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ABSRTACT: The objectives of this study were to evaluate the relationship between live 

measurements and carcass traits and use the develop linear regression models to predict live 

weight and some of carcass traits in the local Black Baladi (BB), White Nicholas (WW) 

turkey strains and their repeated backcrosses according some body measurements at early 

age. Pearson's correlation was used to determine the coefficient of simple correlation 

between live weight, body measurements and the target carcass components (carcass 

weight and edible parts). Stepwise multiple regressions were performed to estimate live 

weight and carcass weight at 20 wks of age using both of body weight and body 

measurements traits at 16 wks of age to produce the best regression model for each of the 

dependent variable based on the regression coefficient. Results obtained from descriptive 

statistics showed that the differences of mean values among the different genotypes, live 

weight at 16 and 20 week of ages (BW16 and BW20), shank length (SL), keel length (KL), 

breast width (BW), breast circumference (BC) were highly significant  (P<0.01) and 

influenced by repeated backcrosses. This was also applicable to carcass (CW), and edible 

parts (EP) weights. Simple Pearson correlation coefficients (r) between body weight at 20 

wks of age and  body measurements (SL, KL, BW and BC) and carcass yields (CW and 

EP) had positive and significantly high values of most of the studied traits where  (r = 0.25 

to 0.99) for the four genotypes (except BW for two repeated backcrosses which had 

negative and low values). The results of stepwise multiple regression reveals that BW16  

seems to be the major trait in determining for predicting BW20, CW  and EP  base on high 

adjusted determination coefficient (R
2
) as shown in  all equations. These results based on 

R
2
 change for each independent variable. Generally, all models for predicting the former 

three dependent variables had highly significant .High coefficient of multiple regression 

between the  dependent and independent variables and  consequently, high R
2
  and adjusted 

R
2
  values  (P<0.01). The estimates of R, R

2
 and adjusted  R

2
  for the three equations for  
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predicting W20, CW and EP were 0.94, 0.90 and 0.90, respectively, for BW20 and higher 

(0.98, 0.98 and 0.97, respectively, for CW. Finally, the three aforementioned estimates for 

the EP had equal values (0.999). Concerning the differences between the actual and 

predicted W20, CW and EP and the percentages differences, results showed that respect to 

absolute and predicted estimates, the differences (Y) - (Ỹi) (g and %) for dependent 

variables for overall genotypes were generally small and ranged from -1.95 to 0.23g for the 

absolute weight difference and the range for the percentage difference (in relation to actual 

Y% was -0.04 to- 0.0017%. It could be concluded that body weight at 16 week of age was 

shown to be a better predictor of the body weight, eviscerated carcass and edible parts 

weights at 20 week of age. This will help in providing a platform for designing breeding 

index for local Black Baladi and White Nicholas turkey improvement and their repeated 

backcrosses. 

 

 

 

INTRODUCTION 

The fact that early morphmetric 

measurements are highly correlated with 

body weight and carcass parameters and 

often can be recorded in a single 

assessment which makes them cheaper and 

more practicable to measure in the field 

than later body weight and carcass 

parameters, they become important 

information that a producer may use to 

predict body weight and carcass weight in 

the field. The turkey industry has witnessed 

tremendous improvement in recent years as 

rapid early growth and high feed efficiency 

in turkeys. As a result there is need to 

develop objective means for describing and 

evaluating body weight and conformation 

characteristics especially in smallholder 

poultry production sector where measuring 

scales are unavailable Assan (2013). 

However, increased demand for breast 

meat has made producers to look for ways 

to optimize breast muscle growth which 

had low genetic correlations (0.12 to 0.15) 

with growth traits (Zerehdaran et al., 2004). 

The eviscerated carcass percent of turkey 

ranged from 77.4 to 80.7% and both of the 

breast and thigh are 37.5 and 29.3% from 

the eviscerated carcass respectively, (Amin, 

2014). In addition, breast muscle is the 

most important carcass part from an 

economic stand point (Zuidof, 2005) and 

the yield of breast and thigh has a large 

influence on the efficiency of processing 

when portioned and further processed 

products are marketed (Khosravania et al., 

2006). 

Turkey as with all animal species, 

information on correlations among the pre- 

and post- slaughter traits is quite important 

in poultry breeding. This is because 

knowing which of the pre-slaughter traits 

affect which of the post-slaughter traits 

enables breeders to predict what kind of 

products will be obtained (Mendeş et al., 

2005; Mendeş, 2009). According to Pinto 

et al. (2006), body weight at various ages 

and carcass characteristics are examples of 

variables that can indicate the usefulness of 

the chicken for commercial purposes 

performance testing, which forms the basis 

for breeding work is difficult to conduct in 

the case of slaughter value parameters. 

Moreover, selection towards meat 

improvement requires reliable and easy-to 

conformation of various body parts are the 

major apply methods for estimating the 

performance and breeding value of poultry 

species (Kleczek et al., 2007).  Body 

measurements and carcass traits are inter-

correlated (Shahin, 1999 and Isiguzar, 

2003). However, the analysis of these traits 

should address interdependence among the 

predictors. The problem in the analysis of 

body measurements and carcass weight 

data is the difficulty in interpreting the 

influence of body measurements and 
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determining the measurements which are 

most useful for predicting carcass weight 

Keskin et al., 2007). Non-invasive 

measurements provide an opportunity to 

collect slaughter value information from 

live birds and as a result, own information 

for carcass traits are available on 

candidates for selection while still alive. In 

addition, linear and non linear 

mathematical or statistical functions 

provide estimates for target variables using 

one or more easily measurable noninvasive 

body traits. Khosravania et al. (2006) 

observed that regression models can be 

used to predict carcass, breast and leg 

weights utilizing data on body 

conformation traits and weight at different 

ages. In vivo prediction of carcass 

component based on single trait is usually 

discouraged as not reliable. Wawro (1990) 

and Raji et al. (2009) proposed that more 

accurate results can be obtained when 

several parameters are used as independent 

variables in predicting and improving 

carcass performance in birds, this was 

when multiple traits where use in a 

regression analysis. Multiple regression 

analysis has been used to interpret the 

complex relationships among body weight 

and some morphometric measurements 

(Yakubu et al., 2012). Studies on the 

correlation between carcass parameters and 

indirect measurements showed a high 

correlation between live weight and carcass 

lean content in chicken (Bochno et al., 

1997, 1999a and 1999b; Michalik et al., 

2002; Yakubu et al., 2009), Raji et al., 

(2010) in quails, Ogah (2011) in guinea 

fowl, Rymkiewiez and Bochno (1999) and 

Banrjee (2011) in ducks and Bochno et al., 

(2000a) in geese. 

The objective of this work was to 

evaluate the relationship between live body 

weight at 16 and 20 weeks of age, body 

measurements and some carcass traits, also, 

to determine the usefulness of live weight 

and some body measurements in predicting 

some carcass traits in two pure variety and 

backcrosses of turkeys. 

MATERIALS AND METHODS 

The present study was carried out at 

the Maryout Experimental Station at El-

Amria region, Desert Research Center, 

Ministry of Agriculture, through three 

successive years. The turkeys stock 

consisted of two varieties, the local Black 

Baladi (BB) and a commercial White 

Nicholas (WW). 

In the first generation, reciprocal 

were practiced between the (BB) and 

(WW) to get the F1 (1/2Wx1/2B and1/2B 

x1/2W), at the second generation, pullets of 

the F1 (1/2Wx1/2B) were backcrossed with 

toms of (WW) and pullets of (1/2Bx1/2W) 

were backcrossed with toms of (BB) to get 

progeny (¾W×¼B) and (¾B×¼W), 

respectively. In the third generation, pullets 

of the two genotypes which produced from 

the second generation were backcrossed 

again with toms from both of the pure lines 

to get (7/8Wx1/8B) and (7/8Bx1/8W), 

respectively. Hens were artificially 

inseminated twice a week, at hatching, 

birds were pedigreed, wing banded and 

reared on litter floor pens until 24 weeks of 

age. Poults were fed a starter ration 

contained 28% crude protein and 2860 

Kcal ME/kg ration until 8 weeks of age, 

after that, they received a growing ration 

contained 22% crude protein and 2950 

Kcal ME/ kg ration. At 20 weeks of age, a 

laying ration contained 15.5% crude 

protein and 2920 Kcal ME/kg ration was 

given. Conventional husbandry practices 

were followed. Feed and water were 

supplied ad libitum during growing period 

only, but during laying period feed should 

be supplied according to bird's 

requirements. Poults were vaccinated 

according to recommended vaccination 

program at the Maryout Experimental 

Station. At the third generation, all birds 

were sexed by the external characteristics. 

Individual body weights were recorded in 

gram at 16 and 20 weeks of age, also body 

measurements at16 weeks of age were 

measured. The shank length, represented 
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the distance between the distal end of the 

tars- metatarsus and the proximal edge of 

the protuberance formed by the hypo- tarsal 

ridge. The keel length, represented the 

distance between its cranial and caudal 

terminals. The breast width measurement 

represented the width at 1 centimeter above 

the keel and about 1 centimeter from its 

anterior end. The shank and keel lengths 

were measured by a venire type caliper 

provided with two movable jaws on the left 

leg. While the breast width was measured 

with a piece of wire solder, as used by 

Asmundson (1942). This research included 

320 birds from every genotype (40male and 

40female turkeys). After a 20 week-long 

fattening period, 40 turkeys of each group 

were randomly selected from each pen. 

After 12 hours without food (except for 

water), turkeys were slaughtered for the 

purpose of this research. The heads, feet 

and shanks were removed and the birds 

were then eviscerated. The eviscerated 

carcasses weighted, then put on ice water 

for 3 hours after that the eviscerated 

carcasses were cutting a classic way, 

according to the regulations on quality of 

poultry meat carcasses into main parts 

(breast; thighs and back cuts, and weighed.  

Statistical analysis: 

Statistical analysis was performed 

using SAS program (SAS, 1992). All data 

were analyzed using the following linear 

model. 

Yik =μ + Gi+ eik 

Where    

Yik = the observed value of the ik
th

poults 

  μ    =   the overall mean, 

  G i= the effect of the i
th

 genotype, 

eik =   random error. 

Pearson's correlation subroutine was 

used to determine the coefficient of simple 

correlation between live bodyweight and 

body measurements at 16 weeks of age and 

body weight and the target carcass 

components (carcass weight and edible 

parts) at 20 weeks of age. Stepwise 

multiple regressions was performed to 

estimate live weight and carcass weight at 

20 weeks of age using body weight and 

some body measurements traits at 16 wks 

of age to produce the best regression model 

for each dependent variable based on the 

regression coefficient (R
2
). Stepwise 

regression is a standard procedure for 

variable selection, which is based on the 

procedure of sequentially introducing the 

predictor into the model one at a time. It 

starts as the forward selection but at each 

stage the probability of deleting a predictor 

as backward elimination is considered. The 

number of predictors retained in the final 

model is determined by the level of 

significance accounted for inclusion and 

exclusion of predictors for the model 

(Chatterjee et al., 2000). Multiple 

regression equations were derived to 

estimate body weight and eviscerated 

carcass and edible parts weights at 20 

weeks of age based on stepwise multiple 

regression  from live body weight and non 

invasive body measurements at 16 weeks 

of age (independent variables) (keel length, 

shank length, breast width, and  breast 

circumference of the turkeys). The best 

subset of the regression procedure was 

used. Using stepwise multiple regressions 

to produce the best regression model for 

each dependent variable based on the 

determination coefficients (R
2
) and 

adjusted R
2
. 

RESULTSAND DISCUSSION 

1- Means for dependent and independent 

variables: 

Means and their corresponding 

standard errors for all the body weight, 

body measurements and carcass for the 

local Black Baladi (BB), White Nicholas  

(WW) turkey strains and their repeated 

backcrosses were presented in Table1. The 

WW variety and7/8Wx1/8B had 

significantly (P<0.001) the heaviest birds 

(4374.0 and 4439.0g), respectively, at 16 

wks of age and (5553.7 and 5549.0g), 

respectively, at 20 wks of age, and the 
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aforementioned genotypes had also 

significantly (P<0.001) the highest mean 

values for the body measurements except 

breast width where WW variety had 

significantly the highest mean. Same trend 

was found concerning both of eviscerated 

carcass weight (3736 and 3703g) and 

edible parts weight (4774 and 4730g) for 

the two genotypes, respectively, compared 

to the other genotypes followed by the 

reciprocal backcross (7/8Bx1/8W)while, 

BB variety had the lowest mean of all 

studied traits. These results were lighter 

than those reported by BUT (2005) of 

turkeys at the same age. It is also lighter 

compared to those reported by Isguzar 

(2003); Roberson et al. (2003) and BIG 9 

(2012) for the British United Turkey (BUT 

Big 6). Gibril et al. (2013) found that initial 

weight was 2.49 kg and final weight was 

5.9 kg at 9 and 16 wks, respectively, for the 

same breed of turkey. Ramkrishna et al. 

(2012) found that Beltsville Small White 

variety had significantly the highest body 

weight followed by Nandanam Turkey-1 

and Non-descript varieties. Ready-to-cook 

yield in tom turkeys did not differ 

significantly between three turkey varieties. 

Results in the present study are in 

agreement with those of El-Naggar et al. 

(1992); Mostafa (1997); Mostafa and Nofal 

(2000) and Amin (2003) who worked on 

turkey and found that there were significant 

differences due to sex on body 

measurements. Mostafa and Nofal (2000) 

reported that White Holland turkey had 

significantly higher mean of shank length, 

keel length and breast width than Broad 

Breast Bronze at 24 weeks of age. Amin 

(2003) found that the BB progeny had the 

lowest significant mean of keel length than 

the other three genotypes at all studied ages 

except at 24 weeks of age. The progeny of 

WN had the highest breast width mean  at 

20 and 24 weeks of age while the progeny 

of BB  had the lowest breast width mean at 

all ages except those at 4 and 8 weeks of 

age. 

2- Simple correlation coefficients (r) 

between body weights (g), body 

measurements (cm), carcass weight 

and edible parts: 

Results presented in Table (2) 

showed that, for WW variety, values of 

simple correlation coefficients (r) between 

body weight at 20 weeks of age (BW20) 

were positive and significant, with body 

weight at 16 weeks of age (BW16), shank 

length at 16 wks of age (SL), eviscerated 

carcass weight (CW) and edible parts (EP) 

ranged between 0.89 and 0.99, while its r 

value with breast width (BC) was positive 

and moderate (0.37) also, the r estimate 

between carcass weight (CW) and BC was 

moderate (0.40) in addition, values of (r) 

between EP and BW16, BC and BC, also 

were moderate (0.35 to 0.38). 

Concerning the backcross of 

7/8Wx1/8B, values of (r) were positive and 

highly significant (P<0.001) between 

BW20 and BW16, SL, CW and EP and 

ranged between 0.88 and 0.99, while r  

estimate with breast width (BC) was 

negative and moderate (-0.50), also (r) with 

CW and BC was negative and  moderate  

(-0.4) and with the other traits were in 

range of 0.85 and -0.99, in addition, (r) 

value between EP and BW, also was 

negative ( -0.51) and positive with the other 

traits and ranged from 0.86 to 0.99. 

As for the reciprocal backcrosses, 

correlation coefficients of BW20 with 

BW16, SL, CW and EP were positive and 

highly significant (P<0.001), in wide range 

(0.45 and 0.99), while with BW had 

negative and low value (-0.12), also with 

CW and BC were negative and low values 

(-0.13 and -0.12, respectively). Values of 

correlation coefficients of CW with the 

other traits were positive and ranged from 

0.47 and 0.99. On the other hand, EP was 

correlated positively (P>0.01) with the 

other studied traits and ranged from 0.47 

and 0.99.  

 



E. M. Amin 

814 

With respect to BB variety, positive 

moderate value (P<0.01) was found 

between BW20 and BW while values with 

BW16, SL, CW and EP ranged between 

0.89 and 1.00, In addition, the r value of 

eviscerated carcass weight with both of 

BW and CW were significant (0.31 and 

0.87, respectively), moreover, the r values 

with the other traits were in range of 0.72 

and 1.00. On the other hand, correlation 

coefficients of edible parts with both of BC 

and CW were significant (P<0.01) and 

equal (0.31). 

Generally, concerning the overall 

mean of the four studied genotypes, breast 

width correlated positively (P<0.01) with 

BW20, eviscerated carcass weight and 

edible parts and has low values (0.25, 0.29 

and 0.27, respectively), while values of (r) 

between the rest of studied traits had 

positive (P<0.01) and high values ranged 

from 0.80 to 0.99. 

The high and positive correlation 

between live weight and carcass 

components observed in this study has been 

reported by several authors (Vali et 

al.,2005; Raji et al., 2009;Alkan et al., 

2010) for different lines of Japanese quails, 

Bochno et al.(1997 and 1999a); Michalik et 

al. (2002); Yakubu et al. (2009) and Raji et 

al. (2010) in chicken, (Ogah, 2011) in 

guinea fowl, while in ducks (Bochno, 

1999a and 2000b and Banrjee, 2011). 

(Bochno et al. (2000a) reported that the 

best predicted based on live weight and 

chest girth. Musa et al. (2006) reported that 

live weight was significantly (P<0.01) 

correlated (r=0.759 to 0.840) to breast 

muscle weight. Also, Kleczek et al. (2006) 

reported that chest girth and breast bone 

crest length could be used as indicators of 

the content of breast muscle in Muscovy 

ducks. The correlation matrix of each of the 

morphometric measurements could be used 

in predicting body weight or carcass 

parameters in livestock or poultry species 

(Ojedapo et al. 2007). 

 

3- Prediction to body weight at 20 week 

of age: 

Regression output including 

regression coefficients, F value, 

determination coefficients (R
2
) and 

predicted multiple regression equations for 

in vivo estimation of dependent variable Ỹi 

(body weight at 20 week) for the local 

Black Baladi (BB), White Nicholas (WW) 

turkey and their repeated backcrosses are 

presented in Table 3. Results of stepwise 

multiple regressions and based on the high 

adjusted R
2 

indicated that body weight at 

20 week (BW20) can be predicted for 

White Nicholas (WW) with the use of 

BW16, shank length (SL) and breast width 

(BW) as shown in equation Ỹ1 and in 

repeated backcross 7/8Wx1/8B using 

BW16, breast circumference (BC) and keel 

length (KL) as shown in equations Ỹ2. The 

results of stepwise multiple regression to 

predict BW20 on linear body 

measurements reveals that when  BW16  

alone was used it accounted  for 86% of the 

total variation in BW20,  inclusion of  SL 

in the model increase the proportion of the 

explained variance to 89%. The accuracy of 

the model was further improved (R
2
 =90%) 

when the BW was added to the equation 

Y1 to prediction eviscerated carcass weight 

for the WW turkey. Prediction of BW20 for 

the BB variety,  using stepwise multiple 

regression indicated that when BW16 alone 

was used, it accounted for 83% of the total 

variation in BW20, inclusion of SL in the 

model increase the proportion of the 

explained variance to 90%. The accuracy of 

the model was further improved (R
2
 =92%) 

when the BW was added to the 

equationY3. Body weight at 20 week was 

predicted (equationsỸ3and Ỹ4) based on 

BW16 only for repeated backcross 

(7/8Bx1/8W), while for the BB variety, the 

independent variables were BW16, BC and 

SL. Generally, to predict body weight at 20 

week independent variables were BW16, 

BC and SL as shown in equation Ỹ5. The 

R, R
2
 and adjusted R

2
 for both equations of 
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repeated backcrosses (7/8Wx1/8B and 

7/8Bx1/8W) were high; they were 0.95, 

0.90 and 0.90, respectively, for equations 

Ỹ2 and 0.94, 0.89 and 0.88 for equation 

Ỹ2. Both equations were highly significant 

(P<0.001) with F values of 160 and 320, 

respectively, while the R, R
2
and adjusted 

R
2
 for both equations of pure line were 

0.95, 0.90 and 0.90 for equation Ỹ1 and 

0.96, 0.92 and 0.91 for equation Ỹ4, 

finally, were 0.94, 0.90 and 0.90 for 

equation Ỹ4.  

The F value for the prediction of 

BW20 in the four studied genotypes and for 

the overall mean were highly significant 

(P<0.01). The predicted weight, difference 

between the actual and predicted weight 

and the percentage difference are presented 

on Table 4. The difference (g and %) for 

dependent variables Y1, Y2, Y3, Y4and Y5 

for all genotypes were generally small and 

ranged from -1.95 to 1.3g  and from -0.04 

to 0.02% for the absolute weight and the 

percentage difference, respectively. 

Estimated T values between BW20 and 

both of the independent traits were 

significant for the four genotypes studied.  

Khrosavaria et al. (2006) reported that R
2 

values ranged from 0.991 to 0.996 while F 

values were highly significant (P<0.001). 

Approximately similar finding in Muscovy 

ducks were found for variation between 

actual and predicted values (0.03 to 4.16%) 

for the dependent variables (Kleczek et al., 

2006). Multiple regression analysis has 

been used to interpret the complex 

relationship among body weight and some 

morphometric measurements (Yakubu et 

al., 2012). Therefore, studies have 

developed regression equations that could 

be used to predict body weight from some 

linear body measurements (Bharat et al., 

2008 Bassano et al., 2001). Typically body 

weight is regressed on morphometric 

measurements to determine a weight 

prediction equation. 

 

4- Prediction to eviscerated carcass 

weight: 

Considering prediction to 

eviscerated carcass weight for the BB, WW 

turkey and their repeated backcrosses are 

presented in Table 5. Result of stepwise 

multiple regressions to predict eviscerated 

carcass weight (CW) on body 

measurements reveals that when BW16 

alone was used it accounted for 82% of the 

total variation in CW, inclusion of BW in 

the model increase the proportion of the 

explained variance to 85%. The accuracy of 

the model was further improved (R
2
 = 

86%) when the BW was added to the 

equation Y6 to prediction CW for the WW 

turkey. The independent variables for 

prediction of CW for the BB turkey were 

W16, BC and SL, where R2 were 0.83, 

0.88 and 0.89 for the three independent 

variables, respectively. Prediction CW for 

repeated backcross using W16 and KL for 

the 7/8W x 1/8B backcross and BW16 for 

the 7/8B x 1/8Wone. The result of stepwise 

regression analysis indicated that BW16 

seems to be the major trait in determining 

for predicting CW base on high adjusted R
2
 

as shown in equationsY6, Y7, Y8, Y9 and 

Y10. The F value for the prediction of CW 

was highly significant (P<0.01). The 

differences (g and %) for dependent 

variables Y6 to, Y10 were small (except 

Y8) and ranged from -2.6 to 144.2g for the 

absolute weight difference and the range 

for the percentage difference was -0.02 to 

4.26%. The T values between eviscerated 

carcass weight and both of the independent 

traits were significant for the four 

genotypes studied, Table 6. These findings 

is consistent with that reported by Pinto et 

al. (2006) and Yakubu et al. (2009) that 

observed in Nigeria indigenous chicken 

genotype, Gueye et al. (1998) in Senegal 

chicken and Teguia et al. (2008) in 

Muscovy duck.  Raji et al. (2009) reported 

that the  relationship between live body 

measurement for estimation of carcass 

component  in vivo depends on the 



E. M. Amin 

816 

correlation between them, these 

observation was noticed  here with higher 

correlation existing between body weight 

and carcass  components (0.906, 0.950 and 

0.786) with carcass weight , breast weight 

and thigh weight, respectively. Raji et al., 

(2009) and Wawro (1990) proposed that 

more accurate results in predicting body 

weight in turkey can be obtained when 

several parameters are used as independent 

variables in predicting and improving 

carcass performance, this was substantiated 

when multiple traits where used in a 

regression model. In a stepwise multiple 

regressions of body weight, carcass weight 

and breast weight in guinea fowl on linear 

body measurements, revealed that when 

chest circumference alone was used, it 

accounted for 55% of the total variation in 

body weight, inclusion of keel length in the 

model increased the proportion of the 

explained variance to 74.3%. The accuracy 

of the model was further improved (R
2
 

=80.9) when thigh length, body length and 

wing length were added to the equation. 

Their results indicated that body weight can 

be predicted with fair degree of accuracy 

from chest circumference, keel length and 

thigh length. Pinto et al., (2006); Yakubu et 

al., (2009) and Gueye et al., (1998) 

observed similar findings in chicken. In 

addition, Teguia et al., (2007) in Muscovy 

duck reported that the relationship between 

live body measurements of carcass 

component in vivo depends on the 

correlation between body weight and chest 

circumference, keel length and thigh 

length. In vivo prediction of carcass 

components based on single trait is usually 

discouraged as not reliable (Ogah, 2011). 

5- Prediction to edible parts weight: 

Concerning prediction of edible 

parts (EP), their equations are presented in 

Table 7. Results showed that the body 

weight at 20 week of age seems to be the 

major trait in determining edible parts 

weight (EP). The result of stepwise 

regression analysis for predicting EP from 

live weight and linear traits show that 

BW20 alone accounted for 99 to100% of 

the variation in edible parts for all 

equations, this was progressively little 

improved to 0.999% when BC and KL 

were included for equationsY12 and BC 

was a for equationsY13 while BW16, SL 

and KL were included for last 

equationsY15. These results base on R
2
 

change for each independent variable. 

Generally, all models for predicting edible 

parts had highly significant F values,  high 

coefficient of multiple regression between 

the  dependent and independent variables 

and  consequently, high R
2
 and adjusted R

2
  

values (P<0.01). Several authors observed 

that multiple regression models developed 

to predict lean meat weight are dominated 

by live weight or carcass weight. In the 

present findings, prediction of both of the 

carcass weight and breast weight seems to 

have been mainly influenced singly by the 

body weight 82 and 90.2%. Khrosavaria et 

al. (2006) made similar observation in their 

study where their R
2
 values ranged from 

0.99.1 to 0.996 while F values were all 

highly significant (P<0.001). Wawro  

(1990) in turkeys, and Kleczek et al. (2006) 

in Muscovy ducks observed that  in vivo 

estimation of relative  carcass content of 

particular tissue components usually  gave 

low coefficient of multiple correlation and 

determination compared to absolute weight 

of breast, leg and total meat and used breast 

bone crest length, weight and chest girth in 

males and weight, breast bone crest length 

and breast thickness in females and the 

coefficients of determination were 59.29 

and 64.14%, respectively. The predicted, 

difference between the actual and predicted 

EP and the percentage difference are 

presented on Table 8. The results showed 

that respect to absolute and predicted EP, it 

could be observed that the difference (Y) - 

(Ỹi  ( (g and %) for dependent variables 

Y11, Y12, Y13, Y14and Y15 for all 

genotypes were generally small and ranged 

from -2.47 to -0.07g for the absolute weight 

difference and the range for the percentage 
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difference (in relation to actual (Y) %) was 

-0.05 to- 0.017%. The small variations 

(0.03 to 4.16%) between actual and 

predicted values for the dependent 

variables were found. Estimated T values 

between edible parts and both of the 

independent traits were significant for the 

four genotypes studied.   

The result from this study shows 

that body weight, shank length, breast 

width, Keel length and breast 

circumference at 16 weeks had positive and  

significantly (P<0.01) high correlation with 

carcass traits. Similarly, body weight at 

16week of age was shown to be a better 

predictor of the body weight, eviscerated 

carcass weight and edible parts at 20 week 

of age. This will help in providing a 

platform for designing breeding index for 

improve the two pure varieties of turkey 

studied and their repeated backcrosses. 
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Table (1): Mean (x )   standard deviation ( . .) for  ody weight (g) and  ody measurements(cm) at16week of age, eviscerated 

carcass weight and edible parts weight at 20 week of age for the local Black Baladi (BB), White Nicholas  (WW) 

turkey varieties and   their repeated backcrosses 

Overall Mean 
Genotype 

Traits 
7/8 B x 1/8W 7/8 W x 1/8 B WW 

1
BB 

4055.3±908.0 3970
 b

±762.0 4439.0
 a
±759 4374.0

 a
±965 3404

 c
±681 Body weight at 16 week (BW16 ) 

5112.2±1198.0 5130.4
 b

±907.0 5549.0
 a
±1118 5553.7

 a
±1235 4185

 c
±879 Body weight at 20 week  (BW20 ) 

15.7±2.0 15.3
 b

±1.9 16.1
 a
±1.8 16.26

 a
±2.06 15.0

 c
±1.8 Shank length                    (SL) 

14.9±1.8 14.4
 b

±1.6 15.4
 a
±1.6 15.6

 a
±2.00 13.8

 c
±1.4 Keel length                       ( KL)  

8.3±1.4 7.4
 c
±0.9 8.6

 b
±1.1 9.09

 a
±1.48 7.7

 c
±1.0 Breast width                     (BW ) 

48.0±5.7 45.4
 b

± 2.4 50.14
 a
±4.9 50.86

 a
±6.81 45.0

 c
±4.6 Breast circumference       (BC) 

3328.4±882.0 3388.6
 b

±661 3703
 a
±737 3736

 a
±6.8 2463

 c
±564 Eviscerated carcass          (CW) 

4303.7±110.0 3970.5
 b

±762 4730
 a
±986 4774

 a
±1105 3353

 c
±747 Edible parts   weight        (EP) 

1
 The first parent of each repeated backcross denote to the sire parent, 

- Means in the same row for the different genotypes having different small letters are significant at p ≤ 0.01. 
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Table(2): Phenotypic correlation coefficients between body weights , body measurements at 16 weeks of age, live body 

weight ,eviscerated carcass and edible parts weights at 20 weeks of age for the local Black Baladi (BB), White 

Nicholas  (WW) turkey strains and their repeated backcrosses 

Genotype* Item BW20 BW16 (SL) ( KL) (BW) (BC) (CW) (EP) 

WW 

BW20 

BW16 

SL 

KL 

BW 

BC 

CW 

EP 

1 

0.93** 

0.91** 

0.90** 

0.37** 

0.89** 

0.99** 

0.99** 

 

1 

0.91** 

0.93** 

0.32** 

0.88** 

0.91** 

0.35** 

 

 

1 

0.94** 

0.25* 

0.91** 

0.89** 

0.91** 

 

 

 

1 

0.22* 

0.93** 

0.88** 

0.90** 

 

 

 

 

1 

0.26** 

0.40** 

0.38** 

 

 

 

 

 

1 

0.87** 

0.38** 

 

 

 

 

 

 

1 

0.91** 

 

 

 

 

 

 

 

1 

7/8W x1/8B 

BW20 

BW16 

SL 

KL 

BW 

BC 

CW 

EP 

1 

0.91** 

0.92** 

0.91** 

-0.50** 

0.88** 

0.99** 

0.99** 

1 

0.90** 

0.86** 

-0.49** 

0.80** 

0.92** 

0.92** 

1 

0.93** 

-0.60** 

0.88** 

0.91** 

0.92** 

1 

-0.49** 

0.85** 

0.90** 

0.92** 

1 

-0.42** 

-0.49** 

-0.51** 

1 

0.85** 

0.86** 

 

 

 

 

 

 

1 

0.99** 

 

 

 

 

 

 

 

1 

7/8Bx1/8W 

BW20 

BW16 

SL 

KL 

BW 

BC 

CW 

EP 

1 

0.94** 

0.85** 

0.78** 

-0.12 

0.45** 

0.99** 

0.99** 

1 

0.89** 

0.821** 

-0.22 

0.47** 

0.93** 

0.85** 

1 

0.92** 

-0.2  

0.49** 

0.84** 

0.85** 

1 

-0.31* 

0.35** 

0.78** 

0.79** 

1 

0.28* 

-0.13  

-0.12  

1 

0.47** 

0.47** 

 

 

 

 

 

 

1 

0.98** 
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Con. Table (2): 

Genotype* Item BW20 BW16 (SL) ( KL) (BW) (BC) (CW) (EP) 

BB 

BW20 

(BW16) 

(SL) 

( KL) 

(BW) 

(BC) 

(CW) 

(EP) 

1.00 

0.91** 

0.85** 

0.74** 

0.30** 

0.89** 

0.99** 

1.00** 

1.00 

0.75** 

0.67** 

0.41** 

0.80** 

0.91** 

0.92** 

1.00 

0.73** 

0.18  

0.83** 

0.83** 

0.84** 

1.00 

0.32** 

0.84** 

0.72** 

0.74** 

1.00 

0.23* 

0.31** 

0.31** 

1.00 

0.87** 

0.31** 

 

 

 

 

 

 

1.00 

0.99** 1.00 

Overall 

genotypes 

(BW20) 

(BW16) 

(SL) 

( KL) 

(BW) 

(BC) 

(CW) 

(EP) 

1.00 

0.94** 

0.87** 

0.87** 

0.25** 

0.84** 

0.98** 

0.99** 

1.00 

0.86** 

0.87** 

0.26** 

0.81** 

0.92** 

0.94** 

1.00 

0.89** 

0.12* 

0.82** 

0.81** 

0.85** 

1.00 

0.21** 

0.85** 

0.84** 

0.87** 

1.00 

0.32** 

0.29** 

0.27** 

1.00 

0.80** 

0.83** 

 

 

 

 

 

 

1.00 

0.85** 

 

 

 

 

 

 

 

1.00 
*
 The first parent of each repeated backcross denote to the sire parent, 

WW= White Nicholas, WB= repeated backcross7/8 W x 1/8 B, BW= repeated backcross7/8 B x 1/8W, BB= local Black Baladi, 

BW20=body weights (g) at 20 week, BW16=body weights (g) at16week, SL= shank length (cm), KL= keel length (cm), BW= breast width 

(cm), BC= breast circumference (cm), CW= carcass weight at 20 week and EP= edible parts weight at 20 week.    
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Table (3): Regression output including regression coefficients, F value, T value, R coefficients and predicted functions of dependent variable 

(Ỹi) (Body weight at 20 week) for the local Black Baladi (BB), White Nicholas (WW) turkey strains and their repeated 

backcrosses      

Functions of dependent variable (Ỹi) 

Determination coefficients 

T value F value 

Regression coefficients 

Variables Genotypes* Adj. 

R
2
 

R
2
 

Change 
R

2
 R 

Intercept 

(Constants) 
Unstandardized 

Ỹ 1= -2219.5+0.65BW16+256.3 

SL+83.9 BW 

0.86 

0.89 

0.90 

0.86 

0.03 

0.09 

0.86 

0.89 

0.90 

0.93 

0.95 

0.95 

5.0*** 

4.3** 

2.2** 

175** 

-2219.5±598 

0.6500±0.13 

256.30±58.90 

83.9±36.7000 

BW16 

SL 

BW 

WW 

Ỹ 2= -3857.1+0.62BW16+225.7KL 

+63.3BC 

0.84 

0.88 

0.90 

0.84 

0.04 

0.02 

0.84 

0.88 

0.90 

0.92 

0.94 

0.95 

4.8** 

3.2** 

3.2** 

160** 

-3857.1±598 

0.6±0.10 

63.3±19.8 

225.7±70.4 

BW16 

BC 

KL 

7/8W x1/8B 

Ỹ 3= 680+1.12W 0.88 0.89 0.89 0.94 17.9** 322 ** 680.00±252 1.12±0.06 BW16 7/8Bx1/8W 

Ỹ 4= -2279.8+0.65BW16+105.24SL 

+59.12BC 

0.83 

0.90 

0.91 

0.83 

0.07 

0.01 

0.83 

0.90 

0.92 

0.91 

0.95 

0.96 

7.2*** 

2.8*** 

3.7*** 

181 ** 

-2279.8±401 

0.65±0.10.0 

105.24±37.3 

59.12±16.0 

BW16 

SL 

BC 

BB 

Ỹ 5= -1648.68+0.88BW16+36.81BC 

+91.72 SL 

0.88 

0.89 

0.90 

0.88 

0.02 

0.01 

0.88 

0.90 

0.90 

0.94 

0.95 

0.95 

4.2** 

2.4** 

2.9** 

617 ** 

-1648.68±20 

0.88±0.1.00 

36.81±8.50 

91.72±28.40 

BW16 

BC 

SL 

Overall 

* 
The first parent of each repeated backcross denote to the sire parent, WW= White Nicholas, BB= local Black Baladi, BW16= Body weight at 

16 weeks (g), SL= shank length (cm), BW= breast width (cm)   , BC= breast circumference (cm), KL= keel length (cm) at 16 weeks and Yi= 

dependent variable body weight at 20 week (g). 
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Table (4): Mean of actual(Y) and predicted (Ỹi) values of  ody weight at 20 week, difference and percent difference for the local Black 

Baladi (BB), White Nicholas (WW) turkey strains and their repeated backcrosses 

In relation to Actual 

(Y) % 

Actual (Y)- 

Predicted(Ỹi) (g) 

Predicted (Ỹi) body 

weight 

Actual (Y) body 

weight 
Genotype* 

Dependent 

variables (Yi) 

0.02 

-0.01 

0.07 

-0.03 

1.3 

-0.7 

3.4 

-1.4 

5552.4 

5550.0 

5127.0 

4187.2 

5553.7 

5549.3 

5130.4 

4185.8 

WW 

WB 

BW 

BB 

Y1 

Y2 

Y3 

Y4 

-0.04 -1.95 5114.13 5112.2 Overall mean Y5 

*The first parent of each repeated backcross denote to the sire parent, WW= White Nicholas, WB= repeated backcross7/8 W x 1/8 B, 

BW = repeated backcross7/8 B x 1/8W, BB= local Black Baladi, Yi= dependent variable body weight at 20 week. 
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Table (5): Regression output including regression coefficients, F value, T value, R coefficients and predicted functions of dependent 

variable (Ỹi) (eviscerated carcass weight) for the local Black Baladi (BB), White Nicholas (WW) turkey strains and their 

repeated backcrosses   

Functions of dependent variable (Ỹi) 

Determination coefficients 

T value F value 

Regression coefficients 

Variables Genotype* 
Adj. R

2
 

R
2
 

Change 
R

2
 R 

Intercept 

(Constants) 

un 

standardized 

Ỹ6= -1161.9+0.5BW16+42.1BC 

+72.5BW 

0.82 

0.84 

0.86 

0.82 

0.03 

0.02 

0.82 

0.85 

0.86 

0.90 

0.92 

0.93 

5.6*** 

3.5*** 

2.6** 

 

126.5** 

-1161.9±397 

0.5±0.100 

42.1±12.0 

72.5±28.1 

BW16 

BC 

BW 

WW 

Ỹ7= -1850.2 +0.51BW16+212.81KL 0.83 

0.89 

0.84 

0.06 

0.84 

0.89 

0.92 

0.95 

5.6*** 

4.8*** 

185.4** 

-1850.2 ±398 

0.51±0.090 

212.81±44.4 

BW16 

KL 
7/8W x1/8B 

Ỹ8= 181.1+0.81W 0.87 0.87 0.87 0.93 16.4*** **269.2 181.10±199 0.81±0.05 BW16 7/8Bx1/8W 

Ỹ9= -1518.5+0.45BW16+35.67BC 

+55.52SL 

0.82 

0.88 

0.89 

0.83 

0.06 

0.01 

0.83 

0.88 

0.89 

0.90 

0.94 

0.95 

6.9*** 

3.1*** 

2.1* 

 

 

138.2** -1518.5±291 

0.45±0.07 

35.67±11.6 

55.5227.00 

BW16 

BC 

SL 

BB 

Ỹ10= 9.82+0.45BW16+62.70 SL 

+28.91 BW-10.93 BC+30.89 KL 

0.97 

0.97 

0.97 

0.97 

0.97 

0.97 

0.01 

0.00 

0.00 

0.00 

0.97 

0.97 

0.97 

0.97 

0.98 

0.98 

0.97 

0.99 

0.99 

0.99 

4.5*** 

3.6** 

4.8** 

2.1* 

1.1** 

 

 

 

 

1575** 9.82±128.1 

0.81±0.00 

-62.70±12.3 

28.91±7.90 

-10.93±3.70 

30.89±13.90 

BW16 

SL 

BW 

BC 

KL 

Overall 

mean 

*
* The first parent of each repeated backcross denote to the sire parent, WW= White Nicholas, BB= local Black Baladi, W16= Body weight at 

16 weeks (g), SL= shank length (cm), BW= breast width (cm), BC= breast circumference (cm), KL= keel length (cm) at 16 weeks and Yi= 

dependent variable carcass weight (g). 
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Table (6): Mean of actual (Y) and predicted (Ỹi) values of carcass weight, difference and percent difference for the local Black Baladi (BB), 

White Nicholas (WW) turkey strains and their repeated backcrosses 

In relation to Actual 

(Y) % 

Actual (Y)- 

Predicted(Ỹi) (g) 

Predicted (Ỹi) carcass 

weight 

Actual (Y) 

carcass weight 

Genotype* Dependent 

variables (Yi) 

-0.07 

-0.02 

4.26 

-0.06 

-2.6 

-0.7 

144.2 

-1.4 

3739.5 

3704.12 

3243.83 

2464.47 

3736.9 

3703.4 

3388.6 

2463.1 

WW 

W B 

B W 

BB 

Y6 

Y7 

Y8 

Y9 

0.007 0.23 3328.20 3328.4 Overall mean 
 

Y10 
*
 The first parent of each repeated backcross denote to the sire parent, WW= White Nicholas, WB= repeated backcross7/8 W x 1/8 B, BW= 

repeated backcross7/8 B x 1/8W, BB= local Black Baladi, Yi= dependent variable carcass weight. 
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Table (7): Regression output including regression coefficients, F value, T value, R coefficients and predicted functions of dependent 

variable (Ỹi) (edible parts weight) for the local Black Baladi (BB), White Nicholas (WW) turkey strains and their repeated 

backcrosses 

Functions of dependent variable (Ỹi) 

Determination coefficients 

T value F value 

Regression coefficients 

Variable Genotype* Adj. 

R
2
 

R
2
 

Change 
R

2
 R Constants 

un 

standardized 

Ỹ11= -182.72+0.89 BW20 1.00 1.00 1.00 0.998 121.2** 14698* -182.72±41 0.89±0.01 BW20 WW 

Ỹ12= -34.9+0.9 BW20-19.5  BC +  0.9 KL  0.994 

0.994 

0.999 

0.990 

0.005 

0.004 

0.990 

0.995 

0.999 

0.993 

0.994 

0994 

2.7*** 

2.2** 

5.7* 

1251** 

 

-34.90±271 

0.9±0.04 

-19.5±7.20 

0.9±25.3 

BW20 

BC 

KL 

7/8W x1/8B 

Ỹ13= -633.5+0.9 BW20+8.7 BC 1.000 

1.000 

1.000 

0.00 

1.000 

1.000 

0998 

0.998 

85.2*** 

2.2* 

4659** 

 -633.5 

0.9±0.01 

8.7±4.02 

BW20 

BC 
7/8Bx1/8W 

Ỹ14= -194.47+0.85 BW20 0.990 1.000 1.000 0.997 97.2*** 

 

9441** 

-633.5±165 

-194.47±37 

0.85±0.01 
BW20 BB 

Ỹ15= -394.38+0.92 BW20+15.14 BW -

34.29 SL+25.98 KL 

0.990 

0.991 

0.996 

0.999 

0.990 

0.001 

0.001 

0.003 

0.990 

0.991 

0.996 

0.999 

0.995 

0.995 

0.995 

0.996 

12.5*** 

3.2* 

4.9* 

5.5** 

5827** 

-394.38±90 

0.92±0.010 

15.14±5.59 

-34.29±8.87 

25.98±9.63 

BW20 

BW 

SL 

KL 

Overall 

*The first parent of each repeated backcross denote to the sire parent, WW= White Nicholas, BB= local Black Baladi, BW16= body weight 

at 16 weeks (g), SL= shank length (cm), BW= breast width (cm), BC= breast circumference (cm), KL= keel length (cm) at 16 weeks and 

Yi= dependent variable (edible parts). 
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Table (8): Mean of actual(Y) and predicted (Ỹi) values of (edi le parts weight), difference and percent difference for the local Black 

Baladi (BB) White Nicholas (WW) turkey strains and their repeated backcrosses 

In relation to Actual 

(Y) % 

Actual (Y)- 

Predicted(Ỹi) (g) 

Predicted (Ỹi) edible 

parts 

Actual (Y) edible 

parts 
Genotype* 

Dependent 

variables (Yi) 

-0.05 

-0.04 

0.04 

-0.06 

-2.47 

-1.97 

1.85 

-1.98 

4776.77 

4732.07 

4319.1 

3355.08 

4774.3 

4730.1 

4321.0 

3353.1 

WW 

WB 

BW 

BB 

Y11 

Y12 

Y13 

Y14 

-0.0017 -0.07 4303.77 4303.7 Overall
 

Y15 
*
The first parent of each repeated backcross denote to the sire parent, WW= White Nicholas, WB= repeated backcross7/8 W x 1/8 B, 

BW = repeated backcross7/8 B x 1/8W, BB= local Black Baladi, Yi= dependent variable (edible parts weight). 
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 الولخص العشبي

وصى الجسن وبعض صفات الزبيحة هي بعض بإستخذام ًوارج الإًحذاس الوتعذد الوتذسج للتٌبؤ  

 للشوهىهقاييس الجسن  في عوش هبكش 

 د/ عواد هحوذ أهيي

 يصش -ٔصاسة انضساعت –يشكض بحٕد انصحشاء 
 

حى أعخخذاو ًَبرس الأَحذاس  .يحت انٓذف يٍ ْزة انذساعت ْٕ حميى انعلالت بيٍ يمبيظ انضغى انحٗ ٔصفبث انزب

 الأبيطٔ انُيٕكهظ (BB) انخطٗ نهخُبؤ بٕصٌ انضغى انحٗ ٔ بعط صفبث انزبيحت فٗ انشٔيٗ انًحهٗ انبهذٖ الأعٕد 

(WW) سحببغ انبغيػ بيٍ كم يٍ صفبث الأٔلذ أعخخذو يعبيم إسحببغ بيشعٌٕ نخحذيذ يعبيم  .ٔ انخهيػ انشصعٗ بيًُٓب

  CW أعبٕع يٍ انعًش ٔ ٔصٌ انضغى ٔيكَٕبث انزبيحت )ٔصٌ انزبيحت 61بعبث انضغى عُذ ٔصٌ انضغى انحٗ، لي

حى إعخخذاو يعبدلاث الإَحذاس انًخعذد انًخذسس نهخُبؤ بكم  أعبٕع يٍ انعًش. ٔلذ 02( عُذ EPٔالأصضاء انصبنحت نلأكم

ٕعب يٍ انعًش بأعخخذاو ٔصٌ انضغى أعب 02عُذ ٔصٌ انزبيحت ٔٔصٌ الأصضاء انًأكٕنت يٍ انزبيحت يٍ انٕصٌ انحي ٔ

أعبٕع لإَخبس أفعم ًَٕرس إَحذاسنكم يخغيشإعخًبداً عهٗ ليًت يعبيم 61ٔكزنك بعط ليبعبث صغى انطبئش عُذ عًش 

انصفبث انًذسٔعت نهخشاكيب انٕساريت انًخخهفت  أٌ انفشٔق بيٍ يخٕعطبثٔأظٓشث َخبئش انخحهيم الإحصبئٗ  .الاَحذاس

، (KL)انمص ، ٔغٕل  عظًت (SL)غٕل انغبق ( ، BW16  ٔBW20أعبٕع )02ٔ 61عًشيزم ٔصٌ انضغى عُذ 

كبَج  (EP)ٔالأصضاء انصبنحت نلأكم (CW) ( ٔأيعب ٔصٌ انزبيحت(BCصذس، ٔيحيػ ان(BW)انصذسعشض 

ٕعب أعب02بيٍ ٔصٌ انضغى عُذ نميى يعبيلاث الإسحببغ انبغيػ    ببنُغبت 2ببنخهػ انشصعٗحأرشث ٔ  (P <0.01)يعُٕيت

ٔ يشحفعت  كبَج يٕصبت ( CWٔEP  ٔكم يٍ ليبعبث انزبيحت ) SL ،KL،BW ٔ (BCليبعبث انضغى )يٍ انعًش، ٔ

نهخشاكيب انٕساريت 2.00انٗ 2.00راث يعُٕيت عبنيت بيٍ يعظى انصفبث انًذسٔعت حيذ حشأط يعبيم الاسحببغ يٍ 

 2يلاث الاسحببغ عبنبت ٔراث ليًت يُخفعت(كبَج يعبحيذ  نكم يٍ انخهيطيٍ انشصعييBWٍ عخزُبء أبالأسبعت )

 يبذٔ أَّ  انعبيم انشئيغٗ  في أعبٕع  61َحذاس انًخعذد انًخذسس  أٌ ٔصٌ انضغى عُذ عًشلأايعبيم  أٔظحج َخبئش

adjusted R) سحفبع يعبيلا انخحذيذ انًعذلأإعخًبداً عهٗ  BW20 ،CW ٔ EP بميى ححذيذ انخُبؤ
2
كًب ْٕ  (

R فٗ ليى يعبيم انخحذيذ  ْزِ انُخبئش حعخًذ عهٗ انخغييش .يبيٍ في كم انًعبدلاث
2

بصفت عبيت كم  .نكم يخغيش يغخمم

َحذاسانًخعذد بيٍ انًخغيشاث لأٔإسحفبع يعبيلاث ا Fًَبرس انخُبؤ نهزلاد يخغيشاث انخببعت كبَج راث يعُٕيت عبنيت نميى 

R ,adjusted Rٔلذ بهغج ليى  2يعبيم انخحذيذ انًعذل ٔ R2 يعبيم انخحذيذ يىانخببعت ٔانًغخمهت َخيضت إسحفبع ل
2
 , R

2
  

ٔكبَج  BW20عهٗ انخٕانٗ  نصفت  EP ,CW, BW20(2.00,2.02 ٔ2.02   نهزلاد يعذلاث نهخُبؤ بصفبث 

غبٔيت يخ EP كبَج انزلاد يمبييظ انغببمت ببنُغبت نصفت ٔأخيشاً  CW2عهٗ انخٕانٗ نصفت  2.00ٔ 2.00ٔ2.00

ٔ انُغب انًئٕيت نهفشٔق CW ،BW20  ٔ EP(. أيب ببنُغبت نهفشٔق بيٍ انميى انحميميت  ٔ انًخُبأ بٓب نصفبث2.000)

ببنًخغيشاث انخببعت فئٌ  ليى انًخٕعػ انعبو انخبص ببنخشاكيب انٕساريت بصفت عبيت يُخفعت ٔحشأحج انخبصت بيًُٓب 

% نهفشٔق بيٍ انُغب 2.2260ٔ 2.20-نحميمٗ ٔ انًخُبأ بّ ٔحشأحج بيٍ صى نهفشق بيٍ انٕصٌ ا 2.00انٗ  .6.00-بيٍ 

أعبٕع  يعخبش يؤششاصًيذاً نهخُبؤ  61يًكٍ أٌ َغخخهص يًب عبك أٌ ٔصٌ انضغى عُذ  2انًئٕيت ) كُغبت يٍ انميى انحميميت(

 بعذ في إعذاد بشَبيشيًب يغ أعبٕع يٍ انعًش 02بٕصٌ انضغى ٔصفبث انزبيحت  ٔالأصضاء انصبنحت نلأكم عُذ عًش 

 انشٔيٗ انًحهٗ الأعٕد ٔانُيكٕلاط الأبيط ٔانخهيػ انشصعٗ بيٍ كم يًُٓب. عُذ انخحغيٍ في علانخٗدنيم حشبيت يكٌٕ 


