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Abstract: This smdy aimed to determiine the effects of the breeder (Cobb - 5008 lneame) age on ees parameters, such as eze weight, weizht at
mansfer, chick weight at hasch egz weight loss, egg weight/chick weight and hatch rate. A total of 1440 egzs fom the breeders of different weeks
of age were used. The eggs umderwent the same hatchery practice condifions, inchodmg management, disinfection, storage, and incubation. The
experimental desizn was completely randomized with three meamments (30, 40 to 53 weeks of age) and five replicates of 96 eggs each, totaling
1440 incubated ezgs. Three sggs were weighed during the experimental peried: before incubation, ar mwansfer o the hawchery, and 21 days after
(504 experimental hours). The results were subjected to analysis of vansnce and, when sizmificant, to Tukey's test (5%). The breeder's age
influenced (p=20.001) the ex= weisht (r = +0.98), tansfer weizht (T = +0.08). and chick weisht at hatchinz (+.01). establishing & positive
comelation, where older breeders produnced hesvier eges and chicks. There was also an mfluence at the breeder age in harch rate, where younzer
birds showed a hisher harchability than older breeders (p=0.05). It was concluded that the breeder’s age influences the weighs of the ezz and the
brodler chick and that youmger snimeals have higher hatchability compared to older animals.

Keywords: Chick development; Egg quality; Haschshility; Feproductive performance.

1. Imtroduction

The poultry sezment holds significant economic relevance both nationally and internationally, to the food industry, especially in
chicken meat production, being the second mest produced protein in the world with 10383 million tons (USDA, 2024). This product
begm: even before the brodler chickens are reared. with the production of the breeders and the production of quality embrvonated
egEs (bledina of al, 2020). These when incubated, result in the formation of brds destined for meat production. Hatching wreight

15 directly 1elated to egg weight and the mfluence exerted by the mshal weight can extend throughout the entive rearing pernod,
aﬁ‘echngmmalpﬂ'ﬁm‘manﬁe((:ash'oetal 2020). Thus, ﬁeﬂuﬁuffzchnrﬂ:atmﬁuﬁmnﬂbrmlﬂdlnkpm&rhmanfgreat
interest to the poultry industry.

The age of the breeder has 2 major influence on the quality and composthon of eggs (Moreno, 2019). A= breeders advance in
age m weeks, transihoning from the onset of producton at 22-28 weeks of age to peak production starting at 30 weeks, there 15 an
increase m hpoprotem synthesis and an extension of the mntervals between ovulation cycles, leading to an increase m the proportion
of volk and, consequently, heavier egzs (over 65 grams) (Aviagen 2018; Mamn et al, 2020). However, this factor ocours whule the
percentages of eggshell and albumen tend to decrease, culminating in the production of lower-quality egzs (Garcia etal | 2015). The
detenioration m eggshell quality in brodler breedars can be largely comrelated wath a decrease in mnfestinzl calemm absorption, 2
process that worsens as the brds age. Fecent studies indicate that, m addition to reduced calenum absorphion, the imbalance between
muneral deposition mn the shell and the mereaze m egg size sigmficantly contributes to the declne in shell quality (Zhang et al.,
2027). As breeders age, the demand for caleium for shell formahon 15 not efficiently met, resulting m thinner and more fagile shells
(Yang et al, 2021).

Egg weight and itz physical properies (internal egg quabiy) are elements that inferfere wath the proper development of the
embryo (Santos, 2014). Higher egz weights result in heawier brotler clucks (Igbal et al., 2016; Penc et al,, 2022), as well as hgher
broiler chuck length at hatching (Mowaczewsk et al | 2027). The evalnation of brotler chick quality can be performed based on the
body weight of these ammals at hatch. Despite the sigmficant linear relafionship between ezg weight dunng the menbation phase
and chick weight at hateh, there is confroversy regarding whether the lngher weight of 3 one-dav-old chick 15 a reliable mdicator of
its better post-hateh performance (Ulmer-Franco et al., 20100

Studies indicate that i 23-2B-week-old (voung) breeders, egzs have an average weizht of around 535 grams, and checks at
hatehing weigh zpproxmately 40 zrams. In breeders aged 40-50 weeks, the average egz weight increases to 65 grams, and the
chicks weight rises to 45 grams. In older breeders, at 60 weeks of age, the eggs reach an average weight of 70 grams, resulting in
chicks that weigh an average of 30 zrams at hatching (Yassm et al., 2008; Maoreno, 201%). These data demonstrate 2 positive
relationship between the bresders’ age and the egz and cluck weight parameters, highhghting the mmportance of this factor for
optimizing mncubation procedures and masanweng batch productaty.

The wniformuty of one-day-old chacks 15 increasingly relevant to the economac value of the batch. Therefore, 1t 15 necessary to
increasingly understand the factors that ensure egg quality and consequently browder chick quality (Santos, 2014). Moreover, it 15
established in the poultry sector that the use of eggs with smular weights results in good weight wniformaty of the brotler batch
(Focha et al., 2008). This study aimed to evaluate the mfiuence of breeder age on the physical parameters of eges and clock weight
at hatchims.
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2. Materials e Methods

A total of 1440 egzs from Cobb-500E (Cobb-Vantress, Inc_, Siloam Springs, Arkansas, USA) breeders aged 30, 40, and 53
weeks were used, with 480 eggs from each breeder age moup. The eggs were placed m Petersime trays, weighed identified, and
separated mto categories according fo the breeder’s age. Before incubation, the eggs were classified as hatchable, discarding cracked,
deformed, dirty, or otherwise unsuitable eggs. The eggs were stored in the stock room for two davs at 2 temperzture of 19°C. Before
incubation, the ezgs were pre-warmed for 5 hours at a temperature of 30°C and then fransferred to 2 mulfi-stage imcubator (Pas
Feform, Zeddam Metherlands), where they were subjected to a temperature of 37.5°C with controlled lmdity and ventlaton On
day 19 of incubation, the ezgs were taken to the transfier area to be weighed and then the contaminated, infertle, and embryome
mortality eggs were removed Afterward, the eggs were vacemated agamst Marek's disease, Avian Bouba, and Gumboro, (Elanco
Animal Health Greenfield USA) along wiath disinfechion of the site where the egz was punctared to prevent possible contamination.
At the end of the process, the egzs were moved to the hatcher (Pas Feform, Zeddam MNetherland=) and kept at a temperature of 36.5
to 37°C. At 504 hours (day 21 of meubation), after the brodler chicks had hatched the hatchers were opened and the birds were sent
to the classificatton and counting room. Then, the waste was elimmated, and the birds were weighed.

3, Statistical analysis

The experimental desipn was completely randomized with three treatments (30, 40, and 53 weeks of breeder age) and five
replicates of 96 egg= each. The peniod analvzed was 21 days (34 howrs). Theegpwmnmghedbeﬁ:mmtbatmatuansﬁer and
after 504 hours to obtan the values of egz weight (g). transfer weight (g), and chick weight at hatch (g). Egg weight loss (%0) was
determined by the difference between the egg weight at the beginmng and the end of the expernmental penod. followed by dividing
the imitial egz weight and mmltplying by one bundred. The ratio between egz weight and chack weight (%6) was caleulated by
dividing the ez weight by the cluck weight at the hatch. Hateh rate (%) was determined by the total mimber of incubated eggs and
the number of fertile egzs, evaluated on the 19th day of incubation through candiing. The data were subjected to analysis of vanance
{(Shapire-Wilk), and for the characteristics where the values were significant, the mweans were compared using Tukey's test at a 3%
significance level. Furthermore, the analvzed vanables were subjected to Pearson comrelation analysis, considenng a sigmificance
level of 5%. The mterpretation of the correlation coefficients followed the followmg classification: very low correlation (0 to 0.2),
lowr correlation (0.2 to 0.4), moderate comrelation (0.4 to 0.6), high comrelation (0.6 to 0.8), and very lugh comelation (0.8 to 1.0). All
statistical procedures were performed using the Limear Mixed-Effects Models package (Bates, 2015) m B version 4.4.0 (R Core
Team, 2024} (Vienna, Anstriz).

4. Fesultz

The data regarding ezg weizht (g}, transfer weight (g}, chick weight at hatch (), egz weight loss (%a), egg weight'chick weight
rato (%), and hatchability rate (%) as influenced by different breeder ages (30, 40, and 53 weeks) are presented m Table 1, along
with Pearson comelztion coefficients. A very high positive commelation was identfied between egg weight and breeder age (r=-+0.98;

p=0.001}, ndicating that older breeders produce heavier egzs. This pattern was maintzmed through the transfer staze, with egzs
from older breeders remaimng heavier {r =+0.98; p=0.001). At hatch a very lugh positive conelation was observed between chick
weight and breeder age (r =-+0.91; p=0.001), where lighter chucks criginated from younger breeders and heavier chicks were derived
from older breadars.

Although a high pesifive comelztion was found between hatchability rate and breeder age (r = +0.61; p=10.05), the average
hatchability rate of egzs from 40-week-old breeders did not differ sigmificantly from that of the other ages (p<10.05). No statishical
differences were observed between bresder ages for the egz weight/cluck weight ratio or egg weight loss percentage (p=0.05).
However, ezg weight loss showed a modemate comelation with breeder age (v = +0.53; p=0.05).

Age of the tanedar (waks) Tekey's  Poamen cormlaton
SEM
30 40 33 prrals

Eix wmight (5) 3685c 64976 T026a 141 _ppg
Tramsfir wwight (z) Sl48c  FRITe &2T9a 135 _ppy
Chick waight at haich (g) £58c 48M4E =0.001
Egg wight los (%) 9.60 10.39 : - 0.100
Egg weightichick waight (%)  76-33 7347 TE.T8 T 0.750
Hatch rae (%) BR.50a EESSak  BLTIE 0.036 081

TEM Stmdand s of the mean Aerage Tallowed by Giorml I cms iatan on B sams bae Qi acooding o e
Tiakey st ()

*hict siggeificant (=0 0%)
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h\mg.redﬂ:adﬁn“ldemudmusedmﬂ:hmnﬁeﬂanetal 2005). As a consequence of this process, larger follicles wHHVP
are produced, leading to egzs from such breeders contaming larger volks. This phenomenon 15 reflected in the proporhonal increase =
in yolk size relafive to the total egz werght, contibutmgz predomumantly to the overall mereasze m egg dimensions (Santos, 20143, b asfereme af il Wild Voo niue for

Traldi et al (201 8) used Foss breeders of different ages (29 and 55 weeks) in two expenments and observed a postiive comrelation
between egg welght and yolk weight with breeder age. A sipmificant merease in egz weight was observed dunng the transfer process,
in line with the increase m breeder age. Damasceno et al. (2017), who worked with Rhode Island Red breeders (35 and 70 weeks of
age), also reported that eggs from vounger breeders were smaller and had a greater weight loss at transfer compared to those from
older breeders. Castio et al ({2020 used Cobl 500 breedess (32 and 62 weeks of age) and identified a doect posititve relationship
between browler chick weight at hatch and breeder age. The same result was found by Lugquetti of al. (2004); Ulmer-Franco et al.
(2010); Femandes et al. (2014); Penc ot al (2022).

Broaler chicks from older breeders had greater hatch weights compared to those from eggs of vounger breeders. Zocche et al
(2016), m a comparative stady with brodler chocks from breeders aged 60, 37, and 27 weeks, reported that chicks from older breeders
had body weights at batching 5.8% and 19.7% higher (p=10. 001} compared to those from 37- and 27-week-old breeders, respectively.
This weight difference remamed significant during the early stages of development, nchiding at 108 and 156 howurs of age, mdicating
a coptrmons influence of breeder age on the 1mufial growth of the chicks. Heavner chacks at hatch extbubit agher growth rates, and
greater resibence, and are potenfially heavier at the end of the reanng peniod. The increased volk production due to the breeder's age
15 responsible for the greater availabality of nutrients for embryvo development (Damasceno et al., 2017).

Ege weight loss should be mamtained within the range of 6.5 to 14.0% of the mufial egz weight to enswe appropriate
development of the air cell before mternal embrvoe pippmng (Molenzar et al, 20100, The egz weight loss results observed m the
present study remamed within this range, with no interaction between the values and breader age. However, the data contradict Penc
et al. (2027}, who reported a mgmficant effect (p=0.05) of ezg weight loss wnth breeder age. The present study mdicated a negative
correlation between breeder age and hatch rate, suzgesting that the efficiency of this process declines s birds age. Smilar results
were found by Igbal et al. (2016), where Hubbard Classic breeders at 60 weeks of age exlubited lower fertility (53.87%2) compared
to those at 30 and 45 weeks of age (92.89 and 93 44%, respectrvely) and a lower hatchabibity. Furthermore, the reproductrve
efficiency of brotler breeders declines with age, a phenomenon associated with changes in the intemal composition of the ezg,
increased ezg weight reduced egzshell quality, and lngher meidence of embryonic mortality:

In 2 comparatve study mvolhang breeders aged 29 and 64 weeks, Pand et al. (2022) cbsarved that older breeders exhibited 2
ligher percentage of egg weight loss (6.3%), lower hatchability (10.3%), and greater cluck weight at hatchmg (32.7%%) (p=20.05)
compared to younger breeders. These results hizhhight the negatrve impacts of breeder agmnz on eproductive parameters and
embryvome viability. Although clder breeders produce heaier eggs, these egzs have thinner eggzhells, a higher number of pores,
and reduced albumen percenfages, resulting in lower quality eggs, which may account for the lower hateh rate (Tona et al | 2004
Carvalho et al., 2007; Molenzar et al., 20107,

6. Concluzion
The results of this study show that the breeder’s age had a sigmficant impact on variables related to egg weight, transfer weight, nnc"l“Es 0F
and chick weight at hatch It was observed that older breeders and heavier egzs are associated with clucks of greater weight at

hatching In confrast, vounger breedars demonstrated higher hatchability compared to older breeders.
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