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Abstract

This study was conducted to compare the quality characteristics of eggs obtained at
different ages from Anadolu-T (A) and Cobb-500 (C) parents. Both genotypes were kept
in the same house under similar rearing conditions, and a total of 1200 eggs were used
from 552 females in 3 pens, obtained at ages of 34, 44, 54, and 64 weeks. As the age of
the flock increased, egg weight, albumen height, egg width, and egg length increased in
both genotypes, while the shape index decreased. Egg weight was 3 g heavier in C
(p<0.05). Due to a similar situation in albumen height, the Haugh unit was found to be
higher in C (p<0.05). While egg width and length increased with weekly age, the shape
index value decreased (p<0.05). Although C had a higher shell thickness value (p<0.05),
there was no difference in average shell breaking strength (p>0.05). The shape index
was closer to the standard values in A, while it was higher in C (p<0.05). In conclusion,
it was determined that both genotype and age have a significant effect on egg quality
characteristics. It was determined that A should be improved in quality characteristics
that directly or indirectly affect broiler performance.

Introduction

Poultry production worldwide constitutes one of
the most important components of animal protein
supply and plays a strategic role in meeting the
nutritional demands of the growing human population
(FAO, 2015; FAO, 2021). The improvements achieved in
broiler production efficiency are largely attributed to
advances in genetic selection, nutritional strategies, and
environmental management practices. However, in
terms of the sustainability of the production chain,
breeder flock performance and the quality of hatching
eggs obtained from these flocks are of critical
importance (Cobb-Vantress Inc., 2018).

The physical and chemical characteristics of
hatching eggs have a direct impact on embryonic
development and chick quality, with the quantity and
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distribution of nutrients within the egg forming the basis
of this process (Noble and Cocchi, 1990; Nys et al., 1999;
Willemsen et al., 2008). While the yolk serves as the
primary energy source for the embryo, the albumen
provides the essential building blocks required for
protein synthesis; meanwhile, the eggshell plays a vital
role in gas exchange and calcium supply (Hincke et al.,
2012; Nangsuay et al., 2013).

Egg quality traits are determined by numerous
factors, including genotype, breeder age, feeding
program, environmental conditions, and storage
duration. As breeder age increases, egg weight generally
shows an upward trend, whereas internal quality
characteristics (e.g., Haugh unit and albumen quality)
may decline (Tona et al.,, 2004; Ldpez et al.,, 2005;
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Kontecka et al., 2012; Nowaczewski et al., 2022; van
Emous, 2023; Alo et al., 2024; Wang et al., 2025). Egg
weight is also a key determinant of chick quality and
broiler performance. It has been reported that increases
in egg weight lead to higher chick hatch weight and
improved early growth performance; however, this
effect tends to diminish in later stages of growth (Igbal
et al.,, 2017). Nevertheless, excessively large or small
eggs may adversely affect both hatchability and chick
quality (Ma et al., 2024). Furthermore, the fact that egg
weight is a genetically controlled trait with relatively
high heritability highlights the importance of selection
programs targeting this characteristic (Hartmann et al.,
2003; Savegnago et al., 2011).

It has been reported that egg quality traits not only
influence hatchability but also directly affect the growth
performance of broilers. In particular, significant
relationships have been identified between egg weight
and shape characteristics and both chick weight at hatch
and subsequent body weight. Moreover, certain
morphological egg traits have been suggested as
potential selection criteria for improving live weight
(Ugar and Kahya, 2024). Similarly, the performance of
chicks obtained from breeder eggs has been reported to
be closely associated with genetic background, parental
line combinations, and incubation characteristics
(Erensoy and Sarica, 2022). Genotype is one of the most
important factors determining egg quality traits. While
commercial hybrid lines are selected for high production
performance, native and local genotypes offer
significant advantages in terms of environmental
adaptability, disease resistance, and the conservation of
genetic diversity (Calik and Obrzut, 2023). It has been
reported that there are substantial differences among
genotypes with respect to egg weight, shell
characteristics, yolk-to-albumen ratio, and internal
quality parameters (Narushin and Romanov, 2002; Rizzi
et al., 2023; Krawczyk et al., 2023).

In addition to genotype, environmental and
management factors, as well as the interactions among
these factors, play a crucial role in determining egg
quality traits. Previous studies have demonstrated that
genotype x environment interactions significantly
influence both internal and external egg quality
parameters (Eshetie et al., 2024). Considering all these
factors, the combined evaluation of different genotypes
and breeder ages in relation to egg quality traits is of
great importance for optimizing breeder management
and hatchery performance. In particular, the
comparison of native genetic resources with commercial
lines represents a critical area of research for both
improving production efficiency and conserving genetic
diversity. In this study, it was aimed to compare the egg
quality traits of a native meat-type line, Anadolu-T, and
a commercial line, Cobb500, at different breeder ages.
The findings obtained are expected to contribute to the
literature by revealing the performance potential of
native genetic resources and enabling their comparative
evaluation with commercial lines.
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Materials and Methods

This study was conducted at the Animal Production
Application and Research Center of Kahramanmaras
Siitcli imam University. In the experiment, a native meat-
type local line (Anadolu-T) and a commercial line
(Cobb500) were used. Anadolu-T and Cobb-500 breeders
were reared in three replicates. At the beginning of the
laying period, 92 females were allocated to each
replicate, resulting in 276 females per treatment and a
total of 552 females in the study. Anadolu-T and Cobb500
males were reared separately from the females until 26
weeks of age, after which 9 males were introduced into
each female replicate. The poultry house was a fully
controlled enclosed facility measuring20mx7m.Al1lm
central corridor was established, and the house was
divided into three compartments on each side, forming
the experimental replicates. ach replicate consisted of an
area measuring3mx 6 m (18 m?). Anareaof2mx7m
was left vacant at the front section of the house.
Ventilation was provided through a combination of
minimum ventilation fans, tunnel fans, inlets (flaps), and
cooling pads. Lighting was supplied using daylight-
colored LED bulbs. During the rearing period, a
photoperiod of 12 hours light and 12 hours dark with an
intensity of 19 lux was maintained until the end of the
22nd week. At the 23rd week, the light period was
increased by 2 hours, and thereafter, the lighting
duration was extended by 1 hour per week until reaching
a constant schedule of 16 hours light and 8 hours dark. In
the 23rd week, light intensity was also increased to 55
lux. Light intensity was measured at feeder level between
two bulbs using a Lutron LX-101 lux meter. Feeding was
carried out manually using trough feeders. Both female
and male chicks were fed ad libitum during the first two
weeks; thereafter, restricted feeding was applied based
on weekly body weight measurements and calculated
average live body weights. Weekly feed increments were
determined according to the average body weights in
line with the Cobb500 Breeder Management Guide
(Cobb-Vantress Inc., 2018). From the 6th week onwards,
a skip-a-day feeding program (6/1) was implemented in
both sexes, followed by a 5/2 feeding program at the 8th
week (6/1 feeding: 6 days feeding and 1 day fasting; 5/2
feeding: feeding on 5 days with 2 non-consecutive fasting
days). The total feed allocated for 7 days was provided
over 6 or 5 days accordingly. At the 19th week, the
feeding program was reverted to 6/1, and at the 22nd
week, daily feeding was resumed. On fasting days, 3 g of
barley per bird was scattered on the litter.

The parents were fed using a standard diet and
feeding program. The diets used and their compositions
are presented in Table 1. A breeder starter diet was
provided during the first 4 weeks, followed by a breeder
developer diet from weeks 5 to 24. With the onset of egg
production, females were transitioned to a layer phase 1
diet, while males were fed a breeder male diet. From the
46th week onwards, females were switched to a layer
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phase 2 diet. The types of diets provided according to
the age of the birds and their nutritional compositions
are given in Table 1.

Eggs used for analysis were collected from the same
day at 34, 44, 54, and 64 weeks of age. After collection,
the eggs were stored for one day and analyzed on the
following day. Non-hatching eggs were excluded, and
only eggs suitable for incubation were used. A total of
1,200 eggs were analyzed, with 150 eggs per genotype at
each sampling week. Egg quality analyses were
performed using a DET-6000 device. Eggshell color and
yolk color measurements were carried out using a Konica
Minolta Color Reader. Statistical analyses were
conducted using a 2 x 4 factorial experimental design (2
genotypes x 4 ages) with the SPSS 26 software package,
and differences among means were evaluated using
Duncan’s multiple range test.

Results and Discussion

The results of the study are presented in the
following tables and figures, and the findings are
discussed in this section. In this study, egg quality traits
of Anadolu-T and Cobb-500 genotypes at different
breeder ages were compared, and it was determined
that both genotype and age had significant effects on
many parameters. In terms of egg weight, the Cobb-
500 genotype exhibited higher values compared to
Anadolu-T (P<0.01). This result can be explained by the
higher production performance of commercial hybrid
lines, which has been achieved through long-term
selection programs. Indeed, numerous studies have
reported significant differences in egg weight among
different genotypes (Rizzi et al., 2023; Calik and Obrzut,
2023). Furthermore, egg weight is emphasized as a
genetically controlled trait that can be improved
through selection (lgbal et al., 2017). In a study
conducted using different genotypes (Anadolu-T, Cobb
500, and Ross 308), it was reported that both the
incubation system and genotype had significant
effects, particularly on post-hatch chick weight, body
length, and early livability (Gller and Petek, 2026). In
this context, the evaluation of egg quality traits that
directly or indirectly affect chick weight in the present
study is of considerable importance.

With advancing age, significant increases in egg
weight were observed (P<0.01), with the highest values
recorded at 64 weeks. This finding is consistent with
studies reporting that egg weight increases as breeder
age advances (Kontecka et al., 2012). The increase in egg
weight is mainly attributed to the rise in yolk weight. No
significant difference was found between genotypes in
terms of eggshell breaking strength (P>0.05), whereas
age had a significant effect on this parameter (P<0.01).
Eggshell strength was observed to decrease with
advancing age. This result is in agreement with previous
studies reporting a decline in shell quality as age
progresses (Kontecka et al., 2012). The reduction in shell
quality is thought to be associated with changes in
calcium metabolism and the eggshell formation process
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occurring with advancing age. In terms of albumen
height and Haugh wunit, the Cobb-500 genotype
exhibited significantly higher values compared to
Anadolu-T (P<0.01). This finding indicates that
commercial lines may also demonstrate superior
performance in internal egg quality traits. It has been
reported that internal egg quality characteristics vary
depending on genotype, with higher Haugh unit values
particularly observed in commercial hybrids (Krawczyk
et al.,, 2023). The effect of age on albumen height and
Haugh unit was also found to be significant (P<0.01). In
general, changes in internal quality parameters were
observed with advancing age, with declines occurring
during certain periods. This is consistent with studies
reporting a decrease in albumen quality as age increases
(Kontecka et al., 2012). These changes in albumen
quality are associated with alterations in protein
structure and variations in water content. The genotype
x age interaction was found to be significant only for
albumen height (P<0.05), while its effect on other traits
was not significant. This suggests that some quality traits
vary independently of genotype and age, whereas in
certain parameters, these factors may act jointly.
Similarly, genotype x environment interactions have
been reported to exert limited but significant effects on
egg quality traits (Eshetie et al., 2024). The findings
presented in Table 2 indicate that the commercial Cobb-
500 genotype demonstrates superior performance in
terms of egg weight and internal quality traits, whereas
some quality characteristics (particularly shell strength)
decline with advancing age. These results highlight the
importance of jointly evaluating genotype and age
factors for optimizing breeder management and
hatching egg quality.

In Table 3, the effects of Anadolu-T and Cobb-500
genotypes on eggshell thickness and egg morphological
characteristics (width, length, and shape index) were
evaluated, and both genotype and age were found to
have significant effects on all traits (P<0.01). In terms of
eggshell thickness, the Cobb-500 genotype exhibited
higher values compared to Anadolu-T (P<0.01). This
finding can be attributed to the ability of commercial
hybrid lines to produce eggs with more stable and
durable shell quality. Indeed, it has been reported that
genotype has a significant effect on shell thickness and
shell quality, with considerable variation observed
among different genotypes for these traits (Rizzi et al.,
2023; Calik and Obrzut, 2023). Eggshell thickness is also
emphasized as a critical trait for hatchability and
embryonic development (Kontecka et al., 2012). When
the effect of age on eggshell thickness was examined,
the highest values were obtained at 54 weeks, followed
by a partial decline at more advanced ages (P<0.01). This
result is consistent with studies reporting that shell
quality changes with advancing breeder age and may
deteriorate after a certain age (Kontecka et al., 2012).
These changes in eggshell thickness are thought to be
associated with age-related alterations in calcium
metabolism and mineral utilization efficiency.



Poultry Studies, 23(1), 34-41 37

Table 1. Types of feed used in parents and their nutritional values

Feed Types Breeder Breeder 1stProduction 2" Production Rooster
Starter Developer Term Term Feed
Age (week) 0-4 5-24 25-45 46-64 25-64
Dry Matter (%) 88,92 87,78 88,29 88,16 87,01
ME (Kcal/kg) 2800 2800 2750 2750 2700
CP (%) 18,00 15,00 15,00 14,50 11,50
Ca (%) 1,10 1,00 2,75 2,80 0,70

Table 2. Average egg weight, breaking strength, albumen height, and Haugh unit according to genotypes and ages

. Breaking .
Genotype hge Egg Weight Strength Albumen Height Haugh Unit
(Week) (g) N mm
Anadolu-T 65.70b 40.58 5.47° 69.36°
Cobb-500 68.412 40.55 6.292 75.372
SEM 0.251 0.414 0.061 0.530
34 61.014 43.182 5.69¢ 73.002
44 66.00¢ 41.592 5.54¢ 69.93b
54 69.48b 39.94b 6.02b 72.932
64 71.732 37.55¢ 6.272 73.612
SEM 0.355 0.583 0.086 0.750
34 59.96 43.80 5.39 70.74
Anadolu-T 44 64.43 42.09 5.09 66.62
54 68.55 39.81 5.73 70.65
64 69.87 36.62 5.69 69.44
34 62.07 42.55 5.98 75.27
44 67.58 41.10 5.99 73.25
Cobb-500 54 70.41 40.07 6.32 75.20
64 73.59 38.49 6.86 77.77
SEM 0.501 0.830 0.121 1.058
p
Genotype 0.001 0.962 0.001 0.001
Age 0.001 0.001 0.001 0.002
Genotype x Age 0.208 0.216 0.045 0.218

Table 3. Shell thickness, egg width, egg length, and shape index averages according to genotypes and weeks

Age Eggshell Thickness Egg Width Egg Length Shape Index
Genotype (Week) mm --- % ---
Anadolu-T 0.320° 44.25b 59.652 74.33b
Cobb-500 0.3292 45.232 59.05bP 76.712
SEM 0.001 0.077 0.152 0.203
34 0.317¢ 43.71d 56.594 77.332
44 0.319¢ 44.54¢ 58.86¢ 75.78b
54 0.3332 45.15b 60.31° 74.98°
64 0.328 45.552 61.642 73.99¢
SEM 0.002 0.090 0.177 0.236
34 0.312 43.42 56.88 76.43
Anadolu-T 44 0.316 43.93 59.25 74.27
54 0.331 44.69 60.70 73.73
64 0.321 44.98 61.78 72.89
34 0.323 44.01 56.31 78.24
44 0.322 45.16 58.47 77.28
Cobb-500 54 0.336 45.62 59.91 76.23
64 0.335 46.13 61.51 75.09
SEM 0.003 0.128 0.250 0.333
[}
Genotype 0.001 0.001 0.005 0.001
Age 0.001 0.001 0.001 0.001

Genotype x Age 0.304 0.260 0.686 0.512
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Egg Weight (g) Eggshell Thickness (mm)
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Figurel. Average egg weights by genotypes and weeks Figure 5. Average eggshell thickness by genotypes and weeks
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Figure 2. Average breaking strengths by genotypes and weeks  Figure 6. Average egg widths by genotypes and weeks
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Figure 3. Average albumen heights by genotypes and weeks Figure 7. Average egg lengths by genotypes and weeks
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Figure 4. Average Haugh units by genotypes and weeks Figure 8. Average shape indexes by genotypes and weeks
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Significant differences were observed between
genotypes in terms of egg width and length (P<0.01).
The Cobb-500 genotype exhibited greater egg width,
whereas the Anadolu-T genotype had longer egg length.
This indicates that genotype directly influences the
morphological structure of the egg. It has also been
reported in the literature that different genotypes have
pronounced effects on egg shape and size, and that
these differences are largely attributable to genetic
background (Rizzi et al., 2023). When the effect of age
on egg width and length was examined, both
parameters were found to increase with advancing age
(P<0.01). This finding is consistent with studies reporting
that egg size increases as breeder age advances
(Kontecka et al., 2012). The increase in egg length is
particularly associated with increases in yolk weight and
overall egg weight. In terms of shape index, the Cobb-
500 genotype exhibited higher values compared to
Anadolu-T (P<0.01), indicating that Cobb-500 eggs tend
to have a more rounded shape. The shape index is
considered a genetically controlled trait that may vary
significantly among genotypes (Krawczyk et al., 2023).
The effect of age on shape index revealed a decrease
with advancing age (P<0.01), indicating that eggs
become more elongated (oval) over time. Similarly, it
has been reported that eggs tend to adopt a more
elongated form as breeder age increases (Kontecka et
al., 2012). The genotype x age interaction was found to
be non-significant for all examined traits (P>0.05). This
suggests that eggshell thickness and egg shape
characteristics are primarily determined by the
individual effects of genotype and age rather than their
interaction. Likewise, it has been reported that
genotype x environmental interactions may have
limited effects on certain egg quality traits (Eshetie et
al., 2024). The findings presented in Table 3 indicate that
the Cobb-500 genotype is more advantageous in terms
of eggshell thickness and shape index, whereas egg size
increases and shape index decreases with advancing
age. These results demonstrate that egg quality traits
are significantly influenced by both genetic background
and breeder age, highlighting the need to evaluate these
factors jointly in breeder management.

In this study, the effects of Anadolu-T and Cobb-
500 genotypes on eggshell color and yolk color were
evaluated, and both genotype and age were found to
have significant effects on all color parameters (L*, a*,
b*) (P<0.01). In contrast, the genotype x age interaction
was not significant for eggshell color parameters,
whereas it was significant for some yolk color
parameters. It has also been reported in the literature
that eggshell color is largely controlled by genetic
background and shows. Eggshell pigmentation is
primarily associated with the accumulation of
protoporphyrin, which is considered one of the main
factors underlying differences among genotypes. When
the effect of age on eggshell color was examined, it was
determined that L* values increased with advancing
age, whereas a* and b* values decreased (P<0.01).
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This indicates that eggshell color becomes lighter and
pigment intensity decreases as age progresses.
Similarly, several studies have reported that eggshell
pigmentation declines with increasing breeder age,
resulting in lighter-colored eggs (Krawczyk et al., 2023)
considerable variation among different genotypes
(Rizzi et al., 2023; Calik and Obrzut, 2023). Eggshell
pigmentation is mainly associated with the
accumulation of protoporphyrin, which is considered
one of the primary factors underlying differences
among genotypes. When the effect of age on eggshell
color was examined, it was observed that L* values
increased with advancing age, whereas a* and b*
values decreased (P<0.01). This indicates that eggshell
color becomes lighter and pigment intensity decreases
as age progresses. Similarly, several studies have
reported that eggshell pigmentation declines with
increasing breeder age, resulting in lighter-colored
eggs (Krawczyk et al., 2023). In terms of yolk color, the
higher L* value observed in the Cobb-500 genotype
indicates that the yolk color in this genotype is lighter
(P<0.01). In contrast, the higher a* and b* values in the
Anadolu-T genotype reveal a more intense yolk
pigmentation. It has been reported that yolk color is
closely associated with both genetic factors and
nutrition, and may show considerable variation among
genotypes (Krawczyk et al., 2023; Eshetie et al., 2024).
When the effect of age on yolk color was examined,
significant changes were observed particularly in the
b* value, with fluctuations in yolk color as age
progressed (P<0.01). The highest b* value obtained at
44 weeks indicates that yolk pigmentation reached its
maximum level during this period; however, this value
decreased significantly at later ages. This suggests that
changes in pigment metabolism and carotenoid
utilization efficiency occur with advancing age.
Examination of the genotype x age interaction
revealed that it had no significant effect on eggshell
color parameters (P>0.05), whereas it had significant
effects on yolk color parameters, specifically a* and b*
(P<0.01). This indicates that yolk color traits are
influenced by the combined effects of genotype and
age. Similarly, it has been reported that internal egg
quality traits may be affected by the interaction
between genotype and environmental factors (Eshetie
et al., 2024). The results presented in Table 4 indicate
that the Anadolu-T genotype produces eggs with
lighter shell color and more intense yolk pigmentation,
whereas the Cobb-500 genotype produces darker
shells and lighter yolk color. In addition, it was
determined that eggshell color becomes lighter and
yolk pigmentation changes with advancing age. These
results demonstrate that egg color traits are
significantly influenced by both genetic background
and breeder age, and highlight the importance of
considering these characteristics, particularly in
relation to consumer preferences. The effects of egg
quality traits on broiler performance have been
extensively addressed in the literature, and it has been
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Table 4. Average shell and yolk color by genotypes and weeks

Genotype Age Shell Color Yolk Color
(Week) L A b L A b
Anadolu-T 74.702 9.90° 22.72° 56.29° 8.862 66.032
Cobb-500 71.44° 11.582 26.132 58.042 8.58b 64.24°
SEM 0.279 0.180 0.216 0.205 0.061 0.349
34 70.39 12.342 26.612 59.902 8.96° 63.33¢
44 73.372 10.35b 24.26b 54.54¢ 10.012 72.272
54 74.112 10.48° 24.69° 57.46° 8.85P 68.32°
64 74.412 9.79° 22.13¢ 56.77° 7.07¢ 56.624
SEM 0.366 0.236 0.283 0.284 0.086 0.490
34 72.80 11.41 24.94 59.05 9.38 64.52
Anadolu-T 44 74.67 9.52 22.48 53.99 9.89 71.88
54 75.59 9.65 23.01 56.25 9.08 70.33
64 75.75 9.04 20.45 55.86 7.11 57.38
34 67.99 13.28 28.29 60.76 8.55 62.15
44 72.06 11.19 26.03 55.07 10.14 72.66
Cobb-500 54 72.63 11.32 26.38 58.66 8.63 66.31
64 73.07 10.53 23.81 57.69 7.02 55.85
SEM 0.517 0.334 0.399 0.403 0.122 0.695
[}
Genotype 0.001 0.001 0.001 0.001 0.001 0.001
Age 0.001 0.001 0.001 0.001 0.001 0.001
Genotype x Age 0.128 0.970 0.994 0.459 0.001 0.008

reported that factors such as egg weight, albumen
quality, and storage duration play a decisive role in both
chick quality and growth performance. Indeed, it has
been stated that increases in egg weight lead to
improvements in chick weight, chick length, and
hatchability, although this effect tends to diminish
during the later stages of growth. Similarly, while egg
weight has a significant impact on early live weight gain,
its effect on slaughter age body weight and feed
conversion ratio is considered to be limited. On the
other hand, it is emphasized that egg quality parameters
should be evaluated together with breeder age (Tona et
al.,, 2004; Igbal et al., 2017). Taken together, these
findings indicate that egg quality traits influence not
only hatchability but also early growth performance of
broilers and, indirectly, slaughter weight. In particular,
chicks obtained from high-quality eggs tend to have
higher growth potential; however, this effect may vary
depending on genotype and breeder age.

It has been reported that egg quality traits not only
affect hatchability but also directly influence the growth
performance of broilers. In particular, in genotypes such
as Anadolu-T, Ross 308, and other breeder lines,
significant relationships have been identified between
morphological egg traits such as egg weight, width, and
length and chick hatch weight as well as subsequent live
body weight. Moreover, certain egg characteristics have
been suggested as potential selection criteria for
improving live weight (Ucar and Kahya, 2024). Indeed,
strong and positive correlations have been reported
between egg width and broiler live body weight,
indicating that this trait may be used as a predictor of
growth performance. Similarly, studies conducted on
pure Anadolu-T lines, their hybrids, and the commercial

Ross 308 genotype have shown that the performance of
chicks derived from breeder eggs varies significantly
depending on genetic background and parental line
combinations. In particular, the heterosis effect
observed in hybrid combinations has been reported to
play a decisive role in traits such as growth performance,
feed conversion efficiency, and livability (Erensoy and
Sarica, 2022; Erensoy and Sarica, 2023). However, while
the Ross 308 genotype generally exhibits higher live
body weight and growth performance, Anadolu-T lines
offer important advantages in terms of genetic resource
diversity and environmental adaptability. Furthermore,
the determination of high-accuracy relationships
between morphometric traits and live body weight in
Anadolu-T broilers (Kiguktopgu et al., 2026) suggests
that examining their eggs from a morphological
perspective and comparing them with different
genotypes may contribute to the characterization and
evaluation of native genetic resources.

Conclusion

In this study, egg quality traits of Anadolu-T and
Cobb-500 genotypes at different breeder ages were
compared, and it was determined that both genotype
and age had significant effects on egg quality
parameters. The findings revealed that the Cobb-500
genotype exhibited superior performance compared to
Anadolu-T in several quality traits, including egg weight,
albumen height, Haugh unit, and eggshell thickness. In
contrast, the Anadolu-T genotype was found to be more
advantageous in terms of yolk pigmentation and shell
lightness. When the effect of age was evaluated, it was
determined that egg weight and size increased with
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advancing breeder age, whereas eggshell strength and
certain internal quality parameters exhibited changes.
In addition, both eggshell and yolk color characteristics
were found to vary depending on age. These findings
demonstrate that egg quality traits are significantly
influenced by both genetic background and breeder
age, and that the combined evaluation of these factors
is critical for effective breeder management and
production efficiency. Furthermore, it was concluded
that the Anadolu-T genotype should be further
improved in terms of quality traits that directly or
indirectly affect broiler performance.

References

Alo, E. T., Daramola, J. O., Wheto, M., & Oke, O. E. (2024). Impact
of broiler breeder hens’ age and egg storage on egg
quality, embryonic development, and hatching traits of
FUNAAB-alpha chickens. Poultry Science, 103, 103313.

Calik, J., & Obrzut, J. (2023). Influence of genotype on
productivity and egg quality of three hen strains included
in a biodiversity program. Animals, 13, 1848.

Cobb-Vantress Inc. (2018). Cobb 500 broiler breeder
management guide.

Erensoy, K., & Sarica, M. (2022). Fast growing broiler
production from genetically different pure lines in
Turkey. 1. Parental traits: growth, feed intake,
reproduction, and hatching traits. Tropical Animal
Health and Production, 54, 322.

Erensoy, K., & Sarica, M. (2023). Fast growing broiler
production from genetically different pure lines in
Turkey. 2. Broiler traits: growth, feed intake, feed
efficiency, livability, body defects and some heterotic
effects. Tropical Animal Health and Production, 55, 61.

Eshetie, T., Tesema, A., Bekele, D., & Assefa, T. (2024).
Effect of Genotype, Environment, and Their
Interactions on Internal as well as External Egg Quality
Traits of Different Chicken Genotypes and Poultry
Species in Ethiopia and Beyond: A Review. Mathews J.
Nutr. Diet, 7(1), 1-15.

FAO. (2015). The second report on the state of the world’s animal
genetic resources for food and agriculture. Rome.

FAO. (2021). Poultry sector review. Rome.

Guler, M., & Petek, M. (2026). Effects of on-farm hatching
on hatching success and first-week chick performance
of local and commercial broiler genotypes. Archives
Animal Breeding, 69(1), 181-192.

Hartmann, C., Johansson, K., Strandberg, E., & Rydhmer, L.
(2003). Genetic correlations between the maternal
genetic effect on chick weight and the direct genetic
effects on egg composition traits in a White Leghorn
line. Poultry science, 82(1), 1-8.

Hincke, M. T., Nys, Y., Gautron, J., Mann, K., Rodriguez-
Navarro, A. B., & McKee, M. D. (2012). The eggshell:
structure, composition and mineralization. Front
Biosci, 17(1), 1266-1280.

Igbal, J., Mukhtar, N., Rehman, Z. U., Khan, S. H., Ahmad,
T., Anjum, M. S, ... & Umar, S. (2017). Effects of
egg weight on the egg quality, chick quality, and
broiler performance at the later stages of
production (week 60) in broiler breeders. Journal
of Applied Poultry Research, 26(2), 183-191.

41

Kontecka, H., Nowaczewski, S., & Sierszuta, M. M. (2012).
Analysis of changes in egg quality of broiler breeders
during the first reproduction period. Annals of Animal
Science, 12(4), 609-620.

Krawczyk, J., Lewko, L., Sokotowicz, Z., Koseniuk, A., & Kraus,
A. (2023). Effect of hen genotype and laying time on egg
quality and albumen lysozyme content and activity.
Animals, 13, 1611.

Kiguktopgu, E., Cemek, B., Yildirim, D., Simsek, H., Erensoy,
K., & Sarica, M. (2025). Application of Supervised
Machine Learning Techniques and Digital Image
Analysis for Predicting Live Weight in Anadolu-T
Broilers. Animals, 16(1), 68.

Ma, X., Ying, F., Li, Z., Bai, L., Wang, M., Zhu, D., Liu, D., Wen,
J., Zhao, G., & Liu, R. (2024). New insights into the
genetic loci related to egg weight and age at first egg
traits in broiler breeders. Poultry Science, 103, 103613.

Nangsuay, A., Meijerhof, R., Ruangpanit, Y., Kemp, B., & Van
den Brand, H. (2013). Energy utilization and heat
production of embryos from eggs originating from
young and old broiler breeder flocks. Poultry Science,
92(2), 474-482.

Narushin, V. G., & Romanov, M. N. (2002). Egg physical
characteristics and hatchability. World's Poultry
Science Journal, 58, 297-303.

Noble, R. C., & Cocchi, M. (1990). Lipid metabolism and the
neonatal chicken. Progress in Lipid Research, 29, 107-140.

Nowaczewski, S., Babuszkiewicz, M., Szablewski, T., Stuper-
Szablewska, K., Cegielska-Radziejewska, R., Tomczyk, t.,
Kaczmarek, S., Sechman, A., Lis, M. W., Kwasniewska, M.,

Nys, Y., Hincke, M. T., Arias, J. L., Garcia-Ruiz, J. M., & Solomon,
S. E. (1999). Avian eggshell mineralization. Poultry and
Avian Biology Reviews, 10(3), 143-166.

Racewicz, P., Jarosz, t., Ciszewski, A., Nowak, T., & Hejdysz, M.
(2022). Effect of weight and storage time of broiler
breeders’ eggs on egg quality, embryogenesis,
hatchability, and chick quality. Animal, 16, 100564.

Rizzi, C., Cendron, F., Penasa, M., & Cassandro, M. (2022). Egg
quality of Italian local chicken breeds: I. Yield performance
and physical characteristics. Animals, 13(1), 148.

Savegnago, R. P., Caetano, S. L., Ramos, S. B., Nascimento, G.
B., Schmidt, G. S., Ledur, M. C., & Munari, D. P. (2011).
Estimates of genetic parameters for egg production
traits in broiler breeders. Poultry Science, 90, 250-256.

Ugar, A., & Kahya, Y. (2024). The comparison of weight and
shape-related traits in eggs from different chicken
genotypes. Turkish Journal of Agriculture-Food Science
and Technology, 12(12), 2571-2578.

Tona, K., Bamelis, F., De Ketelaere, B., Bruggeman, V., Moraes, V.
M. B., Buyse, J., Onagbesan, O., & Decuypere, E. (2004).
Effects of egg storage time on spread of hatch, chick quality,
and chick juvenile growth. Poultry Science, 83, 736-741.

van Emous, R. A. (2023). Effects of feeding strategies during lay
on broiler breeder production performance, eggshell
quality, incubation traits, and behavior. Poultry Science,
102, 102630.

Wang, G., Huang, Z., Yu, M., Kemp, B., Zhang, M., & van den
Brand, H. (2025). Impact of chronic heat stress in broiler
breeders on egg quality, hatchability, and day-old chick
quality. Poultry Science, 104, 105452.

Willemsen, H., Everaert, N., Witters, A., De Smit, L., Debonne,
M., Verschuere, F., ... & Bruggeman, V. (2008). Critical
assessment of chick quality measurements as an
indicator of posthatch performance. Poultry science,
87(11), 2358-2366.



