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THE STUDY conducted aimed to examine the heritability, genetic and phenotypic
correlations of body weight and egg production traits in Egyptian chickens. These traits
are considered crucial in chicken production and the improvement of these traits through
crossbreeding and selection programs is important for maximizing production. The data used
in this study were obtained from three generations of three different chicken strains: Tanta G-1,
Tanta G-2 and Mamourah. The researchers used the MCMC glmm package of R software to
estimate the genetic parameters for these economically important traits in Gimmizah Station
native chickens. After three generations of selection, the genetic correlations among body
weight traits ranged from 0.78 to 0.96, 0.57 to 0.91 and 0.82 to 0.93 for Tanta G-1, Tanta
G-2 and Mamourah chickens, respectively. The phenotypic correlation among different body
weights ranged from 0.26 to 0.95, 0.17 to 0.96 and 0.38 to 0.97 for Tanta G-1, Tanta G-2 and
Mamourah lines, respectively. These correlations increased from one generation to another.
For the heritability of body weight traits, they ranged from 0.16 to 0.34, 0.15 to 0.33 and 0.13
to 0.19 for Tanta G-1, Tanta G-2 and Mamourah lines, respectively. In conclusion, the study
suggests that simultaneous selection for both growth and egg production traits may result in
a reduction in egg number but an increase in egg weight. This finding highlights the need for
careful consideration when selecting for these traits to attain a balanced and optimal outcome
in chicken production.
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Introduction

Chicken is the most important cheap source of
animal protein in Egypt [1]. Genetic improvement
programs for chicken breeding in Egypt will be
of great economic importance. There are about 15
local chicken breeds and strains that are favorites
among consumers in Egypt. Egyptian chickens
have small bodies and a dual purpose for meat and
egg production.

In chicken breeding programs, crossbreeding
is used in genetic improvements to enhance the

production of meat and eggs. Crossbreeding may
create a new genotype and the advantages of
applying crossbreeding will increase the heterosis
and hybrid vigor which will improve performance
traits [3,4]. Crossbreeding between local and
exotic chicken breeds was made to create Egyptian
local strains [5]. They are selling at a higher
price than commercial breeds. Local chickens
have moderate growth rates and egg production;
however, they are more tolerant to heat stress
and illness resistance as compared to commercial
strains [6-9]. Mamourah strain was developed by
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Abd El-Gawad et al. [10] by crossing between the
Alexandria strain and Dokki- 4.

In the companies of poultry breeding, the
grandparent of broiler breeds involves female
and male lines. These lines were selected for
increasing body weight and meat production
[11,12]. Broiler chickens over the last 70 years
has been accompanied by large phenotypic
changes [13]. Commercial chicken’s genetic
makeup is significantly influenced by breeding
plans and genetic gain, although it is unclear what
the genetic diversity of these chickens would be
a purely commercial line [11]. This proves the
significance of indigenous chickens for future
requirements to promote genetic variety. In
2003, a selection improvement program started
at the Animal Production Department, Faculty
of Agriculture, Cairo University, Giza, Egypt, to
develop the Cairo B-2 line as a local broiler female
line. The live body weight of the Cairo B-2 line,
which has been subjected to intensive selection
for eight generations, was compared with the RBC
line at the age of six weeks. The results indicate
that, the Cairo B-2-line males exhibited higher
live body weight (average = 1135 g) compared
with males from the RBC line (average = 781 g).
A similar trend was also observed in the Cairo B-2
line females (average = 943 g) compared with the
random breed control (RBC) line females (average
=718 g). The live body weight of the Cairo B-2
line, at six weeks of age, compared with the RBC
line, was significantly higher (45.3% for males
and 31.3% for females) due to the selection that
had been done for six generations [14-16].

Genetic parameters of performance traits in
chickens are affected by direct genetic effects
and maternal effects [17,18]. In chicken strains
undergoing selection, both sires and dams
contribute towards productive performance
traits, but selection must be done with greater
emphasis on dams to improve live body weight
and the performance of reproductive traits [19].
Therefore, evaluating and understanding the
genetic parameters, such as heritability and
genetic correlation of improve live body weight
and reproductive traits are of prime importance in
providing females for mating and consequently
improving these traits [ 19] Many studies indicated
different heritability values for improving live
body weight at 42 days of age. These were 0.22
[20], 0.43 [21], 0.24 [22], 0.15 [23] and 0.31
[24]. Although there is ample evidence that the
production of local chickens has a significant
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impact on rural households, little has been done
to increase the productivity of local chickens.
Native breeds’ output must be increased by paying
attention to factors of nutrition, breeding, health
and management [25]. Genetic advancement via
selection within local chickens appears to be a
desirable alternative from a breeding perspective
[26]. Therefore, as the aim of the current study, we
used phenotypic information from 3 consecutive
generations of Tanta G1, Tanta G2 and Mamourah
local chicken to estimate heritability, phenotypic
and genetic correlations of the recorded traits in
these chicken breeds.

Experimental

The study was conducted, at the Native
Chicken Breeding Station of a Poultry Farm in
Gimmizah, Animal Production Station, Animal
Production Institute, Agriculture Research
Centre, Dokki, Giza, Egypt. The station has been
established for a significant period with two
main objectives: genetic improvement through
crossing and selection programs, as well as the
dissemination of indigenous native chicken birds.

The history of the Tanta G-1, Tanta G-2, and
Mamourah line as a broiler breeder male line
began with a selection improvement program
at the poultry farm. The aim was to develop the
Tanta G-1 line as a local broiler male line and the
Tanta G-2 line as a local broiler female line. The
produced crossbreeds were reared until maturity
and housed in individual cages. A hundred males
and two hundred females were randomly selected
based on their high body weight at 8 weeks
from the base generation and were mated at a
ratio of one male to every 8 females. Artificial
insemination was used to obtain pedigreed fertile
eggs. Fertile eggs were collected for 15 days and
hatched to produce the F1-selected Tanta G-1 line
and Tanta G-2. Additionally, fertile eggs were
collected again for 15 days from the Mamourah
random breed control line (RBC) without any
breeding program. All the produced chicks were
wing-banded to maintain their pedigree. The
selected line was reproduced through an out-
breeding program, with no mating between full
or half-siblings allowed. The best broiler breeders
with high body weight at 8 weeks were selected
as parents for the next generation in the Tanta G-1
line. Tanta G-1 is a local chicken line specializing
in meat production in Egypt.

The present study used three strains of
chickens (500 birds for parent for each strain50
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male and 450 female, and 1200 birds for progeny
for each strain), which are as follows:

1. Local Egyptian strain: Mamourah chickens
(RBO).

2. Crossbreeding program between Indian
River male lines (grandparent stock) and
Mamourah females to produce the first cross
(F1), named Tanta G-1.

3. Crossbreeding program between Indian River
male pure line grandparent females’ line
(grandparent stock) and Mamourah females to
produce the first cross (F1), named Tanta G-2.

Throughout the generations, live body weights
(LBW) at hatch, 14, 28, 42 and 56 days were
individually obtained using a digital scale from
the Tanta G-2, Tanta G-1 and Mamourah lines.
Additionally, body weight at sexual maturity
(BWSM), average egg weight (EW), egg numbers
(EN) and first egg weight (FEW) were recorded
for each female in Tanta G-1, Tanta G-2 and
Mamourah [27,28]. The following mixed model
is considered in representing each observation:

Where represents the observation (weight
traits) for kth offspring of jth animal for ith sex,
is the constant inherent to data, S is the sex effect,
u is the vector of random animal effect, u ~ N(0,
), being G the additive genetic relationship matrix
and e represents the residual error term, e ~ N(0,
). The matrice Z represents the incidence matrices
foru. and are the variance components related
to animal and environment effects, respectively.
For other traits, same model was used without sex
effect.

The Bayesian approach is considered and
computations were performed using Markov
Chain Monte Carlo (MCMC) technique [29]
(Robert and Casella, 2004). Analyses were
performed using the MCMC glmm package of R
software [30]. Each trait was analyzed separately.
A single chain of length 65,000 was run for each
trait and after discarding the first 15,000 iterations
and saving every 50th sample, 1,000 posterior
samples were stored for each parameter.

Results and Discussion

Genetic and phenotypic correlation among body
weight traits

The data shown in Tables (1, 2 and 3) were
the data of genetic and phenotypic correlations
for the (1%, 2™ and 3™) generations, respectively
among body weights for Tanta G-1, Tanta G-2 and

Mamourah chickens. Where, Genetic correlations
(above diagonal), and phenotypic correlations
(below diagonal), among hatching weight, 2, 4, 6,
8 and 22 weeks for each of the Tanta G-1, Tanta
G-2 and Mamourah chickens.

Genetic correlations (above diagonal) and
phenotypic correlations (below diagonal) at 1%
generation among body weights for Tanta G-1,
Tanta G-2 and Mamourah chickens in the 1%
generation were shown in Table (1), genetic
correlation among body weights ranged between
0.60 to 0.92, 0.17 to 0.89 and 0.49 to 0.87 for
Tanta G-1, Tanta G-2 and Mamourah chickens,
respectively. While phenotypic correlation among
different body weights ranged from 0.20 to 0.75,
0.20 to 0.76 and 0.39 to 0.96 for Tanta G1, Tanta
G-2 and Mamourah lines, respectively. All types
of low, medium and high phenotypic correlations
appeared in this generation.

Genetic correlations (above diagonal) and
phenotypic correlations (below diagonal) at 2nd
generation among body weights for Tanta G-1,
Tanta G-2 and Mamourah chickens in the 2nd
generation were shown in Table (2). The genetic
correlation ranged between 0.18 to 0.90, 0.11 to
0.81 and 0.52 to 0.87 for Tanta G-1, Tanta G-2
and Mamourah chickens, respectively. While
phenotypic correlation among different body
weights ranged from 0.40 to 0.91, 0.01 to 0.78
and 0.40 to 0.96 for Tanta G1, Tanta G-2 and
Mamourah lines, respectively. All types of
low, medium and high phenotypic correlations
appeared in this generation.

Genetic correlations (above diagonal) and
phenotypic correlations (below diagonal) at 3rd
generation among body weights for Tanta G-1,
Tanta G-2 and Mamourah chickens in the 3™
generation were shown in Table (3). The genetic
correlation among body weight traits ranged
between 0.78 t0 0.96, 0.57 t0 0.91 and 0.82 to 0.94
for Tanta G-1, Tanta G-2, and Mamourah chickens,
respectively. While phenotypic correlation among
different body weights ranged from 0.26 to 0.95,
0.17 to 0.96 and 0.38 to 0.97 for Tanta G1, Tanta
G-2 and Mamourah lines, respectively. All types
of low, medium and high phenotypic correlation
appeared in this generation.

The genetic correlations and the phenotypic
correlations among body weights increased from
one generation to another. The highest values
were at the third generation for Tanta G1, Tanta
G-2 and Mamourah lines of chicken.
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AT three generations, the highest genetic
correlation values among body weights were for
Tanta G1, followed by Mamourah chicken and
Tanta G-2 line, respectively. While the phenotypic
correlation values among body weights were
the highest for Mamourah chickens at three
generations. Followed by Tanta G-1 line and
Tanta G-2 line, respectively.

The study conducted by Nasser [31] compared
the phenotypic correlations between low birth
weight (LBW) at 6 weeks of age and other traits in
two different chicken lines - Cairo B-2 and RBC.
They found that the Cairo B-2 line had higher
phenotypic correlations between LBW and all
other traits studied across multiple generations.
Specifically, the phenotypic correlations between
LBW and BWSM ranged from 0.37 to 0.45 for
the Cairo B-2 line and from 0.32 to 0.34 for the
RBC line. The correlations between LBW and
EN during the first 36 weeks of age were negative
and ranged from -0.12 to -0.15 for the Cairo B-2
line and from -0.13 to -0.17 for the RBC line.
The correlations between LBW and EW ranged
from 0.41 to 0.46 for the Cairo B-2 line and from
0.25 to 0.32 for the RBC line, across the last four
generations studied.In another study by Peertile et
al. [32], the genetic correlations between carcass
traits and different live weights were estimated
and found to range from 0.64 to 0.97. Carcass
weight showed a genetic correlation of 0.72 with
breast yield relative to slaughter weight and a
correlation of 0.82 with leg weight. These results
indicate that selecting for body weight at 30 or
38 days of age can effectively indirectly select
for these carcass traits instead of relying on
slaughter weight, as it allows for earlier selection
by approximately 12 days. A study by Manjula
[33] focused on estimating genetic parameters
for body weight gain and growth curve parameter
traits in Korean native chicken. They found that
the genetic correlations between weight gain
traits ranged from -0.527 to 0.993, indicating both
positive and negative relationships between these
traits. The genetic correlations between growth
curve parameters and weight gain traits ranged
from -0.968 to 0.987. Overall, these studies
provide insights into the genetic and phenotypic
correlations between live body weight, body
weight, carcass traits and growth parameters in
different chicken lines. These correlations can
help in understanding the potential for indirect
selection of desirable traits and guide breeding
strategies to improve chicken performance and
carcass quality.
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Heritability of body weight estimates

The heritability for body weight at age
hatching weight, 2, 4, 6, 8 and 22 weeks for
three generations of the Tanta G-1 strain, Tanta
G-2 and Mamourah are shown in Table (4). The
heritability estimates for body weight traits in
the first generation ranged from low to moderate.
The heritability for body weight traits in the first
generation for Tanta G-1 line ranged from 0.1 to
0.28, ranged from 0.1 to 0.27 in the Tanta G-2 line,
while in the Mamourah line, it ranged from 0 .1 to
0.16. The heritability estimates of body weights
2,4, 6, 8 and 22-weeks values were higher in the
Tanta G-1 line followed by the Tanta G-2 line than
those in the Mamourah line.

In the second generation, the heritability for
body weight traits for Tanta G-1 line, the Tanta
G-2 line and the Mamourah line ranged from 0.13
t00.28,0.12t00.26 and 0 .11 to 0.18, respectively.
The same trend in the first generation, the
heritability estimates of body weight values were
higher in the Tanta G-1 line followed by the Tanta
G-2 line than those in the Mamourah line. The
heritability estimates of body weight values were
higher in the second generation than those in the
first generation.

In the third generation, the heritability for
body weight traits for Tanta G-1 line, the Tanta
G-2 line and the Mamourah line ranged from 0.16
to 0.34, from 0.15 to 0.33 and from 0 .13 to0 0.19,
respectively. The highest heritability estimates of
body weight values were in the third generation
followed by the second generation, while the
lowest value was in the first generation. The
heritability estimates for body weight gain traits
varied from low to high, ranging from 0.057 to
0.458.

The study conducted by Niknafs et al. [34]
found that heritability estimates for body weight
at different ages ranged from 0.24 to 0.47. The
heritability values were lower for traits related
to body weight at 8 and 12 weeks compared to
body weight at 1 week. Additionally, there were
moderate to high positive genetic correlations
between the different body weight traits, ranging
from 0.36 to 0.91. Body weight at 8 and 12 weeks
showed a strong genetic correlation of 0.91
and there was also a moderate environmental
correlation between them (0.47).

Zhao et al. [35] reported that many studies
have found positive and significant correlations
between live weight and body dimensions. This
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suggests that the dimensions of an animalys
body can be used to predict its body weight. In
another study by Nassar [31], it was observed
that the Cairo B-2 line had higher heritability
for 6-weeks LBW (low birth weight) compared
to the RBC line across all generations. The
heritability calculated using both the sire and
dam components (h2 (S+D)) for the Cairo B-2
line and RBC showed that the heritability for
LBW at 42 days of age, calculated using the sire
component (h2S), was higher than that estimated
from the dam component (h2D) for both lines.
The expected result was for the selected line to
have lower heritability values compared to the
RBC line, as selection increases the homogeneity
and reduces variability. With reduced variance,
the heritability calculated from different variance
components is also reduced. It is important to note
that no selection was imposed on the RBC line,
which could explain the difference in heritability
between the two lines.

Genetic and phenotypic Correlation among Egg
Traits

The data shown in Tables (5, 6 and 7) were
the data of genetic and phenotypic correlations for
the first generation, the second generation and the
third generation, respectively among egg traits for
Tanta G-1, Tanta G-2 and Mamourah chickens.
Where, genetic correlations (above diagonal) and
phenotypic correlations (below diagonal), among
BWSM, FEW, Egg 42 and Egg 90 for each of
the Tanta G-1 strain, Tanta G-2 and Mamourah
chickens.

Genetic correlations (above diagonal) and
phenotypic correlations (below diagonal) at 1%
generation among egg traits for Tanta G-1, Tanta
G-2 and Mamourah chickens in the 1* generation
were shown in Table (5). The genetic correlation
among different egg traits ranged between -0.72
to 0.79, -0.58 to 0.82 and -0.88 to 0.96 for
Tanta G-1, Tanta G-2 and Mamourah chickens,
respectively. While phenotypic correlation among
different egg traits ranged from -0.63 to 0.83,
-0.73 to 0.76 and -0.65 to 0.94 for Tanta GI,
Tanta G-2 and Mamourah lines, respectively.
All types of low, medium and high phenotypic
correlations appeared in this generation. There are
negative correlations among body weights and
egg numbers.

Genetic correlations (above diagonal) and
phenotypic correlations (below diagonal) at
2% generation among egg traits for Tanta G-1,
Tanta G-2 and Mamourah chickens in the 2

generation were shown in Table (6). The genetic
correlation ranged between -0.81 to 0.68, -0.71
to 0.95 and -0.87 to 0.95 for Tanta G-1, Tanta
G-2 and Mamourah chickens, respectively.
While phenotypic correlation among different
body weights ranged from -0.77 to 0.59, -0.73 to
0.95 and -0.63 to 0.96 for Tanta G1, Tanta G-2
and Mamourah lines, respectively. All types of
low, medium and high phenotypic correlations
appeared in this generation. There are negative
correlations among body weights and Egg
numbers.

Genetic correlations (above diagonal) and
phenotypic correlations (below diagonal) at
3" generation among egg traits for Tanta G-1,
Tanta G-2 and Mamourah chickens in the 3%
generation were shown in Table (7). The genetic
correlation ranged between -0.81 to 0.65, -0.84 to
0.74 and -0.85 to 0.95 for Tanta G-1, Tanta G-2
and Mamourah chickens, respectively. While
phenotypic correlation among different egg traits
ranged from -0.63 to 0.83, -0.73 to 0.74 and -0.65
to 0.94 for Tanta G1, Tanta G-2 and Mamourah
lines, respectively. All types of low, medium
and high phenotypic correlations appeared in this
generation.

AT three generations, the highest genetic
correlation values among egg traits were for
Tanta G1, followed by Mamourah chicken and
Tanta G-2 line, respectively. On the other hand,
the phenotypic correlation values among body
weights were the highest for Mamourah chickens
at three generations. followed Tanta G-1 line and
Tanta G-2 line, respectively.

The genetic correlations and the phenotypic
correlations among egg traits enhanced from one
generation to another. The highest values were at
the third generation for Tanta G1, Tanta G-2 and
Mamourah lines of chicken. There are negative
correlations among body weights and Egg
numbers. There were high positive correlations
among body weights and egg weights.

Heritability of egg traits

The heritability for egg traits at three
generations of BWSM, FEW, Egg 42 and Egg 90
for Tanta G-1, Tanta G-2 and Mamourah chickens,
are shown in Table (8). The heritability estimates
for egg traits in the 1% generation ranged from
low to moderate. The heritability for egg traits in
the 1% generation for Tanta G-1 line ranged from
0.11 to 0.43, ranged from 0.13 to 0.28 in the Tanta
G-2 line and 0 .11 to 0.53 in Mamourah line. The
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heritability estimates of EN values were higher
in the Mamourah line followed by Tanta G-1 line
than those in the Tanta G-2 line.

In the 2% generation, the heritability for egg
traits for Tanta G-1 line, the Tanta G-2 line and
the Mamourah line ranged from 0.11 to 0.35, 0.11
to 0.38 and from 0 .12 to 0.54, respectively. The
same trend in the first generation, the heritability
estimates of egg number values were higher in the
Mamourah line followed by Tanta G-1 line than
those in the Tanta G-2 line.

In the 3 generation, the heritability for egg
traits for Tanta G-1 line, the Tanta G-2 line and
the Mamourah line ranged from 0.21 to 0.48,
0.16 to 0.44 and 0 .12 to 0.52, respectively.
The highest heritability estimates of egg traits
were in the third generation, selection for three
generations enhanced the heritability. The study
by Haq et al. [36]. focused on the phenotypic
correlations between BWSM and EW in two
different breeds of chickens, namely Fayoumi and
Dokki. The results showed that the correlation
coefficient between BWSM and EW for Fayoumi
breed was 0.333, while for Dokki breed it was
0.325. Another study conducted by Dana et
al. [23] examined the phenotypic correlation
between LBW at 6 weeks of age and EN. The
results showed that the correlation coefficient
between LBW and EN ranged between 0.16 and
0.24. In a separate study by Niknafs et al. [34],
the focus was on native chickens that had been
selected for low body weight at 8 weeks LBW
and high EP over 15 generations. The phenotypic
correlations were analyzed between LBW and
two egg-related traits, namely EW and EN. The
results showed a correlation coefficient of 0.4241
between LBW and EW, indicating a positive
relationship. However, the correlation coefficient
between LBW and EN was -0.0474, suggesting
a weak negative relationship. Furthermore, the
correlation coefficient between MEW and EP was
-0.2084, indicating a weak negative correlation
as well. Overall, these studies provide insights
into the phenotypic correlations between body
weight and egg-related traits in different breeds
of chickens. These findings can be valuable for
breeding programs and selection strategies aimed
at improving both body weight and egg production
in poultry farming.

Conclusions

In conclusion, this study focused on estimating
the genetic correlations, heritability —and
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phenotypic correlations of body weight and egg
production traits in Egyptian chickens. The results
showed that there were positive correlations
among body weight traits and egg weights,
indicating that chickens with higher body weights
tend to produce heavier eggs. However, there
were negative correlations between body weights
and egg numbers, suggesting that chickens with
larger body weights may produce fewer eggs.
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TABLE 1. Genetic correlations (above diagonal) and phenotypic correlations (below diagonal) at 1 generation
among body weights for Tanta G-1, Tanta G-2 and Mamourah chickens

Gen. Lines Traits BWO BW2 BW4 BW6 BWS  BW22
Gl Tanta G-1 BWO - 0.91 0.92 0.83 0.68 0.60
BW2 0.39 - 0.92 0.87 0.83 0.83
BW4 0.40 0.62 - 0.91 0.80 0.85
BW6 0.33 0.22 0.72 - 0.84 0.69
BWS 0.33 0.20 0.57 0.75 - 0.70
BW22 0.25 0.08 0.51 0.74 0.56 -
Tanta G-2 BWO - 0.80 0.35 0.17 0.62 0.48
BW2 0.52 - 0.65 0.23 0.89 0.63
BW4 0.42 0.60 - 0.61 0.82 0.61
BW6 0.42 0.41 0.61 - 0.30 0.61
BWS 0.29 0.44 0.75 0.61 - 0.73
BW22 0.20 0.36 0.65 0.67 0.76 -
Mamourah gy - 0.66 0.62 0.68 0.49 0.70
BW2 0.52 - 0.87 0.71 0.79 0.76
BW4 0.52 0.78 - 0.82 0.76 0.77
BW6 0.39 0.63 0.88 - 0.78 0.81
BWS 0.40 0.69 0.85 0.96 - 0.75
BW22 0.46 0.64 0.88 0.96 0.94 -

Gen. = generation; G1= generation 1; BW0, BW2, BW4, BW6, BW8 and BW22 = body weight at ages hatch, 2, 4, 6, 8
and 22 weeks.
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TABLE 2. Genetic correlations (above diagonal) and phenotypic correlations (below diagonal) at 2" generation
among body weights for Tanta G-1, Tanta G-2 and Mamourah chickens

Gen. Lines Traits BW0  BW2 BW4 BW6 BWS BW22
G2 Tanta G-1 BWO0 - 0.76 0.30 0.18 0.20 0.28
BW2 0.74 - 0.90 0.70 0.80 0.70
BW4 0.64 0.87 - 0.48 0.54 0.69
BW6 0.51 0.66 0.80 - 0.78 0.68
BWS 0.59 0.75 0.83 0.91 - 0.75
BW22 0.40 0.58 0.73 0.89 0.85 -
Tanta G-2 BWO0 - 0.33 0.39 0.21 0.21 0.11
BW2 0.73 - 0.81 0.24 0.57 0.52
BW4 0.48 0.63 - 0.49 0.78 0.52
BW6 0.38 0.43 0.60 - 0.79 0.16
BW8 0.48 0.53 0.78 0.61 - 0.45
BW22 0.41 0.29 0.76 0.62 0.66 -
Mamourah BWO - 0.67 0.65 0.69 0.52 0.72
BW2 0.55 - 0.87 0.71 0.79 0.75
BW4 0.54 0.79 - 0.82 0.76 0.78
BW6 0.40 0.65 0.87 - 0.78 0.82
BWS 0.42 0.68 0.86 0.96 - 0.76
BW22 0.47 0.65 0.89 0.96 0.95 -

Gen. = generation; G2= generation 2; BW0, BW2, BW4, BW6, BW8 and BW22 = body weight at ages hatch, 2, 4, 6, 8
and 22 weeks.

TABLE 3. Genetic correlations (above diagonal) and phenotypic correlations (below diagonal) at 3rd generation
among body weights for Tanta G-1, Tanta G-2 and Mamourah chickens.

Gen. Lines BWo0 BW2 BW4 BWo6 BWS8 BW22

Gl Tanta G-1 0.10+0.10 0.24+0.13 0.21+0.09 0.22+0.07 0.28+0.19 0.12+0.04

Tanta G-2 0.10+0.05 0.17+0.11 0.17+0.10 0.20+0.01 0.27+0.11 0.12+0.09

Mamourah 0.16+0.16 0.12+0.11 0.10+0.04 0.13+0.09 0.12+0.08 0.10£0.06

G2 Tanta G-1 0.17+0.05 0.28+0.03 0.22+0.05 0.23+0.09 0.28+0.07 0.13+0.03

Tanta G-2 0.18+0.05 0.24+0.07 0.19+0.06 0.21+0.11 0.26+0.10 0.12+0.04

Mamourah 0.18+0.16 0.14+0.11 0.13+0.05 0.14+0.08 0.13+0.09 0.11+0.05

G3 Tanta G-1 0.30+0.14 0.28+0.09 0.34+0.10 0.24+0.08 0.28+0.08 0.16+0.06

Tanta G-2 0.33+£0.13 0.18+0.08 0.22+0.08 0.20+0.08 0.27+0.05 0.15+0.05

Mamourah 0.19+0.10 0.17+0.10 0.15+0.09 0.15+0.10 0.15+0.07 0.13+0.07

Gen. = generation; G1= generation 1; G2= generation 2; G3 = generation 3; BW0, BW2, BW4, BW6, BW8 and BW22
= body weight at ages hatch, 2, 4, 6, 8 and 22 weeks.
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TABLE 4. Heritability + SE at three generations of body weights for Tanta G-1, Tanta G-2 and Mamourah chickens

Gen. Lines  Traits BWO  BW2 BW4 BW6  BWS BW2
G3 Tana G-1  BWO i 0.95 0.96 086 093 0.92
BW2 0.60 i 0.92 089 091 0.91
BW4 0.51 0.74 i 090 0.85 0.89
BW6 0.32 0.56 0.85 i 0.82 0.79
BWS 0.34 0.60 0.85 095 - 0.78
BW22 0.26 0.50 0.79 095 094 i
Tanta G2 BWO : 0.77 0.76 091 082 0.82
BW2 0.53 i 0.90 079 0.80 0.57
BW4 0.35 0.62 i 093 077 0.67
BW6 0.23 0.48 0.91 i 0.67 0.70
BWS 0.24 0.52 0.92 095 - 0.82
BW22 0.17 0.41 0.88 096  0.96 i
Mamourah ~ BWO i 0.93 0.89 092 091 0.95
BW?2 0.63 i 0.93 082 092 0.92
BW4 0.54 0.62 i 094 092 0.93
BW6 0.47 0.53 0.92 i 0.90 0.92
BWS 0.38 0.60 0.89 091 - 0.90
BW22 0.38 0.57 0.90 092 097

Gen. = generation; G3= generation 3; BW0, BW2, BW4, BW6, BW8 and BW22 = body weight at ages hatch, 2, 4, 6, 8
and 22 weeks.
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TABLE 5. Genetic correlations (above diagonal) and phenotypic correlations (below diagonal) at 1* generation
among BWSM, FEW, Egg 42 and Egg 90 for Tanta G-1, Tanta G-2 and Mamourah chickens

Gen. lines Traits BWSM FEW Egg 42 Egg 90
BWSM ; 0.17 0.72 0.17
FEW 0.67 - -0.21 0.01
Tanta G-1 Egg 42 -0.69 -0.58 - 00.79
Egg 90 -0.83 0.77 0.58 -
o BWSM ; 0.20 0.29 -0.08
FEW 0.72 - -0.58 -0.46
Tanta G-2 Egg 42 -0.65 0.79 - 0.82
Egg 90 -0.55 0.72 0.79 -
BWSM - 0.68 -0.76 -0.88
FEW 0.55 ; 0.88 0.77
Mamourah Egg 42 -0.61 0.22 ; 0.96
Egg 90 -0.63 0.37 0.95 -

Gen. generation; G1= generation 1; BWSM= body weight at sexual maturity; FEW= weight of first egg; Egg 42 = Egg
number at 42 wks and Egg 90 = Egg number at 90 wks.

TABLE 6. Genetic correlations (above diagonal) and phenotypic correlations (below diagonal) at 2nd generation
among BWSM, FEW, Egg 42 and Egg 90 for Tanta G-1, Tanta G-2 and Mamourah chickens

Gen. lines Traits BWSM FEW Egg 42 Egg 90
G2 Tanta G-1 BWSM - 0.14 -0.03 -0.12
FEW 0.54 - -0.47 -0.81
Egg 90 -0.61 -0.77 - 0.68
Egg -0.31 -0.81 0.59 -
Tanta G-2 BWSM - 0.76 -0.71 -0.58
FEW 0.58 - -0.69 -0.69
Egg 42 -0.73 -0.67 - 0.95
Egg 90 -0.69 -0.69 0.95 -
Mamourah BWSM - 0.69 -0.74 -0.87
FEW 0.54 - -0.86 -0.76
Egg 42 -0.63 -0.20 - 0.95
Egg 90 -0.61 -0.36 0.96 -

Gen. generation; G2= generation 2; BWSM= body weight at sexual maturity; FEW= weight of first egg; Egg 42 = Egg
number at 42 wks and Egg 90 = Egg number at 90 wks.
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TABLE 7. Genetic correlations (above diagonal) and phenotypic correlations (below diagonal) at 3™ generation
among BWSM, FEW, Egg 42 and Egg 90 for Tanta G-1, Tanta G-2 and Mamourah chickens

Gen. lines Traits BWSM FEW Egg 42 Egg 90
BWSM - 0.32 0.04 0.07
G3

FEW 0.47 - -0.81 -0.75
Tonta Gel Egg 42 -0.43 -0.63 - 0.65

Egg 90 -0.19 -0.54 0.83 -
BWSM - 0.68 -0.59 -0.53
FEW 0.74 - -0.84 -0.78
Egg 42 -0.66 -0.71 - 0.74

Tanta G-2

anta G Egg 90 -0.61 -0.73 0.76 -
BWSM - 0.69 -0.75 -0.87
FEW 0.55 - -0.85 -0.76
Mamourah Egg 42 -0.65 -0.22 - 0.95

Egg 90 0.62 0.38 0.94 -

Gen. generation; G3= generation 3; BWSM= body weight at sexual maturity; FEW= first egg weight; Egg 36 = Egg
number at 36 wks Egg and 42 = Egg number at 42 wks.

TABLE 8. Heritability+SE at three generations of BWSM, FEW, Egg 42 and Egg 90 for Tanta G-1, Tanta G-2 and
Mamourah chickens

Gen. lines BWSM FEW Egg 42 Egg 90
Tanta G-1 0.11+0.08 0.19+0.07 0.43+0.22 0.26+0.03
Gl Tanta G-2 0.13+0.06 0.17+0.08 0.12+0.06 0.28+0.11
Mamourah 0.11+0.12 0.18+0.16 0.53+0.20 0.52+0.22
Tanta G-1 0.11+0.09 0.19+0.08 0.23+0.09 0.35+0.12
G2 Tanta G-2 0.38+0.17 0.11+0.10 0.11+0.10 0.18+0.12
Mamourah 0.12+0.12 0.17+0.16 0.54+0.20 0.50+0.22
Tanta G-1 0.21+0.11 0.28+0.13 0.23+0.12 0.48+0.15
G3 Tanta G-2 0.31+0.13 0.16+0.13 0.44+0.14 0.40+0.14
Mamourah 0.12+0.12 0.18+0.16 0.52+0.20 0.51+0.22

Gen. generation; G3= generation 3; BWSM= body weight at sexual maturity; FEW= first egg weight; Egg 42 = Egg
number at Egg 90 = Egg number and at 90 wks 42 wks.

Egypt. J. Vet. Sci. Vol. 55, (Special issue) (2024)



2076

G.S. RAMADAN et al.

References

1.

10.

11.

Heba, 1. S., Aboelhassan, M. D., El-Komy, E. M.,
Abd El-karim, R. E. and Karima, F. M. SNP of
c¢GH gene in Egyptian chicken breeds at Mspl site.
Biosciences Biotechnology Research Asia, 14(1),
33-41 (2017).

Hassanane, M.S., Hassan, A.A., Ahmed, F.M.,
El-Komy, E.M., Roushdy, K.M. and Hassan,
N.A., Identification of Mx gene nucleotide
dimorphism (G/A) as genetic marker for antiviral
activity in Egyptian chickens. Journal of Genetic
Engineering and Biotechnology, 16(1), 83-88
(2018).

Khawaja, T., Khanb, S. H., Mukhtara, N., Ullaha,
N. and Parveenb, A. Production performance, egg
quality and biochemical parameters of Fayoumi,
Rhode Island Red and their reciprocal crossbred
chickens. Journal of Applied Animal Research,
41(2), 208-217 (2013).

Nassar, F.S., Elsherif, H.R., EI-Komy, E.M. and
Stino, F.K.R. Growth performance, carcass yield,
and humoral immune response in three broiler
crosses. Bioscience Research, 16 (1), 54-65
(2019).

Kosba, M.A. and Abd El-Halim, H.A.H.,
Evaluation of the Egyptian local strains of
chickens. Egyptian Poultry Science Journal,
28(5), 1239-1251 (2008).

Horst, P. Native fowl as a reservoir for genomes
and major genes with direct and indirect effects
on the adaptability and their potential for
tropically orientated breeding plans. Archiv fuer
Gefluegelkunde, 53(3),93-101 (1989).

Jaturasitha, S., Chaiwang, N. and Kreuzer, M.
Thai native chicken meat: an option to meet the
demands for specific meat quality by certain
groups of customers; a review. Animal Production
Science, 57, 1582e1587 (2016).

Padhi, M.K. Importance of Indigenous Breeds
of Chicken for Rural Economy and Their
Improvements for Higher Production Performance.
Scientifica, 1-9 (2016).

Bungsrisawat, P., Tumwasorn, S., Loongyai,
W., Nakthong, S. and Sopannarath, P. Genetic
parameters of some carcass and meat quality traits
in Betong chicken (KU line). Agriculture and
Natural Resources, 52(3), 274-279 (2018).

Abd El-Gawad, Elham., Khalil, A. Z. and Magda
M., Balat. Genetic analysis of new breed of
chickens “Mamourah”. Egyptian Journal of
Genetics and Cytology, 8(3), 303 — 314 (1979)

Muir, WM., Wong, G.K.S., Zhang, Y., Wang, J.,
Groenen, M.A., Crooijmans, R.P., Megens, H.J.,

Egypt. J. Vet. Sci. Vol. 55, (Special issue) (2024)

12.

13.

14.

15.

16.

17.

18.

19.

Zhang, H., Okimoto, R., Vereijken, A., Jungerius,
A., Albers, G.A. Lawley, C.T., Delany, M.E.,
MacEachern, S. and Cheng, H.H. Genome-wide
assessment of worldwide chicken SNP genetic
diversity indicates significant absence of rare
alleles in commercial breeds. Proceedings of the
National Academy of Sciences, 105(45), 17312-
17317 (2008).

Ramadan, G.S., Moghaieb, R.E., EL-Ghamry,
A.A., EL-Komy, EM. and Stino, F.K.R.
Microsatellite marker associated with body weight
in local Egyptian broiler line Cairo B2. Bioscience
Research, 15(4), 3188-3201 (2018)

Stainton, J.J., Charlesworth, B., Haley, C.S.,
Kranis, A., Watson, K. and Wiener, P. Use of high-
density SNP data to identify patterns of diversity
and signatures of selection in broiler chickens.
Journal of Animal Breeding and Genetics, 134(2),
87-972017) ).

Nassar, F. S., Moghaieb, R. E. A., Abdou, A. M. and
Stino, F. K. E. Microsatellite markers associated
with body and carcass weights in broiler breeders.
African Journal of Biotechnology, 11(15), 3514-
3521 (2012).

Ramadan, G.S., Moghaieb, R.E., El-Ghamry,
A.A., El-Komy, E.M., Nassar, F.S., Abdou, A.
M., Mona, A.G., and Stino, F. K. R. Effect of
selection for high live body weight on slaughter
performance of broiler breeders. Egyptian Poultry
Science Journal, 34, 289-304 (2014).

Ramadan, G.S. Molecular Markers as A Tool
for Selection in Local Egyptian Chickens. Ph.D.
THESIS, Faculty of Agriculture, Cairo University,
Egypt, 127P, (2019).

Chu, T.T., Madsen, P., Norberg, E., Wang, L.,
Marois, D., Henshall, J. and Jensen, J. Genetic
analysis on body weight at different ages in
broiler chicken raised in commercial environment.
Journal of Animal Breeding and Genetics, 137(2),
245-259 (2020).

Ullengala, R., Prince, L.L.L., Haunshi, S., Paswan,
C. and Chatterjee, R. Estimation of breeding
value, genetic parameters and maternal effects of
economic traits in rural male parent line chicken
using pedigree relationships in an animal model.
Journal of Animal Breeding and Genetics, 138(4),
418-431 (2021).

Savegnago, R.P., Buzanskas, M.E., Nunes, B.D.N.,
Ramos, S.B., Ledur, M.C., Nones, K. and Munari,
D. P, Heritabilities and genetic correlations
for reproductive traits in an F2 reciprocal cross
chicken population. Genetics and Molecular
Research, 10(3) 1337-1344 (2011).


https://www.cabidigitallibrary.org/action/doSearch?do=Egyptian+Journal+of+Genetics+and+Cytology
https://www.cabidigitallibrary.org/action/doSearch?do=Egyptian+Journal+of+Genetics+and+Cytology

HERITABILITY, GENETIC AND PHENOTYPIC CORRELATIONS IN THREE ... 2077

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Barbato, G. F. Genetic architecture of growth
curve parameters in chickens. Theoretical and
Applied Genetics, 83(1), 24-3 (1991).

Le Bihan-Duval, E.,
Millet, N. and Beaumont, C. Genetic analysis of

Mignon-Grasteau, S.,

a selection experiment on increased body weight
and breast muscle weight as well as on limited
abdominal fat weight. British Poultry Science,
39(3), 346-353 (1998).

Adeyinka, 1. A., Oni, O. O., Nwagu, B. L. and
Adeyinka, F. D. Genetic parameter estimates of
body weights of naked neck broiler chickens.
International Journal of Poultry Science, 5(6),
589-592 (2006).

Dana, N., Vander Waaij, E.H. and Van Arendonk,
J.A. Genetic and phenotypic parameter estimates
for body weights and egg production in Horro
chicken of Ethiopia. Tropical Animal Health and
Production, 43(1), 21-28 (2011).

Nunes, B.D.N., Ramos, S.B., Savegnago, R.P.,
Ledur, M.C., Nones, K., Klein, C.H. and Munari,
D.P. Genetic parameters for body weight, carcass
chemical composition and yield in a broiler-layer
cross developed for QTL mapping. Genetics and
Molecular Biology, 34(3), 429-434 (2011).

Norris, D. and Ngambi, J.W. Genetic parameter
estimates for body weight in local Venda chickens.
Tropical Animal Health and Production, 38(7),
605-609 (2006).

Lwelamira, J., Kifaro, G.C. and Gwakisa, P. S.
Genetic parameters for body weights, egg traits
and antibody response against Newcastle Disease
Virus (NDV) vaccine among two Tanzania chicken
ecotypes. Tropical Animal Health and Production,
41(1), 51-59 (2009).

Rizk, A.M., Ramadan, G.S., Abdou, A.M., EI-
Weshahy, O.A. and Rashed, O.S. Productive
performances of tanta g-2 genotype selected
for high body weight. Egyptian Poultry Science
Journal, 42(1) 1-16 (2022a).

Rizk, A., Ramadan, G.S., Abdou, A.E., El-
Weshahy, O.A. and Rashed, O.S. Evaluation of
production and reproductive traits of mamourah
Egyptian local chicken and crossbreed tanta g-1.
Advances in Animal and Veterinary Sciences,
10(12), 2571-2577 (2022b).

Robert, C. P. and Casella, G. Monte Carlo
Statistical Methods, 2" Springer-Verlag. New
York, (2004).

30.

31.

32.

33.

34.

35.

36.

Hadfield, J. D. MCMC methods for multi-response
generalized linear mixed models: the MCMC

glmm R package. Journal of Statistical Software,
33, 1-22 (2010).

Nassar, F.S.
through modern biotechnological methods. PhD,
Thesis, Cairo University, Egypt, (2013).

Improving broiler performance

Peertile, S.F.N., Zampar, A., Petrini, J., Gaya,
L.D.G., Rovadoscki, G.A., Ramirez-Diaz, J. and
Mourdo, G. B. Correlated responses and genetic
parameters for performance and carcass traits
in a broiler line. Revista Brasileira de Saude e
Produgdo Animal, 15(4), 1006-1016 (2014).

Manjula, P., Park, H.B., Seo, D., Choi, N., Jin, S.,
Ahn, S.J. and Lee, J. H. Estimation of heritability
and genetic correlation of body weight gain
and growth curve parameters in Korean native
chicken. Asian-Australasian Journal of Animal
Sciences, 31(1), 26-31 (2018).

Niknafs, S., Nejati-Javaremi, A., Mehrabani-
Yeganeh, H. and Fatemi, S.A. Estimation of
genetic parameters for body weight and egg
production traits in Mazandaran native chicken.
Tropical Animal Health and Production, 44(7),
1437-1443 (2012).

Zhao, J.P., Chen, J.L., Zhao, G.P., Zheng, M.Q.,
Jiang, R.R. and Wen, J. Live performance, carcass
composition, and blood metabolite responses
to dietary nutrient density in two distinct broiler
breeds of male chickens. Poultry Science, 88(12),
2575-2584 (2009).

Haq, R., Ehteshamul, H. and Farhanullah, K.M.
Correlation between body weight and egg weight
of Dokki and Fayoumi hen in Pakistan. Journal of
Basic and Applied Sciences, 7(2), 165-168 (2011).

Egypt. J. Vet. Sci. Vol. 55, (Special issue) (2024)



2078 G.S. RAMADAN et al.

4 o Dl &0 B 4 peaall ¢ 4006l el YY) ¢ Al gl (Gand)
"ol ale JlaS oS ¢ Y33, tana daaf ¢Sl daaa UL L) S es < Gla S daay

YAl gl daa) dalud

s - Gall el S pall - A sl s e ) 0 & gand) dgaa - (sl Z LYl
.H_Z.cb)'l\b\jj_@\ﬁ;l\GUN\&‘);.;;@_M_Q_;\Jﬂlli,g):(ué*

il (535 O s edaal) Tl ¥ 5 )y sl GBand) 5 Aad) B Al 5 ) el A A jall Cangs
Open ity czlaal) 20 8 denla Claal) o3 yiind (5 peaall zlaall YL & panll £ Claa g
8 Aeaiinadl Gl e Jgean) o LY arkiedl Aaly AT 5 Cngdll el o JA (ge clbiall 028
platind 5 5 ) sanall § G-2 Unils 5 G- Unils dalide rlas 3L 4336 (e Jlal 2330 (pe Zusl all o3
O Jal 505 30y 5 jpend) Alans rlas b gl Lsba®V) 5000 R ali 2 8 MCMC glmm e 3=
¢G-1 Wailad 0,37 5 VA Cn o) 58 ) (5 5 lia (a dpiaadl il H¥) il claisy) Sllee
on Aallall el V) Gagl i LS By sarall (84,AY 5 0 AY 5 G-2 ek 8 4,3) 5 v ,0Y
AV LI OYA G2 Waikad 4T 4, Y oG] Waidad 80 LU, Y T (e Calina) sl (3
50T G gl el 055 ilbaa 2815 Apeilly AT Y Ui (e Ul Y1 038 a2 )¢ 5 ) sanall
QLRI o Ayl it 5y gemall 0,04 50,V 5 oG-2 Uaihal Y'Y 50,10 (G-l Watlal 4, V8
Gl (s Bk lld (el oy 38 005 Gl s 8 S ) (53 8 Gl 25 sl il
1)) gie Aot gai] Cilend) 03] ity vie duilie L) jn ) dalall e o sl dail) o3a 6l SN

gl Zl) 8 At

sl Zlaall = 35 Ganl —s seaall ol 31 - 3 sl Ll 5Y) sAdIal) coall)

Egypt. J. Vet. Sci. Vol. 55, (Special issue) (2024)



