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June. 27, 2025 The purpose of study is to compare the carcass characteristics and
estimation of genetic parameters of two genotypes of chicks. The
study was carried out, at the Kani-Graw private field — Erbil City.
Accepted: Two genotypes of chickens were selected which were widely raised
in the region, Super-Harco commercial and local chickens. During

Aug. 13,2025 1 pe peak of production, each genotype was distributed to five groups,
with each group including one wing-banded rooster (known sire)
Published: with five hens (dams). Three hundred fertile eggs of two genotypes

were collected. 235 Day old chicks were hatched from fertile eggs,
Dec. 25,2025 | each genotype was considered as first generation to evaluate the es-
timate genetic parameters for carcass characteristics at 12 weeks.
The results cleared that significant differences (P<0.05) between the
two genotypes, commercial chicks showed higher significant in body
weight, carcass weight breast, thigh, wing and live with lower giz-
zard and heart than local chicks. on the other hand, no significant
variation was observed in dressing percentage between two geno-
types. In relation to effect of sex, as it described that the males were
more significantly (P < 0. 05) recorded on all carcass traits except of
dressing percentage and thigh weight. In relation to genetic parame-
ters for carcass traits, the results showed that estimated heritability
of body weight at 12 weeks, dressing percentage, heart, gizzard and
liver weight were low to moderate and ranged from (0.13-0.44) and
(0.14- 0.53) respectively for commercial and local chicks. The ge-
netic and phenotypic correlation estimates among body weight and
carcass characteristics (dressing percentage, heart, gizzard and liver)
illustrated a close relationship between these traits. Positive genetic
and phenotypic correlations were found between above mention
traits from (0.18 -0.52), (0.22-0.74) and (0.09 —0.35), (0.14-0.49) re-
spectively for commercial and local chicks

Keywords: genotypes, carcass, heritability, genetic parameters.

Introduction
Poultry has long been recognized as a primary source of animal protein [1]. Iraqi
boasts a diverse array of chickens, including indigenous types, which are noted for their
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robust resistance to a range of diseases and their ability to thrive under extreme envi-
ronmental and nutritional conditions [2]. Local chicken meat gained acceptance among
customers in many nations because of its particular flavour and texture, especially in
that it contains less fat. [3]. The breeding program needs to include the estimates of
genetic parameters such as heritability, genetic and phenotypic correlations to observe
the target population. These estimates are very important to a reliable breeding plan
[4]. Heritability estimates for carcass traits were reported to be medium-high [5]. Prior
research has demonstrated that selection based on breast area measurements across the
length and width, coupled with BW, led to a genetic gain of 277% per generation [6].
Consequently, the dearth of data on genetic variance components and genetic parame-
ters has constrained genetic advancement. In this regard, heritability estimates for Body
Weight and Carcass Traits in chickens have ranged from moderate to high [5,7,8,9].
The objectives of the study were to estimate heritability and genetic and phenotypic
correlations for carcass characteristics. in local and commercial chicks.

Materials and Methods

This experiment was conducted at Kani-Graw Private Field, which is 22 kilometers
outside of Erbil City, during the period from 26 Sept. 2025 till 8 Feb 2025. Two gen-
otypes of chickens were selected which were widely raised in the region, Super-Harco
commercial and local chickens. During the peak of production (24-25 weeks) each
genotype was distributed to five groups; each group includes one rooster with five hens.
Three hundred fertile eggs of two genotypes were collected. The percentage of hatch-
ability was 74%. 235 Day old chicks were hatched from eggs, each genotype was con-
sidered as first generation to evaluate the productive performance of the offspring pro-
duced by these two breeds. The chicks were divided into 10 cages of equal dimensions
(120 cm length, 60 cm wide, and 70 cm high) at a rate of 20 birds per cage. The floor
was covered with shaving wood 5 cm thick, and 100 chicks of each breed were num-
bered for the purpose of monitoring the studied traits of the chicks individually.

Feeding System

Every chick from the same hatching batch had the same diet. A beginning meal
comprising 20.5% crude protein and 2950 kcal/kg of metabolizable energy was given
to each chicken to ensure that they met the nutritional requirements for Isa Brown from
day one to four weeks of age. After four weeks, the hens were given grower feed that
included 2850 kcal/kg of metabolizable energy and 19% crude protein until they were
ten weeks old. The hens were fed grower feed with 16% crude protein and 2750 kcal/kg
of metabolizable energy after ten to twelve weeks of age.

Dressing Percent

The dressing percentage was calculated for birds slaughtered at 12 weeks of age after
taking measurements and weights for each bird. The dressing percentage was

94



Journal of Kerbala for Agricultural Sciences Issue (4), Volume (12), (2025)

calculated for 20 birds from each genotype after cleaning and preparation according to
the following equation [10].
Carcass percentage (%) = (Carcass weight (g))/ (Slaughter weight (g)) x100
Heritability Estimation

The paternal half-sib ANOVA analysis approach was used to analyze the variance
components that are used in heritability estimation. The heritability for carcass fea-
tures and body weight, were estimated according to [11], via the following formulas:

h? = 46*S/(c*S+c*W)
Where:
h% = narrow sense heritability using paternal half-sib correlation,
6’8 = variance component of the Sire,
o*W= variance component of progenies (error).
Estimation of phenotypic correlation and genetic correlation
The phenotypic correlation (rp) between the observed values of any two traits, let's
say X and Y, was calculated using Pearson formula. [11].
rp, = COVxy / sqrt (6%s(X) 6%s(Y))

The Genetic correlation (re) was estimated as the correlation between additive genes
governing any two traits and had estimated according to the following formula (from
half-sib analysis), via sire variance and covariance components:
re =COVw+COVs /sqrt((c’w(X)+6%s(X)) (o?w(Y)+c6%s(Y)))

Where COVs is covariance component of sire.

Statistical Analysis:

The statistical analysis of the researched traits was carried out utilizing a completely
randomized design with the General Linear Model (GLM) method to estimate the mean
square for each feature. The data were analyzed using the ready-made statistical soft-
ware [12].

The means of each trait were compared using [13], multi-range test at 5% signifi-
cance levels.

Results and Discussion
Carcass Characteristics

Table 1 illustrates the impact of genetic group and sex on several carcass charac-
teristics in 12-week-old chicks. The details include live weight, carcass weight, dress-
ing percentage, and the mass of specific body segments and internal organs. The find-
ings regarding genotype revealed that local chicks had considerably greater live weight
(1565 g) and carcass weight (1005 g) compared to commercial chicks (1360 g and 872
g, respectively), highlighting better growth performance (P < 0. 05). In terms of dress-
ing percentage, no notable difference was recorded between the genetic types, indicat-
ing that both types showed comparable efficiency in converting body weight into meat
yield. Regarding body cuts, the local chicks displayed notably larger weights for
thighs, breasts, wings, and backs when compared to commercial chicks, showcasing
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their better muscle development. On the other hand, local chicks had significantly
heavier necks and hearts, gizzards and livers (P < 0.05). This could indicate genetic
variations in organ development or physiological adaptations.

The results indicated that the effect of sex indicated that males were significantly heav-
ier than females for both live weight (1503.12 g vs. 1254.28 g) and carcass weight (989
g vs. 808 g), confirming the common occurrence of sexual dimorphism in poultry (P <
0.05).

The dressing percentage did not display significant differences between the sex sug-
gesting that both males and females converted their live weight into carcass weight at
similar rates. In the analysis of body cuts and organs, males had notably higher weights
in breast, back, neck, heart, gizzard, and liver compared to females. Although males
had higher thigh and wing weights on average, only the breast and internal organs con-
sistently showed significant differences (P < 0. 05). Additionally, females had lower
organ weights overall, which is commonly observed due to variations in growth rate
and physiological maturity. These findings agree with those presented [14], who noted
that the analysis of carcass cut proportions by genotype indicated that the SS genotype
outperformed the WW genotype, which was similarly reflected in the crossbreds. The
SS genotype had significantly (P < 0. 05) higher measurements compared to the WW
genotype. According to [15], there was a significant difference (P<0.05) between the
Black Iraqi line and White line chicks in terms of carcass weight, dressing percentage,
and carcass parts. Furthermore, the white line was more significantly (P<0.05) found
on the gizzard, thighs, neck, and carcass compared to the black line. Although [16],
who mentioned that breed significantly (P<0.05) influences on carcass weight and per-
centage of carcass cuts. Also, [17], they stated that the genotype of the hybrid (Ross
308 and Cobb500) and sex had significant impact on dressing percentage and weight
carcass. Also, the males are the superior of the carcass weight and dressing percentage
than female. On the other hand, there were none no significant differences in the dress-
ing percentage of the carcass parts when compared Ross308 and Hubbard strains at 42
days [18]. Another researcher [19], which reported no significant variations in live
weight and carcass characteristics between two genotypes of heavier strains at 18
weeks, Furthermore [20], reported that genotypes had no significant differences in
dressing percentage and percentage of parts of carcass, additionally [21], indicated that
no significant differences between Iranian and indigenous chickens bred in the same
management in term of carcass characteristics.
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Traits Live Weight ‘ggi;chatsjg ?J;‘s’/i- Thigh/g | Breast/g | Wings/g | Back/g | Neck/g | Heart/g z:;rls;g Liver/g
Overall 1462.50 + 938.4 64.12 277 225.33 127.167 170.667 | 45.500 11.50 40.333 36
42 .84 +34.45 +1.17 +10.70 +9.17 +4.61 +6.38 +2.99 +0.49 +1.32 +2.24
Genotypes
Local Chicks | 13652% 100sax | O4212 1 g0pqu | 2400001 yag, | 182 sy 0 | g | P00 3966
72.039 63.334 21333 18.528 17.229 b+7.488 9.915 5.318 +0.655 1.260 4.125
Exofic Chicks | 1360b 8720+ | *40% 1 oeaba | 2100+ | 118be | 1606+ [ 38bs | 9bs | 37bs | 33as
17.829 17.538 0.505 4.884 1.464 2.330 7.319 1.069 0.535 2.171 1.813
Sex
Sex Live Weight Carcass Dress- Thigh/g. | Breast/g. | Wings Back Neck | Heart Giz- Liver
Weight /g ing% zard
64.50 42.143 35.929
Females 1254.286 b+ 808.929 b + at 245 a+ 193.21b | 112.50 at | 138.571 b 10.929 b b+ 29.643 b
73.684 61.669 19.344 | £17.608 6.457 b+ 90951 + +0.569 + 3.686
2.133 1.588
4.050
65.172 235.625 59813 52.063
Males 1503.125a+ 989.063 a+ ot 282 a+ q 115.625a | 176.250 a 13.875a o+ 43.250 a
25.815 21.131 10.368 +6.768 | a+5.449 + +0.625 +1.963
1.194 +4.054 3564 1.138

Different letters in the same column indicate significant differences between the lines and sex at a significance level of (P<0.05).
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Genetic parameters for the body weight, dressing percentage, heart, gizzard and
liver of commercial chicks at 12 weeks

Table (2) presented results that elucidated the primary genetic parameters heritabil-
ity values (on the diagonal), genetic correlations (above the diagonal), and phenotypic
correlations (below the diagonal)—for body weight, dressing percentage, heart, giz-
zard, and liver weights in commercial chicks at 12 weeks of age.

The Heritability Estimates (Diagonal) indicated that these values are predominantly
moderate to low, suggesting substantial contributions from environmental factors to
trait variability. Gizzard weight (0.44) and body weight (0.41) exhibited the highest
heritability, indicating a greater opportunity for genetic enhancement. Conversely,
liver weight (0.13) revealed very low heritability, signifying a strong influence from
environmental factors or physiological variability. Other traits, including heart weight
(0.34) and dressing percentage (0.33), also showed moderate heritability, making them
viable but slower candidates for selection. In addition, the Genetic Correlations (Above
the Diagonal) showed that most genetic correlations were positive, indicating how
traits may react concurrently under selection. Body weight is positively genetically
correlated with dressing percentage (0.67) — suggesting that selecting for heavier birds
could enhance carcass yield. It also correlates positively with liver (0.42) and gizzard
(0.34) weights, indicating a collective genetic influence on body composition. Dressing
percentage presents strong genetic associations with liver weight (0.58) and gizzard
(0.47), suggesting improvements in carcass yield may also affect internal organ devel-
opment. On the other hand, genetic correlations involving heart weight are relatively
weaker, ranging from 0.18 to 0.35, indicating a more independent genetic control.

Moreover, the Phenotypic Correlations (Below the Diagonal) usually exhibit posi-
tive values but are notably lower than genetic correlations. The strongest phenotypic
correlations exist between body weight and dressing percentage (0.31), and between
gizzard and liver weight (0.52) — indicating a close linkage in observed expression.
Liver weight demonstrates low phenotypic correlations with the majority of traits, con-
sistent with its low heritability and possibly high individual variation.
These findings conclude that body weight and gizzard weight are the most heritable
traits and, in conjunction with dressing percentage, represent attractive targets for se-
lection in commercial poultry breeding. This information serves as a foundation for
balanced breeding strategies aimed at enhancing growth performance while upholding
carcass and organ quality across commercial poultry populations. Comparable genetic
correlation estimates for these traits were reported by [22], showing correlation ranges
from 0.12 between BWO0 and liver to 0.68 between BW16 and leg. [23 ], were conducted
study to estimate Genetic parameters of body weight, carcass, and internal organs traits
they revealed that the low value of heritability estimated in body weight, dressing per-
centage, heart weight and back weight their range was (0.13—0.21) compared to the
other traits which ranged from medium to high (0.31-0.69). Estimates of the genetic
and phenotypic correlation between dressing percentage and BW22 were low. Dress-
ing percentage also had low phenotypic correlations with thigh weight. The genetic and
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phenotypic correlations had positive medium to high with other traits. Moderate to
strong positive genetic and phenotypic correlations of body weight with carcass traits
of chicken have also been reported by [8,24]. In addition, it appears that selection based
on body weight may improve some of the carcass weight given the medium to moderate
positive genetic correlation estimates between growth, carcass, and internal organ traits
of local and commercial chicks.

Table (2): Genetic parameters for the body weight, dressing percentage, heart, gizzard
and liver of commercial chicks at 12 weeks.

Traits Body weight /g Dressing % Heart/g Gizzard/ g Liver/g
Body weight/ g 0.41 0.67 0.18 0.34 0.42
Dressing % 0.31 0.33 0.26 0.47 0.58
Heart/ g 0.17 0.35 0.34 0.28 0.24
Gizzard / g 0.21 0.16 0.19 0.44 0.52
Liver /g. 0.19 0.18 0.26 0.09 0.13

The values on, above, and below the diagonal are estimates of heritability, genetic
and phenotypic correlations between traits, respectively

Genetic parameters for the body weight, dressing percentage, heart, gizzard and
liver of local chicks at 12 weeks.

The results shown in table (3) revealed that the Genetic Parameters for Carcass and
Organ Traits in Local Chicks at 12 Weeks demonstrated that the Genetic and Pheno-
typic Parameters in Local Chicks, such as heritability (found on the diagonal), genetic
correlations (noted above the diagonal), and phenotypic correlations (noted below the
diagonal) for body weight, dressing percentage, heart, gizzard, and liver weight in local
chicks at 12 weeks of age.

Heritability Estimates (found on the diagonal) indicated that most traits have mod-
erate heritability values, suggesting a good opportunity for genetic advancements
through selective breeding. The heritability for Body weight (0. 44) and gizzard weight
(0. 53) is the highest, showing that these traits are significantly shaped by genetics. In
contrast, the dressing percentage (0. 39) and heart weight (0. 29) also display moderate
levels of heritability. Conversely, the liver weight (0. 14) reveals low heritability, indi-
cating that environmental or non-genetic aspects may play a larger role. The genetic
Correlations (noted above the diagonal) indicated that body weight has a strong posi-
tive genetic correlation with dressing percentage (0. 74), suggesting that heavier birds
often have better carcass yields. Moreover, liver weight (0. 52) and gizzard weight (0.
41) also show that there is shared genetic influence on growth and organ size, while
the dressing percentage strongly correlates with gizzard (0. 59) and liver (0. 69)
weights, implying that selecting for these internal organs might enhance carcass traits.
Additionally, heart weight exhibits moderate genetic correlations with other attributes,
indicating that it may have a more independent genetic effect.
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The Phenotypic Correlations (listed below the diagonal) demonstrated that these
correlations are generally positive, although they are lower than genetic correlations.
The strongest phenotypic ties occur between body weight and dressing percentage (0.
49) as well as between gizzard and liver weights (0. 56). These findings imply that
these traits often increase together when looked at in real measurements, even if they
are not fully governed by genetics. These results indicate that local chicks display mod-
erate heritability for important traits such as body weight, gizzard weight, and dressing
percentage, showcasing their potential for genetic enhancement. The strong genetic
links between body weight and carcass indicators imply that selecting for weight gain
might also bring improvements in dressing percentage and organ development. How-
ever, the low heritability of liver weight suggests it may not respond much to selection
pressures. Such findings are essential for developing breeding strategies that contribute
to better growth and carcass standards in local poultry varieties.

The estimates of genetic and phenotypic correlations among body weight, and car-
cass traits showed that there is a notable genetic link between carcass percentage and
body weight traits. It was noted that an increase in the percentage of carcass was linked
to an increase in body weight, indicating that as body weight rises, some results of the
percentage of carcass [22]. Also, [25], found a strong positive genetic correlation (r =
0. 95) between body weight at 38 days and carcass weight in broilers. Similarly [26],
confirmed a high genetic correlation value of 0. 85. This indicates that utilizing body
weight as a selection factor could enhance the carcass percentage, potentially boosting
profit from these types.

Most traits showed high positive genetic and phenotypic correlations, with the ex-
ception of dressing percentage and BW22, which showed moderate values of genetic
and phenotypic correlation. Additionally, head weight showed weak phenotypic rela-
tionships with live weight and gizzard weight. When selection is focused on increasing
BW22, estimates of the genetic connection between BW22 with dressed weight, breast
weight, thigh weight, wing weight and drumstick weight were positive and strong, in-
dicating that these traits could lead to indirect genetic gains. Also, estimates of the
genetic connection between BW22 and dressed weight, breast weight, thigh weight,
wing weight and drumstick weight were positive and strong, indicating that these traits
could lead to indirect genetic gains. [23].

Table (3): Genetic parameters for the body weight, dressing percentage, heart, gizzard
and liver of local chicks at 12 weeks.

Traits Body /;velght Dressing % Heart/g Glzzgard/ Liver/g
Body weight /g 0.44 0.74 0.22 0.41 0.52
Dressing % 0.49 0.39 0.34 0.59 0.69
Heart/ g 0.27 0.24 0.29 0.32 0.38
Gizzard/ g 0.26 0.14 0.24 0.53 0.56
Liver /g 0.25 0.17 0.21 0.14 0.14
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The values on, above, and below the diagonal are estimates of heritability, genetic and
phenotypic correlations between traits, respectively

The genetic estimations of carcass traits may provide useful information in deter-
mining a successful breeding strategy. Incorporating body weight as selection criteria
in breeding programs will significantly increase the carcass percentage, and potentially
improve the production benefit of the strains. Owing to positive genetic associations
between body weight and carcass traits, assessing body weight at a young age may be
a fair and reliable predictor of carcass traits in future selection program.
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