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ABSTRACT 

This study aimed to investigate the 

consequences of selection for post-

weaning growth performance on carcass 

and tissue weight distribution traits using 

selection indices in rabbits through the 

multi-trait animal model. The 

experimental material involved 218 New 

Zealand White (NZW) rabbits, the 

progeny of 24 bucks and 93 adult does. 

The aggregate genotype of weaning 

weight (WW), slaughter weight (SW), 

and average daily gain (DG) from 

weaning to slaughter were included. The 

same three traits were used with different 

combinations as a source of information.   

The cut percentage of hind leg 

(HLW), fore leg (FLW), loin (LOW), and 

thoracic cage (TCW) were the carcass 

weight distribution traits. While carcass 

tissue weight distribution traits were 

represented as a percentage of meat and 

bone in each cut, respectively occurring 

in the hind leg (HLM and HLB), fore leg 

(FLM and FLB), loin (LOM and LOB), 

and thoracic cage cut (TCM, TCB). The 

full index (I1) including all sources of 

information: I1 =23.5WW –18.0SW 

+1212.8DG had the highest correlation 

with the aggregate genotype traits (rTI  

 

=0.84). Dropping DG from the full index 

to construct I2 or SW to construct I3 or 

WW to construct I4 did not affect the 

accuracy of selection (rTI =0.83). The 

index included weaning weight alone (I5) 

was the most accurate single trait index 

(rTI =0.73). Among all reduced indices, 

which had the same accuracy, the index 

I2 was the best for being easy to measure.  

Applying the best accurate indices (I1, I2, 

and I5) are expected to produce rabbits 

characterized by heavier body weight at 

weaning (88.80 to 108.10gm) and 

slaughtering (111.50 to 146.65 gm) with 

faster daily gain from weaning to 

slaughter (0.03 to 0.92 gm/day). This 

improvement would be coupled with 

changes in the distribution of carcass 

weight (decrease by -0.41 to -0.43% in 

HLW and by -0.05 to -0.01% in TCW 

and increase by 0.18 to 0.20% in FLW 

and by 0.11 to 0.14% in LOW), carcass 

meat weight distribution (decrease by -

0.01 to -0.26% in HLM, -0.91 to -1.41% 

in FLM and increase by 0.13 to  0.64% 

in LOM and 0.45 to 0.58% in TCM) and 

in bone weight distribution (decrease by  

-0.07 to -0.08% in 
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FLB and by -0.12 in TCB% and increase 

by 0.11 to 0.15% in LOB with fluctuated 

change in HLB by -0.09 to 0.07%).  

As compared with their unrestricted 

forms, the restricted indices I8(HLM) and 

I9(HLM) would entail an only a slight 

reduction in accuracy of selection (rTI= 

0.76 and 0.72, respectively) with 

acceptable improvement in WW (+104.7 

and 108.2gm, respectively) and SW 

(+119.8 and 108.1gm, respectively) with 

an unfavorable increase in HLB by 0.37 

and 0.07%, respectively.  

Conclusively, Use of weaning weight 

(WW) and slaughter weight (SW) as 

sources of information (I2) in the 

following index: I2= 3.8 WW + 1.5 SW 

(rTI = 0.83) would be recommended to 

maximize the post-weaning growth traits 

regardless of the deterioration in carcass 

tissue weight distribution. However, the 

following restricted index:      

I8(HLM)  = -29.4 WW + 34.5 SW -2110.4 

DG (rTI = 0.76) 

would be a preferred choice to the 

breeder, taking into consideration the 

expected deterioration in carcass tissue 

weight distribution, for biological and 

rabbit meat consumer desires reasons.   

Keywords:  Rabbits – Selection indices 

– post-weaning growth traits – carcass 

weight distribution – carcass tissue 

weight distribution 

-----------------------------------------------------------------------------------------------

INTRODUCTION 

Meat consumers are focusing on getting lower protein costs with high 

quality (Mostafa et al., 2020). Rabbit meat is characterized by higher protein 

source, poly-unsaturated fatty acids, and little fat content with lower cholesterol 

levels (Dalle Zotte and Szendro, 2011). The preference of consumers in 

purchasing rabbit meat form varies depend on the country. For example, the 

most rabbit consumers in France and Mexico prefer the whale carcass as fresh 

meat, especially the loin and thigh cuts for its higher content of muscles 

(Szendrő et al., 2020). So, the commercial rabbit industries need breeds with a 

fast rate of growth and more lean meat (Sam et al., 2020). Pla (1996) reported 

that the carcass traits of rabbits affected by the adult weight and the degree of 

maturity. The effects of selection for post-weaning growth performance traits 

on fat partition and carcass composition traits were previously discussed 

(Gouda, 2022; Gouda and Shemeis, 2022; Belabbas et al, 2019; Michalik et al., 

2009; Pascual and Blasco, 2008 and Piles et al., 2000). However, scarce 

information about the consequences of selection for post-weaning growth 

performance traits on the distribution of carcass weight and its tissues were 

noticed in rabbits. 

Improving of live performance and carcass traits in the animal should not 

negatively affect the carcass tissues weight distribution, which in turn will 
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affect the functional requirements of each tissue, resulting in a biological defect 

in the long term for this animal. 

The goal of this study is to examine the consequences of selection for 

post-weaning growth traits via selection indices on the distribution of weights 

of carcass and its tissues in New Zealand White rabbits with an attempt to 

prevent any expected deterioration in the tissue weight distribution. 
 

MATERIALS AND METHODS 
 

Source of data and animal management 

The data of the present study were obtained and previously described by 

Gouda and Shemeis (2022) in which a total of 218 weaned New Zealand white 

(NZW) rabbits (progeny of 24 bucks and 93 mature does) were used. At 

weaning on 28 days of age, the rabbits were earmarked and weighted (WW) 

and separated in rearing cages for fattening under natural environmental 

circumstances. They fed ad libitum a commercial diet containing 2800 kcal of 

digestible energy/kg up to slaughter at 90 days.  

Traits to be considered   

At slaughtering, rabbits are weighted (SW) and the daily gain from 

weaning to slaughter was calculated (DG). After that, the rabbits were 

transported to the Meat Laboratory in Faculty of Agriculture -Ain Shams 

University where the rabbits were slaughtered and dressed out. Then, the 

carcasses were split into two halves where the right side was jointed and 

weighted according to Blasco et al. (1993) into the hind leg (HLW), the fore leg 

(FLW), the loin (LOW), and the thoracic cage (TCW). All cuts were summed 

to give jointed side weight, where the carcass weight distribution was 

calculated as a percentage of each cut to the jointed side weight. Each cut was 

dissected into the meat (muscle + fat) and bone. Weights of meat and bone from 

each joint were summed up to give, respectively, the total side meat and total 

side bone.  

The sum of these totals gives dissected side weight. The traits describing 

post-weaning growth traits and carcass distribution traits considered in the 

present study are presented in Table 1. 
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Table 1. Definitions and symbols used for traits considered in the present study  

Trait Symbol definition 

i. Post-weaning growth performance trait 

 Weaning weight (gm) WW Body weight at 28-day of age recorded just after the 

separation of kids from their mother  

 Slaughter weight (gm) SW Body weight at 90-days of age, recorded at   

slaughter   

 Daily gain (gm/day) DG The differences between SW and WW divided by 60  

ii. Carcass weight distribution traits  

   Hind leg (%) HLW 100*[Hind leg cut weight/ Jointed side weight] 

   Loin (%) LOW 100*[Loin cut weight/ Jointed side weight] 

   Fore leg (%) FLW 100*[Fore leg cut weight/ Jointed side weight] 

   Thoracic cage (%) TCW 100*[Thoracic cage cut weight/ Jointed side weight] 

iii. carcass tissue weight distribution traits  

a. Meat weight distribution  

   Hind leg meat (%) HLM 100*[Hind leg meat weight/ Total dissected meat 

weight] 

   Loin meat (%) LOM 100*[Loin meat weight/ Total dissected meat 

weight] 

   Fore leg meat (%) FLM 100*[Fore leg meat weight/ Total dissected meat 

weight] 

   Thoracic cage meat (%) TCM 100*[Thoracic cage meat weight/ Total dissected 

meat weight] 

b. Bone weight distribution  

 Hind leg bones (%) HLB 100*[Hind leg bones weight/ Total dissected bones 

weight] 

  Loin bones (%) LOB 100*[Loin bones weight/ Total dissected bones 

weight] 

  Fore leg bones (%) FLB 100*[Fore leg bones weight/ Total dissected bones 

weight] 

  Thoracic cage bones (%) TCB 100*[Thoracic cage bones weight/ Total dissected 

bones weight] 
 

Statistical analysis 

The genetic and phenotypic parameters were estimated (VCE-6 software 

package, Kovač et al., 2002) according to the Multitrait -animal model: 

y = Xb + Za + e 

Where:  

y  = is the vector of observations traits, 

b  = is the vector of fixed effects, 
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a  = is the vector of random additive genetic direct effects, 

X and Z = known as 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 vector of random residual effects. 
 

Aggregate genotype traits (True breeding values) 
To maximize the net income of the rabbit breeders through selection for 

post-weaning growth traits including WW, SW, and DG. The true breeding 

value (T) was defined as: 

T = a1 gWW + a2 gSW + a3 gDG, 

Where:   

gww       = the additive genetic value of weaning weight (WW) 

gSW      = the additive genetic value of slaughter weight (SW),  

gDG      = the additive genetic value of daily gain (DG) between weaning and 

slaughter, and 

a1, a2, a3 = the relative economic weights for WW, SW, and DG, respectively. 
 

Calculation of economic values for aggregate genotype traits 

The economic values of aggregate genotype traits were determined 

using the method described by Lamont (1991), depending on the heritability 

estimates of the aggregate genotype traits as follows:  

2

2

n

i

i
i

i

h

a
h




  , where 

ai : defined as the economic value of the i
th

 trait included in the aggregate 

genotype. 
2

ih : defined as the heritability estimate of the i
th

 trait included in the aggregate 

genotype. 
 

Construction of Selection indices 
Nine selection indices (Cunningham et.al, 1970) including different 

combinations of WW, SW, and DG were constructed under the following three 

alternatives:  

i:  Selection based on the full index (comprising all sources of information).   

ii: Selection based on reduced indices (comprising a combination of one source 

of information with the other; and 

iii: Selection based on a single index (comprising one source of information). 
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Restraining change in hind leg meat percentage (HMW) to zero was 

carried out in two indices, as improvement in post-weaning growth traits would 

decrease HMW, which, in turn, would affect the biological state of the rabbit in 

jumping in addition to a consequent decrease in the rabbit breeders net income 

due to reluctance of the consumers to buy rabbits with less meat in the thigh. 
 

RESULTS AND DISCUSSION 
 

Variability and heritability 

Overall means, heritability estimates (h
2
), phenotypic coefficient of 

variations (CV), and economic values (a) of considered traits are given in Table 

2. Post-weaning growth traits were more variable (CV = 16.9 to 24.4%) than 

those of carcass weight distribution (CV = 4.2 to 13.8%) and carcass tissue 

weight distribution traits (CV = 5.3 to 16.6%), except for percentage of meat in 

thoracic cage (CV = 33.2%). A comparable trend of variability for post-

weaning growth traits was reported in previous studies (Peiró et al., 2019 & 

2021; Ezzeroug et al., 2020; and Sakthivel et al., 2017). 

The h
2
 estimates for post-weaning growth traits were high (0.96, 0.53, 

and 0.46 for WW, SW, and DG, respectively). The higher h
2
 estimate for WW 

was comparable to the values of 0.78 and 0.70 obtained by Castellini and 

Panella (1988) and Valderrama de Diaz and Varela-Avarez (1975), 

respectively, and much higher than the estimates of 0.03 to 0.26 reported by 

Peiró et al. (2021), Montes-Vergara et al. (2021), Ezzeroug et al. (2020), 

Sakthivel et al. (2017), Drouilhet et al. (2013) and Iraqi (2008). The present h
2
 

estimates for SW (0.53, Table 1) and those of 0.63 (Shemeis and Abdallah, 

2000); 0.53 (Ferraz et al., 1991); and 0.42 (Gebriel et al., 1989) were higher 

than the estimates obtained by 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); Akanno and Ibe (2005); and Lukefahr et al. (1996). 

The heritability estimates for carcass weight and its tissue distribution 

traits were low to moderate (0.19 to 0.42) except for the estimate of 0.64 for 

carcass weight occurring in the fore leg. Due to its higher cost, a lack of 

information about genetic parameters for carcass weight and carcass tissue 

distribution was remarked. However, previous literature reported low 

heritability estimates for the thigh muscle volume measured in vivo by 

Computer Tomography (Nagy et al., 2013; Gyovai et al., 2008 & 2012). 

It is worth noting that the high heritability estimates of post-weaning 

growth traits are the cornerstone of any breeding selection program. Moreover, 

regardless of all other genetic and environmental factors (Garcia and Argente, 
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2020), the differences in heritability estimates from one research to another, for 

the same post-weaning growth traits in the same herd (Table 1; Gouda 2022; 

and Gouda and Shemeis, 2022) may be due to the amount of covariances 

between these traits and the other traits under study in addition to the number of 

iterations needed for achieving analysis.  
 

Economic values 

According to the formula described by Lamont (1991) and depending on 

the heritability estimates illustrated in Table 2, the economic values for WW, 

SW, and DG were 2.03, 3.68, and 4.24, respectively. 
 

Correlations 

The Genetic (rG) and phenotypic (rP) correlations for the post-weaning growth 

traits, carcass weight distribution, and carcass tissue weight distribution are presented 

in Table 3. The strength and direction of genetic and phenotypic correlations 

between variables play an important role in its selection program. Since the 

phenotypic correlation is not a trustworthy estimate for exiting of environmental 

effect (Khalil et al., 1986), the genetic correlations between the considered traits in 

the present study will discuss.   

From the genetic point of view, rabbits with a heavier weight at weaning are 

expected to have a heavier weight at slaughter (rG= +0.59) with negligible effect on 

daily gain (rG= +0.01). In agreement with the present study, previous literature 

reported higher genetic correlations for slaughter weight with weaning weight 

(Ezzeroug et al. 2020; Hanaa et al. 2014) contrary to the estimate of 0.08 

documented by Iraqi (2008). However, the rabbits with faster daily gain are 

expected to finish the fattening period at a heavier slaughter weight (rG= +0.81; 

Table 3; 0.95, Drouilhet et al., 2013; 0.56, Iraqi, 2008; 0.98, Lukefahr et al., 1996; 

0.96, Polastre et al., 1992). 

Genetic correlation between post-weaning growth traits and carcass weight 

distributional traits indicates that selection for heavier body weight at weaning or at 

slaughtering with faster gain from weaning to slaughter is expected to develop 

rabbits with low carcass weight occurring in hind leg (rG= -0.13 to -0.32) and 

higher carcass weight occurring in the fore leg (rG= 0.12 to 0.20), low meat weight 

occurring in the fore leg (rG= -0.15 to -0.31) and higher meat weight occurring in 

loin (rG= 0.03 to 0.29) and the thoracic cage (rG= 0.16 to 0.26). 
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Table 2. Overall means with standard errors (  ̅    ), phenotypic coefficient 

of variations (CV), heritability estimates with standard errors (h
2
±SE) 

and economic values (a) of post-weaning growth traits and carcass 

distribution traits 

 
  

These figures of relationships mean that any improvement in post-weaning 

growth traits, through selection programs, would lead to undesirable 

deterioration in some carcass tissue weight distribution traits.     

 Genetically, rabbits that have a higher meat percentage occurring in hind 

leg cut tended to have lower meat percentage occurring in the fore leg and loin 

cuts (rG= -0.73 and -0.63, respectively) with higher meat percentage occurring 

in the thoracic cage (rG= +0.40). Moreover, negative genetic correlations were 

reported in the present study for LOM with HLM and FLM (rG= -0.56 and -

0.30, respectively). 

Trait  ̅ ±SE CV h
2
 a 

i. Post-weaning growth traits     

 Weaning weight, gm (WW) 406.15 ±6.72 24.4   0.96 2.03 

 Slaughter weight, gm (SW) 1746.81 ±20.10 16.9 0.53 3.68 

 Daily gain, gm/day (DG) 21.28 ±0.29 20.6  0.46 4.24 

ii. Carcass weight distribution as % in:     

 Hind  leg cut (HLW)  38.93±0.11  4.2  0.40 - 

 Fore leg cut (FLW)  17.62±0.12 10.2  0.64 - 

 Loin cut (LOW)  33.41±0.11   5.2 0.35 - 

 Thoracic cage cut (TCW)  10.04±0.09   13.8 0.27 - 

iii. Carcass tissues weight distribution as: 

a. Percentage of meat occurring in:     

 Hind leg (HLM)  65.31±0.51   11.6 0.21 - 

 Fore leg (FLM)  63.96±0.72   16.6 0.20 - 

 Loin (LOM)  54.36±0.45   12.3 0.31 - 

 Thoracic cage (TCM)  16.37±0.36   33.2 0.19 - 

b. Percentage of bone occurring in:     

 Hind leg (HLB)  42.69±0.15  5.3 0.42 - 

 Fore leg (FLB)  16.69±0.07   6.7 0.35 - 

 Loin (LOB)  21.95±0.17   11.7 0.33 - 

 Thoracic cage (TCB)  18.67±0.12   9.8 0.33 - 
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It is noticeable that there is a negative relationship between LOB and each 

of HLB (rG= -0.71) and FLB (rG= -0.41). So, it could be concluded that any 

change in one of carcass tissue weight distribution components would influence 

its other components positively or negatively.  

In agreement with present results, Michalik et al. (2009) concluded that 

the higher slaughter weight in French Lop rabbits would accompany by a 

decline in the proportion of hind part with an increase in the front part of the 

carcass with negligible effect on the proportion of the middle part. 
 

Selection indices 

Using the calculated estimates of genetic and phenotypic parameters and 

the economic values presented in Tables 2 and 3, seven unrestricted and two 

restricted selection indices were constructed. The weighing factors of the 

indices, accuracy of selection, the standard deviation of indices, and the relative 

efficiency to the full index were presented in Table 4. 

  

Table 4. Weighing factors, indices standard deviation (σI), the accuracy of 

selection (rTI) estimated from each index (I), and relative efficiency 

(RE) to the full index (I1 =100) 

Selection Index Index  Weighing factors 
a
    

strategy (I) trait WW SW DG σI rTI RE

% 

Without restriction on HM       

i. Full index I1 WW, SW, 

DG 

23.5 -18.0 1212.8 722.3 0.84 100 

        

ii. Reduced index I2 WW, SW 3.8 1.5 - 717.5 0.83 98.8 

 I3 WW, DG 5.3 - 94.8 718.3 0.83 98.8 

 I4 SW, DG - 5.2 -232.9 715.5 0.83 98.8 

         

iii. Single 

index 

I5 WW 5.6 - - 628.7 0.73 

86.9 

 I6 SW - 2.3 - 613.4 0.71 84.5 

 I7 DG - - 107.6 395.5 0.45 53.6 

With restriction on HM       

 I8(HLM) WW, SW, 

DG 

 

-29.4 

 

34.5 

 

-2110.4 

 

653.3 

 

0.76 90.5 

 I9(HLM) WW, SW 5.60 -0.09 - 616.6 0.72 85.7 

  a: WW=Weaning weight; SW= Slaughter weight, DG= Daily gain 
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The unrestricted full index (I1) including all sources of information gives 

the highest accuracy of selection (rTI = 0.84). The three reduced indexes (I2, I3, 

and I4) were found to have similar accuracy of selection (rTI = 0.83, RE = 

98.8%). In this case, the preference of one index over another depends on the 

cost of data collection and their consequences on the carcass tissue weight 

distribution traits. On the other hand, selection based on weaning weight alone 

(I5) appeared to be more valuable than SW alone (I6) and DG alone (I7) with 

selection accuracy of 0.73, 0.71, and 0.45, respectively.  
 

Expected genetic response 

Table 5 showed the results of the expected genetic response per 

generation in the considered traits for the unrestricted indices.  
 

Post-weaning growth traits  
From the selection accuracy and cost of data collection point of view, the 

unrestricted indices I1, I2, and I5 were found to be the best indexes. However, 

selection based on the best three unrestricted indices (I1, I2, and I5), is expected 

to improve the post-weaning growth traits by +88.8 to 108.1gm in WW, +111.5 

to 146.7 gm in SW, and +0.03 to +0.92 gm/day in DG.  
 

Carcass and carcass tissue weight distribution  
Whereas the selection based on I1, I2, and I5 would upset the distribution 

of weights of carcass and its tissues through the increase in the share of for leg 

(0.18 to 0.20%) and loin (0.11 to 0.14% units) and the decrease in the share of 

hind leg (-0.41 to -0.43%) and thoracic cage -0.01 to -0.05% units). However, 

the selection on the same three indices would also upset the distribution of meat 

weight by increasing the share of loin (+0.56 to +0.64%) and thoracic cage 

(+0.56 to +0.58%) percentage and decreasing the share of hind (-0.20 to -

0.26%) and the fore legs (-1.30 to -1.41%) percentage. Therefore, applying the 

restricted indices for HML to zero change were inevitable.  
 

Restricted indices 

According to the upset of the distribution of weights of carcass and its 

tissues specially in the percentage of meat in hind leg cut, restricted selection 

indices were applied to prevent the deterioration in this tissue for biological and 

rabbit consumer desire reasons.  

Table 6 exhibit the effect of restricted indices and their expected genetic 

change on the considered traits. As compared with their unrestricted forms 

((I8(HLM) and I9(HLM) vs I1 and I2, respectively), the restricted forms would expect  
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Table 6. Effect of restriction to zero genetic change in percent of total side 

meat occurring in hind leg cut as compared to unrestricted forms 

Items I8(HLM) I9(HLM)    

  
       

  
  

   

  
       

  
  

WW, SW, 

DG 

WW, SW 

Weighting factors for:     

 Weaning weight -29.4 5.60 … … 

 Slaughter weight 34.5 -0.09 … … 

 Daily gain -2110.4 … … … 

Index standard deviation 653.3 616.6 90 86 

Accuracy of selection 0.76 0.72 90 87 

Expected changes in:     

i. Post-weaning growth traits    

  Weaning weight (WW) 104.76 108.28 118 119 

  Slaughter weight (SW) 119.82 108.16 82 75 

  Daily gain (DG) 0.20 -0.02 22 -2 

ii. Carcass weight distribution as % in:    

 Hind leg cut (HLW) -0.41 -0.42 98 102 

 Fore leg cut (FLW) 0.17 0.18 85 95 

 Loin cut (LOW) 0.15 0.15 136 125 

 Thoracic cage cut (TCW) -0.03 -0.05 150 500 

iii. Carcass tissues weight distribution as:    

a. Percentage of meat occurring in:    

 Hind leg (HLM) 0.00 0.00 0.00 0.00 

 Fore leg (FLM) -0.88 -0.87 62 66 

 Loin (LOM) 0.19 0.09 30 16 

 Thoracic cage (TCM) 0.47 0.43 81 75 

b. Percentage of bone occurring in:    

 Hind leg (HLB) 0.37 0.07 -411 117 

 Fore leg (FLB) -0.08 -0.08 114 100 

 Loin (LOB) 0.14 0.15 127 125 

 Thoracic cage (TCB) -0.12 -0.12 100 100 

 

to be lower in the accuracy of selection by 10 and 13%, respectively. However, 

applied of restricted indices would enhance the weaning weight by 18 and 19% 

compared to the unrestricted form.  This increase in WW would be associated 

with a reduction in SW by 18 and 25%, respectively.   Whereas the hind leg 

meat percentage (HLM) is  a  valuable trait for the rabbit consumer desire and 
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the rabbit breeders because of biological reasons, it is possible to prevent the 

deterioration in the share of hind leg meat percentage by applying the restricted 

index I8(HLM) and I9(HLM). However, I8(HLM) is better than I9(HLM) for its higher 

selection accuracy and expected genetic change in aggregate genotype traits.   
 

Conclusion 

Use of weaning weight (WW) and slaughter weight (SW) as sources of 

information in the following index (I2): 

I2= 3.8 WW + 1.5 SW (rTI = 0.83) 

would be recommended to maximize the post-weaning growth traits regardless 

of the deterioration in carcass tissue weight distribution. 

However, the following restricted index I8(HLM):      

I8(HLM)  = -29.4 WW + 34.5 SW -2110.4 DG (rTI = 0.76) 

would be a preferred choice to the breeder, taking into consideration the 

deterioration in carcass tissue weight distribution.   
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  تىسيع وسى الذتيحح واًسجتها على الفطام تعذ الٌوى لأداء الاًتخاب تىاتع

 في الأراًة
 

  شويس راغة أحوذ فتحي، جىدٍ

 .زهص القاھزج، ١١٢١١ الخيوح شثزاشوس، عيي جاهعح الشراعح، كليح الحيىاًي، الإًتاج قسن
 

اسرٓذفد ْزِ انذساسح تحس ذٕاتع الاَرخاب لأداء انًُٕ تعذ انفطاو فٙ الاساَة عهٗ ذٕصٚع 

ٔصٌ انزتٛحح ٔأَسجرٓا تاسرخذاو الأدنح الاَرخاتٛح يعرًذا عهٗ انًعانى انٕساشٛح انًقذسج 

أسَة َٕٛصٚهُذٖ أتٛط  812تانًُٕرج انخطٗ انًرعذد انصفاخ. اسرخذو فٙ ْزِ انذساسح عذد 

( ، WWأو َاظجح. اشرًهد صفاخ انٕساشح انكهٛح عهٗ ٔصٌ انفطاو ) 39ركش ٔ  :8أتُاء 

(. كاَد صفاخ ذٕصٚع ٔصٌ DGل انًُٕ انٕٛيٗ يٍ انفطاو نهزتح )ذ( ٔيعSWٔصٌ انزتح )

( ، انقطٍ  FLW( ، انشجم الأيايٛح )HLWانزتٛحح ْٙ َسثح كم يٍ انشجم انخهفٛح )

(LOW( ٖانقفص انصذس ، )TCW.)   فٙ حٍٛ كاَد صفاخ ذٕصٚع ٔصٌ أَسجح انزتٛحح

(، ٔانشجم HLM, HLBْٙ َسثح انهحى ٔانعظاو، عهٗ انرٕانٙ فٙ كم يٍ انشجم انخهفٛح )

 (.TCM, TCB(، ٔانقفص انصذسٖ )LOM, FLB(، ٔانقطٍ )FLM, FLBالأيايٛح )

( كاٌ الأكثش I1أظٓشخ انُرائج أٌ انذنٛم انكايم انرانٗ انًحرٕٖ عهٗ كم يصادس انًعهٕياخ )

 . I1=23.5 WW–18.0SW+1212.8 DG( rTI=0.84) :اسذثاغاً تصفاخ انٕساشح انكهٛح

https://doi.org/10.3390/foods9050654
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ٔ صفح أ  I3انذنٛم  نركٍٕٚ SWأ صفح  I2 انذنٛم  نركٍٕٚيٍ انذنٛم انكايم  DGصفح  اسرثعاد

WW  نثُاء انذنٛمI4 ( نى ٚكٍ نّ ذأشٛش ٚزكش عهٗ دقح الاَرخابrTI =0.83 أظٓش انذنٛم .)

دنح انفشدٚح فٗ دقح أَّ ْٕ أفعم دنٛم فشدٖ تٍٛ تقٛح الأ WWانفشدٖ انًحرٕٖ عهٗ صفح 

  I2ٌ انذنٛم ئ(. تانشغى يٍ ذسأٖ دقح الاَرخاب فٙ الأدنح انًخفعح ، فrTI =0.73َرخاب )الا

ٚعرثش أفعم دنٛم يخفط نكَّٕ سٓم انقٛاس. عُذ ذطثٛق  WW  ،SWانزٖ ٚحرٕٖ عهٗ 

( فأَّ ٚرٕقع أٌ ذعًم عهٗ اَراج أساَة ذرسى I1, I2 and I5أفعم أدنح اَرخاتٛح يخفعح )

جى( ;>.>:1إنٗ  ;.111( ٔعُذ انزتح )جى182.18إنٗ  22.8تٕصٌ شقٛم عُذ انفطاو )

جى/ٕٚو(. ْزا انرحسٍٛ فٙ أداء انًُٕ تعذ انفطاو  8.38إنٗ  8.89أعهٗ ) ٔتًعذل ًَٕ ٕٚيٗ

إنٗ  1:.8-ٚسررثعّ ذغٛشاخ فٙ ذٕصٚع ٔصٌ انزتٛحح عهٗ قطعٛاذٓا انًخرهفح )اَخفاض تًقذاس 

ٔصٚادج يقذاسْا  TCW% فٙ 8.81-إنٗ  ;8.8-، ٔتًقذاس  HLW% فٙ صفح 9:.8-

( ، ٔفٗ LOW% فٙ :8.1إنٗ  8.11، ٔ تًقذاس  FLW% فٙ صفح 8.88إنٗ  8.12

،  HLM% فٙ >8.8-إنٗ  8.81-ذٕصٚع ٔصٌ انُسٛج انهحًٗ فٙ انزتٛحح )اَخفاض تًقذاس 

 ;:.LOM ،8% فٙ :>.8إنٗ  8.19، ٔ صٚادج يقذاسْا  FLM% فٙ 1:.1-إنٗ  8.31-

-إنٗ  8.80-( ، ٔفٗ ذٕصٚع ٔصٌ انُسٛج انعظًٗ )اَخفاض تًقذاس TCM% فٙ 2;.8إنٗ 

 LOB% فٙ ;8.1إنٗ  8.11، ٔصٚادج يقذاسْا  TCB% فٙ FLB  ،-8.18% فٙ 8.82

 %(. 8.80إنٗ +  8.83-يقذاسْا  HLBيع ذغٛشاخ يرزتزتح فٙ صفح 

سٕف ٚؤدٖ انٗ  I8(HLM)   ، I9(HLM)يقاسَح تصٕسْا غٛش انًقٛذج ، فئٌ ذطثٛق الأدنح انًقٛذج 

انرٕانٗ( يع ذحسٍٛ يقثٕل فٙ ، عهٗ rTI  =8.0<  ٔ8.08اَخفاض غفٛف فٙ دقح الاَرخاب )

WW +(18:.0  ٔ182.8 ٙف ،)ٗجى ، عهٗ انرٕانSW +(113.2  ٔ182.1 ٗعه ،

 % ، عهٗ انرٕانٙ. 8.80ٔ  8.90تًقذاس  HLBانرٕانٗ( يع صٚادج غٛش يشغٕتح فٙ 

 ( انرانٗ:I2تاسرخذاو انذنٛم غٛش انًقٛذ )نهًشتٗ : ٕٚصٗ  التىصيح

I2 = 3.8 WW + 1.5 SW (rTI = 0.83) 

تغط انًُٕ عٍ أ٘ ذذْٕس قذ ٚحذز فٙ  انًُٕ تعذ انفطاو أداءصفاخ  ذحسٍٛ عُذ انشغثح فٙ

 ( انرانٗ :I8(HLM)ذٕصٚع ٔصٌ أَسجح انزتٛحح. تًُٛا ٕٚصٗ نهًشتٗ تاسرخذاو انذنٛم انًقٛذ )

I8(HLM) = -29.4WW +34.5SW -2110.4DG 

يع يشاعاج انرذْٕس انًحرًم فٙ ذٕصٚع ٔصٌ  انًُٕ تعذ انفطاو ذحسٍٛ أداء عُذ انشغثح فٙ

ذرعهق  أخشَٖٔة الأسثاب ذرعهق تانُاحٛح انثٕٛنٕجٛح نلأس نلاَرخاب،أَسجح انزتٛحح َرٛجح 

 يسرٓهكٗ نحٕو الأساَة. اختشغث

 –ذٕصٚع ٔصٌ انزتٛحح  –صفاخ انًُٕ تعذ انفطاو  –أدنح اَرخاتٛح  –: أساَة الكلواخ الوفتاحيح

 .ذٕصٚع ٔصٌ أَسجح انزتٛحح


