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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 2004/05 and 
2005/06 to study the response of six flax genotypes namely Sakha 1, Sakha 2, 
402/2/5/10, 420/140, 329/2/18 and S.336/2/1/2 to the three NPK fertilizers i.e., 0 
control, (45 kg N + 15 kg P2O5 + 24 kg K2O / fed) and (60 kg N + 30 kg P2O5 + 24 kg 
K2O / fed). Split plot design with four replications was used.   
The results of this investigation could be summarized as follow: 

1- The flax variety Sakha 1 recorded maximum mean values and surpass the other 
genotypes concerning straw yield / fed as well as per plant, plant height, technical 
length and fiber yield / fed, while S.336/2/1/2 recorded lowest estimates for most 
economic straw traits. 

2- The flax variety Sakha 2 ranked first and superior the remain genotypes regarding 
all studied seed characters i.e., seed yield / fed as well as per plant, no. of 
capsules / plant, no. of seeds / capsule, no. of seeds / plant and no. of apical 
branches. 

3- Application of NPK fertilizer caused  gradual increment in all straw and seed yields 
in addition to their components with increasing NPK level from 0 control towards 
the highest level. 

4- The interaction between genotypes and NPK levels had significant effect on straw 
yield / fed, fiber yield / fed, seed yield / fed, no. of capsules / plant and no. of seeds 
/ capsule. 

5- The correlation coefficients between plant height and each of technical length and 
straw yield / plant were highly significant and positive, the r value between 
technical length and straw yield / plant was only significant and positive. The 
relationships between no. of apical branches and each of no. of capsules / plant, 
stem diameter and straw yield / plant were positive and highly significant, but it 
was positive and only significant with no. of seeds / plant. The r values between 
no. of capsules / plant and each of stem diameter, straw yield / plant, seed yield / 
plant, no. of seeds / plant and fruiting zone length were highly significant and 
positive. 

             In general, it could be summarized that the flax variety Sakha 1 cultivated for 
high straw and fiber yields. While Sakha 2 for seed and oil yields, it must apply 45 kg 
N + 15 kg P2O5 + 24 kg K2O / fed to the two flax varieties for obtaining highest yield. 
The breeder must take care plant height for high straw and fiber yields in addition to 
no. of capsules / plant for seed yield.  
 

INTRODUCTION 
 

           Flax (Linum usitatissimum L.) belongs the bast fiber crops group and 
ranked first among them in Egypt. It is  traditional source of fiber and oil as a 
main products since several years ago. The flax cultivating area in recent 
time did not enough to cover the great demands especially from linseed oil. 
For this reason, the main objective of this study is to determine the optimum 
level of nitrogen, phosphorus and potassium as a mixture (NPK), which 
cause maximum yield quantity from some flax genotypes. Many investigators 
found differences among genotypes in relation to straw and seed yields such 
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as Momtaz et al., (1990), El-Shimy and Moawed (2000), El-Azzouni (2003), 
Nashy (2005) and Abo-Kaied et al., (2006). Many workers reported the 
importance of applying the three elements i.e., N, P and K as a fertilizer for 
increasing flax plants growth, consequently straw, fiber and seed production, 
from these researchers Hella et al., (1988), Nassar and El-Toweel (2001) and 
El-Shimy et al., (2002). Moreover, the correlation coefficients among some 
flax characters to determine the more effect traits on each flax yield as a 
guidance for selection in plant breeding program. In this case, some 
investigators calculated the r values in flax as Mishra and Singh (1992), El-
Shimy et al., (1998), Zahana (2004) and Abo-Kaied et al., (2006).  
  

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 six flax genotypes as affected by NPK levels. The soil type 
was clay loam with organic matter of 2.18 and 2.23 %, available nitrogen 
23.85 and 26.77 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, S.402/2/5/10, 
420/140, S.329/2/18 and S.336/1/2/1 were assigned in the main plots and 
NPK levels i.e., 0 control, 45 kg N + 15 kg P2O5 + 24 kg K2O / fed and 60 kg 
N + 30 kg P2O5 + 24 kg K2O / fed as sub-plot. In both seasons the sub-plot 
size was 2x3 meters (6m2) which represent 1/700 fed. The NPK fertilizer was 
added at two equal dose, the first dose was applied at sowing and the last 
dose was applied after 45 days from sowing. Flax was sown on November 17 
and 20 in the first and second seasons, respectively. Flax seeds were drilled 
in rows 20 cm apart at rate of 60 kg N / 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. Flax straw, fiber and seed 
yield / fed were calculated from the sub-plot area bass the following data 
were recorded: 
Yield and yield components: 
A-Straw yield and its related characters: 
Straw yield / fed (ton), straw yield / plant (g), plant height (cm), technical 
length (cm), stem diameter (mm), fruiting zone length (cm) and fiber yield / 
fed. 
B- Seed yield and its related characters: 
Seed yield/fed (kg), seed yield / plant (g), number of capsules / plant, number 
of seeds / capsule, number of seeds / plant and number of apical branches. 
Statistical analysis: Analysis of variance was computed according to 
Snedecor and Cochran (1982) and means were compared by least significant 
differences (LSD) at 5% level. Homogeneity test (Bartlett, test) was 
performed for error terms of each season before using combined analysis. 
combined analysis was performed for all characters over two seasons (Le 
Clerg et al., 1966).  
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Correlation study: Estimates of correlation coefficient (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 trait and SSy 
phenotypic standard deviation of the second trait. 
 

RESULTS AND DISCUSSION 
 

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

              Mean values of straw yield and its related characters for flax 
genotypes as affected by NPK fertilizer levels from the combined analysis 
over two successive seasons are presented in Table 1. 

Analysis of variance indicated significant differences between the six 
flax genotypes and also between the three NPK levels concerning straw yield 
/ fed as well as per plant, plant height, technical length, stem diameter, 
fruiting zone length and fiber yield / fed except with fruiting zone length did 
not reach the level of significance as affected by NPK. The flax variety Sakha 
1 ranked first and surpass the other five genotypes in straw yield / fed, straw 
yield / plant, plant height, technical length and fiber yield / fed with the 
average of 4.44 ton / fed, 1.730 g /plant, 102.82 cm, 87.01 cm and 662.85 kg 
/ fed, respectively. Meanwhile, Sakha 2 achieved tallest fruiting zone length 
(17.55 cm) and S.402/3/5/10 reached maximum plant thickness (2.47 mm). 
On the other hand, the flax strain S.336/2/1/2 recorded the lowest estimates 
regarding straw yield / fed (3.88 ton /  fed), plant height (95.7 cm), technical 
length (80.3 cm) and fiber yield / fed (508.62 kg). In addition to this flax strain 
ranked fifth in relation to straw yield / plant (1.5 g). the superiority 
percentages between the maximum estimates and the lowest one which 
obtained by flax genotypes were 14.43, 18.09, 7.44, 8.34, 6.45, 15.38 and 
30.32% for straw yield / fed, straw yield / plant, plant height, technical length, 
stem diameter, fruiting zone length and fiber yield / fed. It must be mentioned 
that the differences between flax genotypes regarding the studied characters 
were mainly due to the genetical make up for each one and are agreement 
with those obtained by Momtaz et al., (1990), El-Shimy and Moawed (2000), 
El-Azzouni et al., (2003), Nashy (2005) and Abb-Kaied et al., (2006). 
             With respect to NPK fertilizer effect, data revealed that there was 
gradual increment in all the seven straw yield characters when NPK 
increased from the untreated control (0) up to add the highest level of 60 kg N 
+ 30 kg P2O5 + 24 kg K2O / fed. The straw yield / fed ranged from 3.38 to 
4.38 ton, straw yield / plant ranged from 1.41 to 1.75 gm, plant height ranged 
from 96.3 to 101.2 cm, technical length ranged from 80.9 to 84.7 cm, stem 
diameter ranged from 2.3 to 2.5 mm, fruiting zone length ranged from 15.4 to 
16.5 cm and fiber yield / fed ranged from 492.51 to 629.16 kg for the control 
and highest NPK level, respectively. The respective superiority ratios 
between the maximum NPK level and the control in the same characters 
arrangement which previously mentioned were 29.59, 24.22, 5.02,4.63, 9.29, 
7.07 and 27.75%, respectively. It must be observed that the differences in all 
the seven straw characters under study as resulted from applied the second 
NPK level (45 kg N + 15 kg P2O5 + 24 kg K2O / fed) and the highest one (third 
NPK level) which mentioned before did not reach the level of significance. 
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Similer findings were reported by Hella et al., (1988), Nassar and El-Toweel 
(2001) and El-Shimy et al., (2002). 
 

Table 1. Mean values of straw yield and its related characters for flax 
genotypes as affected by NPK levels( combined analysis of 
the two seasons). 
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Sakha 1 1 3.800 1.550 100.2 85.6 2.3 14.7 609.10 
  2 4.770 1.746 103.7 86.6 2.4 17.1 687.00 
  3 4.760 1.894 104.5 88.9 2.4 15.7 692.44 

  Means 4.443 1.730 102.8 87.0 2.4 15.8 662.85 

Sakha 2 1 3.590 1.519 98.0 79.8 2.3 18.1 511.05 
  2 4.500 1.732 98.7 82.7 2.4 15.9 634.50 
  3 4.520 1.873 101.7 83.1 2.5 18.6 639.22 

  Means 4.203 1.708 99.4 81.9 2.4 17.6 594.92 

S.402/3/5 1 3.160 1.505 96.1 81.7 2.3 14.5 468.31 
  2 4.110 1.696 96.3 81.8 2.5 14.5 610.39 
  3 4.220 1.709 99.1 82.4 2.5 16.7 619.86 

  Means 3.830 1.637 97.2 82.0 2.5 15.2 566.19 

S.420/140 1 3.628 1.295 95.7 80.7 2.2 15.0 519.50 
  2 4.601 1.465 98.0 81.8 2.4 16.1 662.56 
  3 4.635 1.680 102.2 84.6 2.5 17.6 674.20 

  Means 4.288 1.480 98.6 82.4 2.3 16.2 618.75 

S.329/2/18 1 2.982 1.260 95.2 79.6 2.2 15.6 444.62 
  2 3.826 1.474 95.8 80.3 2.4 15.5 572.59 
  3 3.873 1.662 99.6 85.1 2.5 14.5 580.50 

  Means 3.560 1.465 96.9 81.7 2.4 15.2 532.57 

S.336/2/1/2 1 3.120 1.340 92.8 78.1 2.3 14.7 402.48 
  2 4.250 1.395 94.5 78.9 2.3 15.6 554.63 
  3 4.270 1.703 99.8 83.9 2.4 15.9 568.76 

  Means 3.880 1.479 95.7 80.3 2.3 15.4 508.62 

Mean for NPK levels                
1  3.380 1.412 96.3 80.9 2.3 15.4 492.51 
2  4.343 1.585 97.8 82.0 2.4 15.8 620.28 
3   4.380 1.754 101.2 84.7 2.5 16.5 629.16 

L.S.D. 0.05 level ofsignificance for:       
Genotypes (G) 0.045 0.240 3.8 3.8 0.1 1.1 18.50 
NBK  0.970 0.260 3.6 3.3 0.2 ns 15.42 
G x NBK  0.167 ns ns ns ns ns 10.64 
ns = non-significant.        
1= (NPK= Zero)        
2= (N=45, P=15 and K=24Kg/fed)       
3=(N=60, P=30 and K=24Kg/fed)        
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The interaction between genotypes and NPK level had significant 
effect on straw yield and fiber yield / fed, by means that these two factors 
under this study done their effect dependently in this case. The maximum 
estimates for straw yield / fed (4.76 or 4.77 ton / fed), straw yield / plant 
(1.894 g), plant height (104.5 cm), technical length (88.9 cm) and fiber yield / 
fed (692.44 kg) were obtained by Sakha 1 combined with the highest NPK 
level, except with the first trait which second and third NPK levels sharing in 
this case withought significant difference. While Sakha 2 achieved tallest 
fruiting zone length (18.6 cm) combined with the highest NPK level, in 
addition to more thickness plant obtained by S.402/3/510 combined with the 
second NPK level (2.6 mm) or by the third one (2.5 mm).  
 
B- Seed yield and its related characters: 
             The results in Table 2, the statistical analysis either the flax 
genotypes or NPK levels were differed significantly among the combined 
analysis for all the six seed characters under study.  
           The flax variety Sakha 2 achieved maximum estimates for seed yield / 
fed (673.37 kg), seed yield / plant (0.457 gm), no. of capsules / plant (7.9), 
no. of seeds / capsule (6.6), no. of seeds / plant (52.4) and no. of apical 
branches (11.3). on the other hand, the minimum estimates were obtained by 
S.402/3/5/10 for seed yield / fed (454.33 kg) and also for seed yield / plant 
(0.412 g), the flax strain S.329/2/18 for no. of capsules / plant (6.8) and also 
no. of seeds / plant (39.2), no. of seeds / capsule (5.7) which obtained by 
S.336/2/1/2 and no. of apical branches (10.0) obtained by S.420/140. The 
superiority percentages between the maximum and minimum estimates 
regarding seed characters were 48.21, 10.92, 15.23, 16.37, 33.54 and 
13.67% for seed yield / fed, seed yield / plant, no. of capsules / plant, no. of 
seeds / capsule, no. of seeds / plant and no. of apical branches, respectively.  
These results are in harmony with those obtained by Momtaz et al., (1990), 
El-Deeb (1998), El-Azzouni et al., (2003), Nashy (2005) and Abo-Kaied et al., 
(2006). 
            Concerning NPK fertilizer effect, results indicated that all seed 
characters gradually increased with increasing NPK level from control 
treatment towards the highest NPK level. The mean values of seed yield / 
fed. ranged from 430.35 to 686.11 kg, seed yield / plant ranged from  0.400 to 
0.486 g, no. of capsules/ plant ranged from 6.2 to 8.3, no. of seeds/ capsule 
ranged from 5.5 to 6.2, no. of seeds / plant ranged from 34.3 to 51.9 and no. 
of apical branches ranged from 9.4 to 11.9 / plant. The superiority 
percentages between the highest and lowest estimates for the six seed traits 
previously mentioned were 59.43, 21.50, 34.52, 11.91, 51.14 and 27.05%, 
respectively. The differences between the averages of seed characters as 
affected by applying the second (intermediate) or the highest NPK level (the 
third) did not reach the level of significance except with seed yield / fed 
character. These results are in agreement with those obtained by Hella et al., 
(1988), Nasser and El-Taweel (2001) and El-Shimy et al., (2002). 
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Table 2. Mean values of seed yield and its related characters for flax 
genotypes as affected by NPK levels (combined analysis of 
the two seasons). 
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Sakha 1 1 554.45 0.427 6.5 5.6 36.4 10.2 
  2 669.68 0.441 6.9 5.9 40.6 11.1 
  3 722.30 0.477 8.1 6.0 48.0 11.8 

  Means 648.81 0.448 7.2 5.8 41.7 11.0 

Sakha 2 1 532.15 0.376 6.4 6.1 38.9 9.3 
  2 724.65 0.444 8.1 6.8 55.1 10.9 
  3 763.30 0.550 9.1 7.0 63.2 13.7 

  Means 673.37 0.457 7.9 6.6 52.4 11.3 

S.402/3/5 1 308.85 0.393 6.2 5.6 34.4 9.5 
  2 495.15 0.402 7.4 6.5 48.4 11.0 
  3 558.98 0.440 8.6 6.2 53.6 12.7 

  Means 454.33 0.412 7.4 6.1 45.4 11.0 

S.420/140 1 349.93 0.433 5.8 5.4 31.2 8.8 
  2 707.35 0.441 7.1 6.3 44.8 9.9 
  3 724.05 0.444 8.4 6.3 53.0 11.2 

  Means 593.78 0.439 7.1 6.0 43.0 9.9 

S.329/2/18 1 416.20 0.398 5.8 5.5 31.6 9.7 
  2 679.25 0.430 7.1 6.0 42.6 10.2 
  3 696.38 0.496 7.6 5.7 43.6 10.7 

  Means 597.28 0.441 6.8 5.7 39.2 10.2 

S.336/2/1/2 1 420.55 0.374 6.5 5.2 33.5 8.9 
  2 567.43 0.393 7.8 5.8 45.3 11.5 
  3 651.68 0.506 8.3 6.0 49.9 11.5 

  Means 546.55 0.424 7.5 5.7 42.9 10.7 

Mean for NPK levels              
1  430.35 0.400 6.2 5.5 34.3 9.4 
2  640.59 0.425 7.4 6.2 46.1 10.8 
3   686.11 0.486 8.3 6.2 51.9 11.9 

L.S.D. 0.05 level ofsignificance for:      
Genotypes (G) 10.47 0.040 0.9 0.5 5.2 1.1 
NBK  23.36 0.067 2.0 ns 14.7 1.7 
G x NBK  40.46 ns 1.6 0.7 ns ns 
ns = non-significant.      
1= (NPK= Zero)       
2= (N=45, P=15 and K=24Kg/fed)     
3=(N=60, P=30 and K=24Kg/fed)      

 



J. Agric. Sci. Mansoura Univ., 32 (5), May, 2007 

3461 

 

Genotypes x NPK levels interaction had significant effect on seed 
yield / fed, no. of capsules / plant and no. of seeds / capsule. The maximum 
estimates for seed yield / fed (763.30kg), seed yield / plant (0.550g), no. of 
capsules / plant (9.1), no. of seeds / capsule (7.0), no. of seeds / plant (63.2) 
and no. of apical branches (13.7) were obtained by the flax variety Sakha 2 
combined with the highest NPK level. 
            Generally, the flax variety Sakha 1 recorded the maximum mean 
values of the most economic straw characters including fiber yield / fed . 
Meanwhile, the flax variety Sakha 2 achieved highest estimates for seed 
characters under study. The differences between character averages as 
resulted by applied intermediate NPK level and highest one did not reach the 
level of significance for all straw and seed traits. Therefore, it can be 
recommended by cultivating Sakha 1 to obtain highest straw and fiber yields, 
cultivating Sakha 2 for achieving maximum seed yield, in addition to add NPK 
fertilizer at the level of 45 kg N + 15 kg P2O5 + 24 kg K2O / fed (intermediate 
level) for both two flax varieties (Sakha 1 and Sakha 2) under this 
investigation. 
Correlation study: 
             Results in Table (3), indicated that the correlation coefficients 
between plant height and each of technical length (0.934) and straw yield / 
plant (0.646) were positive and highly significant, but it was only significant 
and negative with seed yield / plant (-0.583). The r value between technical 
length and straw yield / plant (0.504) was only significant positive while it was 
highly significant and negative with seed yield / plant. The relationships 
between number of apical branches and each of no. of capsules / plant 
(0.735), stem diameter (0.781) and straw yield / plant (0.899) were highly 
significant positive, while appeared to be only significant positive with no. of 
seeds / plant (0.535). The associations among number of capsules / plant 
and each of stem diameter (0.563), straw yield / plant (0.587), seed yield / 
plant (0.615), no. of seeds / plant (0.793) and fruiting zone length (0.638) 
were highly significant positive. The r value among stem diameter and each 
of straw yield / plant (0.756), seed yield / plant (0.621) and no. of seeds / 
plant (0.698) were highly significant positive. 
 
Table 3. Simple correlation coefficients between ten flax characters 

(combining over the two seasons).     
Characters 1 2 3 4 5 6 7 8 9 

1-Plant height (cm)          
2-Technical length (cm) 0.934 **         
3-NO.of opical branches 0.355 0.251        
4-No. of  capsules/plant -0.007 -0.257 0.735 **       
5-No.of seeds/capsule -0.025 0.134 -0.195 -0.310      
6-Stem diameter (mm) 0.051 -0.022 0.781 ** 0.563 ** 0.241     
7-Straw yield/plant  0.646 ** 0.504 * 0.899 ** 0.587 ** -0.030 0.756 **    
8-Seed yield/plant -0.583 * -0.739 ** 0.374 0.615 ** -0.215 0.621 ** 0.171   
9-No.of seeds/plant -0.187 -0.333 0.535* 0.793 ** 0.310 0.698 ** 0.454 * 0.583 **  
10-Fruiting zone 
length(cm) 

0.412 0.059 0.352 0.638 ** -0.413 0.198 0.519 * 0.258 0.328 

*,** Significant at 0.05 and 0.01 levels of probability, respectively. 
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The correlation coefficient values were only significant positive between straw 
yield / plant and either  no. of seeds / plant (0.454) or fruiting zone length 
(0.519). the r value recorded highly significant positive between seed yield / 
plant and no. of seeds / plant (0.583). These results are in agreement with 
those obtained by Mishra and Singh (1992), Abo El-Zahab et al., (1994), El-
Shimy et al., (1998), Zahana (2004) and Abo-Kaied et al., (2006).   
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عاستتابة بع  تتترعايا الوتتثعايم ااوتتتبعلتتتكعايلاتتةكعيا الوتتتثعلتتكعايستتتلة عاي وا م ع ععععععععع ع عععع ع عع ع ععع عععع عع ععععع ع عع ع ععع ع عععع ع ععع ععععع ع ععع ععع عع ععبو تتت عع ع عع
ععمايفسفم يعماي ماةس ع ع ععع عععع عع ع ع عع ععععع
ععععععععععلصطفىعألوكعع  عاي اوم عع عع ععع عع ع عع

ععقسمع حمثعلحةصولعالأيوةفع عععع ععع عع عع ع عع ع ع عععع عل ه عايلحةصعع-ع عع ع ععععع عولعايحقلوبعع عععع عععع ع لزعاي حمثعايز اعوبعل-ع عع عع ع عععع ع ع ععععع ععيبوزةعا-عع عع ععععع-ع
 

         لبارلةية               مركةا لببحة ا  -           فظة  لبرربية   حا م–                                                     أقيمت تجربتان حقليتان بمحطة  لببحة ا لبارلةية  بةابجميا  عععععععععععع
   1                                                      ذبك بدرلس  لستجاب  ست  ترلكيب  رلثي  من لبكتةان سسةخا       4002 /    4002  ،       4002 /    4002             خلال لبم سمين 

                         (  ثلاثةة  ممةةاملات مةةن لبسةةماد  4 / 1 / 4 /   992   ، س    11 / 4 /   943   ، س   120 /   240   ، س  10 / 2 / 4 /   204   ، س   4      ، سةةخا 
   جةم  ك    42                          كجم خامس أكسيد لبف سةف ر +     12        ر جين +       كجم نت    42  ،      0                                   لبنيتر جيني  لبف سف ري  لبب تاسي س 

    (                     كجم أكسيد لبب تاسي م     42                          كجم خامس أكسيد لبف سف ر +     90              كجم نتر جين +     20                   أكسيد لبب تاسي م ، 
عععوللكعالخوصعأهمعاي اةئجعايلاحصلععلوهةعللةعول ع: ععععع عععع ععع عع ع ع عع عععع ععععععععع ععع عع عععع عع ع-ع

      رى فةي             لب رلثية  لخخة                                     أةلي لبمت سطات  متف قةا ةلةي لبترلكيةب   1                                   أشارت لبنتائج لبي لن صنف لبكتان سخا -1
     ن فةي                                                                                      صفات محص ل لبقش بلفدلن  كذبك بلنبات،  لبط ل لبكلي،  لبط ل لبفمال،  محص ل لخبيةاف / فةدل

                                         أقل لبمت سطات بممظم صفات لبقش للاقتصادي .   4 / 1 / 4 /   992                حين سجلت لبسلاب  
     ي كةل           لب رلثية  فة                                       لبمكانة  لخ بةو  تفة ل ةلةي بةاقي لبترلكيةب   4                                    أظهرت لبنتائج لبي لن صةنف لبكتةان سةخا  -2

    ذ ر                                                                                      صةةفات لببةةذر  لبمدر سةة  س محصةة ل لببةةذ ر بلفةةدلن  كةةذبك بلنبةةات، ةةةدد لبكبسةة لات بلنبةةات، ةةةدد لببةة
                                            بابكبس ب   كذبك بلنبات،  ةدد لخفرع لبقمي (.

    بقةش  ل                                                                                      بقد  جد لن  مخل ط لبسماد لبنتر جيني  لبف سةف ري  لبب تاسةي أدى ىبةو ايةاد  متدرجة  فةي صةفتي  -3
                                                                       تهما  ذبك باياد  لبمست ي من لبمناصر من لخ ل  حتو أةلي مست ي من لبسماد.               لببذ ر  مك نا

      فةدلن،  /                                                                                      كان لبتفاةل بين لبترلكيب لب رلثي   مسةت يات لبتسةميد لبمختلفة  ممن يةا ةلةي صةفات محصة ل لبقش -4
                                                                                 محص ل لخبياف / فدلن، محص ل لببذ ر/فدلن، ةدد لبكبس لات/نبات،  ةدد لببذ ر / كبس ب .

  ي                                                                              مةةل للارتبةةاط بةةين لرتفةةاع لبنبةةات  كةةل مةةن لبطةة ل لبفمةةال  محصةة ل لبقةةش /نبةةات لرتبةةاط ةةةاب        أظهةةر مما -5
   دد                                                                                      لبممن ية   كةذبك بةين لبطة ل لبفمةةال  محصة ل لبقش/نبةات،  كةذبك بةين ةةةدد لخفةرع لبقمية   كةل مةن ةةة

                                                                                      لبكبسةة لات /نبةةات،  سةةمك لبسةةال،  محصةة ل لبقةةش /نبةةات. فةةي حةةين كةةان للارتبةةاط ممن يةةا فقةةط بةةين ةةةدد
    ل                                                                                    لببةةذ ر/نبات. اةةذل باة ةةاف  ىبةةو أن لبملاقةة  بةةين ةةةدد لبكبسةة لات/نبات  كةةل مةةن سةةمك لبسةةال،  محصةة

                                                                             لبقش / نبات،  محص ل لببذ ر / نبات،  ط ل لبمنطق  لبثمري  م جب  ةابي لبممن ي .
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