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One major concern for poultry producers is the productivity of chickens, with the
lack or excess of minerals, this productivity is compromised and cannot be achieved
to the maximum, giving damage to the producer. A descriptive study was carried out,
identifying and checking deformities alleged techniques that can be applied to resolve
these problems. Calcium and Phosphorus are essential minerals for the chickens, and
which are essential for various functions and their bone development. The study of
these minerals and their contribution to the broiler is of great importance and may be
monitored and analyzed its development, identifying deficiencies and correct them with
them. The appropriate rate of minerals to the broiler is crucial in their development,
seeking to combat bone abnormalities with alternatives and techniques in their growth.
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Introduction

Nowadays, Brazil maintains a position of great importance in
the world scenario in the production of broilers, and in 2004 Brazil
became the largest exporter and also the third largest in the world.
This is due to the conquest of the foreign market, which recently
Brazil broke a new record where it recorded in the last 12 months a
cluster of 3,770 million tons (UBABEF, 2013). Even with the world
crisis in 2009 the production of chicken meat was high. According
to the surveys, the world poultry industry produced 71.715 million
tons, about 0.39% more than the previous year. Still with a low-
price appearance, the data indicates a positive behavior. Especially
when it refers to an era of international recovery (UBA, 2009).
In recent years, the concern of the chicken-producing industries
revolves around its high productivity where, because of this, they
are having problems with the appearance of brittle bones and
deformities in their production, this is often due to the lack of
calcium and phosphorus in feed for broilers, since these minerals
are important for the bone development of chickens. The role of
calcium and phosphorus is important for chickens’ nutrition and

their deficiency precludes peak performance during the growth
period. For this to occur it is necessary to balance calcium and
phosphorus in the feed and nutrition of the chickens, causing the
industries to make a profitable return on their production [1].

The importance of calcium and phosphorus is significant,
contributing to the development of chickens, helping in nutrition
and actively participating in bone development. In addition to
calcium, phosphorus participates in numerous functions in the body,
being involved in various metabolic reactions, being responsible
together with calcium for the formation and maintenance of bones
[2]. Chicken performance cannot be demanded when the minerals
are not sufficient, thus giving damage like brittle bones or poor
productivity. In spite of the increasing demand, it is verified that
the majority of researches have been in the area of breeding, there
is a shortage in researches that evaluate nutritional requirements
of these chickens, being necessary to do the supplementation
for a better growth and development. Calcium and phosphorus
are closely associated elements in animal metabolism, often
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combined with one another, so that the lack of one in the diet
limits the performance of the chickens [3]. The search for a genetic
improvement is a very good option, but [ believe that the value
invested for this improvement is much higher than an investment in
improving nutritional requirements, balancing the nutrients, may
require a higher performance and productivity of the chicken, this

way, giving a positive return.
Importance of Calcium and Phosphorus

Calcium is the most intense mineral in the body of chickens.
Being one of the main constituents of bones, as it plays an
important role in the balance of cellular functions of nervous and
muscular tissues, as well as of hormonal activities and also of blood
coagulation [3]. Supplementation is essential for healthy growth
and development, but deficiency of calcium and phosphorus in
this supplementation may influence and limit bone growth in
broilers [3]. Phosphorus deficiency can result in bone breakage or
defects during processing, causing the carcass to be declassified
[4]. These defects can interfere in performance and also in skeletal
development, causing losses to their producers in relation to their
production beyond these problems, weak feathers are repeatedly
associated with reduced intake of food affecting chick weight gain
[5]. In addition to calcium in bone maintenance and development,
it is also important because it assists growth, egg shell formation,
blood clotting, involvement with secretion of different hormones,
and transmission of nerve impulses. Therefore, the need to get as
close as possible to the calcium balance, being that its influence
mainly affects the productivity of the chickens [6].

Calcium and phosphorus are closely associated elements in
animal metabolism, often combined with one another, so that
the lack of one in the diet limits the performance of the chickens
[3]. When broilers are fed diets with deficient levels of calcium
and phosphorus, they are able to demonstrate a certain ability to
adapt to moderate deficiency, increasing the absorption of these
minerals and the hydrolysis of Phyto phosphorus (YAN). The
chicken will always adapt to feed to it, but will never give its highest
performance, thus giving damage to the producer. Therefore, there
is a need for balanced use of calcium in feed, so that there is a
greater requirement of chicken in relation to food products, which
in the future will be marketed.

Bone Development

Bone, a metabolically active tissue, composed of several cellular
elements. It works as a mechanical support to the body where it
is responsible for the sustenance of the animals, in addition, it
serves as a metabolic reserve of calcium and phosphorus [3].
Adequate bone mineralization is of fundamental importance in
cutting chicken, since muscle development is dependent on good
bone support and is necessary for the proper functioning of the
locomotor system. Chicken with deficiencies in bone development
may suffer fractures during picking, transport and slaughtering,

resulting in heavy losses due to condemnation of carcasses in
the slaughterhouse [7] (apud GABRIELA). The main reserve of
calcium in the body is the bone, it is composed of a heterogeneous
tissue that has the function of supporting the entire weight of the
animal. In addition, there is also an organic structure composed
of fibres, mainly collagen, through which the mineral phase which
is composed of hydroxyapatite (BAYNES & DOMINICZAK, 2000 p.
36) [8]. The bone development of the chickens is deeply associated
with the growth of the animals with that the bone tissue develops
and grows in proportion as it is being used and can even atrophy
when in disuse. It acts as a reserve of calcium and phosphorus
where it may be required of the animal when there are changes in
homeostasis (KUSSAKAWA & FARIA, 1998).

Bone Deformities

Many causes of bone deformities in the bone tissue of chickens
have been discovered since 1930, among them are nutrients,
genetics, pathogens. Another factor that is affecting successively
are the management practices that can directly interfere in the
growth and development of the bone structure [9]. In poultry
production there are two most relevant categories related to
bone deformities, with tibial dyschondroplasia (TD), which affects
chickens in the early stages of growth and structural problems,
leading to deformities and distortions of long bones, especially in
the final phase of growth (Barbosa et al.,, 2010 p. 7). The poultry
industry is currently facing a high percentage of bone tissue
deformities, mainly due to genetic selection carried out with the
aim of increasing the growth rate of the animals [10]. Leg problems
may be associated with the genetic characteristics of the animals,
which present very rapid muscle growth and accumulation, with
bone tissue developing at a slower rate [11]. Bone abnormalities
found in fast-growing broiler chickens have in recent years been
one of the most damaging issues for the poultry industry. These
diseases, besides compromising the welfare of the chicken, reduce
the production and quality of the products originated.

Many symptoms resulting from bone abnormalities are
not clinically visible, making it difficult to quantify the damage
(FALCONE). Research should closely analyse these abnormalities,
because they bring losses to the producer, influencing the
production and quality, and investment is necessary for them, since
they are often not visible. The problems of deformity of the legs may
be a consequence of the uneven growth of the growth plate and the
abnormal position of the legs, but this problem probably can result
from the tension of the muscle where the bones are pulled out of the
alignment (JULIAN, apud ANDREIA). Follow-up is always necessary
and nutrient corrections are critical if performance is to be required
and productivity is a desirable return. Bone chondrodystrophy
refers in turn to a generalized disorder in the growth zone of
long bones, but mineralization and lateral growth (diameter) are
apparently normal in chicken, ie shortening of the long bones
and thickening of the tibio-tarsal joint, resulting in a variable
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degree of angulation (valgus-varus deformation), and the lack of
chondrocytes due to hypertrophy is observed in the proliferation
zone and, therefore, the receipt of nutrients by diffusion denotes
inadequate nutrition or deficiencies in minerals, especially calcium
and its interactions metabolic anomalies of great impact on the
productive yield of broiler (THORP, TARDIN) [12]. With affected
bone development, yield, performance and productivity are small
when corrected with minerals, they increase considerably. While
osteoporosis has not been considered a major disease in broilers,
there is evidence that some strains show decreased mineralization

and increased bone porosity [13].

Nutrition and Feeding of Broilers

Nutrition plays a key role in obtaining high quality bone tissue.
Among the nutrients, calcium and phosphorus are the main formers
of the mineral matrix, contributing with 95% [14]. In chicken,
calcium is the mineral found in the greatest quantity, being present
almost entirely (99%) in the bone tissue, being required in quantity
greater than any other mineral [6]. Inequality of cations and anions
in the diet may have influenced the increase of leg problems in
broilers, since they are fast-growing chicken. Several alterations
of this stability can generate damages in the performance of the
chickens [15]. The effects of different cations and anions on the
incidence of tibial dyschondroplasia are dependent on each other,
showing the importance of dietary electrolyte balance in the
determination of this leg problem [16]. Being that for the producer,
the profitable part and the well-being of the chicken for that to
be reached are main factors. The basic constitution of poultry
feed is made with soybean and corn, but they have insufficient
levels to compose the requirements of calcium and phosphorus,
so it is important to make a calcium supplementation that meets
these and requirements, noting that calcium origin can influence
the performance of chickens [6]. The chickens adapt to the feed
offered to them, but if it is deficient in minerals, it cannot show its

productivity to the maximum.

Materials and Methods

A descriptive study was carried out in order to collect data and
verify existing hypotheses, analysing the minerals, identifying the
deformities and verifying supposed techniques that can be applied
to solve these problems. The information was obtained through
articles from scientific journals and theses of researchers, aiming
at the identification and analysis of the data as a collection too],
the bibliographic research, using criteria that addressed the need
of these minerals for the chickens, besides identifying deformities
and analyse techniques that would contribute to the producer and
poultry industry. Then, using scientific theses and journals from
researchers that showed the importance of a balanced feed for the
chickens, so that it is extracted from it, the greater development
in the growth and performance in the production, analysing
the possible deformities that can appear, besides showing the
importance of calcium and phosphorus for chickens.

Results and Discussion

According to the literature review and analysis of the
information it was possible to observe the importance of making
a diet based on calcium and phosphorus, as they are important for
healthy bone development avoiding porosities deformities and also
problems of nozzles. Adequate mineral supplementation during
the growth phase will result in proper development, especially in
bones, where most phosphorus and calcium are found. The main
symptom of deficiency of calcium and phosphorus is, in addition
to a lower performance of the birds, the appearance of bones and
fragile beaks; however, excess calcium can act as an antagonist,
hindering the absorption of some minerals (BARROS). Adequate
bone mineralization is essential in the poultry industry, as muscle
development is dependent on good bone support and is necessary
for the proper functioning of the locomotor system (ARAUJO).

One of the possible ways to combat bone anomalies (and other
problems related to the sudden increase in the rate of metabolic
activity of broiler chickens) would be to slow the growth rate,
especially in the period when it occurs more rapidly: in the beginning
of the creation cycle. One of the techniques used to decelerate the
growth rate of poultry, or rather the most frequently used one, is
the food restriction, which consists of reducing for a period of time
the food ingested by the animal, either in its quantity (quantitative
restriction) or in its composition (qualitative restriction) [17]. But
for the producer, if this care is not taken, especially in the food,
besides the chicken malaise, it will not achieve the maximum in
production that the chicken can convert, therefore, a balanced diet
and a follow-up in the process of growth and development will be
repaying in profits to the producers in the end and will keep the
poultry industry at a high level of production [18-22].

Conclusion

It is concluded that the mineralization of broilers chickens
and of extreme importance, because the bones need calcium and
phosphorus for their development. In addition, these minerals
are necessary because they aid in the metabolism of chickens,
however when these minerals are not used properly in the feeding
the chickens can suffer bone deformities or malformation causing
damages to the producers and industries.
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