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ABSTRACT 

     The experiment was conducted to study the effect of adding propolis powder to the 

diet on productive , carcass  characteristics and  blood parameters in broiler chicks. Total 

of 180  1- day- old chicks were distributed randomly among four dietary treatments of 

propolis  0 , 0.5 , 1.5 and 2.5 g/kg diets . Each treatment was contain three replicate (15 

birds / pen ). The results revealed  that propolis supplementation at levels of 0.5 and 1.5 

g/kg  significantly (p<0.05) improved final  body weight, weight gains and feed 

conversion ratios  during the period from 15 to 28  days and the accumulative period (1-

28 days of age) . However, there was  no significant difference among treatment in feed 

intake. There were no significant difference in carcass yield, in relative weights of  liver , 

gizzard, heart , spleen , bursa of fabricius, in  relative weight and length of the intestine , 

cecum  , in carcass length  at the end of the study. However , chicks fed  2.5 g / Kg 

propolis had significant (p<0.05) reduction in total serum protein and albumin while 

increases in cholesterol and glucose levels as compared with the  other treatments . These  

result indicate that supplementary propolis powder at 0.5 and 1.5 % had beneficial effects  

on productive traits  but  no significant effect on carcass characteristics or the 

hematological parameters examined  in  broiler chicks.  
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INTRODUCTION 

  Various natural products have been substituted for antibiotics over the last several years 

in attempts to  improve immune system function in fighting  pathogens in humans  and 

animals. These natural products have less side effects and desirable in food. Propolis is 

one substance which are naturally  produced in many plants (1,2).  Propolis is resinous,  

is  dark green or brown in color,  and has a pleasant fragrance of poplar buds, honey, wax 

and vanilla,  although  it can also have a bitter taste (3). It has been shown to be a non-

specific immunostimulant (4). It contains a various of substances including phenolic 

compounds,  such as flavonoids, aromatic acids and their derivatives, esters, alcohols and 

terpenoids (5), and rich in isoflavonoids (6,7) . Many factors affect propolis composition,  

such as collecting location ,  time and the plant source (8,9). Propolis has been shown to 

be effective against a various  bacteria (7,10,11, 12) and  against colonization of 

gastrointestinal tract with Salmonella spp (13) , viruses (14) , fungi  (15), and  molds (16) 

. It also has antioxidant properties (17 ,18).  Propolis supplementation in broiler diets has 

been assessed in  many studies,  and  positive effects  have been reported, such as 

increase feed intake and body weight,  reduced mortality (19 ,20, 21 ,22) and with  

improvement in growth  performance , digestibility , egg shell thickness  and egg weight 

on layer hen (23 , 24). Broiler chicks fed diet supplemented  with 2.5 % propolis 

contributed to higher weight gains and better feed conversion, thus increasing production 

profitability by 9.7% (25) .  A  study by (26),  chickens fed 250 mg propolis / kg diets 

showed  significantly higher body weights and lower feed intake per kg body weight gain 

as compared with controls.  Also ,  a combination of flower pollen and propolis at a ratio 

of  2.5 : 1 used as a feed additive increased the body weights of chickens by  nearly 10 % 

versus the control group (27) . Denli (28) demonstrated that propolis supplementation  at 

1 g/kg feed, increased the growth performance and improved the serum lipid variables,  

such as HDL and LDL,  with no effect on serum ALP, total protein, uric acid, cholesterol 

or triglycerides in quails . Ethanol- extracted propolis (2 g/Kg of diet) resulted in  reduced 

stress behavior, increased  growth performance, increased immune response and  RBC 

count , haemoglobin concentration,  and improved welfare through improved  physical 

health in  ducks (29). However, (30) , found no significant difference in performance or 

slaughtering traits in Japanese quail receiving 6 or 12 ml /kg propolis ethanolic extract.  
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On other hands ,  (31) reported that propolis - supplemented  diets at levels of 500 or 

2000 ppm did not significantly improve body weight, feed intake,  or  feed conversion in 

male broilers, whereas  supplementation at 4000 ppm in starter diet or in both the starter 

and grower diets significantly decreased final body weight and total feed intake of male 

broiler. Also , (32)  found  that  supplementation  with  0, 40, 70, 100, 400, 700 and 1000 

mg kg
-1

 of oil extract of propolis did not affect broiler performance. Ether extract of 

propolis  (100, 250, 500 and 750 mg/kg ) added to the   diet  resulted in significantly 

reduced body weight and reduced weight gain with no effect on  feed intake , feed 

efficiency, or  carcass characteristics in Ross broilers (33).  Given this background, the 

objective of this study was to determine the effect of dietary supplementation with 

propolis on the productive performance  in broiler chickens . We also examined whether  

propolis supplementation affected  carcass characteristics, internal organ properties,  and 

blood parameters . 

 

MATERIALS AND METHODS 

 Animal Husbandry and Treatments 

     This study was conducted at the Poultry Research Farm, Animal Resource 

Department, College of Agriculture , University of Basra between 1/12/2012 and  

28/12/2012. Total of   180 1- day -old broiler chicks were distributed randomly into four 

groups, each including three replicate battery cages (15 birds / cages) . Each group was 

fed on the one of the following experimental diets.  Diet 1 was the  control diet (with not 

supplementation). Group 2 ,3 and 4 were supplemented with propolis powder  at 0.5 , 1.5 

and 2.5  g/kg,  respectively . All Group were formulated to meet the nutrient requirements 

of the broiler (Commercial recommendation). The composition of the basal diet is 

presented in Table 1. The birds were fed a starter diet until 20 days  of age,  followed by a 

finisher diet from 21 to 28 days. Each group was fed its own diet 
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Table(1) : Ingredients and composition of basal diet 

Ingredient (%) 
Starter diet 

1-20 day 

Finisher diet 

21-28 day 

Yellow corn  54.50 58.00 

Wheat  09.00 12.00 

Soybean meal (44%)  35.00 28.00 

Vegetable oil  0.50 1.00 

Limestone  0.50 0.50 

Vitamin premix  0.25 0.25 

Salt  0.25 0.25 

Total  100 100 

Calculated composition  
1
ME ( Kcal /Kg) diet  2926 3110 

Crude protein (%)  22.20 20.14 

Calorie: protein ratio  131.80 154.42 

Calcium (%)  1.01 0.86 

Phosphorus available (%) 0.47 0.41 

Ether extract (%)  1.80 1.90 

Crude fiber (%)  3.80 3.50 

Lysine (%)  1.36 1.20 

Methionine + Cystine (%)  0.91 0.81 
1
ME ( Kcal /Kg)  diet = Metabolizable energy  

 ad libitum for the 28- day  period.  Also,  24 h lighting  was provided per day. Birds 

received all required vaccinations. Chicks were weighted at 14 and 28 days of age,  and 

feed consumption and the  feed conversion  ratio (g feed: g weight gain) were measured 

during the experimental period. 

Carcass characteristics 

  At the end of 28 days, six birds (3 males and 3 females)  from each group were selected 

based on the average weight of the group and sacrificed, after the birds were manually 

eviscerated,  the eviscerated carcass were measured . The intestine was separated from 

the rest of the gastrointestinal tract after it was removed from the  bird. Intestinal and  

cecum  length and weight were recorded. Other organs, including liver , gizzard ,  heart , 
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spleen, and bursa of fabricius  were also removed and weighed,  and then the percentage 

of live weight (BW) was calculated.  

 Blood parameters 

   At  the end of the experiment,  six chick per treatment ( three male , three female) were 

slaughtered , and blood sample were collected in tubes with or without heparin  for 

hematological and biochemical assays, respectively.  Packed cell volume (PCV) and 

Hemoglobin concentrations (Hb) were measured according to (34) and (35)  respectively.  

Blood samples were collected in heparinized tubes were centrifuged (3000 rpm , 15 min, 

25
o
C)  to obtain plasma. Serum samples were stored at –20 ºC until analyzed  for total 

protein and albumin by a colorimetric method using a commercial kits  ( Biolab AS, 

France). Serum globulin was calculated by subtraction from total proteins. Blood serum  

cholesterol and glucose concentration were determined according to the methods of (36) 

using commercial kits (Biolabo AS). 

Statistical analysis  

   All data were subjected to analysis of variance (ANOVA) using SPSS software (2001). 

Significant treatment means were assessed using the Least Significant Difference 

(L.S.D.) test at  p<0.05 (37).  

 

RESULT 

Broiler Performance  

The effect of dietary supplementation with propolis on the productive performance of 

broiler is presented in table 2 and 3. In comparison with the controls, body weight at 28 

days of age was significantly (p<0.05)  higher with propolis supplementation  at 0.5 and 

1.5 g/kg ,but not at 2.5 g/kg. Additionally, both at 0.5 and 1.5 g/kg propolis increased (P 

< 0.05) the weight gain of broiler  chickens  during the period from day 15 to 28 and 
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during the total experimental period (days 1-28 days) . Feed intake the same periods  was 

not significantly affected by propolis,   

Table(2):  Fed diets containing different levels of propolis on the body weight and  

                weight gain of broilers at 7, 14 and 28 days of age (Mean ±SE) 

 

Dietary 

propolis 

g/kg 

Body Weight (g) 
Weight Gain (g) 

 

7 d 14 d 28 d 1-7 d 8-14 d 15-28 d 
1- 28 d 

 

0.0 

 

182.1 

± 

2.88 

 

584.8 

± 

6.82 

1752.9
b

 

± 

23.63 

142.0 

± 

2.88 

402.7 

± 

10.3 

1168.15
 b

 

± 

23.43 

28237:
 b
 

± 

35799 

0.5 

 

185.4 

± 

1.36 

601.7 

± 

2.28 

1892.9
a

 

± 

29.8 

143.4 

± 

1.37 

416.3 

± 

1.44 

 

1291.15
 a

 

± 

28.62 

2963733
 a
 

± 

39789 

1.5 

 

183.8 

± 

2.98 

596.6 

± 

9.17 

1819.4
a

 

± 

49.28 

141.8 

± 

3.0 

412.2 

± 

6.72 

1222.8
 a

 

± 

15.11 

288:75
 a
 

± 

26733 

2.5 

 

182.8 

2.24 

580.8 

± 

0.69 

1576.8
c

 

± 

21.3 

142.8 

± 

2.21 

398 

± 

2.93 

995.9
 c
 

± 

20.83 

2647.8
 c
 

± 

32747 

Significant 

 
N.S N.S 0.05 N.S N.S 0.05 0.05 

 
a,b,c

 Means in the same colum with no common superscript are different significantly 

(p<0.05).  NS= None significant  

 

although a significant decreased in fed intake (p<0.05) was observed at the high propolis  

level (2.5g/kg) versus the control . Table 3 shows the  significant improvement in the  

feed conversion ratios  at 0.5 and 1.5 g/kg during days  15 -28 and 1-28  compared with 

the control and the higher dose of propolis (2.5 g/kg).  
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Table(3):  Fed diets containing different levels of propolis on the feed intake and 

feed conversion ratio of broilers at 7, 14 and 28 days of age (Mean ±SE) 

Dietary 

propolis 

(g/kg) 

Feed Intake (g) 
Feed Conversion Ratio (g/g) 

 

1-7 d 8-14 d 15-28 d 1- 28 d 1-7 d 8-14 d 15-28 d 
1- 28 d 

 

0.0 

155.7 

± 

4.72 

480.1 

± 

10.3 

1761.6
 a

 

± 

27.63 

2397.40
 a

 

± 

14.21 

1.09 

± 

0.012 

 

1.19 

± 

0.013 

 

1.51
 b

 

± 

0.022 

1.40
 a

 

± 

0.015 

0.5 

159 

± 

0.29 

491.8 

± 

2.54 

1818.1
 a

 

± 

24.51 

2469.41
 a

 

± 

9.01 

1.11 

± 

0.008 

1.18 

± 

0.006 

 

1.41
 b

 

± 

0.032 

1.33
 b

 

± 

0.015 

1.5 

161.7 

± 

3.38 

477.9 

± 

3.76 

 

1823.1
 a

 

± 

35.63 

2462.70
 a

 

± 

14.25 

1.14 

± 

0.015 

1.16 

± 

0.013 

1.49
 b

 

± 

0.024 

1.35
 b

 

± 

0.017 

2.5 

157.1 

± 

2.88 

467.3 

± 

 

4.89 

 

1651.6
b

 

± 

23.35 

2276.00
 b

 

± 

10.37 

1.10 

± 

0.003 

1.18 

± 

0.020 

1.66
 a

 

± 

0.09 

1.48
 a

 

± 

0.024 

Significant 

 
N.S N.S 0.05 0.05 N.S N.S 0.05 0.05 

a,b
 Means in the same colum with no common superscript are different significantly 

(p<0.05), 

NS= None significant 

Carcass characteristics 

propolis supplementation had no effect on carcass yield, relative weight or  length of the 

intestine or  cecum, carcass length,  or the relative weight of the gizzard, heart , liver , 

spleen, or  bursa of fabricius at the end of the study (Table 4). 
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Table 4: Carcass characteristic at 28 days of age of chicks receiving different levels 

of propolis   (Mean ± SE) 

Characteristics 

 

Treatment of Propolis (g/kg) 

 Significant 

0 0.5 1.5 
2.5 

 

Carcass yield (%) 

71.97 

± 

2.10 

73.70 

± 

2.17 

73.21 

± 

0.82 

71.78 

± 

0.67 

NS 

Liver weight % 

3.08 

± 

0.16 

3.13 

± 

0.12 

3.08 

± 

0.11 

2.95 

± 

0.16 

NS 

Gizzard weight % 

1.88 

± 

0.091 

1.93 

± 

0.073 

1.92 

± 

0.13 

1.83 

± 

0.064 

NS 

Heart weight % 

0.463 

± 

0.020 

0.438 

± 

0.022 

0.442 

± 

0.015 

0.440 

± 

0.001 

NS 

Spleen weight % 

0.137 

± 

0.429 

0.143 

± 

0.041 

0.130 

± 

0.031 

0.129 

± 

0.028 

NS 

Bursa of fabricius weight 

% 

0.12 

± 

0.017 

0.06 

± 

0.005 

0.09 

± 

0.008 

0.06 

± 

0.003 

NS 

Intestinal weight % 

4.50 

± 

0.18 

5.17 

± 

0.14 

5.47 

± 

0.43 

6.36 

± 

1.04 

NS 

Intestinal Length (cm) 

172.35 

± 

4.82 

170.02 

± 

11.56 

191.14 

± 

6.68 

173.35 

± 

5.19 

NS 

Cecum  weight  (g)  

17.80 

± 

0.07 

14.63 

± 

0.61 

15.37 

± 

1.55 

15.63 

± 

0.82 

NS 

Cecum  Length (cm) 

19.06 

± 

1.20 

18.07 

± 

0.34 

19.40 

± 

0.59 

20.07 

± 

0.89 

NS 

Carcass Length (cm)  

26.53 

± 

0.43 

27.20 

± 

0.67 

26.53 

± 

0.43 

26.20 

± 

0.76 

NS 

NS= None significant 

Blood parameters  

 Blood parameter results shown in Table 5. Chicks receiving the high propolis  levels 

(2.5g/kg)  showed significantly (p<0.05) decreased  total serum protein, albumin, and 
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globulins levels and significantly increased (p<0.05)  cholesterol and glucose levels 

compared with the control and other propolis treatments . However, hemoglobin 

concentration (Hb), packed cell volume (PCV) percent was not differ significantly among 

the treatment groups.  

Table 5: Some blood parameters at 28 days of age of chick fed different level of  

propolis (Mean ±SE ) 

PCV 

(%) 

Hb 

(gdl
-1

) 

Glucose  

(mg/dl
-1

) 

Cholesterol 

(mg/dl
-1

) 

Total 

Protein 

(g/dl
-1

) 

Globins  

(g/dl
-1

) 

Albumin 

(g/dl
-1

) 

Dietary 

propolis 

(g/kg) 

29.00 

± 

0.33 

11.50 

± 

2.0 

136.33
c

 

± 

8.88 

96.03
b

 

± 

3.85 

4.07
a

 

± 

0.05 

1.81
b

 

± 

0.21 

2.26
a

 

± 

0.03 
0.0 

28.50 

± 

1.58 

10.75 

± 

0.25 

165.66
b

 

±1.43 

94.70
b

 

± 

2.45 

4.34
a

 

± 

0.09 

2.43
a

 

± 

0.06 

1.90
b

 

± 

0.06 
0.5 

28.43 

± 

2.01 

10.70 

± 

1.35 

169.00
b

 

± 

1.95 

100.3
b

 

± 

1.77 

4.26
a

 

± 

0.06 

2.48
a

 

± 

0.09 

1.78
b

 

± 

0.08 

 

1.5 

29.70 

± 

1.98 

10.93 

± 

1.86 

184.00
a

 

±5.33 

122.80
a

 

±4.62 

3.72
b

 

±0.05 

2.07
b

 

± 

0.11 

1.65
c

 

± 

0.05 
2.5 

N.S N.S S S S S S Significant 

 

 

Hb, Hemoglobin concentration;  PCV, packed cell volume ; 
 a,b,c

 Means in the same column with no 

common superscript are different significantly (p<0.05);  NS, None Significant  

 

 

DISCUSSION  

   The effect of dietary supplementation with propolis on the growth performance of 

broilers are shown in table 2 and 3. The addition of propolis at 0.5 and 1.5 g/kg increased 

growth parameters significantly in broiler chicks,  such as body weight at 28 days , body 

weight gain during days 

  15 -28 and 1-28,  and improved feed efficiency in the same time periods compared with 

controls and with the higher dose of propolis  (2.5 g/kg; Table 3).   Previous studies 
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reported that propolis supplementation in broiler diets showed positive effects on 

performance,  such as increasing  feed intake and body weight (19, 20, 21 ,22). It may  be 

that,  in addition to antioxidants  activity,  the components of propolis powder contributed 

antimicrobial properties, resulting in better intestinal health and improved digestion and 

absorption (14,  17).  Chemical analyses of propolis have shown that it is rich in vitamins 

and minerals (38) and contains large amount of flavonoids  and proteins (39),  which may 

improve weight and feed efficiency in chicks. Our results consistent with the findings of 

(28),  who reported that addition of propolis at  0.5, 1 or 1.5 g/kg to  the diet increased 

growth parameters significantly in quail chicks. Similar results were obtained by (20),  

who found improved broiler performance with propolis extract supplementation  versus 

control groups. These results were also similar  to those of ( 29) in Muscovy broiler 

ducks. In contrast,  (33) ,observed that Chinese propolis supplementation had adverse 

effects on performance of broilers. In the present study feeding propolis at 2.5 g/kg  

depressed growth, and  this negative effect was not be compensated  for by  the end of the 

experiment.  This results may have been due to the bitter taste of propolis, which may 

have negatively affect the broiler
 ,
s  desire for the diet or caused them to reject the diet 

(40) , as reflected in the significant decrease in total feed consumed at  the high dosage  

of propolis (Table 3).  Furthermore,  (41),  noted  adverse effect of propolis on body 

weight and feed intake  because the Propolis used in their   studies, which was collected 

from pine trees,  had a  a  strong and  unique odour, volatile compounds,  and a bitter 

taste. In the present study, there was  no significant difference during the 15 -28 or  1-28  

day  feeding periods in feed consumption of broilers  fed the control and propolis - 

supplemented  diets at 0.5 or 1.5 g/kg.  In contrast, treatment with  2.5g/kg  propolis was 



 

Bas.J.Vet.Res.Vol.1,No.2.2014.                             SIS Impact Factors:0.792  ,ISI Impact Factor:3.259   

 

174 
 

associated  with reduced  feed intake versus the  other groups (Table 3). Our data 

indicated a significant (p<0.05) improvements in  feed efficiency with  propolis  at   0.5 

and 1.5 g/kg  compared with the control and  high- dose (2.5 g/kg) groups.  These results 

were consistent with those of  (28),  who find better feed efficiency in the group fed 1 

g/kg  propolis  than in controls. Differences in the results for  performance characteristics 

may be depend on the differing types of propolis used and their geographic origin (28) . 

propolis supplementation  had no effect on carcass yield, relative weight or length of the 

intestine or cecum, carcass length, or the relative weight of the gizzard, heart , liver, 

spleen,  or bursa of fabricius at the end of the study (Table 4) . These results consistent 

with those of  (28),  who noted no difference  in liver, gizzard, or intestinal weight or 

intestinal length in  the group receiving 0.5, 1 and 1.5 g/kg propolis in the diet . Propolis 

supplementation at doses of 100, 250, 500 and 750 mg/kg  did not significantly affect  

carcass characteristics of Ross broilers (33). In contrast to our results, (22) found that the 

addition of 400 mg/kg propolis improved the relative weights of the  liver, heart, and 

thighs, and the dressing percentage of broilers . Also, (25)  showed that  dietary 

supplementation  with ethanol extracts of propolis  improved carcass yield in broilers 

under heat stress. The effects of propolis  supplementation on blood parameters in broiler 

chicks  are summarized in Table 5. The present results  revealed significant (p<0.05) 

decreases  in  total serum protein, albumin, and  globulins levels ,and  significant 

increases  (p<0.05)  in cholesterol and glucose levels when chicks received the high 

propolis  dose (2.5 g/kg)  versus the control group. The present results  also revealed no 

significant difference between control and propolis groups in hemoglobin concentration 

or packed cell volume percent. These results differ  from the findings of (19),  who 
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reported significant improvements  in Hb levels,  total serum protein, albumin, and 

globulins in Sasso chicks fed a diet containing propolis (2%) versus  controls. In addition 

, (30) found significantly improved  blood parameters in Muscovy broiler ducks fed diets 

supplemented  with propolis . (29) reported that total protein, uric acid, cholesterol and 

triglycerides were unaffected by propolis  supplementation in  broiler diets. The results of 

(42) showed no significant difference in blood and immune system parameters in broiler 

chickens administered different levels of alcoholic extract propolis.  From this study , it 

can  be concluded that propolis  supplementation in the diet at 0.5 and 1.5 g/kg  had 

positive effects,  enhancing  productivity,  with no significant negative effect on carcass 

characteristics or any hematological parameter assessed  in  broiler chickens . 
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 مستويات  مختلفة من البروبوليس في الصفات الإنتاجية إضافةتأثير 

 المعايير الدمية لفروج اللحمبعض و

 

عباصخذٔع  ربٛعت   
 

 قظى انثزٔة انحٕٛاَٛت ، كهٛت انشراعت ، خايعت انبصزة ، انبصزة ، انعزاق

 

 الخلاصة
 

عهٛقت  انٗ انبزٔبٕنض )انعكبز(  حأثٛز إظافت يظخٕٚاث يخخهفت يٍ  يظحٕق نًعزفت انذراطتاخزٚج ْذِ                  

فزخاً بعًز ٕٚو ٔاحذ ٔسعج  291نفزٔج انهحى 7 اطخخذو   انًعاٚٛز انذيٛتانصفاث الإَخاخٛت ٔ  الافزاخ فٙ بعط

غى/ كغى  7   376ٔ  276، 176،  1يظحٕق انبزٔبٕنض بانًظخٕٚاث  انٛٓاعشٕائٛاً عهٗ أربعت يعايلاث حدزٚبٛت أظٛف 

( (P<0.05اظٓزث انُخائح حصٕل ححظٍ يعُٕ٘ غٛز نكم يكزر 7  26حعًُج كم يعايهت ثلاثت يكزراث ٔبٕاقع 

ٔ   39-15ٕٚياً( ٔانشٚادة انٕسَٛت  ٔيعايم انخحٕٚم انغذائٙ خلال انفخزحٍٛ  28فٙ يعذل ٔسٌ اندظى انحٙ )عُذ عًز 
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غى /كغى  بزٔبٕنض ، فٙ حٍٛ اظٓزث  276ٔ  176ٕٚو ( لأفزاخ انًعايهخٍٛ انثاَٛت ٔانثانثت ٔانًغذاة عهٗ   2-39

غى/كغى( اَخفاض يعُٕ٘ فٙ ٔسٌ اندظى انُٓائٙ ٔانشٚادة  376الافزاخ انخٙ حُأنج انًظخٕٖ انعانٙ يٍ انبزٔبٕنض )

ٕٚو(  يقارَت يع  39-2، بًُٛا نى ٚكٍ نهًظخٕٖ انعانٙ حأثٛز فٙ يعايم انخحٕٚم انغذائٙ خلال انفخزة ) انٕسَٛت انكهٛت

يدًٕعت انظٛطزة7 نى حشز انُخائح انٗ ٔخٕد حأثٛز نهبزٔبٕنض فٙ َظبت انخصافٙ ٔالأٔساٌ انُظبٛت نهكبذ ، انقاَصت ، 

أدٖ عاء ٔالأعٕرٍٚ ٔفٙ غٕل انذبٛحت  عُذ َٓاٚت انخدزبت 7 انقهب ، انطحال ، غذة فابزٚشٛا ، ٔسٌ الايعاء ، غٕل الاي

, غى/كغى  يٍ انبزٔبٕنض إنٗ حصٕل اَخفاض يعُٕ٘ فٙ يظخٕٖ انبزٔحٍٛ انكهٙ ٔالأنبٕيٍٛ 376اطخخذاو يظخٕٖ 

يقارَت ببقٛت يظخٕٚاث انبزٔبٕنض  فٙ حٍٛ حصم ارحفاع يعُٕ٘ فٙ  يظخٕٖ كٕنظخزٔل ٔكهٕكٕس يصم انذو 

غى /كغى يٍ انبزٔبٕنض كاٌ نّ دٔر اٚدابٙ فٙ ححظٍٛ  276ٔ  176ظخُخح يٍ ْذِ انذراطت اٌ اظافت َ.انًظخخذيت 

 الاداء الاَخاخٙ ، دٌٔ انخأثٛز فٙ صفاث انذبٛحت  ٔبعط انًعاٚٛز انذيٛت فزٔج انهحى 7
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