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ABSTRACT 
 

 Two field trails were carried out at Sakha Agricultural Research Station Farm 
through the two successive growing seasons of 2006/2007 and 2007/2008 to study 
the effects of fertilization with five nitrogen levels of 0, 25, 50, 75 and 100 kg N/fed. 
and applying azospirillum bacteria as effective biofertilizer on yield, yield components, 
nitrogen percentage and grain protein content of wheat .Split plot design was used, 
the main plots were assigned by N levels and the sub plots were assigned by 
biofertilization. The obtained results can be summarized as follows:  

Inoculation with biofertilizer high significantly increased wheat grain yield from 
1.32 to 2.13 ton fed.-1 in the first season and from 1.31 to 2.2 ton fed-1 in the second 
season. 

Increasing nitrogen fertilizer rates high significantly increased grain yield. The 
highest mean values of 2.26 and 2.6 ton fed-1 were obtained with 100 kg N fed-1 in the 
first and second season, respectively.  

Obtained data clearly illustrated that the mean values of straw yield tons/fed. 
were increased by increasing nitrogen does up to 100 kg/fed. The highest mean 
values were recorded and they are 3.03 and 3.12 ton/fed. in the first and second 
growing seasons, respectively. On the contrary, the lowest mean values were 
recorded under the control treatment (without nitrogen) of 1.32 and 1.28 ton/fed. in the 
two growing seasons. 

The mean values of nitrogen and protein percentages were increased by 
increasing both of mineral and biofertilizer applications. 

The mean values for plant height were increased by increasing application of 
both mineral and biofertilizer. The mean values under biofertilizer application were 
96.36 and 97.23 cm. But under non-application treatments the mean values were 
62.12 and 61.04 cm in the first and second seasons, respectively. Also, application of 
mineral fertilizer up to 100 kg/fed. increased wheat plant height. The highest mean 
values were recorded with 100 kg N fed.-1. 

The mean values of 1000 grain weight, number of tillers and number of spikes 
were incased by increasing nitrogen dose up to 100 kg N/fed. Also, application of 
biofertilization led to increasing the studied parameters in comparison with non-
application treatments. 
Keywords: Fertilization-Azospirillum-protein content-Wheat (Triticum aestivum L.). 

 

INTRODUCTION  
 

 Increasing of mineral fertilizers price, the attention by clean 
agriculture production and environment pollution led to great attention by 
biofertilizers. The problems of environmental nitrogen enrichment is most 
likely to solved by reducing the inputs of synthetic nitrogen fertilizers through 
the creation of cereal that like legumes, are able to fix nitrogen. In legumes 
rhizobia present in tracellularly in vesicles in the cytoplasm and irretum, the 
bacteria provide the plant with biologically fixed nitrogen. Recently, we have 
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demosntrated using novel inoculation condition with very low number of 
bacterial that cells at the root mersistems of maize while rice, wheat and 
other non-legume crop can be colonized intracellularly by the non-rizobial non 
nodulating nitrogen-fixing bacterium, gluconacetobacter, dizotrophicus, that 
accursnaturally in sugar cane G. diazotrophcus. 

Many investigators have used biofertilizers from bacteria origin 
successfully to minimize the nitrogen fertilizers dose. Abd El-Aziz et al. (1989) 
showed that associative N2 fixing bacteria were effective in reducing N 
fertilizer for wheat expressing nitrogen-fixing bacteria is present in 
membrane-bounded compartments in the cytoplasm of cells of the root 
meristems of the target cereal and non legume species, similar to the 
intracellular at the likelihood of adequate growth and yield of maize for 
example, with reduced inputs of synthetic nitrogen fertilizers we are 
determining the extent nitrogen fertilizer. Patra et al. (1989) used Azotobacter 
or Azospirillum inoculation.They concluded that using 40 kg N/ha + , 
Azotobacter were the most economic fertilizer application for obtaining the 
highest wheat grain yield. These results are in a great harmony with those 
obtained by Omar et al. (1991), Mitkees et al. (1996) who reported that 
biofertilization with mixture of N2 fixing bacteria (Azospirillum, Bacillus and 
Azotobacter) added to the soil with different considerable parts of mineral 
nitrogen fertilizer by about 2/3 and 1/3 of the recommended nitrogen in old 
and new lands, respectively was the best treatment. El-Wakil et al. (2004) 
demonstrated increasing nitrogen fertilizer levels from 60 kg N/fed. up to 90 
kg N/fed. significantly increased plant height, spike length, number of 
spikes/plant, number of grains/spike, number of spikes/m2, 1000-grain weight 
and grain and straw yield/fed.  
 The aim of this work is to investigate applying biofertilizers on yield 
and its components of wheat in clay soils under surface irrigation system 
comparing with applying nitrogen fertilizer only without application of 
biofertilizers. 

 

MATERIALS AND METHODS 
  

Two field trails were carried out at Sakha Agricultural Research 
Station farm during the two successive growing seasons of 2006-2007 and 
2007-2008 to study the effect of fertilization with different nitrogen levels of 0, 
25, 50, 75 and 100 kg N/fed. and applying Azospirillum as biofertilizer on 
wheat (variety Sakha 94). Yield, components, nitrogen percentage and 
protein content in grains of wheat plants. 
 Surface soil samples were taken before conducting experiment to 
make some physical and chemical analysis: 
 
Table (1): Chemical analysis of soil. 

Season 
Total 

N 
EC 

dSm-1 pH O.M 
Soluble anions 

meq/L 
Soluble cation 

meq/L 
Mechanical 

analysis 
Stru-
cture 

CO--
3 HCO--

3 Cl- SO--
4 Ca++ Mg++ Na+ K+ Silt Clay Sandy 

1st  
2nd  

0.11% 
0.13% 

2.1 
3.2 

7.5 
7.8 

1.3 
1.8 

0.0 
0.0 

2.6 
3.1 

5.6 
5.0 

11.00 
26.3 

.5 
6.4 

1.2 
4.3 

12.5 
24.3 

0.4 
0.5 

25.3 
26.6 

56.1 
53.7 

20.3 
21.3 

Clay 
Clay 
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 Split plot design with three replicates was used in this current study. 
The main plots were randomly assigned by five nitrogen fertilization levels. 
The subplots were assigned by applying biofertilizers Azospirillum application 
with nitrogen values were randomly distributed as follows: 
1.A. N-Fertilization treatments: 

1. Without nitrogen fertilization (check). 
2. 25 kg N/fed.          3. 50 kg N/fed. 
4. 75 kg N/fed.          5. 100 kg N/fed. 

2.B. Biofertilizer treatments: 
1. Without biological fertilizer. 
2. By using biological fertilizer. 

 

 The inoculation was performed by coating wheat grains with each of 
inoculum individually at the rate of 200 g biofertilizer was mixed with 75 kg 
grain, sticking substance (Arabic gum 5%) was used to sticking the inoculant 
materials with grains just before sowing. 
 Wheat (variety Sakha 94) was sown 7th, December 2006 and 2007 
growing seasons. Plot area was (3.5 x 3 m), which contained 15 rows 3.5 m 
in length and 20 cm apart. Nitrogen fertilizers used as form of urea (46.5% N) 
was applied on two doses with the first and second irrigation. Phosphorus 
fertilizer was add for all treatment as recommended before sowing (farming 
treatments) as calcium super phosphate (15.5% P2O5). Also potassium was 
added as recommended which was added in two equal does, the first does 
was applied during preparing the soil and the second one was applied after 
one month from sowing. At harvest time, ten guarded plants were taken at 
random from the middle of each plot to estimate data of yield components. 
The grain yields and straw were calculated for each plot, the following data 
were recorded as plant height, number of tillers/plant, number of spike/plant, 
spike length, number of grains/spike, 1000-grain weight, grain yield (ton/fed.) 
and straw yield (ton/fed.). Wheat grain samples were taken, oven dried and 
fine ground and digested using sulphuric-perchloric acids method according 
to Jackson (1967). Nitrogen was determined by Kjldahel method according to 
Black et al. (1965). Protein was calculated by maltybling N% by 5.7. Data 
obtained statistically analysis using Snedecor and Cocchran (1989). 

 

RESULTS AND DISCUSSION 
  

Effect of fertilization with mineral and biofertilizers on: 
1. Grain yield ton/fed.: 
 Presented data in Table (2a & b and 3) and Figs. (1, 2) illustrated that 
the mean values of wheat grain yield were highly significant affected  by 
application of both mineral and biofertilizers. Application of biofertilizers had a 
great effect on wheat gain yield, where the highest mean values were 
recorded under biofertilization in comparison with non-application treatments. 
The mean values under application were 2.13 and 2.20 ton/fed. But under 
non-application treatments the mean values were less than above mentioned 
values and they were 1.32 and 1.31 ton/fed. in the first and second seasons, 
respectively.  
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Table (2a): Effect of inoculation with bio-fertilizer  on grain yield in 
both seasons. 

N  
level 

Biofertilizer 

Grain yield  
(ton/fed.) 

Increased by inoculation 
(%) 

1st  2nd   1st  2nd   

Zero Without 
With  

1.22 
1.33 

1.21 
1.31 

9.01 8.26 

25 Without 
With 

1.37 
1.49 

1.43 
1.53 

8.75 6.99 

50 Without 
With  

1.59 
1.69 

1.61 
1.71 

6.28 6.21 

75 Without 
With 

1.84 
1.93 

1.85 
1.96 

5.90 5.9 

100 Without 
With 

2.00 
2.1 

2.4 
2.50 

5.00 4.16 

 
Table (2b): Effect of mineral and bio-fertilizers on grain yield and straw 

yield of wheat (ton fed-1) in both seasons. 

Treatments 
Grain yield  Straw yield  

1st  2nd  1st  2nd  

A. N-levels kg fed-1 

Control  
25 
50 
75 

100 

 
1.22 d 
1.51 c 
1.67 b 
1.91 b 
2.26 a 

 
1.21 d 
1.51 c 
1.70 b 
1.95 b 
2.6 a 

 
1.32 e 
1.78 d 
2.20 c 
2.52 b 
3.03 a 

 
1.28 e 
1.81 d 
2.06 c 
2.66 b 
3.12 a 

F-test ** ** ** ** 

L.S.D.  5% 
 1% 

0.045 
0.063 

0.039 
0.055 

0.022 
0.032 

0.042 
0.059 

B. Biofertilizer  

Without  
With  

 
1.32 
2.13 

 
1.31 
2.20 

 
1.24 
2.99 

 
1.22 
3.00 

F-test ** ** ** ** 

 
Table (3): Effect of mineral fertilizer on grain yield in both seasons. 

N  
level 

Biofertilizer 

Grain yield  
(ton/fed.) 

Increased by inoculation 
(%) 

1st  2nd   1st  2nd   

Zero Without 
With  

1.32 
1.22 

1.31 
1.21 

 
8.19 

 
8.26 

25 Without 
With 

1.22 
1.51 

1.21 
1.51 

23.7 24.79 

50 Without 
With  

1.22 
1.67 

1.21 
1.70 

 
36.9 

 
40.16 

75 Without 
With 

1.22 
1.91 

1.21 
1.95 

 
56.6 

 
61.2 

100 Without 
With 

1.22 
2.26 

1.21 
2.6 

 
85.2 

 
114.8 
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Fig. (1): Effect of inoculation with bio-fertilizer on grain yield in both 
seasons 

 

Also, data in the same Table showed that by increasing application of 
nitrogen fertilization increased wheat grain yield in the two seasons, where 
the highest mean values were recorded under the highest fertilization dose of 
100 kg N/fed. in comparison with the other doses and the mean values are 
2.26 and 2.6 ton/fed. in the first and second seasons, respectively. These 
results are in a great harmony with those obtained by El-Aggory et al. (2001), 
Saleh (2003) and El-Wakil et al. (2004), who concluded that increasing 
nitrogen dose from 60 to 90 kg N/fed. increased wheat grain yield/fed.  
 
2.Straw yield (ton/fed.): 

Results in Table (4 and 5) and Figs. (1, 2) clearly illustrated that 
applying of l and  biofertilizers and  mineral fertilizers had a high significant 
effect on wheat straw yield in the two seasons. Under non-application 
treatments the mean values of straw yield were 1.24 and 1.22 ton/fed. but 
under application treatments the mean values were 2.99 and 3.00 ton/fed. in 
the first and second seasons, respectively . 
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 Also, data in the same Table showed that by increasing nitrogen 
application increased the values of wheat straw yield were increased. The 
highest mean values were recorded under the highest nitrogen dose (100 kg 
N/fed.) in the two seasons but increasing rate under adding biofertilizers was 
more than applying nitrogen fertilizers only. The highest mean values under 
nitrogen application only are 3.03 and 3.12 ton/fed. in the first and second 
seasons, respectively. These results are in agreement with those obtained by 
El-Wakil et al. (2004). 
 
Table (4): Effect of inoculation with bio-fertilizer  on straw yield in both 

seasons. 

N  
level 

Biofertilizer 

Straw yield  
(ton/fed.) 

Increased by 
inoculation (%) 

1st  2nd   1st  2nd   

Zero Without 
With  

1.23 
1.32 

1.23 
1.3 

7.3 5.6 

25 Without 
With 

1.65 
1.76 

1.71 
1.8 

6.6 5.2 

50 Without 
With  

1.99 
2.10 

1.99 
2.1 

5.51 5.51 

75 Without 
With 

2.46 
2.52 

2.59 
2.65 

2.43 2.31 

100 Without 
With 

3.00 
3.03 

3.07 
3.12 

 
1.00 

 
1.6 

 
Table (5): Effect of mineral fertilizer on straw yield in both seasons. 

N  
level 

Biofertilizer 

Straw yield  
(ton/fed.) 

Increased by 
inoculation (%) 

1st  2nd   1st  2nd   

Zero Without 
With  

1.24 
1.32 

1.22 
1.28 

 
6.45 

 
4.91 

25 Without 
With 

1.24 
1.78 

1.28 
1.81 

34.8 41.40 

50 Without 
With  

1.24 
2.02 

1.28 
2.06 

53.03 60.93 

75 Without 
With 

1.24 
2.52 

1.28 
2.66 

90.90 107.8 

100 Without 
With 

1.24 
3.03 

1.28 
3.12 

129.5 146.0 
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Fig. (2): Effect of mineral fertilizer on grain yield in both seasons. 
 
Nitrogen and protein percentage: 
 Data presented in Table (6) showed that the mean values of N% was 
high significantly affected by applying biofertilizers and mineral fertilizers. 
Under application of biofertilizers the mean values were higher (1.88 and 
1.99%) than those obtained under non-application (1.87 and 1.88%) 
treatments in the two seasons. Also, by increasing nitrogen rate the mean 
values of N% was increased up to 100 kg N/fed. application in both growing 
seasons i.e., 1.66, 1.76, 1.88, 1.9 and 2.0 in the first season and 1.64, 1.79, 
1.85, 1.95 and 2.0 the second season due to 0, 25, 50, 75 and 100 kg N/fed., 
respectively. These results are in a great harmony with those obtained by El-
Wakil et al. (2004) 
1000 grain weight, number of tillers/plant and number of spikes/plant: 
 Data presented  in Table (7)showed  that the mean values of the 
three studied parameters were clearly affected by application of mineral and 
biofertilizer in both seasons. The highest mean values were recorded under 
application of biofertilizers comparing with non application ones. Also, by 
increasing nitrogen dose up to 100 kg N/fed. increased the mean values, they 
were 42.44 and 42.31 gram in the first and second seasons respectively in 
1000 grain weight. No. of spikes/plants increased  also the mean values were 
3.24 and 3.3 in the first and second seasons. 
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Table (6): Effect of mineral and bio-fertilizers on nitrogen (%) and 
protein % of wheat in both seasons. 

Treatments 
N (%) Protein (%) 

1st  2nd  1st  2nd  

A. N-levels 

Control  
25 
50 
75 

100 

 
1.66 e 
1.76 d 
1.88 c 
1.90 b 
2.00 a 

 
1.64 e 
1.79 d 
1.85 c 
1.95 b 
2.00 a 

 
9.48 e 

10.05 d 
10.75 c 
10.83 b 
11.42 a 

 
9.36 e 

10.16 d 
10.56 c 
11.15 b 
11.39 a 

F-test ** ** ** ** 

L.S.D.  5% 
 1% 

0.029 
0.040 

0.023 
0.032 

0.165 
0.229 

0.14 
0.19 

B. Biofertilizer  

Without  
With  

 
1.87 
1.88 

 
1.88 
1.99 

 
10.66 
10.73 

 
10.74 
11.34 

F-test ** ** ** ** 

 
Table (7): Effect of mineral and bio-fertilizers on 1000 grain weight (g) 

and No. of spikes /plant and No. of tillers/plants of wheat in 
both seasons.  

Treatments 
1000 grain weight No. of spikes/ plant No of tillers/plant 

1st  2nd  1st  2nd  1st  2nd  

A. N-levels 

Control  
25 
50 
75 

100 

 
15.03 e 
24.03 d 
36.06 c 
42.08 b 
42.44 a 

 
14.93 e 
25.42 d 
33.02 c 
42.02 b 
42.31 a 

 
1.08 d 
1.13 d 
2.07 c 
3.09 b 
3.24 a 

 
1.01 e 
1.14 d 
2.01 c 
3.11 b 
3.3 a 

 
1.12 d 
1.20 d 
2.03 c 
3.14 b 
3.14 a 

 
1.03 d 
1.18 d 
2.01 c 
3.23 b 
3.72 a 

F-test ** ** ** ** ** ** 

L.S.D.  5% 
 1% 

0.043 
0.059 

0.029 
0.040 

0.089 
0.123 

0.046 
0.064 

0.114 
0.158 

0.247 
0.343 

B. Biofertilizer  

Without  
With  

 
19.07 
35.01 

 
18.91 
35.91 

 
2.07 
2.21 

 
1.98 
2.31 

 
2.03 
2.43 

 
2.02 
2.53 

F-test ** ** ** ** ** ** 

 
Wheat plant height (cm): 
 In both seasons the mean values of wheat plant height were clearly 
affected by application of mineral and biofertilizers. The mean values under 
application of biofertilizers were 96.36 and 97.23 cm, but under non-
application the mean values were less and they were 62.12 and 61.04 cm in 
the first and second seasons, respectively (Table 8). Data in the same Table 
clearly showed that by increasing nitrogen dose up to 100 kg N/fed. 
increased the mean values, they were 95.58 and 97.46 cm in the first and 
second growing seasons, respectively. Similar results were obtained by 
Hussein et al. (1993). 
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Table (8): Effect of mineral and bio-fertilization on plant height (cm) of 
wheat in both seasons. 

Treatments 
Plant height  

1st  2nd  

A. N-levels 

Control  
25 
50 
75 

100 

 
63.82 b 
55.2 b 
59.62 b 
84.40 a 
95.58 a 

 
54.7 d 
56.4 d 
60.36 c 
88.51 b 
97.0 a 

F-test ** ** 

L.S.D.  5% 
 1% 

11.47 
15.93 

8.8 
11.97 

B. Biofertilizer  

Without  
With  

 
62.12 
96.36 

 
61.04 
97.23 

F-test ** ** 
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دور البكتيريا المثبتة للازوت لاتكافليا فى ترشيد استخدام الاسمدة الازوتيةة المددييةة 

 فى ايتاج القمح
  و السةةةةةةةيد أبوالستةةةةةةةو  مرسةةةةةةةى ،ميةةةةةةةاع عةةةةةةةادع عزيةةةةةةةز  ،محيسةةةةةةة  علةةةةةةةى أحةةةةةةةلام 

 عادع احمد ابراهيم عطوة
 مدهد بحوث الأراضى والمياه والبيئة ـ مركز البحوث الزراعية ـ الجيزه ـ مصر

 
-0226 ذذ م رلسذذرم بحنرذذل بسذذ   رلطذذ  بحبلذذلز بحعرب اذذ  فذذم رعر ذذ  تجربتذذ ح ليتاتذذ ح ت نفذذ  

دحت  حدربسذذذذذ  تذذذذذيدار بحتسذذذذذراد بحناترلجانذذذذذم ل  ذذذذذ ف  بحذذذذذلسذذذذذط لبرنطيذذذذذ   ذذذذذر م م 0228-0227، م 0227
م بحيرذ  برنطيذ   ذر م تام  تم بحرلصلم لركلن ته لبحنسذب  بحرولاذ  حتناتذرلجاح لبحبذرلتاح حرلصذلارببلااعلس

 سط بحدحت .ل
كجذم  022،  72،  22،  02لاز بست درت  رس  رستلا ت رح بحتسراد بحنترلجانم هذم صذفر ،  

( ب ذذ ف  سذذ ح  ن ذذط  رذذح بحبكتراذذ  بحردبذذ  حذذ علت 0، حتفذذدبح. لبسذذت درت رت ر تذذ ح حتتسذذراد بحلاذذل  هرذذ   
 ( بدلح ب  ف .0تا   فلاتك 

لاذذز  ذذمتت رتذذ ر ت رسذذتلا ت بحنتذذرلجاح بحيطذذش لبسذذت دم تصذذرام بحيطذذش بحرن ذذي  حتنفاذذ  بحتجربذذ   
 بحرواسا  ل متت رت ر ت بحتسراد بحلال  حتيطش بح يا .
 اليتائج التى تم التوصع إليها يمك  تلخيصها كما يلى:

   كجذذم 022بعاذذ دا بحتسذذراد بحناترلجانذذم لتذذم  بلااعلسذذبراتامتلذذت بحرتذذ ر ت بحتذذم حذذم الذذدز ب ذذ    ذذ ف
فذم بحرلسذم  حتفذدبحطح/ 0262،  0206م بحيام حرلصلم بحلبلب لك نذت بحيذام /فدبح سجتت أ ت ناترلجاح

بلألم لبحد نم  تم بحترتاب أل لت بحنت وج أح أقم بحيام سجتت تلت بحرت رت  بدلح    ف   كنتذرلم( فذم 
 /فدبح فم بحرلسم بلألم لبحد نم  تم بحترتاب.طح 0200،  0200ك  رلسرم بحدربس  لك نت بحنت وج 

   رتلسذذط بحيذذام ب حنسذذبه حرلصذذلم بحلبذذلب عبدت ب حري رنذذ  بإ ذذ ف  بحناتذذرلجاح فيذذط  بلااعلسذذبراتامبإ ذ ف
فذم  02.0،  02.0/فذدبح ب حري رنذ  بتذدم بف ذ ف  لاذز ك نذت بحيذام طح 0206،  0202لاز ك نذت بحيذام 

 بحرلسم بلألم لبحد نم  تم بحترتاب.

   عبدت بعاذ دا جر ذ  بحسذر د بحناترلجانذم لتذم أل لت بحنتذ وج أح رتلسذط بحيذام ب حنسذبه حرلصذلم بحيذ
طح/فذذدبح فذذم بحرلسذذم بلألم لبحدذذ نم  تذذم  200.،  .22.كاتذذل جذذربم ناترلجاح/فذذدبح لك نذذت بحيذذام  022

 0208،  02.0بحترتاب  تم بحتكس رح  حك سجتت أقم بحيام تلذت بحرتذ ر ت بذدلح   ذ ف  لك نذت بحيذام 
 طح/فدبح  تم بحترتاب.

 أح بحنسذذذب  بحرولاذذذ  حتبذذذرلتاح لبحناتذذذرلجاح عبدت بعاذذذ دا بحتسذذذراد بحناترلجانذذذم  أل ذذذلت بحنتذذذ وج كذذذ حك
 لبحلال  فم ك  رلسرم بحدربس .

   رتلسط بحيام حطلم نب ت بحير  عبدت بعاذ دا بحتسذراد بحلاذل  لبحناتذرلجاح لاذز ك نذت بحيذام تلذت   ذ ف
سذذم فذذم بحرلسذذم بلألم 60.20،  60200سذذم لفذذم ل حذذ  بذذدلح   ذذ ف  .6720،  662.6بحتسذذراد بحلاذذل  

كاتذذل جذذربم ناترلجاح/فذذدبح أد   حذذم  022لبحدذذ نم  تذذم بحترتاذذب أا ذذ    ذذ ف  بحسذذر د بحناترلجانذذم لتذذم 
 عا دا طلم بحنب ت ت لاز سجتت أ تم بحيام.

   لبذذذه ،  ذذذدد بحفذذذرلل لكذذذ حك بحسذذذن بم عبدت بعاذذذ دا بحتسذذذراد بحناترلجانذذذم لتذذذم  0222قذذذام بحذذذلعح حتذذذ
   ف  بحسر د بحلال   رم  تم عا دا بحصف ت بحردرلس  ري رن  بتدم بف  ف .كجم/فدبح لك حك  022

 


