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ABSTRACT 
 
Three field experiments were conducted at the experimental Farm of Etay El-

Baroud , El-Beheira Governorate, Egypt. These trials included forty eight families 
sown in F5, F6 and F7 generations at the three successive seasons, 2004/05, 2005/06 
and 2006/07, respectively. The objective of this investigation is to compare these 
families through three generations when with the two commercial varieties, Sakha 1 
and Sakha 2 for yield and yield components as well as fiber and oil quality characters. 

Mean squares due to families were significant for straw, seed weight and their 
components as well as for technological traits, fiber percentage, fiber fineness and oil 
percentage in all tested generations. For phenotypic (PCV) and genotypic (GCV) 
coefficient of variability and broad sense heritability (H%), the slight discrepancy 
between PCV and GCV for straw weight components (plant height and technical stem 
length) and also for seed weight components (No. of capsules and 1000-seed weight) 
with high heritability estimates in each of the three generations under study, indicated 
the presence of genetic variability among tested families for these characters and that 
selection in advanced generations would be effective for improving the above-
mentioned traits. 

Five families (No. 46 followed by 27. 43, 44 and No. 20) were superior for both 
seed and straw yields per fed, four of them (No. 46, 44, 43  and No. 20) were also 
superior for the two fiber technological characters, fiber percentage and fiber fineness. 
It is notable that the three families (No.43, 44 an No.46) are derived from the hybrid 
(S.2419/1 x S.148/6/1), whereas family No.20 and No.27 are belonged to the two 
hybrids (Giza 7 x S.2419/1) and (Giza 8 x S.2419/1), respectively. Therefore, these 
families (specially family No. 46) are recommended to be released and become as 
substitute for the commercial varieties Sakha 1 and Sakha 2 after evaluation in more 
locations before releasing as new commercial varieties for fiber and oil yields (as dual 
purpose type).  

Phenotypic (rp) and genotypic (rg) correlation coefficients concluded that, 
straw weight per plant was significantly positively correlated with both of plant height 
and technical stem length. Seed weight per plant, exhibited positive association with 
each of capsules number per plant, 1000-seed weight, plant height and technical stem 
length, indicating that flax yield improvement could be achieved through selection for 
seed weight and high straw components (plant height and technical stem length). 
Fiber percentage showed positive association with both of straw weight per plant and 
fiber fineness, indicating that selection for a genotype characterized by high yielding 
ability for fiber yield and high fineness is possible. 
Keywords: Flax, comparative study, yield and yield components, correlation 
 

INTRODUCTION 
               

Flax (Linum usitatissimum L.) is the source of products for existing, 
high-value markets in the textile, composites, paper pulp, and 
industrial/nutritional oil sectors. Long line fiber is used in manufacturing high 
value linen apparel, while short fiber has historically been the waste from long 
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line fiber and used for lower value products. The flax breeding program at 
Fiber Crops Section, ARC, Egypt, strives to boost straw yield and seed yield 
as well as technological traits. Therefore, it is necessary to release new 
promising strains of flax that surpass quantitatively and qualitatively the 
commercial varieties. 

As suggested by Burton (1952) and Johnson et al (1955), genetic 
variability together with heritability and genetic advance estimates would 
provide the best feature of the amount of the gain to be expected from 
selection. Miller et al (1958) reported that progress from selection depended 
on the extent that superior genotypes in a population may be readily 
phenotypically identified. So, information on the relative magnitude of the 
different sources of variation for several traits are needed. Also, Miller and 
Rawlings (1967) stated that realizing substantial genetic advance through 
selection for different yield component, needs sufficient genetic variability. 
Dudley and Moll (1969) reported that using estimates of heritability and 
genetic variances in breeding program may increase efficiency through 
optimization of available resources of the most fruitful parental combinations. 

 The relationships among yield and yield component are complex 
because the components are greatly influenced by heritable and non-
heritable effects as well as their interaction. It is therefore important to 
estimate genotypic and phenotypic correlations among yield and its 
attributes. Kumar 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 seeds per capsule have high heritability estimates and 
were suitable for use as selection principle for seed yield. They added that 
number of capsules, No. of seeds per capsule and 1000-seed weight were all 
inter-correlated. Mourad (1983) and Abo El-Zahab et al, (1994) found that the 
maximization of seed yield may be obtained via selection for its two main 
components, number of capsules per plant and seed size, while,  Abo-Kaied 
(2003) and Zahana and Abo-Kaied (2007) found that the maximization of 
straw yield may be obtained by selection for plant height and technical stem 
length. 
               The purpose of the present investigation was to evaluate 48 families 
of flax derived from four crosses in F5, F6 and F7 generations for phenotypic 
and genotypic coefficient of variability and heritability for straw, seed yields 
and their components and technological traits as well as to study the nature 
of association between key traits of seed and straw weight besides oil and 
fiber percentage. These parameters were used  in order to compare the 
different allowed families of flax that surpass quantitatively and qualitatively 
the commercial varieties Sakha 1 and Sakha 2.  
 

MATERIALS AND METHODS 
 
          The four {541/A=(Giza 7 x Giza 8), 541/B= (Giza 7 x S.2419/1), 541/C= 
(Giza 8 x S.2419/1) and 541/D= (S.2419/1 x S.148/6/1)} out of 36 crosses, 
which showed consistent superiority for integrating yield and stability in both 
F1 and F2 generations (Abo El-Zahab and Abo-Kaied 2000.) were used as a 
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potential breeding material in F3 and F4 generations (Abo-Kaied 2003). Two 
cycles of selection for improving both straw and seed yields by using 
independent culling levels selection method, resultant forty eight promising 
families belongs to four crosses (541/A, 541/B, 541/C and 541/D) in F4 
generations.  
            The materials used for the present investigation consisted of 48 
families (the full details of these families  were tested by Abo-Kaied, 2003) as 
well as the two commercial varieties, Sakha 1 and Sakha 2 as check 
varieties.   
            In 2004/05 season, the 48 F5 families in addition to the two 
commercial varieties (Sakha1 and Sakha2), were grown in Randomized 
Complete Block Design (RCBD) with three replicates at Etay El-Baroud 
Exp.Sta., El-Beheira Governorate. Each block contained 50 entries. A plot 
size was 3.0 x 2.0 m and contained 10 rows, 20 cm apart and 3 m long. Plant 
density of 2000 seeds/m2 was used. 
               In 2005/06 season, 48 F6 families along with the two commercial 
varieties, were grown in the same way as that followed in F5. 
               In 2006/07 season, 48 F7 families along with the two commercial 
varieties, were grown in the same way as that followed in F5 and F6 . Plot 
size, row length and distances between rows were the same as F5 and F6 

generations. The normal recommended agronomic practices for flax 
cultivation were applied in all the three seasons.    
           At harvest, data on ten randomly guarded plants were recorded to 
determine the averages of the individual plant traits. Straw, seed and fiber 
yields/fed (fed = 4200 m2) were calculated on plot basis. Oil percentage was 
determined as an average of two random seed samples/plot using Soxhlet 
apparatus (A.O.A.C. Society, 1995). The following characters were recorded: 
I) Straw yield and its components: 
(1) Straw yield.(ton)/fed, (2) Straw weight (g)/plant., (3) Plant height (cm) and 
(4)Technical stem length (cm). 
 II) Seed yield and its components: 
(1) Seed yield (ton)/fed, (2) Seed weight (g)/plant, (3) No. of capsules/plant 
and (4)1000-seed weight (g).  
III) Technological characters as well as oil and long fiber yields per fed.: 
 (all the following characters were determined in F7 generation only). 
(1) Long fiber percentage (%),, (2) Fiber fineness (Nm) according to the 
technique described by Radwan and Momtaz (1966), and (3) Oil percentage 
(%). (4) Long fiber yield (ton)/fed and (5) Oil yield (Kg)/fed.  
Biometrical analysis: 
           Data were subjected to regular analysis of variance of RCBD 
according to Snedecor and Cochran (1980). 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 and H% is the heritability in 
broad sense, (σ2g/σ2ph)x100 for the character being evaluated. Phenotypic 
and genotypic correlation coefficients among all possible pairs of studied 
traits were computed by using the data of 48 families in F7 generation.    
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             RESULTS AND DISCUSSION 
 
1- Variability 
1-1- Straw weight and its components.        

             Mean square values, variance component estimates, phenotypic 
(PCV) and genotypic (GCV) coefficient of variability and broad sense 
heritability (H%) for straw weight/plant and its components of forty eight flax 
families based on data of three successive generations (F5, F6 and F7) are 
presented in Table (1). Highly significant differences with a wide variation 
were detected among entries (48 families and 2 check varieties, Sakha 1 and 
Sakha 2) and families (48 families) in straw weight/plant and its two important 
components (plant height and technical stem length). This indicates that the 
genetic material used has sufficient variation, revealing the variability existed 
among these families, which in turn would increase the chance to select high- 
yielding potential genotypes for straw weight/plant. On the other hand, mean 
squares due to varieties (two check varieties) were non-significant for most 
traits under study, indicating that these two varieties  may be considered at 
the same behavior for these characters.  Whereas, the families vs. varieties 
was significant for most  cases, indicating that these entries differ in their 
genetic potential for these characters. Such variability among different flax 
genotypes in straw weight, plant height and technical stem length was also 
reported by Momtaz et al, (1990) and  Zahana and Abo-Kaied (2007). 

 
 Concerning estimates of the variance components and heritability, 
PCV and GCV reached maximum values for straw weight/plant, indicating the 
possibility to achieve further improvement by selection for this trait. The 
observed narrow range between PCV and GCV, which gave almost nearly 
similar values, specially for plant height and technical stem length in the three 
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generations reflect the importance of selection for these traits which also, 
gave high heritability estimates. This conclusion may be supported by 
evidences that yield component traits are genetically controlled. These results 
indicated the possibility of using these yield component traits (plant height 
and technical length)  in selection index technique with giving more weight for 
technical stem length which had high heritability ratios (F5= 92.20, F6= 93.79 
and F7= 98.39%) followed by plant height (F5= 94.53, F6 = 86.50 and F7 = 
96.64%). These results are in harmony with that reported by Abo-Kaied et al, 
(2008). 
               Mean performance for straw yield/fed, straw weight/plant and its 
components of forty eight flax families plus the two check varieties at three 
successive generations (F5, F6 and F7) are presented in Table (4). The family 
No.46 gave highest values for straw yield (ton)/fed concerning the three 
generations (F5= 4.853, F6= 5.927 and F7= 4.818 ) followed as descending 
order by families No. 43 (F5= 4.773 , F6= 4.770  and F7= 4.605 ), No.44 
(F5=4.591 , F6=4.695  and F7=4.542 ), No. 27 (F5= 4.457 , F6= 4.683 and F7= 
4.355), No. 28 (F5= 4.348, F6= 4.372 and F7= 4.415), No. 20 (F5= 4.223, F6= 
4.277 and F7= 4.599) and No. 11 (F5= 4.019, F6= 4.356 and F7= 4.555). 
These families were superior than the other studied families as well as the 
two commercial varieties, Sakha 1 and Sakha 2 in straw yield/fed, straw 
weight/plant, plant height and technical stem length in most cases. These 
results indicated that the promising families No. 46, No. 43 and No. 44, which 
belongs to the cross 541/D (S.2419/1 x S.148/6/1) and families No. 27 and 
No. 28, which belongs to the cross 541/C (Giza 8 x S.2419/1) as well as 
family No. 20, which belongs to the cross 541/B (Giza 7 x S.2419/1) and 
finally family No. 11, which belongs to cross 541/A (Giza 7 x Giza 8) may be 
considered good substitutes for the low yielding ones, Sakha 1 and Sakha 2 
in future after evaluation in more locations before releasing as a new 
Egyptian flax cultivar for straw yield production.  
 

1-2- Seed weight and its components. 
             Mean square values, variance components estimates, phenotypic 
(PCV) and genotypic (GCV) coefficient of variability and broad sense 
heritability (H%) for seed weight/plant and its components of forty eight flax 
families based on data of the three successive generations (F5, F6 and F7) 
are presented in Table (2). Mean square values showed that entries and 
families displayed highly significant differences for seed weight and its two 
important components, No. of capsules/plant and 1000-seed weight, 
indicating that the genetic material used has sufficient variation which might 
be useful to select for improving seed yield.  
              Regarding estimates of the variance components and heritability, 
phenotypic (PCV) and genotypic (GCV) coefficient of variability exhibited high 
values for both seed weight /plant and No. of capsules/plant in all generations 
studied. These results indicated that, the high range of variability might be 
useful in selecting lines characterized by high-yielding potential for both seed 
weight and capsules number/plant in this material. On the other hand,  the 
low or moderate of  PCV and GCV values in addition to the slight discrepancy 
between PCV and GCV values for 1000-seed weight was reflected in the high 
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heritability estimates at the three generations (F5= 91.42, F6 = 96.81 and F7 = 
95.90%)  for this trait. Such results support the view that the expected gain 
from selection would be valid and that a substantial improvement for this 
variable could be expected by selecting superior genotypes. Similar finding 
regarding high coefficient of variation of seed weight/plant and No. of 
capsules/plant with high heritability estimates have reported by Kumar and 
Chauhan (1982), Frank and Hollosi (1985), Abo El-Zahab et al, (1994), 
Zahana and Abo-Kaied (2007) and Abo-Kaied et al, (2008).  
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Table 4. Mean values for straw  yield/fed, straw  w eight/plant and its com ponents of forty eight 

            flax fam ilies based on data of three successive generations (F5, F6 and F7).

Family Straw y ield (ton)/f ed Straw weight (kg)/plant Plant height (cm) Technical length (cm)

No. F5 F6 F7 F5 F6 F7 F5 F6 F7 F5 F6 F7

1 4.251 4.259 4.325 4.66 3.80 4.34 110.67 118.00 114.50 82.00 93.13 88.15

2 3.597 3.505 3.275 2.89 3.15 2.95 103.40 117.27 109.95 78.73 91.60 84.75

3 3.041 3.295 3.280 3.39 3.80 3.67 108.60 121.27 114.30 81.33 95.20 88.00

4 3.427 3.251 3.425 3.24 3.42 3.33 99.13 119.40 111.25 77.47 95.20 89.00

5 3.299 3.045 3.455 3.33 3.36 3.57 95.80 115.60 106.05 71.13 86.67 78.30

6 3.208 3.816 3.380 2.83 2.56 3.38 90.87 110.20 100.95 72.33 81.73 76.50

7 4.202 4.172 4.371 2.63 2.74 2.92 97.27 116.53 108.25 79.53 87.40 84.10

8 4.200 4.302 4.196 3.98 3.25 3.91 104.80 116.53 112.25 80.80 91.87 86.80

9 3.699 3.731 3.040 3.57 2.45 3.29 103.87 107.13 107.65 82.27 101.60 91.00

10 3.359 3.735 3.855 3.27 3.98 3.75 115.80 116.00 115.85 87.20 91.93 89.10

11 4.019 4.356 4.555 4.76 4.64 4.17 116.73 119.60 117.30 86.73 92.53 88.80

12 3.830 3.815 4.040 4.43 3.26 3.56 108.13 114.60 111.45 82.00 94.20 88.25

13 3.729 4.019 4.215 5.00 3.80 4.29 112.47 118.00 115.50 86.87 93.13 90.30

14 3.126 3.100 3.140 2.53 3.15 3.01 100.93 117.27 110.20 80.67 91.60 86.90

15 3.940 3.665 4.085 3.77 3.80 4.01 103.73 121.27 112.50 80.87 95.20 87.80

16 3.224 3.046 3.120 3.17 3.42 3.34 99.40 119.40 110.20 74.33 95.20 85.60

17 3.629 3.700 3.760 3.53 3.36 3.48 110.53 115.60 112.90 83.33 86.67 84.25

18 3.222 3.726 3.270 2.73 2.74 3.19 93.60 110.20 101.30 71.67 81.73 75.95

19 3.949 3.556 4.265 5.79 3.56 4.22 110.93 120.53 115.00 82.73 87.40 85.95

20 4.223 4.277 4.599 5.17 4.59 4.58 119.60 116.53 117.50 95.00 91.87 91.00

21 3.123 3.459 3.070 3.21 2.45 2.89 110.93 107.13 111.55 77.67 88.87 82.20

22 3.830 3.941 4.155 3.81 3.98 4.15 112.80 116.00 114.05 85.93 91.93 88.85

23 3.914 3.846 3.845 3.71 3.64 3.73 116.87 119.60 117.95 91.27 92.53 90.70

24 3.108 3.355 3.160 3.53 3.26 3.69 107.20 110.60 111.85 85.33 94.20 90.75

25 3.240 3.449 3.530 2.95 3.25 3.94 103.00 107.33 106.25 81.87 80.13 80.70

26 3.808 3.791 4.005 3.82 3.51 3.99 92.67 100.33 97.35 74.07 74.07 74.25

27 4.457 4.683 4.355 4.03 4.74 4.22 101.93 120.93 111.35 78.00 94.33 85.45

28 4.348 4.372 4.415 3.56 4.75 4.21 85.93 102.67 92.85 67.93 70.60 66.60

29 3.672 3.435 3.560 2.72 2.70 3.34 97.07 94.53 95.75 75.27 72.20 73.45

30 3.218 3.685 3.430 2.42 4.33 3.04 89.27 108.07 99.60 70.60 80.87 76.95

31 4.007 3.868 4.233 2.60 3.57 3.31 82.00 100.80 91.50 61.67 74.67 68.35

32 3.964 3.925 4.299 3.09 3.87 3.59 87.40 100.87 94.05 64.67 69.20 65.10

33 3.430 3.540 3.195 3.22 3.24 3.31 86.47 91.93 89.05 60.33 68.40 66.60

34 3.366 3.369 3.385 3.31 3.43 3.39 90.67 102.20 96.60 67.80 76.33 72.50

35 4.164 3.707 3.753 2.15 2.88 3.20 89.73 110.47 99.40 71.20 84.60 78.65

36 3.916 4.069 3.950 3.36 4.11 3.68 94.87 98.27 97.15 71.80 72.20 72.10

37 3.366 3.358 3.819 2.53 4.11 3.12 80.60 98.20 87.00 57.87 65.93 59.35

38 3.793 4.102 3.936 3.71 4.21 3.98 92.00 114.80 102.30 66.93 84.20 76.70

39 3.833 3.949 3.724 2.58 3.58 3.39 89.20 113.67 100.35 70.73 76.53 70.95

40 4.187 4.075 4.010 3.94 3.97 3.97 97.67 118.60 110.45 70.40 89.40 83.30

41 4.248 4.350 4.115 4.19 5.16 4.84 108.13 116.40 115.05 76.40 90.93 80.50

42 3.589 4.135 3.825 3.44 4.80 4.15 104.87 122.13 113.85 83.00 92.47 86.90

43 4.773 4.770 4.605 3.37 4.66 4.34 101.93 127.40 115.15 82.60 98.87 90.85

44 4.591 4.695 4.542 3.34 5.39 4.22 96.87 121.73 110.90 77.53 85.33 82.20

45 2.767 3.370 2.940 3.13 4.03 3.67 96.87 115.07 105.70 77.53 87.93 82.70

46 4.853 5.927 4.818 4.49 4.89 4.67 104.27 128.60 111.35 87.20 101.60 95.15

47 3.844 4.065 3.930 3.52 4.61 3.97 96.00 100.87 101.65 75.67 76.33 78.35

48 3.599 4.205 3.905 3.14 4.42 4.02 96.40 101.33 108.40 73.60 77.20 76.90

Mean 3.754 3.872 3.837 3.49 3.76 3.73 100.41 112.53 106.94 77.12 86.20 81.62

LSD 0.05 0.188 0.456 0.266 0.68 0.77 0.42 4.85 6.50 3.24 4.63 4.95 2.24

Sakha1 3.789 3.543 3.663 3.23 3.46 3.35 113.60 115.04 110.83 80.85 90.70 85.78

Sakha2 3.456 3.336 3.393 3.04 2.68 2.86 112.11 113.66 110.89 80.08 82.36 83.22

Families f rom 1:12 =cross 541/A (Giza 7 x Giza 8),  f amilies f rom 13:24=cross 541/B (Giza 7 x S.2419/1) , 

f amilies f rom 25:36=cross 541/C (Giza 8 x S.2419/1)  and f amilies f rom 37:48=cross 541/D (S.2419/1 x S.148/6/1).
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           Table (5) shows the mean performance of seed yield/fed, seed 
weight/plant, No. of capsules/plant and 1000-seed weight for 48 families and 
two check varieties at the three generations (F5, F6 and F7). 
 

Table 5. Mean values for seed yie ld/fed, seed w eight/plant and its  com ponents of forty e ight 

               flax fam ilies based on data of three successive generations (F5, F6 and F7).

Family Seed yield (ton)/fed Seed weight(g)/plant No. of capsules/plant 1000-seed weight (g)

No. F5 F6 F7 F5 F6 F7 F5 F6 F7 F5 F6 F7

1 0.744 0.724 0.729 0.75 0.44 0.64 13.27 7.13 11.20 8.71 9.24 8.93

2 0.599 0.587 0.537 0.48 0.43 0.46 6.75 6.08 6.41 10.19 11.21 10.64

3 0.569 0.564 0.534 0.55 0.46 0.53 8.77 5.78 7.42 10.46 11.67 11.07

4 0.661 0.619 0.549 0.57 0.43 0.52 10.56 6.42 8.17 9.42 9.81 9.56

5 0.592 0.539 0.560 0.77 0.56 0.68 11.94 7.38 9.93 9.50 10.51 10.04

6 0.510 0.465 0.469 0.69 0.45 0.60 11.69 7.65 9.28 9.98 8.55 9.47

7 0.768 0.715 0.692 0.61 0.37 0.49 10.05 5.32 7.79 10.08 9.75 10.00

8 0.796 0.738 0.738 0.76 0.37 0.64 11.90 5.12 9.10 9.54 10.59 10.01

9 0.697 0.668 0.599 0.66 0.27 0.49 11.44 5.02 8.46 9.66 9.19 9.40

10 0.635 0.582 0.576 0.62 0.48 0.57 8.46 8.42 8.84 8.19 9.65 9.01

11 0.601 0.546 0.540 0.76 0.53 0.63 12.53 7.72 9.74 8.99 10.11 9.66

12 0.639 0.633 0.619 0.92 0.25 0.65 12.46 4.12 9.61 9.92 9.31 9.51

13 0.734 0.579 0.644 0.75 0.44 0.58 10.86 7.13 9.10 9.83 9.24 9.42

14 0.590 0.471 0.588 0.45 0.43 0.45 5.69 6.08 6.12 10.93 11.21 10.71

15 0.635 0.644 0.679 0.69 0.46 0.66 9.59 5.78 8.74 10.85 11.67 11.12

16 0.565 0.582 0.511 0.71 0.43 0.53 10.73 6.42 8.08 10.53 9.81 10.18

17 0.663 0.579 0.624 0.67 0.56 0.63 8.38 7.38 8.13 10.58 10.51 10.44

18 0.544 0.511 0.540 0.64 0.45 0.55 9.19 7.65 8.32 9.57 8.55 9.13

19 0.690 0.666 0.672 0.92 0.37 0.65 11.43 5.32 8.73 10.55 9.75 10.06

20 0.787 0.771 0.816 0.73 0.48 0.59 10.31 8.75 7.93 10.35 10.59 10.58

21 0.465 0.469 0.509 0.54 0.27 0.42 7.87 5.02 6.41 12.08 9.19 10.71

22 0.604 0.589 0.594 0.60 0.48 0.58 9.62 8.42 9.29 11.78 9.65 10.45

23 0.471 0.461 0.461 0.39 0.53 0.48 6.47 7.72 7.55 9.74 10.11 9.91

24 0.428 0.446 0.456 0.61 0.25 0.44 10.36 4.12 7.08 11.81 9.31 10.61

25 0.516 0.572 0.582 0.45 0.64 0.70 8.06 9.92 9.87 9.29 12.15 10.63

26 0.829 0.706 0.775 0.68 0.53 0.66 10.32 6.45 9.08 10.07 10.95 10.55

27 0.901 0.852 0.867 0.80 1.04 0.93 11.87 12.85 11.94 13.15 14.15 13.52

28 0.821 0.805 0.801 0.61 0.65 0.63 10.77 9.50 9.00 12.24 11.47 11.40

29 0.807 0.801 0.826 0.98 0.88 0.83 14.71 7.70 11.11 10.65 14.69 12.05

30 0.690 0.643 0.653 0.54 0.70 0.65 9.33 9.55 9.82 10.35 11.30 10.65

31 0.875 0.826 0.853 0.72 0.83 0.76 12.19 10.35 10.42 10.62 11.31 10.89

32 0.848 0.811 0.791 0.78 0.98 0.91 10.35 12.23 11.42 10.00 9.59 9.87

33 0.878 0.777 0.827 0.96 0.79 0.91 14.12 11.20 12.61 10.06 9.81 10.04

34 0.775 0.690 0.726 0.79 0.73 0.75 11.90 9.43 10.12 9.40 9.00 9.60

35 0.848 0.812 0.809 0.66 0.55 0.61 10.92 7.70 8.79 9.35 9.25 9.60

36 0.819 0.812 0.846 0.59 0.73 0.64 9.03 11.50 10.64 12.28 13.72 12.92

37 0.772 0.755 0.775 0.74 0.99 0.81 10.58 12.28 10.88 11.82 11.30 11.56

38 0.584 0.610 0.559 0.62 0.68 0.57 14.04 10.68 8.99 10.95 13.12 12.01

39 0.494 0.570 0.669 0.72 0.78 0.84 9.39 9.18 10.25 9.76 10.37 10.15

40 0.773 0.710 0.756 0.82 0.48 0.68 11.47 5.95 8.48 10.21 10.95 10.81

41 0.555 0.602 0.581 0.60 0.61 0.67 8.03 6.10 7.39 10.88 10.93 10.71

42 0.566 0.588 0.589 0.66 0.65 0.65 8.60 8.28 8.08 11.00 10.51 10.81

43 0.797 0.788 0.842 0.78 0.65 0.75 9.78 7.53 8.60 10.95 11.26 10.86

44 0.797 0.676 0.792 0.96 0.68 0.77 8.25 6.62 6.57 10.46 11.17 10.66

45 0.649 0.689 0.685 0.84 0.78 0.84 12.22 8.73 10.40 10.52 11.21 10.79

46 0.804 0.790 0.771 0.88 0.74 0.78 12.77 6.28 8.89 10.10 11.47 10.61

47 0.793 0.723 0.778 0.82 0.91 0.79 9.68 9.93 9.27 11.28 10.70 10.74

48 0.768 0.775 0.736 0.77 0.74 0.82 11.60 7.77 9.70 9.94 12.89 11.24

Mean 0.686 0.657 0.669 0.70 0.58 0.65 10.42 7.78 9.04 10.39 10.68 10.49

LSD 0.05 0.039 0.068 0.068 0.18 0.15 0.08 2.59 2.00 1.21 0.62 0.56 0.40

Sakha1 0.414 0.394 0.404 0.60 0.58 0.61 8.23 8.49 9.75 9.01 9.70 9.36

Sakha2 0.504 0.445 0.476 0.67 0.64 0.65 10.54 11.03 10.06 9.48 9.87 9.68

For explanation see Table (4) .
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Sixteen families (No. 27 which ranked first, followed by No.31, 36, 43, 33, 29, 
20, 35, 44, 32, 47, 46, 37, 40, 8 and No.48) out of 48 families studied had 
high yielding potentiality for seed yield/fed of the three generations. Out of the 
above  mentioned families which showed highest mean performance for seed 
yield/fed than the other studied families as well as the two check varieties, 
only eight families (No. 27 followed by 31, 36, 33, 29, 35, 37 and No. 48) 
showed superiority for seed weight/plant and its two important components, 
No. of capsules/plant and 1000-seed weight in most cases. Whereas, out of 
sixteen previous families, only five of them (No. 46 followed by 27. 43, 44 and 
No. 20) were superior for both seed and straw yields/fed. Therefore, these 
five families should be recommended as commercial varieties (as dual 
purpose type) and/or to be incorporated as breeding stocks in breeding 
program aiming at producing high yielding lines for seed and straw yields. 
 

1-3- Fiber and oil yields/fed as well as some technological 
characters: 

Mean square values, variance component estimates, phenotypic 
(PCV) and genotypic (GCV) coefficient of variability and broad sense 
heritability (H%) for some technological traits of forty eight flax families in F7 
generation are presented in Table (3). Mean squares due to entries, families, 
varieties and families vs. varieties were significant for all technological traits, 
fiber percentage, fiber fineness and oil percentage in most cases. This means 
that families differ in genetic potential for these traits and that selection would 
be effective for improving these traits. 

Concerning PCV and GCV as well as broad sense heritability 
(H%), the discrepancy between PCV and GCV for the three technological 
traits were small. This was reflected in relatively high heritability estimates for 
fiber fineness (98.01%), oil percentage (97.93%) and fiber percentage 
(95.33%). Such high values of heritability with narrow range between PCV 
and GCV might be useful in selecting genotypes characterized by high quality 
for the above mentioned traits. These results are in harmony with that 
reported by Abo El-Zahab et al, (1994) and Abo-Kaied et al, (2008).  
               Mean performance for fiber and oil yields/fed as well as some 
technological traits of forty eight flax families in F7 generation are presented in 
Table (6). The highest yielding fifteen families in descending order were 
number 46, 44, 43, 20, 32, 22, 31, 28, 41, 27, 12, 7, 36, 1 and number 48 
when compared with the other families in addition to the two check 
commercial varieties for all characters studied. Out of fifteen previous 
families, five of them (No. 46, 44, 43, 20 and No.12) were also superior for 
the two fiber technological characters, fiber percentage and fiber fineness. 
Here, it must be mentioned that the family No. 46 recorded highest values for 
fiber yield/fed (0.866 ton), fiber percentage (17.97%) and fiber fineness 
(348.86 Nm) than the other families including the two check varieties. 
Therefore, these five families specially family No. 46 are recommended to be 
released and become as substitute for the commercial varieties Sakha 1 and 
Sakha 2 after evaluation in more locations before releasing as a new 
commercial varieties for fiber yield and technological characters. 
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Table 6. Mean values for  fiber and oil yields/fed as well as some technological 

           traits of forty eight  flax fam ilies based on dataof F7  generation.

Family Fiber Fiber Fiber yield Oil Oil yie ld 

No. percentagefineness (Nm) (ton)/fed percentage(Kg)/fed.

1 15.27 199.76 0.660 39.87 0.291

2 16.87 215.79 0.552 38.37 0.214

3 15.60 237.34 0.512 39.37 0.213

4 14.20 187.79 0.486 37.70 0.219

5 13.37 178.12 0.462 37.37 0.223

6 13.90 181.04 0.470 36.97 0.187

7 15.10 196.70 0.660 42.90 0.276

8 15.07 198.01 0.632 43.37 0.294

9 14.87 209.47 0.556 43.17 0.239

10 16.17 223.10 0.623 38.37 0.230

11 14.83 193.44 0.572 38.57 0.215

12 16.57 242.31 0.669 35.27 0.247

13 13.80 191.56 0.582 41.00 0.257

14 12.77 183.49 0.401 37.60 0.234

15 14.00 207.72 0.572 36.87 0.271

16 12.97 195.64 0.405 41.70 0.204

17 12.60 180.84 0.474 36.90 0.249

18 12.57 177.99 0.411 38.97 0.215

19 13.60 210.96 0.580 35.37 0.268

20 17.07 224.76 0.785 41.97 0.325

21 15.33 189.73 0.471 42.77 0.203

22 17.27 221.82 0.718 40.77 0.237

23 16.23 294.89 0.624 40.10 0.184

24 16.50 194.99 0.521 39.90 0.182

25 15.37 214.28 0.543 38.17 0.232

26 15.17 189.15 0.608 42.87 0.309

27 15.77 196.76 0.687 43.47 0.346

28 15.90 197.27 0.702 42.40 0.319

29 13.80 188.73 0.491 40.50 0.329

30 15.07 215.84 0.517 42.40 0.260

31 16.77 203.24 0.710 43.10 0.340

32 16.77 201.67 0.721 43.17 0.315

33 15.70 216.99 0.502 42.70 0.330

34 15.20 194.90 0.515 40.57 0.289

35 15.87 215.00 0.596 42.50 0.323

36 16.70 206.43 0.660 43.80 0.337

37 15.77 298.86 0.602 43.17 0.309

38 14.67 209.06 0.577 42.57 0.223

39 16.10 315.99 0.600 39.20 0.267

40 16.20 221.51 0.650 35.37 0.301

41 16.77 220.91 0.690 37.87 0.232

42 16.70 224.12 0.639 35.37 0.235

43 17.23 335.21 0.793 41.53 0.336

44 17.60 229.26 0.799 41.50 0.316

45 17.17 218.62 0.505 41.50 0.273

46 17.97 348.86 0.866 41.50 0.307

47 13.90 195.07 0.546 38.97 0.310

48 12.60 215.43 0.492 37.00 0.293

Mean 15.36 216.88 0.592 40.13 0.268

LSD 0.05 0.68 5.20 0.056 0.78 0.056

Sakha1 16.16 196.68 0.592 41.02 0.166

Sakha2 15.09 178.01 0.512 41.45 0.197

For explanation see Table (4) .
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2- Correlation studies:           
         Phenotypic (rp) and genotypic (rg) correlation coefficients among straw, 
seed weight per plant and their components as well as some technological 
characters in 48 flax families based on data of F7 generation are shown in 
Table (7). Straw weight / plant was significantly positively correlated with both 
of plant height, technical stem length, indicating that maximization of straw 
weight/plant may be obtained by selection for these two component variables. 
Also, plant height exhibited positive correlation with technical stem length. 
These results are in harmony with that reported by Abo El-Zahab et al., 
(1994) and Abo-kaied et al., (2006). Seed weight per plant, exhibited positive 
association with each of capsules number/plant, 1000-seed weight, plant 
height and technical stem length, indicating the possibility of selection for a 
genotype as dual purpose type which had high seed weight and high straw 
components (plant height and technical stem length). Fiber percentage 
showed positive association with both of straw weight/plant and fiber 
fineness, indicating that selection for a genotype characterized by high 
yielding ability of fiber yield and high fineness is possible. These results are in 
agreement with those obtained  by Abo El-Zahab et al. (1994) and Abo-kaied 
et al., (2006).  

 
Table 7: Phenotypic (rp) and genotypic (rg) correlation coefficients 

among straw, seed weight per plant and their components as 
well as some technological traits of forty eight flax families  
based on data of F7 generation. 

*,**=Indicate  significance at the 0.05 and 0.01 levels of probability,  respectively. 

Characters 1 2 3 4 5 6 7 8 

1- Straw weight / plant (g)         

2- Plant height (cm) 
rp 

rg 

0.444** 

0.309 

3- Technical stem length 

(cm) 

rp 

rg 

0.345* 

0.413 

0.920** 

0.662 

4- Seed weight/ plant (cm) 
rp 

rg 

0.254 

0.325 

0.454** 

0.103 

0.499** 

0.271 

5- No.of capsules / plant 
rp 

rg 

0.046 

0.201 

-0.548** 

0.267 

-0.548** 

-0.211 

0.756** 

0.543 

6- 1000-seed weight (g) 
rp 

rg 

0.150 

0.221 

-0.210 

0.082 

-0.247 

0.170 

0.318* 

0.411 

0.161 

0.301 

7- Fiber percentage (%) 
rp 

rg 

0.304* 

0.205 

0.028 

0.363 

0.061 

0.377 

0.190 

-0.161 

0.027 

0.123 

0.152 

0.201 

8- Fiber fineness (Nm) 
rp 

rg 

0.243 

0.332 

0.085 

0.313 

0.111 

0.402 

0.257 

0.081 

0.018 

0.121 

0.079 

-0.112 

0.544** 

0.403 

9- Oil percentage (%) 
rp 

rg 

-0.129 

0.241 

-0.427** 

0.173 

-0.307* 

-0.143 

0.145 

0.421 

0.267 

0.317 

0.263 

0.412 

0.309* 

0.112 

0.080 

0.072 
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قر  لدراسةةمقارنر ةةمقصوا وةةونقوا و نضةةاقصةةالكقاةةنع اقاص ضةةنلقاةة قاصوةة   لقاصض ةةن
ق2وسخنق1سخن

قوق اةةةةةةةن  قا اةةةةةةةدقا ةةةةةةة قاصةةةةةةةد لقاصر ةةةةةةةنا ق، سةةةةةةة لقاوةةةةةةةي  ق سةةةةةةة لق او ن ةةةةةةةد
قا نقفقاصس دقاادقاصوا دقزهن مقق

قص  زةاق-زراا مر زقاصا وثقاصاق-لهدقاصا نو نقاص رو مقاق- سمقا وثقا نو نقالأص نفق
 

/  2004نخخاايتت    ست وان عائلت  نتتل اانختال  ةعتث يته    ت  48 استخدم  يته هتال اامةاست             
(" جيتتتا دتتتانس وستتتامس وستتتان  نتتت  اا تتت  يل ااخجتتتاةييل 2007/ 2006، 2006/  2005، 2005
 تتوا   اانحيتتة ، وااتتق انةاة تت  اانح –نايختتاا اانتتاةوماا ةاعيتت   اانحتتو  ننحطتت  2وستتدا 1ستتدا

 .2، سدا 1وننو اخه اهال ااعائ ث ن  اا   يل ااخجاةييل سدا 
وة خشتتية اا ختتتائ  عاتتت  نع ويتتت  ااخنتتتايل اادتتتا  نااعتتتائ ث انتتتا نتتتل نح تتتوا ااةتتت  واانتتتا            

اا ستتن  وننو اخهنتتا ونتتااق نتتا اا تت اث ااخن واوجيتت  اانمةوستت   اا ستتن  اانئويتت  ا ايتتا  واا عونتت  و
اتتوةا ه ا خشتية اا ختتائ  عات  خةتتاةت دتي  خةتتميةاث نعتانله اهدتتخ   اا تاهةا وااانئويت  ال يتث (. ننتت

اننتتو ه نح تتوا ااةتت   ااطتتوا اانلتته وااطتتوا اا عتتاا ( ونتتااق ننتتو ه نح تتوا اانتتاوة  عتتمم 
يتاا ااننسوهث/ ناث وو ل الأات  نتاة  ( نت  مةجت  خوةيت  عاايت  اخلتق اا ت اث ااستانة  دت ا الأج

اا   ستما عل  وجوم خنايل وةا ته نتا  انناةست  اه خدتات اخحستيل اا ت اث اا     اانمةوس . ننا ي
 ااانة. 

( خ ودتتتث يتتته  20، 44، 43، 27،  46أشتتتاةث اا ختتتائ  أل دنتتتس عتتتائ ث  عائلتتت  ةدتتت              
( خ ودتتث أي تتا يتته 20، 44، 43، 46نح تتواه ااةتت  واانتتاوة ال تتمال ، وعل أةنتت  عتتائ ث ن هتتا  

 46، 44، 43ادا ت  نالأايتا ، ونتل ااجتمية نااتانة ال ااعتائ ث اا   ت  ةدت  اا  اث ااخن واوجيت  ا
  خ خنته الهجي تيل  جيت  27، 20( ني نا ااعتائلخيل  148/6/1س ×2419/1نل ااهجيل  س  ثاسخ نط

  ( عله ااخةخيت. . اااق هال ااعائ ث ودا   ااعائل  ةد 2419/1س ×8(،  جي    2419/1س ×7
 . 2، وسدا 1 ا    ائي  ااغةض خحا نحا الأ  ا  ااخجاةي  اا  ائي  سدا نننل أل خ عم نأ  46

ع توا اا اهةا وااتوةا ه أل و ل ااة / نتاث أ هتة اةخنتاط نوجتت ن طأشاةث  خائ  اهةخنا          
وة ن  نا نل ااطوا اانله وااطوا اا عاا . نتااق نتال ه تاق اةخنتاط نوجتت ونع توا نتيل و ل اانتا

ه م ااننستتوهث وو ل الأاتت  نتتاة  وااطتتوا اانلتته وااطتتوا اا عتتاا. ننتتا يتتما علتتال نتتاث ونتتا نتتل عتتم
عاتت   عننا يتت  ا خدتتات خةانيتتت وةا يتت    ائيتت  ااغتتةض خخنيتت  ناانح تتوا ااعتتااه نتتل اانتتاوة نا  تتاي 

 خني ها يه ااطوا اانلته وااطتوا اا عتاا وهنتا أهت  ننتو يل نتل ننو تاث نح توا ااةت . نتااق نتال
نت  وجت ونع وا نيل اا سن  اانئويت  ا ايتا  نت  نتا نتل نح توا ااةت  واا عوه اق أي ا اةخناط ن

 اا عون . ننا يعطه عننا ي  ا خدات خةانيت وةا ي  نل نيل هال ااعائ ث عااي  يه نح وا الأايا  و
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