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ABSTRACT:The present experiment was conducted on Gimmizah (GM) chickens 

selected for body weight at 12-wk of age through three generations aiming for detection 

the genetic components of direct, maternal and environmental effects of egg quality traits 

and hatchability. Second generation of GM chickens selected for body weight represent 

increase (p>0.05) of some egg quality traits such as hatching egg weight, egg shape 

index, egg surface area, egg shell density, eggshell thickness without membranes, 

albumen weight, albumen height, yolk weight, and egg shell weight compared with those 

for base population (G0) and first generation (G1). Generally, Additive genetic maternal 

was surpassed those for the additive genetic direct and permanent environmental hen 

effects for the most studied traits. Realized heritability estimates among the three selected 

generations proved that the records of direct estimate (h
2

a) had highest value of 

heritability compared with those for maternal (h
2

m)  and permanent environmental hen 

effect (h
2

pe) with respect to hens body weigh at 45-wk of age, hatching egg weight, egg 

surface area, eggshell thickness without membranes, albumen weight, albumen height, 

yolk weight ratio, eggshell weight, eggshell weight percent, albumen weight percent, and 

yolk/albumen ratio. Also, highly significant positive genetic correlations are detected 

between most of the studied egg quality traits and hatchability. Also, there are highly 

maternal positive maternal genetic correlations between hatching egg weight and each of 

egg shape index, eggshell thickness, albumen weight, albumen height, yolk weight, 

fertility, total embryonic mortality and hatchability of fertile eggs.  

The obtained results of low estimates of heritability for fertility and hatchability and the 

highly estimates for egg quality traits besides the highly direct and maternal genetic 

correlations suggesting the applicability of some egg quality traits in programming the 

selection index combining with body weight selection as indirect way for improving 

fertility and hatchability with body weight.   
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INTRODUCTION 

There have been very few published 

papers on the estimation of genetic 

parameters for production and 

reproduction traits using different animal 

models in native chickens (Emamgholi 

Begli et al., 2010). Ghorbani et al. (2012) 

estimated the genetic parameters involved 

of production and reproduction traits of 

the native fowl is an important aspect of 

planning breeding schemes. Indigenous 

chickens have great potential for genetic 

improvement and it is vitally important to 

consider maternal effects in genetic 

evaluation of native breeds (Liu et al., 

2011). Maternal effects are defined as any 

influence of a dam on the phenotype of 

her off springs in addition to her direct 

transmitted genes (Willham, 1980). Two 

commonly modelled maternal effects for 

body weight traits are additive genetic and 

permanent environmental effects of the 

dam (Barbieri et al., 2015). 

Several papers about selection on body 

weight have reported positive correlated 

effects on egg weight and analyzed egg 

quality traits (Marks, 1979). Egg quality is 

affected by selection on body weight, but 

these effect differ between experiments 

may be in relation to their origin breeding 

lines (Minvielle and Oguz, 2002). The 

most comprehensive genetic analysis of 

egg quality was carried out by Stino et al. 

(1982) who obtained values from sire and 

dam components. Also, Salehinasab et al. 

(2014) confirmed that egg quality traits 

are a major selection criterion in poultry 

breeding and they found that body weight 

of partridges significantly affected egg 

weight, yolk weight, specific gravity, shell 

weight, shell thickness, and albumen 

weight.  

Wolc and Olori (2009) mentioned that sire 

and dame genetic components are 

important in hatchability because of the 

significant effect of these components 

on fertility and embryonic mortality. 

Siegel and Dunnington (1985) 

demonstrated that body weight is 

generally considered as having 

moderate heritability and used in 

experiments designed to examine both 

direct and correlated genetic changes in 

populations undergoing artificial 

selection. Also, Saatci et al. (2006) 

found strong correlation between direct 

genetic effect of egg traits and maternal 

genetic effect of body weight. The 

maternal effect influenced the progeny 

phenotype due to genetic and 

environmental differences between 

dams (Grosso et al., 2010). 

Purpose of this study was to more 

clearly define and understand the 

genetic impact of direct and maternal 

genetics besides environmental effect 

component of egg quality and 

hatchability traits through consequent 

three generations of body selection for 

Gimmizah chickens.  

MATERIALS AND METHODS 

The present experiment was conducted 

on Gimmizah (GM) chicken strain at 

EL-Sabahia Poultry Research Station, 

Agriculture Research Center. One 

hundred and twenty GM hens besides 

twelve males grown on litter were 

randomly chosen from the flock and 

considered as base (G0) population 

composing pen
'
s families. Day-old 

chicks produced from the base 

population were wing-banded and 

selected for body weight at 12-wk of 

age as equal or graters than average of 

the flock. After twenty weeks of age, 

males and female were transferred into 

the single cage composing the first 

generation (G1) (n:298). The hens were 

artificially inseminated by a single 

cock for composing the families. The 
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chicks produced from the selected parents 

of G1 were selected for body weight at 12-

wk of age and transferred to the cages and 

considered as second generation (G2) 

(n:198) A total number of 3220 hatching 

GM eggs produced from chickens aged 

between 45-50 wk and representing the 

three experimental consecutive 

generations (1057, 1282 and 881 eggs, 

respectively) were used for hatching trials. 

Eggs were individually numbered and 

marked by dams and sires for each 

generation then they were weighed prior 

the beginning of incubation in Egyptian-

made incubator at 99.5F
° 
and 55% relative 

humidity (RH) during setting phase and 

98.60 F
°
 with 65% RH during hatching 

phase. Eggs were randomly distributed in 

trays as replicate in the incubator.  

Eggs that failed to hatch and having full 

opportunity to hatch were broken out then 

examined macroscopically to estimate 

total embryonic mortality. Embryonic 

mortality percentage expressed as a 

percentage of fertile eggs set was 

recorded. Macroscopic fertility and 

hatchability of fertile egg percentages 

were detected. Chicks that had fully 

emerged from eggs were wing banded and 

weighed to the nearest 0.1 g and recorded 

as hatched chick weight pedigreed for 

hens. Also, hatched chick weight was 

expressed as percentage relative to egg 

weight.  

Egg quality traits were determined on 350 

hatching eggs representing all studied 

families through all experimental 

generations from hens aged 45-50 weeks. 

The studied traits were egg albumen 

weight(g), yolk and shell weights(g), egg 

shape index as the percentage of egg 

width on egg length, shell without 

membranes thickness (mm), albumen 

height (mm) with micrometer. Egg surface 

area (cm
2
) was calculated as the formula 

of Carter (1975); Eggshell density 

(g/cm
2
) was calculated by the formula 

of Curtis et al. (1985), Yolk weight %, 

albumen weight%, eggshell weight %, 

and yolk/albumen ratio were detected. 

Statistical Methods 

In the analyses by the animal model, 

the animals which did not have any 

relation with the others, or those which 

did not contribute to the information 

collected and had any link were 

excluded from the genetic relationship 

matrix through a process of pruning, 

performed in a first phase through 

software Wombat (Meyer, 2007). In 

this process individuals that are sire or 

dam and which do not contribute to the 

information for variance component 

estimation, i.e. individuals without 

records and a pedigree link to at least 

one other individual, are replaced with 

an ‘‘unknown’’ code and eliminated 

from the list of the pedigree records 

(Meyer, 2010). 

Afterwards, single-trait analysis was 

carried out; for body weights, only 

fixed effects of sex and of generation/ 

hatch were considered, and for 

productive traits of female breeders, 

only fixed effects of generation/hatch. 

These estimates served to build up the 

genetic used as initial values for 

estimation of variance components in a 

multi - trait analysis. 

For all genetic analyses, the package 

Wombat was used, (Meyer, 2007) with 

standard algorithms of the system. The 

model can be represented in matrix 

terms by 

y= Xb + Za + e         (I) 

where y is the vector of 

observations; X is the incidence matrix 

of fixed effects; b is the vector of fixed 

effects; Z is the incidence matrix of 

random effects; a is the vector of 
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random effects; e is the vector of 

residuals. 

The model used is: 

y = Xb + Za + Wm + e        (II) 

where m is a vector of random maternal 

additive genetic effects; W is the 

incidence matrix for these maternal 

effects; y, b, a, e, X and Z - are as above. 

The following genetic parameters were 

estimated: direct heritability (  
  =   

    
 ), 

maternal heritability (  
  =  

    
 ). 

Approximate sampling errors of the 

heritability estimates were calculated by 

fitting a quadratic function to the 

respective profile likelihood. where    
 is 

the maternal additive genetic variance, 

    is the covariance between direct and 

maternal additive effects; other symbols - 

as above.  

Where, σ
2

a, σ
2
m and σ

2
pe are additive 

genetic variance, maternal genetic 

variance, and maternal permanent 

environmental, respectively.  

An evaluation of the significance of 

maternal effects is performed using 

differences in logarithm of the likelihood 

obtained for models I and II. 

Variance components, and genetic 

parameters were estimated using REML 

procedures. Starting values of population 

parameters used in calculating breeding 

values were obtained from series of 

univariate analyses using the REML 

method. These estimates served to build 

up the genetic and residual (co)variance 

matrices used as initial values for 

estimation of variance components in a 

multi-trait analysis. All analyses included 

pedigrees back to the base population. 

Phenotypic variance was calculated as 

(                  
   )allowing us to estimate direct 

heritability (   
   

    
) ,maternal 

heritability as    
   

    
 , and total 

heritability as   
                 

    
 

according to Willham (1972). All other 

statistical analyses were performed by 

SAS (SAS, 2016). A coefficient was 

considered for each trait of interest 

based on an aggregate genotype model, 

with the higher coefficient values for 

reproductive traits (fertility, 

hatchability, etc.) in the sire line. 

Genetic, phenotypic, and 

environmental correlations were 

estimated using biraviate analyses with 

the same fixed effects in univariate 

models (Yavarifard et al., 2015). 

RESULTS AND DISCUSSION 

Data of Table 1 represent the effect of 

body weight selection at 12-wk of age 

on some performance traits of 

Gimmizah chickens throughout three 

selected generations. Second 

generation represents significant 

(p>0.05) increase of each for some egg 

quality traits such as hatching egg 

weight, egg shape index, egg surface 

area, eggshell density, eggshell 

thickness without membranes, albumen 

weight, albumen height, yolk weight, 

and eggshell weight compared with 

those for base population (G0) and first 

generation (G1). Also, significant 

increases for egg shape index, egg 

surface area, yolk weight and 

yolk/albumen ratio were observed for 

G1 compared to those for G0. Also, data 

of this table represented significant 

improvement of fertility percentage for 

eggs produced through G1 and G2 

compared with those for G0. Moreover, 

it is apparent from our data that 

embryonic mortality of the studied 

generations was significantly decreased 

for G1 and G2 compared with those for 

the base one population. The 
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significant decrease of embryonic 

mortality in G2 had been reflected on the 

significant increase of hatchability of 

fertile eggs for this generation compared 

to G0 and G1. Furthermore, G2 represented 

significant increase of hatched chick body 

weight and hatched chick weight 

percentage for hens compared with those 

for G0 and G1.  

The significant increase of hatching egg 

weight due to body selection in the 

mentioned results was previously 

approved by Saleh et al. (2008) and 

Ashour et al. (2015). Also, the significant 

increase of egg shape index due to body 

weight selection was previously 

documented by Younis et al. (2014) in 

Dokki 4 strain. While, Ashour et al. 

(2015) mentioned opposite results in EL-

Salam strain. Supporting to our results of 

significant increase of surface area, 

Yeasmin and Howlider (1998) noticed 

enlargement of egg surface area in dwarf 

strain due to body weight selection. The 

significant increase of egg shell thickness 

is confirmed by Benett (1992) who found 

that shell thickness ranged between 0.34 

mm in base population to o.44 mm for 

eggs of 2
nd

 generation. The results of the 

increase of egg albumen and yolk weights 

for the selected group of G2 are in 

accordance with those previously reported 

by Amira (2018).  In addition to, the 

increase of albumen height for egg of G2 

for Gimmizah strain is previously 

confirmed by Salehinasab et al. (2014). 

The significant improvement of fertility 

percentage for G1 andG2 due to body 

weight selection is in line with those 

reported by Saroj et al. (2020) who found 

that fertility percentage significantly 

differed according to selection as it 

increased by 7.7, 8.3 and 8.8% in first, 

second and third generations of selection, 

as compared to those of base population. 

Regarding the embryonic mortality, 

Schmidt et al. (2003) found that change 

of mortality can be attributed to the 

selection for body weight. Moreover, 

the same auther came to the same our 

outcome of improving hatchability 

percent due body weight selection and 

mentioned that selection over the 

generations is important source of 

variation with respect to hatchability. 

Whereas, Ashour et al. (2015) reported 

that reproductive performance as 

hatchability percentage was reduced by 

-0.6% after progress two generations of 

selection.  

Results of Table 2 demonstrate that 

there were no apparent differences 

among the studied additive genetic 

variances with respect to hen's body 

weight at 45-week of age. The 

estimates of parental additive genetic 

were positively higher than those for 

maternal (σ
2

m) and direct (σ
2

a) additive 

genetic variances with respect to the 

following traits such as egg weight, egg 

shape index, egg surface area, eggshell 

thickness, albumen weight, albumen 

weight percent, and yolk/albumen 

percent. While, σ
2

mestimates were 

surpassed than those for the σ
2

a and 

permanent environmental hen effects 

(σ
2

pe) for hatching egg weight, egg 

shape index, egg surface area, eggshell 

thickness, albumen weight, albumen 

weight percent and yolk/albumen.  

The indicated results of egg quality are 

the most important traits as they 

influence hatching performance. 

Therefore, the studied estimates of 

additive genetic are required in 

obtaining genetic gains by selection. 

The results of additive genetic effects 

in this study regarding the hatched 

chick weight are nearly approach with 

the results of Tongsiri et al. (2019) who 
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reported values of σ
2

a (1.20)   σ
2

m (2.96) 

and σ
2

pe (3.13). Rahman et al. (2010) 

stated that the direct maternal genetic 

effect observed for weight at six weeks of 

age might be a factor transferred from 

ages influencing. The direct additive 

effect for egg quality was reported by 

Ayman et al. (2013) who found that egg 

quality estimates were positive for most 

egg characteristics such as egg shape 

index (1.99), shell thickness (2.93mm), 

yolk percentage (4.76%), and yolk index 

(0.05).  

Supporting to our results regarding to the 

positively of maternal genetic additive for 

egg weight and albumen weight, Iraqi et 

al. (2002) found that percentage of σ
2

m for 

those traits were positive but negative for 

egg shape index. 

Heritability estimates (h
2
) and SE of some 

performance traits for GM chickens 

selected for body weight at 12–wk of age 

throughout three generations are shown in 

Table 3. It can be observed from data of 

this table that direct estimate (h
2

a) had 

highest records of heritability compared 

with those for maternal (h
2

m) and 

permanent environmental hen effect (h
2

pe) 

with respect to hen's body weigh at 45-wk 

of age, hatching egg weight, egg surface 

area, eggshell thickness without 

membranes, albumen weight, albumen 

height, yolk weight ratio, eggshell weight, 

eggshell weight percent, albumen weight 

percent, and yolk/albumen ratio. Also, h
2

pe 

recorded higher estimates of heritability 

compared with those for h
2

m with respect 

to hatching egg weight, egg shape index, 

egg surface area, eggshell thickness, 

albumen weight, eggshell weight, 

albumen weight percent, and 

yolk/albumen percent but less estimates 

were observed for eggshell density, 

albumen height, yolk weight, yolk weight 

ratio, shell weight percent and fertility. 

Moreover, equal estimates were 

observed between h
2

m and h
2

pe with 

respect to hen's body weight at 45 wk 

of age, total embryonic mortality and 

hatchability of fertile eggs.  

Knowledge of the heritability for the 

studied traits is necessary to predict the 

breeding values of individuals either 

from direct or maternal and this notion 

is generally keeping with those 

previously reported by Grosso et al. 

(2010). 

Supporting to the current results of 

increasing h
2

a comparing with h
2

m and 

h
2

pe for body weight at 45- wk of age, 

Tongsiri et al. (2019) reported that the 

highest h
2

a was observed on body 

weight at 24 weeks of age, but lowest 

for h
2

m. Pradeepta et al. (2015) 

mentioned that heritability estimate 

from the maternal component for 

surface area trait was lower than 

estimate from direct component 

referring to the less importance of 

maternal influence and non-additive 

gene action for this trait. In accordance 

with our results in eggshell thickness, 

Kheirkhah et al. (2017) reported the 

increase of direct heritability estimates 

than those for maternal genetic 

heritability. Contradicted results with 

the increase of h
2

a for eggshell weight 

and eggshell thickness compared to h
2

m 

were mentioned by Sreenivas et al. 

(2013). Regarding to albumen height, 

similar results were mentioned by 

Zhang (2005) and Wolc et al. (2012) 

who reported that albumen heights 

were 0.51 and 0.50, respectively for 

laying hens. 

The highly direct heritability (h2a) for 

egg surface area, eggshell thickness, 

albumen weight, albumen height, yolk 

weight ratio, eggshell weight, shell 

weight %, albumen weight % and 



Genetic; Hatchability; Egg Quality; Heritability 

495 
 

yolk/albumen ratio suggesting 

applicability of individual selection for 

these egg quality traits, while selection for 

hens should be followed with those had 

highly maternal heritability such as egg 

shape index, eggs shell density and yolk 

weight.  

Current results of the lower heritability 

estimates of fertility, embryonic mortality 

and hatchability are in agreement with 

those previously reported by Wolc et al. 

(2010). Referring to the increase of 

maternal heritability for chick body 

weight (0.65) compared with 0.50 for 

direct and 0.22 for environmental 

heritability, Hartmann et al. (2002) 

confirmed these results as they reported 

that maternal heritability for chick weight 

was 0.5, whereas the direct heritability 

was close to 0.07 and added that this 

maternal effect on chick weight possibly 

mediated via egg composition.   

Data of Table 4 showed direct (above 

diagonal) and maternal (below diagonal) 

genetic correlations of some performance 

traits such as chicken body weight at 45-

week of age, hatching egg weight, 

fertility, hatchability of fertile eggs and 

some traits of egg quality for Gimmizah 

chickens selected for body weight at 12-

wk of age. It can be observed from data of 

direct genetic correlations that there are 

highly positive genetic correlations 

between hatching egg weight and each of 

egg shape index (0.74), egg shell 

thickness (0.54), albumen weight (0.90), 

albumen height (0,68), fertility (0.55), 

total embryonic mortality (0.40) and 

hatchability of fertile egg (0.50). 

Moreover, between egg shape index and 

each of eggshell thickness (0.99) albumen 

weight (0.78), albumen height (0.98), 

fertility (0.41) and total embryonic 

mortality (0.30). Also, between eggshell 

thickness and each of albumen weight 

(0.59) and albumen height (0.81) and 

between albumen weight with albumen 

height (0.91). While, direct genetic 

correlation demonstrates highly 

negative correlation between egg shape 

index with yolk weight (-0.98). 

Furthermore, it can be observed from 

data of maternal genetic correlations 

that there are highly positive genetic 

correlations between hatching egg 

weight and each of egg shape index 

(0.94), eggshell thickness (0.91), 

albumen weight (0.99), albumen height 

(0.74), yolk weight (0.37) fertility 

(0.60), total embryonic mortality (0.64) 

and hatchability of fertile eggs (0.50). 

Moreover, between egg shape index 

and each of eggshell thickness (0.98), 

albumen height (0.63), fertility (0.50) 

and total embryonic mortality (0.97). 

Also, between eggshell thickness and 

each of albumen weight (0.97) and 

albumen height (0.98) and total 

embryonic mortality (0.50). Also, 

maternal genetic correlation 

demonstrates highly negative 

correlation between egg shape index 

with albumen weight (-0.99) and yolk 

weight (-0.98). Moreover, between 

yolk weight and each of eggshell 

thickness (-0.37), albumen weight (-

0.96) and albumen height (-0.98). 

Data of Table 5 demonstrate 

phenotypic correlations between some 

performance traits of Gimmizah 

chickens selected for body weight at 

12- wk of age. It can be observed that 

there are highly positive significant 

phenotypic correlations between 

fertility with hatching egg weight 

(0.45), eggshell thickness (0.87), 

albumen weight (0.42) and albumen 

height (0.40). Also, between yolk 

weight with egg shape index (0.33), 

and between albumen height with 
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hatching egg weight (0.87), egg shape 

index (0.47), eggshell thickness (0.42), 

and albumen weight (0.87). Moreover, 

between albumen weight with each of 

hatching egg weight (0.94), egg shape 

index (0.49), and eggshell thickness 

(0.44). and between eggshell thickness 

with hatching egg weight (0.40). Besides, 

between egg shape index with hatching 

egg weight (0.44). Moreover, there are 

highly negative significant phenotypic 

correlations between fertility with egg 

shape index (-0.35) and between yolk 

weight with hatching egg weight (-0.31), 

eggshell thickness (-0.69), albumen 

weight (-0.37) and albumen height (-0.42). 

Also, between eggshell thickness with egg 

shape index (-0.28).   

Generally, our results indicate that most 

egg quality traits are influenced by direct 

and maternal effects after body weight 

selection. Also, it can be concluded from 

the reported results that egg weight is 

highly genetical correlated in both direct 

and maternal influence with egg shape 

index, eggshell thickness, albumen weight 

and albumen height.  

In accordance with our results, 

Emamgholi Begli et al. (2010) and 

Okonkwo (2014) showed positive genetic 

correlation of egg weight with eggshell 

thickness and positive correlation was 

found between shape index with shell 

thickness (0.55). Moreover, Kheirkhah et 

al. (2017) found high positive correlation 

between egg weight with albumen weight. 

Discrepancies were found in the literature 

concerning the genetic and phenotypic 

correlations between egg quality and 

reproductive traits especially after 

selection. Hartman et al. (2003) found 

strong positive genetic correlation 

between yolk weight and albumen weight. 

The correlation estimates between 

different reproduction traits are in 

agreement with the report of Padhi and 

Chatterjee (2013) who mentioned that 

correlation estimates between different 

reproduction traits indicates that the 

improvement in these traits will 

improve the other traits as correlated 

response. Also, Zhang et al. (2005) 

found that genetic correlations between 

albumen height and albumen weight 

(0.34), and between albumen weight 

and yolk weight (0.65) were positive. 

Also, the phenotypic correlation 

between egg weight and eggshell 

thickness was low and the genetic 

correlates were moderate. While 

Olawumi and Ogunlade (2008) found 

that there were no significant 

correlations between the shape index 

and internal quality traits with the 

exception of albumen weight and yolk 

weight. The significant positive genetic 

and phenotypic correlations between 

most of the egg quality traits and 

hatchability had been confirmed by 

several authors (Bennet, 1992 and 

Barnett et al., 2004). Moreover, Kul 

and Seker (2004) reported significant 

positive correlations between the 

albumen index and albumen height, 

albumen weight. Therefore, the 

knowledge of genetic and phenotypic 

correlations among the studied traits of 

egg quality and hatchability after body 

weight selection is essential for any 

genetic improvement program.  

It could be noticed that there are 

significant positive genetic correlation 

between most of the studied egg quality 

traits and hatchability.  

CONCLUSION 

Generally, our results indicate that 

most egg quality traits are influenced 

by direct and maternal effects due to 

body weight selection. Also, the 

knowledge of genetic and phenotypic 
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correlations among the studied traits of 

egg quality and hatchability after body 

weight selection is essential for any 

genetic improvement program. 

The obtained results of low estimates of 

heritability for fertility and hatchability 

and the highly estimates for egg quality 

traits besides the highly direct and 

maternal genetic correlations suggesting 

the applicability of some egg quality traits 

in programming the selection index 

combining with body weight selection as 

indirect way for improving fertility and 

hatchability with body weight. 

 

 

 

Table (1): Effect of body weight selection at 12- week of age on some performance traits 

of Gimmizah chickens ( ̅     

 

 
A, b and c means in the same row within generations with different letters, differ significantly 

(p<0.05) 

 

 

 

 

 

2
nd

 generation 

(G2) 

1
st
 generation 

(G1) 

Base population  

(G0) 

Traits 

2017.06
 A

± 15.22 1975.5
 A

± 37.58 1823.43
 B

± 7.16 Hen's body weight at 45- wk of age (g)   

53.24
A
  ± 0.21 52.53

B
  ± 0.47 52.34

B
  ± 0.03 Hatching egg weight     (g)                                      

77.23
A
  ± 0.16 76.08

B
  ±  0.27 75.04

 C
± 0.05 Egg shape index           (%)                                     

73.26
A  

± 0.22 71.54
B
  ± 0.39 66.73

 C
 ± 0.01 Egg surface area         (cm

2
)                                    

7.36
 A

 ± 0.14 6.77
B
  ± 0.09 6.93

B
  ± 0.02 Eggshell density     (g/cm

2
)                                 

0.39
A
  ± 0.59 0.33

C
  ± 0.38 0.34

B
 ± 0.05 Eggshell thickness without membranes (mm)    

5.61
A
 ± 0.10 4.67

B
  ±  0.07 4.63

B
  ±  001 Eggshell weight           (g)                                       

31.73
A
  ± 0.19 30.74

 B
±  0.36 30.98

B
  ±  0.03 Albumen weight          (g)                                       

8.51
 A

 ± 0.40 7.55
B
  ± 0.23 7.64

B
  ± 0.03 Albumen height (mm)          

17.43
A  

± 0.16 17.11
B  

± 0.14 16.73
C
  ± 0.01 Yolk weight                (g)                                         

30.94
B
 ± 0.23 32.66

A
  ± 0.25 32.00

A
  ± 001 Yolk weight                 %                                

62.97
A
 ± 0.28 58.39

C  
± 0.28 59.17

 B 
± 0.02 Albumen weight          %                                 

10.79
A
 ±0.20 8.88

B
  ±  0.09 8.83

B
  ± 0.01 Eggshell weight           %                                       

55.30
 B

 ± 0.59 56.28
 A

±  0.69 54.13
 C

 ± 0.07 Yolk / albumen ratio                                       

93.75
 A 

± 1.42 92.52
A  

±  2.55 84.74
B  

± 0.79 Fertility        %                                      

13.12
B 

± 2.13 13.59
B  

± 3.43 18.88
A
 ± 0.95 Total embryonic mortality    %                         

85.87
 A

±  2.12 80.95
B
  ± 3.85 80.62

 B
 ± 0.94 Hatchability of fertile eggs    %                               

44.69
A
 ± 0.24 42.59

B
  ± 0.05 42.29

B 
± 0.07 Hatched chick body weight for hens    (g)              

83.89
A
 ± 0.45 81.31

B  
± 0.93 80.85

B
 ± 0.20 Hatched chick weight for hens   %                       
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Table (2): Estimates of additive genetic variance (σ

2
) and standard error (SE) for some 

performance traits of Gimmizah chickens selected for body weight at 12-wk of age 

 

σ
2

a: direct additive genetic effect 

 σ
2

m: maternal additive genetic effect 

σ
2

pe: permanent environmental hen effects 

  

σ
2

pe±SE σ
2

m±SE σ
2

a±SE TRAITS 

1.04 ± 0.41 1.02 ± 0.29 1.01 ± 0.24 Hen's body weight at 45- wk of age  

2.26 ± 0.72 1.97 ± 0.31 1.58 ± 0.79 Hatching egg weight             

 19.04 ± 3.13 20.5 ± 1.13  1.51 ± 0.51 Egg shape index                   

2.37 ± 0.75 0.32 ± 0.03 1.08 ± 0.17 Egg surface area                   

0.57 ± 0.09 46.29 ± 0.52 1.06± 0.22 Eggshell density                   

7.87 ± 1.73 2.30 ± 0.67 1.68 ± 0.32 Eggshell thickness without membranes   

1.85 ± 1.19 0.69 ± 0.14 1.81 ± 0.12 Albumen Weight                  

0.70 ± 0.11 1.12 ± 0.33 1.05 ± 0.19 Albumen height                   

1.95 ± 0.23 94.5 ± 4.12 1.89 ± 0.05 Yolk weight                        

0.77 ± 0.03 1.98 ± 0.40 1.72 ± 0.13 Yolk weight ratio               

0.27±0.11 0.94±0.46 1.04±0.29 Eggshell weight                 

0.31 ± 0.02 36.42 ± 1.25 0.07 ± 0.15 Eggshell weight %              

3.26 ± 0.92 2.61 ± 0.92 1.08 ± 0.23 Albumen weight %            

2.30 ± 0.91 2.39 ±1.39 1.08± 0.26 Yolk / albumen                   

1.63 ± 0.14 1.49 ± 0.23 1.35 ± 0.50 Fertility                                 

1.06 ± 0.11 1.04 ± 0.13 1.06 ± 0.11 Total embryonic mortality %        

1.06 ± 0.11 1.04± 0.16 1.08 ± 0.11 Hatchability of fertile eggs %        

3.21± 0.18 2.60 ± 0.48 1.35± 0.50 Hatched chick body weight for hens     

1.15 ± 0.40 1.04 ± 0.32 1.08 ± 0.19 Hatched chick body weight for hens percent    
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Table (3): Heritability estimates (h
2
) and standard errors (SE) of some performance traits for 

Gimmizah chicken selected for body weight at12-wk of age

  

h
2

a: direct heritability genetic effect 

h
2

m: maternal heritability genetic effect 

h
2

pe: permanent environmental hen effects 

F  : Non - estimable  
 
  

h
2

pe ±SE h
2

m ±SE h
2
a ±SE TRAITS 

0.25 ± 0.01 0.25 ± 0.01 0.50 ± 0.01 Hen's body weight at 45- wk of age 

0.34 ± 0.05 0.29 ± 0.05 0.54 ± 0.10 Hatching egg weight 

0.94 ± 0.06 0.84 ± 0.01 0.52 ± 0.01 Egg shape index 

0.39   ±   F 0.12   ±   F 0.50  ± 0.01 Egg surface area 

0.03 ± 0.01 0.80 ± 0.03 0.84 ± 0.08 Eggshell density 

0.40 ± 0.05 0.31    ±  F 0.72 ± 0.01 Eggshell thickness without membranes 

0.44 ± 0.08 0.13 ± 0.01 0.56± 0.02 Albumen weight 

0.20 ± 0.05 0.40 ± 0.08 0.51 ± 0.07 Albumen height 

0.03 ± 0.01 0.72 ± 0.04 0.73 ± 0.02 Yolk weight 

0.11 ± 0.01 0.35 ± 0.04 0.54 ± 0.02 Yolk weight ratio 

0.43±0.16 0.17±0.06 0.63±0.13 Eggshell weight 

0.19 ± 0.02 0.56 ± 0.02 0.63 ± 0.06 Shell weight % 

0.44   ±  F 0.11   ±   F 0.50 ± 0.01 Albumen weight % 

0.34 ± 0.02 0.19 ± 0.03 0.50 ± 0.01 Yolk / albumen ratio 

0.19 ± 0.04 0.20 ± 0.05 0.22 ± 0.01 Fertility 

0.25 ± 0.04 0.25 ± 0.04 0.20 ± 0.01 Total embryonic mortality 

0.25 ± 0.03 0.25 ± 0.04 0.20± 0.01 Hatchability of fertile eggs 

0.27 ± 0.05 0.65 ± 0.05 0.50 ± 0.01 Hatched chick body weight for hens 

0.26 ± 0.09 0.24 ± 0.06 0.50± 0.01 Hatched chick body weight for hens percent 
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Table (4): Direct (above diagonal) and maternal(below diagonal) genetic correlations (± standard error) of some performance traits for Gimmizah chickens selected for body 

weight 

 Hatched 

chick body 

weight  

Hatchability 

of fertile eggs   

Total 

embryonic 

mortality   

Fertility       Yolk 

weight  

Albumen 

height  

Albumen 

Weight  

Eggshell 

thickness 

Egg shape 

index  

Hatching 

egg weight   

Body 

weight at 

45- wk of 

age  

 

Body weight at  

45- wk of age  

0.10±0.01 0.10±0.01 0.10±0.01 0.10±0.01 0.01±0.01 0.10±0.01 0.10±0.02 0.10±0.01 0.10 ±0.01 0.10 ±0.01  Body weight at  

45- wk of age  

Hatching egg  

weigh  

0.11±0.02 0.50±0.01 0.40±0.02 0.55±0.02 -0.06±0.04 0.68 ± 0.06 0.90 ± 0.02 0.54± 0.10 0.74 ± 0.07  0.10 ± 0.01 Hatching egg  

weight   

Egg shape index  0.11±0.03 0.25±0.01 0.30±0.01 0.41±0.01 -0.98±0.09 0.98 ±0.03 0.78±0.07 0.99±0.16  0.94±0.04 0.10±0.01 Egg shape index 

  

Egg shell thickness 0.12±0.04 0.10±0.03 0.10±0.02 0.10±0.01 0.24±0.03 0.81±0.05 0.59±0.10  0.98±0.29 0.91±0.06 0.10±0.01 Eggshell thickness 

Albumen Weight  0.11±0.04 0.10±0.03 0.10±0.02 0.10±0.04 -0.44±0.09 0.91±0.02  0.97±0.07 -0.99±0.10 0.99±0.07 0.10±0.01 Albumen Weight  

Albumen height  0.33±0.15 0.10±0.02 0.10±0.02 0.09±0.02 0.42±0.15  -0.27±0.24 0.98±0.08 0.63±0.32 0.74±0.25 0.10±0.02 Albumen height  

 

Yolk weight  0.12±0.05 0.10±0.04 0.10±0.02 0.10± 0.02  -0.98±0.01 -0.96±0.06 -0.37±0.20 -0.98±0.05 0.37±0.09 0.10±0.01 Yolk weight  

 

Fertility       0.10±0.02 0.10±0.01 0.10±0.031  0.10±0.05 0.08±0.06 0.10±0.04 0.09±0.05 0.50±0.03 0.60±0.01 0.10±0.01 Fertility    

 

Total  

embryonic 

mortality   

0.10±0.04 0.09±0.07  0.10±0.03 0.10±0.05 0.01±F 0.45±0.30 0.50±F 0.97±0.28 0.64±0.29 0.10±0.01 Total embryonic 

mortality   

Hatchability of 

fertile eggs   

0.10±0.01  0.08±0.05 0.10±0.02 0.09±0.03 0.09±0.03 0.09±0.03 0.09±0.02 0.20±0.01 0.50±0.02 0.10±0.01 Hatchability of 

fertile eggs   

Hatched chick  

body weight  

 0.10±0.01 0.09±0.04 0.11±0.01 0.18±0.01 0.23±0.02 0.15±0.08 0.16±0.09 0.12±0.02 0.12±0.01 0.10±0.01 Hatched chick 

 body weight  
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Table (5):  Phenotypic correlations between some performance traits of Gimmizah chickens selected for body weight 
  

                   * Significant at level 0.05    ** Significant at level 0.01   *** Significant at level 0.001 
  

         0.0676* Hatching egg weight  

        0.4413*** 0.0703* Egg shape index  

       -0.2808*** 0.4071*** 0.0557* Egg shell thickness 

      0.4450*** 0.4975*** 0.9481*** 0.0385* Albumen Weight  

     0.8794*** 0.4207*** 0.4770*** 0.8794*** -0.0015 Albumen height  

    -0.4241*** -0.3738*** -0.6936*** 0.3339*** -0.3129*** 0.0344 Yolk weight  

   -0.4561*** 0.4068*** 0.4224*** 0.8793*** -0.3593*** 0.4573*** 0.0083 Fertility      

  0.0254 0.0348 -0.0419* -0.0475* -0.0722 -0.0114 -0.0212 0.0286 Total  

embryonic mortality   

 -0.0328 -0.0001 -0.0360 0.0362 0.0149 0.0685** 0.0027 0.0164 -0.0336 Hatchability of  

fertility eggs  

0.0269 -0.0328 -0.0012 0.0234 -0.0083 0.0312 0.0561* 0.0201 0.0799* 0.0615* Hatched chick 

body weight 

Hatchability 

of fertile  

eggs 

Total 

embryonic 

mortality 

Fertility Yolk  

weight 

Albumen 

height 

Albumen 

Weight 

Egg  shell 

thickness 

Egg  

shape  

index 

Hatching  

egg weight 

Body 

weight  

at 45-  

wk of age 
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 الملخص العربي

التقييم الوراثي المببشر والأموي مع التأثير البيئي لجودة البيض والفقص لذجبج الجميسة 

 المنتخب لوزن الجسم

  

ادوارد رزق نبيل جلبي بطرش، رءوف   

يصز - يزكش انجحٕس انشراػٛخ -انحٕٛاَٙ يؼٓذ ثحٕس الإَزبج  

 

أطجٕع خلال ثلاثخ يٕاطى يززبنٛخ.  21دخبج اندًٛشح انًُزخت نٕسٌ اندظى ػُذ ػًز  ػهٗأخزٚذ ْذِ انذراطخ 

د خٕدح ٔكبٌ انٓذف يٍ ْذِ انذراطخ ْٕ رمذٚز انًكَٕبد انٕراثٛخ انًجبشزح ٔالايّٕٚ ٔانزأثٛز انجٛئٙ ػهٗ صفب

 انجٛط ٔانفمض.

اظٓز اندٛم انثبَٙ يٍ الاَزخبة سٚبدح يؼُٕٚخ فٙ ثؼط صفبد خٕدح انجٛط يثم ٔسٌ انجٛط ٔشكم انجٛط 

ٔيظبحخ ططح انجٛط ٔطًك لشزح انجٛط ثذٌٔ أغشٛخ ٔٔسٌ ٔاررفبع انجٛبض ٔٔسٌ انصفبر ٔٔسٌ انمشزح يمبرَخ 

 .(G1( ٔاندٛم الأٔل )G0ثدٛم الأطبص )

نؼٕايم انًضٛفخ الأيٛخ ػهٗ كم يٍ انؼٕايم انخطٛخ ٔانجٛئٛخ فٙ كم يٍ ٔسٌ ثٛط انزفزٚخ ٔشكم ٔرفٕق رأثٛز ا

 ٔيظبحخ ططح انجٛط ٔطًك انمشزح نهجٛط ٔٔسٌ انجٛبض َٔظجخ انجٛبض َٔظجخ انصفبر إنٗ انجٛبض.

ثٙ انًجبشز يمبرَخ ٔٔخذ أٌ انًكبفئ انٕراثٙ خلال الأخٛبل انثلاثخ انًُزخجخ حمك لٛى يزرفؼخ فٙ انًكبفئ انٕرا

أطجٕع ٔٔسٌ ثٛط انزفزٚخ  54انجٛئٙ نكم يٍ ٔسٌ خظى انذخبج ػُذ ػًز  ثبنًكبفئ انٕراثٙ الايٕٖ ٔانزأثٛز

ٔيظبحخ ططح انجٛط ٔطًك انمشزح ثذٌٔ الأغشٛخ ٔٔسٌ انجٛبض ٔاررفبع انجٛبض َٔظجخ انصفبر ٔٔسٌ لشزح 

 انجٛط َٔظجخ ٔسٌ انمشزح نهجٛط َٔظجخ انجٛبض َٔظجخ انصفبر إنٗ انجٛبض.

بض لٛى انًكبفئ انٕراثٙ نكم يٍ انخصٕثخ ٔانفمض ثدبَت اررفبع لٛى انًكبفئ ٔأظٓزد انُزبئح انًزحصم ػهٛٓب اَخف

انٕراثٙ نًؼظى صفبد خٕدح انجٛط ثدبَت الاررجبط انٕراثٙ انًزرفغ انًجبشز ٔالأيٕ٘ ثٍٛ صفبد اندٕدح ٔانفمض 

اندظى ْبدفب  يمززحب إيكبَٛخ اطزخذاو ثؼط صفبد خٕدح انجٛط فٙ ػًم انذنٛم الاَزخبثٙ يزضًٍ الاَزخبة نٕسٌ

 رحظٍٛ انخصٕثخ ٔانفمض ثطزٚمخ غٛز يجبشزح. 

 

 
 


