.62 4.39 380 4.11 4.32 

440 22.18 26.44 431 20.49 24.81 440 4.65 4.34 431 4.78 4.99 

455 21.69 22.78 440 22.24 23.60 455 4.58 4.35 440 4.95 5.15 

461 23.22 25.29 500 23.15 23.44 461 4.53 4.32 500 4.46 4.66 

Bulk 15.25 17.62 

 

22.43 20.71 Bulk 4.98 4.18 Bulk 4.78 4.75 

P1 18.84 18.50 P1 20.98 19.30 P1 4.86 4.56 P1 4.68 4.49 

P2 18.87 18.87 P2 17.96 18.01 P2 4.69 4.92 P2 4.62 4.62 

 

2.92 2.68 
 

0.85 1.14 
 

0.018 0.006 
 

0.003 0.003 

 

10.68 10.81 
 

5.48 3.05 
 

0.067 0.14 
 

0.086 0.086 

 

13.6 13.49 
 

6.3 4.19 
 

0.085 0.15 
 

0.089 0.08 

GCV % 13.76 13.29 GCV % 9.82 7.30 GCV % 5.80 8.47 GCV % 6.36 6.13 

PCV% 15.52 14.84 PCV% 10.53 8.55 PCV% 6.48 8.58 PCV% 6.47 6.23 

H% 78.53 80.13 H% 86.98 72.80 H% 80.04 97.3 H% 96.63 96.67 

Average 23.75 24.74 Average 23.82 23.92 Average 4.46 4.51 Average 4.61 4.81 

Genotype. 

R.L.S.D 

0.05 4.36 4.13 0.05 2.67 2.87 0.05 0.45 0.22 0.05 0.23 0.22 

0.01 5.65 5.35 0.01 3.46 3.72 0.01 0.64 0.29 0.01 0.30 0.29 

Lines. 

R.L.S.D 

0.05 5.19 4.98 0.05 2.66 3.48 0.05 0.39 0.22 0.05 0.16 0.16 

0.01 7.30 6.44 0.01 3.64 4.94 0.01 0.55 0.29 0.01 0.20 0.20 
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Table 8. Mean performance for genotypes and lines, variance types, heritability estimates, genotypic  

              (g.c.v.% ) and phenotypic (p.c.v.% ) coefficients of variability for harvest index of 10 selected lines  

             in F6 and F7 generations. 

 

Harvest index 

Earle line. No 10 Early F6 10 Early F7 Late line. No 10 Late F6 10 Late F7 

1 30.44 31.33 130 35.25 32.24 

131 40.89 45.48 131 37.97 40.56 

140 40.22 42.03 140 38.44 41.29 

141 35.01 42.96 250 41.18 42.15 

250 40.11 42.35 321 37.75 41.07 

321 36.30 42.25 373 40.76 38.56 

373 37.34 43.09 380 36.21 41.54 

440 31.37 42.39 431 36.55 43.46 

455 34.77 39.29 440 34.97 37.77 

461 36.05 37.99 500 36.37 40.27 

Bulk 31.28 34.82 Bulk 38.61 36.40 

P1 37.62 30.88 P1 37.07 36.13 

P2 35.39 32.04 P2 30.38 31.97 

 

3.51 4.05 
 

1.17 2.40 

 

9.23 11.49 
 

3.34 7.52 

 

12.74 15.54 
 

4.51 9.92 

GCV %  8.38 8.28 GCV %  4.86 6.87 

PCV%  9.84 9.63 PCV%  5.65 7.89 

H%  72.45 73.94 H%  74.05 75.80 

Average 36.25 40.92 Average 37.55 39.89 

Genotype. 

R.L.S.D 

0.05 5.60 5.17 0.05 2.97 4.18 

0.01 7.67 6.70 0.01 3.85 5.42 

Lines. R.L.S.D 
0.05 6.09 6.55 0.05 3.52 4.71 

0.01 8.66 9.34 0.01 5.00 6.62 

Phenotypic correlation for the studied traits of 

10 early and late selected lines in both F6 and F7 

generations . 

The coefficients of phenotypic correlation between 

each pair for studied traits of all 10 early and late 

selected lines in F6 and F7 generations for grain 

yield/plant are presented in Tables 9 and 10. Grain 

yield/plant showed positive and high phenotypic 

correlateion with each of spike length (0.69, 0.31, 

0.74 and 0.11), biological yield/plant (0.81, 0.87, 

0.86 and 0.48), weight of spikes/ plant (0.99, 0.97, 

0.98 and 0.76), 100- grain weight (0.64, 0.57, 0.41 

and 0.68) and harvest index (0.76, 0.93, 0.80 and 

0.51) in all 10 early and late selected lines in F6 and 

F7 generations (Tables 9 and 10). Aycicek and 
Yildirim, (2006) and Khan et al. (2015) and 

Milkessa (2022), reported similar results between 

grain yield, spikes number and number of grains 

per spike. Negative correlateion of grain yield were 

observed with Plant height (-0.45, -0.33, -0.48 and -

0.49), number of spike/ plant (-0.24, -0.25, -0.42 

and -0.35) number of spikelets/ spikes (-0.26, -0.20, 

-0.43 and -0.36) in all 10 early and late selected 

lines in F6 and F7 generations, respectively (Tables 

9 and 10). These results are consistent with  Kilic 

and Yagbasanlar (2010). In addition to grain 

yield/plant, other characteristics also showed 

various trends of associations among themselves. 

Among those characteristics, biological yield/plant 

was highly positively correlated with weight of 

spikes/plant (0.85, 0.93, 0.91 and 0.46) in all 10 

early and late selected lines in F6 and F7 

generations, respectively and harvest index in 10 F7 

early lines selection, and highly negatively 

correlated with plant height (-0.57) and harvest 

index (-0.51) in 10 F7 late lines selection. 

Meanwhile, weight of spikes/ plant was highly 

positively correlated with 100 - grain weight (0.59 

and 0.61) and harvest index (0.69 and 0.71) in 10 F6 

and F7 early lines selection respectively. In 10 F6 

late lines selection weight of spikes/ plant was 

highly positively correlated with, spike length 
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(0.80) and harvest index (0.71) and 100 - grain 

weight (0.74) in 10 F7 late lines selection, and 

negative correlateion with, plant height, number of 

spike/ plant and number of spikelets/ spikes in all 

10 early and late selected lines in F6 and F7 

generations, respectively. In the end these obtained 

results revealed that the most effective yield 

components in grain yield of wheat would be both 

of biological yield/plant, weight of spikes/ plant 

and harvest index, whereas spike length and 100- 

grain weight had a minor effect. It is concluded that 

those traits can be used for wheat grain yield 

improvement. 

 

Table 9. Phenotypic correlation coefficients for all studied traits of 10 early selected lines in F6 (above                     

              diagonal) and F7 (below diagonal). 

 

 

Table 10. Phenotypic correlation coefficients for all studied traits of 10 late selected lines in F6 (above   

                 diagonal) and F7 (below diagonal). 

 

 

Stepwise regression analysis  

The correlation is proposing only the relationships 

degree among traits. While, the stepwise regression 

is used to estimate the value of a quantitative 

variable regarding its relationship with one or some 

other quantitative variables. This relationship is 

possible to predict other changes using one 

variable. Stepwise regression was used to remove 

the effects of ineffective or low impact on yield 

traits in the regression model. Different models 

were exerted using stepwise regression analysis 

through F6 and F7 generations of bread wheat as 

presented in Table 11. The coefficients of 

determination (R
2
) and regression equations of 

stepwise regression analysis for all 10 early and late 

selected lines in F6 and F7 generations for grain 

yield/plant are presented in Table 11. The stepwise 

regression analysis revealed four fitted models for 

10 F6 early lines selection, including one (WSP), 

two (WSP and HI) and three (WSP, HI and BYP), 

four (WSP, HI, BYP and PH) as independent traits 

in model 1, model 2, model 3 and model 4, 

respectively.  The contributions of these traits to 

predict the grain yield/plant were in major role 

from weight of spikes/plant and harvest index 

model 2 where R
2 

accounted of 0.991 with an 

increase of 1.12% over model 1 which gave R
2
 of 

0.980 and including only weight of spikes/plant 

Moreover, there is an insignificant and almost non-

existent difference (0.70%) between model 2 and 

 

PH SL NSP NSES BYP WSP GYP 

 

100GW HI 

PH 1 -0.51 0.59 0.61 -0.19 -0.44 -0.45 -0.69 -0.58 

SL -0.46 1 -0.59 -0.59 0.54 0.74 0.69 0.55 0.54 

NSP 0.43 -0.70 1 0.996 -0.05 -0.25 -0.24 -0.67 -0.38 

NSES 0.48 -0.69 0.99 1 -0.07 -0.27 -0.26 -0.65 -0.38 

BYP -0.33 0.26 0.03 0.08 1 0.85 0.81 0.28 0.24 

WSP -0.39 0.36 -0.21 -0.16 0.93 1 0.99 0.59 0.69 

GYP -0.33 0.31 -0.25 -0.20 0.87 0.97 1 0.64 0.76 

100GW -0.63 0.43 -0.46 -0.50 0.35 0.61 0.57 1 0.81 

HI -0.29 0.29 -0.39 -0.36 0.64 0.85 0.93 0.65 1 

 

PH SL NSP NSES BYP WSP GYP 

 

100GW HI 

PH 1 -0.24 0.84 0.84 -0.35 -0.43 -0.48 -0.34 -0.45 

SL -0.30 1 -0.42 -0.49 0.83 0.80 0.74 0.31 0.37 

NSP 0.46 -0.80 1 0.97 -0.45 -0.40 -0.39 -0.42 -0.16 

NSES 0.51 -0.81 0.99 1 -0.45 -0.45 -0.43 -0.43 -0.24 

BYP -0.57 0.55 -0.46 -0.48 1 0.91 0.86 0.32 0.39 

WSP -0.36 0.30 -0.38 -0.41 0.46 1 0.98 0.43 0.71 

GYP -0.49 0.11 -0.35 -0.36 0.48 0.76 1 0.41 0.80 

100GW -0.29 0.00 -0.09 -0.12 0.30 0.74 0.68 1 0.36 

HI 0.10 -0.42 0.09 0.10 -0.51 0.32 0.51 0.37 1 
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model 3, which the latter contains three 

characteristics (weight of spikes/plant, harvest 

index and biological yield/plant) and possessed R
2
 

of 0.998. There is an insignificant and almost non-

existent difference (0.1%) between model 3 and 

model 4, which the latter contains four 

characteristics (weight of spikes/plant, harvest 

index, biological yield/plant and plant height) and 

possessed R
2
 of 0.999. Consequently, the plant 

height doesn't make sense over both biological 

yield/plant and harvest index for predicted grain 

yield/plant. In the same way four efficient models 

were released from 10 F7 early lines selection. 

Model 1 (WSP), model 2 (WSP and HI) and model 

3 (WSP, HI and BYP) model 4 (HI and BYP). The 

best of these models contributing to the grain 

yield/plant is model 4 (HI and BYP) which gave R
2
 

of 0.999 with an increase of over model 1(5.26%), 

(1.01) over model 2 and equal to Model 3. 

Reflecting the important role of the harvest index 

and biological yield/plant in improving the grain 

yield/plant. In the same way four efficient models 

were released from 10 F6 late lines selection. Model 

1 (WSP), model 2 (WSP and HI) and model 3 

(WSP, HI and BYP) model 4 (HI and BYP). The 

best of these models contributing to the grain 

yield/plant is model 4, reflecting the important role 

of the harvest index and biological yield/plant in 

improving the grain yield/plant. But in 10 F7 late 

lines selection one efficient model was released 

Model 1 (WSP) which accounted R
2
 of 0.573, 

reflicting the important role of the weight of 

spikes/plant in improving the grain yield/plant these 

results are consistent with those reported Fouad 

(2018). 

  

        

Table 11. Stepwise regression analysis in F6 and F7 of early and late pedigree selection for grain       

                yield/plant. 

 
Generation Mod. 

no. 
Independent trait(s) R2 Regression equation 

(F6) Early lines 1 WSP 0.980 Ŷ = -3.026 + 0.908 WSP 

 2 WSP + HI 0.991 Ŷ = -5.778 + 0.814 WSP +0.152 HI 

 3 WSP + HI+ BYP 0.998 Ŷ = -15.308 + 0.307 WSP +0.445 HI + 0.213 BYP 

 4 WSP + HI+ BYP + 

PH 

0.999 Ŷ = -18.142 + 0.321 WSP +0.462  HI + 0.208 BYP + 0.19 

PH 

(F7) Early lines 1 WSP 0.949 Ŷ = - 4.338+ 0.981 WSP 

 2 WSP + HI 0.989 Ŷ = -9.149 + 0.657 WSP + 0.352  HI 

 3 WSP + HI+ BYP 0.999 Ŷ = -20.524 + 0.0.32 WSP + 0.577 HI + 0.3453 BYP 

 4 HI + BYP 0.999 Ŷ = -21.059 + 0.589 HI + 0.361 BYP 

(F6) Late lines 1 WSP 0.962 Ŷ = -1.975 + 0.879 WSP  

 2 WSP + HI 0.983 Ŷ = -7.353+ 0.747 WSP + 0.246 H + 0.235 HI  

 3 WSP + HI+ BYP 0.999 Ŷ = -23.412 + 0.32 WSP + 0.631 HI + 0.357 BYP 

 4 HI + BYP 0.999 Ŷ = -24.107 + 0.648  HI +0.372 BYP 

(F7) Late lines 1 WSP 0.573 Ŷ = -5.72 + 0.828 WSP 

 

Actual and expected grain yield/plant for all 

models 

Tables 12 and 13 shows the actual and expected 

grain yield/plant of all inference regression models 

for all 10 early and late selected lines in F6 and F7 

generations. Furthermore, the expected grain 

yield/plant for all 10 early and late selected lines in 

F6 and F7 generations was calculated using their 

regression equations for all models. As well as, 

both actual and expected grain yield/plant of 

stepwise regression models for all 10 early and late 

selected lines in F6 and F7 generations were 
compared for their homogeneity using t-test and 

respective relationship using simple correlation 

coefficient (r), as presented in Tables 12 and 13. It 

is remarkable result that the powerful Models 

released from stepwise regression were that 

possessed traits with WSP, BYP and TI, exerted 

values equal to one and values close to unity for 

each of r, as well as insignificant value (less than 

unity) of t-test. These models are number 3 for 

WSP, BYP and TI in all 10 early and late selected 

lines in F6 and F7 generations and model number 4 

for TI and BYP in 10 F7 early and 10 F6 late 

selections, respectively. The previous estimates (r, 

and R
2
) for these models indicating that completely 

variance of grain yield/plant can be accounted by 

the linear combination of (WSP, BYP with TI) and 

(TI with BYP). Consequently, the scores of 

expected grain yield can estimated using their 

stepwise regression equations, model number 3 in 

10 F6 early selections (Ŷ = -15.308 + 0.307 WSP 

+0.445 HI + 0.213 BYP), model number 3 in 10 F6 

late selections (Ŷ = -23.412 + 0.32 WSP + 0.631 HI 

+ 0.357 BYP) and model number 3 in 10 F7 early 

selections (Ŷ = -20.524 + 0.0.32 WSP + 0.577 HI + 

0.3453 BYP) and model number 4 in 10 F7 early 

selections (Ŷ = -21.059 + 0.589 HI + 0.361 BYP) 

and model number  4 in 10 F6 late selections (Ŷ = -

24.107 + 0.648  HI +0.372 BYP). Accordingly, it is 
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recommended to use stepwise regression by wheat 

breeders due to their efficient contributions  in yield 

and equivalent to other models which have two 

traits, and also to save time and costs in selection 

programs. 

 

 Table 12. Actual and expected (F6) 10 lines selected early and Late) grain yield for all obtained models of  

                stepwise regression analysis, correlation coefficient and t test. 

 

 

Table 13. Actual and expected (F7) 10 lines selected early and Late) grain yield for all obtained models of     

                stepwise regression analysis, correlation coefficient and t test. 
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وانساتع  انجيم انسادس يح من الإنرخاب انمثكر وانمرأخر فمقارنح أداء سلالاخ قمح انخثز انناذج
 نمحصول انحثوب ومكوناذه

 8ج أحمذحسين معروف أتوصثرو ، 1تاهى راغة تخيدو، 1 عاطف أتو انوفا أحمذ

 

 مصز ،جامؼح أسيىط ،مييح اىشراػح ،قسم اىمذاصيو 1

 ، مصزامؼح أسىانج –مييح اىشراػح  –قسم اىمذاصيو  2

 

يؼرثز ذقذ يز منىواخ اىرثايه اىىراثً وذذييو مؼامو الإرذثاط  والإوذذار أدواخ إدصائيح هامح فً مساػذج مزتً اىىثاخ 

. فً 2023/2024و  2022/2023فً ذذذيذ وإخريار اىرزامية اىىراثيح اىمزغىتح. أجزيد هذي اىذراسح خلاه مىسمً 

أسيىط، مصز. ماود اىمىاد اىمسرخذمح ػثارج ػه ػشز سلالاخ مه قمخ اىخثش اىىاذجح  مشرػح مييح اىشراػح، جامؼح

( وػيىح اىثيل. مان 94وسخا 2مه الإورخاب اىمثنز واىمرأخز فً اىجيييه اىسادص واىساتغ تالإضافح اىً الأتاء )مصز

ثنز واىمرأخز ىمذصىه اىذثىب اىهذف مه هذي اىذراسح هى ذقييم أداء سلالاخ قمخ اىخثش اىىاذجح مه الإورخاب اىم

وإخريارأفضو اىسلالاخ اىرً دققد أػيً إوراجيح تالإضافح اىً ذذذيذ أفضو اىمىديلاخ اىرً ذؤثز ػيً مذصىه اىذثىب 

ػه طزيق ذذييو مؼامو الإوذذار اىرذريجً . ذم دساب الأداء اىىسثً ىنو اىسلالاخ وذقذيز مؼاملاخ اىرثايه اىظاهزي 

مذىل ذم ذقذيز درجح اىرىريث تاىمؼىً اىؼزيض )اىىاسغ( ومؼامو الأرذثاط تيه مذصىه اىذثىب )اىنيً( واىىراثً و

( ىجميغ اىصفاخ فً مو مه GCV( أػيً مه اىرثايه اىىراثً ) PCVمان مؼامو اىرثايه اىظاهزي ) واىصفاخ الأخزي.

%( ىجميغ اىسلالاخ اىؼشزج 60ز مه الأجياه اىمثنزج واىمرأخزج، وماود درجح اىرىريث تاىمؼىً اىىاسغ ػاىيح )أمث

% فً اىؼشز سلالاخ اىمثنزج ىيجيو اىسادص 65.09اىمخرارج اىمثنزج واىمرأخزج فً اىجيو اىسادص واىساتغ، وذزاوح مه 

% ىيؼشز 72.80دثح ومه  100% ىيؼشز سلالاخ اىمثنزج ىيجيو اىساتغ ىىسن اه97.30ً ىؼذد اىسىاتو /اىىثاخ اى

% ىيؼشز سلالاخ اىمرأخزج فً اىجيو اىسادص 98.60سلالاخ اىمرأخزج فً اىجيو اىساتغ ىمذصىه اىذثىب /اىىثاخ اىً 

ب /اىىثاخ ومو مه طىه اىسىثيح، تاىىسثح ىمؼامو الإرذثاط مان هىاك إرذثاط إيجاتً تيه مذصىه اىذثى لإرذفاع اىىثاخ.

دثح ومؤشز اىذصاد فً جميغ اىسلالاخ اىؼشزج  100واىمذصىه اىثيىىىجً/اىىثاخ، وسن اىسىثيح/اىىثاخ، ووسن اه

اىمثنزج واىمرأخزج فً مو مه اىجيو اىسادص واىساتغ. وىىدظ أيضا وجىد إرذثاط سيثً تيه مذصىه اىذثىب/اىىثاخ 

فً مو مه اىجيو اىسادص /اىىثاخ وػذد الأفزع ىجميغ اىسلالاخ اىؼشزج اىمثنزج  واىمرأخزج وإرذفاع اىىثاخ ػذد اىسىاتو

أظهز ذذييو مؼامو الإوذذار اىرذريجً أن وسن اىسىاتو/اىىثاخ واىمذصىه اىثيىىىجً/اىىثاخ ومؤشز اىذصاد واىساتغ. 

مخ ويجة أخذ هذي اىصفاخ فً الأػرثار فً تزامج اىرزتيح مه اىصفاخ اىمهمح اىرً ذؤثز ػيً مذصىه اىذثىب فً اىق

 ىرذسيه مذصىه اىذثىب فً اىقمخ.

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


