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ABSTRACT. 

           
Two field experiments were carried out at Mansoura Agriculture Research Station during the two seasons of (2014 / 

2015) and (2015 / 2016) to study the effect of spraying micro elements in combination with Bio. and organic fertilization on 
garlic production. The treatments tested are Zn at 60 Ppm , Mn at 60 Ppm , Fe at 80 Ppm and Zn + Mn + Fe at 60 – 60 – 80 Ppm 

respectively were sprayed on garlic plants grown in plots treated with Bio fertilizer ( Nitrobin + Phosphorin ) and combined with 

organic fertilizer at rate of 10 m3 / Fed . + 50 % of the recommended dose of chemical fertilizer and 100 % chemical fertilizer. 

The results indicated that chemical fertilizers at 100 % and 50 % (FYM) + 50 % chemical fertilizers have insignificant effect  on 

plant height, bulbing ratio and bulbing diameter in the two years. While number of leaves and neck diameter were higher in the 
first season .as affected by 50 % (FYM) + 50 % (chemical fertilizers). Moreover 100 % chemical fertilizers give less yield than 

50 % (FYM) + 50 % (chemical) in the two years. Bio - fertilizers treatments give higher yield than treatments without Bio 

fertilizers. However, number of leaves was higher in the Bio fertilizers treatments but neck diameter, bulbing diameter and 

bulbing ratio were not affected in the two yearsAs for sp raying with microelements (Zn, Mn, Fe) all parameters were affected 

significally in the two years. Since microelements give rise to higher values in vegetative growth and total yield (Ton / Fed). The 
results indicated that the triple interactions have no effect on all vegetative growth parameters in the two years but total yield was 

affected significally in the two years. Finally spraying garlic with (Zn + Mn + Fe) gives the highest yield under application  of 

(nitrobin + phosporin) in combination with 50 % FYM + 50 % chemical fertilizers.  

 
INTRODUCTION 

 
Garlic (Allium sativum L,) occupies the second 

rank among Allium species after onion over all the 

world. The four leading countries in the world for garlic 

production are China, India, Korea and Egypt, 

according to FAO (2011) staticties, total garlic 

production reached to 244,626 MT in Egypt. Garlic is 

used as a spice form, flavoring and seasoning dishes, 

pickles and sauces. In addition, garlic cloves have a lot 

of health benefits. Recently, most producers tend to 

dehydrate cloves to overcome high lost percent during 

storage and using their extracts in medicines purposes, 

insecticides, plant nourishments and explosives. 

Increasing garlic production needs to focus attention on 

several factors affecting it i.e. mechanization, 

rationalized irrigation, planting intensification, 

favorable climate, use of improved garlic cultivars and 

use virus free garlic. 

Garlic feeding through chemical fertilizers alone 

can have deleterious effect on soil fertility and can lead 

to unsustainable yields, while, application of chemical 

fertilization with organic manures and biofertilizers can 

maintain soil fertility and soil productivity Fawzi et al. 

(1987) . In addition, the increasing concern on the 

influences of chemical fertilizer on the environment 

makes organic manures and biofertilizers safer and 

better alternatives some of nutrients to crop. Therefore, 

integrated use of inorganic, organic and biofertilizers 

are preferred to get better growth, bulb characters, and 

marketable yields in garlic. 

Several researchers carried out a number of trials 

to show the effect of bioferitilizers on garlic vegetable 

growth. For example, Nainwal et al (2015) found that 

phosphate solubilizing bacteria (PSB) and trichoderma 

supplemented with farm yard manure (FYM) and 100% 

recommended dose of NPK gave higher values of plant 

growth parameters viz., plant height, number of leaves 

and leaf length. Moreover, clove treatment with 

phosphate solublizing bacteria (PSB) was effective for 

all parameters. 

Sabagh et al. (2014) reported that application of 

manure at various levels (0, 10, and 20 tons. Ha -1) with 

recommended dose of thiobacillus bacteria enhanced the 

growth attributes in garlic over control. 

In addition, ( Jawadagi et al ( 2012 ) reported that 

plant height and leaf length could be increased with the 

treatment of 50 % FYM ( 12.50 t ha -1 ) + 50 % 

vermicompost ( 2t ha-1 ) + bio – fertilizers  

(Azospirillum and phosphate solubizing bacteria ) in 

garlic . 

Adding, micronutrients as a foliar application can 

compensate their deplation as a result of continuous 

cultivation of soil with vegetable crops, so, in this study 

fe, Zn and Mn alone or in combination can be accounted 

because of their essential role in respiration, N 

metabolism, activation of enzymes , photosynthesis 

chloroplast formation, chlorophyll synthesis and natural 

hormone biosynthesis (Nijjar 1985 and Marshner, 

1995). 

Gupta and Ganeshe (2000) reported that zinc 

sulphate (25 Kg / Ha) + borax 10 Kg / ha) lead to 

obvious increase in yield of garlic. Srivastava et al 

(2005) reported that Boric acid at 0.1 % and zinc 

sulphate at 0.4 % gave rise to maximum bulb yield and 

total soluble solids. Significant influences were 

observed on yield of garlic when microelements were 

applied ( chanchan , 2013 ).  

The lack of evidence on the effect of 

microelements on garlic neussitated the assessment of 

the efficacy of Zn, Mn and Fe in order to achieve its 

productivity potential.  

 Therefore, This investigation aimed to the effect 

of organic, biofertilizer and microelement on growth, 

productivity of garlic. 
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MATERIALS AND METHODS 
               

 The present experiments were conducted during 

the two seasons (2014 / 2015) and (2015 / 2016) at 

Agriculture Research station of  Mansoura University. 

The soil of the experimental site contained 2.18 % 

coarse sand, 23.05 % fine sand and 33 % silt and 41.8 % 

clay. the PH , EC , Organic carbon , available N , 

phosphors , K , of the soil was 8.1 , 1.07 DSm
-1

 , 1.65 

g/kg 
-1

 , 48 mg/kg , 4.25 mg / kg and 375 mg / kg 

respectively . 

Split split system in a randomized complete 

blocks design with three replicates was used. The main 

plot contains 100 % chemical fertilizer and 50 % 

organic (FYM) + 50 % chemical fertilizer (100 kg N – P 

– K, 19 – 19 – 19    while sub plot contains biofertilizer 

and without biofertilizer. 

Microelement  spraying treatments were assigned 

in the sub sub  plot . the area of sub sub plot was 10.5 

m
2 

 . The experiment includes 20 treatments which were 

the combination of 2 fertilizers levels   x  2 biofertilizers 

rate     x    5 foliar microelements application .  

Garlic cloves were used at 150 k.g / fed. For the 

experiments. cloves of garlic were planting after 

preparing the experimental plots on the first week of 

October during the two seasons . FYM was applied at 

10 m
3
 per fed. at 10 days before planting .  

N P K (19 – 19 – 19) was applied at 200 kg / fed. 

( recommended rate ) in 3 parts half at the time of 

planting , one fourth at 60 days after planting and one 

fourth at 100 days after planting .  

The cloves were treated with nitrobin and 

phosphorin as pre treatment at the time of sowing. The 

cloves were planted on one side of the ridges at the 

distance of 10 cm apart .  

Three microelements namely zinc as zinc 

sulphate ( ZnSO4 . 7H2O at 60 Ppm , iron as ferous 

sulphate ( FeSO4 . 7H2O ) at 80 Ppm and manganese as 

manganese sulphate ( MnSO4 . H2O ) at 60 Ppm and Zn 

+ Mn + Fe as a mixture were applied as foliar spray at 

45 , 60 , 75 days after planting . Control treatment was 

sprayed with tap water only .  

A random sample of five plants were randomly 

taken from each plot at 135 days after planting in the 

two seasons to estimate the growth parameter of garlic 

i.e.  plant height , No. of leaves , neck diameter , bulb 

diameter ,  bulbing ratio  Total yield per fed. was  

recorded after 160 days from planting . 

Statistical analysis:- 

Data of both experiments were subjected to 

proper statistical analysis of variance according to 

snedecor and cochran (1980) The treatments means 

were compared using least significant differences (LSD) 

at 5 % level method as mentioned by gomez and gomez 

(1984). 

 

RESULTS AND DISCUSSION 
             

Data presented in Table 1 indicate that plant 

height, bulb diameter and bulbing ratio were not 

responded to FYM at 10 m
3
/ Fed. + 50 % of the 

recommended rate of chemical fertilizer or 100 % 

chemical fertilization treatment in both years of study. 

While number of leaves, plant and neck diameter were 

significantly responded to the previous treatments in the 

first year only. On the other hand , the two fertilizer 

treatments had positive effect on total yield / fed in both 

years , since the first treatment (FYM at 10 m
3
/ Fed + 

50 % of the recommended rate of chemical fertilizer ) 

gave the higher total yield as compared with the second 

one ( 100 % of the recommended rate of chemical 

fertilizer ) during the two years. Such increase in total 

yield could be due to being FYM + chemical valuble as 

a source of macro and microelements to plants and used 

as a good natural soil texture conditioner, which in turn 

lead to increase availability and uptake of nitrogen , 

phosphorus and potassium. 

In this regard , photosyntheis and metabolic 

processes of organic compounds are stimulated, Sabagh 

et al (2014) came out to similar conclusions. 

Biofertilizer treatment ( nitrobin + phosphorin ) 

gave rise to significant increases as for plant height and 

number of leaves in the first year, while bulb diameter , 

neck diameter and bulbing ratio were not responded to 

biofertilizer in the two years . In addition total yield / 

fed . was significantly increased in both years due to 

biofertilizers application  

The previous results could be explanied on the 

basic of that various strains of microorganisms make the 

macroelements more available to plant . Moreover , the 

increase in vegetable growth is due to the vital rate of 

bacteria present in the applied biofertilizer to secrete 

some hormone substances such as gibberellic , auxins 

and cytokinines ( cacciari et al, 1989 ) . 

Such phytohormones may stimulate cell 

elongation and division which in turn reflect on  plant 

growth ( koch et al. 1997).  

Plant height recorded at 135 days after planting 

indicated significant variations in the two years table 1. 

The tallest plants were recorded in all treatments of 

foliar microelement sprays in the two years. Likewise, 

number of leaves, bulb diameter and neck diameter 

increased significantly in all microelements treatments 

in the two years as compared with control. Also, total 

yield in all plots treated with microelements, increased 

clearly as compared with control in the two years. Such 

clear increased in vegetative growth parameters and 

total yield due to spraying microelements could be 

related to their involvement in cell division and cell 

expansion, improve physiological activities like 

photosynthesis during food manufactured by the plant 

and translocate in the bulb. These results are in 

agreements with those of yousuf et. al. (2016) and 

chanchan et. al. (2013). 

Table 2 showed that the interaction between 

organic and chemical fertilization and biofertilizer had 

no significant effect as for plant height, bulbing ratio 

and total yield ton / fed. in the two years . while, neck 

diameter was affected significantly with this interaction 

in the two years . On the other hand, number of leaves , 

plant and bulb diameter were only affected in the first 

year. 
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Table 1. Effect of mineral and / or organic fertilizer and foliar microelements applications on vegetative 

growth parameters and total yield of garlic in the two seasons 2015 – 2016.  

Treatments 

 
Plant height 

Cm 

 
No. of leaves 

 

 
Bulb diameter 

Cm 

 
Neck diameter 

Cm 

 
Bulbing ratio 

 

 
Total yield ton / fed 

 
2015 2016 2015 2016 2015 2016 2015 2016 2015 2016 2015 2016 

C
h

e
m

ic
al

 
fe

rt
il

iz
e
rs

 

50% 87.95 90.0 10.1 9.24 4.4 5.3 1.26 1.67 0.28 0.30 10.72 10.16 

100% 82.8 87.3 9.08 8.94 3.8 5.24 1.10 1.62 0.28 0.30 7.90 10.83 

F test at 5 % N S N S 0.49 N S N S N S 0.11 N S N S N S 0.33 0.61 

B
io

 
fe

rt
il

iz
e
r 

Without 82.5 88.3 9.8 8.9 4.1 5.25 1.17 1.64 0.28 0.31 9.41 10.1 

With 87.8 89.2 9.4 9.3 4.1 5.45 1.18 1.65 0.29 0.30 9.20 11.0 

F test at 5 % 2.6 N S 0.29 N S N S N S N S N S N S N S N S 0.81 

F
o

li
a
r 

tr
e
a
tm

e
n

t Cont 77.1 76.4 8.5 8.3 3.37 3.90 1.18 1.18 0.30 0.30 5.72 7.84 
Zn 85.0 91.6 10.1 9.4 4.26 5.32 1.23 1.68 0.29 0.31 10.53 11.39 

Mn 88.0 88.3 9.9 9.4 4.14 5.43 1.17 1.70 0.28 0.31 9.91 10.85 

Fe 86.5 91.4 9.9 9.0 4.38 5.79 1.24 1.79 0.28 0.31 9.29 10.61 
 Zn+Mn+Fe 89.9 96.5 9.5 9.6 4.30 5.94 1.28 1.94 0.29 0.32 11.01 11.83 

F test at 5 % 6.2 7.3 0.61 0.71 0.42 0.51 0.14 0.51 N S N S 0.79 0.93 

 
Table 2. Effect of the interaction between biofertilizer, organic and / or mineral fertilizer on vegetative 

growth parameters and total yield of garlic in the two seasons 2015 – 2016 

Treatments Plant height 

Cm 

No. of 

 leaves 

Bulb diameter 

Cm 

Neck diameter 

Cm 

Bulbing  

ratio 

Total yield ton / 

fed 
2015 2016 2015 2016 2015 2016 2015 2016 2015 2016 2015 2016 

50 % fym + 50 
% chem 

without 84.5 10.5 10.5 9.4 4.47 5.24 1.23 1.63 0.27 0.30 10.35 9.23 
With bio 91.4 9.7 9.7 9.1 4.30 5.37 1.30 1.71 0.30 0.31 11.10 11.70 

100% chemical 
fertilizer 

without 81.3 9.0 9.0 8.5 3.81 5.28 1.12 1.65 0.29 0.31 8.50 10.80 
With bio 84.4 9.2 9.2 9.4 3.77 5.20 1.06 1.60 0.28 0.30 7.34 10.86 

l s d at 5 % N  S N  S 5.30 N  S 0.17 N  S 2.36 2.11 N  S N  S N  S N  S 

 
Data given in Table 3 indicated that number of 

leaves per plant and neck diameter are significnly 

affected by the interaction between organic and 

chemical fertilization and microelements spraying in the 

two years. While, plant height, bulbdiameter, bulbing 

ratio and total yield were not signifcantly affected by 

their interaction in the two years. 

 

Table 3. Effect of the interaction between organic and / or mineral fertilizers and microelements spraying on 

vegetative growth parameters and total yield of garlic in the two seasons 2015 - 2016  

Treatments 

Plant height 

Cm 

No. of  

leaves 

Bulb diameter 

Cm 

Neck diameter 

Cm 

Bulbing  

ratio 

Total yield ton / 

fed 

2015 2016 2015 2016 2015 2016 2015 2016 2015 2016 2015 2016 

50 % 

fym 
+50% 

chem 

Control 77.9 75.2 8.7 8.4 3.57 3.90 1.04 1.15 0.29 0.29 5.88 7.42 
Zn 85.5 94.7 11.1 9.4 4.70 5.33 1.33 1.73 0.28 0.31 11.91 11.48 

Mn 91.9 88.6 10.3 9.7 4.33 5.45 1.26 1.66 0.29 0.30 12.07 11.31 

Fe 90.8 94.3 10.0 8.8 4.85 5.85 1.30 1.85 0.27 0.32 10.26 9.28 
Zn,Mn,Fe 98.3 97.8 10.4 9.9 4.46 6.01 1.40 1.97 0.29 0.33 13.85 10.47 

100% 

chemical 
fertilizer 

Control 76.1 76.5 8.3 8.2 3.16 3.91 1.00 1.20 0.31 0.31 5.63 8.26 
Zn 84.2 88.7 9.2 9.3 3.81 5.31 1.12 1.63 0.29 0.30 9.51 11.28 

Mn 84.3 88.0 9.5 9.0 3.96 5.41 1.07 1.75 0.26 0.32 7.71 10.39 
Fe 83.1 89.4 9.8 9.1 3.91 5.72 1.15 1.73 0.28 0.30 8.31 11.94 

Zn,Mn,Fe 86.5 95.0 8.6 9.4 4.13 5.86 1.15 1.91 0.29 0.32 8.43 12.17 

L S D at 5 % N S N S 10.3 11.2 N S N S 3.56 3.78 N  S N S N S N S 

 
Plant height and total yield as shown in Table 4 

were significantly responded to the interaction between 

biofertilizer and microelements spraying, while numbers 

of leaves, plant bulb diameter, neck diameter, bulbing 

ratio were not affected by that interaction. 

 Bulb diameter , neck diameter , bulbing ratio and 

total yield were significantly affected by the triple 

interaction in the two year, while, plant height, number 

of leaves, plant and bulb diameter were not affected in 

the two years  ( Table 5 ) . 

 

 



Zaghloul, M. M. et al. 

 1112 

Table 4. Effect of the interaction between biofertilizer and microelements on vegetative growth parameters 

and total yield of garlic in the two seasons 2015 - 2016 

Treatments 

Plant height 

Cm 

No. of  

leaves 

Bulb diameter 

Cm 

Neck diameter 

Cm 

Bulbing 

 ratio 

Total yield  

ton / fed 

2015 2016 2015 2016 2015 2016 2015 2016 2015 2016 2015 2016 

 control 74.7 76.7 8.6 7.8 3.50 3.81 1.05 1.15 0.30 0.29 5.59 7.52 

W
it
h
o
u
t 

B
io

 

fe
rt

il
iz

er
 zn 84.2 87.6 9.4 9.3 4.43 5.43 1.30 1.71 0.28 0.30 11.77 10.84 

mn 88.4 87.5 10.1 9.3 4.38 5.08 1.16 1.65 0.26 0.32 10.35 10.36 

fe 79.8 92.9 10.2 8.6 4.12 5.81 1.23 1.80 0.29 0.31 9.08 10.03 

zn,mn.fe 88.5 96.6 9.5 9.8 4.23 6.09 1.23 1.91 0.29 0.31 10.33 11.45 

W
it
h
 B

io
 

fe
rt

il
iz

er
 control 79.5 75.0 8.3 8.7 3.24 4.00 0.98 1.20 0.29 0.30 5.86 8.16 

zn 85.7 95.6 9.9 9.4 4.09 5.21 1.23 2.66 0.30 0.31 9.28 11.94 
mn 87.7 89.1 9.7 9.4 3.90 5.68 1.16 1.75 0.30 0.30 9.48 11.34 

fe 94.2 89.3 9.7 9.3 4.64 5.76 1.18 1.75 0.27 0.30 9.49 11.19 

zn,mn,fe 96.4 96.3 9.5 9.4 4.38 5.78 1.34 1.97 0.31 0.33 12.01 12.22 

L S D at 5 % 5.3 6.3 N  S N  S N  S N  S N  S N  S N  S N  S 4.33 3.76 

 

Table 5. Effect of the triple interaction on vegetative growth parameters and total yield of garlic in the two 

seasons 2015 – 2016 
Total yield 

 ton / fe 

Bulbing  

ratio 

Neck diameter 

Cm 

Bulb diameter 

Cm 

No. of  

leaves 
Plant height cm 

Treatment 

2016 2015 2016 2015 2016 2015 2016 2015 2016 2015 2016 2015 

6.71 5.6 0.27 0.27 1.10 1.11 3.80 3.99 8 9 75.3 74.3 Control 

W
it
h
o
u
t 

 b
io

 

5
0
%

 F
Y

M
+

 5
0
%

 c
h
em

. 

10.76 12.2 0.30 0.26 1.71 1.30 5.35 4.90 9.6 12 90.6 81.7 Zn 

10.61 12.5 0.29 0.25 1.50 1.20 5.15 4.76 10.1 10.6 89.3 95.0 Mn 
7.85 9.2 0.32 0.28 1.90 1.25 5.85 4.33 8.6 10.3 97.3 83.3 fe 

10.22 12.1 0.32 0.29 1.95 1.30 6.07 4.35 10.6 10.7 97.6 88.3 Zn,mn+fe 

8.21 6.0 0.30 0.30 1.20 0.97 4.00 3.15 8.7 8.3 75.0 81.6 control 

W
it
h
 b

io
 

12.21 10.8 0.32 0.30 1.75 1.33 5.31 4.50 9.2 10.3 98.6 90.0 Zn 

12.01 11.66 0.30 0.34 1.81 1.33 5.75 3.89 9.3 10 88.0 88.7 Mn 
10.71 11.2 0.31 0.25 1.83 1.30 5.85 5.36 9.1 9.7 91.3 98.3 Fe 

12.33 15.8 0.33 0.32 1.44 1.50 5.95 4.61 9.2 10 98.1 98.3 Zn,mn+fe 

8.33 5.4 0.31 0.33 1.20 1.00 3.81 3.00 7.7 8.3 78.0 75.0 control 

W
it
h
o
u
t 

b
io

 

1
0
0
%

 c
h
em

ic
al

 

10.91 11.3 0.30 0.29 1.70 1.06 5.50 3.95 9.0 8.7 84.7 86.7 Zn 

10.11 8.2 0.34 0.28 1.79 1.06 5.20 4.00 8.5 9.6 85.6 81.6 Mn 
12.21 8.9 0.30 0.30 1.77 1.23 5.77 3.91 8.6 10 88.6 76.3 Fe 

12.07 8.4 0.30 0.28 1.87 1.33 6.11 4.10 9.1 8.3 95.6 86.6 Zn,mn+fe 

8.19 5.8 0.30 0.29 1.20 0.96 4.00 3.33 8.7 8.2 75.0 77.3 control 

W
it
h
 b

io
 

11.66 7.7 0.30 0.29 1.57 1.06 5.11 3.67 9.6 9.6 92.6 81.6 Zn 

10.67 7.3 0.30 0.25 1.70 1.00 5.61 3.91 9.5 9.3 90.2 86.6 Mn 
11.67 7.7 0.29 0.29 1.66 1.13 5.67 3.91 9.6 9.7 88.3 90.0 Fe 

12.11 8.4 0.34 0.28 1.95 1.16 5.61 4.15 9.6 9 94.5 86.6 Zn,mn+fe 

1.6 1.59 0.30 0.28 1.6 1.6 5.2 N S N S N S N S N S LSD at 5% 

 

It can be concluded that spraying garlic by a 

mixture of (Zn, Mn, Fe) could give the highest cloves 

yield / fed. If combined with biofertilizer (nitrobin + 

phosphorin) and 50% FYM + 50% chemical fertilizer 

under the condition of Dakhlia region.  
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 تاثير الرش بالعناصر الصغري و التسويذ الحيىي و العضىي علً انتاجيت الثىم

 2ساهر سوير العفيفي  و 2عبذ الله حلوً الورسً  , 1هحوىد هحوذ زغلىل 
1

 جاهعت الونصىرة . -كليت السراعت    -قسن الخضر و السينت   
2

 وزارة السراعت –هركس البحىث السراعيت  –هعهذ بحىث الساتين  
 

ً )ا ٌ خلال يىسً ٌ حمهيخا ( نذساست  حاثيش سش انثىو بانؼُاصش انصغشي يغ  4102/ 4102)  –(  4102/  4102خشيج حدشبخا
و كاَج انًؼايلاث انخىً اسىخخذيج هىً صَىك  اضافت الاسًذة انؼضىيت و انحيىيت ورنك نذساست حاثيشها ػهً الاَخاج و انًُى انخضشي .

خضء فً انًهيىٌ . و كزنك اضافت يخهىط يىٍ  01خضء فً انًهيىٌ ، انحذيذ بخشكيض  21ض بخشكيض خضء فً انًهيىٌ ، يُدُي 21بخشكيض 
ً َباحاث انثىو انخً سبك حسًيذها بالاسًذة انحيىيت ) َخشوبيٍ + فىسفىسيٍ ( و كزنك  انؼُاصش انسابمت بُفس انخشكيضاث حيث حى سشها ػه

ٌ بالاض 01حسًيذها بانسًاد انبهذي بًؼذل  ٍ نهفذا ً ط ٍ سًاد يشكب )  011افت ان كيهى خشاو يٍ َفس  411( و  01 -01 -01كيهىخشاو ي
ً اٌ الاسًذة انكيًيائيت بًؼذل  و 01كيهىخشاو نهفذاٌ و كزنك انخسًيذ بــ  411انسًاد . اشاسث انُخائح ان
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كيهى خشاو سًاد  011نهفذاٌ +  

ً اسحفاع ا01 – 01 – 01يشكب )  ٍ نه حاثيش يؼُىي ػه ً انذساست . بيًُا حاثشث ( نى يك نُباث او َسبت انخبصيم او لطش انبصهت خلال ػاي
كيهىى  411كم يٍ ػذد اوساق انُباث و لطش انؼُك يؼُىيا بهزة انًؼايلاث خلال انًىسى الاول . فضلا ػٍ رنك وخذ اٌ انخسًيذ بًؼىذل 

ً حانت اضافت 01 – 01 – 01خشاو سًاد يشكب)  ً يحصىل الم يًا ف و01( اػط
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كيهى خشاو سًاد كيًاوي يشكب  011سًاد بهذي +  
(  وخذ كزنك اٌ انخسًيذ انحيىٌ ادي انً صيادة ػذد الاوساق نهُباث انىاحذ . بيًُا نى يكٍ نها حاثيش ػهً كم يٍ لطىش 01 – 01 – 01)

ً انذساست .  فيًا يخؼهك بشش انؼُاصش انضغشي احضح اٌ خًيغ انًؼايلاث انشش  انؼُك و لطش انبصهت و َسبت انخبصيم و رنك خلال ػاي
ً انخدشبت و كزنك ادث انً صيادة انًحصىل انكهً يماسَت بًؼايهت انكُخشول ) انًماسَت ( . ً ػاي  ادث انً صيادة يماييس انًُى انخضشي ف

ٍ نه ٍ انخسًيذ انحيىي و انخسًيذ انكيًاوي و انخسًيذ انؼضىي و انشش بانؼُاصش انصغشي نى يك ً بي حاثيش ػهً يكىَاث انًُى  انخفاػم انثلاث
ً كلا ػايً انخدشبت بيًُا صاد انًحصىل انكهً بصىسة يؼُىيت يماسَت بًؼايهت انكُخشول ) انًماسَت (. و يٍ انُخائح انًخحصم  ً انثىو ف ف

انحيىيىت  ػهيهىا يًكىٍ انخىصىيت بىشش انثىىو بًخهىىط يىٍ انؼُاصىش انثلاثىت انصىغشي ) صَىك و انحذيىذ و انًُدُيىض ( يىغ اضىافت الاسىًذة 
ٍ و رنك يغ اضافت  ٍ و انُيخشوبي و 01انفىسفىسي
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(  ورنك ححج  01 -01 – 01كيهى خشاو سًاد كيًاوي يشكب )  011سًاد ػضىي +   

 ظشوف يحافظت انذلههيت . 
 


