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ABSTRACT:this experiment was conducted on Gimmizah (GM) chickens aiming to 

investigate the effect of selection for breast circumference at twelve weeks of age 

through six generations on some physical characters of males and hatchability besides 

estimating some genetical sire parameters among the selected generations. Two hundred 

and twenty hens besides twenty two males were randomly chosen from (GM) flock and 

considered as base population (G0) composing pen's families (10hens and one male / 

pen). Day-old chicks produced from G0 were wing-banded and selected for breast 

circumference (BC) at 12-wk of age within families. Chickens were selected as parents 

of the next generation and continued throughout five generations. A total number of 

6750 hatching eggs representing the six experimental consecutive generations were used 

for hatching trials. Data were collected for some physical parameters of GM males at 1 

day, 8, 12, 25 and 45 weeks of age for six generations. Hatched male body weights 

(BW1) were significantly higher for selected line among G0, G4 and G5 generations 

compared to those for control one. Selection for chicken BC significantly improved 

fertility percentage with advanced generations. Moreover, fertility percentage was 

significantly increased for selected chickens compared to those for control line at fifth 

generation.   

Heritability estimates seem to be high for all body weights at studied ages through the 

sixgeneration ranked between 0.50 among the most ages and generations with 0.97 for 

BW8 and BW12at G4.Also, BC represented high estimates of      among the ages and 

generations ranged between 0.32 for BC12 at G5 and 0.69 for BC12 at G0.Genetic 

correlations between fertility and body weights among the studied generations were low 

differed between 0.10 up to 0.34, with value of 0.28 for BW1 at G5. It is concluded from 

this study that fertility trait should be taken into consideration during selection of breast 

circumference, besides other breast measurements such as breast length and width 

should be included in the coming genetic selection program. 
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INTRODUCTION 
The male growth profile is the single 

most important factor that correlates with 

flock fertility (Salahi et al., 2014). 

Fertility is a major interest trait in the 

chicken performance due to its effect on 

the chick output(Wolc et al., 2014). 

Genetic selection for traits such as growth 

rate and yield have been negatively 

associated with the expression of 

morphometric traits related to 

reproduction (Siegel and Dunnington, 

1985). Selection for growth alone over 

several generations is likely to result a 

decline in fertility or in the ability of the 

mating for males (Brillard, 2004). 

Fertility problems were partially 

attributed to selection for increase body 

weight (Ogasawara et al., 1963) and 

modified breast measurements which 

affect the physical ability of the males to 

copulate (Carte and Leighton, 1969). 

Physical modification due to selection 

may impede semen transfer and impact 

on fertility (Zeller, 1971). 

Norma skeletal development of chicken is 

important in terms of obtaining high level 

of fertility. Males with a good balance of 

shank length, keel length and breast width 

had a high fertility rate (Dudgeon, 2010). 

Also, Keel length is the most commonly 

estimates of frame size in breeder 

management and there are small 

differences among strains at the time of 

hatching (Gao et al., 2010). 

The knowledge of genetic parameters like 

mean, variance and heritability along with 

genetic correlations of important traits is 

important and necessary for designing a 

breeding program for genetic 

improvement (Swayamprabha et al., 

2018).The objective of the current study 

was to investigate the effect of selection 

for breast circumference parameters of 

Gimmizah chickens at twelve weeks of 

age through five generations on some 

physical characters for males such as 

body weight, breast length, breast width 

and hatching output. Also, this 

experiment was planned to estimate some 

genetic parameters such as heritability, 

additive genetic and genetic correlations 

for sires among selected generations.    

MATERIALS AND METHODS 
The present experiment was conducted on 

Gimmizah (GM) chicken males at EL-

Sabahia Poultry Research Station, 

Agriculture Research Center. Two 

hundred and twenty GM hens besides 

twenty two males grown on litter were 

randomly chosen from the flock and 

considered as base population (G0) 

composing pen's families (10 hen and one 

male / pen). Day-old chicks produced 

from G0were wing-banded and selected 

for breast circumference (BC) at 12-wk of 

age within families. Birds were selected 

as the parents of the next generation and 

continued throughout other five 

generations. Average selection proportion 

of about 40-45% for hens and 5% for 

cocks were applied in each generation, 

one hundred and twenty hens and 12 

cocks were selected to produce the next 

generation.families were consisted by 

randomly mating of one male from each 

sire family to a non-related ten females 

from each family to produce the next 

generations and continued throughout 

other five generations.  

A total number of 6750 hatching GM 

eggs produced from chickens aged 

between 45-50 wks and representing the 

six experimental consecutive generations 

were used for hatching trials. Eggs were 

individually numbered and marked by 

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 
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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 detect the 

fertile eggs. Macroscopic fertility and 

hatchability of fertile egg percentages 

were detected for each sire families. 

Chicks that had fully emerged from eggs 

were wing banded and weighed to the 

nearest 0.1 gm. All these processes were 

continued through the studied six 

generations. 

Data were collected for somephysical 

parameters of GM males at 1 day, 8, 12, 

25 and 45 weeks of age for the studied six 

generations. The body measurements for 

all males in each family were taken as 

body weight (BW, gm), breast 

circumference (BC, cm) of the breast 

around the deepest region of the breast by 

tailor's tape role, breast width (BD, cm) 

from the point of depression to the sharp 

edge and breast length (BL, cm) from the 

chest bone to the end towards the 

abdomen region. All these measures were 

done for all GM males through the six 

generations according to Teguia et al. 

(2008). 

Statistical Methods 

In this process, individuals that are sire 

and 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, 

2006). The first step, the mixed model 

was defined to analyze the data, get the 

Restricted Maximum Likelihood (REML) 

estimates of the variance and covariance 

components. These estimates were used 

in the prediction equations of the additive 

values of all birds as directed by Sorensen 

and Kennedy (1984). The following 

animal model shown in matrix notation 

was used to estimate genetic 

parametersfor the fertility, hatchability of 

total eggs,BW, BC, BDandBL traits,as 

well as means of all traits. REML co 

variance components were estimated by 

series of multivariate animal models 

(allowing to estimate correlations among 

traits) using WOMBAT software (Meyer, 

2006). 

The model can be represented in matrix 

terms by 

Y = Xb + Za + e 

Where, Y is the vector of observations; X 

is the incidence matrix of fixed effects; b 

is the vector of fixed effects (generation); 

Z is the incidence matrix of random 

effects; a is the vector of random effects; 

e is the vector of residuals. Single-trait 

analyses were used to obtain estimates 

additive and heritability's, and these 

estimates were then used in a multiple-

trait analysis of all different traits to 

obtain genetic correlations among traits 

Genetic correlations were estimated using 

biraviate analyses with the same fixed 

effects in univariate models (Yavarifard 

et al. 2015). 

Heritability was computed according to 

Boldman et al. (1995) as: 

    = 
  
 

  
     

  

Where   
  and   

  are variances due to 

effects of direct additive genetic and 

random error, respectively.  

Numbers of preliminary analyses were 

done using SAS (2010) for checking 

listing all data. The following model was 

used: 

Yij = µ + si + eij 

Where 



N.G. Boutrous 

510 
 

Yij    = the phenotypic measurements for 

the individual from j
th

sire. 

µ     = general mean for the measurement. 

si     = effect common to all individual 

from i
th

 sire. 

eij    = the experimental error. 

 Differences between each means were 

done according to Duncan (1955). 

RESULTS AND DISCUSSION 

Data of Table 1 represented some 

bodymales measurements and 

hatchability for Gimmizah chickens 

selected for breast circumference(BC) 

among six successive generations. 

Hatched male body weights (BW1) were 

significantly higher for selected line 

among G0, G4 and G5 generations 

compared to those for control line. 

Fourth and fifth generations showed 

increase (p<0.05) of body weight at 

eightweek of age (BW8) compared to 

those for other studied generations in 

selected line, while control line 

represented opposite trend with 

significant decrease of BW8. Moreover, 

BW8 was significantly increased for 

selected line compared to control at 

G0,G3, G4 and G5. Moreover, G4 and G5 

the selected male line significantly 

surpassed the males of control one with 

respect to BW at 12, 25 and 45 wks of 

age.   

Apparently from data of this table that 

BC was significantly increased for 

selected and control birds of the fifth 

generation compared to those for the 

other studied generations for all ages. 

Breast circumferenceswere significantly 

increased for selected line compared to 

those for control regarding for BC12, BC25 

and BC45. 

Significantly, marked increase of breast 

width (BD) was detected in the selected 

males of G4 and G5 among the studied 

ages of 12, 25 and 45 weeks. Also, breast 

width was significantly (p˂ 0.01) 

increased for selected line compared to 

those for control referring to BC12, BC25 

and BC45except those for G0 at 12 wks 

and G1 at 25 wks of age.  

The fifth generation of selection 

demonstrated significant increase of BL 

compared to those for other studied 

experimental generations. Generally, BL 

significantly increased for selected line 

compared to those for control regarding 

BC12, BC25 and BC45 at fifth generation. 

Selection for BC significantly (p<0.05) 

improved fertility percentages with 

advancing generations. Moreover, 

fertility trait was significantly increased 

for selected line at G5 compared to all 

studied generations. Also, the significant 

improvement of fertility for selected line 

compared to control was observed in the 

2
nd

, 3
rd

, 4
th

 and 5
th

 generations.  

Hatchability of fertile eggs percentage 

represented significant improvement with 

advanced selection through generations as 

observed in fertility and the best value of 

hatchability was observed in the fifth 

generation. While the significant increase 

of hatchability for fertile eggs in the 

selected line was not noticed except for 

the fifth generation and the comparison 

between selected line and control was not 

observed among the G0, G1 and G4.  

Results of the apparent significant 

increase of BW1 for selected line 

compared to control in G4 and G5 were 

supported by Dunnington and Sigel 

(1985) who found that the greater effect 

of selection had been observed for breast 

angle in later studied generations. 

Moreover, Abou EL-Ghar and Ragaa 

(2016) found the same results of body 

weight increase at 12-wk of age for 

selected line compared to 

control,whereas, Merritt (1958) found 

that selection for breast width after four 
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generation had no significant influence on 

body weight. 

Referring to the increase of BC for the 

selected line compared to the control 

among studied generations, Ragaa and 

Ashour (2014) came to the same 

outcome. Furthermore, Schmidt et al. 

(2006) found that there is response 

selection for breastdue toBC selection. 

Also, Ragaa and Ashour (2014) found 

that body measurements such as keel 

length and keel circumference had been 

increased by selection from one 

generation to the next one through three 

generations. 

Genetic sire additive estimates of BW, 

BC, BW, and BL besides fertility and 

hatchability for Gimmizah chickens 

among six generations of selection for 

breast circumference are shown in Table 

2. The results showed that genetic sire 

additive for BW1 ranged between 0.84 for 

(G2) to 14.8 for (G4) and ranged between 

1.08 for G2 to 46.38 for G3 with respect to 

BW8. It appears from data of this table 

that very small variations were observed 

between the studied generations for body 

weight at 45 weeks while the high 

variations between generations were 

observed for BW8, BW12 and BW25. Also, 

referring to BC, lowest estimate of 

additive genetic was detected for G1 at 12 

week of age and the highest one for G3at 

25 weekof age. While, both of BD25 and 

BD45 represented lowest genetic additive 

for BD among the experimental ages and 

nearly closer among the studied 

generations. Regarding BL, highest 

estimates were observed for G4 compared 

to the other generations being 4.56, 17.88 

and 2.67 for BL12, 25 and 45, respectively.  

The genetic sire additive estimate of 

fertility percentage had increased from 

0.84 at G1 to 1.85 and 1.83 for G4 and G5, 

respectively. The genetic additive for 

hatchability of fertile eggs represented 

almost thesome estimates among the 

generations except that for G3. As 

previously indicated, there is little 

collaborative data on the genetic additive 

of the studied body measurements of 

Gimmizah males due to selection for BC 

of birds at 12-wk of age.  

The results of genetic additive for BW1 are 

in line with those previously mentioned by 

Tongsiri et al. (2019)who reported that 

genetic additive estimates ranged between 

0.84 to 14.8. The same authors added that 

additive genetic effect of the sires 

becomes critical and significantly affected 

the body weight in the subsequent ages. 

Also, Gwaza et al. (2018) reported that 

selection for body weight significantly 

affected weight at weeks four and above. 

The variation in genetic additive of the 

breast measurements (BC, BD and BL) for 

the studied ages of Gimmizah males 

among the six generations of selection are 

in harmony with those reported by Barbato 

et al. (1983) who mentioned that those 

variations were moderate heterotic.  

Regarding the direct additive for fertility 

and hatchability, Ayman et al. (2013) 

reported that direct additive for fertility 

and hatchability of fertile eggs were -0.22 

and 3.72, respectively for crossing 

between Mandarah and EL-Salam chicken 

strains.  

Heritability estimates (    for male BW, 

BC, BD, BL, besides fertility and 

hatchability of fertile eggs are given in 

Table 3 Heritability estimates seem to be 

high for all body weights at studied ages 

through the six generations ranked 

between 0.50 among the most ages and 

generations with 0.97 for BW8 and BW12 

at G4. Also, BC represented high estimates 

of      among the ages and generations 

ranged between 0.32 for BC12 at G5 and 

0.69 for BC12 at G0. Moreover, high 
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estimates of      for BD were recorded 

among all ages and generations ranged 

between 0.31for G3 at BD12to 0.67 for 

BD25 at G4. Highest estimates of     for 

BL12 were detected at G5 (0.88), while the 

lowest one was observed for BL12 at 

G4(0.26). Low values of   for fertility and 

hatchability were detected among all 

experimental generations ranged between 

0.02 to 0.14 for fertility and between 0.02 

to 0.05 for hatchability among the studied 

six generations. It could be concluded 

from the formentioned results that 

selection for breast circumferences in the 

coming generations will be useless due to 

the decrease of heritability for this trait 

with the subsequent selection.  

 Same conclusions of heritability for body 

weight at different ages were reported by 

Ragaa and Ashour (2014) on EL-Salam 

chicken strain and by Ebegbulem and 

Okon (2018) on Guinea chicken. Also, the 

trait of selection in this study (BC12) was 

decreased with the subsequent selection 

upon the advanced generations. The high 

estimates of heritability for BC in this 

study are in accordance with those 

previously reported after selection by 

Abdellatif (1999) and EL-Wardany 

(1999). Other studied parameters such as 

BD and BL were generallyrepresent 

increase upon selected generations and 

highest estimates of heritability were 

recorded for G5. The low heritability 

values for fertility and hatchability among 

the studied generations justify the need for 

indirect selection for improving these 

traits. These low estimates of heritability 

can be explained by high environmental 

effect on these traits and additional 

information is required from relatives to 

improve these traits (Gebriel et al., 2009). 

The low estimates of recorded heritability 

for fertility and hatchability in the current 

study were similar to literature estimates 

by Sapp et al. (2004). Ragaa and Ashour 

(2014) mentioned that heritability of BL12 

for EL-Salam chicken strain was 0.84.  

Genetic correlations between fertility with 

some body male measurements through 

six selected generations for breast 

circumference are shown in Table 4 It 

appears from data of this table that values 

of genetic correlations between fertility 

and body weights among the studied 

generations were low differed between 

0.10 up to 0.34 with value of 0.28 for BW1 

at G5. The genetic correlation values of 

fertility with BC presented increase from 

0.05, 0.16 and 0.18 in G0 to 0.30, 0.45 and 

0.32 in G5 for BC12, BC25 and BC45, 

respectively. Also, BD45 represented high 

values of genetic correlations with fertility 

among G2, G4 and G5generations being 

0.48, 0.60 and 0.87, respectively. Fertility 

had positive genetic correlations with 

BL12, BL25 and BL45 but among the last 

three generations of selection (G3, G4 and 

G5) were negative except BL12 at G4. 

Genetic correlations between hatchability 

of fertile eggs with some body male 

measurements and fertility through six 

selected generations for breast GM 

circumference are shown in Table 5 

Genetic correlations for hatchability of 

fertile eggs represented high values with 

BC12 in G2 and G3 besides moderate 

correlations of BC in G4 and G5. Third 

generation represented negative 

correlations between hatchability with 

BW1 and BD at 12, 25 and 45 weeks of 

age. Furthermore, high positive values of 

genetic correlation were observed between 

hatchability and BL12 at the last four 

generation of selection. The same trend of 

increasing values were almost similar at 

BL25, for G2 and G3. While, BL45 

represented negative genetic correlations 

among G0, G3 and G5. The genetic 

correlations between hatchability and 
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fertility were varied between low and 

moderate throughout the selected 

generations.   

The low values of genetic correlation 

between fertility and hatchability with 

weights among the generations were 

previously confirmed by Ashour et al. 

(2015), while Cavero and Schmutz (2009) 

found negative correlation between the 

mentioned traits. Also, Siegel and 

Dunnington (1985) found that selection for 

traits such as growth rate and body 

measurements have been negatively 

association with reproduction traits. Ruth 

(2002) mentioned that external 

characteristic of keel length and chest 

width of male broiler breeders have been 

proposed as method of evaluation 

reproductive potential. Opposite results 

were obtained by Salahi et al. (2014) who 

referred thatmales with a good balance of 

keel length and breast width had a high 

fertility rate. Different authors reported that 

high body weight for males leads to leg 

and foot problems and may have trouble 

mating and consequently affect fertility 

by(Brillard,2003, Gao et al., 2010 and 

Salahiet al., 2014).  

 

 

 

 

 

 

 

 

 

 

The positive values of the estimated 

correlation between fertility and 

hatchability of fertile eggs are in good 

agreement with Beaumont et al.(1997). 

selection for body circumferences and 

consequently body weight should be done 

with care for obtaining high levels of 

fertility during the generations selection. 

It is concluded from the present results 

that selection for breast circumferences 

should be substituted with other body 

measurements such as BD or BL for 

Gimmizah flock in the coming 

generations and fertility reduction should 

be taken into consideration in the genetic 

selection program. 
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Table(1): Means ±SE. of some body male measurements and hatchability of Gimmizah chickens selected for breast circumference among 

six generations 

To be continued 

  

G5 G4 G3 G2 G1 G0 Generation (G) Traits 

38.11±0.19
Ac

 37.76±0.09
Ac

 38.81±0.26 
b
 38.59±0.12 

b
 39.09±0.07 

a
 37.61±0.06 

A d
 Selected BW1 Day 

1(1Day) 

B
o
d

y
 w

ei
g
h

t 
fo

r 
m

a
le

s 

(B
W

, 
g
m

) 

33.67±0.11
Bf

 34.73±0.04
Be

 38.17±0.20 
c
 38.59±0.09 

b
 39.00±0.03 

a
 36.97±0.09 

B d
 Control 

736.29±2.60
Aa

 709.45±2.26
Ab

 624.28±6.49 
Af

 669.90±2.13 
d
 677.71±2.05 

c
 650.37±1.40 

Ae
 Selected BW8 

(8-wk) 501.67±2.91
Bd

 536.43±2.64
Bc

 539.21±5.02 
Bc

 664.0±0.02
a
 664.00±1.65 a 617.07±2.62 

Bb
 Control 

1105.18±3.92 
A c

 1187.39±4.97  
b
 1125.39±5.48  

c
 1198.90±20.90 

b
 1202.5±5.18

Ab
 1748.78±15.04

Aa
 Selected BW12 (12-

wk) 1058.78±2.04 
B d

 1183.0±3.50   
b
 1109.44±15.33 

c
 1188.43±21.89 

b
 1174.16±6.10

Bb
 1590.74±57.59

Ba
 Control 

1373.37±3.8 
c
 1436.00± 10.59  b 1431±5.80 

Ab
 1433.56±22.65

Ab
 2432.22±21.26

Aa
 2411.74±14.15

Aa
 Selected BW25 (25-

wk) 1386.82±16.82  
c
 1435.00± 8.10  

b
 1324.04±8.13 

Bd
 1305.0±20.15 

Bd
 1905.75±17.76

Ba
 1937.95±50.53

Ba
 Control 

2891.85±12.03
Aa

 2775.15±14.3
Ad

 2642.67±22.44
Ad

 2593.94±16.83
Ab

 2503±10.05 
Ae

 2514.20±36.01 
A c

 Selected BW45 (45-

wk) 2357.08±73.41 
Bab

 2255.00±0.15
Bc

 2215.00±20.51
Bc

 2253.22±36.24
Ba

 2309.20±12.50 
Bb

 2079.73±34.61 
B d

 Control 

31.81±0.22 
Aa

 27.79±0.05 
Ac

 26.59±0.09 
Ad

 28.32±0.03 
Ab

 28.51±0.05 
b
 27.92±0.03

A c
 Selected BC12 (12-

wk) 

B
re

a
st

 

ci
rc

u
m

fe
re

n
c

e 
(B

C
, 

cm
) 

24.27±1.07 
Bd

 26.80±0.08 
Bbc

 26.15±0.18 
Bc

 28.02±0.10 
Bab

 28.50±0.05 
a
 27.31±0.17

Babc
 Control 

35.95±0.07
Aa

 35.44±0.13
Ab

 28.94±0.14
A
f 31.47±0.04 

Ac
 29.91±0.03 

Ad
 28.38 ±0.03 

A e
 Selected BC25 (25-

wk) 33.88±0.21
Ba

 33.39±0.14
Ba

 26.00±0.09
Bd

 29.13±0.96 
Bb

 29.10±0.02 
Bb

 27.29 ±0.08 
Bc

 Control 

38.06±0.11 
Aa

 36.60±0.02
Ab

 33.83±0.14  
Ac

 32.26±0.09
e
 32.15±0.07

Ae
 32.70±0.12  

A d
 Selected BC45 (45-

wk) 36.91±0.64 
Ba

 34.20±11
Bb

 29.20±0.08
Be

 32.13±0.09
c
 30.50±0.03

Bd
 31.97±0.11 

B c
 Control 
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A, B Means in the same column within each trait with different superscripts are significantly different (p<0.05) 

a, .. and f means in the same row among generations with different superscripts are significantly different (p<0.05) 

  

 

Continue Table (1): 

 

B
re

a
st

 w
id

th
 

(B
D

, 
cm

) 

BD12(12-

wk) 

Selected 3.51±0.03
e
 4.05±0.02

Ac
 4.09±0.02

Ac
 4.92±0.05

Ad
 5.30±0.02

Ab
 5.95±0.03

Aa
 

Control 3.35±0.03
c
 3.50±0.01

Bc
 3.57±0.01

Bc
 3.84±0.03

Bb
 4.902±0.01

Ba
 4.92±0.07

Ba
 

BD25(25-

wk) 

Selected 5.82 ± 0.02 
A b

 4.90± 0.01
e
 5.45±0.03 

Ac
 5.35±0.08

Ad
 6.73±0.04

Ab
 7.29±0.04

Aa
 

Control 5.37 ± 0.08 
B c

 4.90± 0.01
de

 5.15±0.01 
Bdc

 4.70±0.0
Be

 5.16±0.04
Bb

 6.69+0.13
Ba

 

BD45(45-

wk) 

Selected 5.88±0.01 
Ac

 5.76±0.02
Ad

 6.01±0.02
b
 5.90±0.07

Ac
 5.98±0.02

Ac
 8.80+0.06

Aa
 

Control 5.69± 0.10
Bb

 5.20±0.01
Bc

 6.01±0.06
b
 5.30 ±0.07

Bc
 5.60±0.02

Bb
 7.73+0.23

Ba
 

B
re

a
st

 l
en

g
th

  

(B
L

, 
cm

) 

BL12(12-

wk) 

Selected 12.52±0.09
Ad

 13.57±0.02
b
 13.52±0.03

b
 12.28±0.09

Be
 12.66±0.02

Ac
 14.32+0.09

Aa
 

Control 12.05±0.01
Bb

 13.60±0.02
a
 13.39±0.04

a
 12.74±0.10

Aa
 11.33±0.02

Bc
 11.09+0.45

Bc
 

BL25(25-

wk) 

Selected 13.54 ±0.01
A e

 13.01±0.02
f
 14.20±0.02 

Ac
 13.98±0.06

Ad
 15.30±0.04

b
 15.19+0.05

Aa
 

Control 13.01 ±0.05 
B c

 13.0±0.01 
c
 13.97±0.01 

Bb
 12.10±0.0

Bd
 13.28±0.03

a
 13.62+0.17

Ba
 

BL45(45-

wk) 

Selected 13.80±0.20 
Ae

 14.32±0.03
Ad

 14.40±0.04
Ad

 14.90±0.06
Ac

 16.38±0.05 
b
 17.11+0.04 

Aa
 

Control 13.00±0.05 
Bc

 12.0±0.03
Bd

 13.84±0.08
Bb

 14.10±0.06
Bb

 16.50±0.05
a
 16.67+0.29 

Ba
 

Fertility% Selected 90.77±1.09 
f
 93.98 ±0.87 

e
 95.51±0.55

Ad
 97.18±1.03 

Ac
 97.40±1.30

Ab
 98.53±1.11 

Aa
 

Control 90.08±2.73 
e
 93.50 ±0.54 

b
 93.20±1.47

Bc
 94.44±3.15

Ba
 91.60±3.81

Bd
 94.41±2.19

Ba
 

Hatchability 

Of fertile eggs% 

 

Selected 91.18±0.23
c
 90.50 ±1.07  

d
 92.52±0.14

Ab
 91.42±2.28 

Ab
 91.27±0.28

c
 94.82±1.77 

Aa
 

Control 90.01±0.57 
b
 90.15±3.84   

b
 90.44±0.38

Bb
 90.19±4.77 

Bb
 90.26±0.78

b
 91.22±3.25

Ba
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Table (2): Genetic additive estimates ± standard errors (VA±SE) of some body male measurements and hatchability for Gimmizah chickens 

selected for breast circumference among six generations 

NE  : Non- estimable 

  

G5 G4 G3 G2 G1 G0                                                                             Generations 

 Traits 

2.51±0.50 14.80±13.7 13.66±8.60 0.84±0.77 1.63±0.48 NE Body weight for males 

BW1 at day 1 
 

 

Body weight for males 

(BW) 

18.14±0.83 13.9±12.6 46.38±2.3 1.08±0.21 1.17±0.35 13.9±12.6 BW8 at 8-wk 

1.02±0.24 13.90±12.7 1.08±0.29 1.16±0.08 1.08±0.74 13.9±12.6 BW12 at 12-wk 

1.02±0.21 1.01±0.61 1.08±0.37 1.08±0.19 1.02±0.20 6.65±0.52 BW25 at 25-wk 

1.03±0.27 1.01±0.10 1.03±0.22 1.01±0.42 1.21±0.16 1.0±0.10 BW45 at 45-wk 

1.02±0.21 0.62±0.76 1.42±0.26 1.02±0.18 0.14±0.09 0.206±0.04 BC12 at 12-wk  

Breast  circumference 

(BC) 

1.58±0.47 39.98±4.7 16.10±2.66 1.95±0.46 1.01±0.21 0.12±0.05 BC25 at 25-wk 

1.62±0.39 3.94±0.16 1.08±0.52 1.01±0.42 NE 1.0±0.61 BC45 at 45-wk 

1.58±0.45 NE 1.02±0.26 1.02±0.18 NE NE BD12 at 12-wk  

Breast width 

(BD) 

 

Breast length 

(BL) 

0.30±0.12 0.11±0.06 1.08±0.51 1.01±0.86 1.01±0.20 NE BD25 at 25-wk 

1.02±0.32 1.09±0.15 1.08±0.51 1.09±0.09 0.49±0.23 1.0±0.40 BD45 at 45-wk 

1.90±0.44 4.56±7.41 1.01±0.26 1.02±0.18 0.20±0.11 0.136±0.04 BL12 at 12-wk 

0.49±0.18 17.88±3.04 1.08±0.51 1.01±0.87 1.01±0.20 NE BL25 at 25-wk 

0.43±0.28 2.67±0.12 1.08±0.51 1.01±0.52 0.15±0.06 1.0±0.42 BL45 at 45-wk 

1.83±0.42 1.85±0.52 0.51±0.11 1.18±2.42 .84±0.43 NE Fertility% 

1.92±0.24 1.36±0.33 32.37±6.98 1.79±0.48 1.40±0.24 NE Hatchability of fertile eggs% 
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Table(3): Heritability estimates ± standard errors (h
2
±SE) of some body male measurements and hatchability for Gimmizah chickens 

selected for breast circumference among six generations 

NE :Non- estimable 

  

G5 G4 G3 G2 G1 G0                                                          Generations 

Traits 

0.61±0.08 0.62±0.09 0.60±0.24 0.65±0.30 0.65±0.15 NE BW1 at day 1  

 

Body weight for males 

(BW) 

0.51±0.01 0.97±0.06 0.50±0.01 0.50±0.01 0.50±0.01 0.68±0.06 BW8 at 8-wk 

0.50±0.01 0.97±0.06 0.50±0.01 0.50±0.01 0.50±0.01 0.68±0.06 BW12 at 12-wk 

0.50±0.01 0.50±0.01 0.50±0.01 0.50±0.01 0.50±0.01 0.65±0.01 BW25 at 25-wk 

0.50±0.01 0.50±0.01 0.50±0.01 0.50±0.01 NE 0.50±0.06 BW45 at 45-wk 

0.32±0.07 0.49±0.09 0.48±0.01 0.40±0.02 0.56±0.09 0.69±0.11 BC12 at 12-wk  

Breast  circumference 

(BC) 

0.67±0.14 0.35±0.01 0.50±0.01 0.50±0.01 0.50±0.01 NE BC25 at 25-wk 

0.68±0.13 0.58±0.02 0.50±0.01 0.50±0.01 NE 0.50±0.07 BC45 at 45-wk 

0.05±0.03 NE 0.31±0.07 0.50±0.01 NE NE BD12 at 12-wk  

Breast width 

(BD) 

0.67±0.14 0.50±0.01 0.50±0.01 0.50±0.01 0.50±0.01 NE BD25 at 25-wk 

0.50±0.01 0.65±0.09 0.61±0.09 0.32±0.02 0.63±0.01 0.50±0.07 BD45 at 45-wk 

0.88±0.03 0.26±0.12 0.76±0.18 0.71±0.22 0.73±0.31 0.79±0.15 BL12 at 12-wk  

Breast length 

(BL) 

0.69±0.23 0.72±0.04 0.72±0.23 0.65±0.21 0.73±0.015 0.50±0.06 BL25 at 25-wk 

0.69±0.23 0.72±0.04 0.72±0.23 0.65±0.21 0.73±0.015 0.50±0.06 BL45 at 45-wk 

0.048±0.08 0.050±0.01 0.02±0.01 0.024±0.07 0.14±0.08 NE Fertility % 

0.049±0.04 0.050±0.01 0.02±0.01 0.050±0.01 0.048±0.08 NE Hatchabilityof fertile eggs % 



 

 
 

 

N
.G

. B
o
u

tro
u

s  

5
1
8

 

 

Table (4): Genetic correlations between fertility andsome body male measurements of Gimmizah chickens selected for breast 

circumference among six generations 

 

 

 

  

G5 G4 G3 G2 G1 G0 

 

 

                                                    Generations 

 Traits 

0.28±0.03 0.06±0.02 0.13±0.03  0.16±0.04 0.34±0.02 BW1 at day 1  

 

Body weight for males 

(BW) 

0.10±0.01 0.10±0.01 0.10±0.02 0.10±0.01 0.10±0.01 0.10±0.01 BW8 at 8-wk 

0.10±0.01 0.10±0.01 0.10±0.01 0.10±0.01 0.10±0.01 0.10±0.01 BW12 at 12-wk 

0.10±0.01 0.10±0.01 0.10±0.01 0.10±0.01 0.10±0.01 0.10±0.01 BW25 at 25-wk 

0.10±0.01 0.10±0.01 0.10±0.01 0.10±0.01 0.10±0.01 0.10±0.01 BW45 at 45-wk 

0.30±0.01 0.10±0.01 0.80±0.20 0.14±0.01 0.15±0.03 0.05±0.01 BC12 at 12-wk  

Breast  circumference 

(BC) 

0.45±0.21 0.28±0.08 0.98±0.01 0.12±0.02 0.14±0.05 0.16±0.03 BC25 at 25-wk 

0.32±0.11 0.13±0.02 0.15±0.07 0.08±0.01 0.25±0.06 0.18±0.03 BC45 at 45-wk 

0.78±0.15  0.41±0.01 0.65±0.01   BD12 at 12-wk  

Breast width 

(BD) 

0.10±0.01 0.29±0.07 0.10±0.01 0.29±0.03 0.19±0.08  BD25 at 25-wk 

0.87±0.21 0.60±0.20 0.14±0.06 0.48±0.21 0.25±0.06 0.44±0.01 BD45 at 45-wk 

0.50±0.14 0.17±0.02 0.55±0.01 0.37±0.01 0.02±0.01  BL12 at 12-wk  

Breast length 

(BL) 

0.15±0.07 0.76±0.18 0.37±0.09 0.53±0.20 0.17±0.10  BL25 at 25-wk 

0.19±0.03 0.20±0.08 0.81±0.15 0.98±0.03 0.40±0.18 0.20±0.01 BL45 at 45-wk 
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Table(5): Genetic correlations between hatchability with some body male measurements and fertility for Gimmizah chickens selected for 

breast circumference among six generations 

 

 

  

G5 G4 G3 G2 G1 G0     Generations 

Traits                        

0.12±0.04 0.10±0.01 -0.32±F 0.27±0.02 0.10±0.02 -0.15±0.03 BW1 at day 1  

 

Body weight for males 

(BW) 

0.10±0.01 0.10±0.01 0.10±0.02 0.10±0.01 0.10±0.01 0.10±0.01 BW8 at 8-wk 

0.10±0.01 0.10±0.01 0.10±0.02 0.10±0.01 0.10±0.01 0.10±0.01 BW12 at 12-wk 

0.10±0.01 0.10±0.01 0.10±0.01 0.10±0.01 0.10±0.01 0.10±0.01 BW25 at 25-wk 

0.10±0.01 0.10±0.01 0.10±0.01 0.10±0.01 0.10±0.01 0.10±0.01 BW45 at 45-wk 

0.33±0.03 0.32±0.01 0.57±0.16 0.49±0.10 0.10±0.01 0.23±0.05 BC12 at 12-wk  

Breast circumference 

(BC) 

0.05±0.01 0.15±0.06 0.18±0.01 0.20±0.05 0.10±0.01 0.10±0.01 BC25 at 25-wk 

0.22±0.04 0.12±0.02 0.18±0.01 0.13±0.01 0.11±0.01 0.28±0.25 BC45 at 45-wk 

  -0.50±0.12 0.35±0.12   BD12 at 12-wk  

Breast width 

(BD) 

0.27±0.04 0.04±0.01 -0.16±0.22 0.14±0.04 0.10±0.01  BD25 at 25-wk 

0.14±0.03 0.05±0.01 -0.18±0.01 0.41±F 0.07±0.01 0.27±0.29 BD45 at 45-wk 

0.48±0.12 0.33±0.09 0.54±0.13 0.43±0.18 0.04±0.01 0.27±0.09 BL12 at 12-wk  

Breast length 

(BL) 

0.27±0.09 0.20±0.01 0.56±0.08 0.51±0.20 0.10±0.01  BL25 at 25-wk 

-0.03±0.01 0.15±0.05 -0.18±0.01 0.13±0.01 0.10±0.01 -0.56±0.27 BL45 at 45-wk 

0.12±0.04 0.11±0.04 0.34±0.07 0.10±0.01 0.25±0.04 0.13±0.04 fertility 
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 الملخص العزبي

 والتناصل لدجاج الجميزة المنتخب لمحيط الصدرالاصتجابت الوراثيت لبعض مقاييش جضم الذكور 

 بطزس جلبي نبيل

 
 ٍصش-ٍشمض اىجحىس اىضساػيخ -اىحيىاّي ٍؼهذ ثحىس الإّزبط

 

أعجىع ىَذح عزخ  21رٌ أعشاء هزٓ اىزغشثخ ػيى دعبط علاىخ اىغَيضح ٍغزهذفب دساعخ رأصيش الاّزخبة ىَحيػ اىصذس ػْذ ػَش 

أعيبه ٍزعَْخ عيو الأعبط ػيى ثؼط صفبد اىغغٌ اىخبسعيخ ىيذيىك ٍغ رأصيشهب ػيى اىفقظ إظبفخ ىذساعخ رقذيش ثؼط 

ديل ػشىائيب ٍِ علاىخ اىغَيضح ىزنىيِ عيو 11دعبعخ و 112.  رٌ اخزيبس ػذد اىصفبد اىىساصيخ ىيذيىك خلاه أعيبه الاّزخبة

دعبعبد ٍغ ديل واحذ ورٌ رشقيٌ اىنزبميذ في اىَىعٌ الأوه ومزىل رٌ ػَو اّزخبة  22الأعبط وثزىل رزنىُ مو ػبئيخ ٍِ

اعزخذاً  مزىلأعيبه ٍززبىيخ ورٌ أعجىع داخو مو ػبئيخ ورٌ الاعزَشاس في الاّزخبة ىَذح خَغخ  21ىَحيػ اىصذس ػْذ ػَش 

ثيعخ رفشيخ ىذساعخ ّغت اىخصىثخ واىفقظ ورٌ عَغ اىجيبّبد اىخبصخ ثىصُ اىغغٌ وٍحيػ اىصذس وغىه  0572ػذد 

أعجىع. ورٌ رغغيو ّغت اىخصىثخ واىزفشيخ ػْذ  57, 17, 2,21وػشض اىصذس ٍْغجخ ىؼبئلاد اىذيىك ػْذ أػَبس يىً, 

به ورلاحظ أُ ّغجخ اىخصىثخ مبّذ أػيى في اعيبه الأعبط واىشاثغ واىخبٍظ. ومبُ هْبك أعجىع ىنو الأعي 72-57ػَش 

ٍقبسّخ ثخػ  خرحغِ في اىخصىثخ ٍغ اىزقذً في اىؼَش في أعيبه اىزحغيِ. وأيعب صادد ّغجخ اىخصىثخ ٍؼْىيب ىيخطىغ اىَْزخج

 اىنْزشوه ورىل في اىغيو اىخبٍظ.

ىنو ٍِ اىغيو اىشاثغ واىخبٍظ  2˒28و 2˒27في اىغيو الأوه إىى˒25صىثخ ٍِ ىْغجخ اىخ (VAوصادد اىقيَخ اىَعبفخ )

 ػيى اىزىاىي. وعغيذ اىقيٌ اىَعبفخ ىْغت اىفقظ ىيجيط اىَخصت ّفظ اىقيٌ اىَعبفخ ىيخصىثخ رقشيجب ٍبػذا اىغيو اىضبىش.

hوعغيذ قيٌ اىَنبفئبىىساصي )
2

ػْذ  5..2ىَْزخجخ وعغيذ قيَخ في اغيت اىَىاعٌ ا ˒7( ىىصُ اىغغٌ اسرفبػب حيش عغيذ 

عجىع في اىغيو اىشاثغ. ورلاحظ اسرفبع قيٌ اىَنبفئ اىىساصي ىَحيػ اىصذس ػْذ ٍخزيف الأػَبس اىَذسوعخ ىنو 21و 2أوصاُ 

 21ىَحيػ اىصذس ػْذ ػَش  ˒.0أعجىع في اىَىعٌ اىخبٍظ و 21ىَحيػ اىصذس ػْذ ػَش  ˒81اىَىاعٌ حيش عغيذ قيَخ

 ˒2ِأعجىع في عيو الأعبط. وعغيذ قيٌ الاسرجبغ اىىساصي ثيِ اىخصىثخ ووصُ اىغغٌ قيٌ ٍْخفعخ في الأعيبه اىَْزخجخ ٍب ثي

 ػْذ ػَش يىً ثبىغيو اىخبٍظ. ˒12. ومبّذ قيٌ الاسرجبغ اىىساصي ىيخصىثخ ٍغ وصُ اىغغٌ هي ˒85إىى 

ىذساعخ ثعشوسح الأخز في اىْظش ثبهزَبً ىصفخ اىخصىثخ إصْبء الاّزخبة ىَحيػ ويَنِ اعزخلاص اىْزبئظ في هزٓ ا

 اىصذس خشيخ رذهىس هزٓ اىصفخ ٍغ اعزخذاً صفبد غىه وػشض اىصذس في ثشّبٍظ اىذىيو الاّزخبثي.

 


