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Abstract 

The present experimental study has been carried out in 

a closed system at Fish Production Branch, Animal Production 

Department, Faculty of Agriculture, Ain Shams University, 

Egypt. The aim was to investigate the effect of using some 

natural feed supplements on the productive performance of 

Oreochromis niloticus fish. Tilapia fingerlings with initial 

average body weight between 11.5 – 12.9 g  /  fish were stocked 

in twelve plastic tanks (1 m³ water each) at a rate of 85 fish/ 

tank. The experiment involved three treatments each with four 

replicates. Two natural feed supplements (Amico-Zime® and 

Bio-Bud®) were tested. The first treatment was allocated as a 

control group, while treatment 2 was supplemented with 0.5% 

Bio-Bud®, and the third treatment was supplemented with 

0.5% Amico-Zime®. The whole experimental fish groups were 

fed daily at a rate of 7% of fish biomass for fish weight 

between 10 - 40 g/ fish; 5% of fish biomass for fish body 

weight between 40-70g/ fish and 3% of fish biomass for fish 

weight between 70g up to the end of the experiment. The daily 

allowances were divided into three meals at 10.00, 13:00 and 

16:00 h. for six days a week. Fish were weighing every two 

weeks during the experimental period. At the end of the 

experiment the highest weight gain (95.44 g/fish) was obtained 

by the third treatment, where Amico-Zime® was used. Fish 

groups fed bio- Bud® showed the lowest growth performance 

compared with other two experimental treatments. Also fish 

groups fed Amico-Zime® showed the highest specific growth 

rate (2.35%/ d) and the highest relative growth rate (844.83%). 

Feed utilization parameters showed that fish groups fed 

Amico-Zime® had better efficiency (1.48 g feed/ g gain) than 
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the other two treatments. Protein efficiency ratio was highest 

(2.215) in the third treatment (Amico-Zime®), while the 

lowest value (1.786) was recorded by second treatment (Bio-

Bud®). The economical efficiency study showed that the total 

income and net return was better for group fed Amico-Zime® 

than the other experimental treatments. The third treatment 

achieved the highest total return (292.89 LE) while the lowest 

one (217.02 LE) was achieved by the second treatment. Net 

return was at highest (127.58 LE.) for the third treatment 

(Amico-Zime®) then the first treatment (the Control) while the 

lowest net return (65.11 LE.) was obtained by treatment 2 

(Bio-Bud®). It could be concluded that ; by using Amico-

Zime® in the present experiment superior productive values 

were obtained compared with the control and the other natural 

feed additive (Bio-Bud®). 
Keywords: Tilapia, Natural Feed Supplements, Enzyme, Probiotics. 

. 

INTRODUCTION 

The Aquaculture industry has been recognized as the fastest 

growing food producing industry (FAO, 2002) and will play an 

increasingly important role in meeting the demand for fish. Egyptian 

aquaculture has developed rapidly in the recent years. Tilapia is one of 

the most widely cultured species in Egypt. Fish production increased 

from 140.000 MT including 19.000 MT from aquaculture, accounting for 

13.5% of the total production to about than 1.4 million tons in 2011, 

including 983.000 MT from aquaculture, accounting for 72% of the total 

production. (GAFRD, 2011). Aquaculture is a fast growing industry. 

Successful and sustainable aquaculture depends on economically viable 

and environmental friendly feeds. Feed is the major operational cost 

involving 60 to 70% of the total cost in intensive fish farming. Fish meal 

has been widely used as a supplemental protein source for many years 

primarily for monogastric animals. It has become an expensive source of 

proteins and its replacement by plant protein source is very important for 

the development of aquaculture with lower feed costs (Carter and Hauler, 

2000). One of the major problems associated with the use of plant protein 
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sources in fish feed is the presence of anti-nutritional factors.(Viola et al., 

1994). Plant proteins contain insufficient amount of some essential amino 

acids necessary for fish growth, it has anti-nutritional factors, it has high 

fiber and ash content (Tacon and Jackson 1985 and FAO, 2006). Plant 

protein utilization could be improved by using some exogenous digestive 

enzymes (lipase, amylase, proteases and phytase), which can be easily 

found in the market (Feord, 1996). However, the use of these 

biotechnological resources has found some resistance in its adoption 

(Bomba et al., 2002). Also the inclusion of live yeast in the diet improved 

growth performance of tilapia and carp fish improved when it is fed on a 

diet supplemented with active yeast (Li and Gatlin III, 2004, 2005). 

The aim of the present study was to evaluate the effect of two 

feed additive products; enzymatic (Amico Zime®) and active yeast (Bio-

Bud®) on the utilization of plant protein used in fish feeds in order to 

increase growth rate, feed utilization and economical efficiency. 

MATERIALS AND METHODS 

This study was conducted in the closed system at Fish production 

Branch - Faculty of Agriculture, Ain Shams University, Egypt.  

Experimental system: 

Twelve plastics tanks (1m³ each) were connected into a closed 

system provided by mechanical filter to remove the fish fecal solids from 

the water also a sump pond 3 m³. Water pump (1.5 hp) was used to 

circulate the water in the closed system. Biological filter with total 

volume of 1200 L. contains plastic corrugated media and gravels to 

convert the toxic ammonia into nontoxic nitrate. Air blower (3.5 hp) was 

used to provide tanks with needful air through plastic hose and air stones 

in each plastic tank. 
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   Closed System Unit Used in the Experiment 

Before starting the experiment, tanks were drained completely and 

were exposed to sun radiation for two days. The experimental tanks were 

distributed randomly on the 3 treatments (4 tanks each). The experiment 

lasted 105 days. One thousand and twenty Nile tilapia fingerlings (11.5-

12.9 g/ each) were distributed randomly on fish tanks, with stocking rate 

of 85 fish/ tank (i.e. 85 fish/ m³ of water).  

Fish sampling:- 

Fish of each tank were weighed every two weeks during the whole 

experimental period and daily feed allowances were readjusted according 

to the new fish weight. Fish groups were fed daily at a rate of 7% of fish 

biomass for fish weight between 10-40g/ fish, 5% of fish biomass 

between for fish weight between 40-70g/ fish and 3% of fish biomass for 

fish weight between 70g up to the end of the experiment. The daily 

allowances were divided into three meals at 10.00, 13:00 and 16:00 h. for 

six days a week. 

Growth parameters: 

According to the data of body weight, the following   parameters 

were calculated: 

1. Average Daily Gain (ADG) 

 ADG = (Wt 2-wt 1)/ t 

Where: 

wt 1 = first fish weight in grams. 

wt 2 = following fish weight in grams. 

      t = period in days. 
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2. Specific Growth Rate (SGR) 

Specific growth rate was calculated   according to Jauncey and Rose 

(1982). 

SGR = (Ln wt2- Ln wt1) x100/t. 

Where: 

 Ln = (log l0x) 3.303   

3. Relative Growth Rate (RGR) 

 RGR= (wt.2-wt.1) x100/wt.1 

4. Food Conversion Ratio (FCR) 

The food conversion ratio was calculated according the following 

equation : 

 

FCR =  

 

 

 5. Protein Efficiency Ratio (PER) 

The protein efficiency ratio was calculated according to the following 

equation: 

 

PER =  

Experimental Diets: 

 Experimental diets were prepared by using the local available raw 

material in market (Table1), where treatment 1 represent the control diet, 

diet 2 and 3 represent Bio-Bud
®
 diets and, Amico-Zime

®
 respectively.  

 

 

 

 

Feed intake (g) 

Final body weight (g) – Initial body weight (g) 

Protein intake (g) 

Final body weight (g) – Initial body weight (g) 
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Table 1. Formulation and chemical composition of the experimental 

diets. 

Ingredient Tret.1 Tret.2 Tret.3 

Yellow corn 15 15 15 

Rice bran 13.5 9 9 

Soybean meal (44% CP) 30 39.5 39.5 

Meat & bone meal 25 25 25 

Fish meal (72% CP) 5 0 0 

Vegetable oil 3 3 3 

Salt 0.5 0.5 0.5 

CaCO3 4.425 4.425 4.425 

Mono CaP 0.7 0.7 0.7 

Binder (Bintonite)
®
  2.55 2.5 2.5 

Anti oxidant & Anti toxic 0.025 0.025 0.025 

Vitamin premix
(1)

 0.3 0.3 0.3 

Amico-Zime
®
 - - 0.05 

Bio Bud
®
. 

Chemical composition 
- 0.05 - 

Protein content (%) 30.92 30.93 30.93 

Gross Energy (kcal / kg) 

Fiber content (%) 

Fat content (%) 

Ash content (%) 

Price / LE. in Dec-2012 

3646.1 

4.4 

9.8 

12.5 

3885.1 

3640.9 

4.5 

8.9 

12 

3598.8 

3640.9 

4.5 

8.9 

12 

3618.8 

1) Vitamin and mineral mixture is presented in Table 2 
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Table 2. Vitamins and minerals of the mixture used in the experimental 

diets (/kg). 

   Item */kg mixture Item */kg mixture 

Vitamin A 4.8 m.I.u. Folic acid 400 mg 

Vitamin D3 0.8 m.I.u. Biotin 20 mg 

Vitamin E 4.0 gm Choline chloride 200mg 

Vitamin K 0.8 gm Copper 4.0 mg 

Vitamin B1 0.4 gm Iodine 0.4 mg 

Vitamin B2 1.6 gm Iron 12.0 mg 

Vitamin B6 0.6 gm Manganese 22.0 mg 

Vitamin B12 4.0 gm Zinc 22.0 mg 

Pantothenic acid 4.0 gm Selenium 0.04 mg 

Nicotinic acid 8.0 gm   

* Broiler premix was obtained from Pfizer , Egypt  

Water quality parameters 

Average system temperature was (27.9 ± 0.8 C), dissolved 

oxygen (6.1 + 0.4 mg/L), and pH (7.91 ± 0.1) were monitored once daily. 

Nitrite-nitrogen (0.4 ± 0.01 mg/L) was monitored weekly using a model 

PLN code test kit from LaMotte (Chestertown, Maryland, USA). Total 

ammonia-nitrogen (0.04 ± 0.003 mg/L) was monitored once weekly 

using the method described by Boyd and Lichkoppler (1979). 

 

Economical study 

            Economical analysis was done at the end of the study. The total 

return (value of fish harvested), total costs (value of fingerlings, artificial 

diets, and water exchange cost), and net return (total return- total costs) 

were calculated according to Green et al. (1995). 
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Statistical analysis 

 The statistical analysis was applied according to Steel and Torrie 

(1980) on the collected data using Two-way analysis of variance 

(ANOVA).        

Differences between means were tested for significance according 

to Duncan's multiple rang test (Duncan, 1955).  

The following repeated measurement statistical model for 

analyzing fish weight, food conversion ratio and specific growth rate at 

different treatment and time was utilized: 

Yijkm = μ + Ti + Kij + Mk+ TMik + eijkm, 

where, Yijkm is the  mth fish weight, food conversion ratio and specific 

growth rate; 

μ is the overall mean;  

Ti is the i th treatment effect, i=1 for control, 2 for Bio-buds and 3 for 

Amico-Zime;   

Kij is the j th tank effect within the i th treatment, j = 1-12 and 

considered as the error term for testing the treatment effect;  

Mk = the kth time effect, k = 1-8;   

TMik is the interaction between treatment and time and  

eijkm is the m th random effect of the residual that  ~  N (0, I σe 2) .   

The last term was used for testing the tank within treatment, time and 

interaction by time by treatment effects. 

RESULTS AND DISCUTION 

Growth parameters: 

 Growth performance of fish fed the experimental diets are 

presented in Table 3, where the best significant growth performance 

(P>0.05) was achieved by fish group fed the Amico-Zime®. Treatment 3 
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showed higher significant weight gain (95.44 g/ fish) than treatments 2 

and 1, where fish group fed the Bio-Bud® showed the lowest value 

(85.40 g/ fish). Also specific growth rate and relative growth rate showed 

the same trend. The total weight gain / m3 of fish group fed the Amico-

Zime® can be calculated as 8.1 kg/m3 compared with 8kg/ m3 for the 

control group and 7.3 kg fish/ m3 for Bio-Bud® group. 

Table 3: Growth performance of tilapia fish fed the experimental diets. 

 

Initial 

weight 

(g/ fish) 

Final 

weight 

(g/ fish) 

Weight 

gain 

(g/ fish) 

Total 

gain 

(kg/m
3
) 

Average 

daily Gain 

(g/d) 

SGR 

(%/d) 

RGR 

(%) 

Treatment 1 12.94 107.19
a
 94.25

a
 8.01

a
 0.90 2.18

a
  732.65 

Treatment 2 12.79 98.19
a
 85.40

b
 7.26

b
 0.81 2.18

a
 667.32 

Treatment 3 11.53 106.97
a
 95.44

a
 8.11

a
 0.91 2.35

a
  844.83 

 

                Deguara et al. (1999). Reported that exogenous digestive 

enzymes were used to enhance fish growth by improving the digestibility 

of the nutrients, remove the anti-nutritional factors, improve the non-

starch polysaccharides, spare the utilization of the amino acids in enzyme 

synthesis and minimizing the environmental pollutants caused by 

minimizing the fish wastes. These results are in agreement with those of 

several authors like Khalafalla et al.(2010) who indicated that all 

mentioned growth parameters increased significantly (P<0.05) for fish 

groups fed diets containing Amico-Zime® compared to those fed diets 

without Amico-Zime®. On the other hand, the groups of fish fed diet 

without Amico-Zime® and fish meal recorded the lowest growth values. 

Moreover, groups fed diets containing 15% fish meal and 0.5 or 1% 

Amico-Zime® had significantly (P<0.05) higher values than other 

different treatments. Jackson et al. (1996) found that the utilization of 

external feed enzymes has not only improved fish performance but also it 
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has reduced the feed coast to produce one unit of gain and reduced fish 

excretion into the environment. Feord et al. (1996) came to the same 

results and found an improvement in growth performance of fish when he 

added exogenous enzymes to fish diets. 

Feed utilization parameters 

 Feed utilization parameters (Table 4) in the form of  feed in 

grams used to produce one gram gain (FCR) and  protein efficiency ratio 

(PER) in the form of unit body weight gain per unite protein fed. Better 

feed conversion ratio (FCR) was observed by fish group fed diet No. 3 

where the (Amico-Zime®) was included in the diet than the other 

experimental groups. The worst FCR was observed by fish groups fed the 

(Bio Bud®).   

The same trend was achieved for the protein efficiency ratio 

(PER), where the treatment 3 (Amico-Zime®) showed the highest 

significant (P<0.05) protein efficiency ratio (2.21), while the lowest 

significant one (P<0.05) was recorded by treatment 1 (the control). 

 

Table 4: Feed utilization parameters of tilapia fingerlings fed the 

experimental diets. 

 
Feed amount 

(g/ fish) 

FCR 

(g feed/ g gain) 
PER 

Treatment 1 168.07 1.78
b
 1.48

c
 

Treatment 2 157.94 1.87
a
 1.79

b
 

Treatment 3 142.14 1.48
c
 2.21

a
 

These results of feed utilization parameter were in agreement with 

several authors like (Yildirim and Turan, 2010) who reported that the best 

specific growth rate was observed at the group receiving enzyme complex 

group. Also, feed conversion ratio, protein efficiency ratio and apparent 

net protein utilization were significantly higher in all enzyme complex 

groups than that with control (p<0.01). The highest value of protein 
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content (21.75%) was observed at 0.75 g kg-1 enzyme complex group. 

The results suggested that enzyme supplementation can significantly 

improve growth performance and feed utilization in African catfish. 

Feord et al. (1996) who estimated that the aims of the addition of enzyme 

were to equals soy bean meal (plant protein) to that of fishmeal (animal 

protein); to maximize digestibility of dietary components, to improve 

weight gain, FCR and energy utilization, also reduce diet cost with high 

productive performance. As in the present experiment, exogenous 

digestive enzymes were used to enhance fish growth by improving the 

digestibility of the nutrients, remove the anti-nutritional factors, improve 

the non-starch polysaccharides, spare the utilization of the amino acids in 

enzyme synthesis  and minimizing the environmental pollutants caused 

by minimizing the fish wastes (Yigit and Olmez, 2010). These results are 

in agreement with Khalafalla et al. (2010) who reported that growth 

parameters increased significantly (P<0.05) for fish groups fed diets 

containing Amico-Zime® compared to those fed diets without Amico-

Zime®. On the other hand, the groups of fish fed diet without Amico-

Zime® and fishmeal recorded the lowest values of AWG, ADG and SGR. 

Jackson et al. (1996) found that the utilization of external feed enzymes 

has not only improved fish performance but also it has reduced the feed 

coast to produce one growth unit and reduce fish excretion into the 

environment. These results were in agreement with those of Yildirim and 

Turan (2010) who reported that the best specific growth rate was 

observed at the group receiving enzyme complex group. Also, feed 

conversion ratio, protein efficiency ratio and apparent net protein 

utilization were significantly higher in all enzyme complex groups than 

that with control (p<0.01). The results suggested that enzyme 

supplementation can significantly improve growth performance and feed 

utilization of African catfish. 

 

http://scialert.net/asci/author.php?author=Yasemin&last=Bircan%20Yildirim
http://scialert.net/asci/author.php?author=Funda&last=Turan
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Economical Evaluation: 

         In the present study the total return (the sale price of the harvested 

fish) were 292.89, 217.02 and 273.35 L.E and total return per kg live fish 

for treatments 3, 2, and 1 were found to be 7.65, 7.45, 7.56 L.E, 

respectively. These results indicated that the highest return was achieved 

by treatment 3 and the lowest price was in treatment 2. The coast per 

(Kg) was found to be 3.33, 4.21 and 4.01 L.E. for treatments 3, 2 and 1, 

respectively. Tilapias were marketed according to its size. These results 

indicated that the highest value was in treatment 3 and the lowest with 

treatment 2. The cost of management tank operation (Worker- 

Electricity- Ice) estimated to be 1.00 L.E per Kg. and calculated this paid 

out with the total coast. Net return per (kg) was found to be 3.32, 2.24 

and 2.55 L.E. for treatments 3, 2 and 1, respectively. Net return was 

highest for treatment 3 then treatment 1 while the lowest net return was 

obtained by treatment 2. All data about the economic statistics are listed 

in Table (5). 

Table 5: Economical Evaluation of the Experiment. 

Item 

Treatment 1 Treatment 2 Treatment 3 

Quantity 

Kg 

Value 

L.E./tank 

Quantity 

Kg 

Value 

L.E./tank 

Quantity 

Kg 

Value 

L.E/tank 

Total return 36.15 273.35 29.15 217.02 38.27 292.89 

Feed 64.53 145.19  54.56 122.76 56.46 127.03  

Management cost 1 36.15 1 29.15 1 38.27 

Net return   92.007   65.11   127.58 

 

CONCLUSION 

 In general, the results of this study indicated that the use of 

digestive enzymes e.g. Amico-Zime® as feed supplements enhanced 

growth performance, feed utilization and increase economical return.  



Use Of Some Natural Feed Supplements To …… 

 
152 

REFERENCES 

Boyd, C. E. and F. Lichkoppler 1979. Water quality management in pond 

fish culture. Auburn Univ. agric. Exp. Station. Research and 

Development series. No. 22, pp 30. 

Bomba, A., R. Nemcová; D. Mudrona and P. Guba 2002. The 

possibilities of potentiating the efficiency of probiotics. Trends 

in Food Science and Technology, 13: 121-126. 

Carter, C.G. and  R.C. Hauler 2000. Fish meal replacement by plant 

meals in extruded feeds for Atlantic salmon, Salmo salar L. 

Aquaculture, 185: 299-311. 

Deguara. S., K. Jauncey; J. Feord, and J. Lopez 1999. Growth and feed 

utilization of gillhead sea bream. Sparus aurata. Fed diets with 

supplementary enzymes. In Brufau J. (ed.), Tacon A. (Ed.). Feed 

manufacturing in the Mediterranean region: Recent advances in 

research and technology. Zaragoza: CIHEAM-IAMZ. Reus. 

Pain. 195-215. 

Duncan, D.B. 1955. Multiple range and multiple F-tests. Biomet. 11: 1-

15. 

FAO  2002 Status of the world fisheries and aquaculture 2002. FAO. 

Rome. 150 pp. 

FAO 2006 Prospective analysis of the future aquaculture development: 

the role of COFI Sub-Committee on Aquaculture. A working 

document prepared for the third session of the Committee on 

Fisheries Sub-Committee on Aquaculture. FAO. Rome. 

Feord, J. C. 1996. Exogenous enzymes improve performance of carp and 

tilapia when fed diets containing high levels of soya bean meal. 

Vll International Symposium on Nutrition and Feeding of fish. 

GAFRD 2011. Statistical book for General Authority For Fish Resource 

Development (2011), 9: 1- 106 . 

Green, B. W., Z. El-Nagdy, H. Hebicha, I. Shaker; D. Kenawy and A.R. 

EI-Gamal 1995. Evaluation of Nile tilapia production systems in 



Elaraby et al. 153 

Egypt. Research Reports. Pond Dynamics/Aquaculture 

Collaborative Research Program. 

Jackson, L.S., M.H. Li and E.H. Robinson 1996. Use of microbial 

phytase in channel catfish lctalurus punctatus diets to improve 

utilization of phytate phosphorus. Journal of the world 

Aquaculture Society. 27: 309 – 313. 

Jauncey, K and B. Rose 1982. A Guide to Tilapia Feeds and Feeding, 

Institute of Aquaculture, University of Sterling, Scotland. 27: 

43-54. 

Khalafalla, M. M., M. I. Bassiouni; N. M. Eweedah and H. M. Elmezyne 

2010. Performance of Nile tilapia (Oreochromis niloticus L.) 

fingerlings fed diets containing different levels of Amico-

Zime®. J. Agric. Res. Kafer El-Shiekh Univ., 36: 111- 122. 

Klaenhammer. T.D. and M.J. Kullen 1999. Selection and design of 

probiotics. International Journal of Food Microbiology 50: 45- 

57. 

Lara-Flores, M., M.A. Olvera-Novoa; B.E. Guzma´n-Me´ndez and W. 

Lo´pez-Madrid 2003. Use of the bacteria Streptococcus faecium 

and Lactobacillus acidophilus, and the yeast Saccharomyces 

cerevisiae as growth promoters in Nile tilapia (Oreochromis 

niloticus). Aquaculture, 216: 193-201. 

Li, P. and D.M. Gatlin III 2004. Dietary brewers yeast and the prebiotic 

Grobiotic TM  AE influence growth performance, immune 

response and resistance of hydride striped bass (Morone 

chrysops X M. saxatilis) to Streptococus iniae infection. 

Aquaculture, 231: 445-456. 

Li, P. and D.M. Gatlin III 2005. Evaluation of the prebiotics GroBiotic R-

A and brewers yeast as dietary supplements for sub-adult 

hydride striped bass (Morone chrysops X M. saxatilis) 

challenged in situ with Mycobacterium marinum.  Aquaculture, 

248: 197-205 . 



Use Of Some Natural Feed Supplements To …… 

 
154 

NRC 1993. Nutrient requirements of fish. National Academy 

Press,Washington D.C. 

Steel, R.G.D.  and J.A. Torrie 1980. Principles and procedures of 

statistics. 2nd ed., USA McGraw Hill pp. 183 – 193. 

Tacon, A. G. J. and A. J. Jackson 1985. Utilization of conventional and 

unconventional protein sources in practical fish feeds. Pages 

119–145 in C. B.Cowey, A. M.Mackie, and J. G.Bell, editors. 

Nutrition and feeding in fish. Academic Press, London, UK. 

Viola, S., H. Angeoni and E. Lahav 1994. Present limits of protein 

sparing by amino acid supplementation of practical carp and 

tilapia feeds. Bamidgeh, 46: 212 – 222. 

Yigit, N.O. and M. Olmez 2009. Canola meal as an alternative protein 

source in diets for fry of tilapia (Oreochromis niloticus). 

Bamidgeh,  61: 35-41. 

Yigit, N.O. and M. Olmez 2010. Effects of cellulase addition to canola 

meal in tilapia (Oreochromis niloticus L.) diets. 305: 102-108 

Yildirim, Y. B. and F. Turan 2010. Effects of Exogenous Enzyme 

Supplementation in Diets on Growth and Feed Utilization in 

African Catfish (Clarias gariepinus). Journal of animal and 

veterinary advances year. (9): 327-331. 

 

 

 

 

 

 

 

 

 

 

 



Elaraby et al. 155 

اجى ــن الأداء الإنتــة لتحسيــة الطبيعيــافات الغذائيــض الإضـتخذام بعــزاســتأثي

 ماكــى الأســف

محمد السيذ العزبى
1

أمين عبذ المعطى الجمل -
2

-  

محمد عبذ الباقى عامز
2

طارق أبو المكارم -
2

 

 ِظـش -اٌمب٘شة  –ٚصاسة اٌضساػت ٚاسخظلاذ الأساػي  –اٌٙيئٗ اٌؼبِٗ ٌخّٕيت اٌثشٚة اٌسّىيت  1

شبشا اٌخيّت  -شّس ػيٓ خبِؼت - اٌضساػت وٍيت - الأسّبن إٔخبج شؼبت   –اٌسيٛأي الإٔخبج لسُ 2

  ِظش -اٌمب٘شة  –

 العربـــى صـالملخـ

 لسُ الإٔخبج اٌسيٛأي ، في ٔظبَ ِغٍك في شؼبت إٔخبج الأسّبن اٌذساستحُ إخشاء ٘زٖ 

سيت ِظش اٌؼشبيت. وبْ اٌٙذف ِٓ ٘زٖ اٌخدشبت خّٙٛ ، خبِؼت ػيٓ شّس ، وٍيت اٌضساػت ،

دساست حأثيش اسخخذاَ بؼغ الإػبفبث اٌغزائيت ػٍٝ الأداء الإٔخبخي لإطبؼيبث اٌبٍطي إٌيٍي 

ِخش ِىؼب ِيبٖ ٌىً  1خُ/ سّىت( ٚ اٌخي حُ حخضيٕٙب في خضأبث بلاسخيىيت ) 12.1 – 11.5)

أزٛاع  4ِؼبِلاث ٚحُ حخظيض  3حؼّٕج اٌخدشبت ػٍٝ  .سّىت / خضاْ 55ِّٕٙب( بّؼذي 

ػبفبث ػببسة لإسخخذاَ إػبفبث ؽبيؼيت فٝ ِؼبٍِخيٓ ُِٕٙ ٚوبٔج  ٘زٖ ااخخببس اٌىً ِؼبٍِت . حُ 

ِدّٛػت خّبئش زيت حؼشف ببٌبيٛ بٛدص(. حُ  –ػٓ ) ِدّٛػت إٔضيّبث حؼشف ببلأِيىٛ صايُ 

وبٔج ج اٌّؼبٍِت اٌثبٔيت بيٓ اٌثلاد ِؼبِلاث بيّٕب وبٔ ّدّٛػت ِمبسٔتو حخظيض أٚي ِؼبٍِت

) بيٛ بٛدص( إٌٝ ِىٛٔبث اٌؼٍيمت ٚاٌّؼبٍِت  % خّبئش زيت حؼشف حدبسيب   0.05إػبفت ػببسة ػٓ 

 % ِدّٛػت إٔضيّبث حؼشف حدبسيب  )أِيىٛصايُ( إٌٝ ِىٛٔبث اٌؼٍيمت. 0.05اٌثبٌثت ٘ٝ إػبفت 

سّبن لأسيت ٌٍت اٌ% ِٓ اٌىخ7يِٛيب بّؼذي  ِؼبِلاث( 3) اي حُ حغزيت اٌخدشبت ببٌىبًِ

خُ ، ٚبّؼذي  70-40يت ػٍٝ ٚصْ ِٓ ٍت اٌس% ِٓ اٌىخ5خُ ، ِٚؼذي  40-10ػٍٝ ٚصْ ِٓ 

 3، وبٔج اٌٛخببث حمسُ يِٛيب ػٍٝ ٚزخٝ ٔٙبيت اٌخدشبت خُ  70يت ػٍٝ ٚصْ اٌس% ِٓ اٌىخٍت 3

في اٌٛازذة ظٙشا ، ٚاٌثبٌثت  في اٌثبٔيتٚص ،  10حّبَ اٌسبػت في ٌٚٝ الأ ، ٚخببث خلاي اٌيَٛ

 ٚوبٔج حؤخز ػيٕبث ِٓ الآسّبن وً . سبٛعأيبَ فٝ الأ 6اٌشابؼت ػظشا ٌّذة اٌسبػت حّبَ 

 وّيبث اٌؼٍف.إػبدة حمذيش ٚصاْ ٚأسبٛػيٓ ؽٛاي اٌخدشبت ٌخمذيش الأ

ٗ ) اٌفشق بيٓ سّبن حُ اٌسظٛي ػٍيٌلأ ٚصْطبفٝ فٝ ٔٙبيت اٌخدشبت حبيٓ أْ أػٍٝ 

 15.44ِيىٛصايُ )ِٓ اٌّؼبٍِت اٌثبٌثت ٚاٌخٝ حؼشف ببلأ ئٝ ٚاٌٛصْ الإبخذائٝ(اٌٛصْ إٌٙب

سُ ) اٌبيٛبٛدص( ٌٛزع ألً ِؼذلاث ّٔٛ ِمبسٔت بفٝ اٌّؼبٍِت اٌثبٔيت ٚاٌّؼشٚفت بخُ/سّىٗ(، ٚ

حغزيخٙب بّؼبٍِت الآِيىٛصايُ حُ سّبن اٌخٝ أيؼب ٌٛزع أْ ِدّٛػت الأ .الأخشحيٓببٌّؼبٍِخيٓ 

 %(.544.53ّٔٛ ) ٔسبت %( ٚأػ2.35ٍٝ) ٔسبٝ يِٛٝذي ّٔٛ أػطج أػٍٝ ِؼ
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سّبن اٌخٝ حُ حغزيخٙب بئػبفت زع أْ ِدّٛػت الأؽبمب ٌّؼبييش إسخخذاَ الآػلاف ٌٛ

وّيبث اٌؼٍف اٌخٝ حُ حٛفيش٘ب  اسخٙلان ِؼبٍِت فٝ فؼًِيىٛصايُ ) اٌّؼبٍِت اٌثبٌثت( وبٔج أالأ

ودُ 1.45أٜ أْ وً  (1: 1.45لاث زٛاٌٝ )أزسٓ ِؼبًِ حسٛيً بيٓ اٌّؼبِأظٙشث ٚببٌخبٌٝ 

ِؼذلاث وفبءة أداء  خشٜ، وزٌه سدٍجِمبسٔت ببٌّؼبِلاث الأدُ ٌسُ أسّبن و1ػٍف يٕخح ػٕٗ 

ِيىٛصايُ( بيّٕب وبٔج )الأفٝ اٌّؼبٍِت اٌثبٌثت وبٔج ( 2.215سخفبدة ِٕٗ أػٍٝ ليّت )اٌبشٚحيٓ ٚالا

 ٛدص(.( فٝ اٌّؼبٍِت اٌثبٔيت )اٌبيٛب1.756ألً ليّت ) 

ػٍٝ أاداث اٌىٍيت ٚاٌشبر اٌظبفٝ وبٔج لخظبديت أثبخج أْ الإيشدساسبث اٌؼبئذاث الا

ِيىٛصايُ( ِمبسٔت بببلٝ اٌّؼبِلاث.اٌّؼبٍِت اٌثبٌثت زممج أػٍٝ ػبئذ ) الأ فٝ اٌّؼبٍِت اٌثبٌثت

وزٌه  خٕيٗ ِظشٜ( 217.02ٔيت ألً ػبئذ )خٕيٗ ِظشٜ( بيّٕب زممج اٌّؼبٍِت اٌثب 212.51)

خٕيٗ ِظشٜ(  127.55اٌّؼبٍِت اٌثبٌثت )الآِيىٛصايُ( أػٍٝ ليّت ) فٝسببذ طبفٝ الأ وبْ

 خٕيٗ ِظشٜ(. 65.11ٚوبٔج ألٍُٙ اٌّؼبٍِت اٌثبٔيت )اٌبيٛ بٛدص( فٝ الآسببذ بميّت )

اٌخدشبت في ®  صايُ -يّىٓ أْ ٔخٍض إٌٝ أٔٗ ببسخخذاَ ِدّٛػت أٔضيّبث الأِيىٛ

بخيت ِخفٛلت ِمبسٔت ِغ الأػلاف بذْٚ إػبفبث )اٌىٛٔخشٚي( أٚ إٔخاٌسبٌيت حُ اٌسظٛي ػٍٝ ليُ 

 اٌّدّٛػت اٌخٝ حُ إػبفت خّبئش اٌبيٛبذص ػٍيٙب.

 –أسحفبع أسؼبسأػلاف الأسّبن  )أػطج ٘زٖ اٌذساست زٍٛي ٌبؼغ اٌّشبوً ِثً 

بن أزخيبج الأسّ  -أزخيبج الأسّبن ٌٍبشٚحيٓ اٌّشحفغ في ػلائمٙب  –ٔمض اٌّٛاد اٌؼٍفيت اٌخبَ 

٘ؼُ اٌىشبٛ٘يذساث ببٌٕسبت   -ٌٍبشٚحيٓ اٌسيٛأٝ اٌّشحفغ اٌسؼش ٚأسخبذاٌت ببٌبشٚحيٓ إٌببحٝ 

   بأسخخذاَ  ٚرٌه (اٌّٛاد اٌّثبطت ٌٍّٕٛ اٌّٛخٛدة فٝ بؼغ اٌخبِبث اٌؼٍفيت   –  ٌلأسّبن

 الأِيىٛ صايُ .

 


