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ABSTRACT 
 

     The breeding materials used in this study were 40 families of flax derived from four 
crosses {P1 (Giza7) x P4 (S.402/3/3/10), P2 (Giza 8) x P6 (Ariane), P3 (S.329/2/23/6) x 
P5 (S.421/43/14/10) and P4 x P6} as well as a bulk of each cross in F3 and F4 

generations in addition two check varieties (Sakha 1 and Sakha 2). These genotypes 
were grown in Randomized Complete Block Design with three replicates at Etay El-
Baroud Exp. Sta., El-Beheira Governorate during the two successive seasons 
(2004/05 and 2005/06). The present study was aimed to compare the improvement 
resulting from application of independent culling levels selection (ICL) method with the 
hybrid bulk for straw and seed weight in early segregating generations of flax hybrids. 
The results obtained could be summarized as follows: 
1- Using of ICL method in most cases, was more efficient in improving straw weight 

per plant through selection for its two important components, plant height and 
technical length than bulk population. Also, number of capsules per plant and 
1000-seed weight could be used as selection criteria to improve seed weight per 
plant in both of F3 and F4 generations . In the meantime these traits gave low 
discrepancy between phenotypic coefficient of variability (PCV) and genotypic 
coefficient of variability (GCV) values with high heritability (H) as well as high 
genetic advance (GA%).  

2- Also, clear wide variation was noticed between mean performances for most 
studied traits in F3 and F4 generations of the four crosses when using ICL 
selection method compared with other entries (the four bulk crosses and two 
check varieties) under study. These results indicated the amount of improvement 
which occurred by using this method of selection.  

3- Selection for straw weight per plant and its two important components in two 
crosses (P1xP4 and P3xP5) as well as selection for seed weight per plant and its 
components in the cross (P2xP6) may be recommended for isolating superior 
genotypes characterized by high straw and seed yields in latter generations. High 
genetic advance with high heritability may be attributed to a high degree of 
additive gene effects, for these characters, hence these crosses are likely to 
respond to direct selection 

4- Phenotypic correlation coefficients among eight characters indicated that 
maximization of straw weight may be obtained by selection for number of basal 
branches per plant, plant height and technical length. Seed weight exhibited 
significant positive correlation with number of capsules per plant and straw weight 
for all crosses. The positive correlation between straw weight and seed weight 
per plant, supports the evidence for the possibility of selection genotypes 
characterized by high straw yielding ability and simultaneous high seed 
potentialities (dual purpose type).  

Keywords: flax, independent culling levels selection, segregating generations, 

correlation. 
 

INTRODUCTION 
 

         Genetic variability together with heritability and genetic advance 
estimates would provide the best feature of the amount of the gain to be 
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expected from selection (Burton, 1952 and Johnson et al.,1955). Miller and 
Rawlings (1967) stated that realizing substantial genetic advance through 
selection for different yield component, needs sufficient genetic variability. 
Katiyar et al., (1974) stated that genetic coefficient of variation helps in 
measurement of the range of genetic diversity in a trait and provides means 
to compare the genetic variability in quantitative traits.  
            Handling of a complex character like yield is the most important 
consideration in flax breeding programs. Plant breeding commonly select for 
yield components that indirectly increase yield. Hoffman (1961), defined 
pedigree and bulk population breeding as the most useful methods for flax 
(Linum usitatissimum L.). Momtaz et al., (1977) found that number of 
capsules per plant seems to be the simplest character for any flax breeder if 
selection is for high seed yield. Kumare and Chauhan (1982) found that 
1000-seed weight and seeds per capsule may be considered simultaneous 
characters for selection between flax varieties. Frank and Hollosi (1985) 
recorded that 1000-seed weight and No. of seed per capsule have high 
heritability estimates and were suitable for use as selection principle for seed 
yield. They added that No. of capsules, No. of seeds per capsule and 1000-
seed weight were all inter-correlated. For breeding high yielding flax varieties, 
selection can be practiced for higher No. of capsules per plant, seed index, 
plant height and technical length. Independent culling was made using No. of 
capsules per plant and seed index (Mourad, 1983 and Abo-Kaied, 2003) for 
improving seed yield per plant. Also, No. of basal branches, technical length 
and plant height could be used as selection criteria for improving straw yield 
per plant (Abo-Kaied, 2003 and Abo-Kaied et al., 2006). Mourad (1983) found 
that independent culling levels selection (ICL) for straw yield and its 
components, plant height and No. of basal branches / plant gave seed and 
straw yields which did not differ significantly from selection indices or even 
from some mean of seed or straw yield obtained by individual trait selection 
based on breeding value per plant for yield and yield components in each of 
three flax crosses. 
             The major target of flax breeders is to produce high yielding varieties 
for each of straw, seed yields as well as high quality of both fiber and oil. 
Therefore, the present investigation aimed to study the magnitude of 
variability, heritability estimates and expected genetic advance under 
selection for straw, seed weight / plant and their components in the F3 and F4 
flax generations in some hybrids of flax. These parameters were used to 
compare the improvement resulting from application of ICL method with the 
bulk hybrid for straw and seed weight in early segregating generations of 
some flax hybrids.    

 

MATERIALS AND METHODS 
 

         In an earlier study (Zahana,2003) fifteen hybrids derived from crossing 
between six parental genotypes (P1 = Giza 7, P2 = Giza 8, P3 = S.329/2/23/6, 
P4 = S.402/3/3/10, P5 = S.421/43/14/10 and P6 = Ariane) of flax, using a half 
diallel mating system, were utilized to estimate, combining ability and type of 
gene action in F1 generation. Four {C1 (P1 x P4), C2 (P2 x P6), C3 (P3 x P5) and 
C4 (P4 x P6)} out of fifteen crosses, showed high breeding potentialities.  
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         In 2003/04 season, the F1 seed bulk of the four crosses were grown at 
Giza Res. Sta. of Agric Res. Center in order to evaluate their F2 progenies. At 
harvest, 200 guarded plants were taken from each cross to study straw and 
seed weight per plant as well as their components characters. Selection was 
practiced within each of the four F2 progenies using plant height, technical 
length, number of capsules per plant and 1000-seed weight as selection 
criteria with 5% selection intensity. 
         In the method of Independent Culling Levels (ICL), a certain level of 
merit was established for each trait, and all individuals below that level are 
discarded  regardless of the superiority or inferiority of their other traits, Hazel 
and Lush (1942). The level of merit for each individual trait was estimated as 
the mean of that trait plus one standard deviation. The levels of merit for 
different traits in F2 and F3 generations of the four flax crosses under study 
were as follows:  
Table1: Minimum  levels  of  selection  for the  different  traits  by  ICL 

method  in F2 and F3 generations of the four flax crosses. 
Crosses Plant height 

(cm) 
Technical 

length (cm) 
No. of Capsules / 

plant 
1000 – seed weigh 

(g) 

C1=  (P1xP4) 
C2=  (P2xP6) 
C3=  (P3xP5) 
C4=  (P4xP6) 

F2 F3 F2 F3 F2 F3 F2 F3 

88.70 
90.50 
85.00 
97.10 

94.02 
98.10 
92.12 
113.92 

67.70 
69.70 
65.40 
75.70 

76.37 
75.65 
73.84 
88.04 

29.80 
26.74 
27.50 
21.71 

30.54 
32.90 
29.81 
20.93 

7.07 
9.05 
9.24 
7.51 

7.82 
9.59 
9.77 
7.59 

           
         In 2004/05 season, 40 F3 families and F3 bulk of each cross as well as 
two check commercial varieties (Sakha 1 and Sakha 2), were grown in 
Randomized Complete Block Design (RCBD) with three replicates at Etay El-
Baroud Exp.Sta., El-Beheira Governorate. Each block contained 46 entries. A 
plot consisted of 3 rows for each F3 family and 3 rows for each parent. Rows 
were 3 m long and 20 cm apart. Spacing within row was 5 cm. Selection was 
practiced within F3 families of each cross in the same way as that followed in 
F2.  
         In 2005/06 season, 40 F4 families and F4 bulk of each cross as well as 
two check commercial varieties were grown in RCBD with 3 replication at 
Etay El-Baroud Exp.Sta. Plot size, row length and spacing between and 
within rows were the same as F3 generation. The normal recommended 
agronomic practices for flax cultivation were applied in both generations. 
         At harvest, 60, 60 and 20 plants from ICL selection procedures, F3, F4 
crosses and two check commercial varieties, respectively were sampled to 
measure straw weight per plant, plant height, technical length, number of 
basal branches per plant, seed weight per plant, number of capsules per 
plant, 1000-seed weight and number of seeds per capsule. 
Statistical analysis: 
         Data were subjected to regular analysis of variance of RCBD according 
to Snedecor and Cochran (1980). The expected genetic advance from 
selection (GA) in both F3 and F4 generations was calculated for each trait 
according to Allard (1960) using the following formula: 
GA= K σph. H                where: 
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K is the selection differential at 5% intensity = 2.06, σph is the square root of 
the phenotypic variance (standard deviation) and H is the heritability in broad 
sense, {(σ2

g/σ2
ph) x 100} for the character being evaluated. The phenotypic 

(PCV) and genotypic (GCV) coefficient of variation for families in each 

generation was computed as (σph x 100)/x and (σg x 100) /x, where σph is 
the square root of the phenotypic variance of families, σg is square root of 

genotypic variance of families andx is the general mean of families. 
Estimates of standard phenotypic correlation coefficients (r) among all 
possible pairs of studied traits were computed by using mean data of 40 
families selected by ICL method from four crosses (C1:C4) in F4 generation 
only. 
 

RESULTS AND DISCUSSION 
 

Straw weight per plant and its components: 
Analysis of variance showed that mean squares due to entries (40 

families selected by ICL method belong to four promising crosses, four bulk 
crosses and two check commercial varieties, Sakha 1 and Sakha 2) in F3 and 
F4 generations were significant for straw weight / plant and its two important 
components, plant height and technical length as presented in Table 2.  
 

Table 2.  Mean squares from ANOVA  for straw weight and its 
components of F3 and F4 families of four crosses from ICL 
selection method (Ci), bulk crosses (bulk Ci) and two check 
commercial varieties (Sakha 1 and Sakha 2).   

*, ** : Indicate significant and highly significant, respectively. 

Genotypes 

Straw weight 
Per plant (g) 

Plant height 
(cm) 

Technical 
Length (cm) 

No. of basal 
branches 

 

MS g MS e MS g MS e MS g MS e MS g MS e 

C1 F3 10.224** 0.202 433.168** 18.045 127.592** 4.385 0.441** 0.173 

  F4 7.563** 0.292 313.671** 49.234 111.171** 28.497 0.229** 0.096 

C2 F3 6.326** 0.757 143.296** 11.664 62.728** 5.874 0.309** 0.096 

  F4 2.254** 0.506 40.973** 1.796 59.491** 2.216 0.264** 0.013 

C3 F3 4.628** 0.576 128.133** 14.536 100.783** 17.197 0.157* 0.083 

  F4 2.241** 0.204 174.831** 1.846 86.200** 1.352 0.264** 0.119 

C4 F3 6.201** 0.932 156.331** 9.631 51.248** 7.728 0.156** 0.046 

   F4 2.162** 0.505 141.068** 1.642 68.996** 2.405 0.107** 0.040 

Bulk C1 F3 4.759** 0.577 79.210** 10.576 24.296** 10.469 0.327 0.295 

  F4 7.023** 0.614 249.358** 32.282 73.937** 33.582 0.214 0.186 

Bulk C2 F3 3.407** 0.607 53.751** 9.239 59.427** 5.564 0.148** 0.067 

  F4 10.194** 0.784 14.345** 6.143 27.385** 6.002 0.397** 0.195 

Bulk C3 F3 4.111** 0.480 134.054** 14.445 103.022** 13.034 0.149* 0.079 

  F4 5.523** 0.375 75.380** 12.635 18.105** 3.972 0.104 0.093 

Bulk C4 F3 6.366** 0.860 89.629** 9.105 34.617** 5.837 0.225 0.194 

 F4 2.183** 0.681 109.717** 21.610 59.549** 28.059 0.141 0.117 

Sakha 1 F3 2.745** 0.087 252.923** 17.753 84.192** 4.826 0.042** 0.018 

  F4 3.877** 0.311 192.275** 15.932 68.560** 6.846 0.059** 0.032 

Sakha 2 F3 0.384** 0.021 116.205** 14.514 61.974** 10.904 0.103** 0.055 

  F4 1.081** 0.177 126.021** 20.123 64.580** 7.176 0.101** 0.056 
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The results indicated that these entries showed reasonable degree of 
variability for these characters. On the other hand, mean square due to no. of 
basal branches / plant was significant for most entries except both of bulk C1 
(Giza 7 x S.402/3/3/10) and bulk C2 (Giza 8 x Ariane) in both F3 and F4 
generations as well as bulk C3 (S.329/23/6 x S.421/43/14/10) in F4 only, 
indicating low genetic variability among these bulk crosses for this character. 
Such variability among different flax genotypes in straw weight and its 
components was also reported by Abo El-Zahab et al., 1994; Abo El-Zahab 
and Abo-Kaied, 2000; Abo-Kaied, 2003 and Abo-Kaied et al., 2006. 
  Data in Table 4 showed that the mean performances of F3 and F4 families 
which belonged to the four crosses by using ICL were higher than means of 
the bulk cross and also were higher than the two check varieties, Sakha 1 
and Sakha 2 for straw weight and its components. Also, the clear wide 
variation between means performances of F3 and F4 generations was 
obtained for the four crosses which are using ICL selection method when 
compared with other entries under study. These results, indicated the amount 
of improvement which occurred by using this method of selection. 
         The range of entry means (Table 4) showed wide variation either for 
each cross under selection or bulk cross for all studied characters in both 
generations. This indicated the presence of superior segregates in each 
cross and bulk cross in this breeding material. 
          Variability for each entry, estimated by phenotypic (PCV) and genotypic 
(GCV) coefficients of variability, reached maximum values for straw weight / 
plant of C1 and bulk C1, followed by number of basal branches of C1 and bulk 
C2, plant height of C1 and bulk C1 and technical stem length of C1 and bulk C3 
for both F3 and F4 progenies. The observed narrow range between PCV and 
GCV, which gave almost similar values for the four crosses under selection 
by ICL method (C1 to C4) followed by the four bulk crosses was mainly due to 
genetic differences as evidenced for high broad sense heritability for most 
studied traits in both F3 and F4 generations. These results indicated the 
possibility of using these yield traits in selection index with give more weight 
for plant height and technical length for improving straw weight / plant. Also, 
these results reflect the importance of selection for these traits which gave 
high heritability estimates. This conclusion may be supported by evidences 
that yield components traits are genetically controlled, Abo El-Zahab et al. 
(1994), El-Hariri et al. (2002a) and Abo-Kaied (2003). In contrast, the wide 
range observed between PCV and GCV with moderate or low broad sense 
heritability for no. of basal branches / plant in F3 and F4 generations, indicated 
that the genetic variability was exhausted quickly in the early segregating 
generations. Therefore, flax breeders oughtn’t use this trait in selection for 
improving straw weight / plant. These results are in partial agreement with 
those reported by Mourad,1983; Abo El-Zahab et al.,1994 and Abo-
Kaied,2003. 

Johnson et al., (1955) stated that high heritability does not always 
mean greater genetic gain. Since heritability in broad sense involving both 
additive and non-additive gene effects it will be reliable only if accompanied 
by high genetic advance (Ramanujan and Thirumalachari, 1967). 
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On the other hand, an association of high heritability along with high 
genetic advance is indicative of additive gene effects and consequently a 
high genetic gain from selection would be anticipated. Dixit et al. (1970) 
stated that high heritability was not always associated with high genetic 
advance, but to make effective selection, high heritability should be coupled 
with high genetic gain. According to Burton (1952) the genotypic coefficient of 
variability together with heritability estimate would give the best indication of 
the amount genetic advance to be expected from selection. Data in Table 4 
showed that C1 followed by bulk C1 for straw weight / plant, C1 followed by C3 

for plant height, C3 followed by C1 and C2 for technical length and finally C2 
followed by bulk C2 for no. of basal branches / plant gave slight discrepancy 
between PCV and GCV values with high heritability as well as high genetic 
advance (GA%) expressed as percentage of the general mean. These results 
obtained for the above mentioned entries, support the view that the expected 
gain from selection would be valid and that a substantial improvement for 
these variables could be expected by selecting the superior genotypes. In 
general, C1 for straw weight and its two important components (plant height 
and technical length) and C3 for plant height and technical length showed 
high heritability (H) coupled with high genetic advance (GA%) as well as 
narrow range between PCV and GCV. So, the high expected gain may be 
attributed to a high degree of additive gene effects. Therefore, the two 
crosses (C1 and C3) may be recommended for isolating superior inbred lines 
for these traits in later generations. The association between high heritability 
and high genetic advance was already reported for straw weight (Abo El-
Zahab et al., 1994) and for both plant height and technical length (El-Hariri et 
al., 2002b). Generally, the application of independent culling level selection 
(ICL) method in most cases were more efficient in improving straw weight 
through using the two important components (plant height and technical 
length) through selection of straw weight than bulk population. This 
conclusion is in harmony with that reported by Mourad, 1983 and Abo-Kaied, 
2003. 
Seed weight per plant and its components: 
          Analysis of variance showed significant mean squares due to entries 
(forty families selected by ICL from four crosses, the same four bulk crosses 
and two check commercial varieties, Sakha 1 and Sakha 2) in F3 and F4  
generations for seed weight and its important components, No. of capsules / 
plant, 1000-seed weight and No. of seeds / capsule for most entries (Table3).   
In contrast, mean squares were not significant for each of bulk C1 for no. of 
capsules in F4  in addition to No. of seeds / capsule in F3 and F4, bulk C3 for 
No. of seeds / capsule in F4 only, bulk C4 for No. of seeds / capsule in F3 and 
F4 as well as 1000-seed weight in F3 only, Sakha 1 for No. of capsules / plant 
in F4 and finally Sakha 2 for No. of capsules in both F3 and F4 generations.  
             Data in Table (5) showed that the bulk of C3 (S.329/23/6 x 
S.421/43/14/10) followed by C2 (Giza8 x Ariane) and C4 (S.402/3/3/10 x 
Ariane) gave high mean performances for both seed weight / plant and No. of 
capsules / plant in both F3 and F4 generations. C2 followed by C3 in F4 gave 
high mean performances for 1000-seed weight. However, the cross C4 
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followed by C2 exhibited highly means performances for No. of seeds / 
capsule in F4.  
        
Table 3.  Mean squares from ANOVA  for seed weight and its 

components of F3 and F4 families of four crosses from ICL 
selection method (Ci), bulk crosses (bulk Ci) and two check 
commercial varieties (Sakha 1 and Sakha 2).   

*, ** : Indicate significant and highly significant, respectively. 

 
The range of entry means (Table 5) revealed wide variation for the 

four crosses (C1 : C2) under selection followed by four bulk crosses and two 
check varieties for seed weight and its components in both F3 and F4 
generations. This indicated the presence of superior segregates in each 
cross and bulk cross in the breeding material. 
         Estimates of phenotypic (PCV) and genotypic (GCV) coefficient of 
variability, heritability (H) as well as genetic advance (GA%) for seed weight 
and its components are presented in Table 5.The highest values with wide 
range between PCV and GCV estimates were recorded for the four crosses 
(C1 : C4) followed by bulk of crosses and two check varieties for all studied 
characters. High coefficient of variation for these characters is indicative of 
high magnitude of variability present in these materials for seed weight / plant 
and its components. Also, the high values of GCV was also reflected in the 
values of observed ranges for these traits, indicated that it is possible to 
achieve further improvement by selection. 

  High heritability values and high GA% with almost similar estimates of 
PCV and GCV in both F3 and F4 generations were observed in C1 followed by 

Genotypes 

Seed weight 
Per plant (g) 

No. of capsules 
Per plant 

1000- seed 
weigh (g) 

No. of seeds 
Per capsule 

MS g MS e MS g MS e MS g MS e MS g MS e 

C1  
F3 1.299** 0.049 293.091** 14.552 1.918** 0.137 1.575** 0.504 

F4 2.005** 0.070 388.332** 26.096 1.857** 0.182 2.365** 0.125 

  
C2 

F3 1.334** 0.161 229.349** 33.514 1.857** 0.182 2.472** 0.098 

F4 1.774** 0.068 246.564** 22.603 5.185** 0.248 0.374** 0.044 

  
C3 

F3 0.695** 0.196 157.649** 43.482 1.408** 0.135 1.982** 0.285 

F4 0.961** 0.034 218.893** 43.860 1.646** 0.068 1.576** 0.475 

  
C4  

F3 0.285** 0.061 383.577** 73.569 0.471** 0.114 0.918** 0.296 

F4 1.203** 0.047 261.554** 95.485 0.871** 0.047 0.240** 0.081 

Bulk C1 
  

F3 0.178** 0.016 78.978** 23.311 2.163** 0.064 0.639 0.941 

F4 0.549** 0.055 40.726 33.224 2.155** 0.042 1.061 0.704 

Bulk C2 
  

F3 1.229** 0.111 332.787** 42.560 1.750** 0.168 1.145** 0.385 

F4 0.610** 0.085 194.328** 21.388 1.878** 0.216 1.360* 0.180 

Bulk C3 
  

F3 0.832** 0.135 166.488** 28.388 0.464** 0.115 1.671 0.392 

F4 0.411** 0.027 154.170** 25.520 0.966** 0.107 1.414** 0.797 

Bulk C4 
 

F3 0.198** 0.052 113.285** 44.679 0.529 0.363 1.073 0.717 

F4 0.494** 0.016 139.457** 43.800 2.015** 0.354 0.331 0.715 

Sakha 1 
  

F3 0.178** 0.063 13.958** 3.349 0.458** 0.019 0.602** 0.248 

F4 0.055** 0.013 5.893 2.833 0.119** 0.028 0.497** 0.141 

Sakha 2 
  

F3 0.009** 0.002 14.898 9.096 0.581** 0.029 0.783* 0.301 

F4 0.095** 0.016 5.694 2.704 0.504** 0.034 0.547** 0.178 
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C2 and C3 for seed weight / plant, C1 followed by C2 and bulk C2 for No. of 
capsules / plant and C2 followed by bulk C1 and C3 for 1000-seed weight.  

On the other hand, wide or moderate range between PCV and GCV with 
moderate or low broad sense heritability could be observed for No. of seeds / 
capsule of most entries under study except C2 followed by C1 and C3 gave 
low discrepancy between PCV and GCV values with high heritability.  These 
results, indicated that a high expected gain may be attributed to a high 
degree of additive gene effects, for these characters, hence these crosses 
are likely to respond to direct selection. On the other hand, No. of seeds per 
capsule and in most cases in both F3 and F4 generations exhibited low 
heritability values, indicating that selection for this trait on individual plant 
basis would not be effective.  

 The cross (C2) showed high heritability and high genetic advance for all 
seed components which indicate that most probably the heritability is due to 
additive gene effects (Pause,1957). The present results are in partial 
agreement with those reported by Abo-Kaied, 2003. Generally, the cross C2 

(Giza 8 x Ariane) may be recommended for isolating superior genotypes for 
seed weight and its components in later generations. 

It could be concluded that application of independent culling levels 
selection (ICL) method using, No. of capsules per plant and 1000-seed 
weight was more efficient in improving seed weight (Table 5). This result was 
in agreement with that obtained by Mourad, 1983 and Abo-Kaied, 2003. Who 
reported that, the ICL method for seed yield and its components were 
recommended to improve both seed and straw yields. 
Correlation studies: 
         Phenotypic correlation coefficients among eight characters using the 
data of 40 families selected by ICL method derived from four crosses in F4 
generation are shown in Table 6. 
 Significant positive correlations were obtained for straw weight with number 
of basal branches / plant, seed weight and number of capsules / plant in all 
crosses (C1:C4) as well as with plant height of C1, C2 and C4 and with 
technical length of C1, C3 and C4 and finally with No. of seeds / capsule of C2 
only. These results, indicated that maximization of straw weight / plant may 
be obtained by selection for the above mentioned traits specially No. of basal 
branches, plant height and technical length. Also, the positive correlation 
between straw weight and seed weight per plant, supports the evidence for 
the possibility of isolating genotypes characterized with high straw yielding 
ability and simultaneous high seed potentialities. Also, plant height exhibited 
positive correlation with technical length for all crosses as well as with No. of 
capsules for C2 only. While, No. of basal branches exhibited positive 
correlation with both of seed weight and No. of capsules in most crosses. 
Similar results were reported by Momtaz, 1965; Mourad, 1983 and Abo-Kaied 
et al.,2006, reported highly significant positive correlation between straw 
weight and seed weight / plant. Therefore, the crosses (C1:C4) may be 
recommended for isolating superior genotypes for straw and seed weights in 
later generations.  
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Table 4. Mean performance. range, phenotypic (PCV) and genotypic 
(GVC) coefficient of variability, broad sense heritability (H) and 
expected genetic advance from selection (GA%) for straw 
weight / plant and its components of F3 and F4 families of four 
crosses from ICL selection method (Ci), bulk crosses (bulk Ci) 
and two check commercial varieties (Sakha 1 and Sakha 2).   

Genotypes Mean Range P.C.V. G.C.V. H GA % 

Straw weight / plant (g) 

  F3 F4 F3 F4 F3 F4 F3 F4 F3 F4 F3 F4 

C.1 5.30 7.22 2.46 - 7.32 3.76 - 9.69 34.85 21.99 34.51 21.57 98.03 96.14 70.38 43.56 

C.2 6.94 9.22 4.14 - 9.78 7.20 - 11.40 20.92 9.40 19.63 8.28 88.04 77.56 37.94 15.02 

C.3 4.99 7.64 2.55 - 8.02 5.78 - 9.53 24.90 11.31 23.30 10.79 87.56 90.92 44.91 21.19 

C.4 6.11 8.35 3.12 - 9.28 6.73 - 10.45 23.55 10.16 21.71 8.90 84.98 76.66 41.22 16.05 

Bulk C.1 5.44 5.17 3.44 - 9.10 2.30 - 9.38 23.16 29.61 21.71 28.28 87.87 91.25 41.91 55.66 

Bulk C.2 6.09 6.80 4.04 - 8.76 4.14 - 9.75 17.50 27.11 15.86 26.05 82.17 92.31 29.62 51.56 

Bulk C.3 5.11 5.75 2.50 - 8.02 2.55 - 8.19 22.89 23.60 21.52 22.78 88.33 93.20 41.66 45.31 

Bulk C.4 5.77 6.80 3.12 - 9.28 4.30 - 9.31 25.23 12.54 23.47 10.40 86.49 68.81 44.96 17.77 

Sakha 1 4.98 4.76 2.77 - 5.66 2.77 - 6.00 19.22 23.89 18.91 22.91 96.82 91.97 38.34 45.26 

Sakha 2 4.12 4.36 2.81 - 4.39 2.81 - 6.00 8.68 13.76 8.44 12.58 94.64 83.64 16.92 23.70 

Plant height (cm) 

C.1 94.02 96.15 67.20 - 116.00 81.00 - 119.00 12.78 10.64 12.51 9.76 95.83 84.30 25.23 18.47 

C.2 93.10 108.54 83.00 - 112.00 101.80 - 116.20 7.42 3.40 7.11 3.33 91.86 95.62 14.05 6.71 

C.3 90.12 112.53 77.80 - 106.00 101.20 - 130.60 7.25 6.78 6.83 6.75 88.66 98.94 13.24 13.83 

C.4 113.92 124.09 97.60 - 135.00 108.60 - 133.40 6.34 5.53 6.14 5.49 93.84 98.84 12.25 11.25 

Bulk C.1 87.83 91.95 67.21 - 99.25 67.20 - 118.80 5.85 9.91 5.45 9.25 86.65 87.05 10.44 17.78 

Bulk C.2 88.51 91.47 80.00 - 96.99 84.40 - 99.80 4.78 2.39 4.35 1.81 82.81 57.18 8.16 2.82 

Bulk C.3 84.52 97.55 71.60 - 99.00 85.20 - 122.60 7.91 5.14 7.47 4.69 89.22 83.24 14.54 8.81 

Bulk C.4 107.58 102.92 90.60 - 120.00 86.60 - 113.40 5.08 5.88 4.82 5.27 89.84 80.30 9.40 9.72 

Sakha 1 106.84 109.85 85.50 - 121.00 85.60 - 123.00 8.59 7.29 8.29 6.98 92.98 91.71 16.46 13.77 

Sakha 2 106.49 107.37 88.25 - 116.16 88.20 - 117.66 5.84 6.04 5.47 5.53 87.51 84.03 10.54 10.45 

Technical length (cm) 

C.1 76.37 79.83 69.00 - 89.00 70.80 - 96.00 8.54 7.63 8.39 6.58 96.56 74.37 16.99 11.68 

C.2 75.65 82.42 69.80 - 90.40 73.00 - 91.20 6.04 5.40 5.75 5.30 90.64 96.28 11.29 10.72 

C.3 73.84 87.74 63.60 - 88.80 81.60 - 99.40 7.85 6.11 7.15 6.06 82.94 98.43 13.41 12.39 

C.4 88.04 94.27 73.20 - 97.20 84.60 - 101.20 4.69 5.09 4.33 5.00 84.92 96.51 8.21 10.11 

Bulk C.1 73.50 77.99 69.00 - 91.23 69.00 - 93.80 3.87 6.37 2.92 4.70 56.91 54.58 4.54 7.16 

Bulk C.2 71.35 68.73 65.50 - 86.10 60.20 - 79.20 6.24 4.40 5.94 3.88 90.64 78.08 11.65 7.07 

Bulk C.3 67.98 75.20 57.00 - 80.80 73.00 - 91.40 8.62 3.27 8.06 2.89 87.35 78.06 15.51 5.25 

Bulk C.4 82.19 85.10 66.80 - 90.20 70.00 - 95.00 4.13 5.24 3.77 3.81 83.14 52.88 7.08 5.70 

Sakha 1 81.22 83.29 67.30 - 92.79 66.60 - 88.00 6.52 5.74 6.33 5.45 94.27 90.01 12.67 10.64 

Sakha 2 84.83 85.64 72.00 - 92.75 70.00 - 95.55 5.36 5.42 4.86 5.11 82.41 88.89 9.10 9.92 

No. of basal branches / plant 

C.1 1.85 1.56 0.40 - 2.60 1.00 - 2.20 20.68 17.70 16.13 13.49 60.79 58.10 25.90 21.18 

C.2 1.69 2.20 1.00 - 2.80 1.80 - 2.80 18.94 13.48 15.73 13.14 68.95 95.06 26.91 26.39 

C.3 1.82 1.78 1.20 - 2.60 0.92 - 2.62 12.58 16.70 8.62 12.38 46.94 54.96 12.16 18.91 

C.4 1.48 1.62 0.80 - 2.00 1.20 - 2.20 15.43 11.62 12.98 9.17 70.74 62.27 22.48 14.90 

Bulk C.1 1.81 1.63 0.50 - 2.20 0.40 - 2.20 18.27 16.39 5.68 5.90 9.66 12.99 3.64 4.38 

Bulk C.2 1.42 1.67 1.00 - 2.20 1.00 - 2.40 15.62 21.74 11.55 15.52 54.73 50.98 17.61 22.83 

Bulk C.3 1.82 1.87 1.20 - 2.60 1.04 - 2.60 12.24 9.92 8.39 3.18 46.94 10.26 11.84 2.10 

Bulk C.4 1.70 1.78 1.10 - 2.50 1.00 - 2.60 16.16 12.23 6.03 5.10 13.92 17.40 4.63 4.38 

Sakha 1 1.73 1.72 1.11 - 1.98 1.23 - 2.00 6.81 8.16 5.14 5.54 56.96 46.12 8.00 7.75 

Sakha 2 1.74 1.65 0.80 - 1.98 0.80 - 2.20 10.66 11.11 7.32 7.37 47.18 44.07 10.36 10.08 
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Table 5.  Mean performance. range, phenotypic (PCV) and genotypic (GVC) 
coefficient of variability, broad sense heritability (H) and expected 
genetic advance from selection (GA%) for seed weight / plant and its 
components of F3 and F4 families of four crosses from ICL selection 
method (Ci), bulk crosses (bulk Ci) and two check commercial 
varieties (Sakha 1 and Sakha 2).   

 

 

Genotypes Mean Range P.C.V. G.C.V. H GA % 

Seed weight / plant (g) 

  F3 F4 F3 F4 F3 F4 F3 F4 F3 F4 F3 F4 

C.1 1.56 1.65 0.62 - 2.86 0.45 - 3.22 42.14 49.41 41.34 48.54 96.23 96.52 83.55 98.24 
C.2 1.77 2.44 0.39 - 3.28 1.74 - 4.17 37.60 31.52 35.25 30.91 87.91 96.17 68.08 62.44 
C.3 1.87 2.61 0.53 - 2.98 1.60 - 3.48 25.71 21.68 21.78 21.29 71.76 96.45 38.01 43.07 
C.4 1.59 2.44 1.02 - 2.41 1.40 - 3.53 19.37 25.99 17.16 25.48 78.52 96.13 31.33 51.47 
Bulk C.1 1.15 1.01 0.62 - 1.65 0.45 - 2.73 21.14 42.20 20.20 40.03 91.24 89.97 39.74 78.22 
Bulk C.2 1.64 1.73 0.39 - 2.73 0.80 - 2.50 39.03 26.10 37.22 24.21 90.95 86.04 73.12 46.26 
Bulk C.3 1.64 1.57 0.53 - 2.98 0.75 - 2.26 32.15 23.53 29.43 22.75 83.81 93.41 55.51 45.28 
Bulk C.4 1.55 1.53 1.02 - 2.41 0.91 - 2.30 16.52 26.51 14.18 26.08 73.64 96.74 25.06 52.84 
Parent1 1.15 1.26 0.90 - 2.10 1.07 - 2.10 21.18 10.71 17.01 9.34 64.47 75.97 28.13 16.77 
Parent2 1.37 1.41 1.20 - 1.60 1.23 - 2.00 3.97 12.67 3.41 11.53 73.71 82.73 6.03 21.59 

No. of capsules / plant 
C.1 26.54 27.53 14.20 - 53.54 11.37 - 52.97 37.24 41.32 36.30 39.91 95.04 93.28 72.90 79.40 
C.2 29.90 37.19 12.12 - 56.36 21.31 - 57.95 29.24 24.37 27.02 23.23 85.39 90.83 51.44 45.61 
C.3 29.81 40.77 12.21 - 54.81 18.10 - 60.78 24.32 20.95 20.69 18.74 72.42 79.96 36.27 34.51 
C.4 33.93 40.16 16.65 - 71.30 20.64 - 77.30 33.33 23.25 29.96 18.53 80.82 63.49 55.49 30.41 
Bulk C.1 22.98 21.65 12.40 - 41.19 10.95 - 39.95 22.33 17.02 18.75 7.31 70.48 18.42 32.42 6.46 
Bulk C.2 28.57 28.52 7.93 - 56.80 9.81 - 48.81 36.86 28.22 34.43 26.62 87.21 88.99 66.23 51.73 
Bulk C.3 27.04 27.80 10.25 - 54.81 10.22 - 51.95 27.55 25.79 25.09 23.56 82.95 83.45 47.07 44.33 
Bulk C.4 33.44 30.07 16.77 - 62.39 15.75 - 46.96 18.37 22.68 14.30 18.78 60.56 68.59 22.92 32.04 
Sakha 1 19.49 18.40 13.05 - 26.45 13.22 - 21.27 11.07 7.62 9.65 5.49 76.01 51.93 17.33 8.15 
Sakha 2 21.54 22.34 13.00 - 23.50 13.05 - 23.81 10.34 6.17 6.46 4.47 38.95 52.50 8.30 6.67 

1000-seed weight (g) 
C.1 7.82 9.19 6.51 - 9.00 7.73 - 11.48 10.22 8.56 9.85 8.13 92.84 90.19 19.55 15.91 
C.2 9.19 11.70 7.73 - 11.48 8.26 - 13.54 8.56 11.24 8.13 10.96 90.19 95.21 15.91 22.04 
C.3 9.76 11.20 8.18 - 11.22 9.50 - 12.47 7.02 6.61 6.68 6.47 90.44 95.85 13.08 13.05 
C.4 6.89 9.56 6.32 - 8.02 8.60 - 10.40 5.75 5.63 5.00 5.48 75.72 94.56 8.97 10.97 
Bulk C.1 7.78 8.59 6.51 - 9.00 7.13 - 10.27 10.92 9.87 10.75 9.77 97.05 98.07 21.82 19.93 
Bulk C.2 9.19 9.30 7.73 - 11.11 7.63 - 11.13 8.32 8.51 7.91 8.01 90.38 88.52 15.48 15.52 
Bulk C.3 9.41 9.40 8.11 - 10.41 8.18 - 10.84 4.18 6.04 3.62 5.69 75.22 88.93 6.47 11.06 
Bulk C.4 7.18 7.35 6.12 - 8.74 6.32 - 9.96 5.85 11.15 3.28 10.12 31.35 82.43 3.78 18.93 
Sakha 1 9.07 9.23 7.44 - 9.47 8.91 - 9.61 4.31 2.16 4.21 1.88 95.77 76.28 8.50 3.39 
Sakha 2 9.58 9.60 8.20 - 9.86 8.23 - 9.97 4.60 4.27 4.48 4.12 94.95 93.33 8.99 8.21 

No. of seeds/capsule 
C.1 6.20 6.42 4.60 - 7.90 4.50 - 7.81 11.68 13.82 9.63 13.45 67.98 94.71 16.36 26.97 
C.2 6.43 6.87 4.56 - 7.80 6.20 - 7.70 14.12 5.14 13.84 4.83 96.05 88.34 27.94 9.35 
C.3 6.51 6.25 5.30 - 8.30 4.10 - 8.35 12.49 11.60 11.56 9.70 85.63 69.88 22.04 16.70 
C.4 6.91 7.11 5.40 - 7.80 6.50 - 7.80 8.01 3.98 6.59 3.24 67.76 66.38 11.18 5.44 
Bulk C.1 6.47 6.72 4.12 - 7.70 4.10 - 8.57 9.20 8.85 5.29 5.13 33.10 33.64 6.27 6.13 
Bulk C.2 6.15 6.35 4.13 - 8.70 5.00 - 7.80 10.04 8.10 8.18 5.02 66.36 38.39 13.72 6.40 
Bulk C.3 6.46 6.21 4.20 - 8.30 4.10 - 8.10 9.14 11.07 4.83 7.31 27.94 43.61 5.26 9.94 
Bulk C.4 6.51 6.45 4.20 - 7.80 4.80 - 7.81 9.19 7.74 5.29 4.40 33.15 32.32 6.28 5.15 
Sakha 1 7.05 6.98 5.92 - 8.50 5.52 - 8.52 6.35 5.83 4.87 4.94 58.82 71.68 7.70 8.61 
Sakha 2 6.40 6.72 5.45 - 8.03 5.30 - 7.80 7.99 6.36 6.27 5.22 61.55 67.36 10.13 8.82 
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Table 6. Phenotypic correlation coefficients among eight characters   
using data of 40 families selected by ICL method derived from 
four flax crosses (Ci) in F4 generation. 

*, **: Indicate significant and highly significant, respectively. 

 
          Seed weight exhibited significant positive correlation with number of 
capsules per plant and straw weight for all crosses. Whereas, this trait 
showed positive correlation with 1000-seed weight for C1, C2 and C3 only. In 
contrast, it showed negative association with technical length for all crosses 
and with plant height for C3 and C4 only.  These results are in harmony with 
that reported by Mourad,1983; Abo El-Zahab et al., 1994 and Abo-Kaied et 
al., 2006.  

 
REFERENCES 

 
Abo El-Zahab, A.A. and H.M.H. Abo-Kaied (2000). Stability analysis and 

breeding potentialities of some stable selected flax genotypes. І. 
Breeding potentialities  of straw yield and its contributing 
variables.Proc.9th conf.Agron.Minufiya Univ.2-3Sept. PP.387-402. 

Abo El-Zahab, A.A.; N.K. Mourad, and H.M.H. Abo-Kaied (1994). Spectrum 
of variability, covariability and stability mean performance of seed and 
oil yields, from different genotypes of flax.  Proc. 6 th Conf. Agron., Al-
Azhar Univ., Cairo, Egypt, Vol. 1: 171-194. 

Characters 
Straw 

weight/ 
plant 

Plant 
height 

Technical  
length 

No. of 
basal 

branches 

Seed 
weight 
/plant 

No. of 
Capsules 

/plant 

1000-
seed 

weight 

 Plant height  
  

C.1 0.615**       

C.2 0.295*       

C.3 -0.210       

C.4 0.268*       

  
Technical 
 length  
  

C.1 0.271* 0.271*      

C.2 -0.110 0.889**      

C.3 -0.310* 0.750**      

C.4 0.280* 0.859**      

 No. of basal 
Branches per plant 
  

C.1 0.718** 0.718** -0.188     

C.2 0.261* -0.284 -0.294*     

C.3 0.308* -0.251 -0.032     

C.4 0.287* -0.657 -0.652**     

  
Seed weight 
Per plant  
  

C.1 0.729** 0.021 -0.286* 0.840**    

C.2 0.597** -0.113 -0.283* 0.715**    

C.3 0.820** -0.607** -0.665** 0.222    

C.4 0.364** -0.617** -0.659** 0.911**    

  
No. of capsules 
Per plant   
  

C.1 0.953** 0.118 -0.257* 0.795** 0.953**   

C.2 0.469** 0.255* 0.034 0.367** 0.640**   

C.3 0.851** -0.303* -0.463** -0.019 0.906**   

C.4 0.342** -0.542** -0.571** 0.816** 0.864**   

1000-seed 
 weight 
  

C.1 0.255* -0.552** -0.322* -0.307* 0.315* 0.423**  

C.2 -0.050 -0.414** -0.340* 0.321* 0.251* 0.519**  

C.3 -0.240 -0.532** -0.102 0.548** 0.324* 0.405**  

C.4 0.030 -0.118 -0.074 0.178 0.245 -0.236  

 
No. of seeds 
Per capsule 

C.1 -0.04 0.133 0.342** -0.071 -0.039 -0.262* -0.585** 

C.2 0.357** 0.055 0.033 -0.060 0.313* -0.152 0.165 

C.3 0.100 -0.232 -0.498** 0.184 0.159 -0.019 0.019 

C.4 0.1           70                -0.099                     -0.208                   0.117               0.080                  -0.116                 0.100 



Afaf, E. A. Zahana and H.M.H.Abo-Kaied 

 842 

Abo-Kaied, H.M.H. (2003). Phenotypic, genotypic variances, heritability and 
expected genetic advance of  yield and its components in  F3 and F4  
generations of some flax hybrids. J Agri. Sci. Mansoura Univ., 28(9): 
6582 – 6582. 

Abo-Kaied, H.M.H.; M.A.Abd El-Dayem and Afaf. E. A. Zahana (2006). 
Variability and covariability of some agronomic and technological flax 
characters. . Egypt. J. Agric. Res., 84:1117-32. 

Allard,R.W.(1960). Principles of plant breeding. John Wiley & Sons,Inc.,New 
York, P.92-94. 

Burton,G.W.(1952). Quantitative inheritance in grasses. Proc.6th Int. 
Grassland Cong., 1: 227-283. 

Dixit, R.K.; P.D.Saxena and L. R. Phatia (1970). Estimation of genotypic 
variability of some quantitative characters in ground-nut. Indian J. 
Agric. Sci., 40: 197. 

El-Hariri, D.M.; M.S. Hassanein and  A.H.H. El-Sweify (2002a). Evaluation of 
some flax genotypes. 1-Straw yield, yield components and 
technological characters. Annals of Agric. Sc., Moshtohor., 40:1-12. 

El-Hariri, D.M.; M.S. Hassanein and A.H.H. El-Sweify (2002b). Evaluation of 
some flax genotypes. 2- Seed yield, yield components and oil 
percentage.Annals of Agric. Sc., Moshtohor., 40: 13-25. 

Frank, J. and S. Hollosi (1985). Results of linseed breeding in Hungary. 
Information Techniques,90:13-16. 

Hazel, L.N. and Lush, J.L. (1942). The efficiency of three methods of 
selection.  J. Hered, 33: 393-399. 

Hoffman, W.(1961) Lein, Linum usitatissimum, L. In : Roemer& W. Rudorf  
(Eds) Handbuch der Planzenzüchtung V, 2 nd ed.,264-366, Paul 
Barey. Berlin and Hamburg. (C.F. Salas and   Friedt, Euphytica 83: 
25-32.1995).  

Johnson, H.W.; H.F.Robinson, and R.E. Comstock (1955). Estimates of 
genetic and environmental variability in soybeans.Agron.J.,47:314-
318. 

Katiyar, R.P.; B. Mishra; S.N. Singh and Y.S. Chauhan (1974). Genetic 
variability, heritability and genetic advance of yield and its components 
in Indian mustard. Indian J. Agric. Sci.,  77: 291-293. 

Kumare, S. and B.P.S. Chauhan (1982). Variability and combining ability in 
F2 population of diallel set in linseed (Linum usitatissimum L.).Indian 
J. Agric. Sci., 52: 327-377. 

Miller, P.A. and J.D. Rawlings (1967). Selection for increased lint yield and 
correlated responses in Upland cotton. Corp Sci.,  7: 637-640 

Momtaz, A.; A.K.A.Selim and G.H.El-Shimy(1977). Association studies 
between flax seed yield and some other characters. Agric. Res. Rev., 
55:45-55. 

Mourad, N.K.M.(1983). Effect of different selection methods on improving 
yield in some flax crosses. Ph.D Thesis, Fac. Agric. Al- Azhar Univ. 

Pause, V.G.(1957). Genetics of quantitative characters in relation to plant 
breeding. Indian. J.Genetic. Pl.Breed., 17: 318-328. 



J. Agric. Sci. Mansoura Univ., 32 (2), February, 2007 

 843 

Ramanujan, S. and D.K.Thirumalachari (1967). Genetic variability of certain 
characters in red pepper (Capsicum annum L.). Mysory J. Agric. 
Sci.,1: 30-36. 

Snedecor, G. W. and W. G. Cochran (1980). Statistical methods. 7th Ed. Iowa 
Stat. Univ press, Ames, Iowa, U.S.A. P.225-273. 

Zahana, Afaf, E.A. (2003). Combining ability analysis for straw, seed yields 
and their components in flax.. J. Agric. Sci. Mansoura Univ., 28: 6567-
76. 

 

      موهوا              فو  لجييوتا لي                                                     تحسين محصولي  ليشوو لليوو لا وتخات وتع يووون مهلاتت موت
                يوون هين ليهتتن

                        سين مصطف  حسين أولقـتيد ح  -                             عفتف ليسيد عود ليللحد زهـتاة 

      يييز  ل-                   اهز ليوحلث ليزالعية م  -          يا ليحشلية           مو د ليمحتص  -                       قسم وحلث محتصيا لجييتف 
 

             عيئيةة متاببةة   04                   م البحيةر،  عيةع عةدد   –                              البحوث الزراعيةة بيياةيا البةيرود                        أجريت هذه الدراسة بمحطة               
    بةي                                              ( مة  أتسةيل أرب ةة هجة   اةي  تياجةة مة  الا جةي ICL                                           بطريقة الاتابيب المساقل ليصفيت عيع مساوييت )

      14 /  10 /  03 /   021    = س  5      14 / 3 / 3 /   042  =س 0       6 /  23 / 2 /   323   = س 3     8     =جيةةز، 2     7     =جيةةز، 1          سةةاة ابةةي  )
   لةةإ            ( بيا ةةيفة إ x0     2 x6       3 x5       0 x6 1                                        فة إلةةإ إجمةةيلع  ةةل هجةةي  مةة  ال جةة  السةةيبقة )               = إرييتةةي( بيا ةةي 6

  ع                                                        وذلةةف فةةع اصةةميم  طيعةةيت  يميةةة ال  ةةوائية ذات الةة  ث م ةةررات فةة     2        سةةبي    1                      الصةةتفي  الاجةةيريي  سةةبي 
                                    وذلةف ب ةدم مقيرتةة الاحسةي  التةيا  عة       2446 /    2445        2445 /    2440                                 الجييي  ال يلث والرابة  بة ل موسةمع 

    ذر،                                                                       ( م  إجميلع  ل هجةي  بيا ةيفة إلةإ الصةتفي  الاجةيريي  عيةع محصةولع القة  والبةICL               اسا ميل طريقة )
                                                                                         وم وتيا مي وذلف بيسابدام عدد م  المقيييس الورا ية المبايفة. واايبص أهم التايئ  فيمي ييع.

          ( فةع م مةم ICL         مساوييت )                                                                        ير التايئ  بصفة عيمة إلإ أ  اسابدام طريقة الاتابيب المساقل ليصفيت عيع ا  - 1
       ةيل                                                                            أ  ر ف يلية فع احسي  وز  الق  مة  بة ل الاتابةيب لصةفاع الطةول ال يةع والطةول الف           الحيلات  ي  

                                                                                     ولاحسةةي  محصةةول البةةذر، مةة  بةة ل الاتابةةيب لصةةفاع عةةدد ال بسةةولات / تبةةيت ووز  ا لةةم بةةذر، مقيرتةةة
             حسةي  هةياي                                                                                     بإجميلع ال ج  فع    الجييي  ال يلث والراب  لذلف بم   اسابدام ايف الصةفيت فةع الاتابةيب لا

      ورا ع                                                                                      الصفاي  حيث أم رت الاقدير الورا ية لايف الصةفيت أ ةل فةيري بةي  م ةيميع الابةا م المةيهرا والة
                                                             م  درجة اوريث عيلية وأعيع درجة احسي  ورا ع ماو   م  الاتابيب.

           ت الدراسةة                                                                            لتايئ  إلإ الابيي  الوا ح بي  ماوسةطيت الجييةي  ال يلةث والرابة  لم مةم الصةفيت احة            ذلف ا ير ا  - 2
  ( ICL )                                                                                     للأرب ة هج  الاع ام مميرسة الاتابيب في ةي وهةذا يو ةح مقةدار الاحسةي  التةيا  مة  اطبية  طريقةة 

             فع الاتابيب. 
  x 7 ،                                                                                    إلإ إم يتية عةزل ارا يةب ورا يةة مب ةر، فةع ا جيةيل الات زاليةة الايليةة مة  ال جيتةي  )جيةز           ا ير التايئ  - 3

                                ( لاحسةةةي  محصةةةول القةةة  ليتبةةةيت واهةةةم   14 /  10 / 3 0 /   021 س  x    6 /  23 / 2 /   323      (   )س  14 / 3 / 3 /   042 س
      اةه مة                                                                                         م وتي  م  م وتياه )الطول ال يع والطةول الف ةيل( و ةذلف يم ة  احسةي  وز  البةذور ليتبةيت وم وتي

      جةيوز،                                                           إرييتةي(  لةذلف فمة  الماو ة  أ  ا طةع الة  ث هجة  هةذه ات ةزالات ماx    8                      ب ل أتسيل ال جي  )جيةز،
  ت          الاةع أم ةر                                                      الصفيت. بيا يفة إلإ أ  هذه ال ج  لايف الصةفيت السةيبقة و                                الحدود فع ا جييل الماقدمة لايف

                                                                                     أعيةع درجةةة احسةةي  ورا ةةع ماو ةة  مةة  الاتابةةيب عةة و، عيةع أعيةةع درجةةة اوريةةث  ممةةي ي ةةير إلةةإ أ  هةةذه 
      ي.                                                                                       الصفيت ياح م فع اوري  ي ف ل الجيتيت الم يفة  لذلف يم   مميرسة الاتابيب المبي ر فع احسيت

                                                                                  اسة الارابيط الميهرا بي  الصفيت احت الدراسةة إلةإ أ  هتةيف ارابةيط موجةب وم تةوا بةي  صةفة        ا ير در  - 0
                      ةذلف  ةي  هتةيف ارابةيط                               والطةول ال يةع والطةول الف ةيل .                     عةدد الفةروا القيعديةة        و ة  مة       تبيت   /        وز  الق 

      /              بةذر، ووز  القةة      1444                                                            موجةب وم تةوا بةي  محصةول البةذور/ تبةةيت و ة  مة  عةدد ال بسةولات ووز  
                                                                                       تبةةيت ل ةةل ال جةة  احةةت الدراسةةة. والارابةةيط الموجةةب بةةي  محصةةولع القةة  والبةةذور/ تبةةيت ي طةةع إم يتيةةة 
                                                                                           ليمربةةع لاتابةةيب ارا يةةب ورا يةةة اماةةيز بيرافةةيا  ةة  مةة  وز  البةةذور ووز  القةة  / تبةةيت ) الطةةراز  تةةيئع 

        الغرض(.
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