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ABSTRACT: The objective of this research was to compare the effect of different nutritional
recommendations on the performance and economics of the production of broiler chickens. A total
of 1,200 Cobb-500 line male broilers were placed in a completely randomized design with four
treatments and 10 replicates, with 30 animals each. The diets in each treatment were as follows:
1. COBB-VANTRESS (2009); 2. Commercial feed; 3. Rostacno et al. (2005); and 4. RostaGNoO et al.
(2011). The following performance traits were evaluated: feed intake (FI), weight gain (WG), body
weight (BW), feed conversion (FC) and productive efficiency index (PEI). The experiment ran
while chickens were 1 to 21 and 1 to 42 days old. For the economic analysis, the diet cost and
live weight price were considered when calculating the average cost of the diet (ADC) and the
gross trading margin (TM). Analysis of variance was used to evaluate ADC and TM performance
traits; diets means were compared with Tukey’s test. In the 1 to 21 day period, there was a higher
FI and less efficient FC with diet 1 and more efficient PEI with diet 4. During the 1 to 42 day
period, diets 1, 3 and 4 had the highest BW, WG and PEI. TM and ADC show similar results,
i.e.,, commercial feed being less attractive to producers. For the entire experimental period, the
nutritional recommendations of COBB-VANTRESS (2009), RostacNo et al. (2005) and RosTaGNoO et
al. (2011) had the highest productive and economic performance for broiler production.
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DIFERENTES RECOMENDACOES NUTRICIONAIS PARA FRANGOS DE CORTE: DESEMPENHO E
ANALISE ECONOMICA

RESUMO: O objetivo deste trabalho foi comparar diferentes recomendagdes nutricionais sobre
o desempenho e andlise econémica na producdo de frangos de corte. Foram utilizados 1.200
frangos, machos, da linhagem Cobb-500. As aves foram submetidas a delineamento inteiramente
casualizado com 4 tratamentos e 10 repeti¢des, com 30 animais cada. As dietas consistiram: 1.
COBB-VANTRESS (2009); 2. Ragdo Comercial; 3. RosTacNoO et al. (2005) e 4. RostagNo et al. (2011).
As caracteristicas de desempenho avaliadas foram: consumo de ragdo (CR), ganho de peso (GP),
peso corporal (PC), conversao alimentar (CA) e indice de eficiéncia produtiva (IEP). Esta avaliagao
ocorreu no periodo de 1 a 21 e de 1 a 42 dias de idade dos frangos. Para analise econémica foram
considerados o custo da dieta e o preco do frango vivo, visando o célculo do custo médio da dieta
(CMD) e da margem bruta de comercializagao (MB). Os resultados de desempenho, CMD e de MB
foram analisados por meio da anélise de variancia. Empregou-se o teste de Tukey (P<0,05) para
a comparacdo entre as médias dos tratamentos. De 1 a 21 dias, verificou-se maior CR e pior CA
na dieta 1 e melhor IEP na dieta 4. De 1 a 42 dias verificou-se melhor resultado de PC, GP e IEP
nas dietas 1, 3 e 4 em relagdo a dieta 2. Situagdo semelhante foi observada para TM e CMD, em
que a racao comercial foi menos atrativa aos produtores. Considerando o periodo total de criacao,
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conclui-se que as recomendagdes nutricionais da COBB-VANTRESS (2009), RostacNo ef al. (2005)
e RostacNo ef al. (2011) apresentaram melhores resultados de desempenho produtivo e econémico

para a produgdo de frangos de corte.

Palavras-chaves: aves, frango, custo, proteina bruta, energia.

INTRODUCTION

Nutrition is an important aspect of poultry
science because a proper diet can improve
productivity and carcass yield. The most relevant
characteristic in the formulation of chicks’ diets
is the concentration of protein and energy, which
influence both the diet cost and broiler chicken
performance (LEanpro ef al., 2003; CoORrriA et al.,
2008). Nutrition is the factor with most influence
on the production cost in modern poultry science
representing on average 60% to 70% of the total cost
of production (Brum et al., 1993; NAscCIMENTO et al.,
2005).

Inrecentyears, progress in genetics, installations,
nutrition, management and sanity have transformed
national Brazilian poultry science in a complex
economic category, in which maximum production
of meat with lowest production cost is the objective
(OLvera et al., 2006). Nutritional requirements
during feed formulation need to be updated;
continuous genetic breeding of the birds can alter
the productivity and maintenance of the chick’s
lines and even the growth speed, which can vary
with sex and form of the birds.

The availability of different nutritional
recommendations from several Brazilian regions
and foreign countries, inconsistent with the
climatic and productive reality of Brazil, has also
complicated establishing an optimal nutritional
recommendation for broiler chickens (Araujo et al.,
2002).

The objective of this research was to compare
different available nutritional recommendations
with respect to their performance and economics in
the production of broiler chickens.

MATERIAL AND METHODS

The experiment was carried out at the
Experimental Aviary of the Faculdade de Zootecnia
e Engenharia de Alimentos da Universidade de
Sdo Paulo, located on the administrative campus of
Pirassununga, from September, 17, 2011 to October,
22,2011.

One thousand two hundred Cobb-500® line,
day-old male broilers, with a mean weight of 45.86
g were used. Feeding periods were divided as
follows: days 1 to 7, pre-start; days 8 to 21, start;
days 22 to 35, growth; and days 36 to 42, finish.
The commercial feed was divided in the start phase
(days 1 to 21) and growth phase (days 22 to 42),
following the manufacturer’s recommendations.

The experimental diets were as follows: 1.
COBB-VANTRESS (2009); 2. Commercial feed;
3. Rosracno et al. (2005); and 4. RosragNo et al.
(2011). The commercial feed is very common in the
Brazilian market and broadly used by small poultry
producers.

Day-old chicks were sheltered in the
experimental aviary inside 40 boxes (2.47 m?) with
30 birds each. To heat the chicks during the initial
phase, incandescent bulbs were used in the boxes
and gas brooders in the runways. Continuous light
was used throughout the experiment. Temperature
and relative humidity were recorded daily using
a thermohygrometer. The mean maximum and
minimum temperatures registered were 30.29 +
3.14 and 22.20 + 2.25°C, respectively. The mean
maximum and minimum values for relative
humidity were 57.70 + 17.66% and 32.03 + 22.17%,
respectively.

The following performance traits were evaluated
from days 1 to 21 and 1 to 42: feed intake (FI), weight
gain (WG), body weight (BW), feed conversion (FC)
and productive efficiency index (PEI).

WGd x L
F10x C

PEI =

where WGd is the daily weight gain (g), and L is the
livability (100%-%mortality).

The experimental design was completely
randomized with 10 replicates per treatment, for a
total of 40 plots with 30 individuals each.

Economic efficiency was determined while
taking into account prices of the factors (diet cost)
and product (live weight). The gross margin trading
(TM) was calculated as follows:

i

FIL DC

i

TWG,  BW.
TM = — ! x—1
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where TWGI is the price of the live weight (R$/
kg) and DC is the cost of the diet consumed by the
chickens during the entire experiment obtained
as a function of the composition and price of the
ingredients. BWi and Fli were obtained from the
42 day experiment. The product price and feed
ingredient prices were obtained from the market,
using the Instituto de Economia Agricola, da
Secretaria de Agricultura e Abastecimento do
Estado de Sao Paulo database as a reference. The
(DC) was the sum of the product of ingredient
quantities (1Q) and their prices (IP).

DC=Y IPxIQ

Ingredient quantities (IQ) were defined during
feed formulation and are presented in Tables 1
and 2. The cost of diet 2 was based on market price
because precise composition was not available on
the label.

The average cost of the diet (ADC) was also
calculated using DC and feed intake in each
experimental phase, following the nutritional
recommendations for the period from 1 to 42 days.
For diet 2, the price of this feed in August 2011 was
used.

To obtain representative historic prices, the
monthly prices of these products during five years
were used. Nominal prices were corrected by the
national index of consumer prices (NIPC) from
the Instituto Brasileiro de Geografia e Estatistica
(IBGE) for August 2011, according to the following
formula:

NIPC

PQcorrecfed,t = PQnaminul,t S ( NHI;US:LZOH )

where PQ_ ... . is the actual price of the ingredient
in month t corrected for August, 2011; PQ nominal, ¢ is
the price of the ingredient in month t; NIPCaugust, 011
is the index for August, 2011; and NIPC, is the index
for month t. The corrected prices are presented in
Table 3.

TM calculations used the mean values of the
corrected price. ADC and TM were analyzed using
an ANOVA in Statistical Analysis System (SAS
Inst.,, Inc., Cary, NC). Tukey’s test (P<0.05) was
used for the comparison of treatment means.

RESULTS AND DISCUSSION

In the period from 1 to 21 days, BW and WG were
different (P<0.05) between the commercial feed and
other diets (Table 4). FI differed (P<0.05) between

all experimental diets and the highest consumption
was found for diet 1. The best results for PEI were
obtained using the RostacNo et al. (2011) diet (diet
4).

In the period from 1 to 42 days, BW, WG, FI and
PEI were different (P< 0.05) between the diets (Table
5). The commercial feed, diet 2, had lower BW, WG,
FI and PEI. Experimental diets 3 and 4 yielded the
best results for FC.

The nutrient content between the experimental
diets varied, mostly in relation to crude protein,
amino acids and calcium. The supply of these
essential nutrients in broiler chicken diets has an
important effect on determining the production of
chicken. Vitamins and microminerals are provided
to fulfill minimal requirements (AraUjo et al., 2002).

Except for diet 2, the different diets did not
affect WG. Cosra et al. (2001), who tested the effect
of different levels of crude protein in chicks, found
similar results. In contrast, SABINO et al. (2004) found
a linear increase in WG as protein increased in the
diets used in their study.

In the period from 1 to 42 days, there were no
differences in FI between diets 1, 3 and 4. Similarly,
KoLLING et al. (2005) found no differences in FI with
respect to different protein levels during the 1 to 49
day broiler chick age period. This finding was also
observed by SaBINO et al. (2004).

For the COBB-VANTRESS (2009) treatment,
FC was lower in the 1 to 21 day period. Chicks
that consumed this lower protein diet increased
their feed intake. Although this increase was not
significant, it affected FI and FC for the total period.
This increase may have occurred to fulfill nutritional
deficiencies or because individuals with high levels
of Ca intake (present in diet 1 when compared
to the other diets) had decreased utilization of
other nutrients in the diet due to the formation of
insoluble calcium complexes (SA et al., 2004).

The increase in FI did not increase WG, therefore
decreasing FC for these individuals in both
experimental periods. VasconcerLos (2009) had
similar results with 21 day-old chicks, where the
reduction in protein decreased FC.

The lack of information about the nutrients
used in the commercial feed complicated the
interpretation of the results and explanation of
the unfavorable performance of this treatment.
The quality of the ingredients and manufacturing
process may have contributed to this fact.

The ADC and MT as a function of diet treatments
are shown in Table 6. Diet 1, COBB-VANTRESS
(2009), had the lowest ADC (P < 0.05), whereas diet
2 had the highest.
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Table 2. Assurance levels of commercial feed

Start (1-21)  Growth (22-42)

Moisture (max) 13.00 13.00
Crude protein (min) 21.00 19.50
Ether extract (min) 2.00 2.00
Fibrous material (max) 5.00 5.50
Ash (max) 8.50 9.00
Calcium (max) 1.70 1.90
Phosphorus (min) 0.35 0.40
Lasalocid * 0.009
Coccidiostat 0.0125 *

Table 3. Corrected mean prices of ingredients and live weight

Ingredients Mean Price (R$/kg) Source

Corn 0.40

Soybean meal 0.83 IEA - APTA!

Soybean oil 3.12

Salt 0.54

Live weight 1.86

Bicalcium phosphate 1.40

Limestone 0.20

L-Lysine 470

MHA 9.70

Mineral and Vitamin supplement 5.00 Da.ta obtained from
suppliers on August 2011

L-Threonine 6.00

Sodium bicarbonate 1.50

Choline chloride 0.40

Feed guard 3.58

L-Tryptophan 61.00

Inert 0.16

thttp:/ /www .iea.sp.gov.br/

Table 4. Performance traits for broiler chicken during the period from 1 to 21 days of age

RostacNO  RostaGgNO

Diets COBB-VANTRESS (2009)  Commercial =~ oo 0770 Cv(%)
BW (g) 948.10 a 76780b  93874a 96517a 270
WG (g) 902.28 a 721.72b  89287a  91920a 284
FI (g) 1280.36 a 960.62c  123053b 122741b 235
FC (g/g) 1420 a 1331b 1377b  1336¢ 1.02
PEI 301.54 b 185.61 30666b 32442a 479

Means followed by different letters in the same row are different (p<0.05).
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Table 5. Performance traits for broiler chicken during the period from 1 to 42 days of age

Diets COBB-VANTRESS (2009) Commercial ~ Rostacno (2005) RosracNo (2011)  CV(%)
BW (g) 2823.97 a 2270.63 b 2805.11 a 2834.30 a 2.93
WG (g) 2778.15a 2224.55b 2759.24 a 2788.34 a 2.99
FI (g) 4447.37 a 3545.74 b 4306.23 a 4319.48 a 3.26
FC(g/g) 1.601 a 1.594 a 1.562 b 1.547 b 1.81
PEI 411.73 a 238.47 b 41119 a 424.85a 3.73

Means followed by different letters in the same row are different (p<0.05).
Table 6. Average cost of the diet (ADC) and gross margin trading (MT) with respect to diet treatment
Diets COBB-VANTRESS (2009)  Commercial RostacNo (2005)  Rostacno (2011)  CV(%)
ADC (R$/ Kg) 0.709 a 1.000 c 0.730 b 0.729b 0.11
MT 1.666 a 1.191b 1.660 a 1.674 a 1.66

Means followed by different letters in the same row are different (p<0.05).

The TM of diet 2 was lowest (P < 0.05). Within
the economic analysis, diet 1 had the lowest mean
cost. Diets 1, 3 and 4 were more efficient regarding
TM. The commercial diet was least attractive to
producers in relation to ADC and TM.

The division of chick nutrition into several
phases contributes to the reduction in feeding costs,
in addition to favoring digestibility during the first
week of life (STRINGHINI et al., 2003); this division was
not performed for diet 2. Furthermore, the cost of
transportation, storage and production were not
accounted for in the other diets, which may have
contributed to the high ADC and low TM.

The TM value of the commercial feed was also
influenced by the low productive performance
found. Technical efficiency does notimply economic
efficiency; however, they were very similar in the
present study. Other nutritional recommendations
must be studied to determine optimal nutrition for
broilers.

CONCLUSION

In the start phase, the RostacNo ef al. (2011) diet
outperformed all others. Throughout the entire
experimental period, the COBB-VANTRESS (2009),
RostacNo et al. (2005) and RostacNo et al. (2011) diets
had the best productive and economic performance
for the production of broilers.
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