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ABSTRACT  

This study was conducted during the two successive winter 

seasons of 2004 /2005 and 2005/ 2006 at the Experimental Farm of 

Faculty of Agriculture ,Moshtohor, Benha University to investigate the 

effect of nitrogen, phosphorus and potassium fertilizers as well as 

rizobacterin and phosphorein biofertilizers on plant growth, chemical 

constituents, yield and its components, quality and storageability of garlic 

bulbs (Allium  sativum L.) cv. Balady. The obtained results revealed that 

garlic cloves treated with rizobacterin and phosphorein as mixture or 

each of them separately in the presence of half recommended doses of  

chemical NPK fertilizers (60 kg N, 38 kg P2O5 and 48 kg K2O/ fed) 

significantly increased the studied characters compared to untreated 

plants in both seasons. However, the application of rizobacterin plus 

phosphorein combined with 60 kg N, 38 kg P2O5 and 48 kg K2O/ fed gave 

the best results of growth parameters (plant height, numbers of leaves, 

fresh and dry weight per plant and bulbing ratio), plant minerals contents 

(N,P and K%), bulb yield and its components (average bulb diameter, 

fresh weight, number of cloves per bulb, clove fresh weight and total as 

well as relative yield/ fed), moreover bulbs quality (N,P,K,TSS, total 

carbohydrates and volatile oils content) in both growing seasons. 

Fertilization of garlic with 120 kg N, 76 kg P2O5 and 96 kg K2O/ fed 

recorded maximum values of weight loss percentage in bulbs during 

storage in comparison with the treatment of rizobacterian and 

phosphorein mixture and/or every one separately in combination with 60 

kg N, 38 kgP2O5 and 48 kg K2O/ fed which gave the lowest values in this 

respect. 

Therefore, application of 60 kg N, 38 kgP2 O5 and 48 kg K2 O/ fed 

plus mixture of rizobacterin and posphorein could be recommended as 

the best treatment for raising garlic yield, improving bulb quality and to 

reduce the amounts of NPK fertilizers by 50% of the recommended dose. 

Keywords: NPK, some biofertilizers, growth, yield & quality, garlic 

plants. 
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INTRODUCTION 

Garlic(Allium sativum L.) is one of the most important vegetable bulb 

crop grown in Egypt. It is cultivated for local consumption as well as for 

exportation. It is commonly used as a spice and for medical purposes. Therefore, 

increasing garlic yield and improving bulb quality are main target for both 

growers and consumers. But usually it depends on many factors especially that 

influence of the plant growth. Application of nitrogen, phosphorus and potassium 

fertilizers either in a single or in a compound form enhance the growth and 

productivity of garlic plants. 

In this respect, several researchers studied the promoting effect of NPK 

fertilizers on growth and chemical composition of garlic plants (Abou El-Magd 

and Abou El-Salehein, 1998; Bardisi et al., 2004 a ; El-Seifi et al., 2004; 

Mohamed, 2005 and Midan, 2007). 

Furthermore, the importance of NPK fertilizers for bulb yield and its 

components, quality and storageability of bulbs were reported by Abou El-Magd 

and Abou El-Salhein, 1998; El-Zohery, 2003; Bardisi et al., 2004 b and El-

Morsy and Shoker, 2005 on garlic and Rodriguez et al., 1999 and El-Shaikh, 

2005 on onion  

It has become essential to use untraditional fertilizers as substitutes or 

supplements for mineral fertilizer due to continous increase in the costs of 

chemical fertilizers and environmental pollution problems.Several investigators 

reported that using biofertilizers is considered a promoting alternative for 

chemical fertilizers by N2– fixation and releasing certain nutrient elements (P, Fe, 

Zn, Mn and K) in addition to contributing with some phytohormones such as 

gibberellins and cytokinins (El- Haddad et al.,1993) and increasing the available 

phosphoruse in the soil by using phosphate solubilizing bacteria (phosphorein) 

(Midan, 2007). Treating garlic cloves with N2- fixing bacteria of Azospirillum or 

Azotobacter and phosphate solubilizing bacteria either single or incombination 

promoted plant growth, yield and its components, chemical composition of plant 

and bulbs, as well as storability (Abou El-Khair, 2004; Bardisi et al, 2004 (a, b) 

and El- Seifi et al., 2004). 

Therefore, this trail was conducted to study the effect of chemical NPK 

fertilizers levels and two biofertilizers (rizobacterin and phosphorein) as mixture 

or combined with the chemical fertilizers on growth, yield, chemical composition 

and storageability of garlic plants. 
 

MATERIALS AND METHODS 

Two field experiments were conducted at the Experimental Farm of 

Faculty of Agriculture Moshtoher, Benha University, Kalubia Governorate 
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during 2004/ 2005 and 2005/ 2006 winter seasons ,to investigate the effect of 

mineral fertilizers N,P and K as well as the two biofertilizers rizobacterin and 

phosphorein on plant growth, chemical constituents, yield, bulb quality and 

storageability of garlic bulbs (Allium sativum L.) cv. Balady under clay loam soil 

conditions. 

The physical and chemical analysis of the experimental soil in the two 

seasons are presented in Table 1. 
 

Table 1: The physical and chemical properties of the experimental soil 

in 2004/2005 and 2005/2006 seasons. 

Soil property 1
st
 Season 2

nd
 Season 

Physical properties:   

Sand (%) 16.97 17.50 

Silt (%) 35.10 34.98 

Clay (%) 43.66 41.52 

Texture class Clay- loam Clay- loam 

Chemical properties:   

pH 7.5 7.6 

Organic matter (%) 1.90 1.78 

Available N (ppm) 82.70 82.45 

Available P (ppm) 20.50 21.00 

Available K(ppm) 287.10 282.50 
 

Samples of the soil were obtained from 30 cm soil surface, and the 

analysis were performed according to methods described by Jackson (1970). 

The experimental plots were arranged in a completely randomized block 

design with four replicates as  follows: 

1- Control( without anyapplications). 

2- Rhizobacterin (Rhizo.) + phosphorein (Phos.). 

3- 120 kg N + 76 kg P2 O5 + 96 kg K2 O / fed.(recommended doses of N, P2O5 

and K2 O /fed.). 

4- Rhizo. + 60 kg N+ 38 Kg P2 O5 +48 kg  K2 O /fed. 

5- Phos. + 60 kg N +38Kg P2 O5+ 48 kg K2 O/ fed. 

6- Rhizo. + phos.+ 60kg P2 O5 +48 kg K2 O/ fed. 

The experimental unit area was 11.2 m
2
 . Each plot contained five ridges 

(4.0 m long and 70 cm width) four ridges were planted and one was left without 

planting as a guard one to avoid the movement of fertilizers from any plot to 

adjacent one. 

The two biofertilizers used were rhizobacterin (contains live cells of 

efficient bacteria, 70% Azotobacter and 30% Azospirillum, as a source of 

nitrogen fixing bacteria) and phosphorein (contains Bacillus megatherium var 
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phosophaticum, as a source of phosphate dissolving bacteria) each of the two 

biofertilizers was applied at the rate of 4kg/ fed. Both of them was taken from 

General Organization for Agriculture Equalization Foundation (GOAEF), 

Ministry of Agriculture, Egypt.  

Garlic cloves were selected for uniformity in shape and size. Cloves were 

prepared by soaking in running water prior to sowing (6 hours) and treated with 

gum material then dipped for five minutes in thick paste of carrier based 

inoculants mixed with wet soft dust (1: 1: 5 ratio) i.e., rhizobacterin, phosphorein 

and soft dust, respectively. 

Treated cloves were sown directly in the same day on both sides of ridges 

at distance of 7 cm apart. Planting was done on October 5
th
 and 7

th
 ,respectively 

in both seasons of study.  

Nitrogen was applied in the form of ammonium nitrate (33.5%N), 

phosphorus was applied in the form of calcium superphosphate (15-16%  P2O5 ) 

and potassium was applied in the form of potassium sulphate (48% K2O). The 

amounts of NPK fertilizers were added at three equal portions the first one was 

applied one month after planting, while the second and the third additions of 

fertilizers were added two and four months after planting, respectively. The 

normal agricultural practices of growing garlic plants were followed. 
 

Data recorded: 

a- Plant growth measurements: 

A random sample of ten plants was taken from each plot at 135 days after 

sowing in both seasons of study to estimate plant height, number of leaves/plant, 

fresh and dry weight/ plant ( without roots ) as well as bulbing ratio. 

             

     As formulated by Mann(1952). 

b-Plant chemical composition: 

The dry matter of garlic plants ( foliage and bulbs) were finely ground 

and wet digested with sulfuric acid and perchloric acid (3:1). Total nitrogen, 

phosphorus and potassium contents were determined according to the methods 

described by Bremner and Mulvaney (1982), Olsen and Sommers (1982) and 

Jackson (1970), respectively. 
 

c-Yield and its components: 

          At full maturity stage of bulbs ( 180 days from planting) plants of each 

experimental plot were harvested and left to be cured for 21 days, weighed (in 

kg) and converted to record as total cured yield (ton / fed ) and relative  yield (%). 

A random sample of 10 bulbs was taken from each plot to determine the bulb 
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fresh and dry weight (g), average diameter (cm), as well as number of colves/ 

bulb and colve fresh weight (g).  

d-Bulb quality at harvesting time: 

A sample of 100 g of bulbs were oven dried at 70 
0
C till constant weight, 

ground and wet digested to determine total nitrogen, phosphorus and potassium 

contents according to the methods mentioned previously in plant chemical 

composition. 

 Total carbohydrates, total soluble solids (TSS) and volatile oils were 

determined according to Dubois et al. (1956), A. O.A.C. (1970)and Farag (1986), 

respectively as well as total protein by multiplying total nitrogen  x 6.25. 

e-Storageability of garlic bulbs: 
  Samples of cured bulbs of uniform size (4kg from every plot ) in both 

seasons were placed in nets and stored at room temperature 24 
0
C 

+
5 

0
C with 

common storage conditions. In both seasons the storage zero time was April 

20
th
 and the end was October 20

th
. Samples were weighted every month then 

the cumulative weight loss percentage was calculated. 

f-Statistical analysis: 

             All the obtained data were subjected to statistical analysis according to 

Gomez and Gomez ( 1984). Means separation was done by using L.S.D. at 0.05 

level of probability. 

 

RESULTS AND DISCUSSION 
 

a. Plant growth measurements: 

Data presented in Table 2 revealed that inoculation of garlic cloves with 

mixture of the two biofertilizers rhizobacterin and phosphorein separately or 

combined with half of the recommended dose of chemical nitrogen, phosphorus 

and potassium fertilizers (60 kg N , 38 kg P2O5 and 48 kg K2O / fed) as well as 

application of NPK mineral fertilizers at full recommended doses (120 kg N, 76 

kg P2O5 and 96 kg K2O /fed) significantly increased garlic plant growth over the 

control one. These results were true for all studied plant growth aspects; i.e., plant  

height, number of leaves/plant, fresh and dry weight/plant, as well as bulbing 

ratio. Moreover, the highest values of the above mentioned traits were obtained 

by the treatments 60kg N, 38kg P2O5 and 48 kg K2O/fed with rizobacterin and 

phosphorein as well as the other treatment 120kg N, 76 kg P2O5 and 96 kg  k2O/ 

fed, respectively in both growing seasons of this trial. 
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Such result could be explained by the effect of rhizobacterin ( which 

contains azotobacter and azospirillum bacteria ) in fixing the atmospheric 

nitrogen beside to the role of phosphorein which contains phosphate solubilizing 

bacteria in supplying the growing plants with available phosphorus ( Helda and 

Reynaldo, 1999) resulting in improving soil fertility and consequently plant 

development ,and due to releasing of certain other nutrients ; i.e., Fe, Zn and Mn 

( Bhonde et al., 1997) through the break down of organic materials in the soil and 

make these elements in available forms. Furthermore,  these bacteria have the 

ability to release some plant growth promoting substances, such as gibberellins, 

auxins and cytokinins which stimulate plant growth and dry matter accumulation 

( Cacciari et al., 1989). 

In this concern, the enhancing effect of NPK fertilization on plant growth 

may be due to the positive effects of these elements on activation of 

photosynthesis and metabolic processes of organic compounds in plants which in 

turn encourage the plant vegetative growth ( El-Morsy, 2004; El- Seifi et al., 

2004 and Midan, 2007). 

            The positive interactions between the NPK  mineral fertilizers and the two 

biofertilizers tested on plant vegetative growth may be due to the promoting 

effect of these minerals elements and biofertilizers together on the established 

plant roots and nutrient uptake (Bardisi et al., 2004 a) 

These results are confirmed with those reported by Bardisi et al. (2004a) ; 

El-Seifi et al.(2004); El-Sayed et al.(2007) and Midan (2007) all on garlic and 

El-Shaikh (2005) on onion. 
 

b. Plant chemical composition: 

            It is clear from the data in Table 3 that mineral NPK and biofertilizers 

treatments had significant effect on N, P and K contents of garlic plants ( foliage 

and bulbs) compared to the control. Data illustrate also that NPK content of plant 

was positively affected with the application of the mixture of the two 

biofertilizers only or with NPK fertilizers during both seasons of this work. The  

maximum increments of macro-elements content was obtained from the both 

treatments; i.e., 60kg , 38kg P2O5 and 48 kg K2O /fed plus the mixture of 

rizobacterrin and phosphrein or by the application of 120 kg N, 76 kg P2O5 and 

96 kg K2O /fed.  

The favorable effect of biofertilizers on chemical constituents of garlic 

plants may be due to the fact that non- symbiotioc bacteria have the ability to 

supply the plants with N, P, and K and thereby increase chemical contents in 

different plant tissues (Bashan and Holguin, 1997 and Midan, 2007). 

 

 



 

 

 

 

 

 

 

662                                                        WAFAA FEKRY  

Table 3: Effect of mineral NPK and biofertilizers (rizobacterin and 

phosphorein) on the mineral content of  garlic plants (foliag 

and bulb) during 2004/2005 (S1)  and 2005/2006 (S2) seasons. 

Characters  Minerals content (%) 

N P K 

Treatments S1 S2 S1 S2 S1 S2 

Control 2.05 2.00 0.292 0.284 1.27 1.21 

120 kg N + 76 kg P2O5 + 96 kg 

K2O /fed 2.88 2.65 0.410 0.398 1.87 1.83 

Rizo. + Phos. 2.25 2.20 0.324 0.310 1.42 1.37 

Rizo.+ 60 kg N +38 kg P2O5 + 

48 kg K2O /fed 2.73 2.60 0.380 0.365 1.61 1.65 

Phos. + 60 kg N + 38 kg P2O5 

+ 48 kg K2O /fed 2.62 2.55 0.398 0.387 1.55 1.50 

Rizo. + Phos. + 60 kg N +38 

kg P2O5 + 48 kg K2O /fed 2.96 2.91 0.421 0.414 1.92 1.88 

l.S.D. at 0.05 0.06 0.15 0.01 0.02 0.05 0.09 

 Rizo. And Phos.: Rizobacterin and Phosphorein, respectively. 

In this respect, such increments in the percentage of N, P and K in garlic 

plants refers to NPK mineral fertilizers may be attributed to the  increase in soil 

concentration of such macronutrients as a result of used these fertilizers in the 

root zoon which led to increasing the amounts absorbed by plant roots (El-

Zohery, 2003). These results are in conformity with those obtained by Abou El-

Magd and Abou El- Salehein(1998), Bardisi et al., (2004), El- Seifi et al.(2004) 

and Midan (2007) all are working on garlic and El- Shaikh (2005) on onion. 
 

c. Yield and its components: 

 Data presented in Table 4 reveal the effect of N,P and K fertilizers level, 

the two biofertilizers used (rizobacterin and phosphorein ) and their mixtures on 

bulb yield and its components for garlic plants.  

Such data show that application of the two biofertilizers in combination 

only or with chemical fertilizers resulted in the heaviest yield of garlic bulbs and 

its components compared with the control. Moreover, application of rizobacterin 

and phosphorein plus 60 kg N, 38 kg P2O5 and 48 kg K2O / fed followed by the 

treatment 120 kg N, 76 kg P2O5 and 96 kg K2O/fed. gave the greatest values of 

total yield and its studied components; i.e., average bulb diameter, fresh and dry 

weight, number of cloves/bulb, clove fresh weight as well as total cured and 

relative yield. 
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Obtained results were true during both seasons of this study. The 

increment in total cured yield over the control were 54% for rizobacterin and 

phosphorein plus 60 kg N , 38 kg P2O5 and 48 kg K2O/ fed in the first season and 

66% in the second season, respectively.  

The increase of total yield / fed might be due the increase of bulb weight 

and also this might be due to the favorable effect of interaction between mineral 

and biofertilizers on vegetative growth and dry matter accumulation (Table2) and 

plant contents of N, P and K (Table3). 

In this concern the beneficial effects of biofertilizers ( rhizobacterin and 

phosphorein)on total yield and its components of garlic might be due to one or 

more from following mechanisms: 

N- fixation, increasing available phosphate, production of plant growth 

promoting substances or organic acids, enhancing nutrient uptake or protection 

against plant pathogens (El-Haddad et al., 1993 ; Helda and Reynaldo, 1999). 

The increment in total yield and its components due to the chemical 

fertilization may be refer to its positive effects on activation of photosynthesis 

and metabolic processes of organic compounds in plants which in turn encourage 

bulbs growth ( Groot et al., 2003). In  this respect, both Abou El- Magd and 

Abou El- Salehein (1998) and Wange (1995) reported that the increase in bulb 

and clove weight and bulb diameter due to the modrate or increase level of  NPK 

could result of increasing the dry matter in plant foliage, which is diverted to bulb 

felling also enhancing the photosynthesis. These results are in conformity with 

those reported by Bardisi et al., 2004 b; El-Morsy, 2005; Mohamed , 2005; El-

Sayed, 2007 and Midan , 2007 all working on garlic and El- Shaikh, 2005 on 

onion. 
 

d. Bulb quality: 

             Results in Table 5 show that, mineral and biofertilizers were used had 

significant effect on N,P and K content, total protein, total carbohydrates, TSS 

and volatile oils contents in cloves. The highest values of these characters were 

obtained after inoculation with rizobacterin and phosphorein plus received 60 kg 

N, 38 kg P2O5 and 48 kg K2O / fed and that was followed by the treatment 120 

kg N , 76 kg P2O5 and 96 kg K2O/ fed. These results were true in both seasons of 

this work. The favorable effect of biofertilizers on chemical constituents of garlic 

cloves may be due to the fact that non- symbiotic bacteria (phosphorein) have the 

ability to supply the growing plants with N, P, certain micronutrients and 

phytohormones that could stimulate nutrients absorption and photosynthesis and 

thereby increase chemical contents in different plant tissues (Bashan and 

Holguin, 1997). Concerning the increment in garlic cloves minerals content due 

to NPK chemical fertilizers application might be owe to the vital role of these  
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elements to enhance the photosynthetic activity, chlorophyll formation, 

accumulation of dry matter, N,P,K , total carbohydrates content in these tissues 

(Abou El-Magd and Abou El- Salehein, 1998) and volatile oils percentage in 

bulbs ( Abou El-Khair, 2004). These results are in agreement with those reported 

by El-Zohery (2003), Bardisi et al. (2004 b), El- Seifi et al.(2004), El -Morsy and 

Shokr (2005) and Mohamed (2005) on garlic. They found that cloves content of 

N,P,K, protein, TSS, total carbohydrates and volatile oils were increased by 

increasing the elements N, P, and K through mineral or biofertilizers. 

e. Storageability: 

   Data presented in Table 6 show clearly that all treatments in this trial 

tended to increase the weight loss from the first to the last month during storage 

period (180days). In this respect, fertilization of garlic plants with 120 Kg N , 76 

kg P2O5, 96 kg K2O/ fed recorded maximum significant weight loss  percentage, 

while the combined between the two biofertilizers used (rizobacterin and 

phosohorein) only gave  the minimum weight loss percentage in bulbs compared 

with the control. The acceptable values in this concern may be achieved by the 

application of 60 kg N , 38 kg P2O5, 48 kg K2O/ fed with rizobacterin and 

phosphorein. These results were true in both seasons of study. 

These results may be due to the effect of interaction between mineral and 

biofertilizers on increasing the fresh weight (Table 4) and the high moisture 

levels in bulbs, consequently increased the weight loss through evaporation and 

dry matter loss through respiration (Abou El-Khair, 2004 ; Bardisi et al., 2004 b 

on garlic). In this concern, the reduction in weight loss was noticed in plants 

received the recommended P-dose in addition to the phosphate solublizing 

bacteria ( phosphorein), indicating the role of phosphorus in reducing water in 

bulbs and increasing dry matter  (Midan,2007) 

These results agree with those reported by Gomez and Munoz (1998), 

and El-Seifi et al. (2004) on garlic and Rodriguez et al. (1999) on onion. 

Conclusively, it could be concluded from this study that fertilization of 

garlic plants with 60kg N, 38 kg P2O5 and 48kg K2O/ fed (half recommended 

dose) as mineral fertilizers combined with the two biofertilizers rizobacterin and 

phosphorein followed by the treatment 120kg N, 76 kg P2O5 and 96 kg K2O /fed 

(the full recommended dose) under the same conditions of this trial, improved 

garlic morphological traits, chemical constituents, yield and its components as 

well as the quality of bulbs. Meanwhile, the best recorded values of weight loss 

percentage in bulbs during storage by the half recommended dose of chemical 

fertilizers combined with the two biofertilizers used. 
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ىتاسيت وبعض الأسودة الب, الفىسفاتيت ت , النتروجينيتأثير الأسودة 

 نوى وهحصىل نباث الثىم.ً الحيىيت عل
 

  وفاء عادل فكري

 ج.م.ع. جاهعت السقازيق. –هعهد الكفايت الإنتاجيت  –اج النباتي قسن الإنت

  
 

 4002/4002ٔ 4002/4002أخشٚج ْزِ انذساست خلال شخبء عبيٙ 

بًضسعت انخدبسة بكهٛت انضساعت بًشخٓش خبيعت بُٓب نذساست حأثٛش كم يٍ انخسًٛذ 

ٔانفسفٕسٍٚ انُخشٔخُٛٗ , انفٕسفبحٙ ٔ انبٕحبسٙ انكًٛبٔ٘ ٔكم يٍ انشٚضٔببكخشٍٚ 

 ٔ كأسًذة حٕٛٚت ٔبذائم فعبنت نلأسًذة انكًٛبٔٚت عهٗ انًُٕ ٔانًحخٕٖ انكًٛبٔ٘ نهُببث

انظُف  يٍ لأبظبل انثٕوانقذسة انخخضُٚٛت انًحظٕل ٔيكَٕبحّ ٔخٕدحّ ٔكزنك 

 انبهذ٘.

ٔقذ أٔضحج انُخبئح انًخحظم عهٛٓب أٌ يعبيهت فظٕص انثٕو 

يع َظف  بًفشدِ يخهٕط أٔ كم يًُٓب ببنشٚضٔببكخشٍٚ ٔانفٕسفٕسٍٚ فٙ طٕسة

أ 4كدى ف23ٕ,  2أ4كدى  ف83ٕكدى ٌ,  20يٍ الأسًذة انكًٛبٔٚت )بّ انًعذل انًٕطٗ 
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إنٗ صٚبدة يعُٕٚت نكم انظفبث انًذسٔست يقبسَت ببنُببحبث انغٛش يعبيهت  أدث فذاٌ(نه

خلال انًٕسًٍٛ. كزنك أدث يعبيهت انفظٕص  ببنشٚضٔببكخشٍٚ ٔانفٕسفٕسٍٚ يع 

أ / فذاٌ ٔحهٛٓب انًعبيهت ببسخخذاو 4كدى ب23ٕ, 2أ4كدى ف83ٌٕ,  كدى20إضبفت 

انًٕطٗ بّ يٍ انًعذل أ /  فذاٌ )4كدى ب62ٕ,  2أ4كدى  فٕ 62كدى ٌ ,040

( إنٗ أفضم انُخبئح نقٛبسبث انًُٕ )طٕل انُخشٔخٍٛ ٔانفسفٕس ٔ انبٕحبسٕٛو نهفذاٌ

انُببث , عذد الأٔساق , انٕصٌ انغض ٔاندبف ٔيعذل انخبظٛم (, انًحخٕٖ انًعذَٙ 

نهُببث )انُسبت انًئٕٚت نهُخشٔخٍٛ , انفٕسفٕس ٔ انبٕحبسٕٛو(, يحظٕل الأبظبل 

ٔصٌ انفض انطبصج   ,ٔيكَٕبحّ )يخٕسظ قطش انبظهت, ٔصَٓب انطبصج, عذد انفظٕص

ٔانًحظٕل انكهٙ ٔانُسبٙ نهفذاٌ ( ٔكزنك خٕدة الأبظبل )يحخٕاْب يٍ انُخشٔخٍٛ, 

انفٕسفٕس, انبٕحبسٕٛو, انًٕاد انظهبت انزائبت انكهٛت, انكشبْٕٛذساث انكهٛت ٔ انضٕٚث 

فذاٌ كدى  040ببنًعذل انًٕطٗ بّ )أدٖ انخسًٛذ  كًبخلال يٕسًٙ انًُٕ.  (انطٛبسة

قٛى فٙ َسبت انفقذ فٙ ٔصٌ انإنٗ حسدٛم أعهٗ  (أ / فذا4ٌكدى ب62ٕ, 2أ 4كدى ف62ٌٕ, 

 طٕسة الأبظبل عُذ انخخضٍٚ يقبسَت ببسخخذاو انشٚضٔببكخشٍٚ ٔانفٕسفٕسٍٚ سٕاء فٙ

كدى 83كدى ٌ, 20 إضبفت يخهٕط أٔ يع إضبفت كم يًُٓب بًفشدِ أٔ الاثٍُٛ يعب يع

عهٗ رنك فإٌ  ابُبءأ / فذاٌ حٛث كبَج اقم قٛى نٓزِ انظفت. 4ٔكدى ب23ٕ , 2أ4فٕ

 انًعذل فضم يعبيهت ًٚكٍ أٌ ٕٚطٗ بٓب ْٙ اسخخذاو َظف كًٛتأالتىصيت: 

أ/ فذاٌ ( 4كدى بٕ 42, 2أ4كدى فٕ 83كدى ٌ,  20انًٕطٗ بّ يٍ الأسًذة انكًٛبٔٚت )

يع يخهٕط يٍ انشٚضٔببكخشٍٚ ٔانفٕسفٕسٍٚ نضٚبدة يحظٕل انثٕو ٔححسٍٛ خٕدة 

 الأبظبل.

 

 


