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ABSTRACT

Brazil occupies a privileged position worldwide in poultry farming. The economic activity is
recognized as necessary for the country's GDP and also has a significant climatic diversity.
Because of this, different types of aviaries were and still are built in the national territory. The
objective of this study was to present a systematic review of the factors that have an impact on
the intensive production of broiler chicken based on the scientific publications since the year
2000. The literature review showed a constant evolution and the knowledge about the form of
housing that best expresses the genetics of birds. It was found that the thermal environment, air
quality and other factors related to the housing of broiler chickens significantly imply in their
performance.
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FATORES QUE AFETAM A PRODUCAO DE FRANGOS DE CORTE

O Brasil ocupa uma posicgéo privilegiada em todo o mundo na produgéo de frangos de corte. A
atividade econémica é reconhecida como necessaria para o PIB do pais, que também possui uma
expressiva diversidade climatica. Por isso, diferentes tipos de aviarios foram e ainda s&o
construidos no territério nacional. O objetivo deste estudo foi apresentar uma revisdo sistematica
dos fatores que tém impacto na producdo intensiva de frangos de corte com base nas publicacdes
cientificas desde o ano 2000. A revisdo da literatura mostrou evolucdo constante e conhecimento
sobre a forma de alojamento que melhor expressa a genética dos frangos. Verificou-se que o
ambiente térmico, a qualidade do ar e outros fatores relacionados ao alojamento de frangos de
corte impactam expressivamente no desempenho.

Palavras chaves: conforto térmico, refriamento de ambiente, linhagens genéticas de frangos.
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INTRODUCTION

The Brazilian production of broilers
has grown in remarkable numbers in the last
50 years, and this was only possible because
there was an increase in domestic meat
consumption and exports (MENDES, 2014).
Brazil occupies a privileged position of the
2" largest producer in the world’s poultry
production, an essential activity for the
country's economy. Brazil is standing out as
the leader in exports (581,558 tons in 2013)
and the third largest producer of chicken
meat (12,645,1 thousand tons in 2012)
(UBA, 2013; UBABEF, 2014).

Today, large numbers of female
breeders are housed in the country's farms,
founding a dynamic, highly competitive
segment in which the product of the best
yield influences the systemic chain that
includes everything from inputs to
production on the farms, and processing in
the industry. The high technological level
achieved by the national poultry industry
placed this economic activity in an
advantaged position about other livestock
activities developed in Brazil, with an

SYSTEMS FOR BROILER PRODUCTION

Brazil has significant climatic diversity
and, therefore, different types of aviaries
were and still are built in the national
territory (Naaset al., 2014). The facilities
must ensure an environment of thermal
comfort that allows the animal to express its
full genetic potential (NASCIMENTO et al.,
2014). Animal facilities are the result of all
the external and internal conditions that
affect the development, responses, and
growth of the animals housed in them. As
per ESTRADA-PAREJA et al. (2007), the
factors affecting the animal environment can
be physical (light, noise, construction, and
equipment), social (density), and technical
factors (Temperature, relative humidity, air
movement, thermal radiation, among others).
In poultry farming, it is known that

international productivity level, compared to
the most updated countries in the world
(LIMA et al., 1995). Broiler production is a
business that requires reasonable investment
whose return is proportional to the
producer's ability to maximize sources of
loss (Rizzi, 1993). The food and
management, and health are also important
issues during the production.

As the animal production systems are
modified, efforts were made to develop
techniques and tools to assist in animal
production monitoring (Abreu, 2010; Abreu
& Abreu, 2011). The intensification of
automation and state-of-the-art technologies
brought the increase in the variability of the
thermal environment of the houses, with
consequent variability in the performance
indexes (Carvalho, 2012). All these
innovations introduced in studies of broiler
production have allowed researchers to
deepen knowledge of the factors that
interfere in the rearing environment, leading
to higher precision in the corrections and
adjustments of these systems (Abreu &
Abreu, 2011).

substantial losses in production occur mainly
in the final stages of rearing. Those failures
are due to thermal stress that reduces
performance indexes and increases bird
mortality (Abu-Dieyeh, 2006). Morrow
(2001) raised the ambient temperature and
found that this action leads to a decrease in
the bird's ability to dissipate heat resulting in
a circular and respiratory imbalance. Thus,
the ideal bird productivity depends on the
effective temperature, which reflects the
combination of the effects of dry bulb
temperature, relative  humidity, solar
radiation and wind speed (MOURA, 2001).
One of the ways to predict if the
environment causes stress due to heat is
through the ITU - temperature and humidity
index, and the same was adapted for
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chickens by CHEPETE et al. (2005) and
through the ITGU - black globe temperature
index and humidity.

Light intensity, distribution, color and
duration of light affect the performance and
well-being of the batch. Light management
is an advantageous and low-cost technique
in the production of broiler chicken and is a
tool to be used within a management
program (RUTZ et al., 2014).

Modern aviaries are carefully lit to
reduce cannibalism, bird movement, and
energy costs (ARAUJO et al., 2013).
Furthermore, proper positioning of light
sources and their distribution in the shed
encourages birds to seek food, water, and
heat during the rearing phase. For Santana et
al. (2014) the use of LEDs has been

highlighted in aviculture because it presents
energy savings and provides viability of the
breeding process.

Studies on the welfare of broilers
(Moura et al., 2006; Bessei, 2006) indicate
that the themes related to the thermal and
aerial environment, as well as the quantity
and intensity of light of the sheds, are more
influential in the response of birds. Among
the most important strategies to prevent loss
of productivity due to caloric stress is the
control of luminosity in aviaries (Linet et al.,
2006; Blatchford et al., 2009). Alvino et al.
(2009) suggest exposing the birds to higher
luminous intensities to increase their well-
being, as light increases the behavioral
rhythms and the comfort behaviors of birds.

ENVIRONMENT IMPACT IN POULTRY PRODUCTION

The production environment plays a
fundamental role in modern poultry farming,
which seeks to achieve high productivity, in
physical space and relatively short time
(Amaral et al.,, 2011). Chicken is a
homeothermic animal, that is, it maintains
the body temperature constant. To keep
homeothermic, the rate of heat transfer to the
environment should be equal to the rate of
heat production (Bruce & Clark, 1979).
Birds, as well as pigs, do not sweat in
response to a temperature rise (Ingram,
1974; Harrison, 1995), and both growing
pigs and chicks have relatively little
plumage and thus little thermal insulation.
Therefore, birds tend to respond more to
changes in the thermal environment than
other species of domestic animals, which can
be offset by behavioral responses such as
grouping of chicks.

For Damasceno et al. (2010) and
Amaral et al. (2011) thermal factors, mainly
represented by air temperature relative
humidity, thermal radiation, and air velocity,
are those that affect birds more directly, as
they can compromise their homeothermic.
The facilities must ensure the maintenance

of homeothermic, to maintain animal
thermal comfort and ensure the well-being in
the production (Nascimento, 2011).

Birds are also endothermic animals,
which means that they can increase the
amount of body temperature by generating
considerable amounts of heat inside their
tissues rather than relying solely on heat
gained directly from their surroundings
(Bligh & Johnson, 1973). According to these
authors, thermoregulation characteristics are
similar in birds and other large groups of
homeothermic animals and mammals. The
mechanisms of thermal regulation seek to
maintain the temperature inside the stable
body (Bruce & Clark, 1979). To achieve
this, however, the temperature of the
peripheral tissue can vary considerably,
causing fluctuations in the average
temperature of the body.

The thermoneutral zone is related to an
ideal thermal environment, where birds find
perfect conditions to express their best
productive characteristics (Furtado et al.,
2003). The zone of thermal comfort or
thermoneutral varies according to the species
and within the same species. In the birds, the
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thermoneutral zone changes with its genetic
constitution, age, sex, body size, weight,
diet, physiological state, previous exposure
to heat, a variation of ambient temperature,
radiation, humidity and air velocity
(Cassuce, 2011).

Inadequate rearing conditions affect
the production of broiler chickens, and it is
necessary to improve the houses and balance
the management to overcome the harmful
effects arising from some critical
environmental factors (Furtado et al., 2003).
The constructive typology of the houses,
associated with the local macroclimate, the
topography, and the surrounding vegetation,
influences  the internal  microclimate
conditions. Associate to these factors,
internal temperatures, ventilation and flow,
speed and relative humidity of the air, can
alter the emission of greenhouse gases,
becoming an additional concern with the
broader environmental aspect (Miragliotta,
2005).

In environments considered
comfortable, the birds present higher
productivity —and  better  performance
parameters (Medeiros et al., 2005).
Therefore, excess heat in the housing
environment can be detrimental to bird
performance. Wherefore, there is a high
influence of the typology on the
environmental conditions inside the houses,
and the technical norms must be observed to
obtain good thermal conditioning (Furtado et
al., 2003). According to Yahav et al. (2004),
the more precise quantification of the
surface temperature of the birds the more
accurate is the estimation of the heat
exchanges of broilers. The proportion of the
animal body that is at the same temperature
as the interior of the body may vary,
depending on environmental conditions. As
a consequence, of the vasoconstriction, the
temperature of the extremities, and skin of
the animal are more influenced by the
external heat in a cold environment. If the
ambient temperature is high, vasodilation
increases peripheral blood flow, making the

body's distribution of temperature more
uniform (Ingram & Mount, 1975). The
thermal comfort of an animal cannot be
determined solely by heat unless all other
conditions are standardized (Ingram &
Mount, 1975). Many factors influence the air
temperature range perceived by animals as
comfortable. The thermal environment is
composed of the various environmental
factors that affect the heat transfer between
the animal and its surroundings. It is not
fixed, in the sense that the perception of the
environment varies from animal to animal.

An increase in air movement will
increase heat losses by conduction and make
the animal feel cold; while the presence of a
radiant heater will result in a net gain of heat
by radiation and make the bird feel warm.
Thermal insulation of the floor also affects
the rate of heat loss by conduction. Thus, at
a given temperature, the same animal may
be hot, if it is exposed to solar radiation, or
cold if it is wet, in the wind and the shade.
Also, the number of animals in pen or the
house affects the contact area when the
animals are grouped, making them more
resistant to cold in a larger group. The level
of food intake influences the production of
metabolic heat so that the same animal can
respond differently to the same environment,
depending on the feeding program used
(Ingram & Mount, 1975).

To accurately assess the effect of the
environment on broilers, one must consider
all environmental factors as well as the
animal's characteristics and peculiarities of
the production system. The thermal
environment can be characterized by air
temperature, radiant  temperature, air
velocity, air humidity. For broilers,
temperature values between 32 and 34 °C
are considered comfortable for the first week
(Cony & Zoche, 2004; Oliveira et al., 2006;
Pauli et al., 2008).

According to Bridi (2011) at least
three primary conditions must be observed
for optimal thermal comfort from a
physiological point of view: 1. Consider that
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there is a caloric balance between the
animals and the environment; Establishment
of an essential relationship between the
average temperature of the skin and the
activity of the animal in the comfort zone;
and, 3. Establishment of water loss through
evaporation and the activity of the animal in
the comfort zone.

The evolution of the studies on the
rearing environment in broilers has reached
remarkable levels concerning information on
air quality, the thermal, acoustic and
luminous environment in the different stages
of broiler breeding (Silva & Vieira, 2010).
These factors directly influence the comfort
and welfare condition of the birds, affecting
their productivity (Ponciano et al., 2011).
According to Moura et al. (2006) and Santos
et al. (2009), thermal comfort inside poultry

FINAL REMARKS

The evolution of the scientific
publications on broiler housing has
generated crucial scientific information
about air quality, the thermal, acoustic and
luminous environment in the different stages
of breeding. Also, knowledge about the
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