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ABSTRACT: A total number of 300 females Dokky 4 at 8-wks-old were 

randomly taken to study the prediction of productive performance by 

measurements of blood plasma calcium, glucose and alkaline phosphatase 

activity at 8 weeks of age. Birds were divided into three equal groups 

according to the level of each blood plasma calcium, glucose and alkaline 

phosphatase activity.  Each group were subdivided into two subgroups 

according to the level of plasma calcium (10.59 vs 8.78 mg/dl), glucose 

(170.09 vs 137.16 mg/100 ml) and alkaline phosphatase (201.11 vs 173.23 

Iu/L) as high and low groups. Birds of high plasma calcium concentration 

had significantly higher body weight at 12, 16 and 20 weeks of age, body 

weight gain during all periods studied, body weight at sexual maturity, egg 

number production and egg mass than that in birds of low plasma calcium 

concentration. While, hens with lower plasma calcium concentration 

matured earlier than higher ones. Birds of high plasma glucose 

concentration had insignificantly higher body weight at all ages studied, 

body weight gain during all periods, body weight at sexual maturity and 

egg weight than the lower ones. While, earlier of the sexual maturity, egg 

number production and egg mass were shown in hens of low plasma 

glucose concentration higher than the high ones.  Birds with higher plasma 

alkaline phosphatase activity gave significantly (P≤0.05) body weight at 

12, 16 and 20 weeks of age, body weight gain during periods 8-12 and 12-

16 weeks of age, earlier sexual maturity and body weight at sexual 

maturity greater than that the lower plasma alkaline phosphatase activity. 

While, egg produced from hens with low plasma alkaline phosphatase 

activity was better than that produced from the high ones. Plasma calcium 

seemed to be positively correlated with body weigh at all ages studied, 

body weight gain during periods 8-12 and 12-16 weeks, body weight at 

sexual maturity, egg number and egg mass. Body weight at 8 and 12 weeks 

of age,  body weight gain during periods 8-12 and 16-20 weeks  and both 

body weight and age at sexual maturity were positively correlated with 
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plasma glucose level.  Plasma alkaline phosphatase activity showed 

positive correlation with body weight at 8 and 12 weeks, age at sexual 

maturity and egg weight. Positive and significant correlation was found 

between plasma calcium level with both plasma glucose level and alkaline 

phosphatase activity and between plasma glucose with plasma alkaline 

phosphatase activity. It is concluded that laying hens had high plasma 

calcium or low plasma both glucose and alkaline phosphatase activity at 

early age (8 weeks) gave egg number and egg mass greater than the other 

concentrations which curtained from phenotypic correlation between both 

egg number and egg weight with previous blood plasma constituents.    

INTRODUCTION 

           A significant relationship between alkaline phosphatase activity and 

productive traits of chickens could be of value to breeders for selection in 

early life.  It could eliminate the need to record these traits later and 

consequently reduce the intervals between successive generations (Al-

Bustany et al., 1998).   The relationship between plasma alkaline 

phosphatase activity and the performance traits of chickens has been 

studied in several laboratories.  Singh et al. (1983) found that the alkaline 

phosphatase activities were higher in pullets selected for higher production.  

However, the data obtained by Gootwine and Brody (1979) failed to show 

a relationship between alkaline phosphatase activity and production traits.  

Age and body weight at sexual maturity are important economic traits, 

which affect on potentiality of egg production.  The level of several blood 

constituents is quite different in female birds when various reproductive 

states are compared (Bacon et al., 1980).  The study of such variation in 

blood constituents in chickens could be associated with growth and egg 

production.  The respective association may explain the physiological basis 

concerned with performance of both productive and reproductive traits.  

Numerous investigations were conducted to relate chicken performance 

with some physical and chemical parameters of blood (Mady, 1990, and 

El-Bogdady et al., 1993).  However, the findings of these investigators 

demonstrated some conflict results in this respect. 

           Egg production depends on many characters such as age at sexual 

maturity, egg number, body weight, egg weight, shell thickness, egg 

specific gravity and others (Muir, 1990 and Brah et al., 1992) which 

influence egg production independently and/or associated with each other.  

Several investigators have estimated the correlations among the different 

economic traits in chickens (Prakashbabu, 1978 and Verma et al., 1983).   
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          Blood biochemical traits could be important as indicators in breeding 

for high productivity (Obeidah et al., 1978).  The value of an indicator trait 

depends on applied breeding scheme, correlation between a particular 

indicator trait and the relevant production trait and heritability of the 

indicator trait and production trait (Lovendahl et al., 1989). 

Existence of any significant relationship between biochemical 

features such as alkaline phosphatase activity, glucose and calcium with 

performance, may help to identify a selection program which can be used 

in early life to minimize or obviate later recording of performance traits.  

This could also result in the shortening of the generation interval and 

thereby help in increasing the genetic gain per unit of time (Hassan, 1993). 

     The present study aimed to predict productive performance of Dokky 4 

laying hens by the measurement of blood plasma calcium, glucose and 

alkaline phosphatase activity at 8 weeks of age. 

MATERIALS AND METHODS 

         The present study was carried out at the Poultry Farm of Sakha 

Animal Research Station, Animal Production Research Institute, Ministry 

of Agriculture. A total numbers of 300 Dokky 4 females chicks were taken 

randomly at 8 weeks of age, wing-banded and blood was collected 

individually from each bird in heparinized tubs in the morning (between 8 

and 10 o'clock) before feeding and centrifuged at 3000 rpm for 20 minutes 

to determine the level of blood plasma calcium, glucose and alkaline 

phosphatase activity and were divided to six groups (high or low for both 

calcium, glucose and alkaline phosphatase activity). Plasma calcium (10.59 

vs 8.78 mg/dl), glucose (170.09 vs 137.16 mg/100 ml) and alkaline 

phosphatase (201.11 vs 173.23 Iu/L).  The birds were separately kept in 

floor grower rooms from 8 till 20 weeks of age then transferred to 

individual egg production cages till the end of the first three months after 

sexual maturity.  The birds were fed a grower diet (15% CP and 2700 

Kcal) up to 20 weeks then fed a layer diet (16.5% CP and 2750 Kcal) up to 

the first 90 days of laying period.  Birds were fed ad libitum and fresh 

water was available continuously. Birds were exposed to natural day light 

till sexual maturity and to 16 hours light/day during egg production period.   

The studied traits:- 

          Individual body weight in grams was recorded at 8, 12, 16 and 20 

weeks of age.  Body weight gain was calculated using the following 

equation: 

ΔW = W1 – W0  
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Where: ΔW = Weight gain during a certain period. 

            W1 = Body weight at the end of a certain period. 

            W0 = Body weight at the start of a certain period. 

        Body weight and age at sexual maturity were recorded at the first egg 

laid for each hen.  Egg number, egg weight and egg mass (number of eggs 

x egg weight per hen) from sexual maturity up to 90 days of egg 

production were recorded for each hen. The phenotypic correlation was 

estimated between blood plasma constituents which were measured at 8 

weeks of age (calcium, glucose and alkaline phosphatase enzyme) and all 

productive traits studied. The data were analyzed by the least square means 

method described by SAS (1996).   

The following model was used:- 

Yik = μ + Bi + eik 

Where : 

Yik : observation. 

μ : the overall mean. 

Bi : Blood plasma level effect. 

eik : random effect. 

RESULTS AND DISSCUSSION 

The relation between plasma calcium, glucose and alkaline 

phosphatase concentration at 8 weeks of age and productive 

performance: 

1) Body weight:- 

       Data tabulated in Table (1) illustrated that body weight at different 

ages from 8 up to 20 weeks of age in Dokky 4 females related with blood 

plasma calcium, glucose and alkaline phosphatase levels at 8 weeks of age.  

It was clear that body weight in birds of high plasma calcium concentration 

was significantly (P≤0.05) higher than in birds of low plasma calcium 

concentration at 12, 16 and 20 weeks of age. Body weight in birds of high 

plasma glucose concentration was insignificantly greater than low ones at 

all ages studied. 

       Birds with higher plasma alkaline phosphatase activity gave 

significantly (P≤0.05) body weight at 12, 16 and 20 weeks of age greater 

than that the lower plasma alkaline phosphatase activity.  
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2) Body weight gain:-  

        Data presented in Table (2) show that the average body weight gain in 

birds with higher plasma calcium concentration was significantly (P≤0.05) 

greater than that in birds with lower plasma calcium concentration during 

all periods studied. 

          High plasma glucose concentration birds had insignificantly body 

weight gain during all periods studied higher than low ones. 

          Body weight gain was significantly (P≤0.05) greater in birds of high 

plasma alkaline phosphatase activity than low ones during periods 8-12 

and 12-16 weeks of age.  An opposite trend was noticed during period 16-

20 weeks of age. 

These results are in agreement with Smith and Goodman (1970), Banerjee 

et al. (1973) and Hassan (1993) who indicated that higher enzyme alkaline 

phosphatase activity is associated with better growth rate.   

3) Sexual maturity:-   

        Table (3) shows averages of body weight and age at sexual maturity 

within different levels of blood plasma calcium, glucose and alkaline 

phosphatase activity at 8 weeks of age in Dokky 4 laying hens. The results 

indicated that hens with higher plasma calcium concentration had 

significantly (P≤0.05) body weight at sexual maturity greater than lower 

ones.  While, the hens with lower plasma calcium concentration were 

matured earlier than higher ones. These results are disagreement with 

reported by El-Bogdady et al., (1993) and Kalama et al. (2000) who 

showed that the concentration of calcium was significantly (P≤0.05) higher 

in the layers reached sexual maturity in earlier ages.  

         Body weight at sexual maturity was insignificantly higher in hens of 

high plasma glucose concentration than low ones.  While, earlier sexual 

maturity was shown in hens of low plasma glucose concentration.  The 

difference in this respect was not significant. These results are in 

agreement with Kalama et al. (2000) who found that the plasma glucose 

concentration was lower in the layers reached sexual maturity earlier ages. 

On the other hand, Hassan (1993) indicated that the lower serum glucose 

birds had later age at sexual maturity than the high ones. 

        Hens of the higher plasma alkaline phosphatase activity had 

significantly (P≤0.05) earlier sexual maturity and body weight at sexual 

maturity higher than that of the low ones.  
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         These results are in agreement with Singh et al. (1983), El-Attar and 

Bahieldin (1995) and Kalama et al. (2000) who indicated that higher 

enzyme alkaline phosphatase activity is associated with earlier sexual 

maturity than the low ones.  

4) Egg production:-     

       Data obtained from Table (3) present egg production during first 90 

days of production within different levels of blood plasma calcium, 

glucose and alkaline phosphatase activity at 8 weeks of age in Dokky 4 

laying hens.  It was found that hens of the higher plasma calcium 

concentration gave the better egg number and egg mass, and the 

differences in this respect were significant (P≤0.05). While, egg weight 

was nearly similar in both hens of high and low plasma calcium 

concentration. These results are in agreement with Jain and Rawat (1977) 

who found that when serum calcium level increased, the egg production 

was also increased. Moreover, Hassan (1993) indicated that hens higher 

with plasma calcium concentration had better egg number and egg mass 

than the lower ones.  

      Egg number and egg mass were insignificantly higher in hens with low 

plasma glucose concentration than high ones. An opposite trend was true 

for egg weight. These results are in agreement with Hassan (1993) and 

Kalamah, (1995) who showed that the low egg production hens had 

insignificantly higher plasma glucose as compared to the high ones. These 

results are disagreement with Abdel Rahman and El-Nadi (1985) who 

found that the plasma glucose was considerably higher in the active laying 

hens than that in inactive ones, but the differences were not significant.   

          Egg produced from hens with low plasma alkaline phosphatase 

activity was better than that produced from high ones.  The difference in 

this respect, was not significant (P≤0.05).  These results are in agreement 

with Hassan (1993) who indicated that higher enzyme alkaline phosphatase 

activity is associated with lower egg weight and egg production. On the 

other hand, Mclung et al., (1972) and Gootwine and Brody (1979) failed to 

reveal any relation between the alkaline phosphatase activity and egg 

production. The present results failed to confirm the suggestion that 

alkaline phosphatase activity is related to egg production of the laying hen 

as reported by Al-Bustany et al.  (1998). 
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Phenotypic correlation between plasma calcium, glucose and alkaline 

phosphatase and   productive performance: 

Body weight:-  

       In Table (4) plasma calcium concentration at 8 weeks of age seemed to 

be significantly and positively correlated with body weigh at all ages 

studied. This result agrees with Hassan (1993) who showed positive 

phenotypic correlation between plasma calcium with body weight at 4 and 

8 weeks of age.  

         Body weight at 8 and 12 weeks of age were positively correlated with 

plasma glucose.  On the other hand, body weights at 16 and 20 weeks of 

age were negatively correlated with plasma glucose. The same result was 

obtained by Hassan (1993) who showed positive phenotypic correlation 

between plasma glucose with body weight at 4 and 8 weeks of age. 

Moreover, Peebles et al. (2005) found positive correlations between 

plasma glucose and body weight at hatch.  

         Plasma alkaline phosphatase activity showed a positive phenotypic 

correlation with body weight at 8 and 12 weeks, whereas negative 

correlation at 16 and 20 weeks of age. These results are in agreement with 

Hassan (1993) who showed that the phenotypic correlation between 

alkaline phosphatase activity and body weight was positive at 4 and 8 

weeks of age. 

Body weight gain:- 

         In Table (5) plasma calcium was positively correlated with body 

weight gain during periods 8-12 and 12-16 weeks, whereas was negative 

correlation during period 16-20 weeks of age.  Positive and low phenotypic 

correlation of plasma glucose with body weight gain during periods 8-12 

and 16-20 weeks, whereas was negative phenotypic correlation between 

plasma glucose with body weight gain during period 12-16 weeks of age. 

These results are in agreement with the results of Hassan (1993) who found 

that there was low positive phenotypic correlation between growth rate 

during period 4-8 weeks of age with each plasma calcium and glucose. 

While a negative and low phenotypic correlation was found between 

plasma alkaline phosphatase activity and body gain during all periods 

studied.  

Sexual maturity:- 

     A positive correlation was found between plasma calcium and body 

weight at sexual maturity (Table 6). On the other hand, plasma calcium 

was negatively correlated with age at sexual maturity. The same trend was 
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found with Hassan (1993) who found a significant and negative phenotypic 

correlation of plasma calcium with age at sexual maturity. However, 

Kalamah (1995) showed that age of sexual maturity had insignificantly and 

positively correlated with plasma calcium, while plasma calcium did not 

correlate with body weight at sexual maturity. 

      Plasma glucose had low positive correlation with both body weight and 

age at sexual maturity. The phenotypic correlation of plasma glucose with 

body weight at sexual maturity was positive, while negative phenotypic 

correlation was obtained with age at sexual maturity (Hassan, 1993).  

         Low positive correlation of plasma alkaline phosphatase activity was 

observed with age at sexual maturity, whereas was negatively correlated 

with body weight at sexual maturity. These results are in agreement with 

Wilcox et al. (1963) who found a significant positive phenotypic 

correlation between alkaline phosphatase level and age at sexual maturity.   

Egg production: 

        In Table (6) egg number and egg mass in the first 90 days of 

production were positively correlated with plasma calcium.  Whereas, a 

negative correlation was observed between plasma calcium and egg 

weight. These results are in agreement with Kamar et al. (1985) who found 

significant and positive phenotypic correlation between plasma calcium 

concentration and egg production traits.  These results are disagreement 

with Kalamah, (1995) who indicated that there was a significant negative 

correlation between calcium level and egg number. 

      Plasma glucose at 8 weeks of age appeared to be negatively correlated 

with egg number, egg weight and egg mass during the first 90 days of 

production. These results are in agreement with Narayana et al. (1991) and  

Abdel-Latif (2001) who found that egg number, egg weight and egg mass 

during the first 90 days of production appeared to be negatively  correlated 

with plasma glucose for Dandarawi hens at 8 weeks of age.  

            Plasma alkaline phosphatase activity at 8 weeks of age seemed to 

be positively correlated with egg weight, whereas negatively correlated 

with both egg number and egg mass in the first 90 days of production. The 

positive correlation of alkaline phosphatase activity with egg weight 

indicate that this enzyme is one of the main factors in mobilizing calcium 

and phosphorus in laying hens (Hassan, 1993). However, some workers 

found a positive correlation between egg production traits and alkaline 

phosphatase (Amin et al., 1980, Abdel Rahman and El-Nadi, 1985 and Al-



Prediction, Productive Performance, Calcium, Glucose, Alkaline phosphatase. 

857 

 

Bustany et al., 1998) while reported a negative correlation (Engh and 

Wilcox, 1971 and Singh et al., 1983). 

Phenotypic correlation among plasma calcium, glucose and alkaline 

phosphatase: 

      The phenotypic correlation among plasma calcium, glucose and 

alkaline phosphatase activity at 8 weeks of age was shown in Table (7). It 

was clear that  a significant and high positive correlation was found 

between plasma calcium and both plasma glucose and alkaline phosphatase 

activity.  Similarly, plasma glucose showed significant correlation with 

plasma alkaline phosphatase activity. These results are in agreement with 

Jain and Rawat (1977) and Hassan (1993) who showed a significant and  

positive  phenotypic correlations between calcium and both alkaline 

phosphatase activity and glucose, while between alkaline phosphatase 

activity and glucose was not significant and this reflects the existence of at 

least two calcium-regulating mechanisms: one depending on the 

relationship between calcium and alkaline phosphatase activity, and the 

other on the relationship between calcium and glucose. 

From the present results, it could be concluded that laying hens had 

high plasma calcium or low plasma both glucose and alkaline phosphatase 

activity at early age (8 weeks) gave egg number and egg mass greater than 

the other concentrations which curtained from phenotypic correlation 

between both egg number and egg weight with previous blood plasma 

constituents. 

It could be also recommended; that previous blood plasma constituents can 

be done as prediction indicators to increase and improve egg production 

and can be also used in selection programs to improve egg production traits 

of chickens at early ages (8 weeks) and this has the advantages of saving 

time and efforts. 
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Table 1. Least-square means (LSM ± SE) of body weight at different ages for 

high and low plasma calcium,  glucose and alkaline phosphatase 

concentration at 8 weeks of age in Dokky 4 chickens.  

Body weight 

 

 Plasma      

8 wk 

 

12 wk 

 

16 wk 

 

20 wk 

 

 

 

Calcium 

 

High 

Low 

 

 

463.96±10.437 

457.00±10.246 

 

1046.98±15.984 

897.64±15.691 

 

1322.08±17.864 

1114.55±17.536 

 

1460.57±17.405 

1304.55±17.085 

Significance N.S * * * 

 

 

Glucose 

 

High 

Low 

 

 

471.08±11.070 

454.46±10.564 

 

983.14±19.475 

954.29±18.585 

 

1213.33±23.576 

1195.89±22.499 

 

1407.06±20.844 

1367.68±19.892 

Significance N.S N.S N.S N.S 

 

 

Alk. 

Pho. 

 

High 

Low 

 

 

450.35±11.858 

471.18±10.888 

 

1071.40±17.134 

901.37±15.732 

 

1349.77±18.788 

1115.10±17.251 

 

1482.56±17.578 

1308.24±16.141 

Significance N.S * * * 

NS = not significant, * significant at P< 0.05 

 

Table 2. Least-square means (LSM ± SE) of body weight gain during different 

periods for high  and low plasma calcium,  glucose and alkaline 

phosphatase concentration at 8 weeks of  age in Dokky 4 chickens.  

      Body gain 

 

 Plasma      

8-12 wks 

 

12-16 wks 

 

16-20 wks 

 

 

 

Calcium 

 

High 

Low 

 

 

583.02±18.626 

440.64±18.284 

 

275.09±10.058 

216.92±9.873 

 

191.82±14.812 

138.49±15.089 

 

Significance * * * 

 

 

Glucose 

 

High 

Low 

 

 

512.06±23.307 

499.82±22.242 

 

241.61±10.290 

230.20±10.783 

 

193.73±14.472 

171.79±13.811 

Significance N.S N.S N.S 

 

 

Alk. Pho. 

 

High 

Low 

 

 

621.05±20.671 

430.20±18.981 

 

278.37±11.077 

213.73±10.171 

 

132.79±15.406 

193.14±14.146 

Significance * * * 

NS = not significant, * significant at P< 0.05 
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Table 4. Phenotypic correlation between plasma calcium, glucose and 

alkaline phosphatase Concentration at 8 weeks of age and 

body weight at 8, 12, 16 and 20 weeks of age of female Dokky 

4 chickens. 

Body weight 

Plasma 

8 wk 

 

12 wk 

 

16 wk 

 

20 wk 

 

Calcium 0.511* 0.430* 0.489* 0.446* 

Glucose 0.034 0.015 -0.080 -0.005 

Alk. Pho 0.037 0.059 -0.032 -0.089 

                    * significant at P< 0.05 

 

Table 5. Phenotypic correlation between plasma calcium, glucose and 

alkaline phosphatase Concentration at 8 weeks of age and body 

weight gain during periods 8-12, 12-16 and 16-20 weeks of age of 

female Dokky 4chickens. 

 * significant at P< 0.05 

  

Body gain 

 

Plasma 

8-12 wks 12-16 wks 16-20 wks 

Calcium 0.388* 0.270 -0.145 

Glucose 0.001 -0.201 0.122 

Alk. Pho. -0.005 -0.046 -0.128 
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Table 6. Phenotypic correlation between plasma calcium, glucose and 

alkaline phosphatase concentration at 8 weeks of age and sexual 

maturity (body weight and age),   egg number, egg weight and 

egg mass during the first 90 days of egg production of female 

Dokky 4 chickens.   

   

Sexual Maturity 

 

 Traits 

 

 Plasma      

Body weight 

(g) 
Age (day) Egg number Egg weight Egg mass 

Calcium 0.350 -0.264 0.305 -0.081 0.276 

Glucose 0.022 0.071 -0.247 -0.053 -0.246 

Alk. Pho. -0.101 0.313 -0.222 0.209 -0.127 

* significant at P< 0.05 

  

Table 7. Phenotypic correlation among plasma calcium, glucose and 

alkaline phosphatase activity at 8 weeks of age of female Dokky 4 

chickens 

 

 

Plasma 

Calcium Glucose Alk. Pho 

Calcium ----------- 0.858* 0.511* 

Glucose ------------- ----------- 0.399* 

Alk. Pho. ----------------- ----------- ------------ 

* significant at P< 0.05 
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 الولخص العربي

 التٌبؤ بالأداء الاًتاجً للذجاج البياض بتقذير بعط هكىًات الذم

  هحوذ هحوىد سليواى– ًصرٍ بذير عىظيي – فىزي علً عبذ الغًٌ –علاء كوال علن الذيي 

  جيسٍ – دقً – وزارة السراعَ – هركس البحىث السراعيَ –هعهذ بحىث الاًتاج الحيىاًً 

 أساتيغ حيث ذٌ 8 ػْذ ػَش 4 اّثٚ ٍِ سلاىح دقٚ 300 ذٌ اخشاء ٕزا اىثحث ػيٚ ػذد 

اخزٌٕ ػش٘ائيا ىذساسح اٍناّيح اىرْثؤ تالأداء الاّراخٚ ػِ طشيق قياط ذشميضاخ  اىناىسيً٘ 

  (اىَدَ٘ػح اىثاىثح)ٗأّضيٌ اىف٘سفاذيض اىقاػذٙ  (اىَدَ٘ػح اىثاّيح)، اىدي٘م٘ص (اىَدَ٘ػح الأٗىٚ)

ٗقذ ذٌ ذقسيٌ مو ٍدَ٘ػح ٍِ اىَداٍيغ اىثلاثح  ( أساتيغ8)فٚ تلاصٍا اىذً فٚ الأػَاس اىَثنشج 

ٗأٗضحد اىْرائح  (ٍْخفض- ػاىٚ )اىساتقح اىٚ ٍدَ٘ػريِ ذثؼا ىرشميضاخ اىثلاصٍا اىساتقح اىٚ 

 :ٍاييٚ

، 12ٗخذ أُ اىطي٘س را خ اىرشميض اىؼاىٚ ٍِ اىناىسيً٘ أػطد ٗصُ خسٌ ػاىٚ ٍؼْ٘يا ػْذ - 

 أسث٘ع ٍِ اىؼَش، ٗٗصُ خسٌ ٍنرسة خلاه خَيغ فرشاخ اىؼَش اىَذسٗسح، ٗٗصُ خسٌ 20 16ٗ

 يً٘ الاٗىٚ ٍِ الاّراج أػيٚ ػِ ذيل اىَحر٘يح 90ػْذ اىْضح اىدْسٚ، ٗػذد ٗمريح اىثيض خلاه 

 .ػيٚ ذشميض ٍْخفض ٍِ اىناىسيً٘ ٗاىرٚ تذٗسٕا ذَيضخ تاىرثنيش فٚ اىْضح اىدْسٚ

ٗخذ أُ ٗصُ اىدسٌ ٗمزىل اى٘صُ اىَنرسة خلاه خَيغ اىفرشاخ اىَذسٗسح، ٗاى٘صُ ػْذ - 

اىْضح اىدْسٚ، ٗٗصُ اىثيض ماُ أػيٚ فٚ اىطي٘س راخ اىرشميض اىؼاىٚ ٍِ اىدي٘م٘ص ػِ ذيل 

 .اىَْخفضح ٗاىرٚ ذَيضخ تاىرثنيش فٚ اىْضح اىدْسٚ ٗأػطد ػذد ٗمريح تيض أػيٚ

اىطي٘س اىَحر٘يح ػيٚ ذشميض ػاىٚ ٍِ اّضيٌ اىف٘سفاذيض اىقاػذٙ أػطد صيادج ٍؼْ٘يح فٚ - 

-12 12ٗ-8أسث٘ع ، ٗٗصُ خسٌ ٍنرسة خلاه اىفرشاخ 20 16ٗ، 12مو ٍِ أٗصاُ اىدسٌ ػْذ 

 أسث٘ع ، ٗاى٘صُ ػْذ اىْضح اىدْسٚ ٗماّد ٍثنشج خْسيا أيضا ػِ ذيل اىَحر٘يح ػيٚ ذشميض 16

 . ٍْخفض ٍِ ذيل الأّضيٌ ٗاىرٚ ماّد ٍَيضج فٚ اّراج اىثيض

ٗخذ أُ ْٕاك اسذثاط ٍظٖشٙ ٍ٘خة تيِ اىناىسيً٘ ٗ خَيغ أٗصاُ اىدسٌ، اى٘صُ اىَنرسة - 

 . أسث٘ع، ٗاى٘صُ ػْذ اىْضح اىدْسٚ ٗػذد ٗمريح اىثيض16-12ٗ 12-8خلاه اىفرشذيِ ٍِ 

 12-8 أسث٘ع، ٗٗصُ اىدسٌ اىَنرسة خلاه اىفرشذيِ ٍِ 12 8ٗٗخذ أُ أٗصاُ اىدسٌ ػْذ - 

 أسث٘ع ، ٗمو ٍِ ٗصُ ٗػَش اىْضح اىدْسٚ ماّ٘ا ٍشذثطيِ اسذثاطا ٍظٖشيا ٍ٘خثا ٍغ 16-20ٗ 

 .اىدي٘م٘ص

ٗخذ اُ اّضيٌ اىف٘سفاذيض اىقاػذٙ ماُ ٍشذثطا اسذثاطا ٍظٖشيا ٍ٘خثا ٍغ مو ٍِ أٗصاُ - 

 . أسث٘ع، ٗػَش اىْضح اىدْسٚ ٗٗصُ اىثيض12 ٗ 8اىدسٌ ػْذ 

ٗخذ أُ ْٕاك اسذثاط ٍظٖشٙ ٍ٘خة ٍٗؼْ٘ٙ تيِ ٍنّ٘اخ تلاصٍا اىذً اىساتقح ٍغ تؼضٌٖ - 

 .اىثؼض

 أساتيغ رٗ ٍسر٘ٙ تلاصٍا 8 ػْذ ػَش 4ّسرْرح ٍِ ٕزٓ اىذساسٔ اُ اىسلاىٔ اىَحيئ دقٚ - 

اىذً اىؼاىٚ فٚ اىناىسيً٘ ٗ اىَْخفض فٚ مو ٍِ اىدي٘م٘ص ٗ اّضيٌ اىفسفاذيض اىقاػذٙ اػطٚ ػذد 

تيض ٗمريح تيض اػيٚ ٍِ اىرشميضاخ الاخشٙ ٗ ٕزا ٍا امذٓ الاسذثاط اىَظٖشٙ تيِ اىصفاخ ٗ 

 أساتيغ ترقذيش ٍنّ٘اخ 8ٍنّ٘اخ اىذً ساتقح اىزمش ٗ تاىراىٚ يَنِ اىرْثؤ تاّراج اىثيض ػْذ ػَش 

 . يلاصٍا اىذً ساتقح اىزمش ٗادخاه رىل فٚ تشاٍح الاّرخاب


