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Abstract 

This study was conducted on the experimental farm of the 

New Valley Agricultural Research Station, Agricultural Research 

Center, Egypt, from 2008/2009 to and 2010/2011 seasons. The 

objective of this study was to estimate efficiency of pedigree, 

modified bulk and single seed descent methods in two durum 

wheat populations. The final evaluation of F5 generation was done 

during 2010/2011 season. The selected plants were sown in two 

experiments using randomized complete block design with four 

replications. Efficiency of each breeding methodology was 

evaluated on the basis of following parameters: mean performance, 

deviation between method of breeding and check, phenotypic and 

genotypic variances, phenotypic and genotypic coefficients of 

variability and broad sense heritability. Results indicated that, 

differences among genotypes, among selection methods and 

among selected families within all breeding selection methods were 

significant for all studied characters. Mean and actual response to 

selection possessed low values in pedigree method for days to 

heading, and in single seed descent and modified bulk methods for 

plant height. Whereas, mean and deviation between method of 

breeding and check possessed high values in pedigree and single 

seed descent methods for spikes per plant, and in pedigree and 

modified bulk methods for kernels per spike, kernel weight and 

grain yield per plant. 

On the other hand, broad sense heritability exhibited high 

values in pedigree method for plant height, kernels per spike, 

kernel weight and grain yield per plant and in modified bulk 

method for spikes per plant, and in single seed descent method for 

days to heading, plant height, spikes per plant and kernel weight. 

These results refer that the three methods are effective in 

improving shortness, spikes per plant, kernels per spike and 100-

kernel weight, while, pedigree and modified bulk methods are 

effective in improving earliness and grain yield per plant.  

INTRODUCTION 

Wheat (Triticium aestivum L.) is one of the major cereal crops in Egypt, which 

receives the most attention of specialists in plant breeding. Plant breeders are seeking 

continuously for more effective and efficient selection procedure. Numerous methods 

have been proposed, but only a few valid comparisons have been made among there 
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procedures. Also, plant breeders are continually faced by the problem of how to 

evaluate available breeding materials.  

There were significant differences among genotypes (Moubarak, 2007), 

among selection methods (Pawar et. al. 1997) and among families within breeding 

methods (Mahdy et al., 1996). The mean and the deviation between methods of 

breeding and check possessed best values in pedigree and single seed descent 

methods for plant height and kernels per spike, in modified bulk and single seed 

descent methods for days to heading, spikes per plant and grain yield per plant, and 

in pedigree and modified bulk methods for kernel weight (Moubarak, 2007). Values of 

phenotypic variance were high for plant height, days to heading and kernels per spike. 

On the other hand, values of genotypic variance were high for days to heading, plant 

height, spikes per plant and kernels per spike. Meanwhile, values of phenotypic 

coefficient of variability were high for spikes per plant, kernels per spike, kernel 

weight and grain yield per plant. On the other side, values of genotypic coefficient of 

variability were high for spikes per plant, kernels per spike, kernel weight and grain 

yield per plant (Mahmoud, 2006). However, the highest genotypic and phenotypic 

coefficients of variation and heritability was recorded for grain yield per plant and 

spikes per plant (Subhashchandra, et. al. 2009). The phenotypic and genotypic 

variances, the phenotypic and genotypic coefficients of variability, and the broad 

sense heritability exhibited high values in modified bulk method for plant height, 

spikes per plant, kernels per spike and kernel weight, in pedigree method for days to 

heading, spikes per plant, kernels per spike and kernel weight; and in single seed 

descent method for kernel weight and grain yield per plant (Moubarak, 2007). Values 

of broad sense heritability were high for spikes per plant, kernels per spike, kernel 

weight and grain yield per plant (Chander, et. al. 1993) and for plant height, days to 

heading, spikes per plant, kernels per spike, kernel weight and grain yield per plant 

(Mahmoud, 2006). Single seed descent method proved to be most efficient and better 

method in selection for grain yield per plant (Pawar, et. al. 2001). Pedigree method 

proved to be the most efficient and the best method in selection for days to heading 

(Ismail, 1995), for kernels per spike (Verma, et. al. 1997) and for kernel weight 

(Ismail, 1995 and Verma, et. al. 1997). Meanwhile, Ismail (1995) and Fahim, et. al. 

(1996), found that the modified bulk method was as effective as pedigree method. 

The best methods of selection for spikes per plant was bulk method followed by 

pedigree method, for kernels per spike was modified bulk two method followed by 

pedigree method, for kernel weight and grain yield per plant modified bulk one 

method  was the best followed by modified bulk two method (El-Sayed, 2006). 
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Grain yield exhibited genotypic correlation with kernel weight (Mahdy et. al. 

1996). Grain yield had positive and significant phenotypic and genotypic correlations 

with each of days to heading and spikes per plant, on the other hand, it had positive 

and insignificant relationship with each of kernels per spike and kernel weight for 

phenotypic level, but, it was significant in the genotypic level (Tammam, 2000). 

Kernels per spike had the highest positive correlation with grain yield per plant, 

followed by kernel weight. Days to heading showed negative and significant 

correlation with grain yield per plant (Singh and Singh, 2001). Moreover, days to 

heading had positive and significant correlation with plant height. Grain yield per plant 

had positive and significant correlations with days to heading and plant height, 

respectively, but these correlations were found to be negative. Kernel weight had 

positive and significant correlations with each of days to heading and plant height 

(Budak and Yildirin, 2002). Positive and significant correlations were between grain 

yield per plant and each of days to heading, plant height, spikes per plant and kernels 

per spike (Attia, 2003). Phenotypic and genotypic correlations were negative and 

significant between kernel weight and each of days to heading and plant height. But it 

was positive and significant between grain yield per plant and each of spikes per 

plant, kernels per spike and kernel weight (Moubarak, 2007). Successful breeding 

programs need enough information about breeding methods of selection. The 

objective of this study was to study analysis of variance and correlation of three 

breeding methods in two durum wheat populations by six economic characters of 

wheat, i. e., days to heading, plant height, spikes per plant, kernels per spike, kernel 

weight and grain yield per plant under the New Valley conditions. 

MATERIALS AND METHODS 

The present study aimed to investigate the efficiency of three breeding 

methods of selection used in wheat breeding program on two tetraploid durum wheat 

(Triticum turgium L. Var. durum) populations. 

Table 1. Pedigree and origin of the two wheat populations. 

 

In pedigree method, 250 plants from each population were selected from F2 

populations and each selected plant was sown in a row as F3 family during 2008/2009 

season. Selection among and within families was practiced. Fifty families were raised 

Cross no. Parental name Pedigree Origin  

9240 

9325 

Population I 

 Population II 

Terbol-97-4/3/Gbch-1//Stj/Mrb. 

Bcrch-1/ACSAD-1129. 

ACSAD 

ACSAD 
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as F4 families in 2009/2010 season for each population. Ten families were selected 

from F4 generation for each population to be raised as F5 plants in final evaluation trial 

during 2010/2011 season. 

In modified bulk method, grains of selected plants from each F2 population 

were mixed to form population seed bulk. Mixed grains were planted during 

2008/2009 season as F3 generations. Selection was practiced on the basis of the best 

plants per each population. Grains of selected plants were mixed to form bulk seeds, 

then, grains sample was taken to be raised as F4 generations during season of 

2009/2010. Similarly, ten plants per population were selected and harvested 

individually. Grains from each plant were kept and planted separately as F5 plants in 

final evaluation trial during 2010/2011 season. 

In single seed descent method, one grain was taken from 500 plants from F2 

populations and was kept individually to be planted during 2008/2009 season as F3 

generations. One grain was taken from each plant to be grown as F4 generations 

during season of 2009/2010. Similarly, ten plants from each population were selected 

and harvested individually. Grains from each plant were kept and planted separately 

as F5 plants in final evaluation trial during 2010/2011 season. Under all studied 

methods, each selected plant was represented by one row per plot; each row was 

three meters long, 20 cm. apart and 10 cm. within row. 

Data for mean of 30 families and three checks (Sohag-3, Bani-Suif-3 and 

Bani-Suif-1) for each population were subjected to analysis of variance in randomized 

complete block design with four replications according to Snedecor and Cochran 

(1967). Also, ten families, for each selection method were analyzed to compute 

genetic parameters and variability in each selection method for each population 

according to formula developed by Burton (1952). 

Table 2. Analysis of variance and expected mean squares according to  Walker 

(1960). 

Phenotypic and genotypic correlation coefficients were calculated as outlined 

by Johnson et. al. (1955). 

RESULTS AND DISCUSSIONS 

The results in Table (3) showed significant differences among genotypes, 

among selection methods and among selected families within all selection methods for 

S. O. V. D. F. M. S. E. M. S. 

Variance  Covariance  

  Replications 

  Genotypes 

  Error 

r-1 

g-1 

(r-1) (g-1) 

M3 

M2 

M1 

 σ2 e + g σ2 r 

σ2 e + r σ2 g 

σ2 e 

 

cov.e + r cov.g  

cov.e  
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days to heading, plant height, spikes per plant, kernels per spike, 100-kernel weight 

and grain yield per plant in two durum wheat populations. These results are in 

harmony with Mahdy et. al. (1996), Pawar et. al. (1997) and Moubarak (2007). 
Table 3. Analysis of variance for F5 families under three breeding methods in two 

durum wheat populations. 

* Significant at 0.05 level.  

Data of days to heading are presented in Table (4), indented that pedigree 

method recorded less values of mean and deviation between method of breeding and 

check in two populations. Meanwhile, single seed descent and modified bulk methods 

exhibited the highest values of phenotypic and genotypic variances, phenotypic and 

genotypic coefficients of variability in population I and II, respectively. Furthermore, 

single seed descent method possessed the highest values of broad sense heritability 

compared to the other methods in two populations. These results clear that pedigree, 

modified bulk and single seed descent methods are more effective in improving 

P
o

p
u

la
ti

o
n

s
 

 

S. O. V. 

 

D. F. 

Mean squares 

Days to 

heading 

Plant 

height 

Spikes 

per plant 

Kernels 

per Spike 

100-

kernel 

weight 

Grain 

yield per 

plant 

P
o
p
u
la

ti
o
n
 I

 

Replications 3 0.015 20.626 0.688 11.851 0.005 3.614 

Among 

genotypes 

32 41.819* 995.309* 13.223* 82.757* 1.068* 166.119* 

Among methods 3 30.449* 1767.530* 22.891* 177.738* 0.423* 715.797* 

Within PM 9 52.654* 1383.888* 9.174* 64.664* 0.909* 162.477* 

Within MBM 9 7.230* 896.122* 12.970* 83.259* 0.878* 117.518* 

Within SSDM 9 67.370* 513.433* 16.070* 64.226* 1.775* 48.643* 

Within checks 2 50.788* 703.155* 5.269* 102.834* 0.430* 105.337* 

Error 96 1.991 5.759 0.490 5.221 0.039 2.410 

P
o
p
u
la

ti
o
n
 I

I 

Replications 3 1.202 15.766 0.747 5.730 0.012 4.129 

Among 

genotypes 

32 71.028* 264.385* 10.686* 122.885* 0.820* 98.382* 

Among methods 3 130.253* 601.926* 47.957* 87.988* 0.522* 309.817* 

Within PM 9 77.522* 158.345* 4.968* 136.819* 1.236* 110.245* 

Within MBM 9 80.316* 127.705* 6.147* 119.633* 1.178* 85.483* 

Within SSDM 9 40.002* 297.087* 9.723* 128.291* 0.233* 27.394* 

Within checks 2 50.788* 703.155* 5.269* 102.834* 0.430* 105.337* 

Error 96 1.300 5.615 0.229 11.463 0.044 3.227 
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earliness. Similar results were found by Ismail (1995), Fahim et. al. (1996), Mahmoud 

(2006) and Moubarak (2007).  

Results of plant height as shown in Table (4) revealed that, single seed 

descent and modified bulk methods had less values of mean and deviation between 

method of breeding and check in population I and II, respectively. Moreover, pedigree 

and single seed descent methods possessed the highest values of phenotypic and 

genotypic variances, phenotypic and genotypic coefficients of variability and broad 

sense heritability in population I, and II, respectively. These results refer that 

pedigree, modified bulk and single seed descent methods are more effective in 

improving shortness. These results are in harmony with Mahmoud (2006) and 

Moubarak (2007). 

Data of spikes per plant are presented in Table (4), indented that pedigree 

and single seed descent methods recorded the highest values of mean and deviation 

between methods of breeding and checks in population I, and II, respectively. 

Moreover, single seed descent method possessed the highest values of phenotypic 

and genotypic variances and phenotypic and genotypic coefficients of variability in the 

two populations. However, modified bulk and single seed descent methods exhibited 

the highest values of broad sense heritability in population I and II, respectively. 

These results refer that pedigree, modified bulk and single seed descent methods are 

more effective in improving spikes per plant. These results are in harmony with 

Chander, et al., (1993), El-Sayed (2006), Mahmoud (2006), Moubarak (2007) and 

Subhashchandra, et al., (2009). 

Values of kernels per spike illustrated in Table (4), revealed that pedigree and 

modified bulk methods had highest values for mean and deviation between method of 

breeding and check in population I and II, respectively. In most cases, modified bulk 

method possessed the highest values of phenotypic and genotypic variances and 

phenotypic and genotypic coefficients of variability in population I, while single seed 

descent method had the highest values of phenotypic variance and phenotypic 

coefficient of variability in population II, and, pedigree method gave the highest 

values of genotypic variance and genotypic coefficient of variability in population II. 

Furthermore, pedigree method possessed the highest values of broad sense 

heritability compared to the other methods in two populations. These results refer 

that pedigree, modified bulk and single seed descent methods are more effective in 

improving kernels per spike. These results are in harmony with El-Sayed (2006), 

Mahmoud (2006) and Moubarak (2007). 
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Results of kernel weight are shown in (Table 4). Pedigree and modified bulk 

methods had the highest values of mean and deviation between method of breeding 

and check in population I and II, respectively. Meanwhile, single seed descent and 

pedigree methods recorded the highest values of phenotypic and genotypic variances, 

phenotypic and genotypic coefficients of variability and broad sense heritability in 

population I and II, respectively. These results reveal that pedigree, modified bulk and 

single seed descent methods are effective in improving kernel weight. These results 

are in harmony with Ismail (1995), Fahim, et. al. (1996), El-Sayed (2006) and 

Mahmoud (2006).  

Data of grain yield per plant are presented in Table (4). Results revealed that, 

applying pedigree and modified bulk selection methods gave the highest values for 

mean and deviation between method of breeding and check in population I and II, 

respectively. Meanwhile, pedigree method had the highest values of phenotypic and 

genotypic variances and broad sense heritability in two populations. However, 

modified bulk and pedigree methods possessed the highest values of phenotypic and 

genotypic coefficients of variability in population I and II, respectively. These results 

indicate that pedigree and modified bulk methods are more effective in improving 

grain yield. Similar results were found by Chander et. al. (1993), Pawar et. al. (2001), 

El-Sayed (2006), Mahmoud (2006), Moubarak (2007) and Subhashchandra et. al. 

(2009). 

Results of correlation under pedigree method in population I are presented in 

Table (5). Phenotypic and genotypic correlations were significant between plant 

height and each of spikes per plant, kernels per spike, 100-kernel weight and grain 

yield per plant. Phenotypic and genotypic correlations between spikes per plant and 

grain yield per plant were positive and significant. These results indicated that 

selection for spikes per plant may increase grain yield per plant in these materials. In 

addition, genotypic correlation between spikes per plant and kernels per spike was 

positive and significant. Phenotypic and genotypic correlations were positive and 

significant between kernels per spike and each of kernel weight and grain yield per 

plant. Hence, for improving grain yield per plant in wheat, selection should be largely 

depending upon kernels per spike. These results are in line with those reported by 

Tammam (2000), Singh and Singh (2001), Budak and Yildirin (2002), Attia (2003) and 

Moubarak (2007). 
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Table 4. Mean performance, deviation and genetic parameters of the F5 families for 
three breeding methods in two populations. 

Characters Parameters Population I Population II 

PM MBM SSDM PM MBM SSDM 

  

D
a
y
s 

to
 h

e
a
d
in

g
 

 
Mean  79.28 80.22 80.98 87.49 88.16 87.82 

D ch 1 0.47 1.40 2.17 8.68 9.35 9.01 

D ch 2 -6.52 -5.590 -4.82 1.69 2.36 2.02 

D ch 3 -1.82 -0.89 -0.12 6.39 7.05 6.72 

 σ2 p 14.79 2.91 18.83 20.40 21.50 10.49 

 σ2 g 12.62 1.44 16.18 19.04 19.61 9.836 

P.C.V. % 4.85 2.13 5.36 5.16 5.26 3.69 

G.C.V. % 4.48 1.50 4.97 4.99 5.02 3.57 

h2 85.34 49.49 85.94 93.32 91.21 93.74 

  

P
la

n
t 

h
e
ig

h
t 

  

Mean  106.06 114.55 100.87 109.44 105.57 105.90 

D ch 1 -4.48 4.02 -9.66 -1.09 -4.96 -4.63 

D ch 2 20.57 29.07 15.38 23.96 20.08 20.42 

D ch 3 15.59 24.09 10.41 18.98 15.10 15.44 

 σ2 p 349.355 229.30 134.25 43.80 36.98 78.55 

 σ2 g 344.845 222.28 126.39 38.18 30.241 72.85 

P.C.V. % 17.624 13.22 11.49 6.05 5.761 8.37 

G.C.V. % 17.509 13.02 11.15 5.65 5.209 8.06 

h2 98.709 96.94 94.15 87.184 81.768 92.74 

  

S
p
ik

e
s 

p
e
r 

p
la

n
t 

Mean  9.645 8.51 9.29 7.70 7.214 7.76 

D ch 1 -1.300 -2.44 -1.65 -3.24 -3.73 -3.18 

D ch 2 -0.390 -1.53 -0.74 -2.33 -2.82 -2.27 

D ch 3 -2.670 -3.81 -3.02 -4.61 -5.10 -4.55 

 σ2 p 2.751 3.52 4.44 1.40 1.74 2.59 

 σ2 g 2.141 3.15 3.88 1.19 1.47 2.38 

P.C.V. % 17.12 22.04 22.68 15.38 18.31 20.75 

G.C.V. % 15.17 20.87 21.18 14.16 16.79 19.86 

h2 77.83 89.67 87.24 84.742 84.17 91.60 

 

 

K
e
rn

e
ls

 p
e
r 

sp
ik

e
 

Mean  49.77 45.36 45.85 53.961 54.21 52.30 

D ch 1 -0.41 -4.82 -4.32 3.79 4.03 2.13 

D ch 2 5.711 1.30 1.80 9.91 10.152 8.25 

D ch 3 -4.35 -8.76 -8.27 -0.16 0.09 -1.82 

 σ2 p 17.65 26.51 18. 7 36.72 34.18 49.52 

 σ2 g 15.67 18.92 15.18 33.37 28.49 26.26 

P.C.V. % 8.44 11.35 9.43 11.23 10.79 13.46 

G.C.V. % 7.95 9.60 8.50 10.71 9.85 9.80 

h2 88.81 71.38 81.17 90.87 83.35 53.02 
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Cont. Table  4. 

PM: pedigree method.  

MBM: modified bulk method.  

SSDM: single seed descent methods. 

 

Data of correlation under modified bulk method in population I presented in 

Table (6). Genotypic correlation between days to heading and plant height was 

negative and significant. Moreover, phenotypic and genotypic correlations between 

plant height and grain yield per plant were negative and significant. While, phenotypic 

and genotypic correlations between spikes per plant and each of kernels per spike and 

grain yield per plant were positive and significant. Furthermore, phenotypic and 

genotypic correlations between kernels per spike and grain yield per plant were 

positive and significant. These results indicated that selection for kernels per spike 

may increase grain yield per plant in these materials. These results are agreement 

with those reported by Tammam (2000), Budak and Yildirin (2002), Attia (2003) and 

Moubarak (2007). 

Characters Parameters Population I Population II 

PM MBM SSDM PM MBM SSDM 

  

1
0
0
-k

e
rn

e
l 
w

e
ig

h
t 

Mean  5.54 5.48 5.41 5.41 5.49 5.38 

D ch 1 0.03 -0.04 -0.11 -0.11 -0.02 -0.14 

D ch 2 -0.11 -0.17 -0.24 -0.24 -0.16 -0.28 

D ch 3 -0.60 -0.66 -0.73 -0.73 -0.65 -0.76 

 σ2 p 0.25 0.25 0.47 0.34 0.34 0.08 

 σ2 g 0.22 0.21 0.43 0.30 0.28 0.05 

P.C.V. % 9.03 9.15 12.70 10.83 10.56 5.15 

G.C.V. % 8.46 8.34 12.17 10.08 9.64 4.24 

h2 87.81 83.05 91.83 86.70 83.48 67.76 

  

G
ra

in
 y

ie
ld

 p
e
r 

p
la

n
t 

Mean  23.78 19.46 16.85 21.04 21.88 20.86 

D ch 1 -8.66 -12.98 -15.59 -11.40 -10.56 -11.58 

D ch 2 -0.75 -5.07 -7.68 -3.49 -2.65 -3.67 

D ch 3 -10.37 -14.69 -17.30 -13.11 -12.27 -13.29 

 σ2 p 42.28 31.20 13.52 28.99 24.74 8.87 

 σ2 g 40.06 28.77 11.71 27.08 20.25 6.17 

P.C.V. % 27.35 28.71 21.82 25.59 22.74 14.28 

G.C.V. % 26.62 27.57 20.31 24.74 20.57 11.91 

h2 94.75 92.22 86.62 93.42 81.83 69.58 
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Values of correlation under single seed descent method in population I are 

shown in Table (7). Days to heading exhibited negative and significant phenotypic and 

genotypic correlations with kernels per spike and kernel weight. While phenotypic and 

genotypic correlations between spikes per plant and kernels per spike were 

significant. Moreover, significant and positive phenotypic and genotypic correlations 

were recorded between kernel weight and grain yield per plant. Hence, for improving 

grain yield per plant in wheat, selection should be largely depending upon on kernel 

weight. These results are in harmony with Mahdy et. al. (1996), Tammam (2000) and 

Moubarak (2007). 

Results of correlation under pedigree method in population II are illustrated in 

Table (5). Values of phenotypic and genotypic correlations revealed that days to 

heading was negative and significant correlated with kernels per spike, 100-kernel 

weight and grain yield per plant. These results indicated that selection for days to 

heading may increase grain yield per plant. Whereas, negative and significant 

phenotypic and genotypic correlations were found between plant height and each of 

kernels per spike and kernel weight. While, positive and significant phenotypic and 

genotypic correlations were found between spikes per plant and grain yield per plant. 

Moreover, phenotypic and genotypic correlations were positive and significant 

between 100-kernel weight and grain yield per plant. Hence, for improving grain yield 

per plant in wheat, selection should be largely depending upon kernel weight. Similar 

results are found by Mahdy et. al. (1996), Tammam (2000), Singh and Singh (2001), 

Budak and Yildirin (2002), Attia (2003) and Moubarak (2007). 

Correlations under modified bulk method in population II are presented in 

Table (6). Phenotypic and genotypic correlations between days to heading and kernels 

per spike were negative and significant. Furthermore, phenotypic and genotypic 

correlations between plant height and each of spikes per plant, kernels per plant and 

100-kernel weight were negative and significant. While, phenotypic and genotypic 

correlations between spikes per plant and each of 100-kernel weight and grain yield 

per plant were positive and significant. Moreover, phenotypic and genotypic 

correlations between kernels per spike and each of 100-kernel weight and grain yield 

per plant were positive and significant. While, phenotypic and genotypic correlations 

between 100-kernel weight and grain yield per plant were positive and significant. 

Hence, for improving grain yield per plant in wheat, selection should be largely 

depending upon kernels per spike and kernel weight. These results are in harmony 

with Mahdy et. al. (1996) and Moubarak (2007).  

Values of correlation under single seed descent method in population II are 

recorded in Table (7). Negative and significant genotypic correlation was recorded 
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between days to heading and kernel weight. Phenotypic and genotypic correlations 

between spikes per plant and grain yield per plant were positive and significant. 

Genotypic correlation between kernels per spike and kernel weight was positive and 

significant. These results are in line with those reported by Tammam (2000), Singh 

and Singh (2001), Budak and Yildirin (2002), Attia (2003) and Moubarak (2007). 

Table 5. Phenotypic (rp) and genotypic (rg) correlations estimated from the F5 
families of pedigree method in population I (above diagonal), and in 

population II (below diagonal). 

* Significant at 0.05 level.  

 

Table 6. Phenotypic (rp) and genotypic (rg) correlations estimated from the F5 

families of modified bulk method in population I (above diagonal), and in 
population II (below diagonal). 

* Significant at 0.05 level.  

 

Traits  DH PH S/P K/S 100-KW GY/P 

Days to heading (DH) rp 

rg 

-- 

-- 

-0.069 

-0.068 

0.114 

0.164 

0.078 

0.127 

-0.206 

-0.214 

-0.008 

0.002 

Plant height (PH) rp 

rg 

0.281 

0.308 

-- 

-- 

0.354* 

0.396* 

0.416* 

0.435* 

0.389* 

0.411* 

0.429* 

0.448* 

Spikes/plant (S/P) rp 

rg 

-0.285 

-0.290 

-0.002 

0.002 

-- 

-- 

0.281 

0.324* 

-0.093 

-0.118 

0.731* 

0.883* 

Kernels/spike (K/S) rp 

rg 

-0.682* 

-0.765* 

-0.362* 

-0.395* 

0.199 

0.247 

-- 

-- 

0.668* 

0.727* 

0.594* 

0.632* 

100-kernel weight 

 (100-KW) 

rp 

rg 

-0.436* 

-0.440* 

-0.355* 

-0.407* 

-0.142 

-0.183 

0.133 

0.143 

-- 

-- 

0.172 

0.179 

Grain yield/plant 

(GY/P) 

rp 

rg 

-0.378* 

-0.387* 

-0.235 

-0.257 

0.749* 

0.818* 

0.194 

0.209 

0.410* 

0.425* 

-- 

-- 

Traits  DH PH S/P K/S 100-KW GY/P 

Days to heading (DH) rp 

rg 

-- 

-- 

-0.281 

-0.386* 

0.574* 

0.853* 

0.310 

0.651* 

-0.042 

-0.127 

0.597* 

0.879* 

Plant height (PH) rp 

rg 

0.350* 

0.391* 

-- 

-- 

-0.216 

-0.233 

-0.029 

-0.027 

-0.247 

-0.287 

-0.510* 

-0.550* 

Spikes/plant (S/P) rp 

rg 

0.315 

0.360* 

-0.458* 

-0.540* 

-- 

-- 

0.422* 

0.578* 

-0.241 

-0.238 

0.730* 

0.818* 

Kernels/spike (K/S) rp 

rg 

-0.495* 

-0.535* 

-0.568* 

-0.697* 

0.249 

0.280 

-- 

-- 

-0.265 

-0.404* 

0.565* 

0.686* 

100-kernel weight  

(100-KW) 

rp 

rg 

-0.101 

-0.079 

-0.342* 

-0.422* 

0.457* 

0.532* 

0.492* 

0.522* 

-- 

-- 

0.112 

0.121 

Grain yield/plant 

(GY/P) 

rp 

rg 

-0.111 

-0.110 

-0.164 

-0.227 

0.521* 

0.609* 

0.481* 

0.550* 

0.454* 

0.554* 

-- 

-- 
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Table 7. Phenotypic (rp) and genotypic (rg) correlations estimated from the F5 
families of single seed descent method in population I (above diagonal), 

and in population II (below diagonal). 

* Significant at 0.05 level.  
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 الوادي الجديدتحت ظروف  ديورممن قمح ال يرتينعش فيتربية الطرق  أفضلتقدير 

 مبارك محمد يوسف غنيم

 .مركز البحوث الزراعية -معهد بحوث المحاصيل الحقلية  -قسم بحوث القمح 

 ،٠٢٢٨/٠٢٢٩تاليتتتة متثتتتمث مواستتتم أجريتتتذ  تتترا الدراستتتة بمح تتتة البحتتتوث الزراعيتتتة بتتتالواد  الجديتتتد  تتت  
لدراستتة تحليتتل افمتتتمت وافرتبتتا   ديورمن متتن قمتتح التتاواستتتمدم  يهتتا ع تتيرت م ،٠٢٠٢/٠٢٠٠و ٠٢٢٩/٠٢٠٢

 ريقتتة التجميتتم المحتتور  و ريقتتة انبحتتدار متتن حبتتة  ،تستتجيل البستت  تربيتتة  تت   ريقتتة  تتر   ةثمثتتلتقتتدير كءتتا   و 
 ،  ريقة التربية والصبت المقارن بحرات بينان ،المتوس  : لمقاربة القياساذ التالية را ال ر   استمدمذ. واحد 

لمعر تة أ  متن  ،م واستومعامتل التبتاين المظهتر  والتوراث  و درجتة التوريتث بتالمعب  ال ،التباين المظهر  والوراث  
وكان التصميم المستمدم تصميم الق اعاذ الكاملتة الع تواةية  ت  أربتم مكترراذ  .اف ضل    ر  التربية الثمثة 
 عتدد ستبابل الببتاذارتءتا  الببتاذ و و  ستببلةعتدد افيتام يلت   ترد ال:    تو صتءاذ  ذ  أساس ست، وقد تم التقييم عل

البتتاة  علت  وجتود امتم تاذ معبويتة بتين دلتذ . ومحصول البباذ من الحبتو  و وعدد حبو  السببلة ووزن الحب
 .ءاذ المدروسةتربية لجميم الصمن  ر  الالتراكي  الوراثية و ر  التربية والعاةمذ دامل كل  ريقة 

 ةأقتل القتيم  ت   ريقت ذستجل بحرات بين  ريقة التربيتة والصتبت المقتارنوانالبتاة  أن المتوس  أظهرذ كما 
لصءة التجميم المحور  انبحدار من حبة واحد  و  ريقت  و    ، سبابلال عدد افيام يل   ردتسجيل البس  لصءة 

أعل  القيم     ريقتت  تستجيل  ن  ريقة التربية والصبت المقارنبحرات بيوانبيبما سجل المتوس  . ارتءا  البباذ
وكترل   ت   ريقتت  تستجيل البست  والتجميتم المحتور  السبابل بالبباذ البس  وانبحدار من حبة واحد  لصءة عدد 

 .محصول الحبو  للبباذو  و وزن الحبو  ،عدد الحبو  بالسببلة  اذلصء
ومعامتل التبتاين المظهتر  والتوراث  ستجلوا أعلت  القتيم  ،لتوراث  دلذ البتاة  علت  أن التبتاين المظهتر  وا

و ت   ريقتت  تستجيل  ،ستببلةالعتدد افيتام يلت   ترد والتجميتم المحتور  لصتءة انبحدار من حبة واحتد      ريقت  
تستتجيل انبحتتدار متتن حبتتة واحتتد  و  تت   ريقتتت  وكتترل   ،ارتءتتا  الببتتاذ البستت  وانبحتتدار متتن حبتتة واحتتد  لصتتءة 

كتترل   تت  و  ، ستتبابل بالببتتاذلصتتءة عتتدد الانبحتتدار متتن حبتتة واحتتد   ريقتتة وأيضتتا  ، و بتتحوزن ال  لصتتءة البستت
وأيضا     ريقت  تسجيل البس  والتجميم المحور  لصتءة وزن  ، عدد الحبو  بالسببلة لصءة التربية   ر جميم 

ارتءتا  ذ اريقتة تستجيل البست  لصتءم أعلت  القتيم  ت   واستبيبمتا ستجلذ درجتة التوريتث بتالمعب  ال. حبو  الببتاذ
عتتدد  ةو تت   ريقتتة التجميتتم المحتتور  لصتتء ,ومحصتتول حبتتو  الببتتاذ و ووزن الحبتتوعتتدد الحبتتو  بالستتببلة  الببتتاذ
ارتءتا  الببتاذ و  ستببلةالعتدد افيتام يلت   ترد ذ ا    ريقة انبحدار من حبة واحتد  لصتءكرل  و  ، بالبباذ بلاالسب

 .و حببالبباذ ووزن الوعدد السبابل 
وعدد السبابل ذ ارتءا  البباذ اأوضحذ البتاة  أن جميم  ر  التربية كابذ مؤثر     تحسين صءكما 

متؤثرتين  ت  التجميتم المحتور  تستجيل البست  و   بيبما كابتذ  ريقتت ، و ووزن الحببالبباذ وعدد الحبو  بالسببلة 
 .ووزن حبو  البباذالبور  تحسين صءة عدد افيام يل   رد 

كان انرتبا  المظهر  والوراث   معبو  وموج  بين معظتم أزوا  الصتءاذ المدروستة تحتذ  تر   ،ا عمومو 
بيبما وجد أن انرتبا  الوراث  أكبر    القيمتة متن انرتبتا  المظهتر   ت  معظتم . التربية الثمثة    كم الع يرتين

 .أزوا  الصءاذ المدروسة تحذ  ر  التربية الثمثة


