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ABSTRACT 

 
Two field experiments were carried out at Gemmiza Res. Station, Gharbia 

Governorate, Agric. Res. Center during the two successive seasons of 2004/2005 and 
2005/2006 to study the response of three flax genotypes namely Sakha 1 , Sakha 2 
and S.2465/1 to six fertilizer treatments, i.e., 0 (control), calcium superphoshate 
(15.5% P2O5), Phosphorein (P-biofertilizer), Phosphorein + calcium superphoshate 
(15.5% P2O5), Coatingein (Zn + Fe + Mn chelates) + calcium superphoshate (15.5% 
P2O5) and Phosphorein + Coatingein + calcium superphoshate (15.5% P2O5). A Split 
plot design with four replications was used. The results of this investigation could be 
summarized as follow: 

 The flax variety Sakha 1 exhibited highest fiber yield/fed, highest value of the 
major unsaturated fatty acid Linolenic, refractive index, specific gravity,  and recorded 
least peroxide value of oil. While, it ranked the second after Sakha 2 in straw yield/fed, 
and the lowest estimates in all straw characters obtained by S.2465/1. In the same 
time, the flax strain 2465/1 ranked the first and surpassed Sakha 1 and Sakha 2 in 
seed yield/plant as well as per feddan, number of capsules/plant, oil yield/fed and oil 
percentage.  

Moreover, maximum straw and seed yields were obtained by using the mixture 
of fertilizer  phosphorein + calcium superphoshate (15.5% P2O5)+ coatingein . 
        Phenotypic correlation coefficients among straw yield / plant exhibited significant 
positive correlations with each of plant height, technical length, seed yield / plant and 
number of capsules / plant. Also, seed yield exhibited significant positive correlations 
with each of number of capsules, number of apical branches, plant height , technical 
length and stem diameter. These results, supports the evidence for the possibility of 
isolating genotypes characterized with high straw yielding ability and simultaneous 
high seed potentialities.       

In conclusion, Sakha 1 was the first one preferred for food and medicinal 
purposes followed by S. 2465/1. So, it could be recommended to plant of Sakha 1 
genotype to produce high fiber yield with the high oil quality and S. 2465/1 to produce 
high yield of seed and oil with the addition of phosphorein + calcium superphoshate 
(15.5% P2O5) + coatingein.  

 

INTROUDCTION 

 
Flax (Linum usitatissimum L.) (Fam. Linaceae) is considered as an 

economical crop among about 150 ones, where it had been cultivated in the 
world as well as in Egypt since several thousand years ago. Many important 
industries depending on its two products, i.e., fiber and seeds. Fixed oil 
extracted from unheated seeds used for food purposes. Medicinally, crushed 
linseed is used in the form of a poultice and whole seeds are employed to 
demulcent preparations. The oil is used in liniments, and recent research 
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from Australia suggests that hydrolysed linseed oil has potentially useful 
antibacterial properties as a topical preparation in that it is effective against 
Staph: aureus strains resistant to antibiotics, Trease and Evans (1985). 

 Great numbers of workers found differences between flax genotypes 
regarding yield and yield components such as Momtaz et al., (1990), Abou-
Zaied (1991), El-Shimy et al., (2002) and Zahana (2004). 

 It is also necessary to determine the suitable quantity and quality 
requirements from phosphorus, biofertilizer (phosphorein) and Zn, Fe and Mn 
(Coatingein).Concerning phosphorus, Jain et al., (1989), Abd El-Dayem 
(1997), El-Deep (1998) and Mostafa et al., (1998) revealed that added 
mineral phosphorus to flax plants caused an increment in straw yield, quality 
and fiber yield, seed yield and oil percentage. 

Phosphorein is a biofertilizer that contains phosphate solubilizing 
bacteria is capable of converting tricalcium phosphate to monocalcium 
phosphate ready for plant nutrition (Abdalla et al., 2001), in addition to El-
Shimy et al., (2001) and Ahmed et al., (2005 a and b) who illustrated that 
fertilized flax with phosphorein as P-biofertilizer increased seed, oil and fiber 
yields. 

The mixture of micronutrients Zn, Fe and Mn chelated are now 
produced under the commercial name of coatingein, seed coating with Zn + 
Fe + Mn was efficient for correcting the requirement and suitable balance 
between such nutrients in alluvial slightly alkaline soils for growth uptake and 
high yield production. Similar findings have been reported by Mostafa et al., 
(1998) and Ahmed et al., (2005 a and b) on flax. 

The main objectives of the present investigation were to study the 
response of three flax genotypes Sakha 1, Sakha 2 and S. 2465/1 to mineral 
and bio-phosphorus (Phosphorein)in addition to coatingein (Zn + Fe + Mn 
chelates) . Nowadays, great attention occurs for using bio-fertilizer to 
minimize production costs and environmental pollution. 

 

MATERIALS AND METHODS 
 

         Two field experiments were carried out at Gemmiza Agric. Res. Station, 
Agric. Res. Center, Gharbia Governorate, Egypt, during the two successive 
seasons 2004/05 and 2005/06 to study yield, and yield components of three 
flax genotypes as affected by bio, phosphorus fertilizers and coatingein. The 
soil type was clay loam with organic matter of 2.18 and 2.23 %, available 
nitrogen 23.85% and 26.77%, available P 7.8 and 8.0 ppm CaCO3 of 1.51 
and 1.68% and pH value of 8.01 and 8.11 in the first and second seasons, 
respectively. A split-plot design with four replications was used. Flax 
genotypes Sakha 1, Sakha 2 and S.2465/1 were assigned in the main plots 
and six fertilizer treatments i.e., 0 (control),  50 kg/fed calcium superphoshate 
(15.5% P2O5), Phosphorein (P-biofertilizer), Phosphorein +50 kg/fed calcium 
superphoshate (15.5% P2O5), coatingein (Zn+Fe+Mn chelates) + 50 kg/fed 
calcium superphoshate (15.5% P2O5) and Phosphorein + coatingein 
(Zn+Fe+Mn chelates) + 50 kg/fed calcium superphoshate (15.5% P2O5) as 
sub-plots. In both seasons the sub-plot size was 2x3 meters (6 m2) which 
represent 1/700 fed. The fertilizers was added at two equal dose, the first 
dose was applied at sowing, in addition to the second (last one), which was 
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applied after 45 days from sowing. Flax was sown on November 18th  and 20 
in the first and second seasons, respectively. Flax seeds were drilled in rows 
20 cm apart at a rate of 60 kg / fed. Other cultural practices were followed as 
usual. 
          At full maturity ten guarded plants were taken at random from each plot 
to be used for recording yield components. Straw, fiber and seed yield / fed 
were calculated from the whole sub-plot area basis,  the following data were 
recorded: 
Yield and yield components: 
A-Fiber yield and its related characters: Straw yield / plant (g), plant height 
(cm), technical length (cm), stem diameter (mm), straw yield / fed (ton) , fiber 
yield / fed (kg),fiber length(cm) and fiber fineness(Nm). 
B- Seed yield and its related characters: Seed yield / plant (g), number of 
capsules/plant, number of seeds/capsule, number of apical branches. Seed 
yield(Kg / fed ), fixed oil percentage and yield( Kg / fed ) were also estimated.  

Fixed seed oil were determined in the seed by the method described in 

the A.O.A.C (1990), using petroleum ether (40-60c) in Soxhlet apparatus. 
Oil analysis: 
- Physical properties: (refractive index and specific gravity) Chemical 

properties: (acid value and peroxide value) of fixed oil were determined 
according to A.O.A.C. (1990). 

- Determination preparation of fatty acids methyl ester according to Stahi 
(1965) then of fatty acid of three flax genotypes oil were analyzed by Gas 
Liquid Chromatographic technique (GLC).  

Statistical analysis: Analysis of variance was computed according to 
Snedecor and Cochran (1982). 
Correlation study: Estimates of correlation coefficients (r ) among different 
flax characters were calculated according to (Svab 1973) as follow: rxy=  Spxy 
/ (SSx . SSy)0.5 where:  Spxy is the phenotypic covariance between two traits, 
SSx phenotypic standard deviation of the first character and SSy phenotypic 
standard deviation of the second character. 

 

RESULTS AND DISCUSSION 
 

Yield and yield components: 
A- Straw yield and its related characters: 

Mean values of straw yield and its related characters of the three flax 
genotypes as affected by different fertilizers in the two seasons (2004/2005 
and 2005/2006) are presented in Table (1). Statistical analysis revealed 
significant differences between either flax genotypes or among fertilizer 
treatment in all straw yield traits under study. The strain 2465/1 recorded the 
highest yield/plant (1.59 g and 1.84 g ), tallest plant height (90.98 cm) and 
technical length (77.22 cm) in the first season only,  and more thickness plant 
(2.48 and 2.69 mm) in both seasons. But this strain  the was lowest in the two 
great important characters i.e., straw (4.194 and 4.879 t/fed) and fiber yields 
461.3 and 494.8 kg/fed. The superiority of Sakha 1 in fiber yield/fed may be 
due to great fiber percentage in addition to contain less secondary xylem 
(woody part of the stem) in both seasons. Moreover, the flax variety Sakha 2 
occupied the first site concerning straw yield/fed (4.462 and 5.122 ton) in both 
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seasons, the highest plant height and technical length in the second season 
only (102.22 and 88.91 cm) respectively  and intermediate position in most of 
straw yield characters. The differences between flax in yield return to 
genetical make up for each one. These results are in harmony with Momtaz 
et al. (1990), Abou-Zaied (1991), El-Shimy et al. (2002) and Zahana (2004). 

Regarding fertilizers effect, results indicated gradual increment in all 
six straw yield characters from the untreated control (zero) towards the latest 
fertilizer treatment (Phosphorein + coatingein + 15.5 P2O5 kg/fed) which 
included the combination of all fertilizers i.e., phosphorein (Bio-biofertilizer) + 
Coatingein (Zn+Fe+Mn chelates )+ 15.5 kg P2O5/fed as a mineral 
phosphorus. By means this mixture considers as more suitable to cover flax 
plants their demands from elements. The averages of straw yield/plant 
ranged from 1.31 and 1.64 to 1.66 and 1.90 g in the first and second 
seasons, respectively, plant height ranged from 85.32 and 94.22 to 94.33 and 
99.65 cm in both seasons, respectively, technical length ranged from 71.70 
and 82.07 to 79.12 and 90.34cm, in both seasons, respectively ,stem 
diameter ranged from 2.24 and 2.37 to 2.60 and  2.86 mm, in both seasons, 
respectively,  straw yield/fed ranged from 3.950 and 4.275 to 4.808 and 5.527 
ton, in both seasons, respectively, fiber yield/fed ranged from 542.88 and 
614.13 to 655.84 and742.47 kg , in both seasons, respectively, fiber 
percentage, fiber length and fiber fineness recorded the same trend  for the 
untreated control (0) and treatment N0. 6 Phosphorein + 15.5 P2 O5 Kg/ fed 
+ Coatingein (Zn+Fe+Mn chelates),  respectively. The remain fertilizer 
treatments take the intermediate position in relation to their achievements in 
all studied characters. These results are in agreement with Jain et al. (1989), 
Abou-Zaied (1991), Abd El-Dayem (1997), El-Shimy et al. (2001), Zahana 
(2004) and Ahmed et al. (2005 b). 
B - Seed yield and its related characters: 

   From Table (2), data illustrated in both seasons that the three tested 
flax genotypes significantly differed in seed yield/plant, number of 
capsules/plant and seed oil percentage. But number of seeds/capsule, 
number of apical branches, seed yield/fed and oil yield/fed did not reach the 
level of significance between studied genotypes. In the same time, the six 
fertilizer treatments significantly differed in their effects on seven seed yield 
traits. 

The flax variety Sakha 1 recorded highest averages in number of 
seeds/capsule (5.70 and 5.59) in both seasons and number of apical 
branches (12.81 and 11.30) in both seasons, while it ranked third in number 
of capsules/plant, on the other hand it ranked second in the remain four seed 
characters. The flax variety Sakha 2 was the lowest in most of seed traits and 
ranked third among the three tested flax genotypes. Meanwhile, the flax 
strain 2465/1 achieved maximum estimates in seed yield/plant (0.51 and 
0.40g) in both seasons, number of capsules/plant (9.17 and 8.80) in  both 
seasons, seed yield/fed (730.16 and 712.98 kg) in  both seasons, oil yield/fed 
(282.03 and 271.22 kg) in  both seasons  and finally oil percentage (38.58% 
and 38.61%) in  both seasons . These results are agreed with that recorded 
by  Momtaz et al. (1990), Abou-Zaied (1991), El-Shimy et al. (2002) and 
Zahana (2004). 



J. Agric. Sci. Mansoura Univ., 33 (7), July, 2008 

 

 5213 

1



Abou Zaid T.A. and Nawal G. Ghaly 

 

 5214 

2



J. Agric. Sci. Mansoura Univ., 33 (7), July, 2008 

 

 5215 

Concerning fertilizers effect, results revealed gradual increment in the mean 
values of all seven seed characters under study from the untreated control (0) 
up to the mixture (treatment No. 6) which represents the combination of all 
fertilizers in this study. Seed yield/plant ranged from 0.41 and 0.27 to 0.56 
and 0.44g, number of capsules/plant ranged from 8.22 and 7.49 to 10.00 and 
9.27, number of seeds/capsule ranged from 5.41 and 5.30 to 5.92 and  5.88, 
number of apical branches ranged from 11.52 and 10.25 to 14.41 and 12.92, 
seed yield/fed ranged from 595.08 and 565.74 to 837.13 and 834.54 kg, oil 
yield/fed ranged from 217.04 and 206.22 to 336.84 319.34 kg and oil 
percentage ranged from 36.71 and  36.80 to 39.96 and 39.90%   in both 
seasons, respectively for the control and treatment No. 6 {Phosphorein + 
15.5 P2O5 Kg/ fed + Coatingein (Zn+Fe+Mn chelates)}. The remain four 
fertilizer treatment performed intermediate mean values in general between 
the lowest averages obtained by the control and maximum estimates 
recorded by treatment No. 6.  These results are in agreement partially with 
Jain et al. (1989), Abd El-Dayem (1997), El-Deep (1998), El-Shimy et al. 
(2001), Ahmed et al. (2005 a) on flax. 
 
The interaction between flax genotypes and fertilizers  
          Table (3) showed significant effect on technical length, straw yield/fed , 
fiber yield/fed , number of apical branches, seed yield/fed, oil yield fed and oil 
percentage this means that these two factors  done their effect dependently. 
The maximum estimates for technical length (80.30 and 92.63cm) , fiber 
yield/fed (749.39 and 866.79 kg ) and seed yield/fed (853.50 and 835.23kg) 
were achieved by Sakha 1 combined with treatment N0. 6 in both seasons 
respectively. In addition to Sakha 2 recorded the maximum mean values for 
straw yield/fed and  number of apical branches   (4.917 and 5.537 ton) and 
(15.28 and13.79)  when fertiled with treatment No. 6 in both seasons 
respectively. S.2465/1 recorded highest mean values for oil yield/fed (342.31 
and 331.51kg) and oil percentage (40.19 and 40.22%) when fertiled with 
treatment No. 6 in both seasons respectively. 
 
Correlation study: 

Phenotypic correlation coefficients among seed, straw yields/plant of 
three flax genotypes under six fertilizer levels based on data of two seasons 
(2003/04 and 2004/05) are shown in Table 4. Regarding straw yield/plant 
exhibited significant positive correlations with each of plant height, technical 
length, seed yield/plant and No. of capsules/plant. Also, plant height/plant 
exhibited significant positive correlations with each of technical length, stem 
diameter, seed yield/plant and no. of capsules/plant, indicated that 
maximization of straw weight may be obtained via selection for these 
component variables. Moreover, the significant association between the two 
components, plant height and technical stem length. These results indicated 
that plant height and technical stem length are main components for straw 
weight/plant These results are agreement with those obtained by Abo El-
Zahab et al., (1994), Zahana (2004) and Abo-Kaied et al., (2006). Regarding 
seed yield exhibited significant positive correlations with each of No.  
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of capsules, No. of apical branches, plant height , technical length and stem 
diameter. Moreover, the significant association among No. of capsules with 
each of plant height, technical length, stem diameter and seed yield/plant. In 
general, the above–mention results, supports the evidence for the possibility 
of isolating genotypes characterized with high straw yielding ability and 
simultaneous high seed potentialities. These results are in harmony with that 
reported by Abo El-Zahab et al., (1994) and Abo-Kaied et al., (2006). 
 
Table 4: Simple correlation coefficient between eight flax characters 

(over the two seasons)              
7 6 5 4 3 2 1 Characters 

 
 
 
 
 
 
 

0.75* 

 
 
 
 
 
 

0.703 
0.919** 

 
 
 
 
 

0.897** 
0.675 
0.81** 

 
 
 
 

0.841** 
0.853** 
0.735* 
0805* 

 
 
 

0.912** 
0.813* 
0.846** 
0.598 
0.755* 

 
 

0.957 ** 
0.948** 
0.957** 
0.887** 
0.691 
0.87 ** 

 
0.814 * 
0.791 * 
0.771 * 
0.922 ** 
0.802 * 
0.506 
0.669 

1-Straw yield/plant(gm) 
2-Plant height(cm) 
3-Technical length(cm) 
4-Stem diameter(mm) 
5-Seed yield plant(gm) 
6-No. of capsules/plant 
7-No. of seeds/capsule 
8-No. of apical branches 

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

 
Physiochemical properties of fixed oil: 
 The obtained data in Table (5) indicated that Sakha1 Var. recorded 
highest values of refractive index and specific gravity, while it recorded the 
least peroxide value comparing to Sakha 2 Var. and S. 2465/1. the least 
peroxide value may be due to the composition of antioxidant in Sakha 1 Var. 
oil, there fore oxidation of oil decreased. On the other hand, the lowest acid 
value obtained by S. 2465/1. The best quality of oil was obtained by Sakha 1 
genotype  
While S. 2465/1 came in the second place and sakha 2 genotype came last . 

 Maximum value of refractive index (1.4786) was obtained by 
using phosphorein but when combined it with phosphorus and coatingein 
(treatment No. 6) decreased refractive index and specific gravity of Sakha 2 
and S. 2465/1.Data , also in Table (5) show that all treatments decreased 
peroxide value of 3 flax varieties comparing to untreated control , the value of 
refractive index , spaceific gravity , acid value and peroxide value ranged 
between ( 1.4735 and 1.4786 ) , (.9250 and .9379 ) , (.85 and 1.45 ) and 
(1.92 and 4.00 ), respectively. Same findings were given by Abou – El Hawa 
et al , (1982) , EL- Kady (1995) and Seniha (1997) which found that refractive 
index ranged between 1.4730 and 1.4786 and specific gravity ranged 
between ( .9244 and .9382 ) In addion to El – Nakhlawy (1987) obtained that 
the acid value ranged from 0.3 to 3.0 while the peroxide value ranged from 
1.0 to 8.0 for thirty flax varieties. 
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Table (5): Averages of physiochemical properties of fixed oil of the 
three tested flax genotypes as affected by phosphorus, 
phosphorein and coatingein. 

Treatments Refractive 
index 

Specific 
gravity 

Acid value Peroxide 
value 

1 
2 
3 

Sakha1         4 
5 
6 

1.4779 
1.4781 
1.4786 
1.4780 
1.4781 
1.4784 

0.9377 
0.9379 
0.9364 
0.9365 
0.9370 
0.9370 

1.30 
1.32 
1.18 
1.16 
1.14 
1.36 

2.84 
2.96 
2.70 
2.02 
1.92 
1.92 

Means 1.4781 0.9370 1.26 2.39 

1 
2 
3 

Sakha 2        4 
5 
6 

1.4770 
1.4768 
1.4770 
1.4762 
1.4765 
1.4760 

0.9266 
0.9269 
0.9266 
0.9263 
0.9270 
0.9260 

1.11 
0.85 
1.12 
1.22 
1.32 
1.45 

4.00 
3.77 
2.81 
3.70 
3.76 
2.84 

Means 1.4765 0.9265 1.17 3.48 

1 
2 
3 

S.2465/1       4   
       5 

6 

1.4748 
1.4748 
1.4743 
1.4740 
1.4737 
1.4735 

0.9290 
0.9290 
0.9285 
0.9280 
0.9254 
0.9250 

1.06 
1.16 
0.98 
1.06 
0.87 
1.18 

3.84 
2.94 
1.92 
2.77 
2.00 
1.92 

Means 1.4741 0.9274 1.05 2.56 
1= control (zero).   2= 15.5 P2O5 Kg/ fed                                
3= Phosphorein (biofertilizer) 4= Phosphorein + 15.5 P2O5 Kg/ fed  .         
5= Coatingein (Zn+Fe+Mn chelates )  
6= Phosphorein + 15.5 P2O5 Kg/ fed + Coatingein (Zn+Fe+Mn chelates ) . 

 
Fatty acid composition of 3 falx var. oil: 

Separation of oil samples by GLC revealed five identified 
constituents; Palmitic, Stearic, Oleic, Linoleic and Linolenic (Table 6 and 
Fig1,2 and 3); These oil components constituted 90.57%, 90.37% and 
83.50% of the oil from Sakha 1, Sakha 2 and S. 2465/1 var., respectively. 
Linolenic was the major constituent of the oil of flax. The highest percentage 
of Linolenic was in oil from Sakha 1 var. followed by S. 2465/1, while the 
lowest was in the case of the sakha 2 oil. These results means that the first 
one preferred for food and medicinal purposes was Sakha1 oil var. followed 
by S. 2465/1 oil. 
 
Table (6): Percentages of identified fatty acids of 3 flax genotypes oil 

Fatty acids % Genotypes 

Sakha 1 Sakha 2 S. 2465/1 

Palmitic     (16:0) 
Stearic       (18:0) 
Oleic         (18:1) 
Linoleic    (18:2) 
Linolenic  (18:3) 

3.45 
2.69 

19.61 
18.40 
46.42 

4.37 
4.54 

21.26 
20.47 
39.73 

3.56 
3.68 

18.91 
16.31 
41.04 

Total identified 90.57 90.37 83.5 
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Fig (3): Main fatty acids of S. 2465/1 var. oil. 
Fig (3): Main fatty acids of S. 2465/1 var. oil. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig (1): Main fatty acids of Sakha 1 var. oil. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig (2): Main fatty acids of Sakha 2 var. oil. 
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Fig (3): Main fatty acids of S. 2465/1 var. oil. 
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 النعةفييواستجابة بعض التراكيب الوراثيةة نةا الكتةاا لمتسةنيف الاوسةااتي ال يةو  
 وبعض العياصر الصغرى
 يوال جورج غالي **   و  طه عبف النيعم أبو زيف *

 لجيزةا -الزراعية نركز الب وث -لن اصيل ال قميةنعهف ب وث ا -قسم ب وث ن اصيل الألياف    *
 -نركةز الب ةوث الزراعيةة  –وث البسةاتيا هةف ب ةعن –ة والعطريةة **  قسم ب وث اليباتات الطبي 

 الجيزه  
     

 مركةز البحةوث -محافظةة الرربيةة–أقيمت تجربتان حقليتان بمحطة البحوث الزراعية بالجميزة 
وذلةةل لارا ةةة ا ةةتجابة رلرةةة تراكيةةة   2005/2006و 2004/2005الزراعيةةة لةةلم المو ةةمين 
  -1للمعةةةةاملت ال ةةةةمااية ا تيةةةةة ( 2465/1 للة ةةةةو، 2  ةةةةلا،  1وراريةةةةة مةةةةن الكتةةةةان   ةةةةلا 

و ةة)ورين ف -3، ( %15.5 5أ2فةةو   م/لل)ةةاان  ةةوبر فو ةة)ات الكال ةةيومكج 50  -2صةة)ر كرتروم( ،
 -5، (%15.5 5أ2  فةو كجم/لل)اان  وبر فو ة)ات الكال ةيوم 50فو )ورين +  -4  ماا حيوي ( ، 

 50فو ةةة)ورين + كةةةوترجين +  -6مللبيةةة  ( ، كةةةوترجين   حايةةةا + مرجريةةةز + زرةةةل فةةة  صةةةور  
 ( %15.5 5أ2كجم/لل)اان  وبر فو )ات الكال يوم   فو

 -ينكا تمخيص أهم اليتائج النت صل عميها كنا يمي : و
اعلةة  ر ةةبة للحمةةن الةةا ر   فةة  محصةةوم افليةةاا لل)ةةاان وأعطةة  1ت)ةةوا الصةةرا  ةةلا          

يا مةةل أقةةم رقةةم بيروك ةةللزيةةت إرك ةةار وأعلةة  كرافةةة أعلةة  معامةةم و الرئي ةة  الريةةر ملةةبل ليروليرةةل
 ةةةةجلت  المركةةةةز الرةةةةار  فةةةة  محصةةةةوم القةةةة  لل)ةةةةاان   و 2الصةةةةرا  ةةةةلا بيرمةةةةا احتةةةةم ،للزيةةةةت
  2465/1احتلةت ال ةللة  ،فة  ر)ةا الوقةت ف  باق  صة)ات القة  أقم التقايرات  2465/1لل للة

عةاا  ،ولل)ةاانمحصةوم البةذرة للربةات لبالر ةبة  2 لا و 1المكارة افول  وت)وقت عل  الصر)ين  لا
  م علة  أعلةوحصةم التة  لل الر ةبة المئويةة للزيةتذل)ةاان وكةالكب ولات للربات ، محصةوم الزيةت ل

كجم/لل)ةاان  50 ةماا فو ة)ورين + كةوترجن + لبذور ومكوراتهما بإضةافة مللةوط محصوم للق  وا
 موجبةا حصوم القة  للربةات ارتةبطم ت الرتائج أن  أظهر(%15.5 5أ2 وبر فو )ات الكال يوم   فو

، والطةةوم ال)عةةام ، ومحصةةوم البةةذور للربةةات ، وعةةاا للربةةات ومعرويةةا مةةل كةةم مةةن الطةةوم الكلةة 
مةل كةم  محصوم البذور للربات ارتباطا موجبةا ومعرويةا ت الرتائج أنالكب ولات للربات   أيضا أظهر

و ةذ   ،لطوم ال)عةام ، و ةمل ال ةاا من عاا الكب ولات ، وعاا اففرع القمية ، والطوم الكل  ، وا
ن مةالرتائج تام عل  إمكاريةة الحصةوم علة  تركية  ورارة  يتصةا بالقةارة المحصةولية العاليةة لكةم 

 1وبراء عل  ما  بق يمكن التيار وت)ضيم الزيت الراتج مةن صةرا  ةلا  محصول  الق  والبذور  
   2465/1لة راريةة الزيةت الرةاتج مةن ال ةلالرذائية والاوائية  بيرما يأت  ف  المرتبةة ال افغرانف  

  1يرصةةب بزراعةةة الصةةرا  ةةلا وللحصةةوم علةة  أعلةة  محصةةوم ل ليةةاا مةةل أعلةة  جةةواة للزيةةت 
مةل ا ةتلاام   2465/1   وللحصوم عل  أعل  محصوم من البذور والزيت يرصب بزراعة ال ةللة

فة   ل+ زرة جريةز+ مرحايةاكيلو جةرام فو ة)ور معةار  لل)ةاان + الكةوترجين   15.5ال)و )ورين + 
     صورة مللبي  ( ف  كل الحالتين
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Table (1):   Averages of fiber yield and its related characters of the three tested flax genotypes as affected by 
different fertilizers during 2004/2005 and 2005/2006 seasons 

 
Interaction 

Fertilizer Genotypes  
 
 

 
Characteristic 

 
Sig 6 5 4 3 2 1 Sig S.2465/1 Sakha2 Sakha1 

Ns 
Ns 

* 
* 

1.66 
1.90 

1.53 
1.86 

1.45 
1.78 

1.46 
1.79 

1.38 
1.71 

1.31 
1.64 

* 
Ns 

1.59 
1.84 

1.41 
1.77 

1.39 
1.72 

2004/2005 
2005/2006 

 
Straw yield/plant (gm) 

Ns 
Ns 

* 
* 

94.33 
99.65 

91.76 
98.99 

90.93 
98.83 

89.60 
97.33 

88.38 
96.28 

85.32 
94.22 

* 
* 

90.98 
95.56 

89.78 
102.22 

89.40 
101.71 

2004/2005 
2005/2006 

 
Plant height (cm)   

* 
* 

** 
** 

79.12 
90.34 

77.50 
88.98 

76.91 
86.28 

75.97 
85.14 

74.50 
83.77 

71.70 
82.07 

* 
** 

77.22 
82.81 

76.10 
88.91 

75.45 
87.12 

2004/2005 
2005/2006 

    
Technical length (cm) 

Ns 
Ns 

* 
* 

2.60 
2.86 

2.51 
2.81 

2.50 
2.61 

2.42 
2.53 

2.39 
2.48 

2.24 
2.37 

Ns 
Ns 

2.48 
2.69 

2.43 
2.61 

2.41 
2.54 

2004/2005 
2005/2006 

 
Stem diameter (mm) 

* 
* 

** 
** 

4.808 
5.527 

4.551 
5.367 

4.422 
4.967 

4.271 
4.816 

4.085 
4.630 

3.950 
4.275 

* 
** 

4.194 
4.879 

4.462 
5.122 

4.386 
4.901 

2004/2005 
2005/2006 

 
Straw yield/fed (ton) 

* 
* 

** 
** 

655.84 
742.47 

623.16 
726.94 

607.05 
678.30 

593.48 
664.73 

571.98 
643.23 

542.88 
614.13 

** 
** 

461.31 
494.83 

633.78 
720.61 

702.10 
819.50 

2004/2005 
2005/2006 

 
Fiber yield/fed (kg) 

Ns 
Ns 

* 
* 

19.0 
19.8 

18.7 
19.7 

17.3 
18.3 

16.8 
17.8 

16.4 
17.3 

15.6 
17.0 

* 
* 

16.1 
17.8 

17.5 
18.1 

18.3 
19.0 

2004/2005 
2005/2006 

 
Fiber percentage 

Ns 
Ns 

* 
* 

78.4 
81.0 

76.0 
80.5 

65.5 
74.1 

61.2 
72.2 

59.3 
69.6 

52.6 
55.3 

* 
* 

59.7 
65.3 

61.2 
75.6 

75.8 
81.4 

2004/2005 
2005/2006 

 
Fiber length (cm) 

Ns 
Ns 

* 
  * 

318.6 
329.9 

313.9 
315.2 

283.6 
290.8 

271.4 
283.2 

260.8 
274.0 

253.3 
269.7 

** 
** 

268.5 
271.3 

276.0 
290.1 

306.3 
311.2 

2004/2005 
2005/2006 

 
Fiber fineness (M.n.) 

 *, ** and Ns = significant, high significant and non-significant , respectively .  
Kg/ fed                               3= Phosphorein (biofertilizer) 5O2control (zero).                                                        2= 15.5 P= 1 

5= Coatingein (Zn+Fe+Mn chelates )           fed  .           Kg/  5O2Phosphorein + 15.5 P= 4 
. Kg/ fed + Coatingein (Zn+Fe+Mn chelates ) 5O 2Phosphorein + 15.5 P= 6 
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Table ( 2 ):   Averages of oil yield and its related characters of the three tested flax genotypes as affected by 
different fertilizers during  2004/2005 and 2005/2006 seasons 

 
Interaction 

Fertilizer Cultivars  
 
 

 
Characteristic  Sig 6 5 4 3 2 1 Sig S.2465/1 Sakha2 Sakha1 

Ns 
Ns 

** 
** 

0.56 
0.44 

0.49 
0.42 

0.48 
0.39 

0.46 
0.34 

0.44 
0.31 

0.41 
0.27 

** 
** 

0.51 
0.40 

0.45 
0.29 

0.47 
0.32 

2004/2005 
2005/2006 

 
Seed yield/plant (gm) 

Ns 
Ns 

** 
** 

10.00 
9.27 

9.35 
8.97 

9.04 
8.31 

8.66 
7.94 

8.62 
7.89 

8.22 
7.49 

** 
** 

9.17 
8.80 

8.78 
8.42 

8.00 
7.71 

2004/2005 
2005/2006 

 
No. of capsules/ plant 

Ns 
Ns 

* 
* 

5.92 
5.88 

5.90 
5.78 

5.67 
5.54 

 

5.52 
5.40 

5.48 
5.34 

5.41 
5.30 

Ns 
Ns 

5.64 
5.53 

5.67 
5.50 

5.70 
5.59 

2004/2005 
2005/2006 

    
No. of  seeds/ capsule 

* 
* 

** 
** 

14.41 
12.92 

13.32 
12.32 

12.74 
11.47 

12.40 
11.17 

11.90 
10.62 

11.52 
10..25 

Ns 
Ns 

12.65 
11.19 

12.69 
11.20 

12.81 
11.30 

2004/2005 
2005/2006 

 
No. of apical branches 

** 
** 

** 
** 

837.13 
834.54 

770.42 
764.99 

754.48 
725.14 

721.42 
712.06 

647.71 
628.37 

595.08 
565.74 

Ns 
Ns 

730.16 
712.98 

714.23 
702.32 

718.37 
700.11 

2004/2005 
2005/2006 

Seed yield /fed (Kg) 

** 
** 

** 
** 

336.84 
319.34 

303.99 
299.73 

294.10 
273.28 

266.68 
255.86 

245.07 
242.25 

217.04 
206.22 

Ns 
Ns 

282.03 
271.22 

274.55 
258.51 

274.86 
260.11 

2004/2005 
2005/2006 

 
Oil  yield /fed (Kg) 

* 
* 

* 
* 

39.96 
39.90 

39.60 
39.61 

38.55 
38.60 

36.95 
36.94 

38.25 
38.29 

36.71 
36.80 

* 
* 

38.58 
38.61 

38.20 
38.21 

38.22 
38.20 

2004/2005 
2005/2006 

 
Oil percentage (%) 

*, ** and Ns = significant , high significant and non-significant , respectively .  
)iofertilizerhosphorein (bKg/ fed                               3= P 5O2control (zero).                                                        2= 15.5 P= 1 

Kg/ fed  .                     5= Coatingein (Zn+Fe+Mn chelates ) 5O2Phosphorein + 15.5 P= 4 
. Kg/ fed + Coatingein (Zn+Fe+Mn chelates ) 5O2Phosphorein + 15.5 P= 6 
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  Table  3: Averages of yield components of flax as affected by the  interaction between genotypes and fertilizer 
treatments in 2004/2005 and 2005/2006 seasons 

2005/2006 2004/2005 Genotypes  
(G ) 

Characteristic 
6 5 4 3 2 1 6 5 4 3 2 1 

92.63 90.57 88.91 86.97 85.94 82.63 80.30 78.24 76.58 74.64 73.16 70.30 Sakha 1 Technical Length 
(cm) 90.46 89.80 88.81 88.59 87.15 82.17 77.65 76.99 76.00 76.26 74.34 69.36 Sakha 2 

85.00 82.87 83.64 82.62 81.58 81.04 79.41 77.28 78.15 77.03 75.99 75.45 S.2465/1 

5.203 5.040 4.975 4.898 4.752 4.576 4.680 4.521 4.450 4.374 4.237 4.052 Sakha 1 Straw yield/fed. (ton) 
5.537 5.352 5.243 4.931 4.702 4.726 4.917 4.732 4.623 4.311 4.082 4.106 Sakha 2 

5.500 5.084 4.878 4.813 4.620 4.378 4.815 4.399 4.193 4.128 3.935 3.693 S.2465/1 

866.79 840.54 830.04 819.1 7945.4 675.16 749.39 723.14 712.64 701.70 678.00 647.76 Sakha 1 Fiber yield/fed. (ton) 
775.27 749.31 734.12 711.52 691.83 66h.62 688.44 662.48 647.29 624.69 605.00 574.79 Sakha 2 

563.21 517.40 494.76 487.56 466.46 439.61 529.69 483.88 461.24 454.04 432.94 406.09 S.2465/1 

12.83 12.04 11.58 11.12 10.39 9.98 14.34 13.55 13.09 12.63 11.80 11.49 Sakha 1 No. of apical 
branches 13.79 11.59 11.94 10.54 10.45 9.89 15.28 13.08 12.43 12.03 11.94 11.38 Sakha 2 

12.15 11.88 11.25 11.10 10.52 10.24 13.61 13.34 12.71 12.56 11.98 11.70 S.2465/1 

835.23 760.61 759.11 750.48 575.99 521.36 853.50 778.88 777.38 768.75 594.25 539.63 Sakha 1 Seed yield/fed (kg) 
794.59 757.47 727.59 662.34 653.34 618.59 806.50 769.38 739.50 674.25 665.25 630.50 Sakha 2 

831.20 745.82 729.32 704.07 666.45 597.95 851.38 763.00 746.50 721.25 683.63 615.13 S.2465/1 

327.15 288.54 290.63 269.30 202.01 183.02 341.90 303.29 305.38 284.05 216.76 197.78 Sakha 1 Oil yield/fed (kg) 
310.27 285.24 270.34 232.85 237.47 214.91 326.31 301.28 286.38 248.89 253.51 230.95 Sakha 2 

331.51 294.08 279.64 256.29 254.14 211.59 342.31 304.89 290.54 267.10 264.95 222.40 S.2465/1 

40.02 39.71 38.09 36.89 37.91 36.61 40.04 39.73 38.11 36.91 37.93 36.63 Sakha 1 Oil percentage (%) 
39.66 39.12 38.70 36.91 38.09 36.77 39.65 39.11 38.69 36.90 38.08 36.76 Sakha 2 

40.22 39.98 38.88 37.06 38.77 36.78 40.19 39.95 38.85 37.03 38.74 36.75 S.2465/1 

)rtilizereKg/ fed                               3= Phosphorein (biof 5O2control (zero).                                                        2= 15.5 P= 1 
5= Coatingein (Zn+Fe+Mn chelates)        Kg/ fed.                5O2Phosphorein + 15.5 P= 4 

. Kg/ fed + Coatingein (Zn+Fe+Mn chelates ) 5O2Phosphorein + 15.5 P= 6 
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