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SUMMARY 

The present investigation was carried out in the Experimental Farm at El-Gemmeiza Agriculture 

Research Station, (ARC), El-Gharbia Governorate, Egypt, during 2018 and 2019 summer seasons with 

aims to produce F1 crosses (by hybridization between maize and teosinte) superior in productivity and 

drought tolerance. Also, to estimate heterosis, combining ability and genetic variance of the crosses and 

their parents. 

In 2018 summer season, seven different genotypes (four females and three males) belong to different 

species of Zea were used in the present study. Four maize genotypes (S.C. 130, S.C. 168, T.W.C. 321 and 

T.W.C. 352) belong to Zea mays were used as female parents (Lines), while three teosinte genotypes 

(Gemmeiza 3, Gemmeiza 4 and Sakha 1) were belonged to Zea mexicana (Euchlaena mexicana) were 

used as male parents (testers). The four females and three males were crossed according to (line × tester) 

mating design to produce 12 F1 crosses outlined by Kempthorne (1957). 

In 2019 summer season, all tested genotypes, i.e. seven parents (four maize and three teosinte) as well 

as their 12 F1 crosses were grown under three irrigation systems i.e., irrigation every 12 (normal), 18 

(moderate drought) and 24 days (stress drought) to determine the mean performance, heterosis and 

general and specific combining ability of all tested genotypes.  At each irrigation system, the seven 

parents and 12 crosses were arranged in a randomized complete block design with three replicates.  

Measurements  

I- Growth traits and forage productivity:  
1- Plant height (cm) 2- Number of stem plant-1 

3- Number of leaves plant-1 4- Leaves area plant-1 (cm2) 

5- Fresh and dry weights of stems, leaves and ears plant-1 (g) 

6- Fresh and dry forage yield fed-1 (ton) 

II. Physiological parameters:  
1- Total chlorophyll (SPAD value) 2- Proline concentration (µg-1 g D.W.) 

3- Peroxidase enzyme (min-1 g-1 FW) 4- Osmotic pressure (bar) 

5- Total water content (TWC%) 6- Relative water content (RWC%) 

III. Chemical composition:  

1- Crude protein %                                      2-  Carbohydrates content % 

3-  Ash content % 



 

 

 

 
 

Khlood Ali El-Wassal El-Sayed Habiba 

176 

IV. Grains yield and its components:  

1- Number of ears plant-1.                             2- Number of kernels ear-1. 

3- 100- kernel weight (g).                             4- Kernels weight ear-1. 

5- Grain yield plant-1. 

  V. Drought tolerance efficiency:  

1- Water use efficiency “WUE” (kg / m3 water)  

2- Drought susceptibility index (DSI) 

3- Tolerance index (TOL)   

4- Relative yield reduction % (RYR) 

The obtained results can be summarized as follows:  

I- Growth characters and forage production: 

1- Analysis of variance showed highly significant among the tested genotypes (parents and crosses) for all 

growth characters (plant height, no. of tillers plant-1, no. and area of leaves plant-1, as well as fresh 

and dry weights of stem, leaves and ears plant-1) and forage productivity (fresh and dry forage yield/ 

fed-1) at the three irrigation systems. 

2- The three teosinte parents were superior to the four maize parents in all growth characters and forage 

productivity at the three irrigation systems. Moreover, teosinte parents Gemmeiza 3 (T1) and maize 

parent S.C. 130 (L1) produced the highest values of most growth characters and forage productivity 

compared to other parents. In addition, all 12 tested crosses had values in most growth traits and 

forage productivity more than that obtained by their parents (maize or teosinte) in favor of cross 

S.C. 130 × Gemmeiza 3 (L1 × T1) which produced the highest values compared to the other tested 

crosses at the three irrigation systems.  

3- Exposing the tested 7 parents (4 maize and 3 teosinte) and their crosses to drought stress by increasing 

irrigation intervals from 12 to 18 and 24 days caused a gradual decrease in their growth characters as 

well as fresh and dry forage yield fed-1. 

4- The heterosis effect of 12 crosses relative to either mid–parents (M.P) or better-parents (B.P) were 

highly positive significant for most growth characters studied and forage productivity fed-1. The cross 

(L1 × T1) was the best cross because it had the maximum values of positive significant heterosis for 

most growth characters studied as well as fresh and dry forage yields fed-1 under different irrigation 

systems as compared to the other tested crosses.  

5- Maize genotype S.C. 130 (L1) and teosinte genotype Gemmeiza 3 (T1) exhibited highly significant 

(useful) GCA effect for most growth characters studied as well as fresh and dry forage yields fed-1 

generally in all tested irrigation systems.  

6- Cross (L1 × T1) had the highest significant positive SCA effects for number and dry weight of leaves 

plant-1 (at normal), leaves and ears fresh weight plant-1 (at moderate and stress, respectively) as well as 

stem fresh weight plant-1 and fresh forage yield fed-1 (at the three irrigation systems). However, the 

cross T.W.C 352 and Sakha 1 (L4 × T3) exhibited the highest significant positive desirable SCA effect 

for ears fresh weight plant-1 (at moderate), ears dry weight plant-1 (at normal and moderate), number 

and dry weight of leaves (at moderate and stress), leaves area plant-1, stem dry weight plant-1 and dry 

forage yield fed-1 (at the three irrigation systems). 

7- The ration of GCA/SCA variance for all growth traits studied were less than unity at all irrigation 

treatments and the dominance variance (σ2 D) was greater than additive (σ2 A).  

8- The values of broad sense heritability were found to be higher than those of narrow sense heritability 

for all growth characters plant-1 as well as fresh and dry forage yields fed-1 under different tested 

irrigation systems.  
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9-The results indicated that the line × tester had higher contribution to the total variance than both lines 

and testers for most growth characters as well as fresh and dry forage yield under one or more 

irrigation systems.  

II- Physiological traits:  
1- Analysis of variance revealed that positive and significant differences were obtained among the tested 

genotypes, parents and crosses for total chlorophyll, proline content, peroxidase enzyme, osmotic 

pressure, total and relative water content among the tested genotypes at three irrigation systems. 

2- The means of most tested crosses were superior to the means of their parents (maize and teosinte) in 

the total chlorophyll, total and relative water content at most irrigation systems, indicating that the 

tested crosses are found to be more tolerant to drought stress more than their parents in this study. 

Cross      L1 × T1 had the highest values of total chlorophyll, proline content, peroxidase enzyme, 

osmotic pressure and relative water content at most irrigation systems, indicating that such cross is 

considered the better one to drought tolerant than the other tested crosses. 

3- Increasing the irrigation intervals from 12 (normal) to 18 (moderate) and 24 days (stress) caused a 

reduction in each of total chlorophyll, peroxidase enzyme, osmotic pressure, while caused an increase 

in proline content in all tested genotypes (maize and teosinte and their crosses). 

4- Heterosis percentage over mid–parents (M.P) or better-parents (B.P) for most physiological traits 

studied was more positive significant in crosses (L1 × T1), (L2 × T1), (L3 ×T1), (L4 × T1) and (L4 × T3) 

than the other crosses in one or more of the experienced irrigation systems. 

5- The estimation of GCA for maize parent genotypes showed that the highest positive significant values 

were obtained by S.C. 130 genotype for total chlorophyll, peroxidase enzyme and osmotic pressure at 

the three irrigation systems as well as by T.W.C. 321 genotype for total water content at normal 

irrigation system compared to the other maize parents. However, teosinte parent Gemmeiza 3 

genotype produced the highest positive significant values of GCA for peroxidase enzyme, osmotic 

pressure proline content and total water content, while Sakha 1 genotype had the highest positive 

significant values of GCA for total chlorophyll.  

6- The crosses L1 × T1 (S.C. 130 × Gemmeiza 3), L2 × T2 (S.C. 168 × Gemmeiza 4) and L4 × T3 (T.W.C. 

352 × Sakha 1) exhibited the highest significant positive SCA for most physiological traits under 

different irrigation systems compared to the other tested crosses.   

7- The ratio of GCA/SCA variance for the physiological traits were less than unity under the three tested 

irrigation system and the dominance variance (σ2D) was larger than additive (σ2 A) in all 

physiological traits. 

8-  The values of broad sense heritability were larger than those of narrow sense heritability and the 

percentages h2b% were high for all physiological traits plant-1 under all irrigation systems.  

9- The results showed that proportion contribution line × tester were higher than each of lines and testers 

for most physiological traits under the three irrigation systems.  

III- Chemical composition: 
1- The analysis of variance showed mostly significant differences among the tested genotypes (parents 

and their crosses) for the chemical composition studied, i.e., protein, carbohydrate and ash % in 

whole plant under both normal and drought stress irrigation systems.  

2- Teosinte parent genotypes surpassed maize parent genotypes in the values of protein % at (normal and 

moderate), carbohydrates % (at stress) and ash% at the three irrigation systems. The highest 

significant values of such chemical composition were obtained by teosinte genotype Gemmeiza 3 

(T1) and maize genotype S.C. 130 (L1) compared to the other parents in the three irrigation systems. 

Moreover, most tested crosses were superior to their parents in the chemical composition (protein 

and carbohydrates %) at all irrigation systems. Cross (L1 X T1) was the best cross because it 

exhibited the greatest values for all chemical composition studied at the three irrigation systems as 

compared with the other tested crosses. 
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3- The chemical composition studied of all tested parents and their crosses were decreased by prolonging 

irrigation intervals from 12 (normal) to 18 (moderate) and 24 days (stress system). 

4- Heterosis values relative mid-parents (M.P) or better-parents (B.P) for chemical composition traits 

were obvious and seemed to be in most crosses at one or more irrigation systems. For protein %, 

cross (L1 × T1) had the highest positive significant heterosis (M.P and B.P) at the three irrigation 

systems, while for carbohydrates% crosses (L1 × T1 and L3× T3) had the highest positive significant 

heterosis (M.P) at normal and moderate systems. For ash, crosses (L3 × T1, L1 × T1 and L4 × T3) had 

the highest positive significant heterosis (M.P and B.P) at normal, moderate and stress systems, 

respectively.  

5- The estimation of general combining ability (GCA) of tested parental genotypes recorded the highest 

positive significant values by maize parent S.C. 130 for chemical composition traits and by teosinte 

parent (Gemmeiza 3) for ash % in one or more irrigation systems. 

6- The estimation of specific combining ability (SCA) of the tested crosses recorded the highest positive 

significant values by cross (L1 × T1) and (L4 × T3) for protein %, cross (L3 × T3) for carbohydrate % 

and crosses (L3 × T1) and (L4 × T3) for ash % in one or more irrigation systems. 

7- The GCA/SCA variance ratio were less than unity and the dominance variance values (σ 2 D) were 

much higher than additive variance values (σ 2 A) in all chemical traits under the studied irrigation 

systems. Also, the values for the average degree of dominance (ā) were greater than one for all 

chemical traits. 

8-  The values of broad sense heritability were larger than those of narrow sense heritability for all 

chemical compositions plant-1 under all irrigation systems.  

9- The results showed that line × testers had higher contribution to total variance than both lines and 

testers for protein %, carbohydrates % and ash % under most irrigation systems.  

VI- Grain yield and its components: 
1- The mean squares of genotypes and its parents (maize and teosinte) were found to be highly 

significant for all values of grain yield and its components (no. of ears plant-1, no. of kernels ear-1, 

kernels weight ear-1 and 100-kernels weight) at the three irrigation systems. However, the crosses 

(maize × teosinte) mean squares were found to be highly significant in the no. of ears plant-1 and 

grain yield plant-1 (at the three systems) as well as 100-kernels weight (at normal and moderate 

systems).  

2- All maize parent genotypes were superior to teosinte parent genotypes and the resultant crosses in 

each of no. of kernels ear-1, kernels weight ear-1, 100-kernel weight and grain yield plant-1 in favor of 

S.C. 130 genotype at most irrigation system. However, teosinte parent genotypes surpassed maize in 

the no. of ears plant-1 in favor of Gemmeiza 4 genotype at the three irrigation systems. Moreover, 

cross (L1 × T1) was appeared to be favorable cross in grain yield plant-1 and most of its components 

compared to the other crosses.  

3- Increasing irrigation intervals from 12 to 24 days caused a pronounced reduction in the values of 

grain yield plant-1 and its components for all tested genotypes (maize, teosinte and their crosses). 

4- There is positive highly significant heterosis percentage relative to M.P and B.P among all 12 tested 

crosses in the no. of ears plant-1 in favor of cross (L1 ×T1) which had the highest values at the three 

irrigation systems. All tested crosses had negative significant heterosis relative to either M.P or B.P 

for the rest tested grain components at the three irrigation systems. 

5- Maize genotype S.C. 130 (as a line) and teosinte genotype Gemmeiza 3 (as a tester) had the highest 

positive significant of GCA effect for no. of ears plant-1 and grain yield plant-1 at the three irrigation 

systems, indicating that such parents are considered good donors in breeding program to improve the 

grain yield plant-1 of maize and teosinte in this study. 

6- The mean squares of SCA effect recorded the highest positive significant by cross (L1 × T1) for grain 

yield plant-1 at the three irrigation systems and 100- kernel weight at moderate system and by cross 
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(L2 ×T1) for no. of ears plant-1 at normal and stress systems as well as 100 kernel weight at normal 

system, indicating that such crosses could be considered the best combination.  

7- The ratio of GCA/SCA variance were less than unity and dominance variance (σ² D) was 

greater than additive (σ² A) in all grain yield characters. Also, presence of over dominance was 

greater than the unity for all grain yield traits under the three irrigation systems.  

8- The values of broad sense heritability were found to be higher than those of narrow sense 

heritability for all grain yield traits under different tested irrigation systems.  

9- The results indicated that the line × testers had higher contribution to the total variance than both lines 

and testers for number of ears plant-1, number of kernels ear-1, kernels weight ear-1 and 100-kernel 

weight. While, testers had higher contribution than both lines and lines × tester for grain yield plant-1 

under the three irrigation systems. 

V- Drought tolerance efficiency:  
1- Data showed generally that water use efficiency of the three tested teosinte parents was superior to 

the four tested maize parents at the three irrigation systems. that the highest by values of water use 

efficiency (WUE) for testers parents were obtained by Gemmeiza 4 genotypes (28.052, 34.135 and 

32.733 kg fresh forage yield/ m3 water), while for the maize parents were obtained by S.C.130 

genotypes (10.377, 11.614 and 11.146 kg/m3 water) at normal, moderate and stress irrigation 

systems, respectively. 

2- All 12 F1 hybrids (maize × teosinte) significantly surpassed their parents in WUE at the three 

irrigation systems, the highest values of WUE were obtained by crosses L1× T1 (62.709 and 59.263 

kg/m3) and L2 × T1 (57.639 and 54.722 kg/m3) at stress and moderate systems respectively, as well as 

L4 × T3 (54.705 kg/m3), L3 × T3 (53.347 kg/m3) and L3 × T2 (44.108 kg/m3) in descending order when 

they were irrigated every 24 days (stress system).  

3- All tested teosinte parent genotypes are generally considered more tolerant to drought stress than all 

tested maize parent genotypes at moderate irrigation system. However, teosinte Gemmeiza 3 

genotype was superior in the drought tolerant at stress irrigation system.  

4- Crosses (L1 × T1), (L2 × T1), (L4 × T3), (L3 × T2) and (L3 × T3) were found to be the best crosses to 

drought tolerant because they exhibited the lowest values of drought tolerance indices (TOL, RYR % 

and DSI) when they were grown under the stress irrigation conditions in this study.  

Conclusion 
It could conclude that the five crosses L1 × T1 (S.C. 130 × Gemmeiza 3), L2 × T1 (S.C. 168× 

Gemmeiza 3), L4 × T3 (T.W.C. 352 × Sakha 1), L3 × T2 (T.W.C. 321 × Gemmeiza 4) and L3× T3 (T.W.C. 

321 × Sakha 1) surpassed the other crosses and exhibited the maximum fresh and dry forage yield fed-1 

and recorded the lowest values of drought tolerance indices. So, they can use in forage breeding program. 
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 اٌغٍٛن اٌٛساصٝ ٌجؼض ٘غٓ اٌزسح اٌشب١ِخ ِغ اٌزسح اٌش٠بٔخ لأزبط اٌؼٍف رحذ ظشٚف الاعٙبد اٌّبئٝ عىىان انرسانت:

 خٍٛد ػٍٝ اٌٛصبي اٌغ١ذ حج١جٗ اسم انباحـث :

 دوزٛس اٌفٍغفخ فٟ اٌؼٍَٛ اٌضساػ١خ  انذرخت انعهميت:

 اٌّحبص١ً ) اٌّحبص١ً اٌحم١ٍخ ( انقسم انعهمً :

 31/1/2024س انكهيت : افقت مدهتاريخ مى

 أعزبر اٌّحبص١ً ، و١ٍخ اٌضساػخ، عبِؼخ إٌّٛف١خ    خــــشؼجبْ أحّذ اٌشّبسلأ.د.  ندىت الإشراف:

 أعزبر اٌّحبص١ً ، و١ٍخ اٌضساػخ، عبِؼخ إٌّٛف١خ   ٝ ــــِحّذ ػٍ ٝأعبِخ ػٍ أ.د 

 ٌضساػخ، عبِؼخ إٌّٛف١خأعزبر اٌّحبص١ً ، و١ٍخ ا    بطــــــِشٚح ِحّذ إٌحأ.د.  

 

 

ِشوض اٌجحٛس ، ِحطخ اٌجحٛس اٌضساػ١خ ثغخب، مغُ ثحٛس اٌؼٍفث سئ١ظ ثحٛس    / ِٕٝ ِحّذ فزحٝ غبصٜأ.د

 اٌضساػ١خ

 انمهخص انعربً

ثّضسػخ ِحطخ اٌجحٛس اٌضساػ١خ ثبٌغ١ّضح اٌزبثؼخ ٌّشوض اٌجحٛس اٌضساػ١خ خلاي ِٛعّٟ اٌضساػخ  اٌذساعخ عش٠ذ أ

فٝ اٌّحصٛي خ( ٠زفٛق اٌشب١ِخ ٚاٌزسح اٌش٠بٔ) اٌغ١ً الأٚي إٌبرظ ِٓ رٙغ١ٓ اٌزسح  ١ٌٓحصٛي ػٍٝ ٘غف اٙذث 2032، 2032

 .ٌٍٙغٓ ٚا٢ثبء خ لٛح اٌٙغ١ٓ ٚاٌمذسح ػٍٝ اٌزآٌف ٚرمذ٠ش اٌزجب٠ٓ اٌٛساصٝوّب رٙذف إٌٝ دساع ،بفٚرحًّ اٌغف

رشاو١ت ٚساص١خ ِٓ اٌزسح اٌشب١ِخ ) ٘ـ  4جبسح ػٓ ٟ٘ ػثبء آرشو١ت ٚساص١خ ِخزٍفخ و 7رُ صساػخ  2032ٚي فٟ اٌّٛعُ الأ

ٚساص١خ ِٓ اٌزسح اٌش٠بٔخ " ٚصلاس رشاو١ت lines( صسػذ أِٙبد"علالاد 152، ٘ـ س  123، ٘ـ س  362، ٘ـ ف  310ف 

 lines × testers" ٚرُ اٌزٙغ١ٓ ث١ّٕٙب ثبعزخذاَ رص١ُّ testersثبء  "وشبفبد آ( صسػذ و3، عخب  4، ع١ّضح  1)ع١ّضح 

 . F1٘غ١ٓ فٝ اٌغ١ً الاٚي  32لأزبط 

٘غ١ٓ(  32ثبء ٚ آرسح س٠بٔخ  1أِٙبد ٚ  رسح شب١ِخ 4رُ رم١١ُ وً اٌزشاو١ت اٌٛساص١خ اٌّخزجشح ) 2032فٟ اٌّٛعُ اٌضبٟٔ 

٠َٛ  ٠24َٛ )الاعٙبد اٌّزٛعظ( ٚاٌشٞ وً  ٠32َٛ )اٌشٞ اٌؼبدٜ( ٚاٌشٞ وً  32رحذ صلاس ٔظُ سٜ ِخزٍفخ ٟٚ٘ اٌشٞ وً 

لاعٙبد اٌشذ٠ذ( ٚرُ اعزخذاَ رص١ُّ اٌمطبػبد وبٍِخ اٌؼشٛائ١خ فٟ صلاس ِىشساد فٝ رٕف١ز ٚرح١ًٍ اٌج١بٔبد وً ٔظبَ سٜ ػٍٟ )ا

 فٟ رغشثخ ِٕفصٍخ.  ٖحذ

 انصفاث انمذروست: 

 صفاث انىمى انخضري وانمحصىل  -أ

       ػذد اٌفشٚع ٌٍٕجبد   -2طٛي إٌجبد )عُ(                             -3    

 (2ِغبحخ الأٚساق ٌٍٕجبد )عُ -4ػذد الأٚساق ٌٍٕجبد                           -1    

 اٌٛصْ الأخضش ٚاٌغبف ٌىً ِٓ الأٚساق ٚاٌغ١مبْ ٚاٌى١ضاْ ٌٍٕجبد )عُ( -5    

 ِحصٛي اٌؼٍف الأخضش ٚاٌغبف ٌٍفذاْ )طٓ( -6   

 انصفاث انفسيىنىخيت -ب

 ٟ اٌجش١ٌِٚٓحزٜٛ اٌحّض الا١ِٕ -2         ِحزٜٛ الأٚساق ِٓ اٌىٍٛسٚف١ً -3

 اٌضغظ الاعّٛصٜ  -4ٔشبط إٔض٠ُ اٌج١شٚوغ١ذ٠ض                  -1

 لأٚساق )%(ثبِحزٜٛ اٌّبء إٌغجٟ  -6       لأٚساق )%(ثبِحزٜٛ اٌّبء اٌىٍٟ  -5
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 صفاث انتحهيم انكيماوي نهىباث انكهً  -ج

 إٌغجخ اٌّئ٠ٛخ ٌٍىشث١٘ٛذساد  -2                                إٌغجخ اٌّئ٠ٛخ ٌٍجشٚر١ٓ  -3

 إٌغجخ اٌّئ٠ٛخ ٌٍشِبد  -1

 صفاث محصىل انحبىب ومكىواته  - د

    حجخ )عُ( 300ٚصْ  -1ػذد اٌحجٛة فٟ اٌىٛص            -2          ػذد اٌى١ضاْ ٌٍٕجبد       -3  

 )عُ(ِحصٛي اٌحجٛة ٌٍٕجبد  -5ٚصْ حجٛة اٌىٛص )عُ(          -4  

 :كفاءة تحمم اندفاف  -هـ

 وفبءح اعزخذاَ اٌّبء -3

 (      DSIد١ًٌ اٌحغبع١خ ٌٍغفبف ) -2

 (TOLد١ًٌ اٌزحًّ ٌٍغفبف )    -1

 (% RYRإٌغجخ اٌّئ٠ٛخ ٌٕمص اٌّحصٛي ) -1

 ويمكه تهخيص أهم انىتائح انتي تم انحصىل عهيها عهي انىحى انتاني : 

 صفاث انىمى وانمحصىل  -أولا

١غ اٌزشاو١ت اٌٛساص١خ اٌّذسٚعخ )ا٢ثبء ٚاٌٙغٓ( فٟ ع١ّغ صفبد إٌّٛ اٌّذسٚعخ اٌّؼ٠ٕٛخ ث١ٓ عّٚعذ رجب٠ٓ ػبٌٟ  -3

 ٚوزٌه إٔزبع١خ اٌفذاْ ِٓ اٌؼٍف الأخضش ٚاٌغبف رحذ ٔظُ اٌشٞ اٌضلاصخ اٌّخزجشح.

حصٛي اٌؼٍف رحذ رفٛق ِزٛعظ آثبء اٌزسح اٌش٠بٔخ ػٍٟ ِزٛعظ آثبء اٌزسح اٌشب١ِخ اٌّخزجشح فٟ ع١ّغ صفبد إٌّٛ ِٚ -2

( رفٛلب ػٍٟ ثم١خ أثبئُٙ رحذ 310ف ( ٚصٕف اٌزسح اٌشب١ِخ )٘ـ 1اٌذساعخ. ٘زا ٚلذ أظٙش صٕف اٌزسح اٌش٠بٔخ )ع١ّضح 

صفبد إٌّٛ ِؼظُ اٌٙغٓ اٌّذسٚعخ ػٍٟ آثبئُٙ )اٌزسح اٌشب١ِخ ٚاٌزسح اٌش٠بٔخ( فٟ ع١ّغ  رفٛلذ اٌذساعخ فٟ ٘زٖ اٌصفبد.

( 1( ٚاٌزسح اٌش٠بٔخ )ع١ّضح 310( إٌبرظ ِٓ رٙغ١ٓ اٌزسح اٌشب١ِخ )٘ـ ف L1 × T1 ٙغ١ٓ )ٚاٌّحصٛي ، ٘زا ٚلذ حمك اٌ

 افضً إٌزبئظ فٟ صفبد إٌّٛ ٚاٌّحصٛي ثبٌّمبسٔخ ثبٌٙغٓ الأخشٜ رحذ ع١ّغ ٔظُ اٌشٞ اٌضلاس.

٠َٛ إٌٟ  24ٚ  32اٌٟ ٠َٛ  32أدٜ رؼش٠ض اٌزشاو١ت اٌٛساص١خ )ا٢ثبء ٚاٌٙغٓ( ٌظشٚف اٌغفبف ثض٠بدح فزشاد اٌشٞ ِٓ  -1

 ف ٌٍفذاْ.ٌغبٔمص رذس٠غٟ فٟ ع١ّغ صفبد إٌّٛ ٚوزٌه إٔزبع١خ ِحصٛي اٌؼٍف الأخضش ٚا

 32( ٌغ١ّغ اٌٙغٓ رحذ اٌذساعخ )B.P( ٚالأة الأػٍٝ )M.Pاٌٙغ١ٓ اٌّحغٛثخ ٌىً ِٓ ِزٛعظ ا٢ثبء ) حلٛأظٙشد  -4

(  أػٍٝ ل١ُ L1 × T1ٌٍفذاْ ، ٘زا ٚلذ عغً اٌٙغ١ٓ )ٌّؼظُ صفبد إٌّٛ ِٚحصٛي اٌؼٍف  خِٚٛعجػب١ٌخ ٘غ١ٓ( ِؼ٠ٕٛخ 

 خاٌٙغ١ٓ ثٕٛػ١ٙب ٌّؼظُ صفبد إٌّٛ ِٚحصٛي اٌؼٍف الأخضش ٚاٌغبف ٌٍفذاْ رحذ ٔظُ اٌشٞ اٌضلاص حِٛعجخ ِؼ٠ٕٛخ ٌمٛ

 ٚرٌه ِمبسٔخ ثجبلٟ اٌٙغٓ الاخشٜ. 

 خ( أػٍٝ ل١ُ ِؼ1٠ٌٍٕٛزسح اٌش٠بٔخ )ع١ّضح   ( ٚاٌزشو١ت اٌٛساص310ٟف  ـعغً وً ِٓ اٌزشو١ت اٌٛساصٟ ٌٍزسح اٌشب١ِخ )٘ -5

ّٕٛ ِٚحصٛي اٌؼٍف الأخضش ٚاٌغبف ٌٍفذاْ فٟ ٔظُ اٌشٞ اٌضلاس ِٛعجخ ٌٍمذسح اٌؼبِخ ػٍٝ الائزلاف ٌّؼظُ صفبد اٌ

 رحذ اٌذساعخ.

ٚٚصْ ِؼ٠ٕٛخ ٌٍمذسح اٌخبصخ ػٍٝ الائزلاف ٌؼذد  خ( أػٍٝ ل١ُ ِٛعج1ع١ّضح ×  310)٘ـ ف  L1 × T1أػطٟ اٌٙغ١ٓ  -6

ٚاٌٛصْ الأخضش ٌلأٚساق ٚاٌى١ضاْ )رحذ ٔظبِٟ الأعٙبد اٌّزٛعظ ٚاٌشذ٠ذ  الأٚساق اٌغبف )فٟ ٔظبَ اٌشٜ اٌؼبدٞ(

اٌشٞ اٌضلاصخ( فٟ  خإٌٝ ٚصْ اٌغبق الأخضش ٌٍٕجبد ِٚحصٛي اٌؼٍف الأخضش ٌٍفذاْ )رحذ أٔظّ خػٍٝ اٌزٛاٌٝ( ثبلإضبف

ٌٍمذسح اٌخبصخ ػٍٝ الائزلاف ٌصفبد ٚصْ  خِؼ٠ٕٛخ ِٛعج( أػٍٝ ل١ُ 3عخب ×  152)٘ـ س  L4 × T3ح١ٓ عغً 

عظ( ٚٚصْ اٌى١ضاْ اٌغبف )رحذ ٔظبِٟ اٌشٞ اٌؼبدٞ ٚالأعٙبد اٌّزٛعظ( عٙبد اٌّزٛاٌى١ضاْ الأخضش )رحذ ٔظبَ الا
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ٚساق ٌٍٕجبد ٚاٌٛصْ اٌغبف الأ خٚػذد ٚٚصْ الأٚساق اٌغبف ٌٍٕجبد )رحذ ٔظبِٝ الأعٙبد اٌّزٛعظ ٚاٌشذ٠ذ( ِٚغبح

 اٌشٞ اٌضلاس( ِمبسٔخ ثجبلٟ اٌٙغٓ الاخشٜ. خٔظّأاْ  )رحذ غبق ِٚحصٛي اٌؼٍف اٌغبف ٌٍفذٌٍ

ح١ش وبٔذ إٌغجخ ث١ُٕٙ الً ِٓ  لً ِٓ ل١ُ اٌمذسح اٌخبصخ ػٍٝ اٌزآٌفأأٚضحذ إٌزبئظ أْ ل١ُ اٌمذسح اٌؼبِخ ػٍٝ اٌزآٌف   -7

 جش ِٓ اٌزجب٠ٓ الاضبفٝ.أواٌٛاحذ ٚٚعذ أْ اٌزجب٠ٓ اٌغ١بدٜ 

ذسٚعخ ٚاٌّحصٛي عغٍذ دسعخ اٌزٛس٠ش ثبٌّؼٕٝ اٌٛاعغ ل١ُ أوجش ِٓ ٔظ١شرٙب ثبٌّؼٕٝ اٌض١ك ٌغ١ّغ صفبد إٌّٛ اٌّ  -2

 .رحذ ٔظُ اٌشٞ اٌضلاصخ 

اٌىشبف  فٝ اٌزجب٠ٓ اٌىٍٝ وبْ أػٍٝ ِٓ ل١ُ ِغبّ٘خ اٌغلالاد أٚ  ×أظٙشد إٌزبئظ اْ ل١ُ ِغبّ٘خ اٌزفبػً ث١ٓ اٌغلاٌخ  -2

 بد إٌّٛ ِٚحصٛي اٌؼٍف الأخضش ٚ اٌغبف رحذ ٔظبَ أٚ أوضش ِٓ ٔظُ اٌشٞ.اٌىشبفبد ٌّؼظُ صف

 انصفاث انفسيىنىخيت -ثاويا

أظٙشد ٔزبئظ اٌزجب٠ٓ اٌٛساصٟ ٚعٛد إخزلافبد ِؼ٠ٕٛٗ ث١ٓ ع١ّغ اٌزشاو١ت اٌٛساص١ٗ )ا٢ثبء ٚاٌٙغٓ( فٟ وً اٌصفبد  -3  

 اٌفغ١ٌٛٛع١خ اٌّذسٚعخ رحذ ٔظُ اٌشٞ اٌضلاصخ.

ىٍٛسٚف١ً ٌٙغٓ اٌّذسٚعخ ػٍٝ ِزٛعظ آثبئُٙ )اٌزسح اٌشب١ِخ ٚاٌزسح اٌش٠بٔخ( فٟ صفبد ِحزٜٛ اٌِؼظُ اٛعظ رفٛق ِز -2

عخ ِّب ٠ش١ش إٌٟ أْ اٌٙغٓ إٌبرغخ ِٓ رٙغ١ٓ ٚذسِّؼظُ أٔظّٗ اٌشٞ اٌ فٝٚاٌّحزٜٛ اٌىٍٟ ٚإٌغجٟ ٌٍّبء فٟ إٌجبد 

( 1ع١ّضح  × 310)٘ـ ف  L1 × T1ٓ آثبئُٙ.  عغً اٌٙغ١ٓ اٌزسح اٌشب١ِخ ٚاٌزسح اٌش٠بٔخ وبٔذ أوضش رحّلا ٌٍغفبف ِ

عّٛصٞ ِٚحزٜٛ اٌّبء إٌغجٟ أػٍٝ اٌم١ُ ٌّحزٜٛ اٌىٍٛسٚف١ً ِٚحزٜٛ اٌجش١ٌٚٓ ٚٔشبط إٔض٠ُ اٌج١شٚوغ١ذ٠ض ٚاٌضغظ الأ

ف اٌشٞ رحذ اٌذساعخ ِّب ٠ش١ش إٌٟ أْ ٘زا اٌٙغ١ٓ ٠ؼزجش ِٓ أفضً اٌٙغٓ فٟ رحًّ اٌغفب خٌٍٕجبد رحذ ِؼظُ أٔظّ

 ِمبسٔخ ثجبلٟ اٌٙغٓ الاخشٜ.

عٙبد ٠َٛ )الا ٠32َٛ )اٌشٞ اٌؼبدٜ اٌٟ  32دح فزشاد اٌشٞ ِٓ رش١ش ٔزبئظ اٌّزٛعظ اٌؼبَ ٌىً ِٓ ا٢ثبء ٚاٌٙغٓ اٌٟ أْ ص٠ب -1

عٙبد اٌشذ٠ذ( لذ أدٜ اٌٟ ٔمص ٚاضح فٟ ِحزٜٛ اٌىٍٛسٚف١ً ٚٔشبط إٔض٠ُ اٌج١شٚوغ١ذ٠ض ٠َٛ )الا 24اٌّزٛعظ( ٚ 

 ّٛصٞ ث١ّٕب ادٜ إٌٟ ص٠بدح فٟ ل١ُ ِحزٜٛ إٌجبد ِٓ اٌحّض الأ١ِٕٟ )اٌجش١ٌٚٓ(ٚاٌضغظ الأع

×  123)٘ـ س  L3 × T1( ، 1ع١ّضح ×  362)٘ـ ف  L2 × T1( ، 1ع١ّضح ×  310)٘ـ ف  L1 ×  T1أػطذ اٌٙغٓ  -4

خ ِٚؼ٠ٕٛخ ٌمٖٛ ( اػٍٟ ل١ُ ِٛعج3عخب  ×   152)٘ـ س  L4 × T3( ، 1ع١ّضح  ×   152)٘ـ س  L4 × T1( ، 1ع١ّضح 

سٚعخ ِمبسٔخ ثجبلٟ اٌٙغٓ الاخشٜ ٓ عٛاء ٌّزٛعظ الاث٠ٛٓ اٚ ٌلاة الأػٍٝ فٟ ِؼظُ اٌصفبد اٌفغ١ٌٛٛع١خ اٌّذاٌٙغ١

 رحذ ٔظبِٝ الاعٙبد.

أػٍٝ ل١ُ ِٛعجخ ِؼ٠ٕٛخ  ٌٍمذسح اٌؼبِخ ػٍٝ الائزلاف ٌصفبد ِحزٜٛ اٌىٍٛسٚف١ً  310عغً صٕف اٌزسح اٌشب١ِخ ٘ـ ف  -5

 123س  ـاٌشب١ِخ ٘ حاٌج١شٚوغ١ذ٠ض ٚاٌضغظ الاعّٛصٜ رحذ ٔظُ اٌشٞ اٌضلاصخ، فٟ ح١ٓ عغً صٕف اٌزس ٚٔشبط إٔض٠ُ

أػٍٝ اٌم١ُ ٌٍمذسح اٌؼبِٗ ػٍٝ الائزلاف ٌصفخ ِحزٜٛ اٌّبء اٌىٍٟ ٌٍٕجبد رحذ ٔظبَ اٌشٞ اٌؼبدٞ ، ٘زا ٚلذ عغً صٕف 

ػٍٝ الائزلاف ٌصفبد ٔشبط إٔض٠ُ اٌج١شٚوغ١ذ٠ض ٚاٌضغظ أػٍٝ ل١ُ ِؼ٠ٕٛٗ ِٚٛعجٗ ٌٍمذسٖ اٌؼبِٗ  1اٌزسح اٌش٠بٔخ ع١ّضح 

أػٍٟ اٌم١ُ ٌّحزٜٛ  3اٌىٍٟ ٌٍٕجبد ، فٟ ح١ٓ عغً صٕف اٌزسح اٌش٠بٔخ عخب الأعّٛصٜ ِٚحزٜٛ اٌجش١ٌٚٓ ِٚحزٜٛ اٌّبء 

 خشٜ.اٌىٍٛسٚف١ً فٟ ِؼظُ ٔظُ اٌشٞ رحذ اٌذساعخ ٚرٌه ِمبسٔخ ثجبلٟ آثبء وً ِٓ اٌزسح اٌشب١ِخ ٚاٌزسح اٌش٠بٔخ الأ

 ×   152)٘ـ س  L4 × T3( ، 4ع١ّضح  × 362)٘ـ ف  L2 × T2( ، 1ع١ّضح  × 310)٘ـ ف  L1 × T1أظٙشد اٌٙغٓ  -6

( أػٍٟ ل١ُ ِٛعجخ ِٚؼ٠ٕٛخ ٌٍمذسح اٌخبصخ ػٍٟ الائزلاف ٌّؼظُ اٌصفبد اٌفغ١ٌٛٛع١خ اٌّذسٚعخ ِمبسٔخ ثجبلٟ 3عخب 

 اٌٙغٓ رحذ ٔظُ اٌشٞ اٌّخزٍفخ.
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أوجش ِٓ  ٌٍصفبد اٌفغ١ٌٛٛع١خ ألً ِٓ اٌٛحذح رحذ أٔظّخ اٌشٞ اٌضلاس ٚوبْ رجب٠ٓ اٌغ١بدٜ GCA/SCA وبٔذ إٌغجخ ث١ٓ -7

 الإضبفٝ فٟ ع١ّغ اٌصفبد اٌفغ١ٌٛٛع١خ.

أوجش ِٓ ل١ُ اٌزٛس٠ش ثبٌّؼٕٝ اٌض١ك ٌغ١ّغ اٌصفبد اٌفغ١ٌٛٛع١خ ٌٍٕجبد رحذ ع١ّغ   وبٔذ ل١ُ اٌزٛس٠ش ثبٌّؼٕٝ اٌٛاعغ -2

 أٔظّخ اٌشٞ. 

ٌٍّغبّ٘خ إٌغج١خ ٌىً ِٓ اٌغلالاد ٚاٌىشبفبد ٚاٌزفبػً ث١ٓ اٌغلالاد ٚاٌىشبفبد أظٙشد إٌزبئظ أْ اٌزفبػً ث١ٓ  ٌٕغجخثب -2

اٌىشبف وبْ أػٍٝ ِغبّ٘خ ِٓ وً ِٓ اٌغلالاد ٚاٌىشبفبد ٌّؼظُ اٌصفبد اٌفغ١ٌٛٛع١خ رحذ ٔظُ اٌشٞ  ×اٌغلاٌخ 

 اٌضلاس. 

 صفاث انتحهيم انكيماوي  -ثانثا

ظ ٚعٛد رجب٠ٓ ٚساصٟ ػبٌٟ اٌّؼ٠ٕٛخ ث١ٓ اٌزشاو١ت اٌٛساص١ٗ اٌّخزجشح )ا٢ثبء ٚاٌٙغٓ( ٌصفبد اٌزح١ًٍ ٕزبئأظٙشد اٌ -3

اٌى١ّبٚٞ اٌّذسٚعخ فٟ إٌجبد )إٌغجخ اٌّئ٠ٛخ ٌىً ِٓ اٌجشٚر١ٓ ٚاٌىشث١٘ٛذساد ٚاٌشِبد( فٟ إٌجبد رحذ ٔظبِٟ اٌشٞ 

 اٌؼبدٞ ٚالأعٙبد اٌشذ٠ذ.

ح١ش عغٍذ أػٍٝ ل١ُ ٌٍٕغجخ اٌجشٚر١ٓ )رحذ  ػٍٝ ا٢ِٙبد )اٌزسٖ اٌشب١ِخ( ٢ثبء )اٌزسٖ اٌش٠بٔخ(رش١ش إٌزبئظ إٌٟ رفٛق ا -2

ٔظبِٝ اٌشٜ اٌؼبدٜ ٚالاعٙبد اٌّزٛعظ( ٚٔغجخ اٌىشث١٘ٛذساد)رحذ ٔظبَ الاعٙبد اٌشذ٠ذ( ٚوزٌه ٔغجخ اٌشِبد )رحذ ٔظُ 

لب ػٍٟ ثم١خ آثبء اٌزسح اٌش٠بٔخ ٚوزٌه اٌزشو١ت رفٛ 1٘زا ٚلذ عغً اٌزشو١ت اٌٛساصٟ ع١ّضٖ   اٌشٜ اٌضلاصخ اٌّذسٚعخ(.

رفٛلب ػٍٟ ثم١خ آثبء اٌزسح اٌشب١ِخ فٟ ع١ّغ صفبد اٌزح١ًٍ اٌى١ّبٚٞ اٌّذسٚعٙىّب ٚعذ  أْ اٌٙغ١ٓ   310اٌٛساصٟ ٘ـ ف 

L1 × T1  ( لذ رفٛق ػٍٟ ثم١خ اٌٙغٓ الاخشٜ فٟ ع١ّغ صفبد اٌزح١ًٍ اٌى١ّبٚٞ اٌّذسٚعخ 1ع١ّضح ×  310)٘ـ ف

 رحذ ٔظُ اٌشٞ اٌضلاصخ.

٠َٛ ث١ٓ اٌش٠بد إٌٝ ٔمص ٚاضح  فٟ ع١ّغ صفبد اٌزح١ًٍ اٌى١ّبٚٞ  24إٌٝ  32إٌٝ  32أدٜ اٌزجبػذ ث١ٓ فزشاد اٌشٞ ِٓ  -1

  .اٌّذسٚعخ

اٌٙغ١ٓ ٌّزٛعظ ا٢ثبء ٌٚلأة الأػٍٝ ِؼ٠ٕٛخ ٌّؼظُ اٌٙغٓ اٌّذسٚعخ فٟ ع١ّغ صفبد اٌزح١ًٍ اٌى١ّبٚٞ  حوبٔذ لٛ -4

 خ( أػٍٝ ل١ُ ِؼ1٠ٕٛع١ّضح ×  310)٘ـ ف  L1 × T1بَ اٚ اوضش ِٓ ٔظُ اٌشٞ، ٘زا ٚلذ عغً اٌٙغ١ٓ ٟ ٔظاٌّذسٚعخ ف

ث١ّٕب ٌٕغجخ اٌىشث١٘ٛذساد رحذ ٔظُ اٌشٞ اٌضلاس،  ٌصفخ ٔغجخ اٌجشٚر١ٓ ٌٚلأة الأػٍٝ ٌمٛح اٌٙغ١ٓ ٌّزٛعظ ا٢ثبء خِٛعج

رحذ ٔظبِٝ اٌشٞ اٌؼبدٜ  ٌمٛح اٌٙغ١ٓ ٌّزٛعظ ا٢ثبء خِٛعج خٝ ل١ُ ِؼ٠ٕٛأػٍ  (L1 × T1 and L3× T3)عغٍذ اٌٙغٓ  

 خٝ ل١ُ ِؼ٠ٕٛأػٍ  (L3 × T1, L1 × T1 and L4 × T3)ٚالإعٙبد اٌّزٛعظ،  ث١ّٕب ٌصفخ ٔغجخ اٌشِبد عغٍذ اٌٙغٓ   

 رحذ أٔظّخ اٌشٜ اٌؼبدٜ ٚالإعٙبد اٌّزٛعظ ٚالإعٙبد اٌشذ٠ذ ػٍٝة الأػٍٝ ٌلأِٚٛعجٗ ٌمٛح اٌٙغ١ٓ ٌّزٛعظ ا٢ثبء 

 ٛاٌٝ.اٌز

أػٍٟ ل١ُ ِٛعجخ ِٚؼ٠ٕٛخ ٌٍمذسح اٌؼبِٗ ػٍٝ الائزلاف ِٓ ث١ٓ اثبء اٌزسٖ اٌشب١ِخ ٌغ١ّغ  310عغً اٌزشو١ت اٌٛساصٝ  ٘ـ ف  -5

أػٍٝ اٌم١ُ اٌّٛعجخ ٚاٌّؼ٠ٕٛخ  ِٓ ث١ٓ آثبء   1صفبد اٌزح١ًٍ اٌى١ّبٚٞ اٌّذسٚعخ، ث١ّٕب عغً اٌزشو١ت اٌٛساصٝ ع١ّضح 

 اٌشٞ رحذ اٌذساعخ. خغجخ اٌّئ٠ٛخ ٌٍشِبد فٟ ٔظبَ سٜ ٚاحذ اٚ أوضش ِٓ أٔظّاٌزسح اٌش٠بٔخ ٌصفخ إٌ

 L4 × T3( ، 1ع١ّضح ×  310)٘ـ ف  L1 × T1رُ رغغ١ً أػٍٟ ل١ُ ِٛعجخ ِٚؼ٠ٕٛخ ٌٍمذسٖ اٌخبصٗ ػٍٝ الائزلاف ٌٍٙغٓ   -6

 L3اٌىشث١٘ٛذساد ،  ٔغجخ(  ٌصفخ 3عخب  ×   123)٘ـ س  L3 × T3( ٌصفخ ٔغجخ اٌجشٚر١ٓ ،  3عخب  ×   152)٘ـ س 

× T1  ( ، 1ع١ّضح ×  123)٘ـ سL4 × T3  ( ٌصفخ ٔغجخ اٌشِبد رحذ ٔظُ اٌشٞ اٌضلاس ِمبسٔخ 3عخب  ×   152)٘ـ س

 ثجبلٝ اٌٙغٓ الأخشٜ.
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ألً ِٓ اٌٛحذح ٚوبٔذ ل١ُ رجب٠ٓ اٌغ١بدح  أػٍٝ ثىض١ش ِٓ ل١ُ اٌزجب٠ٓ الإضبفٟ فٟ ع١ّغ  GCA/SCAوبٔذ إٌغجخ ث١ٓ  -7

( أوجش ِٓ اٌٛاحذ ٌغ١ّغ اٌصفبد  āاٌى١ّ١بئ١خ رحذ أٔظّخ اٌشٞ اٌّذسٚعخ. وّب وبٔذ ل١ُ ِزٛعظ دسعخ اٌغ١بدح ) اٌصفبد 

 اٌى١ّ١بئ١خ.

 اٌى١ّ١بئٟ ٌٍٕجبد. صفبد اٌزشو١توبٔذ ل١ُ اٌزٛس٠ش ثبٌّؼٕٝ اٌٛاعغ أوجش ِٓ ل١ُ اٌزٛس٠ش ثبٌّؼٕٝ اٌض١ك ٌغ١ّغ  -2

اٌىشبف فٝ اٌزجب٠ٓ اٌىٍٝ وبٔذ أػٍٝ ِٓ ِغبّ٘خ اٌغلالاد  ×١ٓ اٌغلاٌخ ػً ثأٚضحذ إٌزبئظ أْ اٌّغبّ٘خ إٌغج١خ ٌٍزفب -9

 أٚ اٌىشبفبد ٌٍصفبد اٌى١ّبئ١خ ٌٕغجخ اٌجشٚر١ٓ % ٚ ٔغجخ اٌىشث١٘ٛذساد% ٚٔغجخ اٌشِبد % رحذ ٔظُ اٌشٜ اٌّخزٍفخ.

 محصىل انحبىب ومكىواته  -ابعار

سح اٌش٠بٔخ( ٌصفبد خ ث١ٓ اٌزشاو١ت اٌٛساص١خ ٌلاثبء )اٌزسح اٌشب١ِخ ٚ اٌزأظٙش رح١ًٍ اٌزجب٠ٓ ٚعٛد إخزلافبد ػب١ٌخ اٌّؼ٠ٕٛ -3  

حجخ( فٟ ع١ّغ ٔظُ  300ِحصٛي اٌحجٛة ٌٍٕجبد ِٚىٛٔبرٗ )ػذد اٌى١ضاْ ٌٍٕجبد ، ػذد ٚٚصْ اٌحجٛة فٟ اٌىٛص ٚٚصْ 

ِحصٛي اٌحجٛة اْ ٚاٌشٞ اٌّخزٍفخ ، فٟ ح١ٓ عبء رمذ٠ش اٌزجب٠ٓ ٌٍٙغٓ اٌّذسٚعخ ػبٌٟ اٌّؼ٠ٕٛخ ٌصفزٝ ػذد اٌى١ض

 اٌّزٛعظ.الاعٙبد حجخ رحذ ٔظبِٟ اٌشٞ اٌؼبدٜ ٚ 300ٌٍٕجبد رحذ ٔظُ اٌشٞ اٌضلاصخ ٌٚٛصْ 

رفٛلذ ع١ّغ اٌزشاو١ت اٌٛساص١خ لأثبء اٌزسح اٌشب١ِخ ػٍٟ أثبء اٌزسح اٌش٠بٔخ ٚاٌٙغٓ إٌبرغخ ِّٕٙب فٟ وً ِٓ ػذد ٚٚصْ  -2

أفضً اٌم١ُ  310ٕجبد ح١ش أػطٟ صٕف  اٌزسح اٌشب١ِخ ٘ـ ف حجخ ِٚحصٛي اٌحجٛة ٌٍ 300اٌحجٛة ثبٌىٛص ٚٚصْ 

ح١ش  رحذ ِؼظُ ٔظُ اٌشٞ اٌّذسٚعخ، فٟ ح١ٓ رفٛلذ أثبء اٌزسح اٌش٠بٔخ ػٍٟ أثبء اٌزسح اٌشب١ِخ فٟ ػذد اٌى١ضاْ ٌٍٕجبد

)٘ـ  L1 × T1افضً اٌم١ُ ٌٙزٖ اٌصفخ رحذ ٔظُ اٌشٞ اٌضلاصخ، وّب ٚعذ أْ اٌٙغ١ٓ  4أػطٟ صٕف اٌزسح اٌش٠بٔخ ع١ّضح 

 ( وبْ افضً اٌٙغٓ فٟ ِحصٛي اٌحجٛة ٌٍٕجبد ِٚؼظُ ِىٛٔبرٗ ٚرٌه ِمبسٔخ ثجبلٟ اٌٙغٓ الأخشٜ.1ع١ّضح ×  310ف 

٠َٛ إٌٟ ٔمص ٚاضح فٟ ِحصٛي إٌجبد  24ٚ  32اٌٟ  32أدٜ رؼش٠ض إٌجبربد ٌٍغفبف ثض٠بدح طٛي فزشاد اٌشٞ ِٓ  -1

 ٌشب١ِخ ٚاٌزسح اٌش٠بٔخ( ٚاٌٙغٓ إٌبرغخ ِّٕٙب.  ِٓ اٌحجٛة ِٚىٛٔبرٗ فٟ ع١ّغ الأثبء )اٌزسح ا

عغٍذ لٛح اٌٙغ١ٓ ٌّزٛعظ الأث٠ٛٓ اٚ ٌلأة الأػٍٝ ل١ّب ِٛعجخ ػب١ٌخ اٌّؼ٠ٕٛخ ٌغ١ّغ اٌٙغٓ ٌصفخ ػذد اٌى١ضاْ ٌٍٕجبد،  -4

رحذ ( أػٍٟ ل١ّخ ِٛعجخ ِؼ٠ٕٛخ ٌمٛح اٌٙغ١ٓ فٟ ٘زٖ اٌصفخ 1ع١ّضح ×  310)٘ـ ف  L1 × T1٘زا ٚلذ أػطٟ اٌٙغ١ٓ 

 ٔظُ اٌشٞ اٌّخزٍفخ.

ِٓ اٌزسح اٌش٠بٔخ أػٍٟ ل١ُ ِٛعجخ  1ِٓ اٌزسح اٌشب١ِخ ٚاٌزشو١ت اٌٛساصٟ ع١ّضح  310أػطٟ اٌزشو١ت اٌٛساصٟ ٘ـ ف  -5

 ِؼ٠ٕٛخ ٌٍمذسح اٌؼبِخ ػٍٟ الائزلاف ٌصفزٝ ػذد اٌى١ضاْ ِٚحصٛي حجٛة ٌٍٕجبد 

( 1ع١ّضح ×  310)٘ـ ف  L1 × T1ٍٟ الائزلاف ِٓ اٌٙغ١ٓ رُ اٌحصٛي ػٍٟ أػٍٟ ل١ُ ِؼ٠ٕٛخ ِٛعجخ ٌٍمذسح اٌخبصخ ػ -6

( ٌؼذد اٌى١ضاْ ٌٍٕجبد 1ع١ّضح ×  362)٘ـ ف  L2 × T1ٌّحصٛي اٌحجٛة ٌٍٕجبد رحذ ٔظُ اٌشٞ اٌضلاصخ، ِٚٓ اٌٙغ١ٓ 

ٙغٓ حجخ ػٕذ ٔظبَ الأعٙبد اٌشذ٠ذ ِّب ٠ش١ش إٌٟ أْ ٘ز٠ٓ اٌٙغ١ٕ١ٓ ّ٘ب ِٓ افضً اٌ 300ػٕذ ٔظبَ اٌشٞ اٌؼبدٜ ٚٚصْ 

 فٟ رحغ١ٓ ٘زٖ اٌصفبد.

ألً ِٓ اٌٛحذح ٚوبْ رجب٠ٓ اٌغ١بدح أوجش ِٓ اٌزجب٠ٓ الاضبفٝ فٟ ع١ّغ صفبد ِحصٛي  GCA/SCAوبٔذ إٌغجخ ث١ٓ  -7

 اٌحجٛة. وّب ٚعذد اٌغ١بدح اٌفبئمخ ٌغ١ّغ صفبد إٔزبط اٌحجٛة . 

١ك ٌغ١ّغ صفبد ِحصٛي اٌحجٛة رحذ أٔظّخ ٚعذ أْ ل١ُ اٌزٛس٠ش ثبٌّؼٕٝ اٌٛاعغ أػٍٝ ِٓ ل١ُ اٌزٛس٠ش ثبٌّؼٕٝ اٌض -2

 اٌشٞ اٌّخزٍفخ.

اٌىشبفبد فٝ اٌزجب٠ٓ اٌىٍٝ وبْ أػٍٝ ِٓ ل١ُ ِغبّ٘خ اٌغلالاد أٚ  ×أظٙشد إٌزبئظ أْ ل١ُ ِغبّ٘خ اٌزفبػً ث١ٓ اٌغلالاد -2

اٌّغبّ٘خ ل١ُ حجخ  ث١ّٕب -300ٚصْ حجٛة اٌىٛص ٚٚصْ  ،ػذد اٌحجٛة/ اٌىٛص ،اٌىشبفبد ٌصفبد ػذد اٌى١ضاْ/ إٌجبد

 إٌغج١خ ٌٍىشبفبد الأػٍٝ ٌصفخ ٚصْ ِحصٛي اٌحجٛة/ إٌجبد رحذ ٔظُ اٌشٜ اٌضلاس.
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 كفاءة تحمم اندفاف -خامسا

خزجبس٘ب وبٔذ ِزفٛلخ ػٍٝ أثبء اٌزسح اٌشب١ِخ اأظٙشد إٌزبئظ أْ وفبءح إعزخذاَ ا١ٌّبٖ لأثبء اٌزسح اٌش٠بٔخ اٌضلاس اٌزٟ رُ  -3  

رُ اٌحصٛي ػ١ٍٙب  حل١ُ وفبءح إعزخذاَ اٌّبء ٌلأثبء اٌّخزجشأػٍٝ وبٔذ ٚسُ٘ فٟ أٔظّخ اٌشٞ اٌضلاس. الأسثغ اٌز٠ٓ رُ أخزجب

ِبء(،  1وغُ ِحصٛي ػٍف طبصط / َ 12.711ٚ  14.315، 22.052( ح١ش أػطٝ )4ثٛاعطخ اٌزسح اٌش٠بٔخ )ع١ّضح 

ٚ  33.634، 30.177اٌزٜ أزظ  )( 310ث١ّٕب رُ اٌحصٛي ػٍٝ أػٍٝ اٌم١ُ ِٓ  آثبء اٌزسحاٌشب١ِخ ثٛاعطخ )٘ـ. ف 

 فٟ أٔظّخ اٌشٞ اٌؼبد٠خ ٚاٌّزٛعطخ ٚالإعٙبد ػٍٝ اٌزٛاٌٟ.ٚرٌه ( ا١ٌّبٖ( 1وغُ / َ 33.346

رفٛلذ ع١ّغ اٌٙغٓ ػٍٝ آثبئٙب ثشىً ٍِحٛظ فٟ وفبءح اعزخذاَ اٌّبء رحذ أٔظّخ اٌشٞ اٌضلاس، ٚرُ اٌحصٛي ػٍٝ أػٍٝ   -2

( فٟ ٔظبَ الإعٙبد 1وغُ/َ 57.612،54.722) L2 × T1( ٚ 1وغُ / َ 62.702 ،52.261) L1 × T1ل١ُ ِٓ اٌٙغٓ 

( 1وغُ/53.147َ)  L3 × T2 ( 1ٚوغُ/َ 51.147)  L3 × T3(، 1وغُ/54.705َ) L4 × T3 ٚاٌّزٛعظ ، ٚوزٌه

ب )ٔظبَ الإعٙبد اٌشذ٠ذ(. 24ثزشر١ت رٕبصٌٟ ػٕذ س٠ٙب وً  ًِ ٛ٠ 

إٌغجخ اٌّئ٠ٛخ ٌٕمص اٌّحصٛي(  -د١ًٌ رحًّ اٌغفبف -خ ٌٍغفبفغبع١أظٙشد دلائً رحًّ اٌغفبف اٌّذسٚعخ )د١ًٌ اٌح  -1

 .أْ ع١ّغ اٌزشاو١ت اٌٛساص١خ لأثبء اٌزسح اٌش٠بٔخ  وبٔذ اوضش رحّلا ٌٍغفبف ٔغج١ب ػٓ ع١ّغ أثبء اٌزسح اٌشب١ِخ

  × 152)٘ـ س  L4 × T3( ، 1ع١ّضح ×  362)٘ـ ف  L2 × T1( ، 1ع١ّضح ×  310)٘ـ ف   L1× T1رؼزجش اٌٙغٓ   -4

(  ، ِٓ أفضً اٌٙغٓ فٟ رحًّ 3عخب  ×   123)٘ـ س  L3 × T3( 4ع١ّضح ×  123. س )٘ـ L3 × T2( ، 3عخب 

الاعٙبد اٌّبئٝ فٟ ٘زٖ  اٌغفبف ح١ش عغٍذ ٘زٖ اٌٙغٓ ألً ل١ُ ٌغ١ّغ دلائً رحًّ اٌغفبف ػٕذ صساػزُٙ رحذ ظشٚف

 اٌذساعخ.

 انخلاصت 

)٘ـ. س ، L2 × T1( 1 حع١ّض ×  362 )٘ـ. ف،  L1× T1(1 حع١ّض×  310)٘ـ. ف اٌخّظ اٌٙغٓأظٙشد إٌزبئظ رفٛق 

ح١ش عغٍذ  أػٍٝ    L3× T3( 3عخب ×  123 ٘ـ. س) ،L3 × T2 (4ع١ّضح ×   123)٘ـ. س،  L4 × T3( 3عخب × 152

غخ رحذ ل١ُ ٌٍّحصٛي الاخضش ٚاٌغبف ِٚىٛٔبرٗ ٚوزٌه وبٔذ الاوضش رحّلا ٌظشٚف اٌغفبف ثّمبسٔزٙب ثجبلٝ اٌٙغٓ إٌبر

 .٠ّىٓ اعزخذاُِٙ فٝ ثشاِظ اٌزشث١خ ٌٍؼٍفا ٌز .اٌذسعخ

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


