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Abstract

The aim of this study is to determine whether the site of oviposition has an
impact on the results of incubation of broiler hatching eggs. In order to determine
this, eggs laid in the nest, eggs laid in the nest and then placed on the floor to cool
and eggs laid on the floor were compared. All eggs had a visually clean shell,
including eggs laid on the floor. A total of 1,800 eggs from a 59-week-old Cobb 500
parent flock were examined, divided into three groups (n = 600) with 4 replicates
(150 eggs per replicate). Compared to nest eggs, floor eggs had significantly
higher weight loss (p<0.05), lower hatchability of set eggs and total embryonic
mortality (p<0.01), as well as a lower number of first grade chicks per incubator tray
(p<0.05). The percentage of contamination differed significantly between groups
and it was the highest in floor eggs and the lowest in nest eggs (p<0.01). Nest eggs
placed on the floor did not differ statistically significantly from nest and floor eggs
in hatchability, total mortality and number of first grade chicks per incubator tray,
although these eggs achieved more favourable results compared to floor eggs (p>0.05).
The applied treatments did not affect the weight and length of the chicks (p>0.05).
This research confirmed that floor eggs, despite their clean shell, have lower
hatchability and a higher percentage of contamination than nest eggs, which emphasizes
the importance of maintaining hygiene in nests and preventing the appearance of
floor eggs in order to ensure the maximum number of eggs suitable for incubation.
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Introduction

The production of day-old broiler chicks is inseparable from the
production of hatching eggs. This means that only good quality eggs, laid in
nests, adequately kept and incubated, can be expected to produce good quality
chicks (Meijerhof, 2006). Farms for parent flocks are designed, constructed,
and equipped to provide the necessary conditions in which hens will lay eggs in
nests, as the only environment in which eggs can be protected from a number of
adverse influences (Hulzebosch, 2006). However, in the production of hatching
eggs, the appearance of eggs laid outside the nest, which are known as floor
eggs, is evident. Genetic factors, rearing and housing conditions, as well as the
number, location, and characteristics of nests may be the causes of this problem
(Appleby, 1984). Hulzebosch (2006) claimed that it is possible to achieve less
than 1% floor eggs with good flock management. Eggs laid outside the nest are
exposed to great microbiological risk, because the bedding on floor or raised
slats is an environment rich in microorganisms that can penetrate the shell and
its membranes after oviposition, especially during the period of egg cooling
(Berrang et al., 1999). The number of bacteria on the surface of the floor egg
shell is higher compared to clean eggs from the nest at the time of collection
and storage (Hamidu et al., 2018), but also inside the eggs during incubation
(Deeming et al., 2002). Therefore, lower incubation results of floor eggs are a
consequence of increased percent of contamination, so they are a source of
contamination for other eggs (van der Brand et al., 2016; Jabbar & Ditta, 2017;
Ahamed et al., 2019). An additional negative factor in incubation may be that
floor eggs more often have a cracked shell. Despite the above, floor eggs are
used in commercial incubation, especially in the case of insufficient quantities
of nest eggs (van der Brand et al., 2016).

The aim of this study was to compare broiler hatching eggs with
visually clean shell laid in the nest, laid on the floor, as well as eggs laid in the
nest which were placed in the floor bedding and collected again after three
hours in order to determine whether the place of oviposition regardless of the
fact that it is visually clean has an effect on hatchability and chick quality.

Material and Methods

A total of 1,800 eggs from the Cobb 500 parent flock, aged 59 weeks,
reared on a commercial farm according to the recommendations of the producer
of a given hybrid in a floor system within a closed facility with mechanical egg
collection, were used in the experiment. Three groups with equal number of
eggs (n = 600) were formed: visually clean eggs laid in the nest, visually clean
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eggs laid on the floor and visually clean eggs laid in the nest which were placed
on the floor after collection, where they spent three hours for soiling of shell,
after which they were collected. Storage of all groups in cardboard boxes lasted
for five days at temperature of 19°C and a relative humidity of 56.0%. Eggs
were placed in incubator trays with a capacity of 150 eggs, so that each group
consisted of a total of four incubator trays (repetitions). Also, all groups were
incubated under identical conditions following the standard procedure of the
commercial hatchery where research was performed. In order to determine the
egg weight loss during incubation, the weight of empty incubator trays and
trays filled with eggs was measured immediately before setting and during egg
transfer (18th day of incubation). On the day of hatching, the number of first
and second grade chicks was determined, as well as the number of dead chicks.
Then, the unhatched eggs were examined in order to determine the number of
unfertilized eggs, contaminated eggs and the number of eggs with dead
embryos, classified into early (0-9 days), medium (10-17 days) and late (18-21
days) mortality. Individual assessment of chick quality was performed by
observing qualitative indicators: chicks with dry and clean down, closed and
clean navel and without deformations or lesions were classified as the first
grade, and all other chicks as the second grade (van der Brand et al., 2016).
Hatchability was calculated for set and fertile eggs, and mortality parameters as
a percentage of fertile eggs. The length of the chick was determined
individually using a ruler as the distance between the tip of the middle finger
and the tip of the beak according to the instructions of Mukhtar et al. (2013).
The weight of the chick was determined individually by measuring with a Kern
EMB 200-2 technical balance (£0.01 g). The length and weight were
determined in a sample of 10 randomly selected first grade chicks for each
repetition in group.

The statistical analysis was performed using the statistical package
STATISTICA 13 (TIBCO Software Inc., 2017). The hatcher tray was
considered the experimental unit. A one-way ANOVA was used to determine
the effects of treatment. The means were separated using the Tukey post hoc
test and values were considered statistically different if p<0.05.

Results and Discussion
Table 1 shows the egg weight determined before setting and at the

transfer, as well as the egg weight loss that occurred during the first 18 days of
incubation.
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Tab. 1. Egg weight and egg weight loss (mean + standard deviation)

Treatments Egg weight before Egg weight at Egg weight

setting, ¢ transfer, g loss, %
Nest eggs 72.81+0.31 63.49v+0.25  12.80+0.08
tl\rllisag?)?s placed on 73.48 + 0.51 63.95b+054  12.98%+0.19
Floor eggs 72.52 £0.58 62.73%+0.75 13512+ 0.45
P values 0.866 0.035 0.016

& _ Mean values in the same column with a different letter differ significantly (p<0.05)

The egg weight before setting did not differ significantly between
groups (p>0.05), but at the time of transfer, significantly lower egg weight was
found in floor eggs compared to other groups (p<0.05). Also, the egg weight
loss was significantly higher in floor eggs compared to other groups (p<0.05).
These results are in contrast to the results of Jabbar and Ditta (2017) who
reported lower weight loss in floor eggs compared to nest eggs, or Ahamed et
al. (2019), who did not find a statistically significant difference between these
two groups of eggs. Egg weight loss depends on both egg weight and shell
quality, as well as incubation conditions, especially relative humidity
(Molenaar et al., 2010), and greater weight loss may be due to shell cracks, that
are more common in floor eggs (Khabisi et al., 2012).

The parameters of hatchability and embryonic mortality are shown in
Table 2. A significant difference in the hatchability of set and fertile eggs was
found between nest and floor eggs (p<0.01). Nest eggs placed on the floor did
not differ significantly from nest and floor eggs (p>0.05), but hatchability
values were nominally higher compared to floor eggs.

Tab. 2. Parameters of hatchability and embryonic mortality (mean + standard deviation)

Hatchability, % Conta- Embryonic mortality, %
Treatments set fertile minated .
eggs eggs eggs, % Early Middle Late Total
Nest eqas 75.32 85.82 03¢ 8.4 0.6 3.8 11.8°
99 +31  #32 +0.4 +19  #07 #0116
Nest eggs placed on 722%®  842%® 1.8° 10.5 0.4 36  14.0%®
the floor +5.1 +2.7 +0.3 +24 +0.8 +0.5 +25
Eloor eqs 66.8" 80.5° 204 10.5 0.8 6.2 16.62
99 +32  £27 +05 +19  +06  +34 25
P value 0.000 0.075 0.001 0.305 0.732 0.219 0.04

% _ Mean values in the same column with a different letter differ significantly (p<0.05)
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A significant difference in favour of hatchability of nest in relation to
floor eggs was also confirmed by van den Brand et al. (2016), with the
difference being more pronounced in eggs from the older than from the younger
parent flock. Similarly, Ahamed et al. (2019) found that nest eggs have
significantly higher hatchability of set eggs compared to floor eggs, but not
hatchability of fertile eggs, and the numerical differences in hatchability
parameters were relatively comparable to the differences in this study.
Incubation results of seven egg groups, originated from different age and
genotype parent flocks showed significantly higher hatchability in the group of
clean eggs compared to the group of floor eggs, regardless of the age and
genotype of the parent flock (Jabbar & Ditta, 2017).

The percentage of contamination differed statistically significantly
among all groups included in the study (p<0.001), so the lowest value was
found in nest eggs and the highest value in floor eggs. This is similar to the
results of Ahamed et al. (2019), van den Brand et al. (2016) and Fasenko et al.
(2000). Regarding embryonic mortality parameters, a statistically significant
difference was absent in the comparison of early, medium and late mortality
between groups (p>0.05), although nominally the highest values were found in
floor eggs. However, a significant difference was found for total embryonic
mortality (p<0.05), which was significantly higher in floor eggs compared to
nest eggs, and nominally higher compared to nest eggs placed on the floor.
Nominally, higher values of middle and late mortality in floor eggs compared
to nest eggs were also obtained by Ahamed et al. (2019), while significantly
higher mortality only in the first three days of incubation of floor and washed
floor eggs compared to nest eggs was reported by van den Brand et al. (2016).
Total embryonic mortality, according to data from Jabbar and Ditta (2017), was
significantly higher in incubation of floor eggs compared to clean eggs. Floor
eggs are more contaminated with bacteria compared to clean nest eggs before
and during incubation (Deeming et al., 2002; Hamidu et al., 2018), probably
due to the process of cooling eggs after oviposition to the ambient temperature
during which negative pressure can facilitate penetration of abundantly present
bacteria in the floor bedding (Berrang et al., 1999). High embryonic mortality
in floor eggs is probably related to the equally high percentage of initial
contamination (Deeming et al., 2002; Hamidu et al., 2018), but also to the more
frequent occurrence of eggs with cracked shells which therefore have weaker
defence against bacteria (Khabisi et al., 2012). The increased percentage of
contamination in nest eggs placed on the floor may be related to an incomplete
cooling process before placing in the floor bedding, which continued in an
environment characterized by different hygienic conditions relative to the nests.
In this regard, the lower hatchability of these eggs compared to nest eggs is
probably caused by contamination caused during the eggs’ stay in the bedding.
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In addition to the temperature differential between the egg and its environment,
the transfer of bacteria through the shell is affected by other factors such as the
presence of liquid or gaseous water, poor cuticle quality, high shell porosity,
large open pores and the presence of certain types of bacteria particularly
harmful to the embryo (Bruce & Drysdale, 1994).

The number of first grade chicks per incubation tray and chick quality
parameters are shown in Table 3. A significant difference was found between
the groups (p<0.05), but the number of chicks was significantly lower only in
floor eggs compared to nest eggs. Nest eggs placed on the floor were not
significantly different from other groups (p>0.05), but the number of first grade
chicks was nominally higher than in floor eggs.

Tab. 3. Chick quality parameters (mean * standard deviation)

Treatments First grade chicks /tray*,n  Chick weight,g  Chick length, cm
Nest eggs 113.9°+0.9 48.03 £ 0.36 20.20+0.42
Hooreggs puton the 108.3% + 7.6 4812+190  19.86+0.14
Floor eggs 100.32+49 48.42 +0.78 19.91+£0.22
P value 0.038 0.889 0.237

® _ Mean values in the same column with a different letter differ significantly (p<0.05)
* — Number of the first grade chicks per incubator tray

Fasenko et al. (2000) found no significant difference in the percentage
of first grade chicks among washed nest eggs and washed and unwashed floor
eggs, which is similar with a report by van den Brand et al. (2016) for
difference between clean nest eggs and washed and unwashed floor eggs. In
contrast, a higher percentage of first grade chicks from the group of clean eggs
compared to a group of floor eggs was reported by Jabbar and Ditta (2017).

The weight of the chick in this study did not differ statistically
significantly between the groups (p>0.05), and the same lack of significance
was found for the length of the chick. Similarly, Ahamed et al. (2019) did not
find a significant difference in these quantitative parameters of chicken quality
between nest and floor eggs. Significantly higher weight of chicks hatched from
clean eggs compared to floor eggs was reported by Jabbar and Ditta (2017), and
by van den Brand et al. (2016) in the group of clean nest eggs and the group of
mixed clean nest and floor eggs in relation to the groups of washed and
unwashed floor eggs.
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Conclusions

Based on the results of the study, it can be concluded that nest eggs had
significantly higher hatchability of set and fertile eggs and a higher number of
first grade chicks per incubator tray compared to floor eggs, which had
significantly higher weight loss, contamination rate and total embryonic
mortality. A visually clean shell cannot be considered a characteristic that will
equalize the suitability of nest and floor eggs for incubation, i.e., that it will
annul an inferior predisposition for incubation of floor eggs compared to nest
eggs. Clean nest eggs placed on a floor bedding to cool achieved intermediate
values of incubation parameters, so that they did not differ significantly from
clean nest and floor eggs, but all parameters were nominally more favourable
than for clean floor eggs. The difference between clean nest eggs and clean nest
eggs placed on the floor bedding can be related to the egg cooling process that
probably took place mostly in the floor bedding, thus causing a higher
percentage of contamination. Maintaining nest hygiene, adequate dynamics of
egg collection and prevention of the occurrence of floor eggs are key factors in
providing clean nest eggs as a prerequisite for satisfactory incubation results.
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VYTunaj jaja CHeCEHUX y THHjE3/y U Ha MOy Ca BU3YEITHO YHCTOM
JbYCKOM Ha BaJIMBOCT M KBAJIMTET MIJMha TEIKOT JIMHUJCKOT XUOpHIa

Mapunko Bekuh', Bo6an Bujenonuh?!, Tunuja Iepuhi?, Bophe Cauhl, Ctoja
Joranosuh®, Mupjana Mutpakosuh®

! Momonpuspeonu gpaxynmem, Yuusepsumem y Barooj JIyyu, 78.000 Bara Jlyka, Bocha u
Xepyezosuna
2 Homonpuspeonu gpaxynmem, Yuusepsumem y Hosom Cady, 21.000 Hosu Cao,
Penybnuxa Cpouja
3 Avis DM, 78.420 Cpbay, bocna u Xepyezosuna

Caxerak

Hus oBor pama OwWo je &ma ce yTBpAW YTHIQ] MjecTa OBHIIO3WIHje Ha
pesynTare nHKyOanuje. Y CKIaay ¢ THM, lopel)eHa cy jaja CHeceHa y THHje3y, jaja
CHECCHa y THHje3]ly, a IOTOM CTaBJbeHA Ha MOJ Ha xJal)ewe U jaja CHeCeHa Ha IOy.
CBa jaja cy MMayia BU3YEITHO YUCTY JbYCKYy, YKJbYyuyjyhH W jaja CHeceHa Ha IO.y.
VkymHo je ucrrano 1.800 jaja ox 59 Henjessa crapor poautesbekor jata Cobb 500
noaujesbeHux y Tpu rpyne (n=600) ca yerupm mnoHaBibama (150 jaja mo
noHaBJpamy). ['pyna jaja cHeceHHX Ha MOy Yy OJHOCY Ha TPYIy jaja CHECEHUX Y
THUje3y UMaJia je 3HadajHo BuImH ryoutak mMace (p<0.05), HiKy BaJIBOCT yJIOKEHHX
jaja u ykynan emOpuonaau MopraiuteT (p<0.01), kao n Mamu Opoj mirha mpBe Kiace
no Jeecu (p<0.05). [IpoueHaT KOHTaMHUHAIMje 3HAYAJHO C€ PA3JIMKOBAo Melhy
rpynamMa u OWMO je HajBHINM KOJ IOJHUX jaja, a HAjHIKM KO jaja W3 THHje3la
(p<0.01). I'pyna jaja u3 rHUje3a CTaBJhEHA HA MO HHj€ CE CTATUCTHYKH 3HAYAjHO
pasMKoBaiia o] Jpyre JBHje IPyNe Y BATMBOCTH, YKYITHOM MOPTAJUTETY U OpOjy
nurha MpBe Kiiace 1Mo JbECH, MaKO Cy OBa jaja IMOCTHIVIA MOBOJbHHjE PE3ysTaTe y
nopehewy ca jajuma ca moma (p>0.05). Ilpumujemern TpeTMaHW HHCY HMalk
3HAYajaH yTHIla] Ha Macy u ayxuny mwawha (p>0.05). MctpakuBambe je TOTBPANIO
Jla jaja CHeceHa Ha IOy, YIPKOC YHMCTOj JbYCIM, MMajy JIONIM]Y BaIMBOCT W Behu
NPOLICHAT KOHTAMHHAIM]jEe y OJHOCY Ha jaja M3 THHje3/a, ITO HarjamiaBa Ba)KHOCT
ollp’KaBamka XUTHjeHe y THHUje3AMMa W NPEBEHIMjy T0jaBe MOAHMX jaja y LUIbY
00e30jehera MakcuMaTHOT Opoja jaja TIOroHKX 3a HHKYOAITH]y.

Kwyune pujeuu: jaja 3a Hacaa, uucroha Jpycke, NOAHA jaja, BaJMBOCT,
KBaJIUTET MMUJIETa
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