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Abstract: In this study, it was aimed to investigate the effects of varying holding durations on some post-hatching characteristics of
broiler pure line chicks with different selection backgrounds. Fifty d-old chicks from each of 3 dam (A1, A2, A3) and 1 sire (B1)
ANADOLU-T broiler pure lines were used. Ten chicks of each genotype were treated with holding durations of 0, 12, 24, 36 and 48-h
after hatching. At the end of each holding duration, individual chick weight (g), weight loss (g, %), chick length (mm), wing feather
length (mm), rectal temperature (°C), yolk sac weight and percentage (g, %) and yolk-free body mass (g) were determined. Hatching
egg weights were similar in A1 (60.9 g), A2 (60.9 g) and B1 (61.1 g) lines, but higher than A3 (59.2 g) (P<0.001). Chick weights were
significantly different between genotypes both at hatch and at the each holding duration (P<0.01) and B1 line chicks were the heaviest,
A3 the lightest. Absolute and relative mean weight loss occurred in the A3, B1, A1 and A2 lines as 3.7 g and 8.6%, 3.6 gand 8.8%, 3.0 g
and 7.3% and 3.1 g and 7.2%, respectively (P<0.01). While the chick length increased linearly as the holding duration progressed in the
B1 and A2 lines, it decreased after the 12-h holding period in the A1 line chicks (Interaction effect, P=0.026). The A1 (11.1 mm) and A3
(9.8 mm) line chicks had significantly shorter wing feather lengths (P<0.001) than A2 (15.4 mm) and B1 (15.1 mm) chicks. Rectal
temperature values were lower in the A1 line than the others (P<0.01). Genotype x holding duration interaction on yolk sac weight and
percentage was significant (P<0.05). A3 chicks with the highest yolk sac weight (6.2 g) and percentage (15.2%) at hatch had higher
yellow sac absorption than other genotypes during the 48-h holding. Yolk-free body mass was the highest in B1 (36.7 g) and lowest in
A3 chicks (34.5 g) (P<0.001). In conclusion, chick weight, chick length and yolk-free body mass were greatly influenced by egg weight.
Regardless of the genotype, the extended holding durations at hatch resulted in deterioration in the general chick characteristics.
Further studies are needed to reveal embryonic development and early post-hatch chick characteristics that are likely altered by
different selection strategies for each pure line.
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2013). Current EU legislation (Council of the European
Union, 2005) states that broiler chicks can be deprived of

1. Introduction
In recent years, chicken meat production has reached the

highest levels as a result of the increasing demand for feed or water for a maximum of 24-h after hatching,

which is based on the fact that the chick's metabolic

animal protein sources. Worldwide chicken meat

production has increased more than 10 times since 1961
(FAO, 2023). In addition to the higher number of chick
production, the improvement in the meat production
efficiency contributed significantly to the increase in
meat production. While 85-90% of the productivity
increase was attributed to genetic modification, the

contributed by hatchery
feeding and other

remaining 10-15%
practices management,
(Zuidhof et al., 2014).

The commercial expansion of the broiler industry after
the 1950s has been associated with the development of

was
factors

large-scale hatcheries and large industrial incubators.
However, as a result of this, the distance between
hatcheries and farms has also increased (Bergoug et al,,

reserves stored in the yolk sac can last up to 72-h (EFSA
Animal Health and Welfare Panel (AHAW), 2011).
Dehydration is an important problem in d-old chicks that
are transported for a long time (Fairchild et al., 2006).
Chick mortality is mostly seen in the first week of the
rearing period and occurs due to poor adaptation to post-
hatching management, handling and housing conditions
(Bayliss and Hinton, 1990; Heier et al., 2002; Sarica et al.,
2022). In previous studies, it was stated that weight loss
increased due to the increase in holding time, and this
was caused by dehydration and yolk sac absorption
(Tona et al.,, 2003; Peebles et al,, 2004; Almeida et al,,
2006; El Sabry et al., 2013; Erensoy et al., 2020). As the
holding duration increases after hatching, chick length
first increases and then decreases (Yal¢in et al, 2013),
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and chick length is positively correlated with body
weight at slaughter (Molenaar et al., 2008).

When compared with their hybrids, broiler pure lines
used as breeding material are more sensitive to
environmental factors. Therefore, starting the rearing
period by providing healthy chicks will be an important
first step for the next production stages. In this study, it
was aimed to investigate the effects of varying holding
durations on some post-hatching characteristics of
broiler pure
backgrounds.

line chicks with different selection

2. Materials and Methods

The study material, broiler pure line chicks, was obtained
by incubation of eggs
Transitional Zone Agricultural Research Institute at

obtained from Eskisehir

Ondokuz Mayis University Agricultural Faculty Research
and Application Farm in January, 2019. In this study, 50
d-old chicks from each of 3 dam (A1l: slow-feathering, A2:
fast-feathering, A3: slow-feathering) and 1 sire (B1: fast
feathering) of ANADOLU-T pure lines were used. The A1
and A3 lines are selected for reproduction, while A2 and
B1 are for fast-growth, developmental and feed efficiency
characteristics over generations.

Before incubation, 100 eggs from each genotype were
individually weighed. Incubation of the eggs was carried
out at 37.7 °C and 60% relative humidity during the first
18 d, and 37.4 °C and 70% between 18-21 d. The
incubation period was terminated at the 510-h of
incubation and 50 chicks from each pure line genotype
were kept in the same tray in the hatching machine
during the holding duration. Ten chicks of each genotype
were treated with holding durations of 0, 12, 24, 36 and
48-h. All chicks were individually numbered at hatch and
their initial weight (g) was recorded. At the end of each
holding duration, individual chick weight (g), weight loss
(g) and percentage (% of first hatch weight), chick length
(mm, from beak to tip of middle finger), wing feather
length (mm, from the 4th primary wing feather), rectal
temperature (°C, 2 cm into the cloaca for 30 sec)
(Noubandiguim et al, 2021), yolk sac weight (g) and
percentage (%, relative to chick weight) and yolk-free
body mass (g) were determined. At each holding
duration, ten individually numbered chicks were killed
by cervical dislocation and the residual yolk sac weight
and yolk-free body mass (chick weight - yolk sac weight)
were determined (Ozlii et al, 2018 and 2020).

All statistical analyses were performed with SPSS version
21.0 (SPSS Inc, Chicago, IL, USA) using the GLM
procedure. Differences between levels of main effects
(genotype and holding duration) and their interactions
were tested for significance (at P<0.05) using Tukey
HSD'’s test for multiple comparisons.

3. Results
The effects of genotype and holding duration on some
post-hatch traits of d-old broiler pure line chicks are

given in Table 1. Hatching egg weights were similar in A1
(60.9 g), A2 (60.9 g) and B1 (61.1 g) lines, but higher than
A3 (59.2 g) (P<0.001). Chick weights were significantly
different between genotypes both at hatch and at each
holding duration (P<0.01) and B1 line chicks were the
heaviest, A3 the lightest. Chick weight at hatch (40.1 g)
and 12-h holding duration (40.5 g) was higher than that
at 24, 36 and 48-h (P<0.01). Absolute and relative weight
loss occurred in the A3, B1, Al and A2 lines as 3.7 g and
8.6%, 3.6 g and 8.8%, 3.0 g and 7.3% and 3.1 g and 7.2%,
respectively (P<0.01). As the holding duration
progressed, the weight loss also increased and the 12, 24,
36 and 48-h holding durations caused weight loss of
4.4%, 6.8%, 8.3% and 12.4%, respectively. While the
chick length increased linearly as the holding duration
progressed in the B1 and A2 lines, it decreased after the
12-h holding period in the A1l line chicks (Figure 1;
Interaction effect, P=0.026). The A1 (11.1 mm) and A3
(9.8 mm) line chicks had significantly shorter wing
feather lengths (P<0.001) than A2 (15.4 mm) and Bl
(15.1 mm) chicks. It was determined that the wing
feather length increased as the holding duration
increased, and the length, which was 9.6 mm at the 0 h,
reached 15.5 mm at 48-h holding time (P<0.001). Rectal
temperature values were lower in the Al line than the
others (P<0.01). The rectal temperature, which was 37.1
°C after hatching, was highest at 12-h (38.3 °C) and 36-h
(38.2 °C), and lowest at 48-h (36.2 °C) (P<0.001).
Genotype x holding duration interaction on yolk sac
weight (Figure 2) and percentage (Figure 3) was found
significant (P<0.05). A3 chicks with the highest yolk sac
weight (6.2 g) and percentage (15.2%) at hatch had
higher yellow sac absorption than other genotypes
during the 48-h holding period. Yolk-free body mass was
the highest in B1 (36.7 g) and lowest in A3 chicks (34.5 g)
(P<0.001). Yolk-free body mass, which was 35.1 g at the
hatch, increased to 36.8 g at the end of the 12-h holding
duration, and decreased with the advancing holding,
reaching the lowest at 34.9 g at the 48-h (P<0.01).

4. Discussion

Broiler pure lines are breeding material with elite
characteristics and more importance is attributed to
them than their descendants (grand-parents, parents and
hybrids) produced in other stages of production. Because
the yield increases in their commercial hybrids are due to
the genetic progress achieved at pure line level (Erensoy
and Sarica, 2022). Therefore, a good physiological start of
the pure line chicks in the post-hatch period would have
provided significant advantages for the later life.

The heaviest hatching weight of B1 chicks and the
lightest of A3 chicks seem to be largely related to egg
weight, in line with Igbal et al. (2017) and Nowaczewski
et al. (2022), because B1 eggs were the heaviest, while
A3's were the lightest. In our study, heavier and taller
chicks hatched from large eggs, consistent with Nangsuay
etal. (2011).
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Figure 1. The effects of genotype and holding duration on chick length (mm).
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Figure 2. The effects of genotype and holding duration on yolk sac weight (g).
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Figure 3. The effects of genotype and holding duration on yolk sac percentage (%).

This supports that chick weight and length, and yolk-
free-body mass are largely determined by egg size.
Although broiler chicks hatch in ~21-d on average, a 24-
48-h period, called the hatching window, passes between
the first and last hatched chicks (Tong et al,, 2015). In
addition to this, the long duration of hatchery procedures
(sex separation, coding,
transportation, etc.) applied to pure line chicks after
hatching causes the holding period to be longer (Erensoy
et al,, 2020). Although chicks can be deprived of feed and
water for up to 72-h (Willemsen et al, 2010), lack of
access to feed and water after hatching leads to weight
loss due to dehydration and yolk sac absorption (Tona et
al,, 2003; Tong et al., 2015; Erensoy et al., 2020; Ozlii et
al., 2022). Similarly, the advancing holding duration
increased weight loss in chicks in our study, regardless of
genotype. Both relative and absolute weight loss were
higher in A3 and B1 line chicks than in the others.
However, this situation was surprising for A3 and this

weighing,  vaccination,

could probably be related to the earlier use of yolk sac
reserves due to earlier hatch than others. Because the
residual yolk sac, which was 6.2 g (15.2%) at the hatch,
decreased to 1.7 g (4.8%) at the end of the 48-h holding
period supports this hypothesis. Otherwise, less
resources would be sufficient for the maintenance of the
low yolk-free-body mass of A3 chicks (Nangsuay et al.,
2011; Ozli et al, 2020). For the B1 line, more yolk
absorption and thus weight loss could be expected in
order to maintain the higher yolk-free body mass. In
addition, prolonged holding times adversely affect post-
hatch performance in terms of growth, immune system,

stimulation of digestive enzymes and organ development
(Gonzales et al,, 2003; Willemsen et al., 2010). For this
reason, prolonged holding durations after hatching is an
important risk factor, especially for chicks that hatch
earlier. In this case, we may assume that A3 chicks are
subjected to longer holding durations, which makes it
difficult to get a good start for post-hatch life.

Rectal temperature is a factor that affects post-hatch
quality and early performance of chicks, and was
between 39.4-40.5 °C in ROSS-308 hybrids (Aviagen,
2021; Ozli et al., 2022), and 37.1-37.8 °C in ANADOLU-T
pure lines at d-old age (Noubandiguim et al, 2021).
While our study results were similar to Noubandiguim et
al. (2021), because we used the same pure line material,
they were lower than ROSS-308 hybrids, which could
probably be attributed to differences in metabolic heat
production, possibly due to the genetics of pure line
chicks. This is because selection for growth rate after
hatching is likely to have altered embryonic metabolism
and heat production by affecting the developmental
pattern of the embryo (6Dea et al,, 2004; Janke, 2004). A
recent study showed that ROSS-308 chicks were superior
to ANADOLU-T pure lines of growth
characteristics (Erensoy and Sarica, 2023). This may
partly explain the elevated body temperature associated
with the relatively higher metabolic rate of ROSS-308
hybrids. The lower rectal temperature of Al line chicks
than the others may also indicate lower energy

in terms

requirements for post-hatch maintenance (Piestun et al.,
2015). On the other hand, the higher absolute and
percentage of residual yolk sac in Al and A3 chicks
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indicates that these genetic lines may require less energy
for metabolic functions. Noubandiguim et al. (2021)
reported that the A2 and B1 lines were fast-feathering,
and this was also confirmed in our study. We speculate
that these lines need more resources to support faster
feather development in the early post-hatch (holding)
period, which causes body reserves (yolk sac) to be
depleted faster. In addition, the selection of A2 and B1 for
higher body weight compared to A1 and A3 may have
increased the metabolic rate (6Dea et al, 2004), which
may have contributed to the greater use of the yolk sac.

5. Conclusion

In conclusion, chick weight, chick length and yolk-free
body mass are greatly affected by egg weight. Regardless
of genotype, advancing holding duration
deterioration in general chick traits. In addition, genetic
lines responded to the same holding durations with
varying levels of yolk sac absorption. Therefore, further
studies are needed to reveal embryonic development and
early post-hatch chick characteristics that are likely

causes

altered by different selection targets for each pure line. In
this way, it seems possible to start the post-hatch period
with better quality chicks by determining the optimum
hatching management and procedures for each genetic
line.
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