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PROGRAMAS DE RESTRIGAO ALIMENTAR PRECOCE E SEU EFEITO
SOBRE INDICES ZOOTECNICOS E QUALIDADE DE CARNE DE FRANGOS
DE CORTE?

Autor: Fernanda Maria Butzen
Orientadora: Prof. Andréa Machado Leal Ribeiro

RESUMO

A restricdo alimentar planejada é a pratica da diminuicdo do volume
de alimento consumido em um determinado periodo (restricdo quantitativa) ou
de nutrientes (restricdo qualitativa) com o intuito de controlar a taxa de
crescimento dos frangos modernos, tentando minimizar problemas metabdlicos
e esqueléticos. Além disso, melhorar a eficiéncia alimentar e diminuir depdsito
de gordura na carcaca. Na entanto, a adocdo dessa pratica tem sido pouco
explorada devido a inconsisténcia dos resultados de pesquisa relacionados ao
consumo de racdo, recuperacdo do peso corporal e melhorias nas
caracteristicas da carcaca. O objetivo desse trabalho foi estudar programas de
restricdo alimentar precoce para frangos de corte machos e fémeas, avaliando
desempenho, peso das fracbes corporais, composicao corporal e qualidade de
carne. Os tratamentos, aplicados do 8° ao 16° dia (d), foram: T1-Sem restricdo
alimentar (oferta alimentar a vontade da dieta padrdo-dp); T2—Restricdo por
quantidade (oferta de 80% do consumo a vontade da dp), T3—Restricdo por
tempo (oferta durante 8 horas/d da dp) e T4—Restricdo por qualidade (dp
contendo 80% dos nutrientes limitantes, diluida com 10% de caulim e 10% de
casca de arroz). Machos e fémeas restritos por quantidade ou tempo foram
mais leves no final no periodo de restricdo, porém foram capazes de chegar ao
mesmo peso final aos 42 d que as aves sem restricdo. O programa de restricao
por qualidade ndo reduziu o crescimento inicial, pois as aves consumiram mais
racao que o grupo sem restricdo, compensando a diluicdo da dieta. Os pesos
das visceras foram recuperados mais rapidamente que o peso das outras
fracbes. FEémeas restritas por tempo recuperaram o peso corporal mais rapido
gue os machos. A restricdo por quantidade permitiu total recuperacédo do peso
do peito aos 35 d e a restricdo por tempo apenas aos 42 d. A restricdo por
tempo modificou a composicdo corporal das aves aos 16 d, ja a restricdo por
guantidade e por qualidade n&o provocaram grandes mudancas nessa idade.
Porém, aos 42 d a gordura corporal das fémeas restritas por quantidade foi
maior que a das restritas por qualidade, ficando os demais grupos
intermediarios. Nenhum programa de restricdo alimentar teve efeito sobre
perda de peso por descongelamento, coccéo, forca de cisalhamento e
oxidacéao lipidica na carne de peito. Programas de restricdo por quantidade e
por tempo aplicados no inicio da vida de frangos de corte podem ser usados
como ferramenta de manejo para controlar a taxa de crescimento inicial sem
prejudicar os indices zootécnicos e a qualidade de carne aos 42 d.

! Dissertacdo de Mestrado em Zootecnia — Producdo Animal, Faculdade de
Agronomia, Universidade Ferderal do Rio Grande do Sul, Porto Alegre, RS,
Porto Alegre, RS, (235p.). Margo de 2012.



EARLY FEED RESTRICTION PROGRAMS AND ITS EFFECT ON
ZOOTECHNICAL INDEXES AND MEAT QUALITY OF BROILERS ?

Author: Fernanda Maria Butzen
Adviser: Prof. Andréa Machado Leal Ribeiro

ABSTRACT

The planned feed restriction is a practice of the decrease in the
volume of feed consumed in a given time period (quantitative restriction) or
nutrients (qualitative restriction) in order to curb the rate of growth of modern
chickens, trying to minimize metabolic and musculoskeletal problems. In
addition, improve feed efficiency and decrease fat of the carcass. However, the
adoption of this practice has been little explored due to the inconsistency of the
search results, related to feed intake, body weight recovery and improvements
in carcass characteristics. The objective of this work was to study early feed
restriction programs for broilers males and females, evaluating performance,
body fractions weights, body composition and meat quality. The treatments,
applied from the 8" to the 16" day of age, were: T1 — Without feed restriction
(standard feed — SF — ad libitum); T2 — Quantity restriction (80% of the ad
libitum consumption of SF); T3 — Time restriction (SF offered throughout 8
hours/day); and T4 — Quality restriction (SF with 80% of the limiting nutrients).
Birds from both sexes that were submitted to Quantity or Time restriction
showed lower body weights at the end of the restriction period, however, they
were able to reach the same body weight at 42 days when compared to T1. The
Quality restriction program did not reduce initial growth because the birds
compensate for the dilution of the diet by increasing feed intake. The weight of
organs was recovered more quickly than in the other fractions. Females on
Time restriction recovered their body weight earlier than males. Quantity
restriction allowed the full recovery of breast weight at 35 days, while Time
restriction only achieved that at 42 days. Time restriction modified the body
composition of the broilers, at 16 days, already the Quantity restriction and
Quality restriction did not cause big changes at that age. However, at the 42
days the body crude fat of females with Quantity restricted was greater than the
Quality restricted, getting the other groups intermediate. Restriction programs
did not have any effect on weight loss due to defrosting, cooking, shear force
and lipid oxidation on the breast meat. Early restriction programs either by
Quantity or by Time can be used as a method for controlling growth rate in
broilers without any damage to performance and meat quality at 42 days of age.

2 Master of Science dissertation in Animal Science, Faculdade de Agronomia,
Universidade Federal do Rio Grande do Sul, Porto Alegre, RS, Brazil (235p.).
March, 2011.
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1 INTRODUCAO

A avicultura € uma atividade econdmica cada vez mais relevante
mundialmente. Segundo especialistas (Rabobank, 2011) a carne de ave sera a
proteina vencedora do futuro, com o desafio de atender a um crescimento de
30% nos préximos 10 anos.

Os maiores produtores de carne de frango sdo Estados Unidos,
China e Brasil. O Brasil ganha destague nas exportacdes, nas quais estd em
primeiro lugar, exportando a carne de frango principalmente para o Oriente
Médio e Asia (UBABEF, 2011).

De acordo com um estudo realizado pelo Ministério da Agricultura
Pecuaria e Abastecimento (MAPA) “Brasil — Projecfes do Agronegocio —
2010/2011 a 2020/2021”, a produgao brasileira de carne de frango, que em
2011 pode chegar aos 12,8 milhdes de toneladas, tende a iniciar a proxima
década (2021) com um volume préoximo dos 16 milhdes de toneladas (BRASIL,
2011). Na avaliacdo do MAPA, nestes proximos 10 anos a producdo de carne
de frango tende a se expandir a uma média de 2,6% ao ano, indice superior
aos previstos para as carnes bovina e suina, cujas expansdes devem girar em

torno de 2,2% e 1,9% ao ano, respectivamente.



Para atender a demanda e todo esse crescimento serdo necessarias
cada vez mais pesquisas para aumentar a eficiéncia de producdo. Muitas
melhorias ocorreram nos campos da genética, nutricdo, manejo, sanidade e
ambiéncia ao longo dos anos. Bons indices de desempenho, nas linhagens de
frangos de corte modernos, foram obtidos, caracterizados por altas taxas de
crescimento e boa conversao alimentar. No entanto, também surgiram altos
indices de doencas metabolicas, problemas nas pernas e um aumento na
deposicdo de gordura na carcaca de linhagens extremamente selecionadas
para crescimento rapido (Lesson, 2007). Estes aspectos negativos sdo uma
grande preocupacdo para O produtor e para a industria, pois trazem
importantes perdas econdmicas.

Estratégias de alimentacdo tem sido estudadas para diminuir esses
problemas. A pratica da restricdo alimentar é uma delas, e consiste na
diminuicdo do volume de alimento consumido em um determinado periodo
(restricdo quantitativa) ou de nutrientes (restricdo qualitativa) com o intuito de
frear a taxa de crescimento dos frangos, tentando minimizar problemas
metabdlicos e esqueléticos (Rosa et al.,, 2000). Ao mesmo tempo, com essa
reducdo, tenta-se melhorar a eficiéncia alimentar, otimizando ganho de carne
magra, conversao alimentar e proporcionando ganho de peso no periodo de
realimentagao. Esse ganho de peso é conhecido como “catch-up” growth (Yu &
Robinson, 1992) ou ganho compensatério e deve existir para uma restricdo ser
considerada bem sucedida.

Na prética a adocdo de programas de restricdo alimentar para

frangos de corte objetivando melhorias no desempenho, tem sido pouco



explorada devido a inconsisténcia dos resultados de pesquisa, relacionados ao
consumo de racao e a ocorréncia ou ndo de ganho compensatoério. Além disso,
resultados relacionados com a melhora nas caracteristicas da carcaca e
qualidade de carne sao difusos. Faz-se necessario maior conhecimento do
impacto de um programa de restricdo sobre o ganho de proteina e de gordura,
apos a realimentacdo em frangos previamente restritos.

O objetivo desse trabalho foi estudar programas de restricdo
alimentar (por quantidade, por tempo e por qualidade) aplicados no inicio do
ciclo de vida de frangos de corte machos e fémeas, avaliando desempenho,
peso das fracBes corporais, composicdo corporal e qualidade de carne, na
tentativa de fornecer novas informacfes sobre o controle de crescimento de

linhagens modernas.



2 REVISAO BIBLIOGRAFICA

2.1 Restricdo alimentar

A restricdo alimentar € conhecida como a pratica do jejum ou da
administracdo controlada de alimentos. Esta técnica € comumente adotada em
plantéis de poedeiras comerciais e de matrizes para prevenir obesidade,
favorecer o desenvolvimento de 6rgdos e melhorar desempenho reprodutivo
(Sakomura et al., 2004), em suinos em terminacdo para melhorar as
caracteristicas da carcaca (Fraga et al., 2009) e em ruminantes para explorar o
crescimento compensatério e diminui¢cdo de custos com alimentacédo (Pereira
Filho et al., 2005).

Em frangos de corte a restricdo alimentar planejada comecou a ser
estudada mais profundamente com o intuito de controlar a taxa de ganho de
peso na tentativa de minimizar problemas metabdlicos e esqueléticos, que
ganharam importancia nas linhagens modernas extremamente selecionadas
para crescimento rapido. Os programas de selecdo genética foram
concentrando-se no rapido desenvolvimento dos tecidos musculares sem
considerar outros 6rgdos, como coracao e pulméo. A taxa de crescimento das
linhagens tipo carne foi cerca de trés vezes maior que a taxa de linhagens para

producao de ovos (Plavnik & Hurwitz, 1982).



Altas taxas de crescimento sdo altamente exigentes quanto a oferta
de nutrientes e oxigénio para os orgaos. A diferenca entre os suprimentos aos
tecidos das aves e suas demandas resultam em desordens metabdlicas
(Decuypere et al., 2000). Nos frangos de corte, sindrome da morte subita e
sindrome de hipertensdo pulmonar resultando em ascite, sdo 0s principais
disturbios metabdlicos. Além disso, a pressao consideravel sobre os musculos
das pernas e 0ssos durante a Ultima metade do periodo de crescimento, devido
a alta taxa de crescimento favoreceram problemas como discondroplasia tibial,
deformidades Osseas e fraturas (Lilburn, 1994).

Estudos como os de Robinson et al. (1992), Acar et al. (1995),
Gonzales et al. (1999), Leu et al. (2002), Demir et al. (2004) e Ozkan et al.
(2010) utilizaram a restricdo alimentar com sucesso em frangos de corte para
diminuir esses problemas. Além disso, a utilizacdo da restricdo alimentar
precoce seguida de um periodo de alimentacdo a vontade pode melhorar a
conversdo alimentar, devido provavelmente a diminuicdo na taxa metabdlica
basal (Zubair & Lesson, 1994), que estd associada a um peso corporal menor
durante o crescimento inicial. Segundo Yu & Robinson (1992), com menor
exigéncia para mantenca, depois de uma restricdo alimentar, mais nutrientes
poderdo ser direcionados para o crescimento durante o periodo de
realimentacéo, levando ao fenbmeno do ganho de peso compensatorio nesta
fase.

Com a restricdo alimentar, também objetiva-se reduzir a gordura da
carcaca, que segundo especialistas, aumentou associada ao crescimento

acelerado das linhagens melhoradas para ganho de peso (Plavnik et al., 1986;



Yu & Robinson,1992). Com certeza, durante o periodo de restricdo a gordura
pode ser diminuida, porém quando as aves voltam a receber racdo a vontade
muitos trabalhos mostram resultados contraditorios. Quando o crescimento de
reposicao é completo poés-restricdo, ou seja, os frangos que sofrem restricao
chegam ao abate com o0 mesmo peso vivo dos que ndo sofrem, o grau de
adiposidade tende a ser similar (Kessler, 1999).

Os resultados séo difusos a respeito de efeitos sobre hiperplasia e
hipertrofia dos adipdcitos. A restricdo alimentar precoce poderia afetar o
namero total de adipdcitos, pois é implementada durante a fase de
multiplicacdo (hiperplasia). No entanto, Zubair & Lesson (1996) nao
observaram, ao abate, diferencas na gordura corporal devido a completa
hipertrofia destas células.

Um dos pontos favoraveis ao uso da técnica de restricdo alimentar
guando devidamente aplicada, sdo 0s menores custos com ragdo. Fontana et
al. (1992) verificaram que a restricdo alimentar pode reduzir em até 22% o
consumo da dieta inicial, umas das mais caras do ciclo produtivo dos frangos

de corte.

2.1.1 Métodos de restricdo alimentar

Dois sdo os caminhos que viabilizam um programa de restricdo
alimentar: o quantitativo e o qualitativo. A restricdo alimentar quantitativa
significa que uma quantidade limitada de uma dieta equilibrada, com densidade

de nutrientes normal, é oferecida as aves. Restricbes qualitativas incluem a



diluicdo da dieta, métodos quimicos, deficiéncias em certos nutrientes ou dietas

de baixa energia e/ou baixa proteina.

2.1.1.1 Restricdo quantitativa

A restricdo quantitativa € uma restricdo fisica simples que fornece
uma quantidade calculada de racdo por ave e € um dos métodos mais
comumente usados. Normalmente, uma determinada percentagem do
consumo de racdo ad libitum é usada. Este método tem a desvantagem da
necessidade de pesar o alimento frequientemente. Além disso, o espaco de
alimentacédo deve ser adequado e a quantidade limitada de alimento deve ser
fornecida de forma uniforme e rapida para evitar a desuniformidade do lote.

Por outro lado, hoje em dia, aviarios modernos com sistemas
sofisticados de alimentacdo, tornam o trabalho de restringir a quantidade de
alimentacdo mais facil. Sistemas computacionais sdo capazes de fornecer as
guantidades limitadas, se desejado, em varias refeicbes por dia (Lippens,
2003).

Outra maneira de restringir as aves quantitativamente € permitir
acesso das aves ao comedouro/alimento apenas por algumas horas. A
restricdo quantitativa por tempo foi estudada por Demir et al. (2004) que
restringiu um grupo de frangos de corte de uma linhagem comercial por 8 horas
nas idades de 13,14, 20 e 21 dias e outro grupo por 16 horas nas idades de 13
e 21 e concluiram que o regime de retirada de alimentacdo por 16 horas foi

uma forma eficaz de prevenir a mortalidade, incluindo ascite, sem afetar

negativamente o ganho de peso total e eficiéncia alimentar. Khetani et al.



(2009) privaram as aves de racdo das 19:00 até 07:00 do 22° ao 28° de idade e
das 19:00 até 07:00 do 22° ao 35° e ndo verificarm diferencas no consumo e na
conversado alimentar entre aves recebendo racdo sem restricdo, indicando que
essa pratica nao foi bem sucedida.

Ensaios também foram realizados com o método de restricdo “skip-
a-day”, no qual as aves sao alimentadas em dias alternados. Benyi et al. (2008)
usaram esse tipo de restricdo em frangos a partir dos 7 dias de idade, por 14 e
28 dias e consideraram a restricdo muito severa, pois as aves nao recuperaram
seus pesos aos 49 dias. Por outro lado, Oyedeji & Atteh (2005) concluiram que
0 método “skip-a-day” usado durante trés semanas a partir do 1° dia de idade,
poderia melhorar a qualidade da carcaca e reduzir a sindrome de morte subita,
sem prejudicar o desempenho. No ambito do bem-estar animal, esses tipos de
restricbes ndo sao preferiveis, uma vez que um jejum muito prolongado poderia
ser um fator estressante para as aves.

Como uma alternativa para restringir o consumo de ragdo, 0S
programas de luz e de restricdo de agua séo utilizados. A iluminacdo é um
poderoso fator exdégeno no controle de muitos processos fisiolégicos e
comportamentais (Manser, 1996). Frangos de corte, normalmente, ndo comem
durante a escuriddo e um fotoperiodo curto no inicio da vida de frangos pode
reduzir o consumo de racéo e limitar o crescimento (Olanrewaju et al., 2006).
Em geral, esses programas podem manter ou mesmo melhorar o desempenho
zootécnico. A incidéncia de problemas nas pernas pode ser reduzida, mas as
vezes, reducdes no rendimento de carne de peito sdo encontrados também

(Renden et al., 1992; Renden et al., 1993).



10

Sabe-se que restricdo de agua propicia a reducdo no consumo de
alimento (Larbier & Leclercq, 1994), porém, com maneiras de compensacao.
Soares et al. (2007) estudando restricdo hidrica e consequentemente restricao
alimentar em aves de 1 a 7 dias, verificaram capacidade de recuperacédo do

desempenho aos 42 dias.

2.1.1.2 Restri¢do qualitativa

Diluicdo da dieta € uma maneira simples de baixar conteddo de
energia e proteina da dieta padrdo. Atualmente, € estudada pelo fato de levar
em consideracdo o bem estar animal, pois permite que as aves consumam
racao a vontade, apenas restringindo nutrientes.

No entanto, até certo ponto, as aves sdo capazes de ajustar sua
ingestao de alimentos tentando alcancar as suas necessidades. De acordo com
os resultados de Leeson et al. (1991), esta compensacao pode ser até 150%
da ingestdo normal em situacdes extremas. Assim, torna-se dificil fazer
restricdo qualitativa.

O sucesso dos programas de restricdo por diluicdo da dieta é
medido com base no ganho compensatério e na diminuicdo da quantidade de
gordura corporal (Hassanabadi & Nassiri Moghaddam, 2006). Lesson et al.
(1991) verificaram uma completa recuperagdo dos pesos dos frangos aos 42
dias, apés uma diluicdo da dieta com 55% de casca de arroz, aplicada do 4° ao
11° dia. Rezaei & Hajati (2010) concluiram que uma diluicdo da dieta com
casca de arroz em até 20%, aplicada de 16 a 20 dias de idade, nédo

comprometeu o desempenho de frangos de corte, e a gordura abdominal e a
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gordura bruta nas carcacas de frangos alimentados com dieta diluida foram
significativamente menores em comparacdo com as carcacas de frangos
alimetados & vontade.

Fancher & Jensen (1988) sugeriram pela primeira vez a restricdo de
ingestdo de alimentos por meios quimicos, como alternativa para diluicdo da
dieta. Esses autores examinaram a possibilidade de usar acido glicolico para
restringir o consumo voluntario de alimento. Uma dieta deficiente em sédio
também é conhecida por reduzir o consumo das aves.

Lippens et al. (2002) estudaram restricbes qualitativas, dos 4 aos 8
dias de idade dos frangos, usando uma dieta de baixa energia e uma dieta com
deficiéncia de sodio e os resultados mostram que a restricdo alimentar
qualitativa utilizada é uma boa maneira de induzir um crescimento
compensatoério apos o retardo do crescimento temporario.

Quando utilizam-se dietas com niveis mais baixos de energia e/ou
proteina como forma de restricdo qualitativa muitas teorias envolvendo
regulacdo do consumo séo discutidas. Segundo Emmans (1987), os animais
procuram ajustar o0 consumo para manter uma taxa de crescimento de tecido
magro. Quando a proteina dietética € marginalmente deficiente, frangos de
corte sdo capazes de ajustar sua ingestdo de alimentos para compensar a
deficiéncia. Pelo contrario, uma deficiéncia de proteina na dieta mais grave
resulta em um menor consumo de ragéo (Plavnik & Hurwitz, 1990).

J& pelo principio geral do consumo de alimentos, frangos de corte
comem principalmente para satisfazer suas necessidades energéticas e com

objetivo de manter a temperatura corporal (Richards, 2003). Quando esta
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exigéncia é satisfeita, as aves param de comer. Portanto, dietas com maior
concentracdo de energia diminuem consumo e aquelas com menor
concentracdo de energia aumentam consumo de racdo (Leeson, 1996).
Estudos de Lecznieski et al. (2001) mostraram a aplicabilidade dos principios
mencionados acima. Houve correlacdo negativa entre consumo de racdo e
nivel energético, com diminuicdo de 11,0% no consumo entre racdes de 2.800
e 3. 200 kcal EM/kg. No entanto, Raber et al. (2009) néo verificaram um ajuste
perfeito do consumo de racdo com adicao de gordura na dieta de frangos de
corte, devido ao efeito extracalorico, que consiste no aumento da
disponibilidade dos nutrientes da racdo ao adicionar-se gordura. Apesar de
frangos de corte poderem consumir duas a trés vezes mais energia do que
suas necessidades de manutencdo (Boekholt et al., 1994), o aumento do
consumo em aves recebendo dietas com baixa energia ndo foi suficiente para
igualar o consumo calérico obtido com dietas de alta energia e proporcionar a

taxa maxima de crescimento (Reginatto et al., 2000).

2.1.2 Idade de aplicacéao e intensidade da restricao alimentar

Tem sido estabelecido que o melhor momento para aplicacdo de um
programa de restricdo € entre a segunda e a terceira semana de idade das
aves. Isso se deve ao fato de que, na primeira semana, 0 pinto ainda é muito
fragil para suportar o estresse do jejum e ap6s os 21 dias, dependendo da
idade de abate, ndo haveria tempo suficiente para recuperagdo do peso

eventualmente perdido durante a restricao (Rosa et al., 2000).
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A primeira semana de vida dos pintos é uma fase critica. A restricao
alimentar nesta fase pode levar a alteracbes nas células satélites, que
proporcionardo a diminuicdo na hipertrofia de células da musculatura
esquelética (Velleman et al., 2010), além disso o estresse do jejum pode
provocar programacdo metabdlica, definida como um processo fisiolégico de
adapatacdo a um estresse nutricional precoce que altera permanentemente a
fisiologia e o metabolismo do organismo e continua e se expressar ainda que
na auséncia do estresse que o iniciou, podendo levar as aves a obesidade na
vida adulta (Zhan et al., 2007); diminuir a habilidade dos pintos em lidar com os
desafios sanitarios do meio ambiente, devido a uma baixa resisténcia
imunologica (Juul-Madsen et al., 2004) e provocar alteracdes na altura das
vilosidades intestinais (Noy et al., 2001).

Apoés os 21 dias de idade, dependendo da idade de abate desejada
e da severidade da restricdo, as aves nao conseguem realizar o ganho
compensatoério. De acordo com pesquisadores da EMBRAPA um programa de
restricdo que determine a reducédo do peso vivo das aves, no final do periodo
de aplicacdo do jejum de 11,0 a 12,0%, é compativel com a ocorréncia de
ganho compensatério (Rosa et al., 2000). Perdas de peso acima desses
valores estdo associadas a reducdo do peso de abate. Khetani et al. (2009)
aplicando restricbes por tempo, apés os 21 dias, ndo verificaram o ganho
compensatorio das aves. Boostani et al. (2010), aplicando restricdo por 8
horas/dia dos 7-21, 14-28 e 21 a 35 dias, acharam melhores resultados para

diminuir ascite nos periodos de 7-21 e 14-28 dias.
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A severidade da restricdo € outro fator importante que influencia a
resposta de frangos de corte. Leu et al. (2002) avaliaram o desempenho de
frangos de corte da linhagem Ross, submetidos a restricdo alimentar por tempo
de 10 horas de jejum e 14 horas de jejum, dos 7 aos 21 dias de idade. O ganho
de peso no periodo em que as aves receberam a restricdo foi menor, quanto
maior a intensidade de restricdo. E o jejum de 14 horas, considerado mais

severo, ndo permitiu o ganho compensatorio das aves.

2.2 Efeito da restricdo alimentar

2.2.1 Desempenho

O principal efeito sobre o desempenho de frangos de corte quando
aplicam-se restricdes alimentares é tentar diminuir ganho de peso inicial das
aves, com um posterior ganho compensatérios ou “catch-up” na
realimentacdo. O crescimento compensatorio € definido como o crescimento
rapido anormal de um animal, com a mesma idade e dentro da mesma
linhagem, depois de um retardo no crescimento inicial.

Os mecanismos que levam as aves ao crescimento compensatoério
ainda ndo s&o totalmente compreendidos. E uma questdo muito complexa,
porque envolvem fatores genéticos, fisioldgicos, nutricionais, metabdlicos,
enddcrinos e aspectos comportamentais.

Na revisdo de Yu & Robinson (1992) sado relatadas duas hip6teses
para explicar 0s mecanismos que governam O crescimento compensatorio: a

hipétese do controle central e a hipétese do controle periférico. A primeira
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sugere que o0 corpo tem um ponto de ajuste para o tamanho do corpo
apropriado para uma determinada idade e que este controle reside no sistema
nervoso central. Isto estimula um sinal para ser enviado para o hipotalamo para
aumentar a producdo do hormdnio do crescimento pela glandula pituitaria
anterior, que por sua vez, € modulado pelo fotoperiodo ambiental. No entanto,
esta teoria tem uma fragueza 6bvia na medida em que existe evidéncia
suficiente para rejeitar a acdo do horménio como Unico fator para provocar o
crescimento compensatorio (Hornick et al., 1998).

A hipotese do controle periférico sugere que o controle do tamanho
do corpo € determinado pelos tecidos, onde o numero de células ou, mais
precisamente o DNA, determina a extensdo do crescimento ap6s um periodo
de desnutricdo ou doenca. Privacdo nutricional tem demonstrado impacto no
tamanho das unidades do DNA e ndo na quantidade, de modo que,
teoricamente, mediante realimentacdo, o animal deve ser capaz de atingir o
tamanho adequado para sua idade (Pitts, 1986).

Zubair & Lesson (1994) indicaram que 0s principais mecanismos de
crescimento compensatorio estdo relacionados com o0s custos diminuidos de
manutencdo. Adaptacdes fisioldogicas ocorrem quando o0s animais sao
alimentados com um nivel restrito de consumo de energia. Os requisitos de
manutenc¢ao sdo reduzidos, com isso a taxa metabdlica basal é reduzida.

Na realimentacdo, o consumo de alimento normalmente &
aumentado e ha um aumento da eficiéncia da utilizacdo de energia e proteina
devido a um metabolismo do tecido acelerado (Buyse et al.,1996). Numerosos

horménios estdo diretamente ou indiretamente envolvidos nas respostas
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metabdlicas para a restricdo alimentar e o0 subseqiente periodo de
realimentacdo. H& por exemplo, aumento rapido das concentracdes
plasmaticas de insulina (Yambayamba et al., 1996.), triiodotironina (T3) (Nir et
al., 1996), hormonio do crescimento e o fator semelhante a insulina (IGF-I)
(Kihn et al., 1996), durante a realimentacdo e/ou fase de crescimento
compensatorio.

Além disso, sao relatados maior peso relativo dos 6rgaos do trato
gastrointestinal durante a realimentacao (Susbilla et al., 1994); alteracGes na
funcionalidade das enzimas digestivas (Palo et al.,, 1995); alteracdo na
morfologia dos enterdcitos (Silva et al.,, 2007) e até a expressdo dos
transportadores de nutrientes na superficie dos enterdcitos (Gilbert et al., 2008)
poderiam contribuir para o ganho compensatorio.

Muitos fatores influenciam a capacidade do crescimento
compensatério durante o periodo de realimentacdo e incluem o tipo de
restricdo, severidade e duracdo, bem como a idade de aplicacdo e o grau do
padrdo da realimentacdo. Além disso, o tempo entre a restricdo e idade de
abate, fatores genéticos, como o sexo e a linhagem parecem ter o seu impacto
sobre o ganho compensatorio das aves (Yu & Robinson, 1992) Todos esses
fatores ajudam a explicar os resultados bastante varidveis de programas de
restricdo alimentar ao considerar peso corporal final e o0 desempenho em geral.

O efeito da restricdo sobre o peso corporal final é bastante variavel,
assim como a conversao alimentar. Com o0 crescimento compensatorio, uma
conversado alimentar melhor é esperada. No entanto, na pratica, a melhoria na

utilizacédo de alimentos nem sempre é encontrada. Ao considerar os resultados
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da literatura pode-se concluir que, muitas vezes, quando a conversao alimentar
€ melhorada, esta é estabelecida as custas do peso corporal, ou seja as aves

nao conseguem atingir o peso final desejado.

2.2.2 FracOes corporais

Quando o crescimento dos animais é avaliado, sabe-se que é
importante avaliar as fracées corporais ao longo do crescimento e ndo apenas
o peso em funcdo da idade. Estudos através do crescimento proporcional ou
alométrico tem sido usado com frequéncia para descrever a relacdo entre o
peso de uma parte do corpo contra o peso de uma grande parte (por exemplo,
0 peso total do corpo) durante uma trajetéria de crescimento bem definida.
Orgéos vitais, como coracdo, figado, 6rgdos digestivos sdo de maturacéo
precoce, ou seja crescem a um ritmo mais rapido que o restante do corpo.
Pulmdes crescem no ritmo semelhante ao do corpo. A carne de peito e gordura
abdominal sdo de maturacdo tardia, crescem a um ritmo mais lento que o
restante do corpo (Lippens, 2003; Santos-Cruz et al., 2009).

Véarios pesquisadores determinaram as propor¢cdes dos
componentes do corpo de aves restritas ao final do periodo de criacdo (Yu et
al., 1990; Fontana et al., 1993; Zubair & Leeson, 1994), no entanto, ndo ha
muita informag&o disponivel sobre as mudancas no desenvolvimento de
propor¢cdes durante todo o periodo de crescimento. Especialmente faltam
informacdes para o percentual de carne de peito, porque € economicamente a
parte mais valiosa da carcaca e precisa de muita atencdo no estudo de

programas de restricao alimentar.
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Alguns pesquisadores alertam que programas de restricdo podem
diminuir percentagem de carne de peito, mas isso acontece normalmente
guando as aves ndo mostram o ganho compensatorio. Outros pesquisadores
nao encontraram efeito negativo sobre o rendimento de carcaca ou rendimento
de peito (Leeson et al., 1991; Palo et al., 1995; Lippens et al., 2000, Acar et al.,

2001).

2.2.3 Composicao corporal

Um dos aspectos mais controversos sobre o efeito da restricdo
alimentar é a respeito da mudanca na gordura abdominal e gordura corporal
dos frangos. A alta deposicdo de gordura ndo € desejavel em termos de custo
de energia, além disso a gordura se tornou uma questdo de grande
preocupacdo de saude para o consumidor. Por outro lado, uma quantidade
minima de gordura da carcaca € necessario para uma Otima qualidade
sensorial devido a sua influéncia positiva sobre a suculéncia e sabor.

Alguns estudos tém mostrado que a restricdo alimentar pode reduzir
teores de gordura e aumentar a deposicdo de proteina na carcaca, resultando
assim numa melhor composicédo (Jones & Farrell, 1992; Longo et al., 1999).
Outras investigacdes ndo conseguiram reduzir a gordura com a restricdo
alimentar (Zubair & Leeson, 1996; Lippens et al., 2000).

De fato, durante o periodo de aplicacdo da restricdo, a gordura
normalmente diminui, tanto da carcaga como a abdominal. Em um estudo

conduzido por Furlan et al. (2001), o peso relativo da gordura abdominal de

aves restritas foi significativamente reduzido quando comparado ao das
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alimentadas ad libtum aos 28 dias de idade; entretanto, aos 42 dias de idade
nao houve diferenca significativa entre os tratamentos. Na maioria dos casos
na literatura, uma reducdo na deposicdo de gordura foi estabelecida apenas
com restricbes muito severas, resultando em pesos corporais finais mais baixos
do que os dos grupos controle.

O controle do acumulo de lipidios dentro das células depende do
equilibrio entre sintese (lipogénese) e degradacdao (lipolise). Em aves, o figado
€ o principal local para a lipogénese. O tamanho dos depdsitos adiposos
depende em primeiro lugar do nimero e em segundo lugar, do tamanho das
células adiposas. A restricdo alimentar aplicada no inicio do ciclo de vida
poderia reduzir a hiperplasia, que, nesta fase, € responsavel por maior parte do
crescimento do tecido adiposo. Desta forma, o volume total de tecido adiposo
no periodo final poderia ser reduzido. Por outro lado, ao abate, ndo se
observou diferenca na gordura corporal devido a completa hipertrofia destas
células (Zubair & Lesson,1996).

Estudos de Zhan et al. (2007) nos quais foi aplicada uma restricdo
precoce em frangos, houve um aumento de gordura e sintese de lipidios nas
aves restritas. Esses autores justificaram esses resultados pela programacao
metabdlica, no qual o estresse da restricdo alimentar precoce poderia levar 0s

frangos a obesidade na vida adulta.
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2.2.4 Qualidade de carne

A producédo de carne de aves tem sofrido muitas mudancas nos
altimos anos. Os cortes sdo cada vez mais vendidos em relacdo a carcaca
inteira. Além disso, ha um nimero crescente de novos produtos, como nuggets,
empanados e outros produtos pré-prontos, disponiveis no mercado. No
entanto, a qualidade destes produtos esta diretamente relacionada a qualidade
da carne utilizada para prepara-los.

A carne utilizada em produtos processados deve possuir
propriedades funcionais excelentes, com padrdes de qualidade estaveis, que
garantam um produto final de boa qualidade e rentabilidade. Entretanto,
segundo Dirinck et al. (1996), um dos maiores desafios para a industria de
carnes é oferecer produtos macios, suculentos e com cor e sabor agradaveis.
Os principais atributos avaliados na carne para determinar sua qualidade sdo
cor, capacidade de retencdo de agua e textura (Gaya & Ferraz, 2006).

A cor é um dos fatores mais importantes na percepcdo do
consumidor quanto a qualidade da carne, pois € uma caracteristica que
influencia tanto a escolha inicial do produto pelo consumidor como a aceitacao
no momento do consumo (Fletcher, 1999). De acordo com Olivo et al. (2001), a
cor observada na superficie das carnes € o resultado da absorcao seletiva da
luz pela mioglobina e por outros importantes componentes, como as fibras
musculares e suas proteinas, sendo também influenciada pela quantidade de
liquido livre presente na carne.

A capacidade de retencédo de 4gua € um termo originalmente usado

para descrever a capacidade do musculo e dos produtos carneos em manter a
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agua ligada a si (Fennema, 1990). A agua no musculo € retida em sua maior
parte intracelularmente e também entre as miofibrilas. A capacidade de
retencdo de agua esta entre as propriedades funcionais mais importantes da
carne, pois influencia seu aspecto, sua palatabilidade e estad diretamente
relacionada as perdas de agua antes e durante o cozimento (Huff-Lonergan &
Lonergan, 2005).

A textura € outro fator bastante importante na percepcao do
consumidor quanto a qualidade da carne. A textura da carne esta intimamente
relacionada a quantidade de agua intramuscular e, portanto, a capacidade de
retencdo de agua da carne, de modo que quanto maior o conteido de agua
fixada no masculo, maior a maciez da carne (Fletcher, 2002).

O efeito de programas de restricdo alimentar sobre a qualidade da
carne € em sua maior parte carente de literatura. Lippens et al.,, (2000)
avaliaram restricdo quantitativa sobre a qualidade de carne e néo verificaram
nenhum efeito. Estes pesquisadores encontraram diferenca apenas na cor da
carne de machos e fémeas. O fato de que a carne de frangos de corte fémeas
parecia ser mais palida pode estar relacionado ao maior teor de gordura das
carcagas.

Altos teores de gordura na carcaga ou na carne podem levar a
oxidacao lipidica (rancidez) que é uma das principais causas de deterioracédo
da carne. A oxidacao lipidica causa perda do valor nutricional e sensorial da
carne, assim como proporciona a formagcdo de compostos potencialmente
toxicos que comprometem a qualidade da carne e reducéo da vida de prateleira

(Cortinas et al., 2005).



3 HIPOTES E OBJETIVOS

Neste estudo consideraram-se as seguintes hipéteses: (1) os
frangos que sofrem restricdo alimentar precoce apresentam ganho
compensatorio até a idade de abate, sendo conseqguientemente mais eficientes
na transformacao do alimento ingerido, posteriormente ao periodo de restricao;
(2) dependendo do tipo de restricdo alimentar fornecida, os frangos podem
apresentar alteragbes na composigdo corporal, como um menor ou maior teor
de gordura e (3) os tipos de restricdo alimentar podem influenciar a
recuperacdo do crescimento e as caracteristicas qualitativas da carcaca e da
carne.

O objetivo desse trabalho foi estudar programas de restricdo
alimentar (restricdo por quantidade, por tempo e por qualidade) aplicados no
inicio do ciclo de vida de frangos de corte machos e fémeas separadamente,
avaliando desempenho, peso das fracdes corporais, composicdo corporal e
qualidade de carne, na tentativa de fornecer novas informacbes sobre o

controle de crescimento de linhagens modernas.
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Aplicacdo de diferentes programas de restricdo alimentar precoce para
frangos de corte. I: Desempenho, peso das fragcfes corporais e qualidade
de carne
Programas de restricao alimentar
F. M. Butzen, A. M. L. Ribeiro®, M. M. Vieira e A. M. Kessler
Departamento de Zootecnia, Universidade Federal do Rio
Grande do Sul, Porto Alegre, RS, Brazil

Audiéncia primaria: Nutricionistas, pesquisadores, processadores, produtores

RESUMO
Foram conduzidos 2 experimentos, com frangos de corte machos e fémeas
separadamente, para avaliar o efeito de diferentes programas de restricdo
alimentar precoce sobre desempenho, peso das fracbes- carcaca, visceras,
peito, perna e dorso- e caracteristicas de qualidade da carne de peito. Os
tratamentos, aplicados do 8° ao 16° dia de idade (d), foram: T1-Sem restricéo
alimentar (oferta alimentar a vontade da dieta padrdo-dp); T2—Restricdo por
quantidade (oferta de 80% do consumo a vontade da dp), T3—Restricdo por
tempo (oferta durante 8 horas/dia da dp) e T4—Restricdo por qualidade (dp
contendo 80% dos nutrientes limitantes, diluida com 10% caulim e 10% casca
de arroz). Aves de ambos 0s sexos submetidas a restricdo por quantidade ou
tempo foram mais leves no final do periodo de restricdo, porém foram capazes
de chegar ao mesmo peso final aos 42 d que as aves sem restricdo. O

programa de restricdo por qualidade nao reduziu o crescimento inicial, pois as
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aves consumiram mais racdo que O grupo sem restricdo, compensando a
diluicdo da dieta. Os pesos das visceras foram recuperados mais rapidamente
que o peso das outras fracbes. FEémeas restritas por tempo recuperaram 0
peso corporal mais rapido que os machos. A restricdo por quantidade permitiu
total recuperacéo do peso do peito aos 35 d, ja a restricdo por tempo apenas
aos 42 d. Nenhum programa de restricdo alimentar teve efeito sobre perda de
peso por descongelamento, por coccéo, diferencas em forca de cisalhamento
ou oxidacao lipidica da carne de peito. Programas de restricdo precoce por
qguantidade e por tempo podem ser usados como ferramenta de manejo para
controlar a taxa de crescimento dos frangos de corte sem prejudicar o
desempenho final e a qualidade de carne.

Palavras chave: restricdo quantitativa, restricdo qualitativa, ganho

compensatorio

ABSTRACT
Two experiments were performed, with male and female broilers separately, to
evaluate the effect of different early feed restriction programs on performance,
body fraction weights — carcass, organs, breast, legs, and back — and breast
meat quality characteristics. Treatments were applied from the 8" to the 16"
day of age as follows: T1 — Without feed restriction (standard feed — SF — ad
libitum); T2 — Quantity restriction (80% of the ad libitum consumption of SF); T3
— Time restriction (SF offered throughout 8 hours/day); and T4 — Quality
restriction (SF with 80% of the limiting nutrients). Birds from both sexes that

were submitted to Quantity or Time restriction showed lower body weights at
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the end of the restriction period, however, they were able to reach the same
body weight at 42 days when compared to T1. The Quality restriction program
did not reduce initial growth because the birds compensate for the dilution of the
diet by increasing feed intake. The weight of organs was recovered more
quickly than in the other fractions. Females on Time restriction recovered their
body weight earlier than males. Quantity restriction allowed the full recovery of
breast weight at 35 days, while Time restriction only achieved that at 42 days.
Restriction programs did not have any effect on weight loss due to defrosting,
cooking, shear force and lipid oxidation on the breast meat. Early restriction
programs either by Quantity or by Time can be used as a method for controlling
growth rate in broilers without any damage to performance and meat quality at
42 days of age.

Key words: quantitative restriction, qualitative restriction, compensatory gain.

DESCRICAO DO PROBLEMA

A restricdo alimentar planejada é uma pratica de reducdo do
fornecimento de racao, visando a diminuicdo do consumo de alimento em um
dado periodo ou de nutrientes, na tentativa de reduzir a taxa de ganho de peso
das aves [1]. Programas de restricdo alimentar aplicados no inicio do ciclo de
vida de frangos de corte tém sido uma das alternativas para a diminuicdo de
problemas relacionados as altas taxas de crescimento de linhagens modernas.
As restricdes alimentares parecem diminuir problemas metabdlicos como a

sindrome ascitica e a morte subita, assim como, problemas de perna [2, 3, 4, 5,
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6], no entanto seu efeito depressivo sobre o desempenho pode afetar a
rentabilidade da producéo de frangos de corte.

Um programa de restricdo alimentar para ser considerado bem sucedido
deve diminuir o ganho de peso inicial das aves, porém na realimentacdo as
aves devem apresentar um ritmo de crescimento mais intenso. Esse ganho
compensatorio ou “catch up” foi verificado em estudos de Lee e Lesson [7],
Zhan et al. [8] e Rezaei e Hajati [9], porém ndo nas pesquisas de Mazzuco et
al. [10], Saleh et al. [11] e Khetani et al. [12]. Estas variacBes acontecem
porque muitos fatores influenciam o ganho compensatério, como o tipo de
restricdo aplicada, idade de aplicacdo, severidade e fatores genéticos como a
linhagem e o sexo [13].

Na préatica, a adocdo de programas de restricdo alimentar para
frangos de corte objetivando melhorias no desempenho, tem sido pouco
explorada devido a inconsisténcia dos resultados de pesquisa, relacionados ao
consumo de racao e a ocorréncia ou ndo de ganho compensatorio. Além disso,
apesar de varios pesquisadores terem determinado as proporcdes das fracdes
corporais de aves restritas ao final do periodo de criacdo [11, 14, 15], ndo ha
muita informacéo disponivel sobre as mudancas nas propor¢cdes das mesmas
durante todo o periodo de crescimento, especialmente para o percentual de
carne de peito, que € economicamente a parte mais valiosa da carcaca e
precisa de muita atenc&o no estudo de programas de restricao alimentar.

O objetivo desse trabalho foi avaliar o efeito da restricao alimentar
precoce por quantidade, por tempo e por qualidade sobre o desempenho de

frangos de corte machos e fémeas, assim como o peso das fragbes corporais
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ao longo do periodo de criacdo. Alteracfes nas caracteristicas de qualidade da

carne de peito também foram investigadas.

MATERIAL E METODOS

Todos o0s procedimentos usados neste experimento foram
aprovados pela Comisséo de Etica no Uso de Animais da Universidade Federal
do Rio Grande do Sul.

Foram conduzidos dois experimentos, separadamente, com 384
frangos de corte machos e 384 fémeas, da linhagem Cobb 500 [16], com 1 dia
de idade, distribuidos em 24 boxes de 1m2. O delineamento usado foi o
completamente casualizado com 4 tratamentos e 6 repeticées/tratamento, com
16 animais por repeticdo. Os animais foram mantidos em sala climatizada,
programa de iluminacédo de 24 horas e agua a vontade. Os quatro tratamentos
foram aplicados do 8° ao 16° d, descritos a seguir: T1— Sem restricdo alimentar
(oferta alimentar a vontade da dieta padrdo); T2 — Restricdo por quantidade
(oferta alimentar de 80% do consumo a vontade da dieta padréo, calculada a
partir do consumo diario da linhagem, obtido do manual técnico) [17], T3 —
Restricdo por tempo (oferta alimentar durante 8 horas/dia da dieta padrao) e T4
— Restricdo por qualidade (oferta de 80% dos nutrientes limitantes, constituida
da dieta padrao diluida com 10% de caulim e 10% de casca de arroz). A dieta
padréao foi formulada de acordo com Rostagno et al. [18]. Apds o periodo de
restricdo, as aves passaram a receber uma Unica dieta e a vontade, adequada

para atender as exigéncias nutricionais da idade e sexo (Tabela 1).
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Foi avaliado o peso médio (PM) semanalmente. Ganho de peso
(GP), converséao alimentar (CA) e consumo de racdo (CR) foram avaliados nos
periodos de 1° ao 8°, 8° ao 16°, 16° ao 28°, 28° a0 42°, 1° ao 42° d. O consumo
diario de racao foi medido do 8° ao 28° dia. A taxa de mortalidade foi verificada
diariamente. Nos dias 16, 21, 28, 35 e 42 foram realizados abates de uma ave
de peso médio de cada repeticdo para medir os pesos das fracbes corporais
resfriadas- carcaca, visceras, peito (com 0sso e sem pele), perna (perna inteira
+ patas) e dorso (dorso + asa + pescocgo + cabeca + gordura abdominal). Os
dados percentuais das fragdes corporais foram aplicados ao peso vivo médio
da repeticdo, para obtencdo das fracBes corporais médias de cada repeticao.
Aos 42 d foi selecionada uma ave representativa de peso médio de cada
repeticdo para andlise de qualidade de carne. As aves foram abatidas,
sangradas, depenadas, evisceradas, pré-resfriadas e resfriadas, para posterior
corte do peito. As amostras do musculo Pectoralis major dos frangos foram
congeladas e apds, encaminhadas para o Centro de Ensino, Pesquisa e
Tecnologia de Carnes da UFRGS [19], onde foram realizadas analises de
perda de peso por descongelamento [20]; por coccao [21]; forca de
cisalhamento [22] e oxidacao lipidica [23].

Os dados foram analisados por GLM através do programa SAS [24];
machos e fémeas foram analisados separadamente, pois constituiram-se em
experimentos independentes, considerando como variaveis 0s quatro
tratamentos. Percentual de mortalidade foi transformado por arco-seno. As

médias foram comparadas pelo teste de Student-Newman-Keuls (SNK).
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Tabela 1. Composicdo das dietas experimentais de machos (3) e fémeas (Q), de
acordo com as fases de crescimento

Inicial Crescimento Final Inicial Crescimento Final
41-21 321-35 335-42 Q1-21 ?21-35 ?35-42

Ingredientes

Milho 56,83 58,96 64,21 56,74 59,96 63,59
Farelo de Soja 35,53 33,24 28,64 35,92 32,26 28,78
Oleo Vegetal 3,36 3,77 3,43 3,33 4,22 4,31
Fosfato bicalcico 1,90 1,75 1,61 1,90 1,65 1,56
Calcario 1,09 1,20 0,97 0,95 0,92 0,84
Sal 0,51 0,46 0,41 0,49 0,46 0,44
L-Lisina HCL 0,28 0,18 0,29 0,23 0,16 0,16
DL-Metionina 0,27 0,22 0,24 0,25 0,20 0,16
Monensina 20% 0,06 0,06 0,05 0,03 0,03 0,03
Cl-Colina 60 0,05 0,05 0,06 0,05 0,05 0,06
Premix min.* 0,08 0,07 0,05 0,08 0,06 0,06
Premix vit.? 0,04 0,04 0,03 0,04 0,03 0,03
Nutrientes

EM (kcal/kg) 3050 3100 3150 3050 3150 3200
PB (%) 21,00 20,00 18,50 21,00 19,5 18,2
Ca (%) 0,95 0,95 0,82 0,90 0,82 0,76
P disp. (%) 0,45 0,42 0,39 0,45 0,40 0,38
Na (%) 0,22 0,20 0,18 0,21 0,20 0,19
Lis Dig (%) 1,19 1,06 1,04 1,16 1,02 0,94
Met+Cis Dig(%) 0,84 0,78 0,76 0,83 0,75 0,68
Arg Dig (%) 1,20 1,14 1,02 1,21 1,11 1,02
Trip Dig (%) 0,21 0,21 0,18 0,21 0,20 0,18
Treo Dig (%) 0,77 0,74 0,68 0,78 0,72 0,68
Colina (mg/kg) 1500 1400 1400 1500 1400 1350
Na+K-Cl (mEg/kg) 213 208 181 218 205 189

'Premix mineral (por kg): manganés, 150,000 mg: zinco, 100,000 mg; ferro, 80,000
mg; cobre, 15,000 mg, iodo, 1,200 mg; selénio, 700 mg.
2Premix vitaminico (por kg): vitamina A, 23,200 kIU; vitamina D, 5,600 klU; vitamin E,
52,000; vitamina K, 6,000 mg; vitamina B1l, 6,000 mg; vitamina B2, 18,000 mg;
vitamina B6, 9,000 mg; vitamina B12, 40,000 ug; acido pantoténico, 44,000 mg;
niacina, 132,000 mg; acido fdlico, 2,400 mg; biotina, 200,000 ug.
RESULTADOS E DISCUSSAO

Ao final do periodo de restricdo -8° ao 16° d-, os pesos dos frangos
submetidos a restricao por quantidade e por tempo foram menores comparados
ao grupo sem restricao (P<0,0001) (Tabela 2). Na comparagdo com o controle,
machos e fémeas restritos por quantidade tiveram pesos 16 e 17% menores,

enguanto que por tempo, os pesos foram 32 e 28% menores, respectivamente.

Pesquisadores relatam que perdas de peso acima de 11 a 12% ja poderiam
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comprometer a ocorréncia do ganho compensatério [1], porém nesse
experimento até mesmo a restricdo por tempo, mais severa, permitiu a
recuperacdo do peso final. Estes resultados estdo de acordo com varios
trabalhos [8, 25, 26] que encontraram uma completa recuperacdo dos pesos

das aves apos o periodo de restricéao.

Tabela 2. Peso médio semanal dos frangos de corte machos (J) e fémeas (Q)
submetidos aos diferentes programas de restricdo alimentar durante o periodo
experimental

Programa de Peso médio (g)

restricio’ 7d 16 d 21d 28 d 35d 42d

Sem restricdo & 172,64 589,87* 975,20° 1596,96° 2387,53* 3000,82
Por quantidade 8 170,31 497,41° 890,27° 1556,23* 2365,65* 3047,96

Por tempo & 165,90 402,72° 781,14° 1454,53° 2214,53° 2931,27
Por qualidade & 172,32 577,61* 967,66° 1602,83° 2355,67* 3004,82
SEM 11,80 17,20 25,40 54,21 70,45 84,48

P 0,7439 <,0001  <,0001 0,0004 0,0015 0,1526

Sem restricdo Q 185,06 599,20° 942,64 1458,17° 1976,40 2581,35
Por quantidadeQ 184,33  496,71° 844,54° 1386,94® 1949,85  2590,70

Por tempo? 185,58  428,69° 769,97° 1317,43° 187056  2541,79
Por qualidade @ 186,56 582,59* 922,61° 1457,64° 1975,81  2658,23
SEM 4,94 14,30 26,41 61,73 104,40 113,68
P 0,8850 <,0001  <,0001 0,0019 0,2796 0,3777

*“Médias na mesma coluna seguidas de letra distintas diferem entre si pelo teste de
SNK.
'Sem restri¢do - oferta alimentar & vontade da dieta padréo; Por quantidade - oferta de
80% do consumo a vontade da dieta padrdo; Por tempo - oferta alimentar de 8 h/d da
dieta padrédo, Por quantidade - dieta padrdo contendo 80% dos nutrientes limitantes,
diluida com 10% de caulim e 10% de casca de arroz.

Nos periodos seguintes ao periodo de aplicacao das restricdes - 16
a 28 e 28 a 42 d- os ganhos de peso sugerem ganho compensatorio das aves
restritas por quantidade e por tempo (Tabela 3 e 4), ainda que nao explicito
estatisticamente: mesmo que as aves tenham apresentado ganhos

semelhantes ao grupo controle nesse periodo, atingiram mesmo peso final,

apesar de estarem mais leves significativamente no 16° d.
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Tabela 3. Efeito dos diferentes programas de restricdo alimentar sobre o desempenho
dos frangos de corte machos, de acordo com o periodo avaliado

Programa de restricio*

Periodo Sem Por Por Por SEM P
restricdo quantidade tempo gualidade
Consumo de racéo (g)
8-16d 537,29" 413,09° 329,52¢ 670,552 19,45 <,0001
16-28 d 1493,03 1540,56 1489,84 1507,92 55,62 0,3949
28-42d 2883,00 2909,70 2818,80 2824,70 215,99 0,8573
1-42 d 5059,50% 5007,20%" 4776,70° 5154,40° 250,17 0,0915
Ganho de peso (g)
8-16d 417,222 327,10° 236,81° 405,292 14,54 <,0001
16-28 d 1007,09 1058,82 1051,81 1025,22 46,83 0,2276
28-42 d 1403,86 1491,74 1476,75 1401,99 101,26 0,2982
1-42d 2956,46 3004,11 2888,12 2961,12 84,64 0,1580
Conversao alimentar (g/g)

8-16d 1,287°¢ 1,263¢ 1,392° 1,657 0,06 <,0001
16-28 d 1,488 1,455 1,416 1,470 0,07 0,3792
28-42 d 2,063 1,951 1,907 2,014 0,12 0,1456
1-42 d 1,710% 1,666° 1,653" 1,740° 0,05 0,0458

*d\Médias na linha seguidas de letra distintas diferem entre si pelo teste de SNK.

'Sem restri¢do - oferta alimentar & vontade da dieta padréo; Por quantidade - oferta de
80% do consumo a vontade da dieta padrdo; Por tempo - oferta alimentar de 8 h/d da
dieta padréo, Por quantidade - dieta padrédo contendo 80% dos nutrientes limitantes,
diluida com 10% de caulim e 10% de casca de arroz.

Tabela 4. Efeito dos diferentes programas de restricdo alimentar sobre o desempenho
dos frangos de corte fémeas, de acordo com o periodo avaliado

Programa de restricao"

Periodo Sem Por Por Por SEM P
restricdo guantidade tempo gualidade
Consumo de racéo (g)
8-16d 580,79° 419,72° 342,83 710,452 35,91 <,0001
16-28d 1337,85 1366,14 1342,34 1348,39 67,10 0,8915
28-42d 2293,36 2378,28 2354,57 2376,13 146,45 0,7274
1-42d 4367,1% 4320,5% 4193,4° 4597,3% 218,32 0,0321
Ganho de peso (g)
8-16d 414,152 312,37° 243,11° 396,03° 12,02 <,0001
16-28d 858,96 890,23 888,74 875,06 51,20 0,6965
28-42d 1123,19 1203,76 1224,36 1200,59 71,03 0,1030
1-42d 2532,41 2541,86 2492,72 2609,48 113,37 0,3731
Conversao alimentar (g/g)

8-16d 1,403° 1,343° 1,409° 1,796% 0,10 <,0001
16-28d 1,558 1,534 1,510 1,544 0,04 0,3186
28-42d 2,041 1,976% 1,924° 1,979% 0,07 0,0565
1-42d 1,724% 1,699° 1,682° 1,7622 0,05 0,0544

*d\Médias na linha seguidas de letra distintas diferem entre si pelo teste de SNK.

'Sem restri¢do - oferta alimentar & vontade da dieta padréo; Por quantidade - oferta de
80% do consumo a vontade da dieta padrdo; Por tempo - oferta alimentar de 8 h/d da
dieta padréo, Por quantidade - dieta padrdo contendo 80% dos nutrientes limitantes,
diluida com 10% de caulim e 10% de casca de arroz.
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Machos e fémeas com restricdo por quantidade consumiram 77% e
72% da quantidade total de racdo do grupo sem restricao, respectivamente, ao
invés de 80%, previsto inicialmente, devido a um consumo maior desse Ultimo
grupo com relacdo ao previsto pelo manual técnico da linhagem. Ja a restricao
por tempo restringiu machos e fémeas a consumos de 61% e 59% de racao do
grupo sem restricao, respectivamente (Tabela 3 e 4). Os machos submetidos a
esse tipo de restricdo recuperaram 0 peso apenas no 42° d; as fémeas foram
mais rapidas e recuperaram o peso no 35° d.

Na literatura, geralmente € estabelecido que machos tém mais
habilidade para exibir o0 ganho compensatério apés uma restricdo alimentar do
que as fémeas [27, 28], justificada normalmente pela maior taxa de
crescimento dos primeiros [29]. No entanto, segundo Kessler [30] e Kolling et
al. [31], fémeas apresentam maxima deposicdo de proteina até 21-28 d,
engquanto que nos machos, a maior deposicédo € de 28 a 35 d, apresentando
um crescimento mais prolongado. Esta diferenca na curva de crescimento entre
machos e fémeas pode ter contribuido para a recuperacdo mais rapida do peso
das fémeas restritas por tempo. Além disso, observou-se uma melhor
capacidade de regulacdo do consumo das fémeas restritas por tempo,
comparadas aos machos. O consumo, no dia imediatamente apds o fim da
restricdo -17° d- mostrou-se maior tanto para fémeas (107 g) quanto para
machos (110 g), comparado as fémeas (86 g) e machos (96 g) sem restricdo
(P<0,05) (Figural). Porém, apos esse dia, as fémeas passaram a consumir a
mesma quantidade que o grupo sem restricao (P>0,05), enquanto que o0s

machos voltaram a consumir menos racao, sé conseguindo igualar-se ao grupo
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controle no 22° dia de idade. Novel et al. [32] encontraram maiores valores de
ingestdo de racdo para fémeas quando o resultado foi expresso em
percentagem de peso vivo, no periodo de realimentacdo. No presente
experimento, essa resposta foi semelhante para machos e fémeas restritos por

tempo; apenas o ajuste foi mais rapido para fémeas.
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160
140
120
100
80
60
40
20

180
160
140
120
100
80
60
40
20

8 9 101112 1314 1516 17 18 19 20 21 22 23 24 25 26 27 28 8 9 101112 13 14 1516 17 18 19 20 21 22 23 24 25 26 27 28
Idade (dias) Idade (dias)
-B-Sem restricdo -85~ Por quantidade —&Por tempo -S-Por qualidade -#-Sem restricdo -5~ Por quantidade —&Por tempo -S-Por qualidade

Figura 1. Consumo médio diario de racdo dos frangos de corte machos (&) e
fémeas (@), do 8° ao 28° dia de idade, de acordo com os programas de
restricdo alimentar aplicados

Avaliando o periodo de 1 a 42 d, observa-se melhor CA, tanto dos
machos (P<0,0458) como das fémeas (P<0,0544) restritos por tempo e por
quantidade (Tabela 3 e 4) comparados aos restritos por qualidade, sem, no
entanto, diferirem do grupo sem restricdo, que apresentou CA intermediaria.
Aquelas aves apresentaram menor peso corporal aos 16 e aos 21 d, e desta
forma menores exigéncias para manter a taxa metabdlica basal. Essa
caracteristica depois de uma restricdo alimentar pode direcionar mais
nutrientes para o crescimento, no periodo de realimentagdo, levando ao
fenbmeno do ganho de peso compensatério e consequentemente a um

aumento na eficiéncia alimentar [13]. Melhorias na conversao alimentar muitas

vezes sao encontradas as custas do peso final [33], porém nesse experimento



35

o peso final desejado foi alcancado pelos animais restritos por quantidade e por
tempo, mostrando que a duracdo e a idade de aplicacdo das restricbes foram
adequadas.

A restricdo por qualidade ndo afetou o peso das aves no final do
periodo de aplicacédo da restricdo. O peso desse grupo manteve-se igual ao do
grupo sem restricdo durante todo o experimento (P>0,05), mostrando que uma
dieta diluida em 20% com caulim e casca de arroz ndo foi eficaz em diminuir a
taxa de ganho de peso. Isto se deveu ao fato de machos e fémeas restritos por
qualidade, ajustarem o consumo de racado, durante a restricdo, em 25% e 22%,
respectivamente, a mais do que o grupo sem restricdo. Esse ajuste €&
explicado pela tentativa das aves em satisfazerem as exigéncias nutricionais
para o crescimento [34], baseado no principio de que animais homeotérmicos
consomem energia para manter a temperatura corporal.

Diferentemente do presente experimento, muitos pesquisadores
obtiveram reducéo do peso de frangos de corte com dietas diluidas [9, 10, 35].
No presente experimento, a capacidade fisica de ingestdo, taxa maxima de
lipogénese e/ou dissipacdo de calor parecem néo ter sido alcancadas, fatores
qgue poderiam limitar o consumo [30]. Além disso, 0 aumento no consumo de
dietas diluidas para frangos de corte pode estar relacionado com a taxa de
passagem da digesta, influenciada pela maior ou menor presenca da fibra
insolivel [36]. As aves restritas por qualidade tiveram a pior conversao
alimentar durante o periodo de restricdo (Tabela 3 e 4), porém quando esse

by

periodo acabou, as aves rapidamente se ajustaram a nova dieta e
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apresentaram consumos e ganhos semelhantes ao grupo sem restricdo (Figura
1).

Nenhum programa de restricdo alimentar aplicado teve efeito sobre
mortalidade (dados n&o apresentados). Resultados semelhantes foram
encontrados por Oyedeji e Atteh [37] e Novel [32], ao contrario de alguns
pesquisadores que conseguiram reduzir mortalidade com a aplicacdo de
restricbes alimentares [4, 6, 11, 35, 38].

O peso das visceras das aves de ambos 0s sexos, restritas por
guantidade e por tempo foi menor comparado ao grupo sem restricdo no 16° d
(P<0,05). Apds a restricdo, essas aves tiveram uma rapida adaptacéo e a partir
do 28° d, o peso de visceras foi semelhante entre esses tratamentos (Tabela
5), mostrando que visceras respondem rapidamente a realimentacao, voltando
mais rapido ao peso normal do que o resto do corpo [39]. Furlan et al. [40]
sugerem gque frangos de corte submetidos a um periodo de restricdo alimentar,
ap0s acesso ao alimento, direcionam nutrientes para o crescimento dos 6rgaos
relacionados a digestdo para melhor aproveitamento dos alimentos e

crescimento futuro, o que poderia contribuir para o ganho compensatario.
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Tabela 5. Peso das visceras dos frangos de corte machos (&) e fémeas (Q), aos 16,
21, 28, 35 e 42 dias de idade, submetidos aos diferentes programas de restricdo
alimentar

Peso das visceras (g)

Programa de restricao’

16 d 21d 28 d 35d 42d
Sem restricdo & 111,732 140,88° 222,73  272,05° 303,85
Por quantidade & 93,13" 142,34° 210,32  284,01° 302,65
Por tempo & 79,37° 125,19° 203,13 272,72 303,74
Por qualidade & 117,017 153,81° 225,18 307,632 297,73
SEM 5,44 8,00 18,75 19,52 21,74
P <,0001 <,0001 0,1702 0,0163  0,9555
Sem restricédo Q 121,432 148,272 200,94 249,60 311,17
Por quantidade Q 89,85" 142,85% 191,57 235,24 321,26
Por tempo?Q 76,99° 130,50° 203,89 254,62 313,43
Por qualidade @ 122,27% 146,53% 209,43 244,83 305,85
SEM 4,33 10,43 16,45 26,64 29,47
P 0,0333 0,0333 0,3220 0,6375  0,8372

#“Médias na mesma coluna seguidas de letras distintas diferem entre si pelo teste de
SNK.

'Sem restri¢do - oferta alimentar & vontade da dieta padréo; Por quantidade - oferta de
80% do consumo a vontade da dieta padrao; Por tempo - oferta alimentar de 8 h/d da
dieta padréo; Por quantidade - dieta padrdo contendo 80% dos nutrientes limitantes,
diluida com 10% de caulim e 10% de casca de arroz.

O peso do peito merece muita atencdo em programas de restricao
alimentar, devido sua importancia econémica. A restricdo por qualidade né&o
afetou o peso do peito dos machos em nenhuma das idades avaliadas; no
entanto, nas fémeas, o peso do peito foi menor aos 21 e 28 d, igualando-se ao
grupo sem restricdo somente aos 35 d (P>0,05) (Tabela 6). Rezaei & Hajati [9]
e Teimouri et al. [35] ndo encontraram diferencas no peso do peito com a
restricdo por qualidade aos 44 d e 42 d, respectivamente.

Nas restricbes por quantidade e por tempo, as aves, aos 16 d,
apresentaram menores peitos em relacdo ao grupo sem restricdo (P<0,05).
Observa-se nesse experimento, que quanto mais severa a restricdo, mais
tempo as aves necessitaram para recuperar o peso do peito. A restricdo por
guantidade permitiu a recuperacdo aos 35 d. A restricAo por tempo,

considerada a mais severa, permitiu a recuperacao apenas aos 42 d. Novel et
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al. [32] aplicaram uma restricdo de 50%, dos 14 aos 21 d e ndo houve completa
recuperacédo do peso do peito das aves aos 42 d.

Urdaneta-Rincon & Leeson [41] sugerem que a reducdo no peso do
peito, causada pelas restricdes alimentares, € maior do que a do peso corporal.
No presente experimento, esta observacao foi constatada; enquanto a perda de
peso de peito foi na ordem de 19% e 34%, a perda de peso corporal foi de 16%
e 32%, para machos restritos por quantidade e tempo respectivamente. Nas
fémeas, também foi verificada essa diferenca; além disso, aos 35 d, 0 peso
corporal das fémeas restritas por tempo foi recuperado totalmente, ao contrario
do peso do peito, recuperado apenas aos 42 d. A carne de peito apresenta
maturacao tardia [42], ou seja, cresce a um ritmo mais lento que o restante do
corpo o que poderia contribuir para uma recuperacdo mais tardia, evidenciada
apenas nas fémeas devido a menor taxa de crescimento das mesmas.

As fracBes corporais carcaca, dorso e pernas sofreram efeito das
restricbes por quantidade e por tempo, diminuindo o peso aos 16 d, porém
recuperaram-se totalmente aos 42 d. Lee & Lesson [7] observaram que quando
aves sdo capazes de compensar o crescimento depois de um periodo de

restricdo alimentar, os componentes da carcaca sao recuperados totalmente.
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Tabela 6. Peso do peito dos frangos de corte machos (&) e fémeas (?), aos 16, 21,
28, 35 e 42 dias de idade, submetidos aos diferentes programas de restricdo alimentar

Peso do peito (g)

Programa de restricdo*

16 d 21d 28 d 35d 42d

Sem restricdo & 118,13% 232,28° 398,08 644,44 836,42
Por quantidade & 95,37° 190,24° 379,21 621,58 830,20
Por tempo & 78,24° 163,01° 346,93  558,42° 796,81
Por qualidade & 114,44 222,66° 385,47 603,42 810,10
SEM 10,38 14,38 35,24 32,46 64,72
P <,0001 <,0001 0,1090 0,0014  0,7019
Sem restri¢édo @ 113,54% 229,05° 379,78% 518,85 702,30
Por quantidadeQ 94,77° 184,01° 333,08° 513,00° 684,96
Por tempo?Q 79,52° 165,68 300,56° 454,71 666,41
Por qualidade @ 109,59 205,52° 350,59  510,42%° 723,04
SEM 9,87 12,56 22,53 36,55 54,77
P <,0001 <,0001 <,0001 0,0218  0,3459

*dMédias na mesma coluna seguidas de letras distintas diferem entre si pelo teste de
SNK.

'Sem restri¢do - oferta alimentar & vontade da dieta padréo; Por quantidade - oferta de
80% do consumo a vontade da dieta padrdo; Por tempo - oferta alimentar de 8 h/d da
dieta padréo; Por quantidade - dieta padrédo contendo 80% dos nutrientes limitantes,
diluida com 10% de caulim e 10% de casca de arroz.

N&o foram observadas diferencas na percentagem de perda por
descongelamento, perda por cocc¢éao, forca de cisalhamento e oxidacéao lipidica
no muasculo Pectoralis major entre aves restritas e as sem restricao alimentar
(P>0,05) (Tabela 7). Perda de agua por descongelamento e coccdo €
amplamente investigada para medir capacidade de retencdo de agua, pela qual
sabor, textura, cor, fragrancia e os teores de nutrientes no masculo podem ser
influenciados [43]. Baixa capacidade de retencdo de agua nos musculos pode
induzir a perda de liquido, perda de nutrientes solUveis e aroma, tornando a
carne seca, dura e sem gosto, com uma qualidade reduzida [44].

Segundo Andersen et al. [45] o aumento na velocidade de
crescimento observado durante o ganho compensatorio, ap6s uma restricao
alimentar, poderia levar a um aumento na maciez da carne, desde que no

momento do abate o catabolismo muscular esteja excedendo a sintese, devido
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ao aumento gradual de ambas, sintese e degradacdo de proteinas, com
balanco positivo para a sintese, possibilitando aumento na protedlise post
mortem e, assim proporcionar aumento da maciez. Neste estudo,
diferentemente do proposto por esse autor, ndo foram encontradas diferencas
nas analises de forca de cisalhamento, medida utilizada para avaliar a maciez
da carne, entre os animais sem restricdo e 0s restritos por quantidade e por
tempo, mesmo esses ultimos apresentando uma compensacao de crescimento
na realimentacdo. No entanto, o abate dos animais ocorreu numa época de
pleno crescimento [31], possivelmente quando a sintese proteica estava maior
do que a degradacdo, o que pode explicar a falta de resultados quanto a
maciez.

Altos teores de gordura na carcaca poderiam levar a oxidacao
lipidica [46], no entanto, nesse experimento, ndo foram encontradas diferencas
na quantidade de malonaldialdeido na carne de peito, sendo esse um dos
principais produtos de decomposicdo dos hidroperéxidos de &cidos graxos
poliinsaturados, formado durante o processo oxidativo [47]. Lippens et al. [33]
também nao encontraram diferencas significativas na qualidade de carne

aplicando restric6es alimentares em frangos de corte.
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Tabela 7. Andlise das caracteristicas de qualidade da carne de peito dos frangos de
corte machos (&) e fémeas (Q), aos 42 dias, submetidos aos diferentes programas de
restricdo alimentar

Perda por Perda Forca de o a
Progra_m~a ge descongelamento bor cisalhamento OX|dac;ao'L|p,|d|ca
restricao %) CO(CO/%éO (kgf.cm?) (mg malonaldialdeido/kg)
Sem restricdo & 3,55 22,49 2,21 1,24
Por Quantidade & 3,73 21,27 1,91 1,35
Por tempo & 3,67 22,27 2,19 1,54
Por Qualidade & 3,66 23,73 2,22 1,51
SEM 1,41 4,05 0,79 0,43
P 0,9965 0,7743 0,8898 0,6014
Sem restricdo @ 13,09 21,72 2,29 1,75
Por Quantidade @ 13,40 23,67 2,87 1,56
Por Tempo @ 11,95 24,92 2,66 1,63
Por Qualidade @ 15,44 16,96 2,10 1,85
SEM 2,86 7,07 0,83 0,58
P 0,2322 0,2524 0,3868 0,8221

'Sem restricao - oferta alimentar & vontade da dieta padrdo; Por quantidade - oferta de
80% do consumo a vontade da dieta padrdo; Por tempo - oferta alimentar de 8 h/d da
dieta padrdo, Por quantidade - dieta padrdo contendo 80% dos nutrientes limitantes,
diluida com 10% de caulim e 10% de casca de arroz.

CONCLUSOES E APLICACOES

1. Programas de restricdo alimentar do 8° ao 16° dia, por quantidade e por
tempo, podem ser utilizados como ferramenta de manejo para reduzir a taxa de
crescimento inicial, sem prejudicar o desempenho final de frangos de corte
machos e fémeas da linhagem Cobb.

2. Fémeas restritas por tempo apresentam uma capacidade mais rapida de
recuperacéo do peso corporal do que machos.

3. A restricdo qualitativa, através de uma dieta diluida em 20% com caulim e
casca de arroz nao foi um programa de alimentacéo eficaz para reduzir a taxa

de crescimento inicial e piorou a conversao alimentar das aves.
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4. A aplicacao da restricdo por quantidade permitiu o abate das aves ja aos 35
dias, uma vez que o peso do peito foi totalmente recuperado nessa idade; a
restricdo por tempo apenas aos 42 dias de idade.

5. Padrdes de qualidade de carne avaliados nesse experimento ndo foram

afetados pelos programas de restricdo alimentar.
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Aplicacdo de diferentes programas de restricdo alimentar precoce para
frangos de corte. Il: Composicéo corporal e ganho de nutrientes
Restricdo alimentar e composic¢ao corporal
F. M. Butzen, A. M. L. Ribeiro, M. M. Vieira e A. M. Kessler
Departamento de Zootecnia, Universidade Federal do Rio
Grande do Sul, Porto Alegre, RS, Brazil

Audiéncia primaria: Nutricionistas, pesquisadores, processadores

RESUMO
Foram conduzidos 2 experimentos, com frangos de corte machos e fémeas,
separadamente, para avaliar o efeito de diferentes programas de restricdo
alimentar precoce sobre a composicao corporal e o ganho de nutrientes. Os
tratamentos, aplicados do 8° ao 16° dia de idade (d), foram: T1-Sem restricao
alimentar (oferta alimentar a vontade de dieta padrdo-dp); T2—-Restricdo por
quantidade (oferta de 80% do consumo a vontade da dp), T3—Restricdo por
tempo (oferta durante 8 horas/dia da dp) e T4—Restricdo por qualidade (dieta
padrdo diluida em 80% dos nutrientes limitantes, com 10% de caulim e 10% de
casca de arroz). Percentagem de matéria seca (%MS), proteina bruta (%PB) e
gordura bruta (%GB) e ganhos de energia, proteina, gordura e cinzas na
carcaca foram avaliados. A restricdo por tempo diminuiu %MS e %GB e
aumentou a %PB aos 16 d, independente do sexo, jA a restricAo por
quantidade e por qualidade n&o provocaram grandes mudancas na composicao
corporal das aves nessa idade, porém aos 42 d a %GB das fémeas restritas
por quantidade foi maior que a das restritas por qualidade, ficando os demais

grupos intermediarios. Proporcionalmente, ganho de gordura foi maior do que
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ganho de proteina no periodo de realimentacdo nas aves restritas por
quantidade e por tempo, evidenciando que diminuir gordura corporal com
restricbes temporarias nem sempre é conseguida com sucesso. A restricao por
tempo foi a mais severa, comprometendo a recuperacédo de tecido magro nos
machos.

Palavras chave: restricdo alimentar, ganho de proteina, ganho de gordura

ABSTRACT
Two experiments were performed, with male and female broilers separately, to
evaluate the effect of different early feed restriction programs on body
composition and gain nutrients. Treatments were applied from the 8" to the 16™
day of age as follows: T1 — Without feed restriction (standard feed — SF — ad
libitum); T2 — Quantity restriction (80% of the ad libitum consumption of SF); T3
— Time restriction (SF offered throughout 8 hours/day); and T4 — Quality
restriction (SF with 80% of the limiting nutrients). Percentage of dry matter (%
DM), crude protein (% CP) and crude fat (% CF) and gains of energy, protein,
fat and ash on the carcass were evaluated. The Time restriction decreased %
DM and % CF and increased % PB, at 16 d, already Quantity restriction and
Quality restriction have not led to major changes in body composition of birds at
that age, however in the 42 d % CF of females with Quantity restriction was
greater than the Quality restriction, getting the other intermediate groups.
Proportionally, fat gain was larger than the protein gain in the re-feeding period
on birds Quantity restriction and Time restriction, showing that decrease body

fat with temporary restrictions is not always achieved with success. The Time
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restriction was the most severe, compromising the recovery of lean tissue in
males.

Key words: feed restriction, protein gain, fat gain

DESCRICAO DO PROBLEMA

Crescimento rapido e alta capacidade de consumo alimentar séo
caracteristicas que normalmente aestdo associadas em um programa de
melhoramento genético. Linhagens modernas de frangos de corte tem grande
capacidade de consumo, a partir de certa idade, que pode levar a consumos de
energia de duas a trés vezes acima da mantenca [1]. Esta amplitude de
consumo, associada ou ndo a um desajuste da dieta, desconsiderando fatores
genéticos especificos, é efetivamente uma das grandes causas de alto teor de
gordura corporal dos frangos modernos ao abate, podendo sofrer algum tipo de
regulacéo [2].

Programas de restricdo alimentar precoce tem sido aplicados com o
intuito de melhorar as caracteristicas de carcaca, diminuindo a quantidade de
gordura corporal e aumentando a deposi¢cdo de proteina na carcaca [3, 4]. No
entanto, diversos autores ndo conseguiram reduzir a gordura corporal com uso
da restricdo alimentar [5, 6, 7].

A restricdo alimentar aplicada no inicio do ciclo de vida da ave
poderia reduzir a hiperplasia, que, nesta fase, é responsavel pela maior parte
do crescimento do tecido adiposo. No entanto, Zubair & Lesson [6], ao abate,
ndo observaram diferenca na gordura corporal devido a completa hipertrofia

dos adipdcitos.
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A alta deposicao de gordura ndo é desejavel em termos de custo de
energia, além do que, a gordura tornou-se uma questdo de grande
preocupacdo de saude para o consumidor. Diante desse contexto, faz-se
necessario maior conhecimento do impacto de um programa de restricdo sobre
a composicao corporal e ganhos de nutrientes na realimentacdo em frangos
previamentes restritos. Este estudo foi realizado com o objetivo de avaliar a
composicdo corporal e os ganhos de cinza, energia, proteina e gordura de
frangos de corte machos e fémeas submetidos a diferentes programas de

restricdo alimentar precoce.

MATERIAL E METODOS

Todos o0s procedimentos usados neste experimento foram
aprovados pela Comisséo de Etica no Uso de Animais da Universidade Federal
do Rio Grande do Sul.

Foram conduzidos dois experimentos, ambos com 384 frangos de
corte machos ou fémeas, da linhagem Cobb 500 [8], com 1 dia de idade,
distribuidos em 24 boxes de 1m2. O delineamento usado foi 0 completamente
casualizado com 4 tratamentos e 6 repeticbes/tratamento, com 16
animais/repeticdo que foram mantidos em sala climatizada, programa de
iluminacdo de 24 horas e 4gua a vontade.

Os quatro tratamentos foram aplicados do 8° ao 16° dia de idade (d),
descritos a seguir. T1- Sem restricdo alimentar (oferta alimentar a vontade de
dieta padréo); T2 — Restricdo por quantidade (oferta alimentar de 80% do

consumo a vontade da dieta padréo, calculada no consumo diario da linhagem
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obtido do manual técnico) [9], T3 — Restricdo por tempo (oferta alimentar
durante 8 horas/dia da dieta padrdo) e T4 — Restricdo por qualidade (dieta
formulada para conter 80% dos nutrientes limitantes, constituida da dieta
padrao diluida com 10% de caulim e 10% de casca de arroz). A dieta padrao foi
formulada de acordo com Rostagno et al. [10] seguindo cada fase e sexo. Apos
o periodo de restricdo, as aves passaram a receber uma Unica dieta a vontade
(Tabela 1).

Tabela 1. Composicdo das dietas experimentais de machos (3) e fémeas (Q), de
acordo com as fases de crescimento

Inicial Crescimento Final Inicial Crescimento Final
41-21 321-35 335-42 Q1-21 ?21-35 ?35-42

Ingredientes

Milho 56,83 58,96 64,21 56,74 59,96 63,59
Farelo de Soja 35,53 33,24 28,64 35,92 32,26 28,78
Oleo Vegetal 3,36 3,77 3,43 3,33 4,22 4,31

Fosfato bicalcico 1,90 1,75 1,61 1,90 1,65 1,56

Calcario 1,09 1,20 0,97 0,95 0,92 0,84
Sal 0,51 0,46 0,41 0,49 0,46 0,44
L-Lisina HCL 0,28 0,18 0,29 0,23 0,16 0,16

DL-Metionina 0,27 0,22 0,24 0,25 0,20 0,16

Monensina 20% 0,06 0,06 0,05 0,03 0,03 0,03

Cl-Colina 60 0,05 0,05 0,06 0,05 0,05 0,06

Premix min.* 0,08 0,07 0,05 0,08 0,06 0,06

Premix vit.? 0,04 0,04 0,03 0,04 0,03 0,03

Nutrientes

EM (kcal/kg) 3050 3100 3150 3050 3150 3200
PB (%) 21,00 20,00 18,50 21,00 19,5 18,2
Ca (%) 0,95 0,95 0,82 0,90 0,82 0,76
P disp. (%) 0,45 0,42 0,39 0,45 0,40 0,38
Na (%) 0,22 0,20 0,18 0,21 0,20 0,19
Lis Dig (%) 1,19 1,06 1,04 1,16 1,02 0,94
Met+Cis Dig(%) 0,84 0,78 0,76 0,83 0,75 0,68
Arg Dig (%) 1,20 1,14 1,02 1,21 1,11 1,02
Trip Dig (%) 0,21 0,21 0,18 0,21 0,20 0,18
Treo Dig (%) 0,77 0,74 0,68 0,78 0,72 0,68
Colina (mg/kg) 1500 1400 1400 1500 1400 1350
Na+K-Cl (mEg/kg) 213 208 181 218 205 189

'Premix mineral (por kg): manganés, 150,000 mg; zinco, 100,000 mg; ferro, 80,000
mg; cobre, 15,000 mg, iodo, 1,200 mg; selénio, 700 mg.

2Premix vitaminico (por kg): vitamina A, 23,200 kIU; vitamina D, 5,600 klU; vitamin E,
52,000; vitamina K, 6,000 mg; vitamina B1, 6,000 mg; vitamina B2, 18,000 mg;
vitamina B6, 9,000 mg; vitamina B12, 40,000 ug; acido pantoténico, 44,000 mg;
niacina, 132,000 mg; acido fdlico, 2,400 mg; biotina, 200,000 ug.
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Foram abatidos sete pintos de um dia, para obtencdo da composicéo
corporal inicial. Aos 16, 28 e 42 d foram realizados abates, de acordo com a
legislacdo vigente, de uma ave representativa do peso médio/repeticdo para a
determinacdo da composicdo corporal. As aves abatidas foram armazenadas
em camara fria e posteriormente, as carcacas congeladas foram cortadas com
auxilio de uma serra fita e moidas em moinho de carne industrial. Das
amostras devidamente homogeneizadas, retirou-se +250 gramas, que foram
secas em estufa a 60°C por 72 horas, sendo processadas em moinho de bola
para analises laboratoriais. As analises proximais foram realizadas segundo a
AOAC [11] para matéria seca (105°C durante 24 horas, método 930.15;),
cinzas (600°C por 5 horas, método 942.05), proteina bruta (usando
procedimento de Kjeldahl com destilador de nitrogénio TECNAL, modelo TE-
036/2, método 954.01), gordura bruta (extragcdo com éter etilico, procedimento
de Soxhlet, método 920.39) e energia bruta (calorimetro isoperibdlico - modelo
C2000 - IKA Werke GmbH & Co. KG, Staufen, Alemanha).

Os valores de cinza, energia bruta, proteina bruta e gordura bruta
corporal foram aplicados ao peso vivo médio do box, para obtencdo da
composicdo corporal média. Os dados de composicdo corporal foram
apresentados em percentagem de matéria seca (%MS), proteina bruta (%PB) e
gordura bruta (%GB) [12]. Os ganhos de energia (gEB), proteina (gPB),
gordura (gGB) e cinza (gCZ) foram determinados nos periodos de 1 a 16, 16 a
28 e 1 a 42 d pela diferenca entre valores obtidos nas diferentes idades (1, 16,

28 e 42 d) calculados por meio da técnica de abate comparativo [13].
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Os dados foram analisados por GLM através do programa SAS [14]
e machos e fémeas foram analisados separadamente, pois constituiram-se em
experimentos independentes, considerando como variaveis 0s quatro
tratamentos. As meédias foram comparadas pelo teste de Student-Newman-

Keuls (SNK).

RESULTADOS E DISCUSSAO

A restricdo por tempo modificou a composi¢cdo corporal tanto dos
frangos de corte machos como das fémeas, ao final do periodo de restricdo, no
16° d (Tabela 2 e 3). As aves apresentaram a menor %MS (P<0,01), maior
%PB (P<0,05) e menor %GB (P<0,01), comparados ao grupo sem restricao.
De fato, durante o periodo de aplicacdo da restricdo, no qual ha limitacdo do
consumo, ha uma diminui¢cdo da gordura corporal e aumento proporcional da
proteina, devido aos baixos niveis de consumo. Nesse caso, a retencdo de
energia é altamente direcionada para a retencdo de tecido magro [1]. No
entanto, esse efeito foi transitério; apds o periodo de restricdo, a composicao
corporal passou a ser semelhante a do grupo sem restricdo, aos 28 d (P>0,05).
Resultados semelhantes em relacdo a mudanca temporaria da composi¢cao

corporal foram encontrados por Leone et al. [15] e Sugetta et al. [16].
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Tabela 2. Composicdo corporal dos frangos de corte machos, aos 16, 28 e 42 dias de
idade, submetidos aos diferentes programas de restricao alimentar

Programa de restricdo*

Periodo Variavel Sem Por Por Por SEM p
(dias) (%) Restricio  Quantidade Tempo Qualidade
MS 27,032 26,422 24,72° 26,622 0,78 0,0003
16 PB? 58,65" 59,37" 64,172 60,70° 1,95 0,0004
GB? 33,592 31,862 25,94° 30,662 2,26 <.0001
MS 30,36 30,76 30,14 29,59 0,88 10,1741
28 PB 59,19 58,34 59,82 60,44 2,32 0,4601
GB 33,16 34,09 32,70 31,74 2,35 0,3995
MS 32,48 33,25 32,85 31,99 1,52 0,5388
42 PB 58,15 57,03 56,25 59,33 2,58 10,2148
GB 34,98 36,21 36,87 33,58 2,74 0,2042

*®Médias na linha seguidas de letra distintas diferem entre si pelo teste de SNK.

'Sem restri¢ao - oferta alimentar & vontade da dieta padréo; Por quantidade - oferta de
80% do consumo a vontade da dieta padrdo; Por tempo - oferta alimentar de 8 h/d da
dieta padréo, Por quantidade - dieta padrdo contendo 80% dos nutrientes limitantes,
diluida com 10% de caulim e 10% de casca de arroz.

’Resultados de PB e GB estfo em base seca.

Tabela 3 - Composicao corporal dos frangos de corte fémeas, aos 16, 28 e 42 dias de
idade, submetidos aos diferentes programas de restricdo alimentar

Programa de restricio”
Periodo Variavel Sem Por Por Por

(dias) (%) restricio  Quantidade tempo  Qualidade SEM P
MS 28,61° 26,97° 26,88° 28,42° 0,91 0,0039
16 PB? 58,22° 59,85 61,08° 58,44° 1,85 0,0491
GB? 33,65° 31,622 29,82° 33,13° 1,86 0,0087
MS 31,17° 33,03° 32,542 32,777 1,91 0,3607
28 PB 56,407 54,937 53,79° 55,09° 2,41 0,3424
GB 36,46° 37,95° 39,50° 37,85° 2,85 0,3591
MS 32,82° 35,422 33,29° 32,99° 1,72 0,0557
42 PB 54,00% 51,08° 52,18% 54,992 2,42 0,0464
GB 39,88% 42,78% 41,30% 38,75° 2,59 0,0705

*®Médias na linha seguidas de letra distintas diferem entre si pelo teste de SNK.

'Sem restri¢do - oferta alimentar & vontade da dieta padréo; Por quantidade - oferta de
80% do consumo a vontade da dieta padrdo; Por tempo - oferta alimentar de 8 h/d da
dieta padréo, Por quantidade - dieta padrdo contendo 80% dos nutrientes limitantes,
diluida com 10% de caulim e 10% de casca de arroz.

’Resultados de PB e GB est&o em base seca.

A restricao por quantidade diminui apenas a %MS das carcacas das
fémeas, comparada ao grupo sem restricdo e ao restrito por qualidade

(P<0,05), aos 16 d; ja a restricdo por qualidade ndo alterou nenhuma resposta
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de composicao corporal de machos e fémeas em nenhuma das idades quando
comparada ao grupo sem restricao.

A hipétese de que a restricdo alimentar aplicada no inicio do ciclo de
vida das aves poderia reduzir a hiperplasia dos adipdcitos, diminuindo assim a
%GB da carcaca, ndo foi comprovada ao final desse experimento. Ao contrario
do esperado, inclusive, %GB foi maior nas fémeas aos 42 d (P<0,0705)
restritas por quantidade comparada ao do grupo restrito por qualidade, ficando
os demais grupos intermediarios. Nos machos uma tendéncia no aumento da
%GB corporal foi observada nos grupos com restricdo por quantidade e por
tempo, embora as diferencas ndo sejam estatisticas, provavelmente em fungéo
da maior variabilidade das amostras. Concordando com os achados do
presente experimento, Furlan et al. [17] encontraram maior %GB corporal em
frangos que sofreram restricdo por tempo, do 8° ao 50° d. Também estudos
conduzidos por Zhan et al. [18] mostraram que frangos restritos foram mais
gordos e apresentaram maior sintese de lipidios aos 63 d. Os autores
sugeriram que esse efeito foi fruto de programacao metabdlica, definida como
um processo fisioldgico pelo qual uma adaptacdo oriunda de um estresse
nutricional muda a fisiologia e metabolismo do organismo e continua a se
expressar, mesmo na auséncia do estresse que a provocou. Yang et al. [19]
sugerem que a restricdo alimentar precoce pode produzir efeito a longo prazo
no metabolismo lipidico de frangos de corte, devido alteragbes na morfologia e
funcéo das mitocondrias.

Resultados de diminuicdo de gordura corporal, por outro lado, foram

encontrados em outros trabalhos [3, 4, 20]. Interessante constatacdo é que
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esses trabalhos apresentaram em comum o uso da restricdo por qualidade,
utilizando dietas diluidas. Da mesma forma, os resultados de %GB aos 42 d,
encontrados no presente experimento, com restricdo por qualidade, sugerem a
possibilidade da diminuicdo da gordura corporal. E importante lembrar que
aves restritas por qualidade nunca tiveram diminuicdo no consumo de racao,
pois compensaram a menor qualidade da mesma consumindo mais [dados ndo
apresentados], e provavelmente com menor eficiéncia no aproveitamento do
alimento.

Machos possuem maior potencial de crescimento e
consequentemente maior capacidade em depositar nutrientes em relacdo as
fémeas, exceto para a deposicdo de gordura. Fémeas apresentam menor
deposicdo de tecido magro e maior teor de gordura corporal, sendo essas
diferencas mais acentuadas com o avanco da idade dos frangos [21]. Nesse
experimento essas diferencas, entre machos e fémeas, na %GB e %PB podem
ser observadas ja aos 28 d, se acentuando aos 42 d (Tabela 2 e 3).

A maioria dos trabalhos encontrados na literatura envolvendo
restricbes alimentares determina apenas a percentagem de gordura abdominal
dos frangos de corte, ao invés da percentagem de gordura corporal total [22,
23, 24]. Esta ultima representa um melhor critério para medir a deposi¢do de
gordura, uma vez que o tecido adiposo pode ocorrer em depdsitos
individualizados, como 0s existentes na regidao abdominal ou distribuidos de
maneira menos organizada no interior de outros 6rgdos como musculos,
figado, pele, rins, pulmdes, 6ssos e tecido conjuntivo [25]. Além disso, o

método manual de retirada da gordura abdominal permite grande variabilidade
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[26]. Sugeta et al. [16] encontraram que nas medidas de gordura abdominal o
CV foi 32,57%, enquanto que medindo gordura corporal este valor baixou para
13,64%.

Avaliando os ganhos em energia, proteina e gordura, do 1° ao 16° d,
percebe-se que a restricdo por tempo foi a mais drastica, seguida da restricao
por quantidade (P<0,01), ambas fazendo com que as aves ganhassem menos
energia, proteina e gordura, comparadas ao grupo sem restricdo (Tabela 4 e
5).

Tabela 4 - Ganho de energia bruta (gEB) em kcal, proteina bruta (gPB), gordura bruta

(gGB) e cinzas (gCZ) em gramas, por periodos, dos frangos de corte machos
submetidos aos diferentes programas de restricdo alimentar

Programa de restric&o*

Periodo Variavel® Sem Por Por Por SEM p
(dias) Restricdo Quantidade tempo Qualidade
gEB(kcal) 10422 844° 583° 9752 68,96 <,0001
1a16 9PB() 92,452 77,50 60,98° 92,562 4,69 <,0001
gGB(g) 55,032 43,00° 25,20°  47,88° 5,73 <,0001
gCZ(q) 12,20° 11,58" 9,57° 13,25% 0,74 <,0001
gEB(kcal)  2172° 2370° 23572 2163° 178,96 0,0976
16228 9PBO 199,512 208,412 209,592 202,012 13,21 0,4975
gGB(g) 110,592 126,262 124,198 108,142 28,53 0,2218
gCZ(qg) 25,56° 25,54° 2419 24,88 253 0,7581
gEB(kcal) 66342 69522 66082 65522 475,03 0,4768
1a42 9PBQO 583,407 592,38* 556,15 593,38 2507 0,0614

gGB(g)  353,28°  381,70*° 367,03 338,48% 46,16 0,4285
gCzZ(g) 68,68 70,20°  67,96° 70,94° 6,72 0,8622

#¢Médias na linha seguidas de letra distintas diferem entre si pelo teste de SNK.

'Sem restri¢do - oferta alimentar & vontade da dieta padréo; Por quantidade - oferta de
80% do consumo a vontade da dieta padrao; Por tempo - oferta alimentar de 8 h/d da
dieta padréo, Por quantidade - dieta padrdo contendo 80% dos nutrientes limitantes,
diluida com 10% de caulim e 10% de casca de arroz.

’Resultados em base seca.
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Tabela 5 — Ganho de energia bruta (QEB) em kcal, proteina bruta (gPB), gordura bruta
(gGB) e cinzas (gCZ) em gramas, por periodos, dos frangos de corte fémeas
submetidos aos diferentes programas de restricdo alimentar

Programa de restricio*

Periodo Variavel® Sem Por Por Por SEM P
(dias) restricio  Quantidade tempo Qualidade
gEB(kcal) 10602 818" 678° 10252 44,20 <,0001
1a16 gPB(g) 94,462 76,03° 65,33° 92,19% 4,30 <,0001
gGB(g) 55,792 41,11° 32,68° 53,422 3,70 <,0001
gCZ(q) 13,37° 11,08° 10,03° 13,50? 1,22 <,0001
gEB(kcal) 20322 2289°% 2277° 2220° 315,95 0,4809

l6a2g OPB(g)  16528"  177,22°  167,38° 17266" 12,95 0,3988
gGB(g) 116,29  136,52*  141,14* 131,88 28,53 0,4784
gCZ(g) 19,612 21,80°  19,14* 20,31* 2,87 0,4234

gEB(kcal) 6197° 6763° 6271° 6427° 528,50 0,2849

1242 gPB(g) 488,31% 495,82% 475,62* 519,557 33,19 0,1692
gGB(9) 364,292 419,94° 379,78*  369,81° 45,25 0,1700

9CZ(g) 55,45° 59,61° 59,41° 59,45° 3,79 0,2180

#¢Médias na linha seguidas de letra distintas diferem entre si pelo teste de SNK.

'Sem restri¢do - oferta alimentar & vontade da dieta padrdo; Por quantidade - oferta de
80% do consumo a vontade da dieta padrdo; Por tempo - oferta alimentar de 8 h/d da
dieta padréo, Por quantidade - dieta padrdo contendo 80% dos nutrientes limitantes,
diluida com 10% de caulim e 10% de casca de arroz.

Resultados em base seca.

A restricdo por qualidade, nesse mesmo periodo, somente diminuiu o
gGB (P<0,01) e aumentou o gCZ (P<0,01), nos machos, em comparacdo ao
grupo sem restricdo. Menor gGB mostra que estas aves, mesmo tendo
consumido mais racao do que o grupo sem restricdo [dados néo apresentados],
nao conseguiram depositar a mesma quantidade de gordura, provavelmente
em funcdo de uma menor eficiéncia no aproveitamento do alimento. Os motivos
podem ser tanto o tipo de dieta, com maior teor de fibra e conseqientemente
maior producéo de calor na digestdo, como também pelos maiores gastos com
a atividade de alimentagédo. Supfe-se que a energia liquida ingerida por esse
grupo tenha sido menor.

Interessante a observacdo de que entre 16 e 28 d, os ganhos em

proteina dos machos restritos por quantidade e tempo foram 4,5% maiores do
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gue nos machos sem restricdo. Por outro lado, o ganho em gordura foi £13%
maior. Nas fémeas, respostas de magnitudes semelhantes foram observadas,
com ganhos de 17 e 21% a mais de gordura para a restricdo por quantidade e
tempo, respectivamente e pequena diferenca na comparacdo do ganho em
proteina, apontando mais uma vez, que a hipotese de se diminuir percentual de
gordura nas carcacas com programas de restricdo precoce é muito dificil. Da
mesma forma, é dificil aumentar o ganho de proteina (carne magra), uma vez
gue esta é estreitamente controlada pela genética e, portanto, havera um limite
para sua deposicdo diaria, independentemente da ingestdo. Lesson e Zubair
[27] reforcam que no periodo de realimentacdo, os frangos respondem pouco
ao aumento no nivel de proteina ou lisina da dieta e parecem ser mais
sensiveis a energia, podendo favorecer a deposicédo de gordura, caracteristica
nao desejavel. Também dos 16 aos 28 d, observa-se nos machos, mas nao
nas fémeas, maior ganho de energia para as aves com restricido quantitativa e
por tempo (P<0,0976), indicando um ganho compensatério dos tecidos.
Quando expressos em gPB ou gGB, apesar de numericamente maiores, nao
foi possivel determinar diferenca estatistica.

Avaliando o periodo total, de 1 a 42 d, os gEB, gPB, gGB e gCz
foram semelhantes para todos as aves (P>0,05), exceto o gPB dos machos
restritos por tempo que foi menor, mostrando mais uma vez que essa restricao
foi a mais severa, prejudicando o ganho de tecido magro. As aves restritas por
guantidade mesmo obtendo ganhos menores no periodo inicial de 1 a 16 d se
comparado ao grupo sem restricdo, foram capazes de recuperar os ganhos

teciduais ao final do experimento.



61

CONCLUSOES E APLICAGCOES

1. A restricdo por tempo diminuiu %MS e %GB e aumentou a %PB aos 16 d,
independente do sexo, ja a restricdo por quantidade e por qualidade nao
provocaram grandes mudancas na composicao corporal das aves nessa idade,
porém aos 42 d a %GB das fémeas restritas por quantidade foi maior que a das
restritas por qualidade, ficando os demais grupos intermediarios.

2. Proporcionalmente, ganho de gordura foi maior do que ganho de proteina no
periodo de realimentacdo nas aves restritas por quantidade e por tempo,
evidenciando que diminuir gordura corporal com restricbes temporarias nem
sempre é conseguida com sucesso.

3. A restricdo por tempo foi a mais severa, comprometendo a recuperacao de

tecido magro nos machos.
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Cap IV



CONSIDERACOES FINAIS

Muitos experimentos investigando restricdes alimentares e ganho
compensatorio foram conduzidos nos anos 80, no qual uma ave precisava de
60 dias para chegar a 2 kg. Hoje essas aves precisam de 37 dias ou menos.
InvestigacBes continuas fazem-se necesséarias para redefinir parametros e
critérios para implementar programas de restricao alimentar.

Embora estejam faltando resultados com aplicacdes na pratica, 0s
valores encontrados com esse experimento, com 0 uso da restricdo por
quantidade e por tempo, em relacdo a eficiéncia alimentar poderiam, mesmo
sendo pequenas diferencas, representar um valor econémico importante.
Essas aves apresentaram uma compensa¢do do crescimento no periodo de
realimentacédo, recuperando o peso corporal e suas fragdes corporais ao final
do experimento, mantendo a qualidade da carne. No entanto, certezas sobre o
ganho compensatério ndo sao possiveis se ndo ha um monitoramento continuo
da trajetéria de crescimento de frangos de corte, incluindo os desvios entre o
crescimento real e a trajetéria desejada. Desenvolvimento de curvas de
crescimento seriam interessante para um melhor acompanhamento das aves e
aplicabilidade no campo.

Observou-se que machos e fémeas apresentaram algumas

diferencas frente as restricbes alimentares. A restricdo por tempo
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mostrou-se mais severa para 0S machos, isto porque as necessidades
nutricionais dos machos sao maiores, e estas aves nao conseguiram supri-las
com 8 horas de oferta alimentar. Talvez para machos deveria-se usar um
tempo maior de oferta alimentar, uma vez que o ganho de proteina foi menor
para machos restritos por tempo, 0 que poderia comprometer a deposicdo de
tecido magro.

Os resultados encontrados em relacdo a composicdo corporal, ndo
foram consistentes para algumas variaves. A utilizacdo de um maior niumero de
repeticbes talvez seria necessario, para verificar diferencas estatistias néo
vistas, como no caso da percentagem de gordura corporal nos machos. No
entanto, os resultados encontrados com as restricbes por quantidade e por
tempo fazem refletir se pode ocorrer uma programacao metabdlica depois de
uma restricdo alimentar precoce, que poderia levar a frangos mais gordos na
vida adulta. Uma sugestdo seria investigar essa observacdo com especialistas
da bioquimica desta mesma universidade, que possuem pesquisas
relacionadas com a programacao metabdlica.

Por outro lado, valores encontrados com a restricdo por qualidade
sugerem possibilidade de diminuicdo de gordura corporal. No entanto, essa
restricdo ndo mostrou-se eficiente para controlar a taxa de crescimento inicial
dos frangos de corte, pois essas aves se ajustaram a dieta diluida, consumindo
mais racao, apresentando uma pior converséao alimentar.

Finalmente, pode-se afirmar que este estudo atingiu seus objetivos,
pois estd trazendo importantes informagfes a respeito da aplicacdo de

programas de restrices alimentare para frangos de corte.
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APENDICE

APENDICE 1. Dados brutos: Desempenho dos frangos de corte machos

BOX Trat Rep PM7 PM16 PM21 PM28 PM35 PM42
1 1 1 177,059 598,864 978,462 1663,750 2425,000 3044,375
2 2 1 170,924 495,548 876,923 1573,333 2325,000 3046,250
3 3 1 167,059 394,239 773,077 1438,750 2192,727 3031,250
4 4 1 170,313 575,034 969,583 1660,000 2453,889 3078,125
5 1 2 173,125 595,043 970,417 1480,000 2404,444 3128,125
6 2 2 180,000 507,157 880,417 1570,000 2385,000 3113,125
7 3 2 179,706 416,469 788,182 1450,000 2257,778 2967,500
8 4 2 176,176 560,623 932,917 1530,000 2275,625 2996,429
9 4 3 175,294 600,430 1008,750 1680,000 2520,500 3043,889
10 3 3 161,471 389,222 758,846 1410,000 2171,364 2790,000
11 2 3 185,938 501,823 931,667 1570,000 2358,000 3078,889
12 1 3 186,250 625,988 1022,308 1670,000 2388,636 2858,889
13 4 4 175,000 556,946 933,077 1540,000 2250,000 2925,000
14 3 4 167,188 414,383 812,500 1530,909 2303,500 2975,000
15 2 4 180,313 501,434 891,667 1565,909 2360,000 3021,667
16 1 4 175,313 570,974 947,727 1577,000 2357,222 2928,125
17 2 5 145,667 479,352 869,583 1485,909 2382,778 3010,000
18 4 5 152,500 564,465 956,154 1592,500 2224,545 2931,111
19 1 5 153,125 583,862 965,909 1567,500 2393,750 3151,667
20 3 5 151,250 395,186 773,077 1432,917 2135,909 2883,889
21 2 6 159,000 499,152 891,364 1572,222 2383,125 3017,857
22 4 6 184,643 608,174 1005,455 1614,500 2409,444 3054,375
23 1 6 171,000 564,479 966,364 1623,500 2356,111 2893,750
24 3 6 168,750 406,804 781,154 1464,583 2225,909 2940,000

*PM=peso médio
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APENDICE 1. CONTINUACAO. Dados brutos: Desempenho dos frangos de

corte machos

BOX Trat Rep GPM8alé CA8alé CRM8al6é CRM1l6a28 GPM16a28

PP e
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421,805
324,624
227,180
404,722
421,918
327,157
236,763
384,447
425,135
227,751
315,885
439,738
381,946
247,196
321,122
395,661
333,686
411,965
430,737
243,936
340,152
423,531
393,479
238,054

1,305
1,271
1,471
1,651
1,320
1,260
1,453
1,825
1,558
1,386
1,305
1,322
1,670
1,328
1,285
1,261
1,237
1,657
1,223
1,355
1,223
1,584
1,295
1,362

550,407
412,637
334,192
668,136
556,916
412,321
344,131
701,514
662,243
315,588
412,200
581,231
637,698
328,374
412,749
498,994
412,744
682,742
526,756
330,516
415,871
670,955
509,449
324,346

1549,471
1471,836
1494,338
1658,240
1541,429
1562,596
1497,572
1455,422
1535,481
1453,320
1566,675
1502,345
1407,533
1548,544
1537,846
1429,416
1537,581
1489,866
1436,395
1459,493
1566,834
1501,006
1499,108
1485,798

1064,886
1077,786
1044,511
1084,966
884,957

1062,843
1033,531
969,377

1079,570
1020,778
1068,177
1044,012
983,054

1116,526
1064,475
1006,026
1006,557
1028,035
983,638

1037,731
1073,070
1006,326
1059,021
1057,779

*GPM=ganho de peso médio, CA=conversdo alimentar, CRM=consumo de

racdo médio
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APENDICE 1. CONTINUACAO. Dados brutos: Desempenho dos frangos de

corte machos

BOX Trat Rep CAl6a28 CRM28a42 GPM28a42 CA28a42 CRMla42
1 1 1 1,455 3263,990 1380,625 2,364 5510,633
2 2 1 1,366 2968,488 1472,917 2,015 4995,609
3 3 1 1,431 3171,715 1592,500 1,992 5136,716
4 4 1 1,528 3238,319 1418,125 2,284 5714,588
5 1 2 1,742 3059,237 1648,125 1,856 5306,756
6 2 2 1,470 3023,925 1543,125 1,960 5145,900
7 3 2 1,449 2834,725 1517,500 1,868 4827,310
8 4 2 1,501 2758,317 1466,429 1,881 5069,958
9 4 3 1,422 2656,130 1363,889 1,947 5001,795

10 3 3 1,424 2584,240 1380,000 1,873 4491,677
11 2 3 1,467 2827,847 1508,889 1,874 4960,784
12 1 3 1,439 2486,628 1188,889 2,092 4726,454
13 4 4 1,432 2669,658 1385,000 1,928 4863,326
14 3 4 1,387 2756,209 1444,091 1,909 4776,876
15 2 4 1,445 2832,558 1455,758 1,946 4933,153
16 1 4 1,421 2653,240 1351,125 1,964 4725,712
17 2 5 1,528 2921,998 1524,091 1,917 5012,773
18 4 5 1,449 2721,148 1338,611 2,033 5045,631
19 1 5 1,460 3118,843 1584,167 1,969 5224,183
20 3 5 1,406 2750,587 1450,972 1,896 4669,971
21 2 6 1,460 2883,329 1445,635 1,995 4994,709
22 4 6 1,492 2904,907 1439,875 2,017 5231,361
23 1 6 1,416 2716,311 1270,250 2,138 4863,240
24 3 6 1,405 2815,527 1475,417 1,908 4757,859

*GPM=ganho de peso médio, CA=conversdo alimentar, CRM=consumo de

racdo médio



77

APENDICE 1. CONTINUACAO. Dados brutos: Desempenho dos frangos de

corte machos

BOX Trat Rep GPMla42 CAla42
1 1 1 2999,187 1,837
2 2 1 3003,674 1,663
3 3 1 2987,821 1,719
4 4 1 3034,107 1,883
5 1 2 3084,007 1,721
6 2 2 3068,813 1,677
7 3 2 2924,235 1,651
8 4 2 2952,493 1,717
9 4 3 3000,589 1,667
10 3 3 2746,541 1,635
11 2 3 3034,514 1,635
12 1 3 2813,576 1,680
13 4 4  2881,875 1,688
14 3 4 2932,188 1,629
15 2 4  2978,229 1,656
16 1 4 2883,438 1,639
17 2 5 2965,313 1,690
18 4 5 2887,049 1,748
19 1 5 3108,542 1,681
20 3 5 2840,139 1,644
21 2 6 2974,107 1,679
22 4 6 3010,625 1,738
23 1 6 2850,000 1,706
24 3 6 2897,813 1,642

*GPM=ganho de peso médio, CA=converséao alimentar



APENDICE 2. Anélise estatistica: Desempenho dos frangos de corte machos

Dependent Variable: PM7

Corrected Total 23

159330.0319

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 3 173.465737 57.821912 0.42 0.7439
Error 20 2784.994355 139.249718
Corrected Total 23 2958.460092
R-Square Coeff Var Root MSE PM7 Mean
0.058634 6.929428 11.80041 170.2942
Source DF Type I SS Mean Square F Value Pr > F
Trat 3 173.4657369 57.8219123 0.42 0.7439
Source DF Type III SS Mean Square F Value Pr > F
Trat 3 173.4657369 57.8219123 0.42 0.7439
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 139.2497
Number of Means 2 3 4
Critical Range 14.211608 17.236693 19.069071
SNK Grouping Mean N Trat
A 172.645 6 1
A 172.321 6 4
A 170.307 6 2
A 165.904 6 3
Dependent Variable: PM16
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 3 134567.2889 44855.7630 151.65 <.0001
Error 20 5915.7770 295.7888
Corrected Total 23 140483.0659
Coeff Var Root MSE PM16 Mean
3.327228 17.19851 516.9021
Source DF Type I SS Mean Square F Value Pr > F
Trat 3 134567.2889 44855.7630 151.65 <.0001
Source DF Type III SS Mean Square F Value Pr > F
Trat 3 134567.2889 44855.7630 151.65 <.0001
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 295.7888
Number of Means 2 3 4
Critical Range 20.712712 25.121623 27.792222
SNK Grouping Mean N Trat
A 589.868 6 1
A 577.612 6 4
B 497.411 6 2
C 402.717 6 3
Dependent Variable: PM21
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 3 146422.1550 48807.3850 75.62 <.0001
Error 20 12907 .8769 645.3938



R-Square Coeff Var Root MSE PM21 Mean
0.918987 2.811594 25.40460 903.5657
Source DF Type I SS Mean Square F Value
Trat 3 146422 .1550 48807 .3850 75.62
Source DF Type III SS Mean Square F Value
Trat 3 146422 .1550 48807.3850 75.62
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 645.3938
Number of Means 2 3 4
Critical Range 30.595565 37.108141 41.052989
SNK Grouping Mean N Trat
A 975.20 6 1
A 967.66 6 4
B 890.27 6 2
C 781.14 6 3
Dependent Variable: PM28
Sum of
Source DF Squares Mean Square F Value
Model 3 84735.7311 28245.2437 9.61
Error 20 58785.0228 2939.2511
Corrected Total 23 143520.7539
R-Square Coeff Var Root MSE PM28 Mean
0.590408 3.491793 54.21486 1552.637
Source DF Type I SS Mean Square F Value
Trat 3 84735.73113 28245.24371 9.61
Source DF Type III SS Mean Square F Value
Trat 3 84735.73113 28245.24371 9.61
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 2939.251
Number of Means 2 3 4
Critical Range 65.292668 79.190874 87.609403
SNK Grouping Mean N Trat
A 1602.83 6 4
A 1596.96 6 1
A 1556.23 6 2
B 1454.53 6 3
Dependent Variable: PM35
Sum of
Source DF Squares Mean Square F Value
Model 3 111416.2154 37138.7385 7.48
Error 20 99261.7694 4963.0885
Corrected Total 23 210677.9848
R-Square Coeff Var Root MSE PM35 Mean
0.528846 3.022475 70.44919 2330.844
Source DF Type I SS Mean Square F Value
Trat 3 111416.2154 37138.7385 7.48
Source DF Type III SS Mean Square F Value
Trat 3 111416.2154 37138.7385 7.48

Pr > F
<.0001

Pr > F
<.0001

Pr > F
0.0004

Pr > F
0.0004

Pr > F
0.0004

Pr > F
0.0015

Pr > F
0.0015

Pr > F
0.0015
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Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 4963.088
Number of Means 2 3 4
Critical Range 84.844184 102.90413 113.84354
SNK Grouping Mean N Trat
A 2387.53 6 1
A 2365.65 6 2
A 2355.67 6 4
B 2214.53 6 3
Dependent Variable: PM42
Sum of
Source DF Squares Mean Square F Value
Model 3 41944.5579 13981.5193 1.96
Error 20 142725.4560 7136.2728
Corrected Total 23 184670.0139
R-Square Coeff Var Root MSE PM42 Mean
0.227132 2.819434 84.47646 2996.220
Source DF Type I SS Mean Square F Value
Trat 3 41944 .55792 13981.51931 1.96
Source DF Type III SS Mean Square F Value
Trat 3 41944 .55792 13981.51931 1.96
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 7136.273
Number of Means 2 3 4
Critical Range 101.73767 123.39356 136.51114
SNK Grouping Mean N Trat
A 3047.96 6 2
A 3004.82 6 4
A 3000.82 6 1
A 2931.27 6 3
Dependent Variable: GPM8alé6
Sum of
Source DF Squares Mean Square F Value
Model 3 125192.7657 41730.9219 197.38
Error 20 4228.5014 211.4251
Corrected Total 23 129421.2671
R-Square Coeff Var Root MSE GPM8al6 Mean
0.967328 4.195075 14.54046 346.6079
Source DF Type I SS Mean Square F Value
Trat 3 125192.7657 41730.9219 197.38
Source DF Type III SS Mean Square F Value
Trat 3 125192.7657 41730.9219 197.38
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 211.4251
Number of Means 2 3 4
Critical Range 17.511539 21.239047 23.496903

SNK Grouping Mean N Trat

Pr > F
0.1526

Pr > F
0.1526

Pr > F
0.1526

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001
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A 417.223 6 1
A 405.291 6 4
B 327.104 6 2
C 236.813 6 3
Dependent Variable: CA8al6
Sum of
Source DF Squares Mean Square F Value
Model 3 0.58542132 0.19514044 54.26
Error 20 0.07192972 0.00359649
Corrected Total 23 0.65735104
R-Square Coeff Var Root MSE CA8al6 Mean
0.890576 4.282726 0.059971 1.400293
Source DF Type I SS Mean Square F Value
Trat 3 0.58542132 0.19514044 54.26
Source DF Type III SS Mean Square F Value
Trat 3 0.58542132 0.19514044 54.26
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 0.003596
Number of Means 2 3 4
Critical Range 0.0722246 0.0875984 0.0969107
SNK Grouping Mean N Trat
A 1.65740 6 4
B 1.39267 6 3
C 1.28757 6 1
C 1.26353 6 2
Dependent Variable: CRM8al6
Sum of
Source DF Squares Mean Square F Value
Model 3 398875.3798 132958.4599 351.26
Error 20 7570.4404 378.5220
Corrected Total 23 406445 .8201
R-Square Coeff Var Root MSE CRM7a16 Mean
0.981374 3.989978 19.45564 487.6128
Source DF Type I SS Mean Square F Value
Trat 3 398875.3798 132958.4599 351.26
Source DF Type III SS Mean Square F Value
Trat 3 398875.3798 132958.4599 351.26
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 378.522
Number of Means 2 3 4
Critical Range 23.431044 28.418579 31.439668
SNK Grouping Mean N Trat
A 670.55 6 4
B 537.29 6 1
C 413.09 6 2
D 329.52 6 3

Dependent Variable: CRM16a28

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001
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Sum of
Source DF Squares Mean Square F Value
Model 3 9683.72791 3227.90930 1.04
Error 20 61863.38961 3093.16948
Corrected Total 23 71547.11752
R-Square Coeff Var Root MSE CRM16228 Mean
0.135348 3.688475 55.61627 1507.839
Source DF Type I SS Mean Square F Value
Trat 3 9683.727915 3227.909305 1.04
Source DF Type III SS Mean Square F Value
Trat 3 9683.727915 3227.909305 1.04
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 3093.169
Number of Means 2 3 4
Critical Range 66.980429 81.237892 89.874033
SNK Grouping Mean N Trat
A 1540.56 6 2
A 1507.92 6 4
A 1493.03 6 1
A 1489.84 6 3
Dependent Variable: GPM16a28
Sum of
Source DF Squares Mean Square F Value
Model 3 10333.67788 3444.55929 1.57
Error 20 43855.08103 2192.75405
Corrected Total 23 54188.75891
R-Square Coeff Var Root MSE GPM16a28 Mean
0.190698 4.521124 46.82685 1035.735
Source DF Type I SS Mean Square F Value
Trat 3 10333.67788 3444.55929 1.57
Source DF Type III SS Mean Square F Value
Trat 3 10333.67788 3444.55929 1.57
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 2192.754
Number of Means 2 3 4
Critical Range 56.395055 68.399314 75.670628
SNK Grouping Mean N Trat
A 1058.82 6 2
A 1051.81 6 3
A 1025.22 6 4
A 1007.09 6 1
Dependent Variable: CA16a28
Sum of
Source DF Squares Mean Square F Value
Model 3 0.01682442 0.00560814 1.08
Error 20 0.10362329 0.00518116
Corrected Total 23 0.12044771
R-Square Coeff Var Root MSE CA1l6a28 Mean
0.139682 4.936702 0.071980 1.458065
Source DF Type I SS Mean Square F Value

Pr > F
0.3949

Pr > F
0.3949

Pr > F
0.3949

Pr > F
0.2276

Pr > F
0.2276

Pr > F
0.2276

Pr > F
0.3792

Pr > F
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Trat 3 0.01682442 0.00560814 1.08 0.3792
Source DF Type III SS Mean Square F Value Pr > F
Trat 3 0.01682442 0.00560814 1.08 0.3792
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 0.005181
Number of Means 2 3 4
Critical Range 0.0866882 0.1051406 0.1163178
SNK Grouping Mean N Trat
A 1.48876 6 1
A 1.47078 6 4
A 1.45582 6 2
A 1.41690 6 3
Dependent Variable: CRM28a42
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 3 35604.9419 11868.3140 0.25 0.8573
Error 20 933021.3710 46651.0686
Corrected Total 23 968626.3130
R-Square Coeff Var Root MSE CRM28a42 Mean
0.036758 7.554483 215.9886 2859.078
Source DF Type I SS Mean Square F Value Pr > F
Trat 3 35604.94192 11868.31397 0.25 0.8573
Source DF Type III SS Mean Square F Value Pr > F
Trat 3 35604.94192 11868.31397 0.25 0.8573
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 46651.07
Number of Means 2 3 4
Critical Range 260.12187 315.49144 349.03033
SNK Grouping Mean N Trat
A 2909.7 6 2
A 2883.0 6 1
A 2824.7 6 4
A 2818.8 6 3
Dependent Variable: GPM28a42
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 3 40357.7154 13452.5718 1.31 0.2982
Error 20 205074 .0098 10253.7005
Corrected Total 23 245431.7252
R-Square Coeff Var Root MSE GPM28a42 Mean
0.164436 7.014527 101.2606 1443.583
Source DF Type I SS Mean Square F Value Pr > F
Trat 3 40357.71541 13452.57180 1.31 0.2982
Source DF Type III SS Mean Square F Value Pr > F
Trat 3 40357.71541 13452.57180 1.31 0.2982
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 10253.7
Number of Means 2 3 4
Critical Range 121.95128 147.90985 163.63368
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Dependent Variable: GPM1a42

SNK Grouping Mean N Trat
A 1491.74 6 2
A 1476.75 6 3
A 1403.86 6 1
A 1401.99 6 4
Dependent Variable: CA28a42
Sum of
Source DF Squares Mean Square F Value
Model 3 0.08557867 0.02852622 2.01
Error 20 0.28447526 0.01422376
Corrected Total 23 0.37005393
R-Square Coeff Var Root MSE CA28a42 Mean
0.231260 6.010240 0.119263 1.984337
Source DF Type I SS Mean Square F Value
Trat 3 0.08557867 0.02852622 2.01
Source DF Type III SS Mean Square F Value
Trat 3 0.08557867 0.02852622 2.01
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 0.014224
Number of Means 2 3 4
Critical Range 0.1436327 0.1742064 0.1927257
SNK Grouping Mean N Trat
A 2.06380 6 1
A 2.01497 6 4
A 1.95110 6 2
A 1.90748 6 3
Dependent Variable: CRM1a42
Sum of
Source DF Squares Mean Square F Value
Model 3 463738.286 154579.429 2.47
Error 20 1251689.267 62584.463
Corrected Total 23 1715427.552
R-Square Coeff Var Root MSE CRM1a42 Mean
0.270334 5.003921 250.1689 4999.457
Source DF Type I SS Mean Square F Value
Trat 3 463738.2858 154579.4286 2.47
Source DF Type III SS Mean Square F Value
Trat 3 463738.2858 154579.4286 2.47
Alpha 0.1
Error Degrees of Freedom 20
Error Mean Square 62584.46
Number of Means 2 3 4
Critical Range 249.10979 314.30615 353.53093
SNK Grouping Mean N Trat
A 5154.4 6 4
B A 5059.5 6 1
B A 5007.2 6 2
B 4776.7 6 3

Pr > F
0.1456

Pr > F
0.1456

Pr > F
0.1456

Pr > F
0.0915

Pr > F
0.0915

Pr > F
0.0915
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Sum of
Source DF Squares Mean Square
Model 3 41387.2120 13795.7373
Error 20 143294.4250 7164.7212
Corrected Total 23 184681.6370
R-Square Coeff Var Root MSE GPM1
0.224100 2.866927 84.64468
Source DF Type I SS Mean Square
Trat 3 41387.21196 13795.73732
Source DF Type III SS Mean Square
Trat 3 41387.21196 13795.73732
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 7164.721
Number of Means 2 3
Critical Range 101.94026 123.63927
SNK Grouping Mean N Trat
A 3004.11 6 2
A 2961.12 6 4
A 2956.46 6 1
A 2888.12 6 3
Dependent Variable: CAla42
Sum of
Source DF Squares Mean Square
Model 3 0.02865373 0.00955124
Error 20 0.05986175 0.00299309
Corrected Total 23 0.08851547
R-Square Coeff Var Root MSE
0.323714 3.231962 0.054709 1
Source DF Type I SS Mean Square
Trat 3 0.02865373 0.00955124
Source DF Type III SS Mean Square
Trat 3 0.02865373 0.00955124
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 0.002993
Number of Means 2 3
Critical Range 0.0658879 0.0799128
SNK Grouping Mean N Trat
A 1.74007 6 4
B A 1.71065 6 1
B 1.66684 6 2
B 1.65345 6 3

F Value
1.93

a42 Mean
2952.453

F Value
1.93

F Value
1.93

4
136.78297

F Value
3.19

CAla42 Mean

.692753

F Value
3.19

F Value
3.19

4
0.0884081

Pr > F
0.1580

Pr > F
0.1580

Pr > F
0.1580

Pr > F
0.0458

Pr > F
0.0458

Pr > F
0.0458
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APENDICE 3. Dados brutos: Desempenho dos frangos de corte fémeas

Box Trat Rep PM7 PMI16 PM21 PM28 PM35 PM42
1 1 1 192,33 619,73 970,45 1519,50 2088,89 2730,63
2 2 1 185,00 493,03 853,64 1433,00 2060,00 2748,75
3 3 1 182,67 424,05 776,82 1351,00 2009,44 2702,50
4 4 1 176,67 561,72 895,91 1386,50 1980,56 2627,50
5 1 2 181,33 610,26 979,55 1519,50 2120,00 2715,63
6 2 2 176,67 489,83 844,09 1377,00 1959,44 2570,00
7 3 2 187,14 44482 798,64 1349,00 1937,78 2620,71
8 4 2 183,67 571,27 916,36 1454,50 1957,22 2657,50
9 4 3 187,67 593,25 940,45 1543,50 2105,56 2765,63
10 3 3 182,67 405,69 737,27 1251,40 1741,67 2380,63
11 2 3 182,33 491,99 834,09 1383,00 1930,56 2493,75
12 1 3 187,67 611,38 957,92 1505,00 2037,00 2557,50
13 4 4 195,33 573,14 877,08 1349,55 1797,00 2511,25
14 3 4 190,67 43597 764,17 1324,09 1865,50 2530,63
15 2 4 189,33 506,64 852,08 1407,27 1926,00 2572,50
16 1 4 181,33 579,37 910,83 1425,00 1883,00 2501,25
17 2 5 188,33 501,77 865,42 141045 1927,00 2603,57
18 4 5 189,33 604,56 971,67 154545 2054,50 2817,50
19 1 5 185,00 597,23 927,50 1452,27 1990,00 2600,00
20 3 5 190,33 438,09 781,25 133591 1854,00 2568,75
21 2 6 184,33 496,99 817,92 1310,91 1896,11 2555,63
22 4 6 186,67 591,58 934,17 1466,36 1960,00 2570,00
23 1 6 182,67 577,24 909,58 1327,73 1739,50 2383,13
24 3 6 180,00 42353 761,67 1293,18 1815,00 2447,50

*PM=peso médio
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APENDICE 3. CONTINUACAO. Dados brutos: Desempenho dos frangos de

corte fémeas

Box Trat Rep GPM8alé CA8alé CRM8alé CRM1l6a28 GPM16a28

PP e
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w
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427,39
308,03
241,39
385,05
428,93
313,16
257,68
387,60
405,58
223,02
309,66
423,72
377,81
245,31
317,31
398,04
313,43
415,23
412,23
247,76
312,66
404,92
394,58
243,53

1,38
1,37
1,42
2,09
1,43
1,35
1,52
1,94
1,64
1,40
1,36
1,34
1,66
1,44
1,32
1,44
1,33
1,69
1,37
1,34
1,33
1,76
1,46
1,33

591,67
422,11
343,89
805,59
611,91
422,11
391,89
751,61
663,80
311,28
422,11
567,69
626,19
354,07
417,34
571,51
417,34
701,47
564,23
332,47
417,34
714,01
577,72
323,37

1429,04
1436,53
1397,82
1379,76
1421,69
1372,92
1408,07
1338,46
1407,87
1290,95
1357,10
1365,87
1211,95
1326,01
1406,89
1289,78
1361,82
1401,08
1301,46
1335,34
1261,55
1351,21
1219,28
1295,82

899,77
939,97
926,95
824,78
909,24
887,17
904,18
883,23
950,25
845,71
891,01
893,62
776,40
888,12
900,63
845,63
908,69
940,89
855,04
897,82
813,92
874,78
750,48
869,65

*GPM=ganho de peso médio, CA=conversdo alimentar, CRM=consumo de

racdo médio
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APENDICE 3. CONTINUACAO. Dados brutos: Desempenho dos frangos de
corte fémeas

Box Trat Rep CAl6a28 CRM28a42 GPM28a42 CA28a42 CRMla42
1 1 1 1,59 2596,82 1211,13 2,14 4771,87
2 2 1 1,53 2506,30 1315,75 1,90 4535,27
3 3 1 1,51 2539,63 1351,50 1,88 4434,35
4 4 1 1,67 2515,88 1241,00 2,03 4869,23
5 1 2 1,56 2394,26 1196,13 2,00 4582,19
6 2 2 1,55 2450,45 1193,00 2,05 4395,48
7 3 2 1,56 2515,40 1271,71 1,98 4472,55
8 4 2 1,52 2319,39 1203,00 1,93 4566,13
9 4 3 1,48 2346,41 1222,13 1,92 4586,08
10 3 3 1,53 2220,81 1129,23 1,97 3972,05
11 2 3 1,52 2220,48 1110,75 2,00 4155,68
12 1 3 1,53 2145,52 1052,50 2,04 4236,09
13 4 4 1,56 2172,82 1161,70 1,87 4175,63
14 3 4 1,49 2342,75 1206,53 1,94 4181,17
15 2 4 1,56 2234,82 1165,23 1,92 4211,05
16 1 4 1,53 2240,09 1076,25 2,08 4254,38
17 2 5 1,50 2392,54 1193,12 2,01 4330,70
18 4 5 1,49 2570,78 1272,05 2,02 4832,67
19 1 5 1,52 2227,43 1147,73 1,94 4247,12
20 3 5 1,49 2275,72 1232,84 1,85 4102,20
21 2 6 1,55 2465,10 124472 1,98 4294,66
22 4 6 1,54 2331,47 1103,64 2,11 4554,02
23 1 6 1,62 2156,01 1055,40 2,04 4111,02
24 3 6 1,49 2233,09 1154,32 1,93 3998,28

*GPM=ganho de peso médio, CA=conversdo alimentar, CRM=consumo de

racdo médio
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APENDICE 3. CONTINUACAO. Dados brutos: Desempenho dos frangos de
corte fémeas

Box Trat Rep GPMla42 CAla4?

ol
NoEBboOowo~NouhwNE
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2681,77
2700,20
2653,60
2579,55
2665,12
2520,95
2571,61
2609,00
2716,57
2332,11
2445,05
2508,67
2462,70
2481,49
2524,51
2451,89
2554,12
2766,85
2552,79
2518,70
2506,35
2522,19
2334,22
2398,83

1,78
1,68
1,67
1,89
1,72
1,74
1,74
1,75
1,69
1,70
1,70
1,69
1,70
1,68
1,67
1,74
1,70
1,75
1,66
1,63
1,71
1,81
1,76
1,67

*GPM=ganho de peso médio, CA=converséao alimentar



APENDICE 4. Anélise estatistica: Desempenho dos frangos de corte fémeas

Dependent Variable: PM7

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 3 15.7346939 5.2448980 0.21 0.8850
Error 20 488.5963719 24.4298186
Corrected Total 23 504.3310658
R-Square Coeff Var Root MSE PM7 Mean
0.031199 2.666214 4.942653 185.3810
Source DF Type I SS Mean Square F Value Pr > F
Trat 3 15.73469388 5.24489796 0.21 0.8850
Source DF Type III SS Mean Square F Value Pr > F
Trat 3 15.73469388 5.24489796 0.21 0.8850
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 24.42982
Number of Means 2 3 4
Critical Range 5.952593 7.2196627 7.987162
SNK Grouping Mean N Trat
A 186.556 6 4
A 185.579 6 3
A 185.056 6 1
A 184.333 6 2
Dependent Variable: PM16
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 3 113308.3680 37769.4560 184.78 <.0001
Error 20 4087.9743 204.3987
Corrected Total 23 117396.3423
R-Square Coeff Var Root MSE PM16 Mean
0.965178 2.713908 14.29681 526.7977
Source DF Type I SS Mean Square F Value Pr > F
Trat 3 113308.3680 37769.4560 184.78 <.0001
Source DF Type III SS Mean Square F Value Pr > F
Trat 3 113308.3680 37769.4560 184.78 <.0001
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 204 .3987
Number of Means 2 3 4
Critical Range 17.218097 20.883143 23.103164
SNK Grouping Mean N Trat
A 599.203 6 1
A 582.587 6 4
B 496.708 6 2
C 428.693 6 3
Dependent Variable: PM21
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 3 112190.9576 37396.9859 53.63 <.0001
Error 20 13947.1388 697.3569
Corrected Total 23 126138.0963
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R-Square Coeff Var Root MSE PM21 Mean
0.889430 3.035562 26.40752 869.9384
Source DF Type I SS Mean Square F Value
Trat 3 112190.9576 37396.9859 53.63
Source DF Type III SS Mean Square F Value
Trat 3 112190.9576 37396.9859 53.63
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 697.3569
Number of Means 2 3 4
Critical Range 31.803406 38.573083 42.673664
SNK Grouping Mean N Trat
A 942.64 6 1
A 922.61 6 4
B 844.54 6 2
C 769.97 6 3
Dependent Variable: PM28
Sum of
Source DF Squares Mean Square F Value
Model 3 81556.2479 27185.4160 7.13
Error 20 76221.0373 3811.0519
Corrected Total 23 157777.2852
R-Square Coeff Var Root MSE PM28 Mean
0.516907 4.393718 61.73372 1405.045
Source DF Type I SS Mean Square F Value
Trat 3 81556.24794 27185.41598 7.13
Source DF Type III SS Mean Square F Value
Trat 3 81556.24794 27185.41598 7.13
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 3811.052
Number of Means 2 3 4
Critical Range 74.347864 90.17356 99.759624
SNK Grouping Mean N Trat
A 1458.17 6 1
A 1457.64 6 4
B A 1386.94 6 2
B 1317.43 6 3
Dependent Variable: PM35
Sum of
Source DF Squares Mean Square F Value
Model 3 44912 .0909 14970.6970 1.37
Error 20 217977 .7485 10898.8874
Corrected Total 23 262889.8394
R-Square Coeff Var Root MSE PM35 Mean
0.170840 5.372589 104.3977 1943.155
Source DF Type I SS Mean Square F Value
Trat 3 44912 .09092 14970.69697 1.37
Source DF Type III SS Mean Square F Value
Trat 3 44912.09092 14970.69697 1.37

Pr > F
<.0001

Pr > F
<.0001

Pr > F
0.0019

Pr > F
0.0019

Pr > F
0.0019

Pr > F
0.2796

Pr > F
0.2796

Pr > F
0.2796
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Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 10898. 89
Number of Means 2 3 4
Critical Range 125.72949 152.49228 168.70325
SNK Grouping Mean N Trat
A 1976.40 6 1
A 1975.81 6 4
A 1949.85 6 2
A 1870.56 6 3
Dependent Variable: PM42
Sum of
Source DF Squares Mean Square F Value
Model 3 42111.9855 14037.3285 1.09
Error 20 258479.5161 12923.9758
Corrected Total 23 300591.5016
R-Square Coeff Var Root MSE PM42 Mean
0.140097 4.384223 113.6837 2593.017
Source DF Type I SS Mean Square F Value
Trat 3 42111.98548 14037.32849 1.09
Source DF Type III SS Mean Square F Value
Trat 3 42111.98548 14037.32849 1.09
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 12923.98
Number of Means 2 3 4
Critical Range 136.91283 166.05611 183.709
SNK Grouping Mean N Trat
A 2658.23 6 4
A 2590.70 6 2
A 2581.35 6 1
A 2541.79 6 3
Dependent Variable: GPM8alé6
Sum of
Source DF Squares Mean Square F Value
Model 3 112675.7875 37558.5958 259.75
Error 20 2891.8702 144.5935
Corrected Total 23 115567.6577
R-Square Coeff Var Root MSE GPM7a16 Mean
0.974977 3.522002 12.02470 341.4168
Source DF Type I SS Mean Square F Value
Trat 3 112675.7875 37558.5958 259.75
Source DF Type III SS Mean Square F Value
Trat 3 112675.7875 37558.5958 259.75
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 144.5935
Number of Means 2 3 4
Critical Range 14.481731 17.564314 19.43152
SNK Grouping Mean N Trat

Pr > F
0.3777

Pr > F
0.3777

Pr > F
0.3777

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001
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Means with the same letter are not

Means with the same letter are not

SNK Grouping Mean
A 710.45
B 580.79
C 419.72
D 342.83

A 414.147 6 1
B 396.031 6 4
C 312.375 6 2
D 243.114 6 3
Dependent Variable: CA8al6
Sum of
Source DF Squares Mean Square F Value
Model 3 0.77569088 0.25856363 25.41
Error 20 0.20348142 0.01017407
Corrected Total 23 0.97917230
R-Square Coeff Var Root MSE CA7al16 Mean
0.792190 6.778123 0.100867 1.488120
Source DF Type I SS Mean Square F Value
Trat 3 0.77569088 0.25856363 25.41
Source DF Type III SS Mean Square F Value
Trat 3 0.77569088 0.25856363 25.41
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 0.010174
Number of Means 2 3 4
Critical Range 0.1214768 0.1473344 0.1629971

significantly different.

SNK Grouping Mean N Trat
A 1.79635 6 4
B 1.40906 6 3
B 1.40324 6 1
B 1.34382 6 2
Dependent Variable: CRM8al6
Sum of
Source DF Squares Mean Square F Value
Model 3 487426.1307 162475.3769 125.98
Error 20 25794.4094 1289.7205
Corrected Total 23 513220.5401
R-Square Coeff Var Root MSE CRM7a16 Mean
0.949740 6.994434 35.91268 513.4465
Source DF Type I SS Mean Square F Value
Trat 3 487426.1307 162475.3769 125.98
Source DF Type III SS Mean Square F Value
Trat 3 487426.1307 162475.3769 125.98
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 1289.72
Number of Means 2 3 4
Critical Range 43.250772 52.457137 58.033688

significantly different.

N Trat

[e)RNe)Ne) o))
W N R A

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001
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Dependent Variable: CRM16a28

Sum of
Source DF Squares Mean Square F Value
Model 3 2773.49180 924.49727 0.21
Error 20 90063.17884 4503.15894
Corrected Total 23 92836.67064
R-Square Coeff Var Root MSE CRM16a28 Mean
0.029875 4.975654 67.10558 1348.679
Source DF Type I SS Mean Square F Value
Trat 3 2773.491798 924.497266 0.21
Source DF Type III SS Mean Square F Value
Trat 3 2773.491798 924.497266 0.21
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 4503.159
Number of Means 2 3 4
Critical Range 80.817368 98.020164 108.44038
SNK Grouping Mean N Trat
A 1366.14 6 2
A 1348.39 6 4
A 1342.34 6 3
A 1337.85 6 1
Dependent Variable: GPM16a28
Sum of
Source DF Squares Mean Square F Value
Model 3 3813.98623 1271.32874 0.49
Error 20 52424 .47374 2621.22369
Corrected Total 23 56238.45997
R-Square Coeff Var Root MSE GPM16a28 Mean
0.067818 5.829552 51.19789 878.2474
Source DF Type I SS Mean Square F Value
Trat 3 3813.986235 1271.328745 0.49
Source DF Type III SS Mean Square F Value
Trat 3 3813.986235 1271.328745 0.49
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 2621.224
Number of Means 2 3 4
Critical Range 61.659232 74.784024 82.734075
SNK Grouping Mean N Trat
A 890.23 6 2
A 888.74 6 3
A 875.06 6 4
A 858.96 6 1
Dependent Variable: CA16a28
Sum of
Source DF Squares Mean Square F Value
Model 3 0.00741430 0.00247143 1.25
Error 20 0.03958008 0.00197900
Corrected Total 23 0.04699438
R-Square Coeff Var Root MSE CA16a28 Mean
0.157770 2.894285 0.044486 1.537029

Pr > F
0.8915

Pr > F
0.8915

Pr > F
0.8915

Pr > F
0.6965

Pr > F
0.6965

Pr > F
0.6965

Pr > F
0.3186
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Source DF Type I SS Mean Square F Value
Trat 3 0.00741430 0.00247143 1.25
Source DF Type III SS Mean Square F Value
Trat 3 0.00741430 0.00247143 1.25
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 0.001979
Number of Means 2 3 4
Critical Range 0.0535759 0.0649801 0.0718879
SNK Grouping Mean N Trat
A 1.55872 6 1
A 1.54409 6 4
A 1.53494 6 2
A 1.51036 6 3
Dependent Variable: CRM28a42
Sum of
Source DF Squares Mean Square F Value
Model 3 28262.0300 9420.6767 0.44
Error 20 428967.2999 21448.3650
Corrected Total 23 457229.3298
R-Square Coeff Var Root MSE CRM28a42 Mean
0.061811 6.230481 146.4526 2350.583
Source DF Type I SS Mean Square F Value
Trat 3 28262.02996 9420.67665 0.44
Source DF Type III SS Mean Square F Value
Trat 3 28262.02996 9420.67665 0.44
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 21448.36
Number of Means 2 3 4
Critical Range 176.37749 213.92123 236.66251

Means with the same letter are not

SNK Grouping Mean
A 2378.28
A 2376.13
A 2354.57
A 2293.36

Dependent Variable: GPM28a42

significantly different.

N Trat

[e)WNe)RNe)Ie))
B wWwhAN

Sum of

Source DF Squares Mean Square F Value
Model 3 35574.8331 11858.2777 2.35
Error 20 100907.9411 5045.3971
Corrected Total 23 136482.7741

R-Square Coeff Var Root MSE GPM28a42 Mean

0.260654 5.979178 71.03096 1187.972
Source DF Type I SS Mean Square F Value
Trat 3 35574.83306 11858.27769 2.35
Source DF Type III SS Mean Square F Value
Trat 3 35574.83306 11858.27769 2.35

Alpha

0.05

Pr > F
0.3186

Pr > F
0.3186

Pr > F
0.7274

Pr > F
0.7274
Pr > F
0.7274

Pr > F
0.1030

Pr > F
0.1030

Pr > F
0.1030

95



Error Degrees of Freedom 20
Error Mean Square 5045.397
Number of Means 2 3 4
Critical Range 85.544825 103.75391 114.78365
SNK Grouping Mean N Trat
A 1224.36 6 3
A 1203.76 6 2
A 1200.59 6 4
A 1123.19 6 1
Dependent Variable: CA28a42
Sum of
Source DF Squares Mean Square F Value
Model 3 0.04137266 0.01379089 2.97
Error 20 0.09288361 0.00464418
Corrected Total 23 0.13425627
R-Square Coeff Var Root MSE CA28a42 Mean
0.308162 3.440673 0.068148 1.980665
Source DF Type I SS Mean Square F Value
Trat 3 0.04137266 0.01379089 2.97
Source DF Type III SS Mean Square F Value
Trat 3 0.04137266 0.01379089 2.97
Alpha 0.1
Error Degrees of Freedom 20
Error Mean Square 0.004644
Number of Means 2 3 4
Critical Range 0.0678597 0.0856198 0.096305
SNK Grouping Mean N Trat
A 2.04155 6 1
B A 1.97986 6 4
B A 1.97693 6 2
B 1.92432 6 3
Dependent Variable: CRM1a42
Sum of
Source DF Squares Mean Square F Value
Model 3 511791.041 170597.014 3.58
Error 20 953247.159 47662.358
Corrected Total 23 1465038.200
R-Square Coeff Var Root MSE CRM1a42 Mean
0.349336 4.996299 218.3171 4369.577
Source DF Type I SS Mean Square F Value
Trat 3 511791.0414 170597.0138 3.58
Source DF Type III SS Mean Square F Value
Trat 3 511791.0414 170597.0138 3.58
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 47662.36
Number of Means 2 3 4
Critical Range 262.92618 318.89268 352.79314
SNK Grouping Mean N Trat
A 4597.3 6 4
B A 4367.1 6 1

Pr > F
0.0565

Pr > F
0.0565

Pr > F
0.0565

Pr > F
0.0321

Pr > F
0.0321

Pr > F
0.0321

96



B A 4320.5 6 2
B 4193.4 6 3
Dependent Variable: GPM1a42
Sum of
Source DF Squares Mean Square F Value
Model 3 42331.9561 14110.6520 1.10
Error 20 257070.0607 12853.5030
Corrected Total 23 299402.0168
R-Square Coeff Var Root MSE GPM1a42 Mean
0.141388 4.456291 113.3733 2544.118
Source DF Type I SS Mean Square F Value
Trat 3 42331.95606 14110.65202 1.10
Source DF Type III SS Mean Square F Value
Trat 3 42331.95606 14110.65202 1.10
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 12853.5
Number of Means 2 3 4
Critical Range 136.53903 165.60275 183.20745
SNK Grouping Mean N Trat
A 2609.48 6 4
A 2541.86 6 2
A 2532.41 6 1
A 2492.72 6 3
Dependent Variable: CAla42
Sum of
Source DF Squares Mean Square F Value
Model 3 0.02160051 0.00720017 3.01
Error 20 0.04786376 0.00239319
Corrected Total 23 0.06946427
R-Square Coeff Var Root MSE CAla42 Mean
0.310959 2.848692 0.048920 1.717287
Source DF Type I SS Mean Square F Value
Trat 3 0.02160051 0.00720017 3.01
Source DF Type III SS Mean Square F Value
Trat 3 0.02160051 0.00720017 3.01
Alpha 0.1
Error Degrees of Freedom 20
Error Mean Square 0.002393
Number of Means 2 3 4
Critical Range 0.0487131 0.0614622 0.0691326
SNK Grouping Mean N Trat
A 1.76229 6 4
B A 1.72455 6 1
B 1.69999 6 2
B 1.68231 6 3

Pr > F
0.3731

Pr > F
0.3731

Pr > F
0.3731

Pr < F
0.0544

Pr < F
0.0544

Pr < F
0.0544
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APENDICE 5: Dados brutos: Consumo de racdo médio (CRM) diario dos

frangos de corte machos e fémeas do 8° ao 28° dia de idade

Consumo de racdo médio

MACHOS

Box Trat Rep ldade CRM
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37,71
24,64
14,71
42,14
34,93
24,50
14,57
42,07
43,36
15,64
24,57
41,29
42,21
14,50
24,93
30,36
24,92
47,07
38,07
15,57
24,77
46,92
35,15
14,43
44,64
29,29
22,50
54,62
46,15
29,23
23,46
59,23
51,79
24,29
29,29
48,21
54,29
22,14
29,23

Consumo de racdo médio

FEMEAS

Box Trat Rep Idade CRM
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45,38
26,54
16,92
50,38
45,77
26,54
19,17
58,85
50,77
17,31
26,54
46,92
51,54
18,46
26,54
45,77
26,54
50,38
49,23
17,69
26,54
52,69
59,23
19,23
52,08
31,67
24,17
85,00
68,33
31,67
25,42
80,00
52,50
24,58
31,67
44,62
56,54
28,85
29,23
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APENDICE 5: CONTINUACAO. Dados brutos: Consumo de racdo médio
(CRM) diério dos frangos de corte machos e fémeas do 8° ao 28° dia de idade

Consumo de racdo médio
MACHOS

Box Trat Rep ldade CRM
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41,67
29,23
59,29
42,14
22,86
29,23
54,58
43,08
22,50
46,79
38,21
27,14
56,54
48,08
38,46
28,75
66,15
51,79
25,00
38,21
49,29
46,07
25,00
38,46
39,58
38,46
53,57
41,43
25,36
38,46
61,25
44,62
27,86
57,86
43,57
31,07
69,23
56,92
43,46

Consumo de ragdo medio
FEMEAS

Box Trat Rep ldade CRM

16
17
18
19
20
21
22
23

N
I

O©oO~NOULDS,WNBE

1

NPFPR~RAWONMNPFPWOFRPMANWOWOEPANENOWPEAREPNMNOWEAPPONMPRARARONMNPWOWOERANWEADN

4

NNRPRPRPRPOODODOUUVIUVIUDNRNMNDNDNWWWWNNNNRREREOOODOO® U 01O o

9

O O© © O OV O O o

45,77
29,23
54,62
43,46
25,00
29,23
57,31
46,54
23,08
55,00
39,17
24,17
64,98
70,00
39,17
29,17
75,00
58,75
24,17
39,17
50,38
62,69
30,38
38,85
58,46
38,85
65,00
51,92
25,38
38,85
63,46
48,85
25,38
53,75
43,75
43,33
61,67
53,75
43,75
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APENDICE 5: CONTINUACAO. Dados brutos: Consumo de racdo médio
(CRM) diério dos frangos de corte machos e fémeas do 8° ao 28° dia de idade

Consumo de racdo médio
MACHOS

Box Trat Rep ldade CRM

7

8

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23

o~Nouhs~wN R R

NNREPERPRRERRREERRE o
P OOWoO~NOODOPM~NWDNEO

3

NWEFEANEFEPENWORAREPNOPARPPWONPEPRARARWONPWERANWEANENOPAAEPNWOWEAEDS

2

OO OIS DMBEDRWOWWWWNDNDNNERPRPEPPRPOOOOOGOIOUOIOO MDD WWWWDN

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12

31,25
86,08
74,00
27,14
43,46
58,93
64,00
31,92
43,46
55,00
43,46
65,64
55,42
28,21
47,08
74,42
50,38
31,43
61,43
48,93
42,14
73,08
58,46
48,85
36,67
75,77
76,54
34,29
48,85
62,86
65,36
36,15
48,85
55,00
48,85
83,57
59,58
33,93
49,17

Consumo de ragdo medio
FEMEAS

Box Trat Rep ldade CRM

7
8
9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

®~NouahrwNnrk R

NNEPERRERREREERPRREE o
RPOOVWWOWNOOUNWNERO

3

NWEFERANEFEPFNWOWORAREPNORARPWONPEPRARWONPEPWERANWEANPEPENOPAAEPNOWEADS

2

OO AR DMBEBRERWWWWNNDNNREPRPRPRPPPOOOOUOUGIOOUOOUORAIIEDWWWWN

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12

42,92
54,58
63,33
33,75
43,75
55,77
47,69
43,46
43,46
45,38
43,46
66,54
52,31
34,23
43,46
65,77
36,15
31,92
64,58
44,17
46,25
70,83
60,83
44,17
49,17
91,67
76,25
40,42
44,17
63,85
81,15
42,69
43,85
64,62
43,85
86,54
72,31
41,15
43,85




101

APENDICE 5: CONTINUACAO. Dados brutos: Consumo de racdo médio
(CRM) diério dos frangos de corte machos e fémeas do 8° ao 28° dia de idade

Consumo de racdo médio
MACHOS

Box Trat Rep ldade CRM

22
23

PR e N
NEBowo~v~ouorwneE

NNNRRRERRRR
NF,POOOLO~NO O b~W

PR e NN
NEhEBowo~vouorwnek, RE

4

PNWPAARRWONEPEPRARARWONPWORPANWOWEPRPAEANENWOPAPEPLPNWOPAPPAPONEPEPAAPONPEP®WEER

6

WWWWNNNMNMNPEPPRPPPOOOOOGIUOITOTO PP PREARDWWWWDNDNDNNPEPERPERPPRPOO

12
12
12
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
14
14
14
14
14
14
14
14
14
14
14
14

74,17
53,08
35,36
67,86
52,86
44,64
86,54
73,46
52,69
41,25
88,08
83,85
37,86
52,69
72,14
90,50
43,08
52,69
63,33
52,69
91,43
66,67
38,57
52,92
82,50
65,00
40,00
71,43
58,21
44,29
88,08
78,08
58,46
45,00
90,38
83,85
42,14
58,46
74,29

Consumo de ragdo medio
FEMEAS

Box Trat Rep ldade CRM

22
23

N
I

O©oO~NOUILDS,WNLBE

4

P NWOPRARDMWNERAWONPEFPWOWRPANWOWEPANENWOAERLPNWOWAEAPAAPWONEPRAAWOWONEP WEER

6

WWWWNNNNRPPRPPRPPOODODODUVIUVIUTARARNMDNRNWWWWRNNNNRRRREOO®

12
12
12
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
14
14
14
14
14
14
14
14
14
14
14
14

89,23
66,15
42,69
69,58
50,00
41,25
120,83
62,92
50,00
60,42
114,58
80,83
40,00
50,00
69,23
75,00
45,00
50,00
85,38
50,00
83,85
68,46
41,54
50,00
98,46
93,85
41,54
75,83
60,00
39,17
134,17
71,67
60,00
52,92
83,75
85,00
38,33
60,00
71,92
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APENDICE 5: CONTINUACAO. Dados brutos: Consumo de racdo médio
(CRM) diério dos frangos de corte machos e fémeas do 8° ao 28° dia de idade

Consumo de racdo médio
MACHOS

Box Trat Rep ldade CRM

13
14
15
16
17
18
19
20
21
22
23

e e N

NP R R R R R
O OVWowo~NO U M~

21

4

WNPFPWERLRBANWOERPAEANENOWPAREPEPNOWPRARPODNMPPPODNMNPOERPBEANOERPBEANEDN®

4

P RPFPOOOOOOUGTO ORI WOWWWWNDNNNRERPRERREPRPPRPOOOODOOGIOIONO A MDD

14
14
14
14
14
14
14
14
14
14
14
14
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
16
16
16

89,50
43,08
58,46
65,42
58,46
86,79
67,08
41,79
58,33
86,67
62,31
43,93
80,38
58,46
49,62
94,58
82,50
58,33
56,82
93,75
89,58
50,00
58,33
84,62
97,31
51,67
58,33
71,82
58,33
93,08
75,91
55,38
57,73
94,09
76,25
50,77
82,31
58,46
58,08

Consumo de ragdo medio
FEMEAS

Box Trat Rep ldade CRM

13
14
15
16
17
18
19
20
21
22
23

N
~

O o0 N UL WNLPE

4

WNPFPWEFERLRAEANWOWOERPAENENOWPAARERPNOWDEAPPODNMPEPRAAODNMNPOERPENOERPBENEDN®

4

P RPPRPOOOOCOOCTUOUORARPRAREDRMNWWWWNDNNNREPRERPEPRPPRPOOOOOGOIOIO N~ASMD

14
14
14
14
14
14
14
14
14
14
14
14
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
16
16
16

81,15
42,31
60,00
71,54
60,00
90,38
71,54
40,38
60,00
90,00
71,54
40,77
84,55
65,45
46,36
91,82
87,27
65,45
53,18
90,45
94,55
41,82
65,45
81,25
94,58
48,33
65,00
72,92
65,00
99,58
75,83
52,92
65,00
94,58
75,42
45,42
90,91
61,36
62,27
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APENDICE 5: CONTINUACAO. Dados brutos: Consumo de racdo médio
(CRM) diério dos frangos de corte machos e fémeas do 8° ao 28° dia de idade

Consumo de racdo médio
MACHOS

Box Trat Rep ldade CRM

PR e N N
NEhEBowo~vouorwnek, RE

N e
~N~No o b w

4

NEFEPNWPAARRPNOPARDWONEPEPRARWONPEPWOWERPANWEANEPENOPAAPEPNOPAPWDNEE

1

OB BEDMOWWWWDNDNDNMNNPEPRPEPPRPOOOOOGOIOUOITODMMDBEDRWWWWDNDNDDNDDN

16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17

103,33
78,33
58,33
66,36

100,00

107,50
59,23
58,33
89,62
88,46
60,83
58,33
76,82
58,33

102,31
80,45
68,85
58,18
96,36
79,58
58,08
96,15

111,92

111,15

100,83
96,67

113,75

108,64
97,50

100,83

111,54

112,08
99,23
96,15

109,58

110,00
92,73

111,67

Consumo de ragdo medio
FEMEAS

Box Trat Rep ldade CRM

e NN
NP ©oOo~No b wN ek RS

N e
~No uoh W

4

NEFPFNWOWPRARPRPNOPRARDMWODNEAAWONPEPWOWERANWEPANENOPRAREPNOREADWDNE

1

ORI WOWWWWMNDNNNRPEPPRPPPOOOOOGOUIOUOITORAEREDIMDMWWWWDNDNDDNDN

16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17

125,91
91,36
61,36
59,55

102,73

101,82
50,91
61,36
83,75
75,83
54,58
60,42
81,67
60,42

104,58
79,17
54,17
60,42

102,50
80,00
53,33
91,36

107,73

107,73

128,18
90,00

106,82

109,09
85,45
86,82

100,00
98,18
86,25
94,58

101,67

104,17
81,25

109,58
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APENDICE 5: CONTINUACAO. Dados brutos: Consumo de racdo médio
(CRM) diério dos frangos de corte machos e fémeas do 8° ao 28° dia de idade

Consumo de racdo médio
MACHOS

Box Trat Rep ldade CRM

18
19
20
21
22
23

N
S

O©oO~NOOOULDS,WNPE

0O~NO Ol WN B

4

AP WONEPRARAWONPFPWOWOPRPANWOERPRPANENOPAPEPLPNWOPAAPPONEPPAAPONPORPPEANWOWE

5

NNNNPFRPPRPPRPPOOOODOGIOIOUOITOPRADBEPRWWWWNDNNNPEPRPRPEPEPOOOOO OO O

17
17
17
17
17
17
17
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
19
19
19
19
19
19
19
19

98,08
98,18
115,00
117,73
100,45
93,75
104,23
96,54
97,31
96,92
104,17
98,33
105,83
96,82
96,25
100,00
103,08
100,42
97,69
94,23
97,08
107,50
93,18
102,92
93,85
95,91
101,92
105,91
101,36
96,82
95,00
96,54
96,54
93,46
99,17
97,08
95,42
90,82
91,67

Consumo de ragdo medio
FEMEAS

Box Trat Rep ldade CRM

18
19
20
21
22
23

N
I

O©oO~NOOULDS,WNBE

O~NO Ol WN B

4

AP WONEPAAWONPEFPWOWRPANWOWEPANENOAERLPNWOAEAPAPWONEPRAAWONPFPWORPMEANWE

5

NNNNRPPRPPPOOOOOGIOOITORMDMBEDRNMNWWWWNDNNNERPREPEPOO OO OO O

17
17
17
17
17
17
17
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
19
19
19
19
19
19
19
19

90,42
82,50
123,33
100,42
81,67
84,17
98,75
99,55
96,36
91,36
103,64
97,73
99,09
94,55
89,55
90,45
86,82
92,27
93,33
91,67
84,58
94,58
101,67
100,00
94,58
91,67
90,42
89,17
87,92
84,17
86,25
108,18
102,73
100,91
109,09
106,82
104,55
104,55
100,00




105

APENDICE 5: CONTINUACAO. Dados brutos: Consumo de racdo médio
(CRM) diério dos frangos de corte machos e fémeas do 8° ao 28° dia de idade

Consumo de racdo médio
MACHOS

Box Trat Rep ldade CRM

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23

o~Nouhs~wN kR

NNNEPERERRPERRRERERERRE
NPFPOOO~NOOOPMNWNEO

4

ANWFELRANEPENWOWMAAEPNOPAPONPPRPONPWERMANWEMARNENOWPAAEPDNW

3

OO0 0T OO, DMWWWWNDNNNRERPRPERPPRPOOOOOGIOIOMNO MBS DWWOW

19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

102,92
91,54
96,67

100,38
96,54
95,42

102,50
93,18
99,58

101,54
95,45
91,15

103,64
99,09
97,73
94,62

109,23

106,15

103,85

110,83

108,33

107,92

100,45

104,58

112,50
79,23

112,50

111,15

105,77

100,00

110,42

103,18

112,08

107,31

107,73

101,15

109,55

107,73

Consumo de ragdo medio
FEMEAS

Box Trat Rep ldade CRM

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23

N
~

0O ~NO OIS WNLPE

4

ANWFLRANEFEPNWOWDAEPNMNOWEAPRPONPRARONMNPWERANWEANENMNWOWRAAEPEPDNW

3

OO OTU U PRABRMBEDMNWWWWNDNDNNRERPRPPPRPOOOOUOGIOIOUO ORI WW®

19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

100,00
90,91
99,09

100,00
95,00
95,00

100,42
97,08

103,33

103,33
95,83
90,83
94,58
95,00

101,67
92,08

109,55

100,91

102,73

101,36

109,09

102,27
98,64

100,45
97,73
94,55
96,36

100,42
56,25
93,33
99,17
92,08

103,75

103,75

100,83
95,83
93,75
96,67
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APENDICE 5: CONTINUACAO. Dados brutos: Consumo de racdo médio
(CRM) diério dos frangos de corte machos e fémeas do 8° ao 28° dia de idade

Consumo de racdo médio
MACHOS

Box Trat Rep ldade CRM

2

N
D

T
— O

3

00O~NO Ol WN P

O oo ~NOOOULS,WNPE

1

NWPArPRPONEPEPAAONPFPWORPEANORPPEANENOPAAPEPLPNOPAAPRPONEPEPAARONPEP W

6

WWWMNNNNPRPPRPPRPPOOOOOGOIO OORADMDEPRRWWWWNDNMNNMNNEPERPRPERPEPO

20
20
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
22
22
22
22
22
22
22
22
22
22
22

104,55
102,31
123,08
120,38
118,08
130,00
124,17
116,25
111,36
121,25
128,75
123,85
124,58
127,31
117,31
122,50
127,08
122,27
128,75
127,69
123,64
115,00
126,82
131,82
126,82
119,62
117,50
109,17
113,33
126,36
118,64
115,91
113,50
105,91
117,27
118,33
113,64

Consumo de ragdo medio
FEMEAS

Box Trat Rep ldade CRM

2

N
~

N
= O

0O ~NO Ol WN P

O© o0 ~NOULDS,WNLPE

3

1

NWPArPRRWONEFEPRAWOWONPFPWOERPANWOERPEAENENWOWORARERPLPNWOAEAPRAPONERARAWONPEW

6

WWWNNNNPPRPPPRPOOOOUOUGIONOUOOORARDIRMAEDMWWWWNDNDNNREREPER,O

20
20
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
22
22
22
22
22
22
22
22
22
22
22

97,92

89,17

107,73
110,91
104,09
107,27
114,55
103,18
111,82
103,18
105,45
102,27
104,55
99,58

105,00
94,58

102,50
101,67
100,83
107,92
100,00
100,00
91,67

109,17
102,92
101,25
123,00
121,50
113,50
107,50
122,50
112,00
118,50
114,50
124,50
112,50
116,00
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APENDICE 5: CONTINUACAO. Dados brutos: Consumo de racdo médio
(CRM) diério dos frangos de corte machos e fémeas do 8° ao 28° dia de idade

Consumo de racdo médio
MACHOS

Box Trat Rep ldade CRM

12
13
14
15
16
17
18
19
20
21

o NN DN
NRhBoo~v~ouarwnrr NN

NNNNNRPRRRRRR
A OWONPOOONO UL AW

1

WERL RANWOEFRLPPEANENOPAPEPLPNOPRAPPONPEPPAAPONPOEREAANOERPBEENEDNWDS

3

OO0 OO hAA,DMDMDMWWWWNDNMNNNRERPRERPPRPOOOOOGIOIOITOT A D™MDI™MDS

22
22
22
22
22
22
22
22
22
22
22
22
22
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23

108,75
105,00
115,00
11591
102,00
113,18
112,50
103,00
107,50
115,00
116,00
111,00
114,58
129,58
120,42
120,42
141,82
129,55
124,09
124,50
118,18
127,73
123,33
127,27
124,17
108,75
125,91
126,82
117,50
125,45
120,00
119,00
120,00
114,50
129,00
127,00
126,25

Consumo de ragdo medio
FEMEAS

Box Trat Rep ldade CRM

12
13
14
15
16
17
18
19
20
21

[ S N NN
NEBoo~v~ouorwnmkr REN

NNNNNRPRRRRRRR
BWNRPROOONOO UMW

1

WEFRLBEANOEFRPEANENOPAERPLPNOPEAPARAPONPEPAONPOERPENOEFRPENEDNWS

3

OO0 U0, DIRMBAMWWWWNNNDNRERPRPPPOOOOOGIOIOIO A DMDD

22
22
22
22
22
22
22
22
22
22
22
22
22
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23

120,00
121,82
115,91
120,91
111,82
116,36
121,36
116,82
111,82
104,55
124,55
103,64
115,00
125,00
124,00
116,50
117,50
123,00
113,00
118,50
117,50
125,00
80,00

118,00
124,55
116,82
118,64
123,18
106,82
115,00
125,00
116,82
105,45
109,09
123,18
88,64

115,00
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APENDICE 5: CONTINUACAO. Dados brutos: Consumo de racdo médio
(CRM) diério dos frangos de corte machos e fémeas do 8° ao 28° dia de idade

Consumo de racdo médio
MACHOS

Box Trat Rep ldade CRM

1

00O ~NO Ul WN

O~NO UL WNPE

T T
WNERO©

1

ArPFRPNWOWRAARPPONEPPPONPWERANWEARNENOPAREPNOBSPPONMNERRODN

1

P OWWWWNDNNNPEPPRPPPOOOOOGIOIUOTOO R, DPEAPEAPRAPRWWWWDNDNDNNDNRERPE

24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
25
25
25
25
25
25
25
25
25
25
25
25
25

142,50
135,42
129,17
154,55
130,45
126,36
130,00
129,55
137,73
77,92

130,00
130,83
127,92
131,36
130,91
129,50
128,64
125,83
124,50
126,67
144,44
121,50
129,00
132,92
144,58
146,25
141,25
164,09
150,45
151,36
138,00
136,82
143,18
156,67
155,91
139,17
128,75

Consumo de ragdo medio
FEMEAS

Box Trat Rep ldade CRM

1

ArPFRPNOBAPONEPRARONPFPWERANWEANPEPENOEREPNMNOEPPONERRODN

1

P WWWWNNNNPEPRPRPPPOOOOOGIOU OO RAIAEDREDMNWWWWNDNNNREREPRE

24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
25
25
25
25
25
25
25
25
25
25
25
25
25

119,50
124,50
120,00
104,50
114,50
107,50
117,50
113,50
118,50
125,50
118,00
122,73
106,82
116,36
125,45
105,00
115,45
121,36
111,82
108,18
106,82
124,09
80,91

113,18
119,00
118,50
116,00
112,50
120,00
112,50
116,50
106,00
122,50
132,00
121,50
115,45
76,82
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APENDICE 5: CONTINUACAO. Dados brutos: Consumo de racdo médio
(CRM) diério dos frangos de corte machos e fémeas do 8° ao 28° dia de idade

Consumo de racdo médio
MACHOS

Box Trat Rep ldade CRM

14
15
16
17
18
19
20
21
22
23

PR e N
NEBowo~v~ouorwner

N NNNNMNNRERRRRE R R
A OWONPOOONO Ul AW

3

NPFPWOFRBANWOWOERLRBAANENWOWPAAREPNMNOWPAAPONMNPPPODNMNPWOERPBEARNOERBEANENDN

4

P FRPOOOOUIONOOARA,BREADMDMOWWWWMNNNNREPRERPERPPOOOOO 0101015 5HM

25
25
25
25
25
25
25
25
25
25
25
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
27
27

147,73
142,27
133,00
143,64
141,25
129,50
134,17
143,89
140,00
136,50
135,83
159,58
155,83
153,75
170,00
159,55
155,45
164,00
148,18
140,91
154,17
155,45
144,58
135,83
157,73
145,91
137,00
152,73
142,92
137,50
135,42
142,22
144,50
149,00
150,42
158,33
97,08

Consumo de ragdo medio
FEMEAS

Box Trat Rep ldade CRM

14
15
16
17
18
19
20
21
22
23

N
I

O©oO~NOUILDS,WNLPE

3

NPFPWOFRMANOEFERPMAENENOWRARERPNMNOWEAPPODNMPPRAAODNMNPOERPMEANOEREBSEANEDN

4

P RPOOOOUTONUNUDRADRMEBAEDMNWWWWNDNNNRERPERPPEPRPOOOOOOGIOIOIONMDN

25
25
25
25
25
25
25
25
25
25
25
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
27
27

115,91
119,09
115,91
114,09
120,45
111,36
120,45
104,09
115,91
127,73
111,82
131,00
131,50
128,00
113,00
120,00
124,00
130,00
123,00
127,00
92,00

119,00
116,36
86,36

117,73
120,00
113,64
115,91
118,18
114,09
110,45
112,73
119,09
119,55
112,73
150,50
152,50
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APENDICE 5: CONTINUACAO. Dados brutos: Consumo de racdo médio
(CRM) diério dos frangos de corte machos e fémeas do 8° ao 28° dia de idade

Consumo de racdo médio
MACHOS

Box Trat Rep ldade CRM

3

00 ~NO O b~

00O ~NO UL WNPE

il el
a P WDNEO

3

NWPAPrERPNWPAPRPONEPEPRARONPORPPEANOERPPEANENOPAERPLPNOPSAPPONE D>

1

A BB, WOWWWWOWNDNMNNDNREPRERPPPOOOOOGIOIOOUOEADMDIDEDROWWWWNDNDNDNPE

27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28

152,08
173,64
141,82
165,45
152,00
151,36
155,45
143,33
159,55
155,42
140,42
165,45
156,82
134,50
155,45
152,08
139,50
144,17
159,44
155,00
154,50
145,00
175,42
174,58
170,83
190,91
182,00
181,36
168,50
155,91
166,36
166,25
179,09
170,83
155,42
180,45
165,45

Consumo de ragdo medio
FEMEAS

Box Trat Rep ldade CRM

3

NWPArERPNWRARPRARWONEFEPRARARWONPFPWOERPEANOERPENENOWPEAERLPNOPEAPRAONE A

1

A BRARPRWWOWWWDNNNNREPPRPPPOOOOOGUOUIOORADIMNDEDRNWWWWNDNDNDDNLPE

27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28

146,50
130,50
147,50
147,00
146,00
141,50
150,00
146,00
138,50
145,45
114,55
138,64
147,27
127,27
140,45
154,09
133,18
135,00
129,55
146,36
144,09
135,45
149,50
145,50
151,00
146,00
156,00
145,50
145,00
136,50
151,00
134,00
138,00
142,27
151,36
134,55
142,27
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APENDICE 5: CONTINUACAO. Dados brutos: Consumo de racdo médio
(CRM) diério dos frangos de corte machos e fémeas do 8° ao 28° dia de idade

Consumo de racdo médio
MACHOS

Box Trat Rep ldade CRM

16
17
18
19
20
21
22
23
24

1

Wk ANWELEBMDN

4

OO U1 0101 01

28
28
28
28
28
28
28
28
28

169,50
165,00
165,42
155,50
161,67
171,67
160,00
171,50
166,67

Consumo de ragdo medio
FEMEAS

Box Trat Rep ldade CRM

16
17
18
19
20
21
22
23
24

1

Wk ANWOWELEBMDN

4

DO OO U1 0101 01

28
28
28
28
28
28
28
28
28

130,91
132,27
140,45
132,73
143,18
121,36
140,00
86,82

130,00
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APENDICE 6: Anélise estatistica: Consumo de ra¢do médio (CRM) diario dos
frangos de corte machos e fémeas do 8° ao 28° dia de idade

MACHOS

Dependent Variable: CRM8

Source
Model
Error
Corrected Total

R-Square
0.967443

Source
Trat

Source
Trat

Sum of

DF Squares

3 2938.457433

20 98.886887

23 3037.344320
Coeff Var Root
7.421768 2.22

DF Type I SS

3 2938.457433

DF Type III SS

3 2938.457433

Alpha

Error Degrees of Freedom

Dependent Variable: CRM10

Sum of

Mean

979.

MSE
3588

Mean

979.

Mean

979.

Error Mean Square 4.9
Number of Means 2
Critical Range 2.6779374 3.247
SNK Grouping Mean N
A 43.962 6
B 36.252 6
C 24.723 6
D 14.905 6
Dependent Variable: CRM9
Sum of
Source DF Squares Mean
Model 3 3921.532966 1307.
Error 20 80.112904 4
Corrected Total 23 4001.645870
R-Square Coeff Var Root MSE
0.979980 5.261529 2.001411
Source DF Type I SS Mean
Trat 3 3921.532966 1307.
Source DF Type III SS Mean
Trat 3 3921.532966 1307.
Alpha
Error Degrees of Freedom
Error Mean Square 4.0
Number of Means 2
Critical Range 2.4103622 2.923
SNK Grouping Mean N
A 55.631 6
B 44.316 6
C 29.249 6
D 22.958 6

Square F Value Pr > F
485811 198.10 <.0001
.944344
CRM Mean
29.96036
Square F Value Pr > F
485811 198.10 <.0001
Square F Value Pr > F
485811 198.10 <.0001
0.05
20
44344
3 4
9635 3.5932442
Trat
4
1
2
3
Square F Value Pr > F
177655 326.33 <.0001
.005645
CRM Mean
38.03858
Square F Value Pr > F
177655 326.33 <.0001
Square F Value Pr > F
177655 326.33 <.0001
0.05
20
05645
3 4
4322 3.234213
Trat
4
1
2
3



Source DF Squares Mean Square F Value
Model 3 2720.396048 906.798683 53.41
Error 20 339.583581 16.979179
Corrected Total 23 3059.979630
R-Square Coeff Var Root MSE CRM Mean
0.889024 9.943800 4.120580 41.43868
Source DF Type I SS Mean Square F Value
Trat 3 2720.396048 906.798683 53.41
Source DF Type III SS Mean Square F Value
Trat 3 2720.396048 906.798683 53.41
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 16.97918
Number of Means 2 3 4
Critical Range 4.9625445 6.0188723 6.6587195
SNK Grouping Mean N Trat
A 55.895 6 4
B 44,963 6 1
C 38.379 6 2
D 26.518 6 3
Dependent Variable: CRM11
Sum of
Source DF Squares Mean Square F Value
Model 3 5724 .467769 1908.155923 96.47
Error 20 395.584033 19.779202
Corrected Total 23 6120.051802
R-Square Coeff Var Root MSE CRM Mean
0.935363 8.796474 4.447381 50.55868
Source DF Type I SS Mean Square F Value
Trat 3 5724.467769 1908.155923 96.47
Source DF Type III SS Mean Square F Value
Trat 3 5724.467769 1908.155923 96.47
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 19.7792
Number of Means 2 3 4
Critical Range 5.3561218 6.4962266 7.1868198
SNK Grouping Mean N Trat
A 72.228 6 4
B 55.752 6 1
C 44.083 6 2
D 30.172 6 3
Dependent Variable: CRM12
Sum of
Source DF Squares Mean Square F Value
Model 3 4698.576836 1566.192279 108.53
Error 20 288.615020 14.430751
Corrected Total 23 4987.191856
R-Square Coeff Var Root MSE CRM Mean
0.942129 6.954813 3.798783 54.62092
Source DF Type I SS Mean Square F Value

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
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Trat 3 4698.576836 1566.192279 108.53 <.0001
Source DF Type III SS Mean Square F Value Pr > F
Trat 3 4698.576836 1566.192279 108.53 <.0001
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 14.43075
Number of Means 2 3 4
Critical Range 4.574994 5.5488279 6.1387061
SNK Grouping Mean N Trat
A 74.747 6 4
B 58.401 6 1
C 48.913 6 2
D 36.422 6 3
Dependent Variable: CRM13
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 3 7198.952788 2399.650929 270.77 <.0001
Error 20 177.245811 8.862291
Corrected Total 23 7376.198598
R-Square Coeff Var Root MSE CRM Mean
0.975971 4.784529 2.976960 62.22054
Source DF Type I SS Mean Square F Value Pr > F
Trat 3 7198.952788 2399.650929 270.77 <.0001
Source DF Type III SS Mean Square F Value Pr > F
Trat 3 7198.952788 2399.650929 270.77 <.0001
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 8.862291
Number of Means 2 3 4
Critical Range 3.5852468 4.3484029 4.8106678
SNK Grouping Mean N Trat
A 87.148 6 4
B 68.077 6 1
C 52.757 6 2
D 40.900 6 3
Dependent Variable: CRM14
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 3 6252.850833 2084.283611 199.30 <.0001
Error 20 209.164215 10.458211
Corrected Total 23 6462.015048
R-Square Coeff Var Root MSE CRM Mean
0.967632 4.992946 3.233916 64.76969
Source DF Type I SS Mean Square F Value Pr > F
Trat 3 6252.850833 2084.283611 199.30 <.0001
Source DF Type III SS Mean Square F Value Pr > F
Trat 3 6252.850833 2084.283611 199.30 <.0001
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 10.45821
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Number of Means 2 3 4
Critical Range 3.8947067 4.7237345 5.2258997
SNK Grouping Mean N Trat
A 87.543 6 4
B 69.766 6 1
C 58.399 6 2
D 43.370 6 3
Dependent Variable: CRM15
Sum of
Source DF Squares Mean Square F Value
Model 3 6499.488500 2166.496167 227.94
Error 20 190.095456 9.504773
Corrected Total 23 6689.583956
R-Square Coeff Var Root MSE CRM Mean
0.971583 4.358480 3.082981 70.73524
Source DF Type I SS Mean Square F Value
Trat 3 6499.488500 2166.496167 227.94
Source DF Type III SS Mean Square F Value
Trat 3 6499.488500 2166.496167 227.94
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 9.504773
Number of Means 2 3 4
Critical Range 3.7129315 4.5032666 4.9819945
SNK Grouping Mean N Trat
A 93.732 6 4
B 78.580 6 1
C 58.254 6 2
D 52.376 6 3
Dependent Variable: CRM16
Sum of
Source DF Squares Mean Square F Value
Model 3 6573.181181 2191.060394 102.70
Error 20 426.694908 21.334745
Corrected Total 23 6999.876089
R-Square Coeff Var Root MSE CRM Mean
0.939043 6.136505 4.618955 75.27013
Source DF Type I SS Mean Square F Value
Trat 3 6573.181181 2191.060394 102.70
Source DF Type III SS Mean Square F Value
Trat 3 6573.181181 2191.060394 102.70
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 21.33475
Number of Means 2 3 4
Critical Range 5.5627533 6.7468417 7.4640769
SNK Grouping Mean N Trat
A 99.661 6 4
B 81.185 6 1
C 61.905 6 3

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001
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C 58.329 6 2
Dependent Variable: CRM17
Sum of
Source DF Squares Mean Square F Value
Model 3 1206.888923 402.296308 53.29
Error 20 150.971463 7.548573
Corrected Total 23 1357.860386
R-Square Coeff Var Root MSE CRM Mean
0.888817 2.629306 2.747467 104.4940
Source DF Type I SS Mean Square F Value
Trat 3 1206.888923 402.296308 53.29
Source DF Type III SS Mean Square F Value
Trat 3 1206.888923 402.296308 53.29
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 7.548573
Number of Means 2 3 4
Critical Range 3.3088608 4.0131854 4.4398143

Means with the same letter are not significantly different.

SNK Grouping Mean N Trat
A 112.858 6 2
A 110.024 6 3
B 98.975 6 4
B 96.118 6 1
Dependent Variable: CRM18
Sum of
Source DF Squares Mean Square F Value
Model 3 155.9954046 51.9984682 4.50
Error 20 230.9546373 11.5477319
Corrected Total 23 386.9500419
R-Square Coeff Var Root MSE CRM Mean
0.403141 3.428137 3.398195 99.12660
Source DF Type I SS Mean Square F Value
Trat 3 155.9954046 51.9984682 4.50
Source DF Type III SS Mean Square F Value
Trat 3 155.9954046 51.9984682 4.50
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 11.54773
Number of Means 2 3 4
Critical Range 4.0925539 4.9636955 5.4913702
SNK Grouping Mean N Trat
A 103.314 6 2
B 98.471 6 3
B 98.310 6 4
B 96.412 6 1
Dependent Variable: CRM19
Sum of
Source DF Squares Mean Square F Value
Model 3 142.0154981 47.3384994 5.09

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
0.0143

Pr > F
0.0143

Pr > F
0.0143

Pr > F
0.0088
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Error 20 186.0151890 9.3007595
Corrected Total 23 328.0306871
R-Square Coeff Var Root MSE CRM Mean
0.432934 3.151300 3.049715 96.77639
Source DF Type I SS Mean Square F Value
Trat 3 142.0154981 47.3384994 5.09
Source DF Type III SS Mean Square F Value
Trat 3 142.0154981 47.3384994 5.09
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 9.300759
Number of Means 2 3 4
Critical Range 3.6728676 4.4546747 4.928237
SNK Grouping Mean N Trat
A 99.057 6 2
A 98.486 6 4
A 96.728 6 1
B 92.834 6 3
Dependent Variable: CRM20
Sum of
Source DF Squares Mean Square F Value
Model 3 522.370209 174.123403 6.40
Error 20 544 .353644 27.217682
Corrected Total 23 1066.723854
R-Square Coeff Var Root MSE CRM Mean
0.489696 4.932411 5.217057 105.7709
Source DF Type I SS Mean Square F Value
Trat 3 522.3702092 174.1234031 6.40
Source DF Type III SS Mean Square F Value
Trat 3 522.3702092 174.1234031 6.40
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 27.21768
Number of Means 2 3 4
Critical Range 6.2830662 7.6204805 8.4305895
SNK Grouping Mean N Trat
A 109.769 6 2
A 108.120 6 4
A 107.362 6 1
B 97.832 6 3
Dependent Variable: CRM21
Sum of
Source DF Squares Mean Square F Value
Model 3 204.3619243 68.1206414 3.39
Error 20 401.9769089 20.0988454
Corrected Total 23 606.3388332
R-Square Coeff Var Root MSE CRM Mean
0.337042 3.637011 4.483174 123.2653

Pr > F
0.0088

Pr > F
0.0088

Pr > F
0.0032

Pr > F
0.0032

Pr > F
0.0032

Pr > F
0.0382
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Source DF Type I SS Mean Square F Value
Trat 3 204.3619243 68.1206414 3.39
Source DF Type III SS Mean Square F Value
Trat 3 204.3619243 68.1206414 3.39
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 20.09885
Number of Means 2 3 4
Critical Range 5.3992274 6.5485077 7.2446587
SNK Grouping Mean N Trat
A 126.136 6 4
B A 124.546 6 1
B A 123.978 6 2
B 118.400 6 3
Dependent Variable: CRM22
Sum of
Source DF Squares Mean Square F Value
Model 3 59.5319961 19.8439987 0.60
Error 20 657.1648493 32.8582425
Corrected Total 23 716.6968453
R-Square Coeff Var Root MSE CRM Mean
0.083064 5.078399 5.732211 112.8744
Source DF Type I SS Mean Square F Value
Trat 3 59.53199610 19.84399870 0.60
Source DF Type III SS Mean Square F Value
Trat 3 59.53199610 19.84399870 0.60
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 32.85824
Number of Means 2 3 4
Critical Range 6.9034826 8.3729588 9.2630613
SNK Grouping Mean N Trat
A 113.841 6 4
A 113.801 6 2
A 113.708 6 3
A 110.148 6 1
Dependent Variable: CRM23
Sum of
Source DF Squares Mean Square F Value
Model 3 7.8140568 2.6046856 0.06
Error 20 930.3461796 46.5173090
Corrected Total 23 938.1602364
R-Square Coeff Var Root MSE CRM Mean
0.008329 5.509111 6.820360 123.8015
Source DF Type I SS Mean Square F Value
Trat 3 7.81405676 2.60468559 0.06
Source DF Type III SS Mean Square F Value
Trat 3 7.81405676 2.60468559 0.06
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 46.51731

Pr > F
0.0382

Pr > F
0.0382

Pr > F
0.6201

Pr > F
0.6201

Pr > F
0.6201

Pr > F
0.9821

Pr > F
0.9821

Pr > F
0.9821
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Number of Means 2 3 4
Critical Range 8.2139746 9.9624024 11.021474
SNK Grouping Mean N Trat
A 124.466 6 1
A 124.246 6 4
A 123.402 6 3
A 123.092 6 2
Dependent Variable: CRM24
Sum of
Source DF Squares Mean Square F Value
Model 3 541.476119 180.492040 1.07
Error 20 3385.911631 169.295582
Corrected Total 23 3927.387750
R-Square Coeff Var Root MSE CRM Mean
0.137872 10.04850 13.01136 129.4857
Source DF Type I SS Mean Square F Value
Trat 3 541.4761185 180.4920395 1.07
Source DF Type III SS Mean Square F Value
Trat 3 541.4761185 180.4920395 1.07
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 169.2956
Number of Means 2 3 4
Critical Range 15.669996 19.005513 21.025929
SNK Grouping Mean N Trat
A 132.845 6 4
A 132.628 6 2
A 131.131 6 1
A 121.338 6 3
Dependent Variable: CRM25
Sum of
Source DF Squares Mean Square F Value
Model 3 212.538753 70.846251 0.95
Error 20 1495.894002 74.794700
Corrected Total 23 1708.432755
R-Square Coeff Var Root MSE CRM Mean
0.124406 6.061497 8.648393 142.6775
Source DF Type I SS Mean Square F Value
Trat 3 212.5387532 70.8462511 0.95
Source DF Type III SS Mean Square F Value
Trat 3 212.5387532 70.8462511 0.95
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 74.7947
Number of Means 2 3 4
Critical Range 10.415533 12.632584 13.975514
SNK Grouping Mean N Trat
A 147.220 6 2
A 142.348 6 4
A 142.274 6 3
A 138.867 6 1

Pr > F
0.3857

Pr > F
0.3857

Pr > F
0.3857

Pr > F
0.4366

Pr > F
0.4366

Pr > F
0.4366
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Dependent Variable: CRM26

Sum of
Source DF Squares Mean Square F Value
Model 3 126.520046 42.173349 0.45
Error 20 1855.013151 92.750658
Corrected Total 23 1981.533197
R-Square Coeff Var Root MSE CRM Mean
0.063850 6.433645 9.630714 149.6930
Source DF Type I SS Mean Square F Value
Trat 3 126.5200458 42.1733486 0.45
Source DF Type III SS Mean Square F Value
Trat 3 126.5200458 42.1733486 0.45
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 92.75066
Number of Means 2 3 4
Critical Range 11.598573 14.067447 15.562912
SNK Grouping Mean N Trat
A 152.580 6 3
A 151.267 6 2
A 147 .869 6 1
A 147.057 6 4
Dependent Variable: CRM27
Sum of
Source DF Squares Mean Square F Value
Model 3 177.069477 59.023159 0.25
Error 20 4714 .527292 235.726365
Corrected Total 23 4891.596769
R-Square Coeff Var Root MSE CRM Mean
0.036199 10.21329 15.35338 150.3275
Source DF Type I SS Mean Square F Value
Trat 3 177.0694771 59.0231590 0.25
Source DF Type III SS Mean Square F Value
Trat 3 177.0694771 59.0231590 0.25
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 235.7264
Number of Means 2 3 4
Critical Range 18.490563 22.426467 24.810554
SNK Grouping Mean N Trat
A 154.659 6 4
A 150.340 6 3
A 148.967 6 2
A 147.345 6 1
Dependent Variable: CRM28
Sum of
Source DF Squares Mean Square F Value
Model 3 166.724659 55.574886 0.66
Error 20 1686.866229 84.343311
Corrected Total 23 1853.590888
R-Square Coeff Var Root MSE CRM Mean
0.089947 5.415152 9.183861 169.5956

Pr > F
0.7169

Pr > F
0.7169

Pr > F
0.7169

Pr > F
0.8601

Pr > F
0.8601

Pr > F
0.8601

Pr > F
0.5869
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Source DF Type I SS Mean Square F Value
Trat 3 166.7246590 55.5748863 0.66
Source DF Type III SS Mean Square F Value
Trat 3 166.7246590 55.5748863 0.66
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 84.34331
Number of Means 2 3 4
Critical Range 11.060414 13.414735 14.840813
SNK Grouping Mean N Trat
A 172.860 6 2
A 170.792 6 1
A 169.062 6 3
A 165.669 6 4
FEMEAS
Dependent Variable: CRM8
Sum of
Source DF Squares Mean Square F Value
Model 3 5039.398936 1679.799645 167.66
Error 20 200.381465 10.019073
Corrected Total 23 5239.780401
R-Square Coeff Var Root MSE CRM Mean
0.961758 8.682580 3.165292 36.45566
Source DF Type I SS Mean Square F Value
Trat 3 5039.398936 1679.799645 167.66
Source DF Type III SS Mean Square F Value
Trat 3 5039.398936 1679.799645 167.66
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 10.01907
Number of Means 2 3 4
Critical Range 3.812061 4.6234968 5.115006
SNK Grouping Mean N Trat
A 52.436 6 4
A 48.718 6 1
B 26.538 6 2
C 18.130 6 3
Dependent Variable: CRM9
Sum of
Source DF Squares Mean Square F Value
Model 3 5879.058588 1959.686196 26.35
Error 20 1487.348133 74.367407
Corrected Total 23 7366.406721
R-Square Coeff Var Root MSE CRM Mean
0.798090 20.28012 8.623654 42.52270
Source DF Type I SS Mean Square F Value
Trat 3 5879.058588 1959.686196 26.35
Source DF Type III SS Mean Square F Value
Trat 3 5879.058588 1959.686196 26.35

Pr > F
0.5869

Pr > F
0.5869

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001
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Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 74.36741
Number of Means 2 3 4
Critical Range 10.385739 12.596448 13.935537
SNK Grouping Mean N Trat
A 64.327 6 4
B 50.134 6 1
C 30.449 6 2
C 25.182 6 3
Dependent Variable: CRM10
Sum of
Source DF Squares Mean Square F Value
Model 3 5315.475037 1771.825012 73.13
Error 20 484.536489 24.226824
Corrected Total 23 5800.011526
R-Square Coeff Var Root MSE CRM Mean
0.916459 10.57381 4.922075 46.54968
Source DF Type I SS Mean Square F Value
Trat 3 5315.475037 1771.825012 73.13
Source DF Type III SS Mean Square F Value
Trat 3 5315.475037 1771.825012 73.13
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 24.22682
Number of Means 2 3 4
Critical Range 5.9278105 7.1896051 7.9539091
SNK Grouping Mean N Trat
A 64.981 6 4
B 55.769 6 1
C 39.006 6 2
D 26.442 6 3
Dependent Variable: CRM11
Sum of
Source DF Squares Mean Square F Value
Model 3 1551.176241 517.058747 14.76
Error 20 700.415365 35.020768
Corrected Total 23 2251.591606
R-Square Coeff Var Root MSE CRM Mean
0.688924 12.37233 5.917835 47.83120
Source DF Type I SS Mean Square F Value
Trat 3 1551.176241 517.058747 14.76
Source DF Type III SS Mean Square F Value
Trat 3 1551.176241 517.058747 14.76
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 35.02077
Number of Means 2 3 4
Critical Range 7.1270352 8.6440968 9.5630232
SNK Grouping Mean N Trat

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001
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A 59.931 6 4
B 49.519 6 1
C B 43.606 6 2
C 38.269 6 3
Dependent Variable: CRM12
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 3 6338.230228 2112.743409 93.65 <.0001
Error 20 451.215963 22.560798
Corrected Total 23 6789.446191
R-Square Coeff Var Root MSE CRM Mean
0.933542 8.059519 4.749821 58.93429
Source DF Type I SS Mean Square F Value Pr > F
Trat 3 6338.230228 2112.743409 93.65 <.0001
Source DF Type III SS Mean Square F Value Pr > F
Trat 3 6338.230228 2112.743409 93.65 <.0001
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 22.5608
Number of Means 2 3 4
Critical Range 5.7203591 6.9379956 7.6755518
SNK Grouping Mean N Trat
A 82.612 6 4
B 65.390 6 1
C 44.006 6 2
C 43.729 6 3
Dependent Variable: CRM13
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 3 9919.73529 3306.57843 23.61 <.0001
Error 20 2800.87816 140.04391
Corrected Total 23 12720.61345
R-Square Coeff Var Root MSE CRM Mean
0.779816 17.83211 11.83401 66.36351
Source DF Type I SS Mean Square F Value Pr > F
Trat 3 9919.735294 3306.578431 23.61 <.0001
Source DF Type III SS Mean Square F Value Pr > F
Trat 3 9919.735294 3306.578431 23.61 <.0001
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 140.0439
Number of Means 2 3 4
Critical Range 14.252078 17.285777 19.123373
SNK Grouping Mean N Trat
A 95.593 6 4
B 74.904 6 1
C 50.000 6 2
C 44.957 6 3
Dependent Variable: CRM14
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 3 8519.56994 2839.85665 26.39 <.0001



Error 20 2152.51856 107.62593
Corrected Total 23 10672.08850
R-Square Coeff Var Root MSE CRM Mean
0.798304 15.44203 10.37429 67.18216
Source DF Type I SS Mean Square F Value
Trat 3 8519.569944 2839.856648 26.39
Source DF Type III SS Mean Square F Value
Trat 3 8519.569944 2839.856648 26.39
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 107.6259
Number of Means 2 3 4
Critical Range 12.494087 15.15358 16.764509
SNK Grouping Mean N Trat
A 94.076 6 4
B 72.340 6 1
B 60.000 6 2
C 42.313 6 3
Dependent Variable: CRM15
Sum of
Source DF Squares Mean Square F Value
Model 3 7042.803269 2347.601090 151.23
Error 20 310.467841 15.523392
Corrected Total 23 7353.271111
R-Square Coeff Var Root MSE CRM Mean
0.957778 5.490624 3.939974 71.75821
Source DF Type I SS Mean Square F Value
Trat 3 7042.803269 2347.601090 151.23
Source DF Type III SS Mean Square F Value
Trat 3 7042.803269 2347.601090 151.23
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 15.52339
Number of Means 2 3 4
Critical Range 4.7450346 5.7550633 6.3668657
SNK Grouping Mean N Trat
A 94.261 6 4
B 79.539 6 1
C 65.227 6 2
D 48.005 6 3
Dependent Variable: CRM16
Sum of
Source DF Squares Mean Square F Value
Model 3 8375.783163 2791.927721 37.22
Error 20 1500.401745 75.020087
Corrected Total 23 9876.184908
R-Square Coeff Var Root MSE CRM Mean
0.848079 11.41927 8.661414 75.84912
Source DF Type I SS Mean Square F Value
Trat 3 8375.783163 2791.927721 37.22

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001
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Source DF Type III SS Mean Square F Value Pr > F
Trat 3 8375.783163 2791.927721 37.22 <.0001
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 75.02009
Number of Means 2 3 4
Critical Range 10.431214 12.651603 13.996555
SNK Grouping Mean N Trat
A 102.229 6 4
B 84.476 6 1
C 60.890 6 2
C 55.802 6 3
Dependent Variable: CRM17
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 3 1660.507239 553.502413 5.39 0.0070
Error 20 2054.811610 102.740581
Corrected Total 23 3715.318849
R-Square Coeff Var Root MSE CRM Mean
0.446935 10.35126 10.13610 97.92140
Source DF Type I SS Mean Square F Value Pr > F
Trat 3 1660.507239 553.502413 5.39 0.0070
Source DF Type III SS Mean Square F Value Pr > F
Trat 3 1660.507239 553.502413 5.39 0.0070
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 102.7406
Number of Means 2 3 4
Critical Range 12.207229 14.805661 16.379603
SNK Grouping Mean N Trat
A 106.761 6 3
A 104.482 6 2
B A 94.520 6 4
B 85.922 6 1
Dependent Variable: CRM18
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 3 143.4663874 47.8221291 1.84 0.1725
Error 20 519.9059726 25.9952986
Corrected Total 23 663.3723600
R-Square Coeff Var Root MSE CRM Mean
0.216268 5.483884 5.098558 92.97348
Source DF Type I SS Mean Square F Value Pr > F
Trat 3 143.4663874 47.8221291 1.84 0.1725
Source DF Type III SS Mean Square F Value Pr > F
Trat 3 143.4663874 47.8221291 1.84 0.1725
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 25.9953
Number of Means 2 3 4
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Critical Range 6.1403549 7.4473916 8.2391001
SNK Grouping Mean N Trat
A 95.246 6 2
A 94.684 6 1
A 92.967 6 4
A 88.996 6 3
Dependent Variable: CRM19
Sum of
Source DF Squares Mean Square F Value
Model 3 126.8272211 42.2757404 1.69
Error 20 501.0019705 25.0500985
Corrected Total 23 627.8291915
R-Square Coeff Var Root MSE CRM Mean
0.202009 5.023879 5.005007 99.62437
Source DF Type I SS Mean Square F Value
Trat 3 126.8272211 42.2757404 1.69
Source DF Type III SS Mean Square F Value
Trat 3 126.8272211 42.2757404 1.69
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 25.0501
Number of Means 2 3 4
Critical Range 6.0276883 7.3107428 8.0879246
SNK Grouping Mean N Trat
A 101.597 6 1
A 100.783 6 2
A 100.404 6 4
A 95.713 6 3
Dependent Variable: CRM20
Sum of
Source DF Squares Mean Square F Value
Model 3 281.089960 93.696653 0.92
Error 20 2030.540490 101.527025
Corrected Total 23 2311.630450
R-Square Coeff Var Root MSE CRM Mean
0.121598 10.34967 10.07606 97.35638
Source DF Type I SS Mean Square F Value
Trat 3 281.0899597 93.6966532 0.92
Source DF Type III SS Mean Square F Value
Trat 3 281.0899597 93.6966532 0.92
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 101.527
Number of Means 2 3 4
Critical Range 12.134919 14.71796 16.282579
SNK Grouping Mean N Trat
A 101.648 6 1
A 99.369 6 2
A 95.707 6 3
A 92.702 6 4

Pr > F
0.2017

Pr > F
0.2017

Pr > F
0.2017

Pr > F
0.4478

Pr > F
0.4478

Pr > F
0.4478
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Dependent Variable: CRM21

Sum of
Source DF Squares Mean Square F Value
Model 3 67.5009446 22.5003149 0.83
Error 20 545.0578225 27.2528911
Corrected Total 23 612.5587671
R-Square Coeff Var Root MSE CRM Mean
0.110195 5.027533 5.220430 103.8368
Source DF Type I SS Mean Square F Value
Trat 3 67.50094458 22.50031486 0.83
Source DF Type III SS Mean Square F Value
Trat 3 67.50094458 22.50031486 0.83
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 27.25289
Number of Means 2 3 4
Critical Range 6.2871288 7.6254079 8.4360407
SNK Grouping Mean N Trat
A 106.332 6 4
A 104.407 6 1
A 102.336 6 3
A 102.273 6 2
Dependent Variable: CRM22
Sum of
Source DF Squares Mean Square F Value
Model 3 70.5909091 23.5303030 0.64
Error 20 733.2190083 36.6609504
Corrected Total 23 803.8099174
R-Square Coeff Var Root MSE CRM Mean
0.087820 5.207437 6.054829 116.2727
Source DF Type I SS Mean Square F Value
Trat 3 70.59090909 23.53030303 0.64
Source DF Type III SS Mean Square F Value
Trat 3 70.59090909 23.53030303 0.64
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 36.66095
Number of Means 2 3 4
Critical Range 7.2920213 8.8442019 9.7844008
SNK Grouping Mean N Trat
A 119.038 6 4
A 116.295 6 1
A 115.220 6 2
A 114.538 6 3
Dependent Variable: CRM23
Sum of
Source DF Squares Mean Square F Value
Model 3 447.063361 149.021120 1.24
Error 20 2394.195592 119.709780
Corrected Total 23 2841.258953

Pr > F
0.4952

Pr > F
0.4952

Pr > F
0.4952

Pr > F
0.5970

Pr > F
0.5970

Pr > F
0.5970

Pr > F
0.3199
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R-Square Coeff Var Root MSE CRM Mean
0.157347 9.492822 10.94120 115.2576
Source DF Type I SS Mean Square F Value
Trat 3 447 .0633609 149.0211203 1.24
Source DF Type III SS Mean Square F Value
Trat 3 447.0633609 149.0211203 1.24
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 119.7098
Number of Means 2 3 4
Critical Range 13.176828 15.98165 17.680608
SNK Grouping Mean N Trat
A 120.833 6 4
A 117.045 6 2
A 114.136 6 1
A 109.015 6 3
Dependent Variable: CRM24
Sum of
Source DF Squares Mean Square F Value
Model 3 225.980286 75.326762 0.77
Error 20 1952.494835 97.624742
Corrected Total 23 2178.475121
R-Square Coeff Var Root MSE CRM Mean
0.103733 8.649164 9.880523 114.2367
Source DF Type I SS Mean Square F Value
Trat 3 225.9802858 75.3267619 0.77
Source DF Type III SS Mean Square F Value
Trat 3 225.9802858 75.3267619 0.77
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 97.62474
Number of Means 2 3 4
Critical Range 11.899426 14.43234 15.966596
SNK Grouping Mean N Trat
A 116.788 6 3
A 116.288 6 2
A 114.795 6 4
A 109.076 6 1
Dependent Variable: CRM25
Sum of
Source DF Squares Mean Square F Value
Model 3 361.110537 120.370179 1.19
Error 20 2016.785813 100.839291
Corrected Total 23 2377.896350
R-Square Coeff Var Root MSE CRM Mean
0.151861 8.712839 10.04188 115.2538
Source DF Type I SS Mean Square F Value
Trat 3 361.1105372 120.3701791 1.19
Source DF Type III SS Mean Square F Value
Trat 3 361.1105372 120.3701791 1.19

Pr > F
0.3199

Pr > F
0.3199

Pr > F
0.5234

Pr > F
0.5234

Pr > F
0.5234

Pr > F
0.3375

Pr > F
0.3375

Pr > F
0.3375

128



Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 100.8393
Number of Means 2 3 4
Critical Range 12.093749 14.668026 16.227337
SNK Grouping Mean N Trat
A 118.780 6 3
A 118.242 6 1
A 114.962 6 2
A 109.030 6 4
Dependent Variable: CRM26
Sum of
Source DF Squares Mean Square F Value
Model 3 158.680699 52.893566 0.43
Error 20 2435.428719 121.771436
Corrected Total 23 2594.109418
R-Square Coeff Var Root MSE CRM Mean
0.061170 9.407115 11.03501 117.3049
Source DF Type I SS Mean Square F Value
Trat 3 158.6806990 52.8935663 0.43
Source DF Type III SS Mean Square F Value
Trat 3 158.6806990 52.8935663 0.43
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 121.7714
Number of Means 2 3 4
Critical Range 13.28981 16.118681 17.832207
SNK Grouping Mean N Trat
A 120.523 6 2
A 119.106 6 1
A 115.152 6 3
A 114.439 6 4
Dependent Variable: CRM27
Sum of
Source DF Squares Mean Square F Value
Model 3 28.297090 9.432363 0.10
Error 20 1971.963154 98.598158
Corrected Total 23 2000.260244
R-Square Coeff Var Root MSE CRM Mean
0.014147 7.034281 9.929661 141.1610
Source DF Type I SS Mean Square F Value
Trat 3 28.29709022 9.43236341 0.10
Source DF Type III SS Mean Square F Value
Trat 3 28.29709022 9.43236341 0.10
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 98.59816
Number of Means 2 3 4
Critical Range 11.958604 14.504113 16.046

Pr > F
0.7308

Pr > F
0.7308

Pr > F
0.7308

Pr > F
0.9615

Pr > F
0.9615

Pr > F
0.9615
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SNK Grouping Mean N Trat
A 142.545 6 2
A 141.333 6 1
A 141.265 6 3
A 139.500 6 4
Dependent Variable: CRM28
Sum of
Source DF Squares Mean Square F Value
Model 3 388.825758 129.608586 0.65
Error 20 3975.934573 198.796729
Corrected Total 23 4364.760331
R-Square Coeff Var Root MSE CRM Mean
0.089083 10.17349 14.09953 138.5909
Source DF Type I SS Mean Square F Value
Trat 3 388.8257576 129.6085859 0.65
Source DF Type III SS Mean Square F Value
Trat 3 388.8257576 129.6085859 0.65
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 198.7967
Number of Means 2 3 4
Critical Range 16.980508 20.594981 22.784368
SNK Grouping Mean N Trat
A 144.220 6 4
A 139.621 6 3
A 137.485 6 2
A 133.038 6 1

Pr > F
0.5910

Pr > F
0.5910

Pr > F
0.5910
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APENDICE 7. Dados brutos: Peso das fracdes corporais (visceras, carcaca,
peito, perna e dorso) em gramas, dos frangos de corte machos, aos 16, 21, 28,
35 e 42 dias de idade

Box Trat Rep Viscl6 Carl6 Peitol6  Pernal6 Dorsol6
1 1 1 108,480 487,247 126,517 146,645 210,687
2 2 1 100,196 393,451 90,149 118,388 184,099
3 3 1 80,084 313,080 81,696 91,640 138,938
4 4 1 122,766 450,940 121,437 128,612 200,093
5 1 2 122,637 471,384 94,532 143,076 232,243
6 2 2 91,446 413,673 100,616 128,127 183,656
7 3 2 83,183 332,180 74,616 103,910 153,378
8 4 2 109,003 450,361 108,248 149,281 190,567
9 4 3 120,247 478,035 131,520 142,256 203,722

10 3 3 77,728 310,038 79,183 90,537 140,027
11 2 3 91,879 407,977 101,713 123,348 182,353
12 1 3 110,797 514,685 120,178 167,336 226,411
13 4 4 111,656 443,159 101,263 140,436 200,394
14 3 4 77,209 336,018 82,992 100,921 152,104
15 2 4 93,413 331,517 93,135 130,001 182,667
16 1 4 118,408 452,832 120,275 137,076 194,947
17 2 5 93,847 384,100 78,955 115,483 188,257
18 4 5 123,405 439,282 102,838 136,101 198,312
19 1 5 109,492 472,130 116,772 144,775 207,782
20 3 5 79,545 314,513 70,801 96,751 146,679
21 2 6 87,985 409,174 107,632 121,869 174,831
22 4 6 114,960 491,625 121,317 148,070 220,119
23 1 6 100,541 457,734 130,523 132,332 194,104
24 3 6 78,487 327,212 80,145 97,279 149,512

Box Trat Rep Visc2l Car21 Peito2l  Perna2l Dorso21
1 1 1 143,529 832,255 247,963 246,891 334,723
2 2 1 162,063 709,091 184,091 220,804 308,392
3 3 1 124,210 628,245 143,393 202,381 299,256
4 4 1 152,804 814,788 216,514 226,966 369,318
5 1 2 146,526 821,356 216,493 234,746 369,610
6 2 2 133,918 745,423 197,381 215,129 332,375
7 3 2 124,929 664,325 165,143 203,748 294,362
8 4 2 151,122 779,067 210,588 242,231 325,702
9 4 3 149,485 856,537 232,956 267,872 356,800

10 3 3 122,681 636,165 160,429 202,618 272,008
11 2 3 140,986 789,628 203,062 247,252 338,788
12 1 3 149,717 869,566 252,048 260,114 356,900
13 4 4 154,143 776,365 208,606 242,518 323,186
14 3 4 132,118 679,077 169,633 216,391 291,421
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APENDICE 7. CONTINUACAO. Dados brutos: Peso das fracdes corporais
(visceras, carcaca, peito, perna e dorso) em gramas, dos frangos de corte
machos, aos 16, 21, 28, 35 e 42 dias de idade

Box Trat Rep Visc21 Car21 Peito21  Perna2l Dorso21
15 2 4 130,002 755,374 187,664 234,213 338,110
16 1 4 123,096 817,551 242,923 232,030 345,866
17 2 5 136,226 730,665 187,378 204,069 338,141
18 4 5 157,833 796,166 211,701 237,018 348,525
19 1 5 141,037 820,938 211,275 250,046 357,931
20 3 5 121,762 648,443 174,603 201,597 270,519
21 2 6 150,820 739,414 181,888 215,780 340,051
22 4 6 157,506 846,916 255,624 242,714 347,545
23 1 6 141,393 818,989 222,965 241,999 355,657
24 3 6 125,441 658,823 164,835 201,638 292,350

Box Trat Rep Visc28 Car28 Peito28 Perna28  Dorso28

1 1 1 255,727  1407,369 414,574 397,773 591,313
2 2 1 202,130 1371,204 396,065 410,269 559,954
3 3 1 184,324 1254,426 364,552 379,912 509,963
4 4 1 224,687 1436,431 411,367 408,684 606,990
5 1 2 211,874 1261,895 381,165 378,568 496,865
6 2 2 210,952 1359,588 391,151 406,258 557,863
7 3 2 201,154 1249,064 363,858 342,787 541,768
8 4 2 231,808 1293,789 318,669 391,251 583,547
9 4 3 205,026  1475,526 442,658 435,474 592,974
10 3 3 181,424 1227,719 330,680 338,400 556,065
11 2 3 215,469 1348,034 410,582 389,360 549,392
12 1 3 192,966 1481,616 454,159 431,247 591,628
13 4 4 240,196 1301,799 363,617 381,122 549,525
14 3 4 246,578 1285,964 342,924 391,709 546,535
15 2 4 205,392 1356,764 380,216 402,203 574,345
16 1 4 244,667 1333,493 334,533 350,767 643,555
17 2 5 212,346  1269,964 373,791 353,739 539,863
18 4 5 242,039 1344,661 371,232 398,125 575,304
19 1 5 224,876  1344,433 376,200 386,449 580,578
20 3 5 207,034 1218,744 320,749 369,193 529,822
21 2 6 215,619 1353,234 323,429 402,601 626,643
22 4 6 207,342 1404,394 405,284 420,212 576,686
23 1 6 206,243 1411969 427,821 401,380 583,825
24 3 6 198,242 1260,588 358,823 383,930 519,404
Box Trat Rep Visc35 Car35 Peito35 Perna35 Dorso35
1 1 1 280,812 2143,764 668,069 565,126 903,140
2 2 1 287,550 2026,322 617,267 522,393 880,220
3 3 1 277,228 1905,940 533,544 547,286 822,123
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APENDICE 7. CONTINUACAO. Dados brutos: Peso das fracdes corporais
(visceras, carcaca, peito, perna e dorso) em gramas, dos frangos de corte
machos, aos 16, 21, 28, 35 e 42 dias de idade

Box Trat Rep Visc35 Car35 Peito35 Perna35 Dorso35
4 4 1 347,163 2103,333 604,991 571,066 915,402
5 1 2 307,437 2092,853 591,504 581,637 911,404
6 2 2 277,537 2101,581 627,800 564,700 898,920
7 3 2 287,052 1959,685 569,689 536,015 868,334
8 4 2 333,605 1937,434 586,389 567,473 777,840
9 4 3 314,550 2202,876 661,887 635,248 893,446

10 3 3 261,014 1901,350 531,590 558,029 810,042
11 2 3 271,392 2079,934 640,664 615,638 814,177
12 1 3 260,286 2120,852 625,544 604,657 882,617
13 4 4 275,114 1973,864 559,943 587,557 814,602
14 3 4 289,414 2013,549 574,533 601,380 829,045
15 2 4 292,709 2067,864 644,417 591,146 823,136
16 1 4 270,309 2080,528 689,607 595,957 792,303
17 2 5 277,645 2106,168 628,846 575,493 887,844
18 4 5 290,644 1928,312 575,699 554,460 792,005
19 1 5 263,207 2123,659 612,207 601,085 902,423
20 3 5 258,439 1872,424 559,485 553,318 756,258
21 2 6 297,196 2083,151 570,506 596,059 907,143
22 4 6 284,705 2124,740 631,622 617,387 871,512
23 1 6 250,269 2095,527 679,689 564,598 844,726
24 3 6 263,162 1962,747 581,697 553,188 822,928

Box Trat Rep Visc42 Car42 Peito42  Perna42 Dorso42
1 1 1 310,056 2727,678 895,434 755,475  1063,488
2 2 1 322,608 2713,833 832,678 765,105 1096,432
3 3 1 308,014 2710,741 851,249 696,427 1153,831
4 4 1 290,457 2776,949 891,788 767,234  1089,340
5 1 2 335,984 2786,073 901,474 763,549  1114,429
6 2 2 304,458 2787,532 901,949 772,283 1092,164
7 3 2 310,503 2650,120 846,875 753,777  1042,063
8 4 2 337,289 2655,578 792,095 760,554  1096,316
9 4 3 327,152 2715,678 767,060 704,065 1242,965

10 3 3 318,326 2465,829 690,857 669,069 1100,057
11 2 3 305,183 2759,637 811,658 777,027 1157,965
12 1 3 255,239 2594,666 872,463 670,597 1042,094
13 4 4 267,065 2644,158 777,880 795,897 1062,962
14 3 4 285,232 2688,746 789,244 761,641 1122526
15 2 4 294,810 2727,383 800,873 804,026 1104,091
16 1 4 310,971 2593,320 741,678 797,290 1033,356
17 2 5 309,300 2700,147 820,557 769,653 1096,658
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APENDICE 7. CONTINUACAO. Dados brutos: Peso das fragdes corporais
(visceras, carcaca, peito, perna e dorso) em gramas, dos frangos de corte
machos, aos 16, 21, 28, 35 e 42 dias de idade

Box Trat Rep  Visc42 Car42 Peito42  Perna42 Dorso42
18 4 5 273,533 2645,831 779,206 782,003 1068,961
19 1 5 315,584 2833,369 919,410 811,919 1091,604
20 3 5 297,759 2576,760 820,399 691,300 1058,814
21 2 6 279,537 2726,911 813,509 771,294  1128,416
22 4 6 290,903 2748,938 852,592 765,174  1118,007
23 1 6 295,270 2582,940 688,069 758,270 1123,204
24 3 6 302,610 2614,500 782,250 736,575 1078,350
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APENDICE 8. Andlise estatistica: Peso das fracBes corporais (visceras,
carcaca, peito, perna e dorso) dos frangos de corte machos, aos 16, 21, 28, 35

e 42 dias de idade

Dependent Variable: Visclé

Sum of
Source DF Squares Mean Square F Value
Model 3 5394.260478 1798.086826 60.82
Error 20 591.289349 29.564467
Corrected Total 23 5985.549827
R-Square Coeff Var Root MSE Viscl6 Mean
0.901214 5.420623 5.437322 100.3081
Source DF Type I SS Mean Square F Value
Trat 3 5394.260478 1798.086826 60.82
Source DF Type III SS Mean Square F Value
Trat 3 5394.260478 1798.086826 60.82
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 29.56447
Number of Means 2 3 4
Critical Range 6.5483381 7.9422183 8.7865302
SNK Grouping Mean N Trat
A 117.006 6 4
A 111.726 6 1
B 93.128 6 2
C 79.373 6 3
Dependent Variable: Carilé
Sum of
Source DF Squares Mean Square F Value
Model 3 89095.71197 29698.57066 59.05
Error 20 10059.61055 502.98053
Corrected Total 23 99155.32251
R-Square Coeff Var Root MSE Carlé Mean
0.898547 5.446615 22.42723 411.7645
Source DF Type I SS Mean Square F Value
Trat 3 89095.71197 29698.57066 59.05
Source DF Type III SS Mean Square F Value
Trat 3 89095.71197 29698.57066 59.05
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 502.9805
Number of Means 2 3 4
Critical Range 27.009818 32.759131 36.24165
SNK Grouping Mean N Trat
A 476 .00 6 1
A 458.90 6 4
B 389.98 6 2
C 322.17 6 3
Dependent Variable: Peitol6
Sum of
Source DF Squares Mean Square F Value
Model 3 6136.231934 2045.410645 19.00

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001



Error
Corrected Total

R-Square
0.740236
Source
Trat
Source
Trat

Number of Means 2

Critical Range

SNK Grouping

Dependent Variable: Pernal6

Source
Model
Error
Corrected Total

R-Square
0.868557
Source
Trat
Source
Trat

Number of Means 2

Critical Range
SNK Grouping

Dependent Variable: Dorsolé6

Source
Model
Error
Corrected Total

R-Square
0.879419
Source
Trat
Source

20 2153.325740 107.666287
23 8289.557674
Coeff Var Root MSE Peit
10.21847 10.37624
DF Type I SS Mean Square
3 6136.231934 2045.410645
DF Type III SS Mean Square
3 6136.231934 2045.410645
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 107.6663
3
12.496429 15.156421
Mean N Trat
A 118.133 6 1
A 114.437 6 4
B 95.367 6 2
C 78.239 6 3
Sum of
DF Squares Mean Square
3 8682.712263 2894.237421
20 1314.000800 65.700040
23 9996.713063
Coeff Var Root MSE Pern
6.411244 8.105556
DF Type I SS Mean Square
3 8682.712263 2894.237421
DF Type III SS Mean Square
3 8682.712263 2894.237421
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 65.70004
3
9.761777 11.83967
Mean N Trat
A 145.207 6 1
A 140.793 6 4
B 122.870 6 2
C 96.840 6 3
Sum of
DF Squares Mean Square
3 14631.03439 4877.01146
20 2006.13366 100.30668
23 16637.16806
Coeff Var Root MSE Dors
5.394393 10.01532
DF Type I SS Mean Square
3 14631.03439 4877.01146
DF Type III SS Mean Square

016 Mean
101.5440

F Value
19.00

F Value
19.00

4
16.767652

F Value
44.05

alé Mean
126.4272

F Value
44.05

F Value
44.05

4
13.098308

F Value
48.62

016 Mean
185.6617

F Value
48.62

F Value

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
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Trat 3 14631.03439 4877.01146 48.62 <.0001
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 100.3067
Number of Means 2 3 4
Critical Range 12.061769 14.629239 16.184426
SNK Grouping Mean N Trat
A 211.029 6 1
A 202.201 6 4
B 182.644 6 2
C 146.773 6 3
Dependent Variable: Visc21
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 3 2491.107009 830.369003 12.97 <.0001
Error 20 1280.863153 64.043158
Corrected Total 23 3771.970162
R-Square Coeff Var Root MSE Visc21 Mean
0.660426 5.693597 8.002697 140.5561
Source DF Type I SS Mean Square F Value Pr > F
Trat 3 2491.107009 830.369003 12.97 <.0001
Source DF Type III SS Mean Square F Value Pr > F
Trat 3 2491.107009 830.369003 12.97 <.0001
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 64.04316
Number of Means 2 3 4
Critical Range 9.6379004 11.689425 12.932091
SNK Grouping Mean N Trat
A 153.815 6 4
B 142.336 6 2
B 140.883 6 1
C 125.190 6 3
Dependent Variable: Car2l
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 3 116174.0703 38724.6901 58.67 <.0001
Error 20 13201.7198 660.0860
Corrected Total 23 129375.7901
R-Square Coeff Var Root MSE Car2l Mean
0.897958 3.381440 25.69214 759.7987
Source DF Type I SS Mean Square F Value Pr > F
Trat 3 116174.0703 38724.6901 58.67 <.0001
Source DF Type III SS Mean Square F Value Pr > F
Trat 3 116174.0703 38724.6901 58.67 <.0001
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 660.086
Number of Means 2 3 4
Critical Range 30.941853 37.528141 41.517637
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SNK Grouping

Dependent Variable: Peito21

Source
Model
Error
Corrected Total

R-Square
0.813268
Source
Trat
Source
Trat

Number of Means

Critical Range

SNK Grouping

Dependent Variable: Perna2l

Source
Model
Error
Corrected Total

R-Square
0.694403
Source
Trat
Source
Trat

Number of Means

Critical Range

SNK Grouping

Dependent Variable: Dorso2l

0O W > >

Mean
A 830.11
A 811.64
B 744.93
C 652.51
Sum
DF Squares
3 18015.03192
20 4136.38623
23 22151.41816
Coeff Var
7.117713
DF Type I SS
3 18015.03192
DF Type III SS
3 18015.03192
Alpha

2
17.31975
Mean
A 232.278
A 222.665
B 190.244
C 163.006
Sum
DF Squares
3 6377.042374
20 2806.440583
23 9183.482957
Coeff Var
5.177751
DF Type I SS
3 6377.042374
DF Type III SS
3 6377.042374
Alpha

2
14.266223

Mean

244 .304
243.220
222.875
204.729

a0 o

of
Mean
600
20

Root MSE

14.38121

Mean
600

Mean
600

Error Degrees of Freedom
Error Mean Square

206

21.00

N

[e)RNe) e Ie)]

of
Mean

2125.
140.

Root MSE
11.84576

Mean

2125.

Mean

2125.

Error Degrees of Freedom
Error Mean Square

14

17.30

N

[e)RNe e o))

Square
5.01064
6.81931

Peit

Square

5.01064

Square
5.01064

0.05
20
.8193

3
6434

Trat

wN AR

Square
680791
322029

Pern

Square

680791

Square
680791

0.05
20
0.322

3
2933

Trat

[CSRN ST S

F Value
29.04

021 Mean
202.0482

F Value
29.04

F Value
29.04

4
23.239561

F Value
15.15

a2l Mean
228.7820

F Value
15.15

F Value
15.15

4
19.142352

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001
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Source
Model
Error
Corrected Total

R-Square
0.808279

Source
Trat

Source
Trat

Sum of
DF Squares
3 15990.70747
20 3792.95273
23 19783.66020
Coeff Var Root
4.179688 13.77
DF Type I SS
3 15990.70747
DF Type III SS
3 15990.70747
Alpha

Error Degrees of Freedom
Error Mean Square

Number of Means 2

Critical Range

16.585165 2

Mean Square
5330.23582
189.64764

MSE
126

Dors

Mean Square
5330.23582

Mean Square
5330.23582

0.05
20
189.6476

3
0.115485

F Value
28.11

021 Mean
329.4806

F Value
28.11

F Value
28.11

4
22.253898

Means with the same letter are not significantly different.

SNK Grouping

Dependent Variable: Visc28

Source
Model
Error
Corrected Total

R-Square
0.217477

Source
Trat

Source
Trat

Number of Means 2

Critical Range

SNK Grouping

Dependent Variable: Car28

Source
Model
Error

Corrected Total

23 129796.6765

Mean N Trat
A 353.448 6 1
A 345.179 6 4
332.643 6 2
C 286.653 6 3
Sum of
DF Squares Mean Square F Value
3 1955.019256 651.673085 1.85
20 7034.530057 351.726503
23 8989.549313
Coeff Var Root MSE Visc28 Mean
8.709272 18.75437 215.3380
DF Type I SS Mean Square F Value
3 1955.019256 651.673085 1.85
DF Type III SS Mean Square F Value
3 1955.019256 651.673085 1.85
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 351.7265
3 4
22.586483 27.394245 30.30644
Mean N Trat
A 225.18 6 4
A 222.73 6 1
A 210.32 6 2
A 203.13 6 3
Sum of
DF Squares Mean Square F Value
3 63347.7172 21115.9057 6.36
20 66448.9593 3322.4480

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
0.1702

Pr > F
0.1702

Pr > F
0.1702

Pr > F
0.0033
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R-Square Coeff Var Root MSE Car28 Mean
0.488053 4.315948 57.64068 1335.528
Source DF Type I SS Mean Square F Value
Trat 3 63347.71723 21115.90574 6.36
Source DF Type III SS Mean Square F Value
Trat 3 63347.71723 21115.90574 6.36
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 3322.448
Number of Means 2 3 4
Critical Range 69.41849 84.194919 93.145412
SNK Grouping Mean N Trat
A 1376.10 6 4
A 1373.46 6 1
A 1343.13 6 2
B 1249.42 6 3
Dependent Variable: Peito28
Sum of
Source DF Squares Mean Square F Value
Model 3 8545.44349 2848.48116 2.29
Error 20 24837.68029 1241.88401
Corrected Total 23 33383.12377
R-Square Coeff Var Root MSE Peito28 Mean
0.255981 9.337161 35.24037 377.4207
Source DF Type I SS Mean Square F Value
Trat 3 8545.443486 2848.481162 2.29
Source DF Type III SS Mean Square F Value
Trat 3 8545.443486 2848.481162 2.29
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 1241.884
Number of Means 2 3 4
Critical Range 42.441095 51.475113 56.947268
SNK Grouping Mean N Trat
A 398.08 6 1
A 385.47 6 4
A 379.21 6 2
A 346.93 6 3
Dependent Variable: Perna28
Sum of
Source DF Squares Mean Square F Value
Model 3 4598.55159 1532.85053 3.00
Error 20 10212.53412 510.62671
Corrected Total 23 14811.08571
R-Square Coeff Var Root MSE Perna28 Mean
0.310480 5.799438 22.59705 389.6421
Source DF Type I SS Mean Square F Value
Trat 3 4598.551587 1532.850529 3.00
Source DF Type III SS Mean Square F Value
Trat 3 4598.551587 1532.850529 3.00

Pr > F
0.0033

Pr > F
0.0033

Pr > F
0.1090

Pr > F
0.1090

Pr > F
0.1090

Pr > F
0.0548

Pr > F
0.0548

Pr > F
0.0548
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Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 510.6267
Number of Means 2 3
Critical Range 27.214341 33.00719
SNK Grouping Mean N Trat
A 405.81 6 4
B A 394.07 6 2
B A 391.03 6 1
B 367.65 6 3
Dependent Variable: Dorso28
Sum of
Source DF Squares Mean Square
Model 3 8921.02563 2973.67521
Error 20 19383.07487 969.15374
Corrected Total 23 28304.10051
R-Square Coeff Var Root MSE Dors
0.315185 5.500054 31.13123
Source DF Type I SS Mean Square
Trat 3 8921.025635 2973.675212
Source DF Type III SS Mean Square
Trat 3 8921.025635 2973.675212
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 969.1537
Number of Means 2 3
Critical Range 37.492328 45.47295
SNK Grouping Mean N Trat
A 581.29 6 1
A 580.84 6 4
A 568.01 6 2
A 533.93 6 3
Dependent Variable: Visc35
Sum of
Source DF Squares Mean Square
Model 3 4970.10249 1656.70083
Error 20 7620.35258 381.01763
Corrected Total 23 12590.45507
R-Square Coeff Var Root MSE Visc
0.394752 6.870665 19.51967 2
Source DF Type I SS Mean Square
Trat 3 4970.102492 1656.700831
Source DF Type III SS Mean Square
Trat 3 4970.102492 1656.700831
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 381.0176
Number of Means 2 3
Critical Range 23.508158 28.512108

SNK Grouping Mean N Trat

4
36.516079

F Value
3.07

028 Mean
566.0169

F Value
3.07

F Value
3.07

4
50.307034

F Value
4.35

35 Mean
84.1016

F Value
4.35

F Value
4,35

4
31.543139

Pr > F
0.0514

Pr > F
0.0514

Pr > F
0.0514

Pr > F
0.0163

Pr > F
0.0163

Pr > F
0.0163
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A 307.63 6 4
B 284.01 6 2
B 272.72 6 3
B 272.05 6 1
Dependent Variable: Car35
Sum of
Source DF Squares Mean Square
Model 3 102463.2679 34154.4226
Error 20 85335.9673 4266.7984
Corrected Total 23 187799.2351
R-Square Coeff Var Root MSE Car
0.545600 3.198831 65.32073 2
Source DF Type I SS Mean Square
Trat 3 102463.2679 34154.4226
Source DF Type III SS Mean Square
Trat 3 102463.2679 34154.4226
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 4266.798
Number of Means 2 3
Critical Range 78.667822 95.413065
SNK Grouping Mean N Trat
A 2109.53 6 1
A 2077.50 6 2
A 2045.09 6 4
B 1935.95 6 3
Dependent Variable: Peito35
Sum of
Source DF Squares Mean Square
Model 3 23920.32314 7973.44105
Error 20 21076.85542 1053.84277
Corrected Total 23 44997.17856
R-Square Coeff Var Root MSE Peit
0.531596 5.348394 32.46294
Source DF Type I SS Mean Square
Trat 3 23920.32314 7973.44105
Source DF Type III SS Mean Square
Trat 3 23920.32314 7973.44105
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 1053.843
Number of Means 2 3
Critical Range 39.096149 47.41816
SNK Grouping Mean N Trat
A 644.44 6 1
A 621.58 6 2
A 603.42 6 4
B 558.42 6 3
Dependent Variable: Perna35
Sum of
Source DF Squares Mean Square
Model 3 3394.28622 1131.42874

F Value
8.00

35 Mean
042.019

F Value
8.00

F Value
8.00

4
105.55612

F Value
7.57

035 Mean
606.9663

F Value
7.57

F Value
7.57

4

52.459034

F Value
1.59

Pr > F
0.0011

Pr > F
0.0011

Pr > F
0.0011

Pr > F
0.0014

Pr > F
0.0014

Pr > F
0.0014

Pr > F
0.2230
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Error 20 14225.49037 711.27452
Corrected Total 23 17619.77660
R-Square Coeff Var Root MSE Pern
0.192641 4.617837 26.66973
Source DF Type I SS Mean Square
Trat 3 3394.286223 1131.428741
Source DF Type III SS Mean Square
Trat 3 3394.286223 1131.428741
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 711.2745
Number of Means 2 3
Critical Range 32.119198 38.956095
SNK Grouping Mean N Trat
A 588.87 6 4
A 585.51 6 1
A 577.57 6 2
A 558.20 6 3
Dependent Variable: Dorso35
Sum of
Source DF Squares Mean Square
Model 3 11464.66588 3821.55529
Error 20 41408.55011 2070.42751
Corrected Total 23 52873.21599
R-Square Coeff Var Root MSE Dors
0.216833 5.347511 45.50195
Source DF Type I SS Mean Square
Trat 3 11464.66588 3821.55529
Source DF Type III SS Mean Square
Trat 3 11464.66588 3821.55529
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 2070.428
Number of Means 2 3
Critical Range 54.799435 66.46405
SNK Grouping Mean N Trat
A 872.77 6 1
A 868.57 6 2
A 844.13 6 4
A 818.12 6 3
Dependent Variable: Visc42
Sum of
Source DF Squares Mean Square
Model 3 150.496676 50.165559
Error 20 9456.314160 472.815708
Corrected Total 23 9606.810836
R-Square Coeff Var Root MSE Visc
0.015666 7.200264 21.74433 3
Source DF Type I SS Mean Square
Trat 3 150.4966765 50.1655588
Source DF Type III SS Mean Square

a35 Mean
577.5373

F Value
1.59

F Value
1.59

4
43.097393

F Value
1.85

035 Mean
850.8996

F Value
1.85
F Value
1.85

4
73.529631

F Value
0.11

42 Mean
01.9934

F Value
0.11

F Value

Pr > F
0.2230

Pr > F
0.2230

Pr > F
0.1714

Pr > F
0.1714
Pr > F
0.1714

Pr > F
0.9555

Pr > F
0.9555

Pr > F
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Trat 3

150.4966765

Alpha

Error Degrees of Freedom

Error Mean Square

Number of Means 2

Critical Range 26.187378

SNK Grouping Mean

A 303.85

A 303.74

A 302.65

A 297.73

Dependent Variable: Car42
Sum
Source DF Squares
Model 3 43653.7795
Error 20 122235.8949
Corrected Total 23 165889.6744
R-Square Coeff Var
0.263149 2.912229
Source DF Type I SS
Trat 3 43653.77952
Source DF Type III SS
Trat 3 43653.77952
Alpha

Error Degrees of Freedom

Error Mean Square

Number of Means 2

Critical Range 94.152194

SNK Grouping Mean

A 2735.91

A 2697.86

A 2686.34

A 2617.78

Dependent Variable: Peito42
Sum
Source DF Squares
Model 3 5993.83385
Error 20 83784.11867
Corrected Total 23 89777.95251
R-Square Coeff Var
0.066763 7.908753
Source DF Type I SS
Trat 3 5993.833846
Source DF Type III SS
Trat 3 5993.833846
Alpha

Error Degrees of Freedom

Error Mean Square

Number of Means
Critical Range

SNK Grouping

2
77.949247

Mean

50.1655588
0.05
20
472.8157

3
31.761627

N Trat

[e)RNe)INe ) Ie)]
AN WER

of
Mean Square
14551.2598
6111.7947

Root MSE Car
78.17797 2

Mean Square
14551.25984

Mean Square
14551.25984

0.05
20
6111.795
3
114.19344
N Trat
6 2
6 4
6 1
6 3

of
Mean Square
1997.94462
4189.20593

Root MSE Peit

64.72408

Mean Square
1997.944615

Mean Square
1997.944615

0.05
20
4189.206

3
94.541534

N Trat

0.11 0.9555
4
35.138104
F Value Pr > F
2.38 0.0999
42 Mean
684.471
F Value Pr > F
2.38 0.0999
F Value Pr > F
2.38 0.0999
4
126.33298
F Value Pr > F
0.48 0.7019
042 Mean
818.3854
F Value Pr > F
0.48 0.7019
F Value Pr > F
0.48 0.7019
4
104.59194
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Dependent Variable: Perna42

Source
Model
Error
Corrected Total

R-Square
0.311777
Source
Trat
Source
Trat

Number of Means

Critical Range

A 836.42
A 830.20
A 810.10
A 796.81
Sum
DF Squares
3 11388.38684
20 25138.97689
23 36527.36373
Coeff Var
4.700961
DF Type I SS
3 11388.38684
DF Type III SS
3 11388.38684
Alpha

2
42.697738

a0 o

w AN R

of
Mean Square
3796.12895
1256.94884
Root MSE Pern
35.45347
Mean Square

Error Degrees of Freedom
Error Mean Square

5

3796.12895

Mean Square
3796.12895

0.05
20
1256.949

3
1.786384

F Value
3.02

a42 Mean
754.1751

F Value
3.02

F Value
3.02

4
57.29163

Means with the same letter are not significantly different.

SNK Grouping Mean
A 776.56

B A 762.49

B A 759.52

B 718.13

Dependent Variable: Dorso42

Source
Model
Error
Corrected Total

R-Square
0.111947
Source
Trat
Source
Trat

Number of Means

Critical Range

SNK Grouping

N Trat
6 2
6 4
6 1
6 3

F Value
0.84

MSE Dorso42 Mean

Sum of
DF Squares Mean Square
3 5188.40857 1729.46952
20 41158.49206 2057.92460
23 46346.90063
Coeff Var Root
4.127457 45.36435
DF Type I SS Mean Square
3 5188.408570 1729.469523
DF Type III SS Mean Square
3 5188.408570 1729.469523
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 2057.925
2 3
54.633723 66.263065
Mean N Trat
A 1113.09 6 4
A 1112.62 6 2
A 1092.61 6 3
A 1078.03 6 1

1099.087

F Value
0.84
F Value
0.84

4
73.30728

Pr > F
0.0538

Pr > F
0.0538

Pr > F
0.0538

Pr > F
0.4877

Pr > F
0.4877
Pr > F
0.4877
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APENDICE 9. Dados brutos: Peso das fracBes corporais (visceras, carcaca,
peito, perna e dorso), em gramas, dos frangos de corte fémeas, aos 16, 21, 28,
35 e 42 dias de idade

Box Trat Rep Viscl6 Carl6 Peitol6  Pernal6 Dorsol6
1 1 1 128,062 490,368 129,424 149,838 210,600
2 2 1 91,273 401,251 94,308 127,377 179,770
3 3 1 77,853 345,502 76,306 101,672 167,803
4 4 1 123,803 435,596 98,850 138,095 198,637
5 1 2 123,688 485,580 108,519 152,678 224,529
6 2 2 94,732 391,513 84,144 123,885 183,643
7 3 2 74,770 370,078 92,274 112,196 165,527
8 4 2 116,625 452,826 117,270 133,196 202,163
9 4 3 125,015 467,827 107,888 152,256 204,986

10 3 3 76,553 328,873 73,390 104,354 151,129
11 2 3 88,780 402,151 93,742 119,625 189,227
12 1 3 115,536 495,322 134,027 148,321 212,843
13 4 4 117,032 455,712 113,758 148,261 193,371
14 3 4 73,717 361,235 80,522 108,518 172,260
15 2 4 88,050 418,180 105,106 129,600 183,513
16 1 4 124,734 453,603 104,010 141,443 208,668
17 2 5 91,834 409,855 94,575 132,626 182,101
18 4 5 129,473 474,735 110,263 148,420 212,104
19 1 5 114,143 482,816 110,548 153,432 219,812
20 3 5 81,995 355,508 86,190 107,405 162,353
21 2 6 84,404 412,254 96,758 123,661 192,003
22 4 6 121,658 469,664 109,519 144,502 215,774
23 1 6 122,394 454,151 94,715 150,707 208,983
24 3 6 77,043 346,087 68,438 107,161 170,489

Box Trat Rep Visc2l Car2l Peito21  Perna2l Dorso21
1 1 1 148,080 822,903 250,679 242,746 328,421
2 2 1 145,756 708,952 187,018 216,490 303,837
3 3 1 132,315 643,436 170,729 199,006 274,234
4 4 1 146,271 749,638 221,020 222,633 304,372
5 1 2 166,276 812,721 223,347 253,529 334,747
6 2 2 145,175 699,434 167,470 206,356 323,015
7 3 2 139,100 660,594 174,536 191,461 293,539
8 4 2 138,945 777,981 204,761 231,763 342,019
9 4 3 143,390 795,903 192,155 221,762 381,987

10 3 3 129,805 608,494 152,893 189,321 266,280
11 2 3 124,271 707,713 189,566 216,421 299,620
12 1 3 150,749 808,226 231,148 243,314 333,234
13 4 4 166,820 711,287 182,171 226,691 300,378
14 3 4 129,022 635,669 164,687 191,960 278,499
15 2 4 144,094 706,855 197,420 207,631 300,669
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APENDICE 9. CONTINUACAO. Dados brutos: Peso das fragdes corporais
(visceras, carcaca, peito, perna e dorso), em gramas, dos frangos de corte
fémeas, aos 16, 21, 28, 35 e 42 dias de idade

Box Trat Rep Visc2l Car21 Peito2l  Perna2l Dorso21
16 1 4 149,490 759,676 211,176 236,739 311,762
17 2 5 147,618 718,813 181,606 218,130 317,556
18 4 5 154,608 813,301 205,607 245,332 361,288
19 1 5 134,237 793,263 235,548 239,093 316,090
20 3 5 136,240 646,075 162,317 201,167 283,123
21 2 6 150,185 668,271 180,979 192,864 293,348
22 4 6 129,120 806,024 227,428 243,568 333,561
23 1 6 140,781 763,569 222,424 229,751 317,674
24 3 6 116,514 641,082 168,920 189,781 282,381

Box Trat Rep Visc28 Car28 Peito28 Perna28  Dorso28

1 1 1 213,034 1311,835 406,010 363,262 533,446
2 2 1 178,704 1247,553 338,525 358,756 547,799
3 3 1 198,284 1150,662 304,925 336,158 506,908
4 4 1 189,616 1194,692 309,524 354,681 529,829
5 1 2 194,028 1322,921 422,485 363,192 532,994
6 2 2 193,204 1181,042 341,920 342,979 490,424
7 3 2 224,759  1120,450 314,172 330,449 474,045
8 4 2 202,235 1250,548 379,995 352,730 516,750
9 4 3 217,100 1324,604 363,480 373,134 581,030
10 3 3 215,357 1036,043 271,699 301,733 463,309
11 2 3 201,143 1180,469 340,021 350,437 489,779
12 1 3 216,594 1283,986 387,722 360,569 535,696
13 4 4 200,629 1147,387 340,064 342,686 463,763
14 3 4 191,786 1127,546 305,575 331,023 773,352
15 2 4 199,670 1208,419 320,817 350,187 535,375
16 1 4 226,141 1197,826 346,440 349,022 501,332
17 2 5 195,211 1217,389 351,809 345,374 517,524
18 4 5 242,034 1299,230 357,288 365,146 575,747
19 1 5 189,304 1265,794 350,919 374,652 535,137
20 3 5 202,192 1129,591 307,414 324,951 492,584
21 2 6 181,471 1120,699 305,365 336,724 479,124
22 4 6 204,976  1256,132 353,189 386,300 512,439
23 1 6 166,519 1156,229 365,125 343,549 447,002
24 3 6 190,976 1102,206 299,560 337,209 464,891
Box Trat Rep Visc35 Car35 Peito35 Perna35 Dorso35
1 1 1 284,503 1795,409 565,324 481,077 747,511
2 2 1 262,937 1792,255 551,446 510,574 723,459
3 3 1 312,122 1694,574 477,458 476,771 736,796
4 4 1 248,721 1729,788 535,313 474,514 718,015
5 1 2 283,393 1831,157 535,177 538,992 753,717
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APENDICE 9. CONTINUACAO. Dados brutos: Peso das fracdes corporais
(visceras, carcaca, peito, perna e dorso), em gramas, dos frangos de corte
fémeas, aos 16, 21, 28, 35 e 42 dias de idade

Box Trat Rep Visc35 Car35 Peito35 Perna35 Dorso35
6 2 2 244512 1708,234 499,072 515,596 690,551
7 3 2 276,976  1658,696 445,478 485,498 722,981
8 4 2 257,500 1689,334 521,561 475,091 692,682
9 4 3 240,410 1864,621 566,719 541,578 751,610

10 3 3 207,619 1534,578 473,117 443,382 610,645
11 2 3 237,941 1689,236 523,663 481,674 679,556
12 1 3 240,638 1787,128 539,941 522,558 722,456
13 4 4 218,721 1581,360 436,414 467,733 671,051
14 3 4 254,181 1606,246 436,223 489,764 678,005
15 2 4 214,549 1706,513 513,051 488,359 704,554
16 1 4 237,237 1643,636 504,793 469,686 655,327
17 2 5 238,397 1684,749 459,727 503,773 721,799
18 4 5 261,774 1786,289 545,006 501,555 733,827
19 1 5 247,587 1736,727 510,681 513,782 709,164
20 3 5 234,445 1616,860 454,338 478,052 675,309
21 2 6 213,098 1684,159 531,026 463,430 686,266
22 4 6 241,861 1714,318 457,515 506,106 744,691
23 1 6 204,224  1534,249 457,196 421,790 648,079
24 3 6 242,359 1572,641 441,632 464,252 661,371

Box Trat Rep Visc42 Car42 Peito42  Perna42 Dorso42
1 1 1 368,896 2353,987 712,997 621,976 1004,368
2 2 1 380,929 2364,574 700,715 630,914 1028,076
3 3 1 345,369 2352,996 771,369 622,707 950,059
4 4 1 296,974 2307,342 706,555 633,139 954,953
5 1 2 320,181 2370,697 735,299 663,576 974,559
6 2 2 322,744 2246,260 694,298 550,359 991,143
7 3 2 326,633 2300,298 762,781 603,051 922,989
8 4 2 310,324 2347,176 710,359 630,804 998,678
9 4 3 321,787 2440,939 742,138 669,084  1020,440

10 3 3 296,052 2080,503 609,399 611,943 849,497
11 2 3 295,827 2194,256 681,503 608,157 898,483
12 1 3 269,320 2286,092 734,368 650,858 892,515
13 4 4 306,496 2198,043 716,461 596,212 878,099
14 3 4 328,098 2197,132 623,828 592,441 971,054
15 2 4 313,087 2263,401 633,154 670,047 947,238
16 1 4 300,972 2198,224 652,790 606,052 924,487
17 2 5 312,219 2289,257 666,347 631,772 984,852
18 4 5 305,646 2506,297 803,571 691,316 1005,853
19 1 5 349,237 2247,458 635,127 623,008 975,000
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APENDICE 9. CONTINUACAO. Dados brutos: Peso das fracdes corporais
(visceras, carcaca, peito, perna e dorso), em gramas, dos frangos de corte

fémeas, aos 16, 21, 28, 35 e 42 dias de idade

Box Trat Rep Visc42 Car42 Peito42  Perna42 Dorso42
20 3 5 286,863 2280,190 642,188 639,358 995,815
21 2 6 302,743 2246,001 733,759 619,248 879,725
22 4 6 293,882 2277,289 659,185 656,257 936,674
23 1 6 258,386 2130,915 743,247 548,685 823,542
24 3 6 297,561 2146,531 588,876 625,220 936,978
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APENDICE 10. Andlise estatistica do peso das fracdes corporais (visceras,
carcaca, peito, perna e dorso) dos frangos de corte fémeas, aos 16, 21, 28, 35

e 42 dias de idade

Dependent Variable: Visclé

Sum of
Source DF Squares Mean Square F Value
Model 3 9359.227394 3119.742465 166.09
Error 20 375.675713 18.783786
Corrected Total 23 9734.903107
R-Square Coeff Var Root MSE Viscl6 Mean
0.961409 4.222880 4.334026 102.6320
Source DF Type I SS Mean Square F Value
Trat 3 9359.227394 3119.742465 166.09
Source DF Type III SS Mean Square F Value
Trat 3 9359.227394 3119.742465 166.09
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 18.78379
Number of Means 2 3 4
Critical Range 5.2196049 6.3306507 7.003642

Means with the same letter are not

significantly different.

SNK Grouping Mean N Trat
A 122.268 6 4
A 121.426 6 1
B 89.846 6 2
C 76.988 6 3
Dependent Variable: Caril6
Sum of
Source DF Squares Mean Square F Value
Model 3 58103.13520 19367.71173 92.04
Error 20 4208.51753 210.42588
Corrected Total 23 62311.65273
R-Square Coeff Var Root MSE Carlé Mean
0.932460 3.426398 14.50606 423.3619
Source DF Type I SS Mean Square F Value
Trat 3 58103.13520 19367.71173 92.04
Source DF Type III SS Mean Square F Value
Trat 3 58103.13520 19367.71173 92.04
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 210.4259
Number of Means 2 3 4
Critical Range 17.47011 21.1888 23.441314
SNK Grouping Mean N Trat
A 476.973 6 1
B 459.393 6 4
C 405.867 6 2
D 351.214 6 3
Dependent Variable: Peitol6
Sum of
Source DF Squares Mean Square F Value

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F



Model
Error
Corrected Total

R-Square
0.689091

Source
Trat

Source
Trat

Number of Means 2

Critical Range

14.78

Peitol6 Mean

3 4322.610292 1440.870097
20 1950.302558 97.515128
23 6272.912850

Coeff Var Root MSE
9.938996 9.874975
DF Type I SS Mean Square

3 4322.610292 1440.870097
DF Type III SS Mean Square

3 4322.610292 1440.870097

Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 97.51513
3
11.892744 14.424235

99.35586

F Value
14.78

F Value
14.78

4
15.957629

Means with the same letter are not significantly different.

Dependent Variable: Pernal6

Source
Model
Error
Corrected Total

R-Square
0.927200

Source
Trat

Source
Trat

Number of Means 2

Critical Range

SNK Grouping

Dependent Variable: Dorsol6

Source

Model

Error

Corrected Total
R-Square
0.899821

Source

A 113.540 6 1
A 109.591 6 4
B 94.772 6 2
C 79.520 6 3
Sum of
DF Squares Mean Square F Value
3 6687.282616 2229.094205 84.91
20 525.056730 26.252837
23 7212.339347
Coeff Var Root MSE Pernalé Mean
3.892409 5.123752 131.6345
DF Type I SS Mean Square F Value
3 6687.282616 2229.094205 84.91
DF Type III SS Mean Square F Value
3 6687.282616 2229.094205 84.91
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 26.25284
3 4
6.1706965 7.4841917 8.2798123
Mean N Trat
A 149.403 6 1
A 144.122 6 4
B 126.129 6 2
C 106.884 6 3
Sum of
DF Squares Mean Square F Value
3 8593.321995 2864.440665 59.88
20 956.717080 47.835854
23 9550.039075
Coeff Var Root MSE Dorsol6 Mean
3.598913 6.916347 192.1788
DF Type I SS Mean Square F Value

<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
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Trat 3 8593.321995 2864 .440665 59.88 <.0001
Source DF Type III SS Mean Square F Value Pr > F
Trat 3 8593.321995 2864 .440665 59.88 <.0001
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 47.83585
Number of Means 2 3 4
Critical Range 8.3295748 10.102609 11.176585
SNK Grouping Mean N Trat
A 214.239 6 1
B 204.506 6 4
C 185.043 6 2
D 164.927 6 3
Dependent Variable: Visc21
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 3 1156.568512 385.522837 3.54 0.0333
Error 20 2177.955518 108.897776
Corrected Total 23 3334.524030
R-Square Coeff Var Root MSE Visc21 Mean
0.346847 7.347018 10.43541 142.0360
Source DF Type I SS Mean Square F Value Pr > F
Trat 3 1156.568512 385.522837 3.54 0.0333
Source DF Type III SS Mean Square F Value Pr > F
Trat 3 1156.568512 385.522837 3.54 0.0333
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 108.8978
Number of Means 2 3 4
Critical Range 12.567693 15.242854 16.863273
SNK Grouping Mean N Trat
A 148.269 6 1
A 146.526 6 4
B A 142.850 6 2
B 130.499 6 3
Dependent Variable: Car2l
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 3 90741.5112 30247.1704 42.97 <.0001
Error 20 14078.3894 703.9195
Corrected Total 23 104819.9006
R-Square Coeff Var Root MSE Car2l Mean
0.865690 3.646964 26.53148 727.4950
Source DF Type I SS Mean Square F Value Pr > F
Trat 3 90741.51123 30247.17041 42.97 <.0001
Source DF Type III SS Mean Square F Value Pr > F
Trat 3 90741.51123 30247.17041 42.97 <.0001
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 703.9195
Number of Means 2 3 4
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Critical Range 31.952699
SNK Grouping Mean
A 793.39
A 775.69
B 701.67
C 639.22
Dependent Variable: Peito21
Sum
Source DF Squares
Model 3 13477.59211
Error 20 3153.43534
Corrected Total 23 16631.02745
R-Square Coeff Var
0.810388 6.404317
Source DF Type I SS
Trat 3 13477.59211
Source DF Type III SS
Trat 3 13477.59211
Alpha

Error Degrees of Freedom
Error Mean Square

Number of Means 2

Critical Range 15.122481

SNK Grouping Mean

A 229.054

B 205.524

C 184.010

D 165.680

Dependent Variable: Perna2l
Sum
Source DF Squares
Model 3 8215.285626
Error 20 1433.667903
Corrected Total 23 9648.953530
R-Square Coeff Var
0.851417 3.864920
Source DF Type I SS
Trat 3 8215.285626
Source DF Type III SS
Trat 3 8215.285626
Alpha

Error Degrees of Freedom
Error Mean Square

Number of Means
Critical Range

SNK Grouping

0O W > >

2
10.196599

Mean

240.862
231.958
209.649
193.782

38.754155 42.873986
N Trat
6 1
6 4
6 2
6 3
of
Mean Square F Value
4492.53070 28.49
157.67177
Root MSE Peito21 Mean
12.55674 196.0668
Mean Square F Value
4492 .53070 28.49
Mean Square F Value
4492 .53070 28.49
0.05
20
157.6718
3 4
18.341454 20.291275
N Trat
6 1
6 4
6 2
6 3
of
Mean Square F Value
2738.428542 38.20
71.683395
Root MSE Perna2l Mean
8.466605 219.0629
Mean Square F Value
2738.428542 38.20
Mean Square F Value
2738.428542 38.20
0.05
20
71.6834
3 4
12.367049 13.68175
N Trat
6 1
6 4
6 2
6 3

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001
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Dependent Variable: Dorso2l

Sum of
Source DF Squares Mean Square F Value
Model 3 11105.22121 3701.74040 11.21
Error 20 6606.10612 330.30531
Corrected Total 23 17711.32733
R-Square Coeff Var Root MSE Dorso2l Mean
0.627012 5.830054 18.17430 311.7347
Source DF Type I SS Mean Square F Value
Trat 3 11105.22121 3701.74040 11.21
Source DF Type III SS Mean Square F Value
Trat 3 11105.22121 3701.74040 11.21
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 330.3053
Number of Means 2 3 4
Critical Range 21.887887 26.546946 29.369067
SNK Grouping Mean N Trat
A 337.27 6 4
B A 323.65 6 1
B 306.34 6 2
C 279.68 6 3
Dependent Variable: Visc28
Sum of
Source DF Squares Mean Square F Value
Model 3 1005.651449 335.217150 1.24
Error 20 5413.175352 270.658768
Corrected Total 23 6418.826802
R-Square Coeff Var Root MSE Visc28 Mean
0.156672 8.166368 16.45171 201.4569
Source DF Type I SS Mean Square F Value
Trat 3 1005.651449 335.217150 1.24
Source DF Type III SS Mean Square F Value
Trat 3 1005.651449 335.217150 1.24
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 270.6588
Number of Means 2 3 4
Critical Range 19.813314 24.030778 26.585414
SNK Grouping Mean N Trat
A 209.432 6 4
A 203.892 6 3
A 200.937 6 1
A 191.567 6 2
Dependent Variable: Car28
Sum of
Source DF Squares Mean Square F Value
Model 3 79212.1855 26404.0618 8.71
Error 20 60615.6058 3030.7803
Corrected Total 23 139827.7913

R-Square

Coeff Var

Root MSE Car28 Mean

Pr > F
0.0002

Pr > F
0.0002

Pr > F
0.0002

Pr > F
0.3220

Pr > F
0.3220

Pr > F
0.3220

Pr > F
0.0007
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0.566498 4.582420 55.05252 1201.385
Source DF Type I SS Mean Square F Value
Trat 3 79212.18546 26404.06182 8.71
Source DF Type III SS Mean Square F Value
Trat 3 79212.18546 26404.06182 8.71
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 3030.78
Number of Means 2 3 4
Critical Range 66.301491 80.414435 88.963037
SNK Grouping Mean N Trat
A 1256.43 6 1
A 1245.43 6 4
A 1192.60 6 2
B 1111.08 6 3
Dependent Variable: Peito28
Sum of
Source DF Squares Mean Square F Value
Model 3 19766.97557 6588.99186 12.98
Error 20 10149.41215 507.47061
Corrected Total 23 29916.38772
R-Square Coeff Var Root MSE Peito28 Mean
0.660741 6.606155 22.52711 341.0018
Source DF Type I SS Mean Square F Value
Trat 3 19766.97557 6588.99186 12.98
Source DF Type III SS Mean Square F Value
Trat 3 19766.97557 6588.99186 12.98
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 507.4706
Number of Means 2 3 4
Critical Range 27.130107 32.905026 36.403054
SNK Grouping Mean N Trat
A 379.78 6 1
B 350.59 6 4
B 333.08 6 2
C 300.56 6 3
Dependent Variable: Perna28
Sum of
Source DF Squares Mean Square F Value
Model 3 4629.912499 1543.304166 10.29
Error 20 2999.510339 149.975517
Corrected Total 23 7629.422838
R-Square Coeff Var Root MSE Perna28 Mean
0.606850 3.509471 12.24645 348.9543
Source DF Type I SS Mean Square F Value
Trat 3 4629.912499 1543.304166 10.29
Source DF Type III SS Mean Square F Value
Trat 3 4629.912499 1543.304166 10.29

Alpha

0.05

Pr > F
0.0007

Pr > F
0.0007

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
0.0003

Pr > F
0.0003



Error Degrees of Freedom 20
Error Mean Square 149.9755
Number of Means 2 3 4
Critical Range 14.748785 17.888214 19.789853
SNK Grouping Mean N Trat
A 362.446 6 4
A 359.041 6 1
A 347.409 6 2
B 326.920 6 3
Dependent Variable: Dorso28
Sum of
Source DF Squares Mean Square F Value
Model 3 1876.49161 625.49720 0.13
Error 20 92715.27844 4635.76392
Corrected Total 23 94591.77005
R-Square Coeff Var Root MSE Dorso28 Mean
0.019838 13.07231 68.08644 520.8449
Source DF Type I SS Mean Square F Value
Trat 3 1876.491610 625.497203 0.13
Source DF Type III SS Mean Square F Value
Trat 3 1876.491610 625.497203 0.13
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 4635.764
Number of Means 2 3 4
Critical Range 81.998654 99.452898 110.02542
SNK Grouping Mean N Trat
A 529.93 6 4
A 529.18 6 3
A 514.27 6 1
A 510.00 6 2
Dependent Variable: Visc35
Sum of
Source DF Squares Mean Square F Value
Model 3 1226.04099 408.68033 0.58
Error 20 14190.90352 709.54518
Corrected Total 23 15416.94451
R-Square Coeff Var Root MSE Visc35 Mean
0.079526 10.82504 26.63729 246.0711
Source DF Type I SS Mean Square F Value
Trat 3 1226.040988 408.680329 0.58
Source DF Type III SS Mean Square F Value
Trat 3 1226.040988 408.680329 0.58
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 709.5452
Number of Means 2 3 4
Critical Range 32.080128 38.908708 43.044969
SNK Grouping Mean N Trat

A 254.62 6 3

Pr > F
0.9381

Pr > F
0.9381

Pr > F
0.9381

Pr > F
0.6375

Pr > F
0.6375

Pr > F
0.6375
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A 249.60 6 1
A 244.83 6 4
A 235.24 6 2
Dependent Variable: Car35
Sum of
Source DF Squares Mean Square F Value
Model 3 51442.9291 17147 .6430 2.57
Error 20 133492.2197 6674.6110
Corrected Total 23 184935.1487
R-Square Coeff Var Root MSE Car35 Mean
0.278167 4.824375 81.69829 1693.448
Source DF Type I SS Mean Square F Value
Trat 3 51442.92908 17147 .64303 2.57
Source DF Type III SS Mean Square F Value
Trat 3 51442.92908 17147 .64303 2.57
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 6674.611
Number of Means 2 3 4
Critical Range 98.391832 119.33553 132.02171
SNK Grouping Mean N Trat
A 1727.62 6 4
A 1721.38 6 1
A 1710.86 6 2
A 1613.93 6 3
Dependent Variable: Peito35
Sum of
Source DF Squares Mean Square F Value
Model 3 16092.31866 5364.10622 4.01
Error 20 26725.25229 1336.26261
Corrected Total 23 42817.57095
R-Square Coeff Var Root MSE Peito35 Mean
0.375834 7.322047 36.55493 499.2447
Source DF Type I SS Mean Square F Value
Trat 3 16092.31866 5364.10622 4.01
Source DF Type III SS Mean Square F Value
Trat 3 16092.31866 5364.10622 4.01
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 1336.263
Number of Means 2 3 4
Critical Range 44.024251 53.395259 59.071539
SNK Grouping Mean N Trat
A 518.85 6 1
A 513.00 6 2
A 510.42 6 4
B 454.71 6 3
Dependent Variable: Perna35
Sum of
Source DF Squares Mean Square F Value
Model 3 1880.82512 626.94171 0.76

Pr > F
0.0830

Pr > F
0.0830

Pr > F
0.0830

Pr > F
0.0218

Pr > F
0.0218

Pr > F
0.0218

Pr > F
0.5282
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Error 20 16439.26247 821.96312
Corrected Total 23 18320.08759
R-Square Coeff Var Root MSE Pern
0.102665 5.873180 28.66990
Source DF Type I SS Mean Square
Trat 3 1880.825118 626.941706
Source DF Type III SS Mean Square
Trat 3 1880.825118 626.941706
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 821.9631
Number of Means 2 3
Critical Range 34.528064 41.877713
SNK Grouping Mean N Trat
A 494.43 6 4
A 493.90 6 2
A 491.31 6 1
A 472.95 6 3
Dependent Variable: Dorso35
Sum of
Source DF Squares Mean Square
Model 3 4446.78095 1482.26032
Error 20 27126.45304 1356.32265
Corrected Total 23 31573.23399
R-Square Coeff Var Root MSE Dors
0.140840 5.248867 36.82829
Source DF Type I SS Mean Square
Trat 3 4446.780950 1482.260317
Source DF Type III SS Mean Square
Trat 3 4446.780950 1482.260317
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 1356.323
Number of Means 2 3
Critical Range 44.353467 53.794552
SNK Grouping Mean N Trat
A 718.65 6 4
A 706.04 6 1
A 701.03 6 2
A 680.85 6 3
Dependent Variable: Visc42
Sum of
Source DF Squares Mean Square
Model 3 737.00253 245.66751
Error 20 17370.60781 868.53039
Corrected Total 23 18107.61035
R-Square Coeff Var Root MSE Visc
0.040701 9.417828 29.47084 3
Source DF Type I SS Mean Square
Trat 3 737.0025346 245.6675115
Source DF Type III SS Mean Square

a35 Mean
488.1495

F Value
0.76

F Value
0.76

4
46.329599

F Value
1.09

035 Mean
701.6425

F Value
1.09

F Value
1.09

4
59.513279

F Value
0.28

42 Mean
12.9261

F Value
0.28
F Value

Pr > F
0.5282

Pr > F
0.5282

Pr > F
0.3751

Pr > F
0.3751

Pr > F
0.3751

Pr > F
0.8372

Pr > F
0.8372
Pr > F
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Trat 3 737.0025346 245.6675115 0.28 0.8372
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 868.5304
Number of Means 2 3 4
Critical Range 35.492662 43.047635 47.623892
SNK Grouping Mean N Trat
A 321.26 6 2
A 313.43 6 3
A 311.17 6 1
A 305.85 6 4
Dependent Variable: Car42
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 3 45627 .5544 15209.1848 1.75 0.1899
Error 20 174190.1526 8709.5076
Corrected Total 23 219817.7069
R-Square Coeff Var Root MSE Car42 Mean
0.207570 4.100245 93.32474 2276.077
Source DF Type I SS Mean Square F Value Pr > F
Trat 3 45627 .55438 15209.18479 1.75 0.1899
Source DF Type III SS Mean Square F Value Pr > F
Trat 3 45627 .55438 15209.18479 1.75 0.1899
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 8709.508
Number of Means 2 3 4
Critical Range 112.39393 136.31812 150.80967
SNK Grouping Mean N Trat
A 2346.18 6 4
A 2267.29 6 2
A 2264.56 6 1
A 2226.28 6 3
Dependent Variable: Peito42
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 3 10532.93443 3510.97814 1.17 0.3459
Error 20 59999.56045 2999.97802
Corrected Total 23 70532.49488
R-Square Coeff Var Root MSE Peito42 Mean
0.149334 7.890183 54.77206 694.1798
Source DF Type I SS Mean Square F Value Pr > F
Trat 3 10532.93443 3510.97814 1.17 0.3459
Source DF Type III SS Mean Square F Value Pr > F
Trat 3 10532.93443 3510.97814 1.17 0.3459
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 2999.978
Number of Means 2 3 4
Critical Range 65.963714 80.00476 88.509811
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SNK Grouping Mean N Trat
A 723.04 6 4
A 702.30 6 1
A 684.96 6 2
A 666.41 6 3
Dependent Variable: Perna42
Sum of
Source DF Squares Mean Square F Value
Model 3 3663.15417 1221.05139 1.07
Error 20 22857.90029 1142.89501
Corrected Total 23 26521.05445
R-Square Coeff Var Root MSE Perna42 Mean
0.138122 5.410454 33.80673 624.8410
Source DF Type I SS Mean Square F Value
Trat 3 3663.154167 1221.051389 1.07
Source DF Type III SS Mean Square F Value
Trat 3 3663.154167 1221.051389 1.07
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 1142.895
Number of Means 2 3 4
Critical Range 40.714512 49.381009 54.630546
SNK Grouping Mean N Trat
A 646.14 6 4
A 619.03 6 1
A 618.42 6 2
A 615.79 6 3
Dependent Variable: Dorso42
Sum of
Source DF Squares Mean Square F Value
Model 3 4273.22890 1424.40963 0.43
Error 20 65700.86246 3285.04312
Corrected Total 23 69974.09136
R-Square Coeff Var Root MSE Dorso42 Mean
0.061069 6.047757 57.31530 947.7115
Source DF Type I SS Mean Square F Value
Trat 3 4273.228898 1424.409633 0.43
Source DF Type III SS Mean Square F Value
Trat 3 4273.228898 1424.409633 0.43
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 3285.043
Number of Means 2 3 4
Critical Range 69.026619 83.719635 92.619602
SNK Grouping Mean N Trat
A 965.78 6 4
A 954.92 6 2
A 937.73 6 3
A 932.41 6 1

Pr > F
0.3848

Pr > F
0.3848

Pr > F
0.3848

Pr > F
0.7313

Pr > F
0.7313

Pr > F
0.7313
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APENDICE 11. Dados brutos: Analise da qualidade da carne de peito dos

frangos de corte machos e fémeas

161

Machos Fémeas
Box Trat Rep Des Coc Tex Oxi Des Coc Tex  Oxi
1 1 1 2,66 2539 2,50 1,45 16,04 20,15 2,60 1,76
2 2 1 3,56 14,93 3,25 1,97 15,15 25,68 3,00 0,99
3 3 1 297 23,19 2,65 1,33 11,87 2494 3,65 0,89
4 4 1 3,15 16,93 2,75 1,33 16,57 1,10 2,15 0,91
5 1 2 2,49 19,08 1,35 0,90 16,04 24,77 3,39 131
6 2 2 571 1452 1,75 1,23 12,22 19,35 2,22 1,01
7 3 2 2,86 23,23 1,60 2,20 8,75 2168 2,18 1,59
8 4 2 298 24,31 1,33 1,16 12,40 320 2,01 222
9 4 3 4,72 26,72 2,63 1,86 17,59 24,18 2,00 2,40
10 3 3 265 17,58 1,10 2,25 15,79 21,78 3,50 2,44
11 2 3 3,09 23,33 1,05 0,92 14,06 23,27 3,10 2,23
12 1 3 4,75 25,88 2,68 1,21 936 24,65 1,40 1,12
13 4 4 2,39 23,40 2,38 2,24 19,22 27,08 1,34 1,56
14 3 4 4,98 23,78 3,93 1,06 15,30 22,39 1,76 2,06
15 2 4 3,19 2359 2,35 1,56 16,03 28,49 4,10 1,71
16 1 4 280 23,14 1,85 1,52 11,73 25,15 3,73 1,69
17 2 5 5,32 26,14 1,38 1,03 15,22 22,05 2,34 2,40
18 4 5 6,60 2590 2,20 1,22 13,60 19,62 3,20 1,98
19 1 5 4,49 26,12 3,13 1,10 12,74 2193 1,12 2,22
20 3 5 2,98 2493 2,65 0,87 928 22,60 1,89 1,80
21 2 6 1,53 2513 1,70 1,41 7,72 2320 250 1,04
22 4 6 2,15 2511 2,05 1,25 13,26 26,56 1,93 2,05
23 1 6 4,09 1530 1,75 1,30 12,65 13,69 150 2,44
24 3 6 561 20,88 1,21 1,54 10,73 36,16 3,00 0,99

*des=perda de agua por descongelamneto (%), coc=perda de agua por coccao
(%), tex= textura (kgf.cm?) e oxi=oxidacéo lipidica (mg malonaldeido/kg de

amostra)



APENDICE 12. Analise estatistica: Anélise da qualidade da carne de peito dos

frangos de corte machos e fémeas

Machos

Dependent Variable: Des

Dependent Variable: Tex

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 3 0.11019865 0.03673288 0.02 0.9965
Error 20 39.71164807 1.98558240
Corrected Total 23 39.82184672
R-Square Coeff Var Root MSE Des Mean
0.002767 38.55616 1.409107 3.654687
Source DF Type I SS Mean Square F Value Pr > F
Trat 3 0.11019865 0.03673288 0.02 0.9965
Source DF Type III SS Mean Square F Value Pr > F
Trat 3 0.11019865 0.03673288 0.02 0.9965
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 1.985582
Number of Means 2 3 4
Critical Range 1.697032 2.0582624 2.2770697
SNK Grouping Mean N Trat
A 3.7343 6 2
A 3.6737 6 3
A 3.6637 6 4
A 3.5470 6 1
Dependent Variable: Coc
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 3 18.2993403 6.0997801 0.37 0.7743
Error 20 328.2799631 16.4139982
Corrected Total 23 346.5793033
R-Square Coeff Var Root MSE Coc Mean
0.052800 18.05542 4.051419 22.43879
Source DF Type I SS Mean Square F Value Pr > F
Trat 3 18.29934027 6.09978009 0.37 0.7743
Source DF Type III SS Mean Square F Value Pr > F
Trat 3 18.29934027 6.09978009 0.37 0.7743
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 16.414
Number of Means 2 3 4
Critical Range 4.8792521 5.9178503 6.5469581
SNK Grouping Mean N Trat
A 23.728 6 4
A 22.486 6 1
A 22.268 6 3
A 21.274 6 2
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Sum of
Source DF Squares Mean Square F Value Pr > F
Model 3 0.39118646 0.13039549 0.21 0.8898
Error 20 12.54681250 0.62734063
Corrected Total 23 12.93799896
R-Square Coeff Var Root MSE Tex Mean
0.030235 37.13815 0.792048 2.132708
Source DF Type I SS Mean Square F Value Pr > F
Trat 3 0.39118646 0.13039549 0.21 0.8898
Source DF Type III SS Mean Square F Value Pr > F
Trat 3 0.39118646 0.13039549 0.21 0.8898
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 0.627341
Number of Means 2 3 4
Critical Range 0.9538889 1.1569338 1.2799237
SNK Grouping Mean N Trat
A 2.2208 6 4
A 2.2092 6 1
A 2.1883 6 3
A 1.9125 6 2
Dependent Variable: Oxi
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 3 0.34595136 0.11531712 0.63 0.6014
Error 20 3.63477213 0.18173861
Corrected Total 23 3.98072349
R-Square Coeff Var Root MSE Oxi Mean
0.086907 30.18689 0.426308 1.412229
Source DF Type I SS Mean Square F Value Pr > F
Trat 3 0.34595136 0.11531712 0.63 0.6014
Source DF Type III SS Mean Square F Value Pr > F
Trat 3 0.34595136 0.11531712 0.63 0.6014
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 0.181739
Number of Means 2 3 4
Critical Range 0.5134163 0.6227022 0.6888997
SNK Grouping Mean N Trat
A 1.5408 6 3
A 1.51e3 6 4
A 1.3529 6 2
A 1.2449 6 1
Fémeas
Dependent Variable: Des
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 3 37.9780421 12.6593474 1.55 0.2322
Error 20 163.1388136 8.1569407

Corrected Total 23 201.1168557



R-Square Coeff Var Root MSE Des Mean
0.188836 21.20004 2.856036 13.47184
Source DF Type I SS Mean Square F Value
Trat 3 37.97804209 12.65934736 1.55
Source DF Type III SS Mean Square F Value
Trat 3 37.97804209 12.65934736 1.55
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 8.156941
Number of Means 2 3 4
Critical Range 3.4396141 4.1717708 4.6152585
SNK Grouping Mean N Trat
A 15.441 6 4
A 13.399 6 2
A 13.093 6 1
A 11.955 6 3
Dependent Variable: Coc
Sum of
Source DF Squares Mean Square F Value
Model 3 220.467848 73.489283 1.47
Error 20 998.637676 49.931884
Corrected Total 23 1219.105524
R-Square Coeff Var Root MSE Coc Mean
0.180844 32.38577 7.066250 21.81899
Source DF Type I SS Mean Square F Value
Trat 3 220.4678476 73.4892825 1.47
Source DF Type III SS Mean Square F Value
Trat 3 220.4678476 73.4892825 1.47
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 49.93188
Number of Means 2 3 4
Critical Range 8.5101074 10.32157 11.418823

Means with the same letter are not significantly different.

SNK Grouping

A
A
A
A
Dependent Variable: Tex

Source DF
Model 3
Error 20
Corrected Total 23

R-Square

0.137576
Source DF
Trat 3
Source DF

Trat 3

Mean

24.925
23.674
21.721
16.956

Sum of
Squares
2.20754479
13.83850417
16.04604896

Coeff Var
33.51018

Type I SS
2.20754479

Type III SS
2.20754479

N Trat

a oo

Mean Square F Value
0.73584826 1.06
0.69192521

Root MSE Tex Mean
0.831820 2.482292

Mean Square F Value
0.73584826 1.06

Mean Square F Value
0.73584826 1.06

Pr > F
0.2322

Pr > F
0.2322

Pr > F
0.2524

Pr > F
0.2524
Pr > F
0.2524

Pr > F
0.3868

Pr > F
0.3868

Pr > F
0.3868
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Alpha

Error Degrees of Freedom
Error Mean Square

Number of Means
Critical Range

SNK Grouping

A
A
A
A
Dependent Variable: Oxi

Source DF
Model 3
Error 20
Corrected Total 23

R-Square

0.043631
Source DF
Trat 3
Source DF
Trat 3

Alpha

2
1.0017876

Mean

2.8750
2.6625
2.2883
2.1033

Sum of
Squares
0.30278791
6.63701818
6.93980609

Coeff Var

33.88593
Type I SS
0.30278791

Type III SS
0.30278791

[e)RNe)INe ) Ie)]

Root
0.57

Error Degrees of Freedom
Error Mean Square

Number of Means
Critical Range

SNK Grouping

> > > >

2
0.6937733

Mean

1.8532
1.7553
1.6292
1.5624

=

a O

0.05
20
0.691925

3 4
.2150282 1.344194

Trat

AR WN

F Value
0.30

Mean Square
0.10092930
0.33185091

MSE Oxi Mean
6065 1.700013
Mean Square F Value

0.10092930 0.30

F Value
0.30

Mean Square
0.10092930

0.05
20
0.331851

3 4
0.84145 0.9309018

Trat
a4

1
3

Pr > F
0.8221

Pr > F
0.8221

Pr > F
0.8221
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APENDICE 13. Dados brutos: Mortalidade de 1 a 42 dias de idade

166

BOX Trat Rep Mortalidade machos Mortalidade fémeas
1 1 1 0,942212328 1,570796327
2 2 1 1,570796327 1,570796327
3 3 1 1,570796327 0,840621367
4 4 1 1,437098371 1,570796327
5 1 2 1,437098371 1,570796327
6 2 2 0,895664794 1,570796327
7 3 2 1,445468496 0,840621367
8 4 2 1,445468496 1,570796327
9 4 3 0,942212328 1,570796327

10 3 3 1,570796327 1,570796327
11 2 3 0,895664794 1,570796327
12 1 3 1,570796327 1,570796327
13 4 4 1,570796327 1,570796327
14 3 4 0,895664794 1,570796327
15 2 4 1,570796327 1,570796327
16 1 4 1,570796327 1,570796327
17 2 5 0,840621367 0,840621367
18 4 5 1,570796327 1,570796327
19 1 5 1,318116072 1,570796327
20 3 5 1,570796327 1,570796327
21 2 6 1,369438406 0,840621367
22 4 6 1,427405456 1,570796327
23 1 6 1,437098371 1,570796327
24 3 6 1,570796327 1,570796327

*Dados transforamados através do arco seno.



APENDICE 14. Andlise estatistica; Mortalidade de 1 a 42 dias de idade

Dependent Variable: Mortalidade machos 1-42dd

Sum of
Source DF Squares Mean Square
Model 3 0.21796169 0.07265390
Error 20 1.52917333 0.07645867
Corrected Total 23 1.74713502
R-Square Coeff Var Root MSE
0.124754 20.45885 0.276512
Source DF Type I SS Mean Square
Trat 3 0.21796169 0.07265390
Source DF Type III SS Mean Square
Trat 3 0.21796169 0.07265390
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 0.076459
Number of Means 2 3
Critical Range 0.3330116 0.4038966
SNK Grouping Mean N Trat
A 1.4374 6 3
A 1.3990 6 4
A 1.3794 6 1
A 1.1905 6 2
Dependent Variable: Mortalidade fémeas 1-42dd
Sum of
Source DF Squares Mean Square
Model 3 0.35543698 0.11847899
Error 20 1.42174792 0.07108740
Corrected Total 23 1.77718490
R-Square Coeff Var Root MSE
0.200000 18.39915 0.266622
Source DF Type I SS Mean Square
Trat 3 0.35543698 0.11847899
Source DF Type III SS Mean Square
Trat 3 0.35543698 0.11847899
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 0.071087
Number of Means 2 3
Critical Range 0.3211015 0.3894512
SNK Grouping Mean N Trat
A 1.5708 6 1
A 1.5708 6 4
A 1.3274 6 3
A 1.3274 6 2

F Value
0.95

Mortemachos Mean
1.351550

F Value

0.95
F Value

0.95

4
0.4468335

F Value
1.67

Mortefemeas Mean
1.449101

F Value
1.67

F Value
1.67

4
0.4308526

Pr > F
0.4352

Pr > F

0.4352
Pr > F

0.4352

Pr > F
0.2061

Pr > F
0.2061

Pr > F
0.2061
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APENDICE 15. Dados brutos: Composicdo corporal dos frangos de corte
machos, aos 16, 28 e 42 dias de idade

Box Trat Rep MS16 PB16 GB16 MS28 PB28 GB28 MS42 PB42 GB42
1 1 1 26,18 60,26 31,61 31,05 59,41 32,54 34,96 56,28 37,31
2 2 1 25,72 60,46 30,66 30,81 59,99 31,91 31,80 60,56 32,25
3 3 1 24,76 64,90 25,59 29,91 60,35 32,67 33,79 53,82 38,89
4 4 1 26,17 63,15 28,04 30,81 57,59 34,03 31,72 61,30 32,60
5 1 2 28,36 54,60 39,03 29,58 61,43 30,55 32,50 57,67 35,61
6 2 2 26,98 56,68 35,01 30,45 59,31 33,42 31,09 61,27 31,73
7 3 2 2537 61,98 27,53 30,30 59,83 33,09 32,75 56,35 37,20
8 4 2 26,41 61,64 29,45 30,39 58,98 33,36 33,78 55,45 37,09
9 4 3 27,31 60,88 31,24 28,52 64,27 28,02 32,57 57,47 34,58
10 3 3 24,23 64,70 25,84 31,18 59,05 33,44 32,60 56,52 35,54
11 2 3 26,19 61,90 29,93 29,54 61,40 31,31 36,71 50,28 43,73
12 1 3 28,53 57,21 35,79 31,25 56,28 36,59 33,39 57,92 36,43
13 4 4 26,74 59,21 31,84 29,41 60,25 31,86 30,82 62,47 30,50
14 3 4 2517 63,08 27,45 30,20 59,56 33,37 32,94 57,56 35,91
15 2 4 26,23 59,71 31,22 30,47 56,85 34,78 32,57 57,46 36,34
16 1 4 25,51 62,06 29,51 30,82 60,91 31,62 30,50 57,88 33,85
17 2 5 26,71 57,08 34,03 30,54 59,78 32,83 31,64 58,03 34,50
18 4 5 25,84 59,20 32,44 29,27 61,95 31,00 31,81 59,88 32,67
19 1 5 26,12 59,44 32,08 30,38 61,08 31,61 31,69 60,31 32,45
20 3 5 23,99 64,43 24,89 29,02 60,03 31,63 32,47 56,28 37,44
21 2 6 26,67 60,37 30,32 32,78 52,72 40,30 35,72 54,59 38,70
22 4 6 27,23 60,15 30,94 29,15 59,62 32,20 31,26 59,43 34,08
23 1 6 27,46 58,35 33,52 29,06 56,00 36,03 31,89 58,84 34,20
24 3 6 24,82 65,92 24,34 30,25 60,10 32,01 32,59 56,98 36,23

*Resultados expresso em percentagem.
*PB e Gb estdo em base seca.
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APENDICE 16. Analise estatistica: Composi¢éo corporal dos frangos de corte

machos aos 16, 28 e 42 dias d

Dependent Variable: MSTotall6

e idade

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 3 18.52965803 6.17655268 10.09 0.0003
Error 20 12.24451955 0.61222598
Corrected Total 23 30.77417758
R-Square Coeff Var Root MSE MSTotallé Mean
0.602117 2.986910 0.782449 26.19593
Source DF Type I SS Mean Square F Value Pr > F
Trat 3 18.52965803 6.17655268 10.09 0.0003
Source DF Type III SS Mean Square F Value Pr > F
Trat 3 18.52965803 6.17655268 10.09 0.0003
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 0.612226
Number of Means 2 3 4
Critical Range 0.9423277 1.1429117 1.264411
SNK Grouping Mean N Trat
A 27.0267 6 1
A 26.6180 6 4
A 26.4165 6 2
B 24.7224 6 3
Dependent Variable: PB16
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 3 108.0156559 36.0052186 9.45 0.0004
Error 20 76.2115270 3.8105764
Corrected Total 23 184.2271829
R-Square Coeff Var Root MSE PB16 Mean
0.586318 3.214700 1.952070 60.72324
Source DF Type I SS Mean Square F Value Pr > F
Trat 3 108.0156559 36.0052186 9.45 0.0004
Source DF Type III SS Mean Square F Value Pr > F
Trat 3 108.0156559 36.0052186 9.45 0.0004
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 3.810576
Number of Means 2 3 4
Critical Range 2.3509392 2.8513605 3.1544795
SNK Grouping Mean N Trat
A 64.169 6 3
B 60.705 6 4
B 59.367 6 2
B 58.652 6 1
Dependent Variable: GB16
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 3 193.4175866 64.4725289 12.66 <.0001
Error 20 101.8161893 5.0908095



Corrected Total 23 295.2337759
R-Square Coeff Var Root MSE GB16 Mean
0.655134 7.394516 2.256282 30.51291
Source DF Type I SS Mean Square F Value
Trat 3 193.4175866 64.4725289 12.66
Source DF Type III SS Mean Square F Value
Trat 3 193.4175866 64.4725289 12.66
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 5.090809
Number of Means 2 3 4
Critical Range 2.7173119 3.2957193 3.6460767
SNK Grouping Mean N Trat
A 33.592 6 1
A 31.860 6 2
A 30.660 6 4
B 25.939 6 3
Dependent Variable: MSTotal28
Sum of
Source DF Squares Mean Square F Value
Model 3 4.29076925 1.43025642 1.83
Error 20 15.62846504 0.78142325
Corrected Total 23 19.91923429
R-Square Coeff Var Root MSE MSTotal28 Mean
0.215408 2.925663 0.883981 30.21474
Source DF Type I SS Mean Square F Value
Trat 3 4.29076925 1.43025642 1.83
Source DF Type III SS Mean Square F Value
Trat 3 4.29076925 1.43025642 1.83
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 0.781423
Number of Means 2 3 4
Critical Range 1.0646068 1.2912191 1.4284845
SNK Grouping Mean N Trat
A 30.7655 6 2
A 30.3563 6 1
A 30.1445 6 3
A 29.5928 6 4
Dependent Variable: PB28
Sum of
Source DF Squares Mean Square F Value
Model 3 14.5450384 4.8483461 0.90
Error 20 108.1378836 5.4068942
Corrected Total 23 122.6829220
R-Square Coeff Var Root MSE PB28 Mean
0.118558 3.911415 2.325273 59.44839
Source DF Type I SS Mean Square F Value
Trat 3 14.54503838 4.84834613 0.90
Source DF Type III SS Mean Square F Value
Trat 3 14.54503838 4.84834613 0.90

Pr > F
<.0001

Pr > F
<.0001

Pr > F
0.1741

Pr > F
0.1741

Pr > F
0.1741

Pr > F
0.4601

Pr > F
0.4601

Pr > F
0.4601



Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 5.406894
Number of Means 2 3 4
Critical Range 2.8003996 3.396493 3.7575633
SNK Grouping Mean N Trat
A 60.444 6 4
A 59.822 6 3
A 59.187 6 1
A 58.341 6 2
Dependent Variable: GB28
Sum of
Source DF Squares Mean Square F Value
Model 3 17.1566104 5.7188701 1.03
Error 20 110.7960719 5.5398036
Corrected Total 23 127.9526823
R-Square Coeff Var Root MSE GB28 Mean
0.134086 7.148873 2.353679 32.92377
Source DF Type I SS Mean Square F Value
Trat 3 17.15661038 5.71887013 1.03
Source DF Type III SS Mean Square F Value
Trat 3 17.15661038 5.71887013 1.03
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 5.539804
Number of Means 2 3 4
Critical Range 2.8346096 3.437985 3.8034662
SNK Grouping Mean N Trat
A 34.092 6 2
A 33.156 6 1
A 32.702 6 3
A 31.745 6 4
Dependent Variable: MSTotal42
Sum of
Source DF Squares Mean Square F Value
Model 3 5.18827059 1.72942353 0.74
Error 20 46.53898577 2.32694929
Corrected Total 23 51.72725636
R-Square Coeff Var Root MSE MSTotal42 Mean
0.100301 4.672458 1.525434 32.64736
Source DF Type I SS Mean Square F Value
Trat 3 5.18827059 1.72942353 0.74
Source DF Type III SS Mean Square F Value
Trat 3 5.18827059 1.72942353 0.74
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 2.326949
Number of Means 2 3 4
Critical Range 1.8371285 2.2281799 2.4650506
SNK Grouping Mean N Trat

Pr > F
0.3995

Pr > F
0.3995

Pr > F
0.3995

Pr > F
0.5388

Pr > F
0.5388

Pr > F
0.5388
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A 33.2542 6 2
A 32.8554 6 3
A 32.4859 6 1
A 31.9939 6 4
The GLM Procedure
Dependent Variable: PB42
Sum of
Source DF Squares Mean Square F Value
Model 3 32.4319112 10.8106371 1.63
Error 20 132.8975837 6.6448792
Corrected Total 23 165.3294949
R-Square Coeff Var Root MSE PB42 Mean
0.196165 4.468196 2.577766 57.69144
Source DF Type I SS Mean Square F Value
Trat 3 32.43191122 10.81063707 1.63
Source DF Type III SS Mean Square F Value
Trat 3 32.43191122 10.81063707 1.63
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 6.644879
Number of Means 2 3 4
Critical Range 3.1044853 3.7653065 4.1655842
SNK Grouping Mean N Trat
A 59.332 6 4
A 58.150 6 1
A 57.031 6 2
A 56.253 6 3
Dependent Variable: GB42
Sum of
Source DF Squares Mean Square F Value
Model 3 37.6997572 12.5665857 1.68
Error 20 149.9682604 7.4984130
Corrected Total 23 187.6680176
R-Square Coeff Var Root MSE GB42 Mean
0.200885 7.733415 2.738323 35.40898
Source DF Type I SS Mean Square F Value
Trat 3 37.69975720 12.56658573 1.68
Source DF Type III SS Mean Square F Value
Trat 3 37.69975720 12.56658573 1.68
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 7.498413
Number of Means 2 3 4
Critical Range 3.2978488 3.9998294 4.4250385
SNK Grouping Mean N Trat
A 36.867 6 3
A 36.209 6 2
A 34.976 6 1
A 33.584 6 4

Pr > F
0.2148

Pr > F
0.2148

Pr > F
0.2148

Pr > F
0.2042

Pr > F
0.2042

Pr > F
0.2042
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APENDICE 17. Dados brutos: Composicdo corporal dos frangos de corte
fémeas, aos 16, 28 e 42 dias de idade

Box Trat Rep MS16 PB16 GB16 MS28 PB28 GB28 MS42 PB42 GBA42
1 1 1 2791 60,95 31,05 32,93 52,36 41,21 33,78 52,81 41,44
2 2 1 26,47 60,30 32,99 31,57 55,91 37,22 35,70 50,49 43,80
3 3 1 2596 63,06 28,24 33,95 52,46 41,14 30,63 54,99 38,09
4 4 1 29,32 57,62 34,57 32,86 53,60 38,81 32,60 54,93 38,96
5 1 2 27,66 60,46 30,95 29,92 56,57 36,49 32,14 56,08 37,20
6 2 2 26,26 60,97 29,06 38,00 52,76 40,59 37,96 50,31 43,57
7 3 2 28,63 58,88 31,92 34,27 51,59 41,71 33,89 54,13 39,53
8 4 2 28,63 57,79 34,23 32,69 56,05 36,97 36,92 51,23 43,14
9 4 3 28,49 60,05 32,71 34,06 53,60 40,22 32,88 55,21 38,53
10 3 3 26,46 63,59 26,71 31,27 55,09 38,23 31,56 52,25 40,86
11 2 3 27,23 59,80 31,79 30,00 57,31 35,24 33,49 55,04 38,63
12 1 3 28,23 59,51 33,34 34,22 51,55 41,60 33,31 54,27 39,40
13 4 4 28,29 56,29 34,27 31,82 57,99 34,27 31,77 57,82 35,69
14 3 4 27,26 59,96 30,88 32,62 54,68 38,47 35,57 47,62 46,28
15 2 4 27,54 57,73 32,79 33,20 53,46 40,45 36,74 51,17 43,03
16 1 4 28,69 56,05 35,14 30,23 59,19 34,03 31,49 52,50 41,26
17 2 5 27,92 59,40 32,80 31,97 56,44 35,65 34,27 47,58 45,94
18 4 5 27,97 60,36 30,55 34,30 52,70 41,36 31,58 57,27 36,40
19 1 5 31,03 56,36 35,78 30,14 58,82 33,10 34,59 51,60 42,45
20 3 5 27,00 58,94 31,21 31,17 53,50 40,06 34,12 50,58 43,28
21 2 6 26,42 60,93 30,30 33,45 53,74 38,52 34,37 51,88 41,73
22 4 6 27,81 58,57 32,45 30,88 56,62 35,48 32,19 53,51 39,82
23 1 6 28,14 56,01 35,63 29,56 59,90 32,35 31,59 56,72 37,57
24 3 6 2598 62,05 29,99 31,93 55,40 37,38 33,95 53,52 39,76

*Resultados expresso em percentagem.
*PB e Gb estdo em base seca.



174

APENDICE 18. Analise estatistica: Composi¢éo corporal dos frangos de corte
fémeas, aos 16, 28 e 42 dias de idade

Dependent Variable: MSTotallé

Sum of
Source DF Squares Mean Square F Value
Model 3 15.21654170 5.07218057 6.15
Error 20 16.50749329 0.82537466
Corrected Total 23 31.72403499
R-Square Coeff Var Root MSE MSTotallé Mean
0.479653 3.277269 0.908501 27.72129
Source DF Type I SS Mean Square F Value
Trat 3 15.21654170 5.07218057 6.15
Source DF Type III SS Mean Square F Value
Trat 3 15.21654170 5.07218057 6.15
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 0.825375
Number of Means 2 3 4
Critical Range 1.0941368 1.3270349 1.4681078
SNK Grouping Mean N Trat
A 28.6091 6 1
A 28.4190 6 4
B 26.9746 6 2
B 26.8825 6 3
Dependent Variable: PB16
Sum of
Source DF Squares Mean Square F Value
Model 3 31.9345206 10.6448402 3.12
Error 20 68.2909367 3.4145468
Corrected Total 23 100.2254573
R-Square Coeff Var Root MSE PB16 Mean
0.318627 3.110820 1.847849 59.40071
Source DF Type I SS Mean Square F Value
Trat 3 31.93452061 10.64484020 3.12
Source DF Type III SS Mean Square F Value
Trat 3 31.93452061 10.64484020 3.12
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 3.414547
Number of Means 2 3 4
Critical Range 2.2254232 2.699127 2.9860626
SNK Grouping Mean N Trat
A 61.080 6 3
A 59.853 6 2
A 58.445 6 4
A 58.224 6 1
Dependent Variable: GB16
Sum of
Source DF Squares Mean Square F Value

Pr > F
0.0039

Pr > F
0.0039

Pr > F
0.0039

Pr > F
0.0491

Pr > F
0.0491

Pr > F
0.0491

Pr > F



Model 3 53.1311265 17.7103755 5.11
Error 20 69.2976199 3.4648810
Corrected Total 23 122.4287464
R-Square Coeff Var Root MSE GB16 Mean
0.433976 5.806850 1.861419 32.05557
Source DF Type I SS Mean Square F Value
Trat 3 53.13112653 17.71037551 5.11
Source DF Type III SS Mean Square F Value
Trat 3 53.13112653 17.71037551 5.11
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 3.464881
Number of Means 2 3 4
Critical Range 2.2417657 2.7189483 3.007991
SNK Grouping Mean N Trat
A 33.649 6 1
A 33.128 6 4
B A 31.621 6 2
B 29.825 6 3
Dependent Variable: MSTotal28
Sum of
Source DF Squares Mean Square F Value
Model 3 12.40149001 4.13383000 1.13
Error 20 73.15658016 3.65782901
Corrected Total 23 85.55807017
R-Square Coeff Var Root MSE MSTotal28 Mean
0.144948 5.907443 1.912545 32.37518
Source DF Type I SS Mean Square F Value
Trat 3 12.40149001 4.13383000 1.13
Source DF Type III SS Mean Square F Value
Trat 3 12.40149001 4.13383000 1.13
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 3.657829
Number of Means 2 3 4
Critical Range 2.3033385 2.7936274 3.0906091
SNK Grouping Mean N Trat
A 33.030 6 2
A 32.766 6 4
A 32.537 6 3
A 31.167 6 1
Dependent Variable: PB28
Sum of
Source DF Squares Mean Square F Value
Model 3 20.6326118 6.8775373 1.18
Error 20 116.5626740 5.8281337
Corrected Total 23 137.1952858
R-Square Coeff Var Root MSE PB28 Mean
0.150389 4.384975 2.414153 55.05511
Source DF Type I SS Mean Square F Value
Trat 3 20.63261179 6.87753726 1.18

0.0087

Pr > F
0.0087

Pr > F
0.0087

Pr > F
0.3607

Pr > F
0.3607

Pr > F
0.3607

Pr > F
0.3424

Pr > F
0.3424
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Source DF Type III SS Mean Square F Value Pr > F
Trat 3 20.63261179 6.87753726 1.18 0.3424
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 5.828134
Number of Means 2 3 4
Critical Range 2.9074404 3.5263185 3.9011902
SNK Grouping Mean N Trat
A 56.402 6 1
A 55.095 6 4
A 54.937 6 2
A 53.786 6 3
Dependent Variable: GB28
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 3 27.7061450 9.2353817 1.13 0.3591
Error 20 162.8140839 8.1407042
Corrected Total 23 190.5202289
R-Square Coeff Var Root MSE GB28 Mean
0.145424 7.520234 2.853192 37.94020
Source DF Type I SS Mean Square F Value Pr > F
Trat 3 27.70614498 9.23538166 1.13 0.3591
Source DF Type III SS Mean Square F Value Pr > F
Trat 3 27.70614498 9.23538166 1.13 0.3591
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 8.140704
Number of Means 2 3 4
Critical Range 3.4361891 4.1676168 4.6106628
SNK Grouping Mean N Trat
A 39.500 6 3
A 37.946 6 2
A 37.851 6 4
A 36.464 6 1
Dependent Variable: MSTotal42
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 3 26.39173230 8.79724410 2.98 0.0557
Error 20 58.96525381 2.94826269
Corrected Total 23 85.35698610
R-Square Coeff Var Root MSE MSTotal42 Mean
0.309192 5.105802 1.717051 33.62940
Source DF Type I SS Mean Square F Value Pr > F
Trat 3 26.39173230 8.79724410 2.98 0.0557
Source DF Type III SS Mean Square F Value Pr > F
Trat 3 26.39173230 8.79724410 2.98 0.0557
Alpha 0.1
Error Degrees of Freedom 20
Error Mean Square 2.948263
Number of Means 2 3 4
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Critical Range 1.7097815 2.1572611 2.4264829
SNK Grouping Mean N Trat
A 35.4222 6 2
B 33.2878 6 3
B 32.9898 6 4
B 32.8178 6 1

Dependent Variable: PB42

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 3 55.8650139 18.6216713 3.18 0.0464
Error 20 117.1488183 5.8574409
Corrected Total 23 173.0138322
R-Square Coeff Var Root MSE PB42 Mean
0.322893 4.561021 2.420215 53.06301
Source DF Type I SS Mean Square F Value Pr > F
Trat 3 55.86501393 18.62167131 3.18 0.0464
Source DF Type III SS Mean Square F Value Pr > F
Trat 3 55.86501393 18.62167131 3.18 0.0464
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 5.857441
Number of Means 2 3 4
Critical Range 2.4099692 3.0407 3.4201733
SNK Grouping Mean N Trat
A 54.994 6 4
B A 53.997 6 1
B A 52.182 6 3
B 51.079 6 2
Dependent Variable: GB42
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 3 54.9305731 18.3101910 2.74 0.0705
Error 20 133.8011175 6.6900559
Corrected Total 23 188.7316906
R-Square Coeff Var Root MSE GB42 Mean
0.291051 6.358135 2.586514 40.68039
Source DF Type I SS Mean Square F Value Pr > F
Trat 3 54.93057310 18.31019103 2.74 0.0705
Source DF Type III SS Mean Square F Value Pr > F
Trat 3 54.93057310 18.31019103 2.74 0.0705
Alpha 0.1
Error Degrees of Freedom 20
Error Mean Square 6.690056
Number of Means 2 3 4
Critical Range 2.5755643 3.2496343 3.6551821
SNK Grouping Mean N Trat
A 42.784 6 2
B A 41.299 6 3
B A 39.885 6 1
B 38.753 6 4
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APENDICE 19. Dados brutos: Ganhos de cinza (gCZ), proteina bruta (gPB),
gordura bruta (QGB) em gramas e energia bruta (QEB) em kcal, nos periodos
de 1a 16,16 a28 e 1 a 42 dias de idade, dos frangos de corte machos

Box Trat Rep gCZlal6é gPBlal6é gEBlal6é gGBlal6é gCZ16a28 gPBl16a28

1 1 1 12,76 94,22 1011,40 50,72 29,02 213,94
2 2 1 11,36 76,56 809,74 39,93 29,16 222,91
3 3 1 9,03 60,80 574,54 24,41 21,76 206,16
4 4 1 13,67 97,36 966,56 43,99 30,31 204,11
5 1 2 10,73 92,56 1170,58 68,63 25,38 183,96
6 2 2 11,45 77,29 904,73 49,58 24,31 214,94
7 3 2 10,73 61,84 616,02 28,20 21,11 207,73
8 4 2 13,04 89,50 919,09 43,72 23,43 191,15
9 4 3 12,91 99,69 1057,57 52,31 25,97 224,80
10 3 3 8,73 58,97 560,50 24,02 25,01 206,31
11 2 3 10,80 81,53 843,38 40,48 24,36 215,12
12 1 3 12,35 101,22 1189,34 65,38 26,18 202,90
13 4 4 13,13 85,76 932,97 47,50 23,27 192,10
14 3 4 9,67 63,47 626,64 28,33 24,41 223,93
15 2 4 12,14 78,84 847,16 42,52 28,59 196,84
16 1 4 12,04 88,16 903,76 42,94 24,28 208,16
17 2 5 11,37 71,80 827,16 44,63 23,16 207,91
18 4 5 12,06 84,72 931,09 47,91 21,55 211,35
19 1 5 12,83 89,22 972,27 49,55 23,30 213,02
20 3 5 9,61 56,41 528,59 22,20 25,47 195,66
21 2 6 12,36 79,01 832,65 40,86 23,65 192,75
22 4 6 14,69 98,32 1045,37 51,83 24,74 188,55
23 1 6 12,53 89,31 1004,72 52,96 25,19 175,10
3 6

N
N

9,65 64,40 591,86 24,06 27,38 217,75
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APENDICE 20. CONTINUACAO. Dados brutos: Ganhos de cinza (gCZ),
proteina bruta (gPB), gordura bruta (QGB) em gramas e energia bruta (gEB) em
kcal, nos periodos de 1 a 16, 16 a 28 e 1 a 42 dias de idade, dos frangos de

corte machos

Box Trat Rep gEB16a28 gGBl6a28 gCZla42 gPBla42 gEBlad42 gGBla42
1 1 1 2337,93 119,52 69,88 613,91 7332,69 409,12
2 2 1 2399,79 120,62 72,01 607,03 6498,70 324,58
3 3 1 2312,28 121,45 77,09 568,73 7115,46 413,34
4 4 1 2434,92 135,85 61,72 621,83 6652,53 332,02
5 1 2 1701,90 69,98 70,31 604,09 6954,35 374,90
6 2 2 2316,48 116,59 70,24 615,80 6505,85 320,11
7 3 2 2329,21 122,32 63,75 557,07 6639,29 369,80
8 4 2 2179,64 116,49 79,62 591,20 7095,85 397,53
9 4 3 2121,58 89,82 80,80 582,96 6625,76 352,45
10 3 3 237091 127,68 73,14 520,31 6047,00 329,02
11 2 3 2274,46 112,05 69,16 580,47 8075,71 508,44
12 1 3 2415,65 134,53 55,46 571,59 6644,06 361,61
13 4 4  2038,10 100,75 66,65 593,17 6101,33 290,68
14 3 4  2534,15 134,19 66,09 583,25 6749,52 365,79
15 2 4 2320,41 128,03 62,20 577,55 6731,13 367,33
16 1 4  2236,70 112,18 74,97 524,26 5874,54 308,37
17 2 5 2218,69 110,49 74,86 581,37 6568,52 347,50
18 4 5 2153,20 101,44 73,52 590,73 6398,40 323,73
19 1 5 2225,87 108,10 75,28 627,06 6746,05 338,79
20 3 5 2162,65 111,94 59,74 536,93 6428,11 359,45
21 2 6 2689,20 169,78 72,72 592,08 7329,89 422,23
22 4 6 2051,84 104,52 63,33 580,38 6438,51 334,45
23 1 6 2114,82 119,26 66,18 559,49 6250,06 326,87
24 3 6 243491 127,54 67,96 570,61 6669,64 364,76
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APENDICE 21. Andlise estatistica: Ganhos de cinza (gCZ), proteina bruta
(gPB), gordura bruta (gGB) em gramas e energia bruta (gEB) em kcal, nos
periodos de 1 a 16, 16 a 28 e 1 a 42 dias de idade, dos frangos de corte
machos

Dependent Variable: gCZ1a1l6

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 3 43.17722352 14.39240784 26.55 <.0001
Error 20 10.84251256 0.54212563
Corrected Total 23 54.01973607
R-Square Coeff Var Root MSE gCZ1lal6 Mean
0.799286 6.319286 0.736292 11.65150
Source DF Type I SS Mean Square F Value Pr > F
Trat 3 43.17722352 14.39240784 26.55 <.0001
Source DF Type III SS Mean Square F Value Pr > F
Trat 3 43.17722352 14.39240784 26.55 <.0001
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 0.542126
Number of Means 2 3 4
Critical Range 0.8867395 1.0754909 1.189823
SNK Grouping Mean N Trat
A 13.2489 6 4
B 12.2054 6 1
B 11.5817 6 2
« 9.5699 6 3
Dependent Variable: gPBlalé6
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 3 4065.597205 1355.199068 61.57 <.0001
Error 20 440.217717 22.010886
Corrected Total 23 4505.814922
R-Square Coeff Var Root MSE gPB1al6 Mean
0.902300 5.801219 4.691576 80.87225
Source DF Type I SS Mean Square F Value Pr > F
Trat 3 4065.597205 1355.199068 61.57 <.0001
Source DF Type III SS Mean Square F Value Pr > F
Trat 3 4065.597205 1355.199068 61.57 <.0001
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 22.01089
Number of Means 2 3 4
Critical Range 5.6502131 6.8529182 7.5814301
SNK Grouping Mean N Trat
A 92.557 6 4
A 92.449 6 1
B 77.503 6 2
¢ 60.980 6 3

Dependent Variable: gEBlalé6




Sum of
Source DF Squares Mean Square F Value
Model 3 740495 .8278 246831.9426 51.91
Error 20 95099.2525 4754.9626
Corrected Total 23 835595.0802
R-Square Coeff Var Root MSE gEB1al6 Mean
0.886190 8.007431 68.95624 861.1531
Source DF Type I SS Mean Square F Value
Trat 3 740495 .8278 246831.9426 51.91
Source DF Type III SS Mean Square F Value
Trat 3 740495 .8278 246831.9426 51.91
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 4754.963
Number of Means 2 3 4
Critical Range 83.046172 100.72339 111.43097

Means with the same letter are not s

SNK Grouping Mean N
A 1042.01 6
A 975.44 6
B 844.14 6
C 583.02 6
Dependent Variable: gGB1lal6
Sum of
Source DF Squares
Model 3 2909.909204
Error 20 656.663022
Corrected Total 23 3566.572225
R-Square Coeff Var Root
0.815884 13.39481 5.730
Source DF Type I SS
Trat 3 2909.909204
Source DF Type III SS
Trat 3 2909.909204
Alpha

Error Degrees of Freedom
Error Mean Square

Number of Mean
Critical Range

SNK Groupi

Dependent Variable: gCZ16a28

Source
Model
Error
Corrected Total

S

ng

N W w >

DF

20
23

2
6.9008462

Mean

55.030
47.878
42.999
25.205

Sum of
Squares
7.5985347
128.3177928
135.9163275

=

[e)RNe e o))

ignificantly different.

Trat
1
4
2
3
Mean Square F Value
969.969735 29.54
32.833151
MSE gGBlal6é Mean

022 42.77792
Mean Square F Value
969.969735 29.54
Mean Square F Value
969.969735 29.54
0.05
20
32.83315
3 4
.3697613 9.2595239
Trat
1
4
2
3
Mean Square F Value
2.5328449 0.39
6.4158896

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
0.7581
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R-Square Coeff Var Root MSE gCZ16a28 Mean
0.055906 10.11488 2.532961 25.04192
Source DF Type I SS Mean Square F Value
Trat 3 7.59853469 2.53284490 0.39
Source DF Type III SS Mean Square F Value
Trat 3 7.59853469 2.53284490 0.39
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 6.41589
Number of Means 2 3 4
Critical Range 3.0505244 3.6998595 4.0931798
SNK Grouping Mean N Trat
A 25.559 6 1
A 25.539 6 2
A 24.881 6 4
A 24.190 6 3
Dependent Variable: gPB16a28
Sum of
Source DF Squares Mean Square F Value
Model 3 430.152846 143.384282 0.82
Error 20 3492.949991 174.647500
Corrected Total 23 3923.102836
R-Square Coeff Var Root MSE gPB16a28 Mean
0.109646 6.450280 13.21543 204.8815
Source DF Type I SS Mean Square F Value
Trat 3 430.1528456 143.3842819 0.82
Source DF Type III SS Mean Square F Value
Trat 3 430.1528456 143.3842819 0.82
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 174.6475
Number of Means 2 3 4
Critical Range 15.915755 19.303585 21.355688
SNK Grouping Mean N Trat
A 209.590 6 3
A 208.412 6 2
A 202.011 6 4
A 199.513 6 1
Dependent Variable: gEB16a28
Sum of
Source DF Squares Mean Square F Value
Model 3 231005.7063 77001.9021 2.40
Error 20 640548.2115 32027.4106
Corrected Total 23 871553.9178
R-Square Coeff Var Root MSE gEB16a28 Mean
0.265050 7.898975 178.9620 2265.636
Source DF Type I SS Mean Square F Value
Trat 3 231005.7063 77001.9021 2.40
Source DF Type III SS Mean Square F Value
Trat 3 231005.7063 77001.9021 2.40

Pr > F
0.7581

Pr > F
0.7581

Pr > F
0.4975

Pr > F
0.4975

Pr > F
0.4975

Pr > F
0.0976

Pr > F
0.0976
Pr > F
0.0976
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Alpha 0.1
Error Degrees of Freedom 20
Error Mean Square 32027.41
Number of Means 2 3
Critical Range 178.20441 224.8436
SNK Grouping Mean N Trat
A 2369.8 6 2
A 2357.3 6 3
A 2172.1 6 1
A 2163.2 6 4
Dependent Variable: gGB16a28
Sum of
Source DF Squares Mean Square
Model 3 1539.079275 513.026425
Error 20 6429.132727 321.456636
Corrected Total 23 7968.212002
R-Square Coeff Var Root MSE gGB16
0.193152 15.28545 17.92921
Source DF Type I SS Mean Square
Trat 3 1539.079275 513.026425
Source DF Type III SS Mean Square
Trat 3 1539.079275 513.026425
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 321.4566
Number of Means 2 3
Critical Range 21.592716 26.188944

Means with the same letter are not

SNK Grouping Mean N Trat
A 126.26 6 2
A 124.19 6 3
A 110.59 6 1
A 108.14 6 4
Dependent Variable: gCZ1a42
Sum of
Source DF Squares Mean Square
Model 3 33.5588459 11.1862820
Error 20 904.5008278 45.2250414
Corrected Total 23 938.0596737
R-Square Coeff Var Root MSE gCz1
0.035775 9.683748 6.724957
Source DF Type I SS Mean Square
Trat 3 33.55884594 11.18628198
Source DF Type III SS Mean Square
Trat 3 33.55884594 11.18628198
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 45.22504
Number of Means 2 3
Critical Range 8.0990775 9.8230482

4
252.90363

F Value
1.60

a28 Mean
117.2959

F Value
1.60

F Value
1.60

4
28.973007

significantly different.

F Value
0.25

a42 Mean
69.44580

F Value
0.25

F Value
0.25

4
10.867305

Pr > F
0.2218

Pr > F
0.2218

Pr > F
0.2218

Pr > F
0.8622

Pr > F
0.8622

Pr > F
0.8622

183



SNK Grouping Mean N Trat
A 70.941 6 4
A 70.199 6 2
A 68.682 6 1
A 67.961 6 3
Dependent Variable: gPBla42
Sum of
Source DF Squares Mean Square F Value
Model 3 5433.85970 1811.28657 2.88
Error 20 12574.55233 628.72762
Corrected Total 23 18008.41203
R-Square Coeff Var Root MSE gPBla42 Mean
0.301740 4.313302 25.07444 581.3282
Source DF Type I SS Mean Square F Value
Trat 3 5433.859697 1811.286566 2.88
Source DF Type III SS Mean Square F Value
Trat 3 5433.859697 1811.286566 2.88
Alpha 0.1
Error Degrees of Freedom 20
Error Mean Square 628.7276
Number of Means 2 3 4
Critical Range 24.96829 31.502925 35.434427
SNK Grouping Mean N Trat
A 593.38 6 4
A 592.38 6 2
A 583.40 6 1
B 556.15 6 3
Dependent Variable: gEB1la42
Sum of
Source DF Squares Mean Square F Value
Model 3 583802.184 194600.728 0.86
Error 20 4513833.706 225691.685
Corrected Total 23 5097635.891
R-Square Coeff Var Root MSE gEB1a42 Mean
0.114524 7.105051 475.0702 6686.373
Source DF Type I SS Mean Square F Value
Trat 3 583802.1845 194600.7282 0.86
Source DF Type III SS Mean Square F Value
Trat 3 583802.1845 194600.7282 0.86
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 225691.7
Number of Means 2 3 4
Critical Range 572.14202 693.92825 767.69755
SNK Grouping Mean N Trat
A 6951.6 6 2
A 6633.6 6 1
A 6608.2 6 3
A 6552.1 6 4

Pr > F
0.0614

Pr > F
0.0614

Pr > F
0.0614

Pr > F
0.4768

Pr > F
0.4768

Pr > F
0.4768
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Dependent Variable: gGBla42

Sum of
Source DF Squares Mean Square
Model 3 6171.38107 2057.12702
Error 20 42623.27952 2131.16398
Corrected Total 23 48794.66059
R-Square Coeff Var Root MSE gGB1
0.126477 12.81921 46.16453
Source DF Type I SS Mean Square
Trat 3 6171.381066 2057.127022
Source DF Type III SS Mean Square
Trat 3 6171.381066 2057.127022
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 2131.164
Number of Means 2 3
Critical Range 55.597402 67.431873
SNK Grouping Mean N Trat
A 381.70 6 2
A 367.03 6 3
A 353.28 6 1
A 338.48 6 4

F Value
0.97

a42 Mean
360.1200

F Value
0.97

F Value
0.97

4
74.60034

Pr > F
0.4285

Pr > F
0.4285

Pr > F
0.4285
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APENDICE 22. Dados brutos: Ganhos de cinza (gCZ), proteina bruta (gPB),
gordura bruta (gGB) em gramas e energia bruta (JEB) em kcal, nos periodos
de 1a 16,16 a28 e 1 a 42 dias de idade, dos frangos de corte fémeas

Box Trat Rep gCZlal6é gPBlal6é gEBlal6 gGBlal6é gCZ16a28 gPBl6a28

1 1 1 13,34 100,49 1058,70 51,97 19,70 168,05

2 2 1 8,29 74,35 813,95 41,71 24,07 188,46
3 3 1 9,14 64,77 643,28 29,33 20,77 179,79
4 4 1 12,83 93,23 1068,50 57,33 21,54 147,80
5 1 2 14,31 98,98 1045,75 51,48 17,96 163,53
6 2 2 12,86 76,19 778,76 36,85 21,71 197,13
7 3 2 11,31 70,22 765,84 39,08 19,86 168,61
8 4 2 12,79 91,11 1037,18 55,31 20,84 178,13
9 4 3 12,05 99,25 1081,09 55,08 21,41 190,56
10 3 3 9,96 63,26 609,96 26,69 16,19 151,76
11 2 3 10,97 76,45 824,86 41,57 20,59 165,34
12 1 3 11,93 98,66 1090,51 56,41 23,59 167,45
13 4 4 14,69 85,06 983,13 53,26 18,92 165,72
14 3 4 10,53 66,95 711,90 35,30 20,24 177,80
15 2 4 12,84 75,78 845,78 44,21 15,54 173,04
16 1 4 13,94 86,54 1016,32 55,88 15,93 174,13
17 2 5 10,33 77,38 851,22 43,82 26,30 182,42
18 4 5 14,47 94,03 988,10 48,36 17,20 186,89
19 1 5 13,63 96,30 1136,41 62,75 23,13 170,01
20 3 5 10,87 62,48 674,11 34,02 15,86 158,74
21 2 6 11,19 76,04 793,64 38,50 22,60 156,93
22 4 6 14,19 90,48 995,06 51,20 21,93 166,86
23 1 6 13,09 85,77 1015,53 56,24 17,35 148,53
3 6

8,38 64,32 662,81 31,66 21,95 167,60
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APENDICE 22. CONTINUACAO. Dados brutos: Ganhos de cinza (gCZ),
proteina bruta (gPB), gordura bruta (QGB) em gramas e energia bruta (gEB) em
kcal, nos periodos de 1 a 16, 16 a 28 e 1 a 42 dias de idade, dos frangos de

corte fémeas

Box Trat Rep gEB16a28 gGBl6a28 gCZla42 gPBlad42 gEBla42 gGBla42
1 1 1 2478,42 162,15 57,55 527,77 6916,75 416,88
2 2 1 2340,75 135,14 59,39 525,26  7298,54 459,02
3 3 1 2573,89 165,20 64,82 514,04 6285,47 358,11
4 4 1 1961,31 11945 57,62 517,53 6410,37 369,24
5 1 2 2053,28 119,65 63,44 528,30 6311,88 352,34
6 2 2 2774,16 176,06 62,17 509,81 7076,78 444 .88
7 3 2 2432,97 156,96 61,97 528,34 6648,87 388,24
8 4 2 2177,11 124,08 59,27 538,44 7350,34 456,53
9 4 3 2633,05 164,91 60,59 534,58 6564,35 375,18
10 3 3 2032,80 124,61 54,64 413,65 5415,49 326,20
11 2 3 1959,99 108,64 55,87 485,71 5982,74 343,06
12 1 3 2465,44 161,22 55,43 474,74  5956,88 346,94
13 4 4 1846,21 96,29 56,76 504,83 5810,65 313,12
14 3 4 2318,11 139,08 58,62 456,69 6803,90 447,93
15 2 4 235951 146,57 58,35 515,01 7022,52 436,14
16 1 4 1884,42 95,24 53,36 448,30 5882,37 355,08
17 2 5 2182,01 121,97 62,85 460,16 6829,16 448,37
18 4 5 2705,32 174,93 60,91 550,28 6429,69 351,46
19 1 5 1795,10 88,21 57,54 498,69 6716,71 413,20
20 3 5 2162,68 134,20 57,61 473,72 6531,43 408,62
21 2 6 2119,13 130,76 59,05 478,95 6368,08 388,18
22 4 6 199564 111,64 58,93 471,61 5998,69 353,32
23 1 6 1512,71 71,29 45,40 452,05 5399,75 301,31
24 3 6 2143,34 126,78 58,82 467,30 5940,53 349,60
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APENDICE 23. Andlise estatistica: Ganhos de cinza (gCZ), proteina bruta
(gPB), gordura bruta (gGB) em gramas e energia bruta (gEB) em kcal, nos
periodos de 1 a 16, 16 a 28 e 1 a 42 dias de idade, dos frangos de corte
fémeas

Dependent Variable: gCZ1a1l6

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 3 53.14677483 17.71559161 11.79 0.0001
Error 20 30.03996846 1.50199842
Corrected Total 23 83.18674329
R-Square Coeff Var Root MSE gCZ1lal6 Mean
0.638885 10.21472 1.225560 11.99799
Source DF Type I SS Mean Square F Value Pr > F
Trat 3 53.14677483 17.71559161 11.79 0.0001
Source DF Type III SS Mean Square F Value Pr > F
Trat 3 53.14677483 17.71559161 11.79 0.0001
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 1.501998
Number of Means 2 3 4
Critical Range 1.4759811 1.7901587 1.9804647
SNK Grouping Mean N Trat
A 13.5038 6 4
A 13.3734 6 1
B 11.0806 6 2
B 10.0341 6 3
Dependent Variable: gPBlalé6
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 3 3434.735566 1144.911855 61.82 <.0001
Error 20 370.403767 18.520188
Corrected Total 23 3805.139333
R-Square Coeff Var Root MSE gPB1al6 Mean
0.902657 5.247914 4.303509 82.00418
Source DF Type I SS Mean Square F Value Pr > F
Trat 3 3434.735566 1144.911855 61.82 <.0001
Source DF Type III SS Mean Square F Value Pr > F
Trat 3 3434.735566 1144.911855 61.82 <.0001
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 18.52019
Number of Means 2 3 4
Critical Range 5.1828515 6.286074 6.9543265
SNK Grouping Mean N Trat
A 94.458 6 1
A 92.193 6 4
B 76.032 6 2
C 65.334 6 3

Dependent Variable: gEBlalé6




Source
Model
Error
Corrected Total

R-Square
0.937364

Source
Trat

Source
Trat

Number of Means 2

Critical Range

SNK Grouping

Dependent Variable: gGB1lal6

Source
Model
Error
Corrected Total

R-Square
0.884969

Source
Trat

Source
Trat

Number of Means 2

Critical Range

SNK Grouping

Dependent Variable: gCZ16a28

Source
Model
Error
Corrected Total

R-Square

Sum of
DF Squares Mean Square F Value
3 584719.5734 194906 .5245 99.77
20 39071.9786 1953.5989
23 623791.5519
Coeff Var Root MSE gEB1al6 Mean
4.935650 44.19954 895.5160
DF Type I SS Mean Square F Value
3 584719.5734 194906.5245 99.77
DF Type III SS Mean Square F Value
3 584719.5734 194906.5245 99.77
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 1953.599
3 4
53.230895 64.561631 71.424972
Mean N Trat
A 1060.54 6 1
A 1025.51 6 4
B 818.04 6 2
C 677.98 6 3
The GLM Procedure
Sum of
DF Squares Mean Square F Value
3 2112.298353 704.099451 51.29
20 274.563374 13.728169
23 2386.861728
Coeff Var Root MSE gGB1al6 Mean
8.098740 3.705154 45.74976
DF Type I SS Mean Square F Value
3 2112.298353 704.099451 51.29
DF Type III SS Mean Square F Value
3 2112.298353 704.099451 51.29
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 13.72817
3 4
4.4622343 5.4120661 5.9874056
Mean N Trat
A 55.789 6 1
A 53.423 6 4
B 41.108 6 2
C 32.679 6 3
Sum of
DF Squares Mean Square F Value
3 24.2112938 8.0704313 0.98
20 165.2680946 8.2634047
23 189.4793884
Coeff Var Root MSE gCZ16a28 Mean

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
<.0001

Pr > F
0.4234
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0.127778 14.21902 2.874614
Source DF Type I SS Mean Square
Trat 3 24.21129381 8.07043127
Source DF Type III SS Mean Square
Trat 3 24.21129381 8.07043127
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 8.263405
Number of Means 2 3
Critical Range 3.4619882 4.1989074
SNK Grouping Mean N Trat
A 21.802 6 2
A 20.307 6 4
A 19.610 6 1
A 19.147 6 3
Dependent Variable: gPB16a28
Sum of
Source DF Squares Mean Square
Model 3 519.925243 173.308414
Error 20 3352.055945 167.602797
Corrected Total 23 3871.981189
R-Square Coeff Var Root MSE gPB16
0.134279 7.587013 12.94615
Source DF Type I SS Mean Square
Trat 3 519.9252433 173.3084144
Source DF Type III SS Mean Square
Trat 3 519.9252433 173.3084144
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 167.6028
Number of Means 2 3
Critical Range 15.591457 18.910256
SNK Grouping Mean N Trat
A 177.219 6 2
A 172.658 6 4
A 167.383 6 3
A 165.283 6 1
Dependent Variable: gEB16a28
Sum of
Source DF Squares Mean Square
Model 3 255741.135 85247.045
Error 20 1996448.992 99822.450
Corrected Total 23 2252190.128
R-Square Coeff Var Root MSE
0.113552 14.33208 315.9469
Source DF Type I SS Mean Square
Trat 3 255741.1352 85247.0451
Source DF Type III SS Mean Square
Trat 3 255741.1352 85247.0451
Alpha 0.05

20.21668

F Value
0.98

F Value
0.98

4
4.6452799

F Value
1.03

a28 Mean
170.6357

F Value
1.03

F Value
1.03

4
20.920546

F Value
0.85

gEB16a28 Mean
2204.473

F Value
0.85

F Value
0.85

Pr > F
0.4234

Pr > F
0.4234

Pr > F
0.3988

Pr > F
0.3988

Pr > F
0.3988

Pr > F
0.4809

Pr > F
0.4809

Pr > F
0.4809
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Error Degrees of Freedom 20
Error Mean Square 99822.45
Number of Means 2 3
Critical Range 380.50483 461.49914
SNK Grouping Mean N Trat
A 2289.3 6 2
A 2277.3 6 3
A 2219.8 6 4
A 2031.6 6 1
Dependent Variable: gGB16a28
Sum of
Source DF Squares Mean Square
Model 3 2097.00295 699.00098
Error 20 16274.88594 813.74430
Corrected Total 23 18371.88888
R-Square Coeff Var Root MSE gGB16
0.114142 21.69967 28.52620
Source DF Type I SS Mean Square
Trat 3 2097.002946 699.000982
Source DF Type III SS Mean Square
Trat 3 2097.002946 699.000982
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 813.7443
Number of Means 2 3
Critical Range 34.355007 41.667819
SNK Grouping Mean N Trat
A 141.14 6 3
A 136.52 6 2
A 131.88 6 4
A 116.29 6 1
Dependent Variable: gCZ1a42
Sum of
Source DF Squares Mean Square
Model 3 69.3600823 23.1200274
Error 20 286.7218305 14.3360915
Corrected Total 23 356.0819129
R-Square Coeff Var Root MSE gCz1
0.194787 6.486358 3.786303
Source DF Type I SS Mean Square
Trat 3 69.36008233 23.12002744
Source DF Type III SS Mean Square
Trat 3 69.36008233 23.12002744
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 14.33609
Number of Means 2 3
Critical Range 4.5599644 5.530599
SNK Grouping Mean N Trat

4
510.55965

F Value
0.86

a28 Mean

131.4591
F Value
0.86

F Value
0.86

4
46.097392

F Value
1.61

a42 Mean
58.37333

F Value
1.61

F Value
1.61

4
6.1185393

Pr > F
0.4784

Pr > F
0.4784

Pr > F
0.4784

Pr > F
0.2180

Pr > F
0.2180

Pr > F
0.2180
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A 59.614 6 2
A 59.414 6 3
A 59.012 6 4
A 55.453 6 1
Dependent Variable: gPBla42
Sum of
Source DF Squares Mean Square
Model 3 6139.75856 2046.58619
Error 20 22026.61712 1101.33086
Corrected Total 23 28166.37568
R-Square Coeff Var Root MSE gPB1
0.217982 6.706693 33.18631
Source DF Type I SS Mean Square
Trat 3 6139.758561 2046.586187
Source DF Type III SS Mean Square
Trat 3 6139.758561 2046.586187
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 1101.331
Number of Means 2 3
Critical Range 39.967315 48.474763
SNK Grouping Mean N Trat
A 519.55 6 4
A 495.82 6 2
A 488.31 6 1
A 475.62 6 3
Dependent Variable: gEBla42
Sum of
Source DF Squares Mean Square
Model 3 1136042.494 378680.831
Error 20 5586289.231 279314.462
Corrected Total 23 6722331.725
R-Square Coeff Var Root MSE gEB1
0.168995 8.238968 528.5021
Source DF Type I SS Mean Square
Trat 3 1136042.494 378680.831
Source DF Type III SS Mean Square
Trat 3 1136042.494 378680.831
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 279314.5
Number of Means 2 3
Critical Range 636.49175 771.97547
SNK Grouping Mean N Trat
A 6763.0 6 2
A 6427.3 6 4
A 6270.9 6 3
A 6197.4 6 1
Dependent Variable: gGBla42
Sum of
Source DF Squares Mean Square
Model 3 11389.89545 3796.63182

F Value
1.86

a42 Mean

494.8237

F Value
1.86

F Value
1.86

4
53.62796

F Value
1.36

a42 Mean
6414.664

F Value
1.36

F Value
1.36

4
854.04172

F Value
1.85

Pr > F
0.1692

Pr > F
0.1692

Pr > F
0.1692

Pr > F
0.2849

Pr > F
0.2849

Pr > F
0.2849

Pr > F
0.1700
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Error 20 40961.52136 2048.07607
Corrected Total 23 52351.41681
R-Square Coeff Var Root MSE
0.217566 11.80204 45.25567
Source DF Type I SS Mean Square
Trat 3 11389.89545 3796.63182
Source DF Type III SS Mean Square
Trat 3 11389.89545 3796.63182
Alpha 0.05
Error Degrees of Freedom 20
Error Mean Square 2048.076
Number of Means 2 3
Critical Range 54.502837 66.104318
SNK Grouping Mean N Trat
A 419.94 6 2
A 379.78 6 3
A 369.81 6 4
A 364.29 6 1

gGBla42 Mean
383.4565

F Value
1.85

F Value
1.85

4
73.131657

Pr > F
0.1700

Pr > F
0.1700
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APENDICE 24: Normas utilizadas para redigir o Cap |l e Il - Journal of Applied
Poultry Research

Journal of Applied Poultry Research:
Instructions to Authors’

Editorial Policies and Procedures

The mission of Journal of Applied Poultry Research (JAPR) 1s to provide practical, reliable, and
timely information to those whose livelihoods are derived from the commercial production of poultry
and those whose research benefits this sector; address topics of near-term application based on ap-
propriately designed studies and critical observations; encourage scientific approaches to practical
problem solving: and present information comprehensible to a broad readership.

By submission of a manuscript, the authors guarantee to the journal that the work described has not
been published before (except in the form of an abstract or as part of a published lecture, review, the-
sis, or dissertation); that it is not under consideration for publication elsewhere: and that its publica-
tion has been approved by all coauthors, if any, as well as by the responsible authorities at the institute
where the work has been carried out. Appropriate identification of previously published preliminary
reports should be provided in a title page footnote. Translations of an article into other languages for
publication require approval by the editor-in-chief. Opinions or views expressed in papers published
by JAPR are those of the authors and do not necessarily represent the opinion of the Poultry Science
Association (PSA) or the editor-in-chief.

Before manuscripts are submitted, authors should have them read critically by others well versed
in English to facilitate review; all co-authors should approve the manuscript before its submission to
the journal.

Contact Information for Journal Staff

For information on the scientific content of the journal, contact the editor-in-chief, Dr. Jesse
Grimes, North Carolina State University, Department of Poultry Science, Box 7608, Raleigh, NC
27693 (e-mail: jesse_grimesi@ncsu.edu).

For assistance with Manuscript Central, manuscript submission and copyright forms, or page
charge and offprint orders, contact the editorial assistant, Jennifer Gavel. PSA, 1800 South Oak St.,
Suite 100, Champaign, IT. 61820 (FAX: 217-378-4083; jennig@assochq.org).

For other information or to submit a paper, contact the editorial department, PSA. 1800 South Oak
St., Suite 100, Champaign, IL 61820, (telephone: 217-356-7641; FAX: 217-378-4083; journals@
assochq.org).

Care and Use of Animals

Authors must make it clear that experiments were conducted in a manner that avoided unnecessary
discomfort to the animals by the use of proper management and laboratory techniques. Experiments
shall be conducted in accordance with the principles and specific guidelines presented in Guidelines
Jor the Care and Use of Agricultural Animals in Research and Teaching, 3rd ed., 2010 (Federation of
Animal Science Societies, 1800 South Oak St., Suite 100, Champaign, IT. 61820); and, if applicable,
Guide for the Care and Use of Laboratory Animals (United States Department of Human Health and
Services, National Institutes of Health, Publication Number ISBN 0-309-05377-3, 1996); or Guide
to the Care and Use of Experimental Animals, 2nd ed., Vol. 1, 1993 (Canadian Council on Animal
Care). Methods of killing experimental animals must be described in the text. In describing surgical

'Updated December 2011.
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procedures, the type and dosage of the anesthetic agent must be specified. Intraabdominal or intratho-
racic invasive surgery requires anesthesia. This includes caponization. The editor-in-chief of JAPR
may refuse to publish manuscripts that are not compatible with these guidelines. If rejected solely on
that basis, however, the paper may be resubmitted for reconsideration when accompanied by a written
verification that a committee on animal care in research has approved the experimental design and
procedures involved.

Types of Articles

Research Reports. Most papers published in JAPR are research reports. The journal emphasizes
the importance of good scientific writing and clarity in presentation of the concepts, apparatus, and
sufficient background information that would be required for thorough understanding by scientists in
other disciplines. The results of experiments published in JAPR must be replicated, either by replicat-
ing treatments within experiments or by repeating experiments.

In addition to research reports, other types of papers appear in the journal:

Field Reports. Field reports will be published when adequate background is available and conclu-
sions can be supported by quantifiable laboratory or diagnostic results. The manuscript should follow
the format outlined in the Style and Form. It should include a section titled Field Report in which the
observations are explained and discussed under subheadings of Materials and Methods and Results
and Discussion. Authors are encouraged to include subheadings for all major areas i this section.

Review Articles. Articles submitted to this section may cover new developments in a field, de-
scribe the evolution of a currently accepted management practice, propose changes in management
based on current research, or describe procedures. Clear distinctions should be made between firmly
established practices and unresolved questions. Articles should begin with a concise description of the
topic, followed by a critical evaluation of the important references. Review articles, whether solicited
or unsolicited, will be subject to a stringent review process.

Review articles should follow the general format outlined in the Style and Form when appropriate
and include brief subheadings to separate main ideas. The title page should use the appropriate format
and include a summary and statement of primary audience. Review articles may include tables, fig-
ures, and photographs. A Conclusions and Applications section should be included in most cases.

The use of copyrighted materials must be by permission of the copyright holders. Authors are re-
sponsible for obtaining copyright permissions and sending them fo the managing edifor.

Symposium and Workshop Articles. Manuscripts presented at the annual meeting as part of a
symposium or workshop may be submitted with prior agreement by the editor-in-chief. These sub-
missions will be subject to peer review and may be accepted or rejected in the same manner as other
submissions. The format may be similar to reviews, research repoits, or field reports, as outlined in
the Style and Form.

Lerters and Commentaries. The journal accepts letters, book reviews, and other free-form com-
munications (used to correct errors, provide clarification, or offer other points of view on pertinent
issues). Submissions may be edited in consultation with the author.

SUBMISSION OF MANUSCRIPTS

Authors should submit their papers online to our web-based submission and review system (http://
mec04.manuscripteentral.com/japr). Detailed instructions for submifting electronically are provid-
ed online at that site. Authors who are unable to submit online should contact the editorial office
(Jennig(@assochq.org) for assistance.
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Copyright Agreement

When a manuscript is accepted for publication, the authors agree to transfer copyright to the pub-
lisher, that the manuscript will not be published elsewhere in any language without the consent of the
copyright holders, that written permission of the copyright holder has been obtained by the authors for
material used from other copyrighted sources (including tables, graphs, figures, and illustrations), and
that any costs associated with obtaining this permission are the authors’ responsibility.

The Manuscript Submission and Copyright Release Form (available on the JAPR Web site: http://
japr.fass.org/misc/ifora.dtl) must be completed and filed with the editorial office for each paper sub-
mitted; faxed copies are acceptable. The copyright agreement is included in the Manuscript Sub-
mission and Copyright Release form and must be completed by all authors before publication can
proceed. The corresponding author is responsible for obtaining the signatures of co-authors. Authors
who are not permitted to release copyright, such as federal employees, must still sign and return the
form with a statement of the reason for not releasing the copyright.

REVIEW OF MANUSCRIPTS

The journal uses a two-stage review process. All manuscripts will first receive a preliminary re-
view to ensure appropriateness for the journal. The second review will be a more detailed scrutiny
by individuals knowledgeable in the specific subject area of the paper. Additional examination of the
manuscript will be made by the editors.

The review process will be stringent. Names of authors will be made known to reviewers; review-
ers may contact the authors directly with questions, suggestions, and comments if such contact will
improve the paper or streamline the review process. The subject editors will handle all initial cor-
respondence with authors during the review process; the editor-in-chief will notify the author of the
final decision to accept or reject.

PRODUCTION OF PROOFS

Accepted manuscripts are forwarded to the editorial department for preparation for typesetting. At
this point, a technical editor may contact the authors for missing information or table or figure revi-
sions. The manuscript is then typeset, figures are reproduced, and author proofs are prepared.

Proofs

Author proofs of all manuscripts will be sent to the corresponding author indicated on the title
page of the manuscript. Proofs should be read carefully, because the responsibility for proofreading
1s with the authors.

Corrections to the proof should be made neatly and clearly in the margins of the proof or in the pdf
by using the notes/comments and text insertion/strikeout features in Adobe Acrobat or Reader. Galley
proofs should be faxed (217-378-4083) to PSA headquarters. Proofs should be corrected and returned
within 3 working days.

Editor queries appear in the text, within brackets and in boldface type. Queries should be answered
on the galley proofs; failure to do so may delay publication.

Publication Charges and Offprints

Two options are available for the publication of articles in this journal: conventional page charges
and Open Access (OA).
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Conventional Page Charges. The current charge for publication is $60 per printed page (or frac-
tion thereot) in the journal it at least one author is a current professional member of PSA. Tf no author
is a member of PSA, the publication charge is $85 per journal page.

0A. For authors who wish to publish their papers OA (freely available without subscription when
the issue is posted online), authors will pay the OA fee when proofs are returned fo the editorial office.
Charges for OA are $2,400 if at least one author is a current professional member of PSA; the charge
1s $3.100 when no author is a professional member.

Offprints and Color Charges. Offprints may be ordered at an additional charge. Authors who
submit articles containing color illustrations are responsible for paying the additional charge for color
printing, including the printing of any reprints they order, and must agree in writing prior to pub-
lication to pay the additional charges (http://japr.fass.org/misc/JAPR ColorChargeAgreement.pdf).
When the galley proof is sent, the author is asked to complete an offprint order indicating the number
of offprints desired and the name of the institution, agency, or individual responsible for publication
charges.

MANUSCRIPT PREPARATION: STYLE AND FORM

Preparing the Manuscript File

Manuscripts should be submitted in Microsoft Word and should be double-spaced with lines and
pages numbered consecutively using Times New Roman font at 12 points. All special characters (e.g..
Greek, math, symbols) should be inserted using the symbols palette available in this font. Complex
math should be entered using MathType or another equation editor. Tables and figures should be
placed in separate sections at the end of the manuscripts (not placed in the text). Failure to follow
these instructions may result in immediate rejection of the manuscript.

Metric or English units (or both) are acceptable. Authors should use units appropriate for the in-
tended audience. Energy content of feeds will be expressed as calories.

Headings

Major Headings. Major headings are centered, boldface, in all capital letters, and consist of SUM-
MARY, DESCRIPTION OF PROBLEM, MATERIALS AND METHODS, RESULTS AND DIS-
CUSSION, CONCLUSIONS AND APPLICATIONS, and REFERENCES AND NOTES.

Major headings in review articles, field reports, and symposium articles may vary from those listed
here, but should include SUMMARY, CONCLUSIONS AND APPLICATIONS. and REFERENCES
AND NOTES.

First Subheadings. First subheadings are boldface and italic, on a separate line beginning at the
left margin, and have the first letter of each important word capitalized. Text that follows a first sub-
heading should be in a new paragraph.

Second Subheadings. Second subheadings begin the first line of a paragraph. They are indented,
boldface, italic, and followed by a period. The first letter of each important word is capitalized. The
text follows immediately after the final period of the subheading.

Title Page
* The title should be indicative of the content. It should capture the interest of all who might

benefit from information in the manuscript. However, the length of the title should be kept to
a minimun.
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*  Address and affiliation of authors should be included. Indicate to whom correspondence should
be directed by means of a footnote, with the notation “Corresponding author: (e-mail address)”
at the bottom of the title page.

* List 3 to 8 key words or phrases to identify the most important subjects covered by the paper.

*  The running title should be 30 characters or less, including spaces.

+ Statement of primary audience. To determine appropriateness for the journal and to assist in
selecting reviewers, the author should indicate clearly what sector(s) within the poultry com-
munity (e.g., flock supervisors, nutritionists, quality assurance personnel, researchers. plant
managers, veterinarians) could benefit most from the content of this article.

Summary

The Summary (12 to 16 lines) is not an abstract. It is intended to give readers with diverse back-
grounds a general appreciation of the manuscript contents. It should be written so that even those not
directly interested in the topic will enjoy reading at least this section to keep abreast of areas other
than their own. This section should not include details of materials and methods or a detailed review
of the results. Keep the summary free-flowing, giving the reader a general, not specific, idea of what
the study revealed. Do not include reference citations in the summary.

Description of Problem

This section will acquaint the reader with the problem, citing field experiences where appropriate.
Readability 1s of utmost importance. Detailed literature reviews may not be appropriate for this sec-
tion. A more extensive citation of references should be included in the Results and Discussion or Ref-
erences and Notes section. This section should end with a statement of the objective(s) of the study.

Materials and Methods

The author(s) should clearly establish in the Materials and Methods section why the problem was
approached in a particular way. The rationale for including each treatment should be clearly stated.
Detailed laboratorv and bird management procedures should be described in the References and
Notes section and not in the Materials and Methods section. Sources of stock, equipment, and materi-
als should be listed in the References and Notes section and referred to in text by citation number.

A brief statement of the statistical methods should be included, with more detailed descriptions
placed in the References and Notes section.

In mamuscripts using several treatments, a description of treatments should be included as
Table 1.

Resuirts and Discussion

This section begins with observed results and their interpretation. Descriptive subheadings may
precede all major paragraphs and changes in subject emphasis. This section should discuss specifi-
cally how findings address the problem described in the Description of Problem section and how they
are related to published works.

Statements regarding statistically significant differences between treatments in results should be
included in the text, tables, and figures. Statements regarding differences should be avoided unless
they are supported by statistical analyses and meet the stated level of probability (e.g., P < 0.05).



Conclusions and Applications

Conclusions and recommendations of the author(s) should be listed numerically. Each statement
should be clear, concise, and without discussion. Authors are encouraged to summarize their sig-
nificant findings, to identify further research needs, and to describe the constraints, economics, and
other factors associated with using the results in scientific or comercial applications. Do not include
references in this section.

References and Notes (with Acknowledgments)

References and notes should be cited in text, by mimber within an editorial bracket (e.g., [1]). In
the References and Notes section. citations should be listed in the order they appear and are num-
bered in the text (not alphabetically). Authors are encouraged to use reference management software
(e.g., EndNote or Reference Manager) to facilitate renumbering or inserting references by the editor
or inserting references during the revision process. Manuscripts may be returned to authors before
review for renumbering of references if not cited in numerical order. Include details such as statistical
analysis; detailed procedures; sources of birds, instruments, or items; details of designed instruments;
a literature review; and other tangential matters.

Cite acknowledgments at the end of this section in a subsection called Acknowledgments. These
entries are not numbered.

Tables

Number tables consecutively according to the citation in the text. Tables must be created using the
MS Word table feature and inserted in the manuscript after the references section. Each table must be
placed on a separate page and must have a clear descriptive heading so that the meaning of the data
will be understandable without reference to the text. Indicate footnotes to tables with numbers, begin-
ning with 1. Statistical notation should be made with lowercase and uppercase superscript letters or
with asterisks, as appropriate. Statistical notation should place the superscript “a” on the largest mean.
Probability values may be indicated as follows: *P < 0.05, **P <0.01, ***P <0.001. and TP <0.10.
Consult a recent issue of the journal for examples of tables.

Figures

* Figure Size. Prepare figures at the final size for publication. Figures should be created at the
final publication size of 8.9 em wide (1 column), 14 cm wide (2 columns), or 19 cm wide (full
page width).

» Font Size. Ensure that all type within the figure and axis labels is readable at the final publica-
tion size. A minimum type size of 8 points (after reduction) should be used.

»  Fonrs. Use Helvetica or Times New Roman. Symbols may be inserted using the Symbol palette
in Times New Roman.

» Line Weight. For line graphs, use a minimum stroke weight of 1 point for all lines. If multiple
lines are to be distinguished, use solid, long dash, short dash, and dotted lines. Avoid the use of
color, gray, or shaded lines because these will not reproduce well. Lines with different symbols
for the data points may also be used to distinguish curves.

* Axis Labels. Each axis should have a description and a unit. Units may be separated from the
descriptor by a comma or parentheses, and should be consistent within a manuscript.

» Shading and Fill Patterns. For bar charts, use different fill patterns if needed (e.g., black,
white, gray, diagonal stripes). Avoid the use of multiple shades of gray because they will not be
easily distinguishable in print.

199



200

e Symbols. Identify curves and data points using the following symbols only: 0. m, >, @ AV
ALV, 0, #+ or x. Symbols should be defined in a key on the figure if possible.

* File Formats. Figures can be submitted in Word, PDF, EPS, TIFF, and JPEG. Avoid Power-
Point files and other formats. For the best printed quality, line art should be prepared at 600 ppi.
Grayscale and color images and photomicrographs should be at least 300 ppi.

e Grayscale Figures. If figures are to be reproduced in grayscale (black and white), submit in
grayscale. Often color will mask contrast problems that are apparent only when the figure is
reproduced in grayscale.

e Color Figures. If figures are to appear in color in the print journal, files must be submitted in
CMYK color (not RGB).

*  Photomicrographs. Photomicrographs must have their unmagnified size designated, either in
the caption or with a scale bar on the figure. Reduction for publication can make a magnification
power designation (e.g., 100x) inappropriate.

¢ Caption. The caption should provide sufficient information so that the figure can be under-
stood without excessive reference to the text. All author-derived abbreviations used in the figure
should be defined in the caption.

e General Tips. Avoid the use of 3-diumensional bar charts unless essential to the presentation of
the data. Use the sumplest shading scheme possible to present the data clearly. Ensure that data,
symbols, axis labels, lines, and the key are clear and easily readable at the final publication size.

Color Images. The cost to publish in color is $995 per figure: there is also a surcharge for color

offprints. The corresponding author should complete a Color Charge Agreement form, available on
the journal Web site (http://japr.fass.org/misc/ifora.dtl) and should fax (217-378-4083) that form to
the JAPR editorial office when a manuscript with color figures is accepted for publication.

Sample References

NOTE: The headings that appear above the following sample references and notes are for clarifica-
tion i these mstructions, but they are not used i an actual paper, except for Acknowledgments.

Journal Article

Dansky, L. M., and F. W. Hill. 1952. Application of the chromic oxide indicator method to balance
studies with growing chicks. J. Nutr. 47:449-459.

Snow, J. L., M. W. Douglas, and C. M. Parsons. 2003. Phytase effects on amino acid digestibility
in molted laying hens. Poult. Sci. 82:474-477.

Witter, R. L., and . M. Gimeno. 2006. Susceptibility of adult chickens, with and without prior
vaccination, to challenge with Marek’s disease virus. Avian Dis. 50:354-365. doi:10.1637/7498-
010306R.1

Monograph

NRC. 1994. Nutrient Requirements of Poultry. 9th rev. ed. Natl. Acad. Press, Washington, DC.
Dissertation

Heskett, E. A. 2003. Efficacy of a recombinant herpes virus of turkeys vector vaccine, expressing

genes to Newcastle disease virus and Marek’s disease virus, in chickens and turkeys against exotic
Newecastle disease virus challenge. PhD Diss. Univ. Florida, Gainesville.



Trade Publication

Wilgus, H. S. 1973. Temperature-programmed feeding schedules and other means of conserving
protein in market turkev production. Feedstuffs 45(27):27-31.

Book or Chapfter in Book

AOAC International. 2007. Official Methods of Analysis of AOAC International. 18th ed. Rev. 2.
AOAC Int., Gaithersburg, MD.

Whittow, G. C. 1976. Regulation of body temperature. Pages 146-173 in Avian Physiology. P. D.
Sturkie, ed. Springer-Verlag, New York, NY.
Proceedings

Hruby, M., J. C. Remus, and E. E. M. Pierson. 2004. Nutritional strategies to meet the challenge
of feeding poultry without antibiotic growth promotants. Pages 3—5 in Proc. 2nd Mid-Atlantic Nutr.
Conf., Timonium, MD. Univ. Maryland, College Park.
Federal Register

USDA, Plant and Animal Health Inspection Service. 2004. Blood and tissue collections at slaugh-
tering and rendering establishments, final rule. 9CFR part 71. Fed. Regist. 69:10137-10151.

Laboratory Procedure

The extract was added to 30 mL of hexane, made to 100 mL with 10% aqueous Na,SO,.
Personal Communication

Wilson, H. R. 2005. Univ. Florida, Gainesville. Personal communication.

Proprietary Product

Incubator, Petersime, Zulte, Belgium.

Avizyme TX. Finnfeed International, Marlborough, Wiltshire, UK.

Thymol, 99% purity, Acros Organics, Geel, Belgium.

Staristical Procedure

If a note has an embedded reference, the reference is cited by number (as in the text) or parentheti-
cally within the note:

Data were analyzed by ANOVA with flock as the independent variable. When differences among
flocks were significant, means were separated using Duncan’s multiple range test (SAS User’s Guide,
2001, Version 8 ed., SAS Institute Inc., Cary, NC). Pearson product-moment correlation coefficients
were calculated between average percentage cracks from each flock recorded every week and average
values for egg-specific gravity, breaking strength, percentage shell, shell thickness, and shell weight
per unit of surface area. Significance implies P < 0.05.

Statistical Software

SAS User’s Guide. 2001. Version 8 ed. SAS Inst. Inc., Cary, NC.
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US Patent

El Halawani, M. E., and 1. Rosenboim. 2004. Method to enhance reproductive performance in
poultry. Umiv. Minnesota, assignee. US Pat. No. 6,766,767.

Website

Dyro, F. M. 2005. Arsenic. WebMD. Accessed Feb. 2006. http://www.emedicine.com/neuro/
topic20.htm.
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Abbreviations

The following abbreviations may be used without definition in the Jowrnal of Applied Poultry
Research. Plurals do not require “s”. Chemical symbols and 3-letter abbreviations for amino acids do
not need definition. Other abbreviations should be defined at first use in the summary and the main
text, as well as in each table or figure in which they appear. Abbreviations are boldface at first use
in the main text. Abbreviations should not be used in the manuscript title, running title, or to begin a
paragraph or sentence. They can be used in section headings if previously defined. This list appears
inside the back cover of each issue of the journal.

ADF acid detergent fiber

ADFI average daily feed intake

ADG average daily gain

AME apparent metabolizable energy

AME, nitrogen-corrected apparent metabolizable energy
ANOVA analysis of variance

AOAC Association of Official Analytical Chemists
BSA bovine serum albumin

BW body weight

°C Celsius

cDNA complementary DNA

CF crude fiber

cfu colony-forming units (following a numeral)
CI confidence interval

Ccp crude protein

cpm counts per minute

Ccv coefficient of variation

d day

df degrees of freedom

DM dry matter

DNA deoxyribonucleic acid

EDTA ethylenediaminetetraacetate

EE ether extract

ELISA enzyme-linked immunosorbent assay

°F Fahrenheit

FCR feed conversion ratio

FE feed efficiency

ft foot



kcal

Ib
LD
LSD
m

1L

M
ME
ME,
MHC
mRNA
min
mo
MS

N
NAD
NADH

gram

gallon

gain-to-feed ratio

general linear model

hour
N-(2-hydroxyethyl)piperazine-N'-2-ethanesulfonic acid
high-performance (high-pressure) liquid chromatography
international chick units
immunoglobulin

interleukin

intramuscular

inch

intraperitoneal

international units

intravenous

kilocalorie

liter (also capitalized with any combination, e.g., mL)
pound

hours of light:hours of darkness in a photoperiod
least significant difference

meter

micro

molar

metabolizable energy
nitrogen-corrected metabolizable energy
major histocompatibility complex
messenger ribonucleic acid

minute

month

mean squares

number of observations

normal

nicotinamide adenine dinucleotide
reduced form of NAD

neutral detergent fiber

National Research Council

not significant

phosphate-buffered saline
polymerase chain reaction

parts per million

correlation coefficient

coefficient of determination, simple
coefficient of determination, multiple
relative humidity

radioimmunoassay

ribonucleic acid

revolutions per minute

second

Statistical Analysis System
subcutaneous

standard deviation
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SE standard error

SEM standard error of the mean

SNP single nucleotide polymorphism

SRBC sheep red blood cells

TBA thiobarbituric acid

T cell thymic-derived cell

T™ME true metabolizable energy

TME, nitrogen-corrected true metabolizable energy
TSAA total sulfur amino acids

USDA United States Department of Agriculture
uv ultraviolet

vol/vol volume to volume

Vs. Versus

wt/vol weight to volume

wt/wt weight to weight

wk week

vr year

SNP Nomenclature

The increasing number of SNP association studies and the improvements in chicken genome an-
notation require a standardized SNP nomenclature for unequivocal and correct SNP identification.
Additionally, information regarding the SNP investigated should be easily accessible in a publicly
available database. Therefore, all relevant SNP included in a study should be listed with their unique
RefSNP (rs) or submitted SNP (ss) number (if rs number is not yet available) as indicated i the
public domain NCBI dbSNP database (http://www.ncbi.nlm.nih.gov/snp). If the SNP investigated
do not vet have an entry in the NCBI dbSNP database, the authors of the manuscript are responsible
for submitting all the required information to NCBI (see http://www.ncbi.nlm.nih. gov/projects/SNP/)
for depositing the SNP into this database and obtaining a unique ss number for the SNP. In the text
of the manuscript, use of the rs/ss number of the SNP or an alternative standardized nomenclature is
recommended.

Supplemental Information (Online)

The following information is available online and is updated regularly. Please refer to these pages
when preparing a manuscript for submission.

Journal Title Abbreviations. A list of standard abbreviations for common journal titles is available
online (http://japr.fass.org/misc/ifora.dtl).

ST Units. The following site (National Institute of Standards and Technology) provides a compre-
hensive guide to ST units and usage: http://physics.nist.gov/Pubs/SP811/contents.html

Manuscript Central Instructions. Manuscripts are submitted online (http://mc.manuscriptcentral.
com/psa). Full user mstructions for using the Manuscript Central system are available online; click
the “Get Help Now™ link on the top right of the main page (http://mc.manuscriptcentral.com/psa).
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