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ABSTRACT
Aims: To evaluate laying performance of heavy breeders housed either in conventional individual
(CI) or group automatic (GA) nests.
Study Design: A simple experiment was used to compare 5700 breeders housed in pens with CI
and 5500 kept in GA nests from 164 to 247 days of age.
Place and Duration of Study: Poultry farm "Los Corderos" located in Maltrata, Veracruz, Mexico
for two months (March to May).
Methodology: Eggs were collected daily to assess cracked shells (CS) and dirty eggs (DE). Out of
23 hatching batches, the number of good chicks (GC), culled chicks (CC), and dead embryo (DE)
were recorded and compared by group.
Results: Average CS was 65.8±22.3 in CI and 71±22.6 in GA whereas average DE was 11.6±10
and 23±20.4 respectively, finding a highly statistical difference (P = .01). In regard to GC, average
was 10330±4418 in CI and 9781±4157 in GA. Average CC was 124.65±50.64 in CI and 116.30±
_____________________________________________________________________________________________________
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47.64 in GA. Average DE was 664.26±219.35 in CI and 642.74±218.68 in GA. No significant
difference was found for GC, CC or DE (P = .05). A higher amount of CS and DE were observed in
GA. This may be explained by hens’ preference for laying in CI. Hence, more CS and DE appear in
GA, which in turn reduce egg hatching, and consequently, decrease the chances of obtaining GC.
Conclusion: Laying performance of heavy breeders did not improve by using group automatic
when compared to conventional individual nests.

Keywords: Egg industry; broiler breeder; animal welfare; production systems; environment.

1. INTRODUCTION
The critical factors affecting the economic
performance of poultry include genetics, nutrition,
management and health. There is no easy
answer for deciding which factor is the most
important. Determining which element affects the
most is a complicated task because there is a
chain of events in which a simple factor such as
the quality of bed can affect another one. It is
obvious that for a successful poultry production
there are many factors involved [1,2]. Poultry
industry has been developing quantitatively and
qualitatively, causing neither production nor
consumption levels remain static [3].
Poultry industry in the United States has been
under pressure from many directions to change
its production practices. Changes in consumer
demand and in legislation promote alternative
group housing systems for laying hens. One
current main concern is hen welfare in
conventional cage systems [4]. By similar
stresses, in 1999, the European Union banned
conventional laying cages starting in 2012 [5].
However, in the predominant poultry production
systems of the rest of the world, laying of eggs
outside nest boxes is a common problem in
poultry production systems [6], hence nests
automation is essential for a more efficient
farming, even though its operation should be
continuously monitored in order to collect quality
eggs [4]. Production depends not only on the
selected nest, but also on the construction,
installation and subsequent management of the
whole, including hens.
In broiler breeder production systems nests are
the most important piece of equipment. Nests
have been modified over time to save labor and
ensure a quick collection of quality eggs [7].
Nevertheless, farmers doubt that technology
applied to nests, actually has the ability to
produce quality eggs and increase the efficiency
of hens. Investing in the acquisition of this
material and its maintenance costs should also
be taken into account, since it can significantly

increase expenditures [8]. Poultry producers in
Mexico want to know if the use of nests with
automatic eggs collectors performs better than
conventional nests, which for years have
maintained a competitive quality in egg
production. Hence, the objective of this study
was to compare the benefits of conventional and
automated nests based on the productive
parameters of broiler breeders in Veracruz,
Mexico.

2. MATERIALS AND METHODS
2.1 Location
The research was conducted on the premises of
the farm "Los Corderos" owned by Avicultores
Cordobeses Asociados S.A. de C.V. and located
in the town of Maltrata, Mexico. This municipality
is located in the eastern state of Veracruz at an
altitude of 1771 meters above sea level. The
climate is temperate and wet, annual
temperature range from 5 to 20ºC and freezing
occurs year-around.

2.2 Birds and Research Design
Two lots of Ross 308 hens were used, the first
with 5500 birds housed in a pen with automatic
nests and the second with 5700 birds housed in
a pen with conventional nests. Each nest was
equipped with an automatic water supply and
feeding troughs. The type of nest (conventional
or automatic) was considered as treatment. The
two treatments were assessed from 164 to 247
days in life of hens. This 12-week period
comprised laying onset, peak production and
diminishing laying capacity.
Data were collected on the spot where the egg
was laid (nest or soil) in both treatments. The
amounts of cracked and dirty shells, as well as
the number of eggs lay in nests and on floor
were quantified. Double and deformed eggs were
not included in the study because their
production is not a function of the nests in which
they were collected. The number of good chicks,
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culled chicks and dead embryos were obtained
from records of the incubator and used to assess
the quality of hatching eggs.

offered and lighting based on the standards
recommended by the breeding supplier. The food
was provided by Agropecuaria ACA, a partner of
the same company, Avicultores Cordobeses
Asociados.

2.4 Statistical Analysis
Three classes of variables were measured:
variables concerning laying traits, those related
to egg abnormalities and those regarding
hatchability. Egg production was recorded every
day from the first laid egg up to 247 days-old.
The descriptive statistics of the variables under
study were performed and the mean values of
treatments (nests type) were compared using
Student's t test in SPSS version 15.0 for
Windows. Statistical significance was declared at
0.05.

Fig. 1. Conventional nest

3. RESULTS AND DISCUSSION
The preferences of laying hens for different nest
sites have scarcely been examined under
commercial conditions [10], and most studies
neglected the related productive aspects.

3.1 Laying Place

Fig. 2. Automatic nest

2.3 Farm Management
Birds were separated into two areas, the
breeding and the production area. A third area
was devoted to handling eggs. Hens were lodged
in semi-dark pens and managed in an all in - all
out policy. Males were reared in open houses in
a natural environment. The feeding and lighting
programs used for hens are those recommended
by the stock supplier [9]. The vaccination
program was designed for common diseases,
including Gumboro Disease, Newcastle Disease,
Infectious Bronchitis, Reovirosis Infection, Avian
Encephalomyelitis, Chicken Anaemia, Avian
Infectious Laringotracheitis, Avian Pox, Fowl
Cholera and Fowl Coryza. The production area
had thirteen houses furnished with both
automatic and manual nests. Management in
both types of nests was similar and involved
progressively increasing the amount of food

After 12 weeks, conventional nests had 98.3% of
eggs laid in nest boxes and 1.6% laid on the
floor; hens housed in stalls with automatic nests
had 95.5% and 4.4%, respectively. This finding is
similar to that described by Buxadé [11] in Spain
after 67 weeks in laying, where in nests with
manual collection, eggs laid on floor and in slats
represented 0.6% and 1.1%, whereas in nests
with automatic collection accounted for 1.94%
and 1.73%, respectively. Table 1 summarizes all
research findings.
Banga-Mboko et al. [12] compared the response
of Lohmann laying hens raised either in battery
cages or on the floor in a deep litter in Congo
Brazzaville, and found that the hens had a 70.8%
laying rate in battery cages, but dropped to
45.5% when kept on floor pens.
A study done with laying hens kept in an aviary
system under Swedish conditions found that the
proportion of misplaced eggs (floor eggs)
seemed to be influenced by rearing, but it was
also observed some variation between different
pens within batch, ranging from 0.7 and 18.4% in
five trials [13].
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Table 1. Comparison between conventional and automatic nests during the first twelve weeks
of production of commercial laying hens in Veracruz, Mexico

Laying place
In nests, no. (%)
On floor, no. (%)
Total eggs
Average laying
In nests, no.
On floor, no.
Hatchable eggs, no.
Cracked shells, no.
Dirty shells, no.
Abnormal eggs
Cracked shells, no. (%)
Dirty shells, no. (%)
Hatchability
Good chicks, no. (%)
Culled chicks, no. (%)
Death embryos, no. (%)
Total hatched eggs, no.
Average hatchability
Good chicks, no.
Culled chicks, no.
Death embryos, no.

Conventional nests

Automatic nests

294 380a (98.3)
5 041a (1.6)
299 421a

272 130 a (95.5)
12 727b (4.4)
284 857a

3504.52a±1222.3
60a±45.9
3277.9a±1273.3
65.8a±22.3
11.6a±10

3239.64b±1125.6
151.5b±88.9
3136.2b±1143.1
71b±22.6
23b±20.4

5527a (1.84)
972a (0.32)

5961b (2.09)
1934b (0.67)

237 599a (82.70)
2 867a (1.23)
15 278a (6.95)
274 824a

224 966a (82.58)
2 675a (1.28)
14 783a (6.80)
261 355a

10330.39a±4418.52
124.65a±50.64
664.26a±219.35

9781.13a±4157.14
116.30a±47.64
642.74a±218.68

* Different letters by row indicates statistically significant difference (P = .05)

3.2 Average Laying
Significant statistical difference were found in all
the variables (P = .01). This may be due to the
fact that in the conventional-nesting huts there is
no noise from the conveyor belt as in the
automatic nest; in addition, conventional nests
usually have better lighting, which appeals more
to the hen in search of a place to lay their eggs
[14]. Floor eggs could be reduced by increasing
the frequency of eggs collection during the first
weeks of production. This practice prevents hens
to get used to seeing eggs on the ground, and
also prevents the future presence of high
percentages of floor eggs [15]. From eight or ten
weeks-old on, the use of perches in breeding
houses would also be useful as it would
encourage hens to climb and would reduce their
reluctance to enter the nest. Cages with nest
boxes and perches offer appreciable benefits for
welfare, with few production problems [16]. It
would be better if perches are made of the same
material as nests are [17]. However, Thurner et
al. [18] working with hybrid layers were unable to
observe clear preferences for some nest boxes.
Also, in trials with and without an enclosed nest
box, Cooper and Appleby [19] concluded that
nest-seeking behavior was independent of prior
experience of nesting. It is noteworthy that in

conventional wire cages, hens have little
opportunity to perform either nest seeking or nest
building activities, which may lead to frustration
each time an egg is laid [19]. According to
Cooper and Appleby [20], hens are willing to pay
a high energy cost to gain access to a nest box
prior to oviposition, so pre-laying behavior may
be frustrated in hens without a well-defined,
littered nest site.
As hens grow old, laying in nests increases
because hens have full knowledge of their
environment. At an early production stage there
is an increased number of floor eggs, since
laying percentage in the flock is smaller
compared to that obtained at the peak of
production; also, hens that are used to lay eggs
on the floor usually always place them on the
same site, so this is a difficult behavior to
eliminate. The sooner the problem of floor eggs
is corrected fewer problems will be in the flock,
considering that as egg production increases the
percentage of eggs in the soil should fall quickly.
As age advances, egg production rate decreases
and egg weight increases [21]. Egg quality and
composition also change in accordance with
level of production and age of layer. Buxadé [11]
mentions that by the 68 week hen breeders lay
1.87% of eggs in slats or on floor with manual
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collection and 2.38% when the collection is
automatic.

3.3 Abnormal Eggs
In
conventional
nests,
cracked
shells
represented 1.84% and dirty shells 0.32%. In
automatic nests the corresponding values were
2.09% and 0.67% respectively. The amount of
cracked and dirty shells was higher in automatic
nests because they had a higher percentage of
floor eggs. However, results were very similar up
to week 10, when automatic collection dropped
as a consequence of a failure in the conveyor
belt. In the meantime, eggs were manually
collected and as a consequence the number of
cracked shells increased. Furthermore, nests
cannot be operated to expel the hens and a
number of eggs rested in the nest and were more
prone to crashing. In automatic nests, the causes
of broken shell were mainly due to shell shock
when eggs were displaced to the conveyor belt,
by manipulation at collection times, and when the
belt conveyor was broken. In conventional nests,
the shell was broken by the passage of the hens
in the nest, by pecking and sometimes, for lack
of proper conditioning of the nest.
In the Banga-Mboko et al. [12] study, the battery
cages system produced 1.08% more broken
eggs, but there was no difference in egg and
shell quality between the studied groups.
In connection with dirty shell, as laying on the
floor increases, so does the number of dirty
shells; to prevent this situation, floors and
hallways should be checked at least five times a
day. First inspection must coincide with birds
feeding, and each successive one must precede
the conveyor belt operation [22]. While some
hens lay eggs early, almost before turning on the
lights, checking nests every hour is strongly
recommended to collect eggs from the floor and
recovering a small amount of eggs that may have
potential hatchability after proper treatment.

3.4 Effects of Incubation on Collected
Eggs
Only fertile eggs in both treatments were
considered to evaluate the quality of one day-old
chicks. Embryo mortality in the incubation lot was
evaluated by day 12 using an ovoscopy. In 23
hatchings from eggs laid in the first twelve weeks
of breeders’ production, conventional nests had
in average 90.88% fertile eggs against a 90.65%
for automatic nests. After 19 days in the

incubator, the egg was transferred to the hatcher
and the incubation phase was completed.
Reasons for low hatchability could be improper
management of the breeder flock, an incorrect
incubation procedure, or a failure within any step
between the breeder flock and the final hatch
[23].
In pens with automatic nesting there are always
some hatching eggs laid on the floor. Given the
existing risk of contamination, these eggs should
be handled carefully to prevent a lower number
of quality chicks. In conventional nests, as most
eggs are in contact with hens after being laid,
they get contaminated with feces and bed
particles, so germs can penetrate them resulting
in a greater number of dead embryos.
A number of factors affecting hatchability have
been studied for diverse authors. This include
breeders line, health, nutrition and age of the
flock, egg size, weight and quality, egg handling
and storage condition, egg storage duration,
incubation conditions such as temperature,
humidity, turning frequency, ventilation, and egg
orientation, egg sanitation, and season of the
year [24-36].
Despite a greater number of eggs laid on floor
are collected in pens with automatic nests and
subsequently cleansed, the number of quality
chicks obtained is similar to that obtained from
conventional nests where eggs remain in direct
contact with hens between collections and
became polluted. In the case of automatic nests
such contact is avoided, since the conveyor belt
helps to keep hatching eggs in better shape.
Floor eggs pose a potential hygiene problem and
therefore should not be allowed. A greater
number of culled chicks were collected from pens
with automatic nests because there was a higher
percentage of hatching eggs placed on the floor,
which in turn affected negatively the potential
quality of the chick. Subsequent observations
indicated a poor selection of chicken and egg
hatching mismanagement. As a reduction in the
number of floor eggs in both treatments
occurred, the amount of dead embryo also
decreased. Over time, Figures of floor eggs for
automatic nests were always above those for
conventional nests.
Care and transfer of embryos from farm to the
hatchery should be done with utmost care and
attention. A sudden movement, poor disinfection,
and a long stay on the farm weaken the quality of
the embryo that is trapped in the egg [37]. In
order to achieve eggs reaching a physiological
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zero at a similar stage of development, some
procedures should be established to ensure a
uniform cooling at 20-21ºC within four hours after
collection in nests s done. Results in automatic
nests can be improved if eggs do not stay a long
time on the conveyor belts, since these do not
carry appropriate environmental conditions,
resulting in a reduction in chances of obtaining a
healthy chicken; also, ventilation becomes
inadequate as temperature exceeds 27ºC.
Regarding conventional nests, the main problem
is for the eggs that are left overheating in the
nest, when the nest is occupied by another hen
[38].

and Animal Welfare, School of Veterinary
Medicine and Animal Sciences, University of
Veracruz.

To produce with quality requires a complex
process involving hen management in aspects
such as nutrition, level of antibodies against
prevalent diseases, eggs management and
conservation, incubation, hatching process,
transport and reception at the broiler farm. Chick
quality is a topic that is often spoken about, but
there is no precise definition or a method
implemented in the industry that allows
comparing, quantifying and repeating practices in
different places and companies [39,40].

2.

4. CONCLUSION

4.

Empirical observation resulting from this study
shows that hens prefer individual nests rather
than automatic nests, also hens housed in
individual stalls with conventional nests laid
fewer eggs on ground that hens grouped and
housed in stalls with automatic nesting facilities.
In stalls provided with automatic nests, egg
quality decreases significantly since more
cracked and dirty shells are obtained reducing
the production of eggs with proper hatching
characteristics. In the incubator, egg hatchings
obtained either from conventional or automatic
nests were similar in terms of first-class chicken,
wasted-class chicken, and embryo death. Under
the conditions of this study and the parameters
evaluated, automatic nests did not perform better
than conventional nests. Results for the former
may improve if the amount of cracked and dirty
shell could be reduced.
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