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This study was conducted to evaluate the effect of selection on heritability, phenotypic and genetic 
correlation estimates for productive performance in Giza M-2 line as local broiler male line at the 3th 
(G3), 4th (G4), and 5th (G5) generations of selection for increasing live body weight (LBW) at 6 week of 
age (LBW6). The performance of Giza M-2 and RBC lines; LBW6, LBW at sexual maturity (BWSM), egg 
number (EN), and egg weight (EW) were evaluated in all generations. The Random Bred Control (RBC) 
was used as a control group. Giza M-2 line had significantly higher BMSW, EN, and EW compared with 
RBC line for all generations. Also, Giza M-2 line had higher heritability values for LBW6, BWSM, EN, 
and EW compared with RBC line in all generation. Also, there are negative phenotypic and genetic 
correlation between EN with LBW6, BWSM, and EW in the last three generation for both lines. The 
genetic correlations, between all traits, in Giza M-2 line were higher than its values in RBC line. Also, the 
genetic correlations between LBW6 and EN and EW were higher than the genetic correlations between 
BWSM and EN and EW in Giza M-2 line. In conclusion, selection program carried out with Giza M-2 line 
had positive genetic improvement in its productivity which reflected on genetic parameters of economic 
traits. In Giza M-2 line, future generations, to achieve proper meat production, we will focus on genetic 
selection of traits relevant to modern broiler breeding. 
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INTRODUCTION 

Commercial broiler breeds are derived from 
crosses of various strains at the primary breeder 
level (Wolanski et al., 2006; Nassar, 2017). In the 
modern poultry industry, live body weight (LBW) 
and carcass traits were under intensive selection 
for more than half a century and they are 
considered as the most significant economic traits 
in broiler breeding programs (Howie et al., 2011; 
Nassar, 2017) which accompanied by large 

phenotypic changes in broiler production 
performance (El-Gendy et al., 2011; Stainton et 
al., 2017). Also, genotype of the individual and 
maternal additive genetic effect had critical effects 
on LBW at 6 week of age (LBW6) in commercial 
broilers lines (Jahanian and Goudarzi, 2010).  

In poultry breeding program, egg production is 
an important economic trait for broiler breeder 
lines (Luo et al., 2007) or layer breeder lines 
(Nassar et al., 2017). Moreover, selection for 
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increased LBW is known to be negatively 
associated with the onset of sexual maturity, 
fertility, and egg production (Siegel and 
Dunnington, 1985). Moreover, commercial broiler 
breeders are typically derived from highly select 
pedigreed great-grandparent lines (Wolanski et 
al., 2006). In developing commercial strains of 
broilers from these great-grandparent lines, a 
balance of merit related to growth and 
reproduction must be considered which will be 
reflected on genetic makeup of the birds 
(Decuypere et al., 2003).  

Growth rate and egg production of broiler 
lines have moderate heritability values (20 to 40 
%) and will show more response to selection 
(Chambers, 1990). Moreover, egg production in 
broiler breeder hens can be affected by nutrition 
and light stimulation. Moreover, egg production 
had negative correlation with LBW which led to 
development strategies in management to face 
the production losses (Robinson et al., 1993; 
Caldas et al., 2018).  

In broiler breeding program, dams and sires 
contribute towards the productive performance 
traits, but for increasing the reproductive 
performance trait the selection process will be 
performed with greater emphasis on dams. 
Therefore, estimating and understanding the 
genetic parameters of reproductive traits had 
critical importance in providing suitable females 
for mating and help for enhancing these traits 
(Savegnago et al., 2011).  

Selection for increased LBW6, and egg 
production were carried on Giza M-2 line for five 
generations till 36 week of age. The objectives of 
the current study was to evaluate the effect of 
selection on heritability, phenotypic and genetic 
correlation associated with productive 
performance of the Egyptian broiler breeder male 
line, Giza M-2, during the last three generations of 
selection. 
 
MATERIALS AND METHODS 

History of Giza M-2 line as a local broiler 
breeder male line 

A selection improvement program was 
started at the Poultry Farm, Animal Production 
Department, Faculty of Agriculture, Cairo 
University, Giza, Egypt, to develop Giza M-2 line 
as a local broiler male line. This line produced by 
crossing between Pureline grandparent male line 
males with females from the native Egyptian 
chickens breed, Native White Baladi. The highest 
6-week LBW males and females were selected as 

parents for the next generation in Giza M-2 line 
(Nassar, 2017). On the other hand,  Random Bred 
Control line (RBC) line was formed by crossing 
Arbor Acres (AA) grandparent female line males, 
with the native Egyptian White Baladi females 
reared with random mating without any breeding 
program as RBC line for chicken lines associated 
with meat production (Nassar et al., 2012).  

Experimental populations and management 
In this study, Giza M-2 line selected males 

and females, from the second selected 
generation, were mated to produce the third 
generation (G3). Also, males and females from 
RBC line were mated to produce the RBC chicks 
as control group. One thousand and five hundred 
baby chicks from Giza M-2 and the RBC 
pedigreed chicks' were produced then sexed at 
hatch, using the vent method. All chicks were 
reared intermingled, 10 birds/m2, in an open 
house, deep litter system, until 18 weeks of age. 
Pullets were then moved to individual laying 
cages at 18 weeks of age until 36 weeks of age. 
This procedure was repeated for all the 
successive generations of selection in generations 
four (G4), and five (G5) presented in our study. 

Birds were provided with a commercial broiler 
starter (23% CP and 3,050 kcal ME/kg) and a 
broiler grower (21% CP and 3,100 kcal ME/kg) 
diets from 1 to 14 days and from 15 days to 6 
weeks of age respectively. Also, birds were 
provided with a commercial pullet grower (16.5% 
CP and 2780 ME/kg) and a commercial breeder 
production (17 %CP and 2800 ME/kg) diets from 
7 to 19 weeks and from 20 to 36 weeks of age 
respectively.  

Water and feed were provided ad libitum from 
hatch until 6 weeks of age, thereafter, feed 
allocations were only used to maintain target body 
weight profiles from 6 until 18 weeks of age. 
Restricted birds received approximately 110 g/d 
from 6 to 18 weeks of age and received 
approximately 160 g/d from 18 to 36 weeks of 
age. The photoperiod was 24L: 0D for the first 6 
weeks and 16L: 8D from 18 to 36 weeks of age.  

Chicks were vaccinated against Newcastle 
disease at 7 days (eye drop, Hitchner, Nobilis®), 
at 10 days (S/C injection with Newcastle 
inactivated vaccine, Nobilis®), and at 21 days (eye 
drop, La Sota strain, Nobilis®). Chicks were also 
vaccinated against infectious bursal disease at 14 
and 24 days (eye drop) using Gumboro D78 strain 
(Nobilis®). In February 2006, there was an 
outbreak of the virulent avian influenza virus 
(H5N1) in Egypt (Abdou et al., 2008). Thus, the 



Nassar et al.,                                                                     Selection and genetic parameters in broiler breeders 

 

                                                Bioscience Research, 2018 volume 15(4): 3357-3366                                                  3359 

 

baby chicks from that time on were vaccinated 
against avian influenza virus by using (S/C) 
injection of H5N2 inactivated vaccine at one week 
of age. The inactivated H5N2 vaccine was injected 
subcutaneously in the lower back of the neck 
region. Moreover, vaccination with ND (La Sota 
strain, Nobilis®) was repeated after 25 days of 
injection by intramuscular injection methods. 
Vaccination with H5N2 was also repeated every 4 
months from the previous injection. At 60 days of 
age, birds were vaccinated against Fowl Pox 
(wing web, Fowl Pox vaccine, Nobilis®). 

Experimental measurements 
In all generations, LBW6 were obtained 

individually by using a digital scale from the Giza 
M-2 and the RBC lines. Also, age at sexual 
maturity (ASM), body weight at sexual maturity 
(BWSM), average egg weight (EW), egg numbers 
(EN), and first egg weight (FEW) were recorded 
for each female in Giza M-2 and the RBC lines 
during the first 36 weeks of age. 

Statistical analysis 
Data were analyzed as a two-way analysis of 

variance using the SAS software, general linear 
model (SAS Institute, 2008). The main effects 
were line and sex. Traits analyzed were: LBW6 for 
Giza M-2 and the RBC lines. The following model 
was used: Yijk= μ + Li + Sj + LSij + eijk 

Where: Yijk: The Kth observation of the jth sex 
within the ith line, μ: The overall mean, Li: The 
effect of the ith line, Sj: The effect of the jth sex, 
LSij: The interaction between the ith line and the jth 
sex, Eijk: Random error. For the analysis of; ASM, 
BWSM, EN, EW and weight of the first egg (FEW) 
during the first 36 weeks of age for Giza M-2  and 
the RBC lines, data were analyzed as a one-way 
analysis of variance using the SAS software, 
general linear model (SAS Institute, 2008).The 
following model was used: Yij= μ + Li + eij 

Where: Yij: The jth observation within the ith 
line, μ: The overall mean, Li: The effect of the ith 
line, Eij: Random error. 

All data are reported as least square means 
(LSM) ± standard errors (SE). Mean values were 
separated, when significance existed, using 
Duncan's multiple range test (Duncan's, 1955). 
Significance level was set at 5%. Heritabilities, 
phenotypic correlations, and genetic correlations 
for LBW6, BWSM, EN and EW, FEW, during the 
first 36 weeks of age, were calculated by using 
SAS software, general linear model (SAS 
Institute, 2008). 
 

RESULTS AND DISCUSSION 

Giza M-2 line Productive performance   
 Results in table (2) indicated that Giza M-2 

line had higher LBW6, BWSM, ASM, EN, EW, and 
FEW during the first 36 weeks of age compared 
with RBC line in the generations studied. 
Moreover, selection for high 6 week LBW in Giza 
M-2 line has large impact on frequency of genes 
controlling economically important traits, such as 
muscle mass, weight gain, feed efficiency, and 
reproduction performance. Also, female from Giza 
M-2 line was superior in body weight during the 
G3, G4, and G5 in comparison to female from 
RBC line. Moreover, selection for LBW6 has 
contributed to the increases in productivity and 
efficiency obtained in this study. However, this 
improvement has negative effects on reproductive 
performance in the Giza M-2 line (Nassar, 2017).  

Heritabilities estimated for LBW6 
Results in table (2) indicted that heritability for 

LBW6 by using sire component of variance (h2S) 
was higher than those estimated from the dame 
component (h2D) for Giza M-2 line. Also, Giza M-2 
line had higher heritabilities for LBW6 compared 
with RBC line for all generations (Table 3). This 
indicates that, direct selection for increasing 6-
week LBW in Giza M-2 line would be effective in 
improving LBW. This then implies that a large 
proportion of the superiority of the parents will be 
retained in the offspring. In addition, using 
individual selection in Giza M-2 line is particularly 
effective for traits exhibiting high heritability and 
significant improvement at the genetic level LBW6 
have been obtained in Giza M-2 line. These 
results are in agreement with the results 
previously reported by Rishell (1997) and Le 
Bihan-Duval et al., (1998). Moreover, many 
heritability values were reported for LBW6 which 
were 0.22 (Barbato, 1991), 0.43 (Le Bihan-Duval 
et al., 1998), 0.24 (Adeyinka et al., 2006), 0.15 
(Dana et al., 2011), and 0.31 (Nunes et al., 2011). 

Selection for increasing LBW6 in Giza M-2 
line for 5 generation had notable change from 
generation to next not only in LBW but also on 
genetic parameters. Thus, Selection in broiler 
population, for increasing early LBW, make 
change in genetic variance which had significant 
effects on genetic parameters including heritability 
for LBW measured in this population. These 
results are in agreement with previously reported 
by Mebratie et al., (2018). 
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Table 1- Live body weight (g) (LSM ± SE) at 6 week of age and BWSM, ASM, EN, EW, and FEW 
during the first 36 weeks of age of Giza M-2 and the RBC lines in the generations studied (Nassar, 
2017) 

1LBW6=live body weight at 6 week of age, 2BWSM= body weight at sexual maturity, 3ASM= age at sexual maturity, 4EN= egg 
number during the first 36 weeks, 5EW= egg weight the first 36 weeks, 6FEW= weight of first egg. 
 a-bMeans within traits, with different superscripts are significantly different (P≤0.05). 

 
Table 2. Heritability’s of LBW61 from generation 3 (G3) to generation 5 (G5) for both Giza M-2 and 

the RBC lines 
 

 

 

 

 

 

 

1LBW6=live body weight at 6 week of age 

Heritabilities estimated for reproductive 
performance 

Results in tables (3, 4, 5) indicated that Giza 
M-2 line had higher heritabilities values for 
BWSM, EN, and EW in comparison to the RBC 
line for all generations studied by using dam plus 
sire components of variance (h2 (S+D)). 
Heritabilities for BWSM for Giza M-2 line for the 
last three generations ranged between 0.45 to 
0.52. Those for EN ranged between 0.26 and 
0.31, and those for EW ranged between 0.39 and 
0.42. 

In addition, heritability estimated for egg 
production trait, in chicken lines that are not 
selected for this trait, reach almost 0.5, whereas in 
commercial lines it is often less than 0.2 (Wolc et 
al., 2007). Moreover, heritability of EN has been 
reported to be from 0.01 and 0.61 in egg type 
chickens (Nurgiartiningsih et al., 2004; Wolc et al., 
2007), and from 0.06 and 0.54 in a broiler dam 
lines (Luo et al., 2007). Also, Poggenpoel et al., 
(1996) stated that, Heritabilities of EN at 40 weeks 
of age was 0.19 and for EW was 0.50. Also, 
Szwaczkowski et al., (2003) measured the 
heritabilities of EW which were from 0.085 and 
0.012. Chen et al., (2009) measured the 
heritabilities of EN at 44 weeks of age which were 

from 0.01 and 0.49. Heritabilities of BWSM were 
from 0.34 and 0.69 and of EW were from 0.18 and 
0.60. However, the heritability estimate of EN, at 
40 weeks of age, was 0.35 (Dana et al., 2011).  

In the current study, it was expected that the 
selected line would have lower h2 values than the 
RBC line. This is because selection increase 
homogeneity and reduce variability. With reduced 
variability the heritabilities calculated from the 
different variance components would be reduced. 
No selection was imposed on the RBC line. Thus 
it was expected that heritabilities estimated, for 
this line, would be higher than those obtained 
from the selected Giza M-2 line. 

Phenotypic correlation associated with LBW6 
and reproductive traits 

Results in table (6) indicated that Giza M-2 
line had higher phenotypic correlations between 
LBW6 and all other traits studied in comparison to 
the RBC line, for all generations. However, our 
results indicated that, the phenotypic correlations 
between BWSM and EN were negative and 
ranged between -0.10 and -0.13 for Giza M-2 and 
between -0.11 and -0.13 for the RBC lines. The 
phenotypic correlation between BWSM and EW 
ranged between 0.27 and 0.28 for Giza M-2 and 
between 0.25 and 0.26 for the RBC lines.  

Traits 
Generation 

LBW61(g) BWSM2 (g) ASM3(days) EN4 EW5(g) FEW6(g) 

G3 
Giza M-2 820.23±6.69c 2350 ± 12.89b 160 ± 0.66a 70 ± 0.64a 48 ± 0.18c 45 ± 1.06a 

RBC 537.49±5.93e 2194 ± 15.75d 157 ± 0.81b 59 ± 0.78b 45 ±0.22e 39 ± 1.33b 

G4 
Giza M-2 876.15±6.69b 2404 ± 12.89a 160 ± 0.66a 69 ± 0.64a 49 ± 0.16b 45 ± 1.06a 

RBC 533.49±5.93e 2230 ± 15.75cd 157 ± 0.81b 59 ± 0.78b 45 ± 0.22e 39 ± 1.33b 

G5 
Giza M-2 924.32±6.69a 2435 ± 12.89a 161 ± 0.66a 69 ± 0.64a 50 ± 0.16a 46 ± 1.06a 

RBC 619.43±5.93d 2252 ± 15.75c 157 ± 0.81b 61 ± 0.78b 46 ± 0.22d 39 ± 1.33b 

Generation G3 G4 G5 

            Line 
Trait 

Giza M-2 RBC Giza M-2 RBC Giza M-2 RBC 

h2 S 0.51 0.40 0.55 0.41 0.60 0.38 

h2 D 0.39 0.46 0.40 0.39 0.43 0.44 

h2 (S+D) 0.45 0.43 0.47 0.40 0.52 0.41 
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Table 3. Heritability’s of BWSM1 from generation 3 (G3) to generation 5 (G5) for both Giza M-2 and 
the RBC lines 

 
 
 
 
 
 
                                 

1BWSM= body weight at sexual maturity 

Table 4- Heritability’s of EN1 from generation 3 (G3) to generation 5 (G5) for both Giza M-2 and the 
RBC lines 

 

 

 

 

 

 

 

1EN= egg number during the first 36 weeks 

Table 5- Heritability’s of EW1 from generation 3 (G3) to generation 5 (G5) for both Giza M-2 and the 
RBC lines 

 
 
 
 

 
 
 
1EW= egg weight the first 36 weeks 

 
 

Table 6- Phenotypic correlation between LBW61 and BWSM2, LBW6 and EN3, LBW6 and EW4 from 
generation 3 (G3) to generation 5 (G5) for both Giza M-2 and the RBC lines 

     
 
 
 
 
 
 
 
 

1LBW6=live body weight at 6 week of age, 2BWSM= body weight at sexual maturity, 3EN= egg number during the first 36 weeks, 
4EW= egg weight the first 36 weeks, 
*Significant correlation at 0.1 % level

Also, results in table (7) indicated that the 
phenotypic correlations between EN and EW were 
also negative, as expected, and ranged between -
0.06 and -0.08 for Giza M-2 and between -0.09 
and -0.13 for RBC lines, for the last four 
generations studied.  
Francesch et al., (1997) stated that the phenotypic 
correlation between EN and EW in three lines 
selected for egg production ranged between –0.14 
and –0.18. Also, Haq et al., (2011) reported that 

the phenotypic correlations between BWSM and 
EW were 0.333 and 0.325 for Fayoumi and Dokki 
breeds, respectively. In addition, Dana et al., 
(2011) reported that the phenotypic correlation 
between LBW at 6 weeks of age and EN ranged 
between 0.16 and 0.24. On the other hand, Shad 
et al., (2012) studied that in the native chickens 
selected for both 8 weeks LBW and egg 
production for 15 generations. The phenotypic 
correlations of 8-week LBW with egg weight (EW) 

Generation G3 G4 G5 

             Line 
Traits 

Giza M-2 RBC Giza M-2 RBC Giza M-2 RBC 

h2S 0.54 0.21 0.55 0.23 0.56 0.23 

h2D 0.31 0.33 0.32 0.33 0.31 0.35 

h2 (S+D) 0.42 0.29 0.43 0.28 0.43 0.29 

Generation G3 G4 G5 

               Line 
Trait 

Giza M-2 RBC Giza M-2 RBC Giza M-2 RBC 

h2 S 0.13 0.20 0.10 0.21 0.13 0.19 

h2 D 0.40 0.30 0.46 0.30 0.50 0.31 

h2 (S+D) 0.26 0.25 0.28 0.25 0.31 0.25 

Generation G3 G4 G5 

            Line 
Trait 

Giza M-2 RBC Giza M-2 RBC Giza M-2 RBC 

h2 S 0.44 0.30 0.46 0.25 0.46 0.24 

h2 D 0.34 0.14 0.34 0.10 0.38 0.11 

h2 (S+D) 0.39 0.22 0.40 0.17 0.42 0.17 

            Trait 
 
Generation 

Phenotypic correlation 

LBW6 and BWSM LBW6 and EN LBW6 and EW 

Giza M-2 RBC Giza M-2 RBC Giza M-2 RBC 

G3 0.35* 0.30* -0.10 -0.13 0.40* 0.28* 

G4 0.37* 0.33* -0.11 -0.16 0.41* 0.25* 

G5 0.38* 0.31* -0.12 -0.15 0.43* 0.26* 
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and egg number (EN) was 0.4241 and -0.0474, 
respectively.  

Genetic correlations associated with LBW6 
and reproductive traits 

The genetic correlation is the correlation 
between the additive and breeding values for two 
traits or between the sums of additive effects of 
the genes influencing the two traits. Moreover, 
genetic correlations between LBW6 and BWSM 
ranged between 0.26 and 0.29 for Giza M-2 line 
and between 0.21 and 0.24 for the RBC line 
(Table 8). Genetic correlations between LBW6 
and EN, during the first 36 weeks of age, ranged 
between -0.14 and -0.16 for Giza M-2 line and 
between -0.15 and -0.18 for the RBC line (Table 
8). The genetic correlations between LBW6 and 
EW ranged between 0.31 and 0.35 for Giza M-2 
line and between 0.17 and 0.22 for the RBC line, 
for the last four generations of selection (Table 8). 
On the other hand, for all generations, the genetic 
correlations between LBW6 with BWSM and EW 
were significantly higher in Giza M-2 line in 
comparison to the RBC line (P≤ 0.05) (Table 8). 

Many studies indicated variability in the 
genetic correlation values between economic 
traits. Niknafs et al., (2012) reported that, in native 
chicken selected for both increasing 8-weeks 
LBW and egg production for 18 generations, 
genetic correlation between LBW at 8 weeks of 
age and BWSM was 0.57 and with EN was -0.07, 
and with EW ranged between 0.30 and 0.39.  In 
addition, Shad et al., (2012) stated that genetic 
correlation estimate between average EW and 
LBW at 8 weeks of age was 0.42. This correlation 
between LBW at 8 weeks of age and EN was -
0.05. 

Our results also indicated that, the genetic 
correlations between BWSM and EN ranged 
between -0.08 and -0.13 for Giza M-2 and 
between -0.11 and -0.16 for the RBC lines. 
Genetic correlations between BWSM with EW 
ranged between 0.14 and 0.16 for Giza M-2 line 
and between 0.13 and 0.14 for the RBC line. The 
genetic correlations between EN and EW ranged 
between -0.08 and -0.09 for Giza M-2 line and 
between -0.11 and -0.13 for the RBC lines, for the 
last three generations of selection (Table 9). Also, 
the genetic correlation between BWSM and EW 
was significantly higher in Giza M-2 line in 
comparison to the RBC line (P≤ 0.05) (Table 9). 

Our results indicated higher genetic 
correlations in Giza M-2 line, for all reproductive 
parameters, in comparison to the RBC line in the 
last three generations of selection (Table 9). Also, 

we used independent culling level, for egg 
production. We selected, as parents, broiler 
breeder females from Giza M-2 line that layied at 
least 45 eggs during the first 36 weeks of age. 
This would reflect on egg production from one 
generation to the next in Giza M-2 line. So, the 
high genetic correlation between EN and EW 
suggested that the genetic changes in EN and 
EW in Giza M-2 line were made possible by 
selection for high egg production. These results 
are in agreement with the results previously 
reported by Farzin et al., (2010). 

Niknafs et al., (2012) found that, in native 
chicken selected for both increasing 8-weeks 
LBW and egg production for 18 generations, 
genetic correlations between BWSM and EN were 
-0.16 and with EW ranged between 0.50 and 0.55, 
and between EW and EN ranged between -0.24 
and 0.29. In addition, Shad et al., (2012) stated 
that genetic correlation estimate between EW and 
EN was -0.21. Also, Francesch et al., (1997) 
stated that genetic correlations between EN and 
EW ranged between -0.22 and -0.19. However, 
Sabri et al., (1999) stated that the genetic 
correlation between EW and EN was 0.26. Also, 
Nurgiartiningsih et al., (2002) reported that genetic 
correlations between EN and EW at 7 months of 
age were -0.47 for the sire line and -0.25 for the 
female line.  

Wei and van der Werf (1995) studied the 
effect of selection for reproductive traits in 
pedigree and crossbred lines in layers. They 
stated that the greater difference of sire 
components or heritabilities and genetic 
correlations in the purebreds and crossbreds is 
associated with larger dominance gene effects 
and larger gene frequency difference in the 
parental populations. Also, Farzin et al., (2010) 
stated that the highest genetic correlation among 
monthly and cumulative records of egg 
production, from 1 to 8 months of egg production, 
suggested that improvement of cumulative egg 
number is feasible through selection according to 
each monthly record for egg production in a 
commercial broiler female line.  

Finally, Wei and van der Werf (1995) and 
Adeleke et al., (2011) reported that genetic 
improvement, due to crossbreeding, will only be 
permanent if selection is applied to the crossbred 
lines over many generations. The low heritability 
estimates observed in our study could be due to 
the presence of non-additive genetic effects such 
as dominance and epistasis. 
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Table 7. Phenotypic correlation between BWSM1 and EN2, BWSM and EW3, and EN and EW from 
generation 3 (G3) to generation 5 (G5) for both Giza M-2 and the RBC lines 

  

 
 
 
 
 
 

 

 

1BWSM= body weight at sexual maturity, 2EN= egg number during the first 36 weeks, 3EW= egg weight the first 36 weeks, 
* Significant correlation at 1 % level 
                     ** Significant correlation at 0.1 % level 

 
Table 8. Genetic correlation between LBW61 and BWSM2, LBW6 and EN3, LBW6 and EW4 from 
generation 3 (G3) to generation 5 (G5) for both Giza M-2 and the RBC lines 

 

1LBW6=live body weight at 6 week of age, 2BWSM= body weight at sexual maturity, 3EN= egg number during the first 36 weeks, 
4EW= egg weight the first 36 weeks   

 * Significant correlation at 5 % level 
** Significant correlation at 1 % level 
*** Significant correlation at 0.1 % level 

Table 9- Genetic correlation between BWSM1 and EN2, BWSM and EW3, and EN and EW from 
generation 3 (G3) to generation 5 (G5) for both Giza M-2 and the RBC lines 

 
 

 

 

 

 

 

 

 

 

 

1BWSM= body weight at sexual maturity, 2EN= egg number during the first 36 weeks, 3EW= egg weight the first 36 weeks   

 
 Moderate to high heritability estimate is an 

indication that the variability due to the additive 
genes action is probably higher than the non-
additive components and genetic progress can be 
made through selection. This then implies that a 
large proportion of the superiority of the parents 
will be retained in the offspring. Our results are in 
agreement with the results previously reported by 
Wei and van der Werf (1995) and Adeleke et al., 
(2011). 

CONCLUSION 
There are many challenges facing broiler 

breeding programs which are very complicated. 

Moreover, balances between selections for 
increasing LBW during the first phase in life and 
between reproductive performance in broiler 
breeding program are the most important 
economic traits. These traits will be reflected on 
the profitability of the production cycle in broilers 
and product quality. In the current study, Giza M-2 
line was superior in LBW6 and productive 
performance compared with RBC line. Also, Giza 
M-2 line was higher in heritabilities, phenotypic 
correlation, and genetic correlation estimated for 
almost traits compared with RBC line. Thus, 
selection program carried out with Giza M-2 line 

Trait 
Generation 

Phenotypic correlation 

BWSM and EN BWSM and EW EW and EN 

Giza M-2 RBC Giza M-2 RBC Giza M-2 RBC 

G3 -0.10 -0.11 0.28** 0.26** -0.06 -0.11 

G4 -0.11 -0.11 0.27** 0.25** -0.08 -0.13 

G5 -0.13 -0.13 0.28** 0.25** -0.07 -0.09 

Genetic correlation Traits 
Generation LBW6 and EW LBW6 and EN LBW6 and BWSM 

RBC Giza M-2 RBC Giza   M-2 RBC Giza M-2  

0.22* 0.31*** -0.15 -0.14 0.21* 0.26*** G3 

0.17 NS 0.34*** -0.18 -0.16 0.22* 0.27*** G4 

0.18 NS 0.35*** -0.17 -0.15 0.24** 0.29*** G5 

Genetic correlation 
Traits 

Generation 

EN and EW BWSM and EW BWSM and EN  

RBC GizaM-2 RBC Giza M-2 RBC Giza M-2  

-0.11 -0.08 0.13 0.14 -0.11 -0.08 G3 

-0.12 -0.09 0.14 0.15 -0.11 -0.09 G4 

-0.13 -0.08 0.13 0.16 -0.16 -0.13 G5 
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had positive genetic improvement in LBW6 and 
reproductive performance except EN. In Giza M-2 
line, future generations, to achieve proper meat 
production, we will focus on genetic selection of 
traits relevant to modern broiler breeding. 
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