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ABSTRACT 
The aim of this work is to investigate 

the consequences of selection for post-

weaning growth performance on 

carcass composition and carcass 

meatiness traits. Seven selection 

indices were applied using estimates of 

genetic and phenotypic parameters on 

218 New Zealand White (NZW) 

rabbits, progeny of 24 bucks and 93 

does, via a multi-trait animal model. 

Weaning weight (WW), Slaughter 

weight (SW) and daily gain between 

them (DG) were used as sources of 

information. The breeding objective 

was to enhance the profitability of 

NZW rabbit breeders by maximizing 

WW, SW, and DG. The carcass 

composition was represented as the 

percentage of dissected side weight 

deposited as muscle (MP), Fat (FP), 

and bone (BP), while carcass 

meatiness traits were represented as 

carcass weight (CW), dressing 

percentage (DP), muscle: bone ratio 

(MB), and muscle: fat ratio (MF). The 

heritability estimates (h
2
) were 0.69, 

0.44 and 0.54 for WW, SW and DG, 

respectively. Carcass composition 

traits showed moderate estimates of h
2
 

for MP (0.31) and FP (0.35) and a 

very high value for BP (0.91). The h
2
-

values for carcass meatiness traits 

were 0.42, 0.43, 0.89, and 0.75 for 

CW, DP, MB, and MF, respectively. 

The full index (I1): I1 = 6.39 WW - 1.85 

SW + 150.92 DG had the highest 

correlation with the aggregate 

genotype (rTI = 0.81), followed by the 

best reduced index involving WW and 

DG (rTI = 0.79): I3 = 4.21 WW + 

71.74 DG.  

However, the single trait selection 

index based on WW alone (I5 = 4.46 

WW) is expected to be as efficient as 

the best reduced index (rTI = 0.76). 

 At each round of selection with the 

intensity of selection = 1.0, applying of 

I1, I3 and I5 are expected to result in 

developing NZW rabbits with better 

post-weaning growth performance in 

terms of heavier body weight at 

weaning (ranged from 112.93 to 

121.35 gm) and slaughtering (ranged 

from 124.70 to 135.52 gm) with faster 

daily gain (ranged from 0.32 to 0.78 

gm/day). This enhancement in post-

weaning growth performance is 

expected to consequence in an 

increase in MP (ranged from 0.67 to 

0.82 unit) and FP (ranged from 0.31 to 
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0.59 unit) and reduction in BP (ranged 

from -0.43 to -0.31 unit). Carcass 

meatiness traits are expected to be 

more favorable in terms of higher DP 

(ranged from 0.14 to 0.38 unit) and 

MB ratio (ranged from 0.28 to 0.36 

unit) and less favorable in terms of MF 

(ranged from -0.23 to -1.60 unit). 

Conclusively, the results obtained in 

the present study suggested that 

selection based on the single trait 

index I5 including the weaning weight 

trait would be recommended to 

improve the given aggregate genotype 

traits for being an early, single, and 

easy-to-measure.   

Keywords: Rabbits – Selection indices 

– Post-weaning growth traits – 

Carcass composition – carcass 

meatiness traits. 
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INTRODUCTION 
 

In a previous study on consequences of selection for post-weaning 

growth performance traits on fat partition traits in rabbits (Gouda, 2022), it 

was obvious that selection for post-weaning growth in terms of heavy body 

weight at weaning and slaughtering and faster gain from weaning to slaughter 

is expected to develop New Zealand White (NZW) rabbits with unfavorable 

fat partitioning in terms of higher fat content deposited as subcutaneous, 

mesenteric, caul, and heart fat with lower intermuscular and kidney knob fat. 

Still some attendant aspects seem worthwhile, in particular with regard to 

carcass composition and carcass meatiness traits.  

Several studies showed the effect of body weight on carcass 

characteristics (Belabbas et al, 2019; Michalik et al., 2009; Pascual et al., 

2008 and Piles et al., 2000) but scarce numbers of studies related to estimate 

of genetic parameters for carcass composition and carcass meatiness traits 

(Blasco et al., 2018) were noticed.  

From these points of view, the present study was undertaken to 

investigate the expected effect of selection for growth performance traits on 

carcass attributes in rabbits.  

 

MATERIALS AND METHODS 
 

Source of data and animal management 

This study was applied during 2004-2005 in a private rabbit farm located 

in Qalyobia Governorate, 25 km far from Cairo, where 218 rabbits of NZW 

rabbits, progeny of 24 bucks and 93 mature does, were randomly chosen at 

weaning on 28 days. Rabbits were weighed after they separated from their 

dams (WW), housed in fattening batteries, and reared under natural 

environmental circumstances, and fed ad libitum a commercial diet offering 

2800 kcal digestible energy/kg diet up to slaughter on 90 days.  
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Traits considered  

By the end of the fattening period at 90 days of age, rabbits are weighted 

before slaughtering (SW) and daily gain from weaning up to slaughter (DG) 

was determined. The animals were transported from the farm to the Meat 

Laboratory of Ain Shams University, Egypt. In Meat Laboratory, rabbits were 

slaughtered and dressed out according to Blasco et al. (1993) where the 

carcasses were weighted, and dressing percentages were calculated. Then, the 

carcasses were split into two halves. The right half was dissected into muscle, 

fat (intermuscular plus subcutaneous), and bones. The total dissected weight 

was calculated by the sum weight of muscle, fat, and bone where carcass 

composition, muscle to fat ratio, and muscle to bone ratio were calculated.   

Statistical analysis 

Depending on VCE-6 software package (Kovač et al., 2002), the data 

was analyzed and the genetic and phenotypic parameters were estimated 

according to the following Multi-trait animal model: 

y = Xb + Za + e  

Where:  

y  =  is the observations traits vector, 

b  =  is the fixed effects vector (year of birth), 

a  =  is the random additive genetic direct effects vector, 

X and Z          =  known incidence matrices relating observations to the respective 

fixed and random effects with Z augmented with columns of zeros 

for animals without records, and 

e           = is the random residual effects vector. 
 

Definition of aggregate genotype traits 
The breeding objective of the present study was to increase the net profit 

of rabbit breeders via selection for higher growth performance traits from 

weaning up to slaughter including slaughter weight (SW), weaning weight 

(WW), and daily gain between them (DG). The aggregate genotype (T) was 

defined as: 

T = a1 gWW + a2 gSW + a3 gDG, 

Where:   

gww   = The additive genetic value of weaning weight 

gSW   = The additive genetic value of slaughter weight,  

gDG   = The additive genetic value for daily gain from weaning up to slaughter, and  

a1, a2, a3 = The relative economic weights for WW, SW and DG, respectively. 
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Economic values of aggregate genotype traits 

Depending on heritability estimates, the method described by Lamont 

(1991) was used to compute the economic values (a) of WW, SW, and DG as 

follow:  

2

2

n

i

i
i

i

h

a
h




  , Where 

2

ih : The heritability estimates of the i
th

 trait included in the aggregate 

genotype. 
 

Selection indexes 
To achieve the breeding objective of the present study, seven selection 

indices with different combinations from WW, SW and DG were applied 

according to Hazel et al. (1994). The indices combinations were applied under 

three alternatives categories as follows:  

i: selection based on a full index comprising all sources of information.  

ii: selection based on reduced indices, comprising the combination of one 

source of information with the other; and 

iii: selection based on a single source of information. 

RESULTS AND DISCUSSION 
 

Variability and heritability 

Table (1) presented overall means, heritability estimates, phenotypic 

coefficient of variations and economic values of considered traits. Comparable 

phenotypic variabilities were found for the growth performance traits (WW, 

24.40%; SW, 16.90%; DG, 20.60%). These variabilities were much higher 

than those of carcass composition and carcass meatiness traits (1.90 : 11.7%), 

with the exception of the two measures involving fat content (FP, 36.27% and 

MF ratio,  46.98%). Comparable trend of variability was reported in previous 

studies (Peiró et al., 2021; Ezzeroug et al., 2020; Peiro´ et al., 2019, Sakthivel 

et al., 2017; Dige et al., 2012; Iraqi, 2008; Shemeis and Abdallah, 2000).    

The values of h
2
 estimates for WW, SW, and DG had a higher 

magnitude, (0.69, 0.44, and 0.54, respectively). These higher heritability 

estimates indicate the possibility of improving these traits through direct 

selection. The estimate obtained for WW in the present study is much higher 

than those found in the literature (0.15, Peiró et al., 2021; 0.26, Montes-

Vergara et al., 2021, 0.03, Ezzeroug et al., 2020; 0.09, Sakthivel et al., 2017; 

0.04, Drouilhet et al., 2013; 0.04, Lukefahr, 1996). Similarly, the present h
2
 

estimates for SW and DG were higher than those previously stated in the  
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Table 1. Overall means ( ), phenotypic variation coefficients (CV%), 

heritability estimates (h
2
±SE) and calculated economic values (a) of 

post- weaning growth traits and carcass attributes 

   Trait  ±SE CV% h
2
±SE a 

i. Post-weaning growth traits  

 Weaning weight, gm (WW) 406.15 ± 6.72 24.40 0.69 ± 0.02  2.42  

 Slaughter weight, gm (SW) 1746.81 ± 20.10 16.90 0.44 ± 0.03  3.80 

 Daily gain, gm/day (DG) 21.28 ± 0.29 20.60 0.54 ± 0.04  3.09 

ii. Carcass attributes     

1. Carcass composition traits    

 Muscle percentage (MP)  83.64 ± 0.10 1.90 0.31 ± 0.01 - 

 Fat percentage (FP) 3.97 ± 0.09 36.27 0.35 ± 0.02 - 

 Bone percentage (BP) 12.38 ± 0.09 11.14 0.91 ± 0.04  

2. Carcass meatiness traits     

 Carcass weight (CW) 903.04 ±11.40 8.64 0.42 ± 0.03 - 

 Dressing percentage (DP) 51.60 ± 0.19 5.52 0.43 ± 0.04 - 

 Muscle: bone (MB) 6.83 ± 0.05 11.71 0.89 ± 0.01 - 

 Muscle: fat (MF) 24.69 ± 0.78 46.98 0.75 ± 0.02 - 

 

literature (Montes-Vergara et al., 2021; Peiró et al., 2021; Sakthivel et al., 

2017; Dige et al., 2012; Garreau et al., 2008; Moura et al., 2001).  

The h
2
-estimates for carcass compositional traits indicated that the 

percentage of carcass weight deposited as bone (BP) was more heritable (0.91) 

than that deposited as muscle (MP = 0.31) or fat (FP = 0.35). Moderate 

heritability estimates (0.29 - 0.39) for compositional traits were recorded in 

previous studies (Al-Saef et al., 2008; Shemeis and Abdallah, 2000; Ferraz     

et al., 1991 & 1992). 

The estimates of heritability for carcass meatiness traits being 0.42 for 

CW, 0.43 for DP, 0.89 for MB and 0.75 MF. However, the present estimate of 

h
2
 for CW is higher than the estimates reported previously (Montes-Vergara, 

2021 and Nagy et al., 2019). In agreement with the literature (Garreau et al., 

2008 and Larzul, et al., 2005), the dressing percentage was shows to be 

moderates heritable. However, low heritability estimates were cited (0.19 and 

0.17) for DP by Shemeis and Abdallah (2000) and Su et al. (1999), 

respectively.  

The variation observed in the heritability estimates, which are given in 

the literature and what is given in the present work, clarifies the effect of 

genetic and environmental factors, the model applied in analysis, the number 

of considered traits and the genetic relationship between them. Garcia and 

Argente (2020) likewise illustrated that the population size, the managements 
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in each farm, the mother’s productive capacity, the marketing body weight, the 

growth rate, the degree of maturity at slaughter, the ages at slaughter and 

weaning, and the models used in the analysis are possible factors explain the 

differences in heritability estimates between studies. 
 

Genetic and phenotypic Correlations 

Genetic (rG) and phenotypic (rP) correlations among the traits describing 

post-weaning growth, carcass composition, and carcass meatiness are shown 

in Table 2. Rabbits which weaned at heavier weight are expected to be heavier 

at slaughter (rG=+0.81; rP =+0.82). The faster-gaining rabbits from weaning to 

slaughter are expected to produce carcasses with better composition in terms 

of dressing percentage (rG = + 0.24; rP = +0.31) and bone percentage (rG=         

-0.58; rP = - 0.54).  

Genetically, rabbits with heavier body weight at weaning and slaughter 

with faster daily gain would expect to yield carcasses with lower bone 

percentage (rG=-0.36, -0.60 and -0.58, respectively), muscle percentage (rG=    

-0.23, -0.35 and -0.05, respectively) with negligible change in MB ratio (rG=   

-0.01, -0.01 and -0.03, respectively). Moreover, these rabbits would be higher 

in carcass weight (rG= +0.50, +0.83 and +0.38, respectively) with an 

improvement in dressing percentage (rG =+0.10, +0.11 and +0.24, 

respectively) and muscle to bone ratio (rG= +0.09, +0.15 and +0.13, 

respectively). The same trend of associations was previously reported for 

carcass weight with weaning weight (Montes-Vergara, 2021) and with 

slaughter weight (Rotimi et al., 2021; Montes-Vergara et al., 2021; Montes-

Vergara et al., 2020 and Sam et al., 2020). 

Positive genetic inter-relationships were noticed in present study among 

carcass compositional traits (rG = 0.05 to 0.47). However, these traits were 

negatively correlated with the carcass weight deposited as MP (rG = - 0.47), FP 

(rG = - 0.20) and BP (rG = - 0.45). Except for the genetic correlation between 

MB and MF ratios (rG = -0.92), negligible genetic and phenotypic correlations 

were observed among meatiness traits.  

Dressing percentage is genetically correlated positively with muscle and 

fat percentage (rG = 0.38 and 0.29, respectively) and negatively correlated with 

bone percentage (rG= - 0.45).  
 

Indices 

Seven selection indices were constructed using the calculated economic 

values and the estimates of genetic and phenotypic (co) variances. Table 3  
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showed the weighing factors, the accuracy of selection, and standard deviation 

of indices with the relative efficiency of each index to the full index. Including 

all sources of information, the full index gives the highest selection accuracy 

(I1: rTI = 0.81) in improving post-weaning traits due to its favorable inter-

correlation (Table 2). In terms of accuracy, the alternative reduced index (I3) 

including WW and DG traits was found to be the best-reduced index as 

compared to the full index (I3: rTI = 0.79 and RE = 97.5%). On the other hand, 

using the reduced index including SW with DG (I4) or WW (I2) would 

decrease the accuracy of selection by 19.8% and 11.1%, respectively, as 

compared to the full index.  

In the present study, the single trait index (I5) including WW, which is 

an earlier measurable trait, would be the best single index in improving post-

weaning traits (I5: rTI = 0.76 and RE= 93.8%). The higher genetic correlation 

between WW and SW (0.81) and between SW and DG (0.59) plays an 

important role in this response of selection depending on WW alone.  

In selection programs, post-weaning daily gain from weaning to 

slaughtering is the most common direct criteria (Garcia and Argente, 2020). 

El-Deghadi and Ibrahim (2018) developed selection indices to improve post-

weaning growth performance in the Gabali rabbit breed using body weights at 

different ages and recommended an index including body weights at 6 and 8 

weeks of age to enhance post weaning growth traits. However, in other 

studies, Hanaa et al. (2014) and Anous (2001) recommended that a selection 

index based on body weight at marketing or slaughter is better than weaning 

weight and daily gain in improving post-weaning growth traits.   

In present study, and from the commercial point of view, selection based 

on a single index (I5) including weaning weight trait could be considered the 

best index to achieve the objective of the study in improving post-weaning 

growth traits in New Zealand rabbits. This is because this trait is early, single, 

and easy to measure and can save the fatting cost in case of applying early 

selection.  
 

Expected genetic change 

The expected genetic change per generation to selection for post-

weaning growth traits on carcass attributes are presented in Table 4 as absolute 

values and in Figure 1 as a percentage of the overall mean for the same trait. 

i. Post-weaning growth traits.  
  The highest expected genetic response per generation in aggregate 

genotype traits would be occur in the case of applying the full                    

index (I1) including all sources of information by 121.35gm in weaning weight,  
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135.52 gm in slaughter weight, and 0.78gm/day in average daily gain        

(Table 4). Whereas applying the reduced index (I3) including WW and DG 

was found to be as efficient as the full index in improving the aggregate 

genotype traits by 112.93gm in weaning weight, 135.31gm in slaughter 

weight, and 0.73gm/day in daily gain compared to the other reduced indices. 

However, compared to the full index, the single trait index including WW only 

(I5) appeared to be the best single index in the enhancement of true breeding 

value represented in WW and SW by 118.46 gm and 124.70, respectively with 

a decline in DG improvement to be 0.32gm/day due to the nature of genetic 

correlation for WW with each of SW and Daily gain (Table 2). Moreover, 

selection based on the earlier trait weaning weight would be effective for the 

rabbit breeders in saving time and nutrition costs.  

 

Figure 1. Expected genetic change to selection for post-weaning growth traits 

expressed as percentage of overall mean 

WW= Weaning weight, SW= Slaughter weight, DG= Daily gain, MP= Muscle percentage, 

FP= Fat percentage, BP= Bone percentage, CW= Carcass weight, DP= Dressing percentage, 

MB= Muscle: Bone, MF= Muscle: Fat. 

ii. Carcass attributes.  
 Consequences of selection for post-weaning growth traits on carcass 

attributes were examined (Table 4). Using all sources of information in the 

selection index (I1) would consequently develop rabbits with favorable muscle 

percentage (+66.5unit), bone percentage (-0.31unit), dressing percentage 

(+0.38unit), and muscle bone ratio (+0.36unit), and unfavorable fat percentage 

(+0.59unit), carcass weight (-0.73gm) and muscle fat ratio (-1.6unit). 

However, excluding the SW from the full index in the reduced index (I3) 
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would enhance the expected genetic change in favorable muscle percentage 

(+15.51unit) and bone percentage (-0.11unit) and decline the deterioration in 

unfavorable fat percentage (+0.15unit), muscle to fat ratio (-0.20unit). 

Applying the single trait index including weaning weight was found to be as 

efficient as the full index in relation to the expected genetic change in carcass 

composition represented in MP, FP, and BP by +8.61unit, -0.28unit and -

0.12unit, respectively with a decrease the deterioration in carcass weight by 

0.17gm and muscle to bone ratio by 1.37unit. 

 Lower previous attempts which investigated the impact of selection for 

post-weaning growth traits on carcass attributes were observed. In agreement 

with present results, Shemeis and Abdallah (2000) reported an increasement in 

muscle (+0.15unit) and fat percentage (+3.0unit) as an expected response to 

applying an index including body-weight at marketing and heart girth 

measure.  
 

Conclusion    

Use of weaning weight (WW) and daily gain (DG) as sources of 

information in the following index (I3): 

I3 = 4.21WW + 71.74 DG (rTI = 0.79) 

would be recommended to achieve the true breeding value in the present study 

with an expected impact favorably on the percentage of muscle, bone, dressing 

percentage and muscle to one ratio and unfavorably on fat percentage, carcass 

weight and muscle to fat ratio. However, If the rabbit breeder aims to increase 

his profitability through an early selection of his animals, with an acceptance 

of a reduction in selection accuracy with a decline in accelerating daily gain, 

then the following single trait index: 

I5= 4.46 WW (rTI = 0.76) 

would be recommended with an expected positive impact on muscle 

percentage, bone percentage, and muscle to bone ratio. 
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الذتيحة في الأرانة خواصلأداء النمو تعذ الفطام على الانتخاب  تواتع  

 

 جوده فتحي جوده ، أحمذ راغة شميس

انقاهشج ،  11241قغى الإَراج انحُىاٍَ ، كهُح انضساػح ، خايؼح ػٍُ شًظ ، شثشا انخًُح 

.يصش  
 

فٍ و َرخاب لأداء انًُى تؼذ انفطانلا انرؤثُش انًرىقغانً تحث هزا انؼًم َهذف 

وانركىٍَ  ًدُغانُركىٍَ انذانح ػهً انصفاخ انانزتُحح وانًرًثهح فٍ  خىاصػهً الأساَة 

انىساثُح  انىذقذَشاخ انًؼأدنح اَرخاتُح يؼرًذج ػهً هزتُحح. ذى ذطثُق عثؼح انهحًً ن

 ٍ خلالي   (NZW)يٍ علانح انُُىصَهُذي الأتُط أسَة 212انًقذسج ػهً  َحشهوانًظ

 (SW) ووصٌ انزتح (WW) . ذى اعرخذاو وصٌ انفطاوانصفاخيرؼذد  حُىاٍَانًُىرج ان

 ذحغٍُهى انرشتىي  كًصادس نهًؼهىياخ. كاٌ انهذف (DG) تُُهًاويؼذل انًُى انُىيً 

 ذضًُد .WW ، SW  ، DG ستحُح يشتٍ الأساَة انُُىصَهُذَح يٍ خلال ذؼظُى

 (FP) انذهٍَغثح ، و  (MP)انؼضلاخَغثح هزتُحح انصفاخ انذانح ػهً انركىٍَ انُغُدً ن

ذضًُد انصفاخ انذانح ػهً انركىٍَ تًُُا  فٍ َصف انزتُحح،  (BP) انؼظاوَغثح و، 

 انً انؼضلاخَغثح ، و (DP) انرصافً، وَغثح  (CW) وصٌ انزتُحح انهحًً نهزتُحح

انًكافئ ذقذَشاخ أظهشخ انُرائح أٌ   .(MF) انً انذهٍ انؼضلاخَغثح و (MB)انؼظاو 

hانىساثً )
2

يؼذل  و وصٌ انزتح  و وصٌ انفطاو  نكم يٍ  0.54 ، 0.44 ،  0.69   كاَد (

كاَد ذقذَشاخ انًكافئ انىساثً نهصفاخ انذانح ػهً انركىٍَ ػهً انرىانٍ.  انًُى انُىيً
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خذا تًُُا كاَد يشذفؼح  (0.35) وَغثح انذهٍ (0.31) انُغُدً نهزتُحح نُغثح انؼضلاخ

فٍ حٍُ كاَد قُى انًكافآخ انىساثُح نهصفاخ انذانح ػهً انركىٍَ  .(0.91)ظاو نُغثح انؼ

َغثح انؼضلاخ  و َغثح انرصافً ونىصٌ انزتُحح    0.89،0.75  ، 0.43  ، 0.42  انهحًً

  ، ػهً انرىانٍ. َغثح انؼضلاخ انً انذهٍ و انً انؼظاو

 32..15نزتح + وصٌ ا 1.25 –وصٌ انفطاو  6.33=  (I1م )انكايهذنُم كاٌ ن

، َهُه أفضم  (rTI = 0.81) أػهً اسذثاط يغ انرشكُة انىساثٍ انكهٍ يؼذل انًُى انُىيً

 :وصٌ انفطاو ويؼذل انًُى َرضًٍوانزي  (rTI = 0.79) َحرىي ػهً صفرٍُ يخفطدنُم 

(I3)  =4.21  + يؼذل انًُى انُىيً 11.14وصٌ انفطاو  . 

وصٌ  I5= 4.46ً صفح وصٌ انفطاو فقظ )أظهش انذنُم انفشدي انًؼرًذ ػه تًُُا

 .(rTI = 0.76) انفطاو( كفاءج يؼادنح نكفاءج انذنُم انًخفط انًحرىي ػهً صفرٍُ 

 يٍ انًرىقغ أٌ َؤدٌ كم يٍ ..1=  شذج اَرخابيغ يٍ الاَرخاب فٍ كم خىنح  

I1 ، I3 ، I5  ًصٌ و فٍ صىسجأداء ًَى أفضم تؼذ انفطاو  َُىصَهُذي راخ أساَة اَراجإن

)تًقذاس يٍ انزتح ػُذ خى( و 121.35 انً 112.33)تًقذاس يٍ ػُذ انفطاو أثقم خغى 

خى  12.. إنً 32..)تًقذاس يٍ  يغ يؼذل ًَى َىيً أعشعخى(  135.52 إنً .124.1

َغثح انؼضلاخ )تًقذاس يٍ  صَادج فٍ َشافقهيٍ انًرىقغ أٌ هزا انرحغٍُ انغاتق / َىو(. 

يغ وحذج(  53.. إنً 31..)تًقذاس يٍ  غثح انذهٍفٍ َوحذج( و 22.. إنً 61..

يٍ انًرىقغ أٌ كًا اَه وحذج(.  -43..إنً  -31..)تًقذاس يٍ  َغثح انؼظاو اَخفاض فٍ

)تًقذاس يٍ  َغثح انرصافً حُثيٍ نركىٍَ انهحًً نهزتُحح ذرحغٍ انصفاخ انًرؼهقح تا

وحذج(  36..إنً  22..)تًقذاس يٍ  انؼضلاخ إنً انؼظاو وحذج( وَغثح 32..إنً  14..

 . (وحذج -23.. إنً -.1.6فٍ َغثح انؼضلاخ انً انذهٍ )تًقذاس يٍ يرىقغ يغ اَخفاض 

 I5تالاَرخاب نهذنُم انفشدي ػهُها فٍ انذساعح انحانُح انًرحصم انُرائح  : أوصدالتوصية

ًُى صفاخ انىساثح انكهُح انًرؼهقح تصفاخ اننرحغٍُ  يُفشدا  انًثًُ ػهً صفح وصٌ انفطاو 

 .انقُاط ح، وعهه فشدَحو،  جيثكش وصٌ انفطاو صفح نكىٌتؼذ انفطاو 

 ركىٍَصفاخ ان –صفاخ انًُى تؼذ انفطاو  - أدنح الاَرخاب –: الأساَة الكلمات المفتاحية

 .هزتُححصفاخ انركىٍَ انهحًً ن –هزتُحح انُغُدً ن


