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CRESCIMENTO E DESEMPENHO REPRODUTIVO DE NOVILHAS
HEREFORD AOS 14/15 MESES DE IDADE*

Autor: Carolini Machado Landarin
Orientador: José Fernando Piva Lobato

Resumo — Com o objetivo de acasalar novilhas aos 14/15 meses de idade,
cem bezerras Hereford foram submetidas a dois sistemas de alimentagéo (SA)
de 20/06 a 20/08: a) PN=50 bezerras em pastagem natural; b) PNs=50
bezerras em pastagem natural suplementadas (14% PB; 72% NDT) a 1%/dia
do peso corporal (PC). Em 20/08/2012, em lote Unico, pastejaram azevém
(PA). Quinze dias antes do final deste periodo (18/10), metade das novilhas de
cada SA passaram a receber a suplementacdo do PNs, estendendo-se por
quinze dias no retorno a PN (03/11), constituindo novos SA: c) PNs-PAs:
suplementadas em PN e por 15 dias em PA + 15 dias em PN; d) PNs-PA:
suplementadas em PN; e) PN-PAs: suplementadas por 15 dias em PA + 15
dias em PN; f) PN-PA: sem suplementacdo. O periodo reprodutivo (PR) foi em
PN. O escore de trato reprodutivo (ETR-US) e a &rea pélvica (APR) foram
determinados aos 365 dias de idade. De 20/06 a 20/08, o ganho diario médio
(GDM) e o peso corporal (PC) das bezerras do PNs foram 67,71% e 9,95% e
6,19% e 15,46% superiores, respectivamente, as do PN. O PNs também
apresentou area do muasculo longissimus (AOLUS) superior em 8,48%, 22,91%
e 21,82%, respectivamente, ao PN. A suplementacdo proporcionou maior
espessura de gordura subcutanea (EGSUS), 95,12% superior em relagdo ao
PN. Em pastagem de azevém, na primeira pesagem, o PNs apresentou 5% de
GDM superior as do PN. Bezerras do PNs apresentaram PC 13,36% superior
ao PN e 18,20% e 13,33% de AOLUS superiores, respectivamente, aos valores
do PN. O PNs obteve maior EGSUS, 1,43+0,67 e 0,89+£0,75 mm, superando as
do PN. De 18/10 a 18/11/12, o PNs-PAs e PN-PAs obtiveram GDM superiores
e a EGSUS foi maior no PNs-PAs. No inicio do PR, o ECC e o PC foram
maiores no PNs-PAs. A APR do PNs-PAs (106,41+11,92 cm?) diferiu apenas
do PN-PAs (93,74+11,76 cm?). O maior percentual de novilhas puberes
correspondeu ao PNs-PA (34,3%). A presenca de corpo luteo foi verificada em
17,8% das novilhas e 0 PNs-PAs obteve 47% (n=21) de prenhez, PNs-PA 22%,
PN-PAs 18%de e PN-PA 13%. Novilhas prenhes foram as de maior GDM de
18/10 a 18/11/12, maior APR, PC e escore de condi¢ao corporal ao inicio e ao
final do PR. S&o necessarios maiores niveis de suplementacdo e de MS em
pastagens naturais e anuais até os 14/15 meses de idade para maior
desenvolvimento e, consequentemente, alcancar significativas taxas de
prenhez.

Palavras-chave: area do musculo longissimus, area pélvica relativa, espessura
de gordura subcutanea, pastagem natural, suplementacéao.

1 Dissertacdo de Mestrado em Zootecnia — Producdo Animal, Faculdade de Agronomia,
Universidade Federal do Rio Grande do Sul, Porto Alegre, RS, Brasil. (104 p.) Mar¢o, 2014.



GROWTH AND REPRODUCTIVE PERFORMANCE OF 14- TO 15-MONTH-
OLD HEREFORD HEIFERS!

Author: Carolini Machado Landarin
Adviser: José Fernando Piva Lobato

Abstract: Aiming at breeding heifers with 14-15 months of age, 100 Hereford
calves were submitted to two feeding systems (FS) between 06/20 and 08/20:
a) NP=50 calves grazing on natural pasture and b) NPs=50 calves grazing on
natural pasture and fed a supplement (14% CP; 72% TDN) at 1% body weight
(BW)/day. On 08/20, heifers were transferred as single group to a ryegrass
(RG) pasture. During the last 15 days of ryegrass grazing (10/18) and the first
15 days upon returning to NP (11/03), half of the heifers in each previous FS
were fed the supplement, thereby establishing new FS: c) NPs-RGs: previously
supplemented on NP and supplemented for 15 days on RG + 15 days on NP;
NPs-RG: previously supplemented on NP; e€) NP-RGs: supplemented only for
15 days on RG + 15 days on NP; and f) NP-RG: not supplemented in either
period. During the breeding season (BS), heifers grazed on NP. Reproductive
tract score (TRS) and relative pelvic area (RPA) were determined at 365 days
of age. On 07/20 and 08/20, NPs heifers presented 67.71% and 9.95% and
6.19% and 15.46% higher daily weight gain (DWG) and BW than NP heifers, as
well as 22.91% and 21.82% larger loin eye area (UREA) and 95.12% average
thicker backfat (UFT). At the end of the grazing period, NPs heifers were, on
average, 13.36% heavier, and presented higher average UFT than NP
(1.43+0.67 vs. 0.89+0.75). Between 10/18 and 11/18, NPs-RGs and NP-RGs
heifers presented higher DWG and the highest UFT values were obtained in
NPs-RGs heifers. At the start of the BS, NPs-RGs had higher BCS and BW.
RPA of NPs-RGs (106.41+11.92 cm?) was only different from NP-RGs
(93.74+11.76 cm?). The highest percentage of puberty was determined in NPs-
RG (34.3%). The presence of CL was detected in 17.8% of the heifers.
Pregnancy rates of 47%, 22%, 18%, and 13% were obtained in NPs-RGs, NPs-
RG, NP-RGs, and NP-RG heifers, respectively. Pregnant heifers presented
higher DWG between 10/18 and 11/18, and higher RPA, BW, and BCS at the
start and end of the BS. Higher pasture DM content and higher supplement
levels than those evaluated in the present study are required to achieve better
calf development and better reproduction indices when aiming at breeding
heifers at 14-15 months of age.

Key words: Longissimus muscle area, pelvic area, reproductive tract score,
backfat thickness, natural pasture, supplementation

1 Master of Science dissertation in Animal Science, Faculdade de Agronomia, Universidade
Federal do Rio Grande do Sul, Porto Alegre, RS, Brazil. (104 p.) March, 2014.
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INTRODUCAO GERAL

Até 2023, com base no MAPA, (2013) existe a expectativa de
gue a producdo aumente 22%, o consumo da carne bovina 43% e as
exportacoes 2,5%/ano. Para que estas previsbes se concretizem faz-se
necessario continuar a reduzir a idade de abate dos novilhos, a reducao da
idade de acasalamento das novilhas e a eficiéncia reprodutiva dos rodeios
de cria alcancar ao redor de 80% de taxa de desmame, possibilitando a
obtencado de taxa de desfrute de 28% (Beretta et al., 2001). Este processo
passa pela melhoria dos indicadores médios de producéo e reproducdo do
rebanho, através da conjugacdo de praticas de manejo e da melhoria
genética dos rebanhos e do controle sanitario (Vaz & Lobato, 2010a).

O fator econbmico mais importante na producdo de bovinos é o
desempenho reprodutivo das fémeas (Pilau & Lobato, 2009), sendo a
proporcdo de animais nascidos e desmamados em relagdo ao numero de
fémeas adultas do rebanho determinante da rentabilidade da atividade
(Beretta et al., 2001).

Trabalhos de Azambuja et al. (2008); Pilau & Lobato (2008;
2009); Vaz & Lobato (2010a,b) realizados na &rea de sistemas de recria de
bezerras para o primeiro acasalamento aos 14/15 meses de idade, mostram
gue as bezerras mais pesadas, mais velhas e com as melhores avaliacbes
de conformacdo, precocidade e musculatura ao desmame sdo as que
emprenham e, assim, podem receber tratamento nutricional diferenciado do
desmame até o acasalamento.

Praticas de manejo como o ajuste de carga animal, com
consequente maior oferta forrageira (Fagundes et al., 2003), utilizacdo de
pastagens naturais melhoradas por periodos curtos de tempo (Lobato et al.,
2010; Tanure et al.,, 2011) e menores idades a desmama (Almeida &
Lobato, 2002) tem sido desenvolvidos com o objetivo de aumentar a
produtividade dos rebanhos de cria e a renda do produtor.

A proposta deste estudo € obter informagfes nutricionais,
reprodutivas e de crescimento de bezerras da raca Hereford a partir do
desmame no primeiro acasalamento aos 14/15 meses com o minimo de
custo
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REVISAO BIBLIOGRAFICA

Prenhez de novilhas de corte aos 14/15 meses de idade

O “sistema um ano”, reproducdo aos 14/15 meses de idade, foi
determinado por Rocha & Lobato (2002) e integra um conjunto de praticas de
nutricdo, genética animal, sanidade e manejo de rebanho, os quais possibilitam
as novilhas serem expostas a reproducdo em idades mais jovens, sendo que
essa pratica requer manejo mais intensivo, podendo trazer beneficios a selecéo
para precocidade sexual, melhorando sua eficiéncia produtiva no rebanho (Dias
et al. 2004).

Segundo Fries (2004), a precocidade sexual apresenta diversas
possibilidades para ser alterada e ao mesmo tempo, possui potencial e
capacidade de impacto econdmico sobre o sistema produtivo. A proporcéo de
animais nascidos e desmamados em relagdo ao numero de vacas do rebanho
determina a maior parte da rentabilidade da atividade na pecuéria (Potter et al.,
2000; Beretta et al., 2001).

Short et al. (1994) apresentaram as principais vantagens e
desvantagens de acasalar novilhas precocemente. Como vantagens, esta o
retorno mais rapido do investimento, o0 aumento do tempo de vida produtiva de
cada fémea e a menor relacao entre reposicao e reproducédo. As desvantagens
seriam as elevacdes dos custos na alimentacdo para a novilha conceber em
idade mais jovem, investimentos na qualificacdo de pessoas e praticas em
manejo para reduzir possiveis problemas de parto aos dois anos e a menor
taxa de retorno ao cio quando comparada com primipara mais velha.

Resultados apresentados por Beretta et al. (2001) comprovaram a
possibilidade de elevar a resposta biolégica com a antecipacdo da idade ao
primeiro acasalamento, primeiramente, para 0os 24/26 meses e, posteriormente,
para 14/15 meses de idade, se associadas a taxas de natalidade do rebanho
adulto de 80%.

A maior eficiéncia biologica, ao ser reduzida a idade do primeiro
servigo, necessita de sistemas mais intensivos de criagdo, como a utilizacao de
pastagens cultivadas e/ou suplementacdo com concentrados, para que as
novilhas alcancem o peso necessario ao inicio do acasalamento. Segundo o
(NRC, 1996) animais nas racas taurinas devem alcancar 60% do peso adulto
na primeira temporada reprodutiva.

Potter et al. (1998) avaliaram a produtividade e a economicidade de
trés sistemas de producdo: novilhas prenhes aos 36/37 meses, aos 24/26
meses e aos 14/15 meses de idade e concluiram que independente do sistema
alimentar utilizado no periodo outono/inverno, o “sistema um ano” apresentou
aumento na taxa de desfrute, maior eficiéncia de estoque e maior producéo de
peso corporal por hectare. Concluiram, ainda, terem os sistemas com uso de
tecnologia mais intensiva melhores resultados quando comparados com o
“sistema tradicional” de pecuaria de corte.

Segundo Rocha & Lobato, (2002) e Freitas & Lobato, (2003), no Rio
Grande do Sul, sistemas que utilizam somente pastagens naturais, dificilmente
a novilha atinge o desenvolvimento necessario para o acasalamento aos 14/15
meses de idade, pois, mesmo com cargas animais ajustadas e trabalhando-se
com vedacdo de potreiros, as novilhas ndo alcangcam indices reprodutivos
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altos, limitando o aumento da produtividade do sistema pecuério.

A intensificagdo da producdo, com o intuito de aumentar os indices
reprodutivos, exige a utilizacdo de tecnologias que favorecam a exploracao
racional da pecuaria (Godoy et al. 2004), sendo que cada criador deve
identificar qual a recria de bezerras mais adequada as condi¢cdes e ao estagio
de seu sistema de producao (Rovira, 1996).

O avanco do sistema para o acasalamento aos 14/15 meses de
idade atinge o ponto maximo em que a pecuaria de corte se encontra,
aumentando assim a sua eficiéncia biolégica, porém nao se deve associar a
eficiéncia econdbmica em funcdo do aumento dos custos da nutricdo necesséria
para o acasalamento em idades mais jovens.

Peso a desmama de bezerras de corte

A intensificacdo dos sistemas alimentares faz com que sejam
alcancados maiores indices de prenhez e de desmama, com isso obtém-se
maior peso ao desmame decorrente do melhor nivel de nutricdo a ques estaréo
submetidas as novilhas e, consequentemente, maior producdo de leite
(Bergmann & Hohenboken, 1992).

Conforme Milagres et al. (1979), a importancia do peso a desmama
reside na capacidade de influr na prenhez de novilhas acasaladas
precocemente. Maiores pesos a desmama reduzem o tempo e o ganho de
peso necessario do outono ao fim da primavera para que as bezerras atinjam a
puberdade aos 14/15 meses idade (Bagley, 1993). FEmeas com menor peso a
desmama devem receber um tratamento diferenciado, possibilitando melhor
desenvolvimento corporal e maior probabilidade de prenhez (Pereira Neto &
Lobato, 1998; Beretta & Lobato, 1998).

Pilau & Lobato (2006) identificaram correlacdes positivas de novilhas
concebendo aos 14/15 meses de idade com maiores pesos a desmama,
devendo este ser acompanhado por positivo e consistente ganho de peso da
desmama até o inicio do acasalamento (Wiltbank, et al., 1985), sendo que
planos de baixa nutricdo retardam a puberdade de novilhas (Carvalheiro et
al., 2006).

Vaz et al, (2012) verificaram que animais com melhores
desempenhos no periodo pré e pos-desmame (ambos com altos niveis
nutricionais; alto-alto) foram 14,6%, 21,1% e 31,0% superioreS em peso
corporal ao inicio do periodo de acasalamento, quando comparados com
animais nos niveis nutricionais alto-baixo, baixo-alto e baixo-baixo,
respectivamente.

Rocha & Lobato (2002) concluiram que o peso ao desmame da
bezerra € um bom indicador a ser usado junto com estratégias de nutricdo para
gue um maior namero de novilhas consiga conceber ao inicio da reproducéo e,
sobretudo, quando primiparas. Segundo Barcellos et al., (2003), as taxas de
ganho de peso pos-desmame variam em funcdo do peso ao desmame, do
‘peso alvo” a puberdade e da idade ao acasalamento. Novilhas desmamadas
com 150 kg necessitam ganhos de 0,660 kg/dia para alcancar 300 kg ao serem
acasaladas com 14/15 meses de idade, com isso, a viabilidade do primeiro
servi¢co das novilhas nesta idade somente sera alcancada de forma efetiva com
bons niveis nutricionais (Pilau, 2006).
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Sistemas de producdo que visam o0 acasalamento aos 14/15 meses
de idade necessitam de pesos a desmama adequados com subsequente
ganho de peso pos-desmame conforme os recursos de alimentacéo
disponiveis, atingindo o méaximo do seu potencial genético e bons percentuais
de prenhez.

Sistemas alimentares no pés-desmama de bezerras de corte

Com base em regimes a pasto, o acasalamento das novilhas aos
14/15 meses de idade vem sendo experimentado por poucos produtores rurais
e estudado por pesquisadores na regido sul (Beretta et al., 2001 e Rocha &
Lobato, 2002ab;) e central do Pais (Silva et al.,, 2005). Reduzir a idade de
acasalamento para idades mais jovens requer o0 uso de suplementacéo
associada a pastagem (Vaz & Restle, 2000), contribuindo para maiores taxas
de ganho de peso e, consequentemente, melhor resposta reprodutiva (Pereira
Neto & Lobato, 1998; Vieira et al., 2006).

Segundo (Semmelmann et al., 2001), em condi¢cdes restritas de
alimentacdo, deve-se melhorar a nutricAo para obter bom desempenho
reprodutivo de novilhas submetidas a reproducdo precocemente. O
desempenho animal € condicionado por diversos fatores como a genética,
alimentacdo prévia ao acasalamento, consumo de forragem, valor nutritivo da
forragem e eficiéncia na conversao da forragem consumida (Gomide, 2001).

Rocha & Lobato (2002), afirmam ser impossivel utilizarmos somente
pastagens naturais como Unica fonte de alimento durante o periodo de
outono/inverno dentro do “sistema um ano”. A necessidade de ganhos de peso
superiores exige a utilizacdo de outras estratégias como pastagens cultivadas,
suplementos e/ou silagem. Segundo esses autores, da desmama ao
acasalamento, a novilha deve realizar ganho de 25% do seu peso adulto,
pressupondo que ela tenha cerca de 40% deste peso por ocasido da desmama
e chegue a 65% do peso adulto no acasalamento.

Em situagcdes com forragem de qualidade limitante, como as
pastagens naturais do Rio Grande do Sul no outono/inverno, o uso da
suplementacdo pode proporcionar importante desenvolvimento dos animais
(Elizalde et al., 1999), sendo que a suplementacdo aumenta a eficiéncia de
conversdo das pastagens, melhora o ganho de peso e diminui os ciclos de
crescimento dos animais (Peruchena, 1999).

McMilan (1992) ao trabalhar com bezerras para serem entouradas
aos 14/15 meses baseado em um GDM no inverno de 0,300 a 0,400 kg/dia,
enfatizou a necessidade de disponibilidade de 1.800 kg/MS/ha. Na primavera
até o inicio do acasalamento, os ganhos minimos requeridos seriam da ordem
de 1 kg/dia com uma disponibilidade de 2.500 kg/MS/ha.

Beretta & Lobato (1998), obtiveram GDM de 0,615 kg em bezerras
suplementadas com ragcédo comercial (21 % PB e 75% NDT) sobre pastagens
naturais. Vaz & Restle (2000ab) trabalharam com niveis crescentes de
suplementacdo em pastagens naturais e novilhas aos 14/15 meses de idade e
verificaram aumentos lineares de ganho de peso e reflexos positivos na
manifestacdo de estros e na porcentagem de prenhez com o aumento da
suplementacao.

Rocha & Lobato (2002), avaliaram bezerras Polled Hereford, %
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Hereford ¥ Nelore e 5/8 Hereford 3/8 Nelore, de junho a agosto, sendo que o
primeiro grupo utilizou a pastagem cultivada de azevém (Lolium multiforum
Lam), o segundo grupo recebeu em confinamento silagem a vontade de sorgo
e uréia e o terceiro grupo foi suplementado sobre pastagem natural com racdo
comercial (com 18% de PB e 72% de NDT) na base de 1,5% de seu peso
corporal. Durante os 88 dias dos tratamentos, os animais suplementados na
pastagem natural apresentaram GDM semelhante aos animais que
consumiram pastagem cultivada e aos que consumiram silagem, 0,429 kg/dia,
0,390 kg/dia e 0,412 kg/dia, respectivamente.

Um dos fatores para obter bom desempenho animal é determinar a
disponibilidade de matéria seca que nao limite o consumo pelo animal (Genro
et al., 2004), sendo que em espécies temperadas o ideal situa-se entre 1.200 e
1.600 kg/ha de MS (Mott, 1984). De acordo com Gibb e Treacher (1976), em
gramineas de clima temperado, para que nao haja limitagdo do consumo, a
oferta de forragem deve ser no minimo trés vezes o valor do consumo
estimado para o animal. Em situagdes de restrita disponibilidade de forragem, o
suplemento concentrado pode aumentar a quantidade de matéria organica
digestivel consumida e, consequentemente, o desempenho animal (Prache et
al., 1990).

Segundo (Fries, 2005), quando a suplementacdo € utilizada em
pastagens de clima temperado, os ganhos sdo maximizados e a idade ao
primeiro acasalamento reduzida, uma vez que a idade a puberdade é funcao
do gendtipo e do nivel de nutricdo até a idade de reproducéo.

Niveis de suplementacdo médios a altos podem ser utilizados
guando o objetivo é manter elevada a taxa de lotacdo na pastagem (Lobato &
Pilau, 2004). Maiores niveis de suplemento aumenta a taxa de substituicdo de
pasto pelo suplemento, permitindo manter a taxa de lotacdo no decorrer do
ciclo da pastagem, mesmo em periodos de menor crescimento do pasto
(Fernandez & Mieres, 2005).

O uso de suplementos prévio ao acasalamento aumenta o aporte de
nutrientes pelos animais, modificando a composicdo do ganho de peso e
proporcionando acumulo de gordura precocemente (Pilau et al., 2005). Rearte
(1999), conclui que a produtividade e estacionalidade da pastagem juntamente
com o clima, definirdo a forma pela qual os suplementos seré&o incorporados
aos sistemas de producao.

Relacdo entre nutricdo e peso corporal sobre a reproducédo de
fémeas de corte

Dentre os fatores que afetam a economicidade da atividade de cria
destacam-se a nutricdo e a reproducdo (Hess et al., 2005). Ou seja, o estado
fisiologico altera as exigéncias nutricionais, e a metabolizagdo de nutrientes
pelo animal interfere na funcéo reprodutiva (Youngquist & Threlfall, 2007).

A influéncia exercida da nutricdo sobre a reproducédo € observada
sobre o desencadeamento da puberdade, duracdo do anestro pos-parto,
gametogénese, taxa de concepcao, mortalidade embrionaria, desenvolvimento
pré-natal e comportamento sexual, evidenciando a importancia do manejo
nutricional (Ferreira, 1993). Nesse sentido, Short e Adams (1988) relacionaram
a particdo energética conforme a escala de prioridades em ruminantes:
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metabolismo basal, atividade fisica, crescimento, reserva energética basica,
gestacado, lactacdo, reservas adicionais de energia, reproducdo e reservas
excedentes de energia.

Segundo Wettemann et al., (2003), o consumo de alimentos e as
reservas corporais regulam a funcdo reprodutiva em bovinos. A gordura
corporal pode modular a liberagdo de LH e o inicio da puberdade esta
associado ao aumento da frequéncia na secrecdo pulsatil desse hormoénio, e
este aumento, esta associado com o incremento da ingestdo energética
(Schillo et al., 1992). Patterson et al. (1992) afirmam que um nivel nutricional
baixo retarda a idade a puberdade através da inibicdo da maturagéo do sistema
endocrino. De acordo com Rovira, (1996) a melhor alimentacdo determina que
se alcance a puberdade com uma menor idade, a qual € correlacionada com
ganhos de peso corporal do nascimento até ao inicio da puberdade (Arije &
Wiltbank, 1971).

Os ganhos de peso pré-acasalamento variam com as condi¢cfes
de meio. No entanto, independentemente do ganho, o peso corporal “alvo” ao
inicio do periodo reprodutivo é fundamental para obter adequados indices de
prenhez (Rovira, 1996; Rocha & Lobato, 2002; Pilau & Lobato, 2008), com isso
ao acasalar novilhas em idades mais precoces deve-se utilizar manejos
alimentares mais intensivos quando comparado a acasalamentos em idades
mais tardias (Pilau & Lobato, 2006).

O peso corporal, mesmo sendo um fator importante, ndo pode ser
considerado como elemento Unico de referéncia, porque esse parametro sofre
influéncia da raca, do biétipo, da idade, do estado fisiolégico, da época do ano,
dentre outros. Um animal de 450 kg de peso corporal pode corresponder a um
biétipo pequeno em uma excepcional condi¢cdo corporal, ou um animal de
tamanho grande em condic¢@es fisiologicas precérias (Scaglia, 1997).

Conforme Wiltbank et al. (1966), apdés um certo peso atingido, as
diferencas em ganho de peso tem pouca influéncia sobre a idade a puberdade.
A maioria dos estudos realizados para determinacdo de peso e idade a
puberdade em novilhas sugerem pesos entre 250 e 280 kg aos 14/15 meses
para que bons indices de concepc¢do sejam atingidos (Arije & Wiltbank, 1971;
Ellis, 1974; Milagres et al., 1979)

Rocha & Lobato (2002) mostraram que o desenvolvimento expresso
em ganho de peso corporal de novilhas é de extrema importancia no
aparecimento do primeiro estro, estando inversamente relacionado com a idade
a puberdade.

Novilhas submetidas a um alto nivel nutricional alcancam a
puberdade mais cedo do que as novilhas submetidas a um baixo nivel
alimentar, provando a existéncia de uma relacdo negativa entre a idade, a
puberdade e a taxa de ganho de peso (Wiltbank et al., 1966; Ferrel, 1982).

Ao diminuir a idade de acasalamento para o “sistema um ano”, o
produtor rural deve priorizar niveis nutricionais adequados para que as
novilhas, ao entrar em acasalamento, tenham pesos adequados, obtendo
assim uma funcdo enddcrina regular, com a liberagdo adequada dos hormdnios
da reproducéo e, consequentemente, uma taxa de prenhez satisfatoria.
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Uso da ultrassonografia para a avaliacdo do escore do trato
reprodutivo e area pélvica relativa de novilhas de corte

A avaliacdo do escore do trato reprodutivo (ETR) de novilhas &€ um
sistema proposto por Anderson et al. (1991) e estima a puberdade através da
palpacao retal dos cornos uterinos e ovarios. No entanto, com o uso da ultra-
sonografia (US) podemos determinar o didmetro de foliculos e tamanho e
textura do utero, para determinar o estagio do ciclo estral em que o animal se
encontra (Pierson & Ginther, 1988). Conforme Driancourt (2001), a dominancia
folicular € verificada quando a diferenca entre os foliculos torna-se mais
pronunciada, sendo de 2 a 5 mm de didmetro entre o foliculo dominante e o
maior subordinado. O tamanho do foliculo pré-ovulatério na novilha
determinado por ultra-som é de 8,5 a 12mm. Além disso, foliculos pequenos,
de 2 a 3 mm de diametro, podem ser visualizados, quantificados e
sequencialmente monitorados pelo uso do US (Beal et al., 1992).

Trés possiveis aplicacdes do ETR tém sido recomendados: primeiro
como um teste de triagem para determinar o status puberal das novilhas antes
do acasalamento (Anderson et al., 1992), em segundo lugar como uma
indicacdo das exigéncias nutricionais das novilhas (Byerley et al., 1987), e a
terceira como uma ferramenta de selecéo para a idade a puberdade (Patterson
et al., 1995; Pence et al., 2007)

Schillo et al. (1992) e, posteriormente Honaramooz et al. (2004),
utilizaram medidas repetidas de ultrassom em bezerras até a puberdade, a fim
de acompanhar o desenvolvimento do sistema reprodutivo. Observaram um
rapido crescimento e mudancas no trato reprodutivo desde os trés e quatro
meses de idade, seguido por um platd entre os cinco e oito meses de idade. Na
sequéncia, ocorrem um crescimento lento e uma segunda fase de aceleracéo,
previamente a primeira ovulacdo. Honaramoos et al. (2003), encontraram
correlacdo entre o desenvolvimento dos segmentos do trato reprodutivo com o
aumento do diametro dos foliculos ovarianos, sugerindo que foliculos maiores
podem ser mais estrogénicos, levando a um crescimento mais acelerado no
trato reprodutivo.

Montanholi et al. (2004) avaliou o ETR de novilhas Hereford
submetidas a diferentes taxas de ganho de peso no pds-desmame com 0O
objetivo de coloca-las em servico aos 18 meses de idade. Embora néo tenha
sido detectada diferenca significativa entre a taxa de prenhez, ocorreu um
comportamento linear entre o ganho médio diario dos animais e o ETR.

O sistema de avaliacdo de caracteristicas relacionadas aos 6rgdos
reprodutivos (tamanho e tdnus uterino, tamanho dos ovarios, crescimento
folicular e presenca de corpo luteo) foi capaz de identificar animais com alta
probabilidade de ovulacao (Ferreira et al., 1999). Segundo Tran et al., (1988),
para gue a primeira cria ocorra aos dois anos de idade, é necessario usar uma
combinacdo que envolva o aspecto nutricional, peso ideal e selecdo para
puberdade precoce.

Segundo Leaflet (2001), a herdabilidade do ETR é moderada, 0,32 e
apresenta correlagdes genéticas favoraveis com o peso ao nascer, 0 peso ao
desmame, o0 peso com um ano de idade e a area pélvica relativa, valores de -
0,37, 0,20, 0,31 e 0,53, respectivamente. A estimativa da herdabilidade para
area peélvica relativa relativa (APR) é alta em novilhas, entretanto deve-se ter
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cuidado, pois a selecédo por area pélvica implica no aumento do tamanho de
todo esqueleto do animal (Green et al. 1988).

De acordo com Fontana (1993), a largura ou medida horizontal é a
maior distancia entre o ileo direito e o esquerdo, na altura do tubérculo
pessoas. A altura € a distancia vertical entre a sinfise do pubis e a base do
corpo das vértebras sacrais. As medidas horizontais e verticais sdo aferidas em
centimetro e depois multiplicadas para se obter a estimativa da area pélvica
relativa em cm* Conforme Araldi (2007), a area pélvica relativa aumenta de
tamanho a medida que a fémea se desenvolve até a maturidade.

Brinks (1990) considera valores ideais de area pélvica relativa entre
140 a 170 cm?. Segundo Rovira (1996), novilhas com &reas pélvicas inferiores
a 135 cm? tém alta probabilidade de apresentarem partos distécicos. Rocha &
Lobato (1997) observaram em novilhas Hereford aos 14-15 meses area pélvica
relativa de 144,47 cm?. Restle et al., (2009) concluiram que as fémeas cruzas
apresentam maior area pélvica do que as fémeas puras (185,29 contra 166,28
cm?).

A definicdo do programa nutricional prévio a reproducao possibilita
niveis hormonais adequados que nos permite, ao mensurar o ETR, a
identificacdo das estruturas reprodutivas nos tamanhos desejaveis,
influenciando o desenvolvimento da area pélvica, a qual pode ser uma
ferramenta no manejo de descarte de novilhas no processo de selecdo para
reposicao.

Relacdo da espessura de gordura subcutanea e é&rea do
musculo longissimus na reproducédo de novilhas de corte

Segundo Owens et al. (1993), os tecidos do corpo crescem e se
desenvolvem em ondas de crescimento especificas, iniciando com o tecido
nervoso, 0s 0ssos, tecido muscular e o tecido adiposo. A maturidade é,
geralmente, considerada como 0 momento em que a massa muscular atinge o
peso acima do qual o ganho é somente de gordura, > 8 kcal/g (NRC, 1984). A
eficiéncia do crescimento € dependente de duas caracteristicas basicas: taxa
de ganho e composicao quimica dos tecidos depositados.

O crescimento animal é um fendbmeno biolégico complexo, que
envolve as interacdes entre fatores hormonais, nutricionais, genéticos e de
metabolismo (Bultot et al., 2002), e é definido como o aumento do tamanho,
decorrente de mudancas na capacidade funcional de varios 6rgaos e tecidos
do animal, que ocorrem desde a concepcéao até a maturidade (Sillence, 2004).

Koohmaraie et al. (2002), relataram que as estimativas ultra-sdnicas
da espessura de gordura subcutanea (EGS) e area do musculo longissimus
(AOL) in vivo tém sido utilizada para estabelecer o escore de condi¢éo corporal
e definir o estado nutricional, sendo provavel a selecdo de animais mais
precoces atraves destes tipos de avaliagcdes. Minick et al., (2001), confirma a
possibilidade de selecionarmos animais mais precoces ao verificar correlagdes
entre AOL e maturidade sexual. Conforme Kempster et al. (1982), o musculo
longissimus representa 6,7% do peso da musculatura total, sendo possivel
obter uma estimativa avaliando musculos desta regido, 0s quais possuem
crescimento médio (Berg & Butterfield, 1978).

As estimativas de herdabilidade da AOL obtida por ultrassom variam
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de 0.11 a 0.61 e para a EGS, na 12° e 13° costelas, os valores séo de 0.14 a
0.56, sendo que a idade e a raga podem afetar estes valores (Johnson et al.,
2003). Segundo Wilson et al., (1998), como estas caracteristicas sdo de média
a alta herdabilidade, pode-se alterar significativamente a composi¢ao corporal
em um curto espaco de tempo com uma intensa pressao de selecdo se a
populacdo que esta sendo selecionada apresentar alta variabilidade genética.

As avaliacbes através do uso da ultrassonografia podem fornecer
perspectiva do tamanho do animal a maturidade (Perkins et al., 1992) e sob o
ponto de vista do melhoramento genético apresenta vantagens em diminuir o
tempo e os gastos elevados em testes de progénie e de possibilitar a obtencéo
de medidas em grande numero de animais que sado selecionados para fins
reprodutivos (Suguisawa, 2003).

Segundo Patterson et al. (1992), reservas minimas de tecido
adiposo seriam necessarios para fornecer energia suficiente para manifestacédo
do primeiro estro e, de acordo com Berg e Walters (1983), racas que tendem a
nao acumular gordura na carcaga Sao as mesmas que tém exigéncias
nutricionais de mantenca maiores, maior peso adulto e maturidade fisiologica
mais tardia.

Spicer (2001) relaciona diretamente a deposicao de tecido adiposo
com a idade a puberdade, por intermédio da leptina que atua como sinalizador
do escore de condicdo corporal do animal ao hipotalamo (Vaiciunas et al.,
2008). Buskirk et al. (1996) constataram uma relacdo positiva entre a EGS e a
percentagem de novilhas puberes antes do acasalamento. Cerca de 93% das
novilhas com 5,8 mm de gordura subcutanea estavam ciclando no inicio da
estacdo de acasalamento, enquanto 32% das novilhas com 2,9 mm de
espessura de gordura nédo ciclaram.

Segundo Mcneil et al. (1984), fémeas com quantidades reduzidas de
gordura corporal alcancariam a puberdade a idades maiores, com maiores
pesos e teriam fertilidade reduzida quando adultas. Apesar dos pesos nhas
diferentes idades apresentarem correlacdes genética proximas de zero com a
EGS e positiva, mas de magnitude moderada, com a AOL (Meyer et al., 2004;
Yokoo et al., 2008), a selecdo para peso, a longo prazo, pode levar a producéo
de animais mais altos, os quais, em determinados ambientes, podem ser mais
tardios e menos eficientes (Montafio-Bermudez & Nielsen, 1990; Jenkins &
Ferrell, 1994; Beretta et al., 2002), levando maior tempo para entrar em
reproducao.

Portanto, as caracteristicas mensuradas de AOL e EGS em um
rebanho de corte sdo de grande importancia para selecionarmos novilhas
precoces e aptas para entrar em reproducdo aos 14/15 meses de idade,
buscando adequados indices de prenhez.
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HIPOTESES

As bezerras suplementadas em pastagem natural e pastagem de
azevém obtém indices produtivos e reprodutivos significativamente superiores
ao grupo das bezerras ndo suplementadas, com disponibilidade minimo
constante de 1500 kg MS/ha.

As taxas de ganho de peso e escores de condicdo corporal
determinam o desenvolvimento corporal e reprodutivo.

As novilhas mais pesadas tém melhores indices reprodutivos do que
as mais leves.
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OBJETIVOS

Objetivo Geral

Avaliar o desenvolvimento em peso e condicdo corporal e obter
informagdes sobre condi¢cdes nutricionais, reprodutivas e de crescimento, de
bezerras da raca Hereford a partir do desmame no primeiro acasalamento aos
14/15 meses.

Objetivo Especifico

Avaliar a resposta produtiva de bezerras em pastagem natural e
pastagem de azevém.

Avaliar o efeito do peso corporal no desempenho reprodutivo.

Avaliar o escore do trato reprodutivo no desenvolvimento das
bezerras.

Avaliar o desenvolvimento corporal das bezerras usando medicdes
da espessura de gordura subcutanea e area do musculo longissimus.

Encontrar solu¢cdes com o objetivo de aumentar a produtividade dos
rebanhos de cria e a renda do produtor.



CAPITULO Il
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Abstract: Aiming at breeding heifers with 14-15 months of age, 100 Hereford calves were
submitted to two feeding systems (FS) between 06/20 and 08/20: a) NP=50 calves grazing on
natural pasture and b) NPs=50 calves grazing on natural pasture and fed a supplement (14%
CP; 72% TDN) at 1% body weight (BW)/day. On 08/20, heifers were transferred as single group
to a ryegrass (RG) pasture. During the last 15 days of ryegrass grazing (10/18) and the first 15
days upon returning to NP (11/03), half of the heifers in each previous FS were fed the
supplement, thereby establishing new FS: ¢) NPs-RGs: previously supplemented on NP and
supplemented for 15 days on RG + 15 days on NP; NPs-RG: previously supplemented on NP;
e) NP-RGs: supplemented only for 15 days on RG + 15 days on NP; and f) NP-RG: not
supplemented in either period. During the breeding season (BS), heifers grazed on NP.
Reproductive tract score (TRS) and relative pelvic area (RPA) were determined at 365 days of
age. On 07/20 and 08/20, NPs heifers presented 67.71% and 9.95% and 6.19% and 15.46%
higher daily weight gain (DWG) and BW than NP heifers, as well as 22.91% and 21.82% larger
loin eye area (UREA) and 95.12% average thicker backfat (UFT). At the end of the grazing
period, NPs heifers were, on average, 13.36% heavier, and presented higher average UFT than
NP (1.43+£0.67 vs. 0.89+0.75). Between 10/18 and 11/18, NPs-RGs and NP-RGs heifers
presented higher DWG and the highest UFT values were obtained in NPs-RGs heifers. At the
start of the BS, NPs-RGs had higher BCS and BW. RPA of NPs-RGs (106.41+11.92 cm?) was
only different from NP-RGs (93.74+11.76 cm?). The highest percentage of puberty was
determined in NPs-RG (34.3%). The presence of CL was detected in 17.8% of the heifers.
Pregnancy rates of 47%, 22%, 18%, and 13% were obtained in NPs-RGs, NPs-RG, NP-RGs,
and NP-RG heifers, respectively. Pregnant heifers presented higher DWG between 10/18 and
11/18, and higher RPA, BW, and BCS at the start and end of the BS. Higher pasture DM
content and higher supplement levels than those evaluated in the present study are required to
achieve better calf development and better reproduction indices when aiming at breeding
heifers at 14-15 months of age.

Key words: Longissimus muscle area, pelvic area, reproductive tract score, backfat thickness,
natural pasture, supplementation
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1 Introduction

The increase in the size of the Brazilian herd in the last 40 years has
allowed the continuous increase in beef production. Brazil is the largest global
exporter of beef, and the domestic market consumes 83% of the volume
produced (MAPA, 2013).

However, research has shown that significant improvements can be
still achieved in average offtake rate, which has remained stable in around 21%,
and in other production and productivity indexes. Pdotter, Lobato & Mielitz (1998)
and Beretta, Lobato & Mielitz (2001) demonstrated that in order to obtain 28%
offtake rate, 80% weaning rate is required, and heifers should be first bred and
steers should be slaughtered at 2 years old. However, offtake rate can be
increased to 35% when age at first breeding is reduced to 14-15 months of age
and steers are slaughtered at two years old.

The productivity indexes of the best Brazilian beef cattle operations
are higher than the average, which could allow them to evolve to more intensive
production systems, including breeding heifers at 14-15 months of age. These
operations breed heifers at 24-26 months of age, obtaining more than 80%
pregnancy rates. Because the calves are heavy and present adequate frame
size at weaning, providing better feeding conditions, including supplements,
may allow those operations to reduce age at first breeding to 14-15 months,
which could yield an addition calf during the cow’s reproductive life, as already
obtained in countries with very intensive beef cattle production.

This warrants further studies for the identification of factors that
determine the achievement of this goal. In addition, due to the increasing
competition for land of crops with natural pastures that are traditionally used for
beef cattle production, cattle breeding system need to become more
competitive, further reducing age at first breeding.

This study aimed at evaluating intensive beef breeding systems that
use supplementation to obtain enhance body development and carcass merit of
heifers to allow them to conceive at 14-15 months of age.
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2. Material and methods

The experiment was carried out on Agropecuaria Xiriscal farm,
located in Dom Pedrito, state of Rio Grande do Sul (RS), Brazil, between June
06, 2012 and March 03, 2013. The relief is characterized as plain with low
elevations. The soil is classified as eutrophic hydromorphic planosol (Embrapa,
1999) and the climate is subtropical (Moreno, 1961).

The experimented included 100 Hereford female calves derived from
first-calf cows, with average weaning age of 120 days (in April, 2012), that were
submitted to the typical health management practices applied on the farm.
Calves had free access to a mineral supplement containing 80 g of phosphorus
per kg.

Between June 20 and August 20, calves were kept in two 50-ha
paddocks with natural pasture (NP), composed mainly of Andropogon lateralis,
Desmodium incanum, Paspalum dilatatum, Paspalum notatum, and Trifolium
polimorphum. Two feeding systems were applied: NP = calves grazing on
natural pasture or NPs = calves grazing on natural pasture and fed a
supplement at 1% of their body weight (BW), containing 14% crude protein (CP)
and 72% total digestible nutrients (TDN).

From August 20 until November 02 (73 days), calves from both
groups grazed together on a single 132-ha with paddock ryegrass (RG; Lolium
multiflorum Lam.) and returned to a natural pasture paddock on November 03
until the beginning of the breeding season, on November 18. On October 18,
half of the heifers from each previous feeding system were randomly selected
and fed the supplement until November 18. Therefore, the following feeding
systems were applied between October 18 and November 18 (30 days): NPs-
RGs: previously grazing on NP and supplemented + 15 days on ryegrass (RG)
and supplemented + 15 days on NP; NPs-RG: previously grazing on NP and
supplemented + 15 days on ryegrass (RG) + 15 days on NP; NP-RGs:
previously grazing on NP + 15 days on RG and supplemented + 15 days on NP;
NP-RG: not supplemented in any period.

Forage availability was estimated every 28 days according the
comparative method of Haydock & Shaw (1975). Forage dry matter (DM) and
crude protein contents were determined according to the methods of the AOAC
(1984) at the Animal Nutrition Laboratory of the School of Agronomy of the
Federal University of Rio Grande do Sul (UFRGS). Calves were weighed every
28 days after 14-h fasting to determined average daily gain (ADG).

Loin eye (longissimus dorsii muscle) area (UREA) and backfat
thickness (UFT) were determined between the 12™ and the 13" rib by
ultrasound (Aloka Co., LTD, model SSD500, Tokio, Japan; 3.5 MHz and 17.2-
cm long linear transducer, model UST-5044) at the time animals were weighed.
Images were read by a technician certified by the US Ultrasound Guidelines
Council, recorded, and analyzed according the protocol of the laboratory
CUPLab, UFRGS, Brazil.

Based on ultrasound examination and rectal palpation, reproductive
tract score (RTS) was determined and used to estimate pubertal status and
ovarian cyclicity before the breeding season, when the calves were
approximately 365 days old. During the first examination, the following
parameters were evaluated: uterine development (uterus depth, UD); distance
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between the ventral and the dorsal walls of the uterus body immediately after
the cervical ring; ovarian follicle development by measuring the diameter of the
largest follicle (DFol); and the presence of corpus luteum (CL) in both ovaries.
Heifers with RTS between 1 and 3 were considered immature, whereas those
presenting a corpus luteum (CL) in one or both ovaries and/or follicles larger
than 10 mm (RTS of 4 and 5) were considered as cycling females, according to
Freitas et al. (2005). In the second ultrasound examination (55 days before the
breeding season), only the presence of CL, indicating cyclicity, was evaluated.

At the time of RTS estimation, relative pelvic area (RPA) was
determined using a pelvimeter (model Rice) by transrectal route. Pelvis width
was measured as the distance between the right and the left ileum, and pelvis
height was measured close to the psoas tubercle and corresponded to the
distance between the pubis symphysis and the base of the body of the sacral
vertebrae.

At the beginning of the breeding season (75 days; from November
18, 2012 to January 31, 2013), heifers were 420-450 days old and presented
252 kg average body weight, which ranged between 249 and 289 as a function
of feeding system. Four 2-year-old Hereford bulls, previously approved by
andrological examination, were used for mating. Pregnancy diagnosis (PD) was
performed 30 days after the end of the breeding season by ultrasound (Aloka
Co., LTD, Prosound 2, Tokio, Japan; transrectal linear transducer at 6 MHz).
Heifers grazed as a single group on natural pasture, with average availability of
1308 kg DM/ha and 5.12% CP per kg, during the breeding season and until
pregnancy diagnosis.

Body condition score (BCS) was visually evaluated in the beginning
and at the end of the breeding season according to a 1-5 scale (1=thin and
5=fat), as proposed by Lowman et al. (1976).

A completely randomized experimental design with measures
repeated in time was applied, with two feeding systems (NPs and NP) and five
measurement dates in two phases (June 20 to August 20 and August 20 to
October 18) for the first phase of the study. Daily weight gain data did not
present normal distribution and were submitted to tangent and logarithm
transformations for the first and second phases, respectively.

A completely randomized experimental design, with four feeding
systems (NPs-RGs, NP-RGs, NPs-RG, NP-RG) was applied for the data
obtained in the period of October 18 to November 18. This procedure was used
to compare relative pelvic area among treatments. Backfat data did not present
normal distribution after transformation, and was analyzed by the non-
parametric test of Kruskal-Wallis.

A completely randomized experimental design, with four feeding
systems (NPs-RGs, NP-RGs, NPs-RG, NP-RG) and four measurement days
(Nov 18/2012, Dec 18/2012, Jan 18/2013, and Jan 31/2013), was applied to
analyze body weight. Daily weight gain and BCS data did not present normal
distribution despite transformations, and were analyzed by the test of Kruskal-
Wallis. Three evaluation periods (Nov 18 — Dec 18/2012, Dec 18/2012 — Jan
18/2013, Jan 18 — Jan 31/2013) were considered for ADG analysis. Only initial
(Nov 11, 2012) and final (Jan 31, 2013) BCS were considered for analysis. The
Chi-square test was used to compare the parameters ADG, BW, ELA, BF, BCS,
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and RPA between pregnant and empty heifers, to compare pregnancy rates
with reproductive tract score, and to verify the possible association between
pregnancy rate (empty or pregnant) and feeding systems. Data were submitted
to analysis of variance and to the F test, using the MIXED procedure. When
differences were detected, means were compared by the Ismeans test. A
maximum significance level of 5% was adopted for all analyses. All statistical
analyses were performed using SAS software, version 9.0 (SAS, 2002).

3. Results

Table 1 shows the averages and ranges of monthly temperature and
precipitation recorded during the experimental period. Table 2 presents DM
matter availability and CP contents of the pastures grazed during the study.

Table 1. Temperature and precipitation levels recorded between January 2012 and March 2013
Expected Expected
temperature precipitation level

Recorded
precipitation level

Recorded
temperature (°C)

Month (°C) monthly (mm) monthly
monthly average d (mm) monthly d
and range average an average and range average an
range range
Jan/12 23 (14-38) 25 (20-31) 23 (0.2-13) 124 (107-136)
Feb/12 25 (14-37) 25 (21-30) 118 (0.2-59) 131 (96-141)
Mar/12 22 (7-36) 23 (19-28) 31 (0.2-21) 125 (88-136)
Apr/12 18 (5-33) 20 (16-25) 153 (0.2-60) 124 (96-137)
May/12 17 (5-27) 16 (13-22) 8 (0.2-4) 123 (95-141)
Jun/12 13 (-3-31) 14 (10-19) 44 (0.2-24) 123 (94-140)
Jul/12 10 (-0.9-30) 14 (10-20) 102 (0.2-33) 130 (104-141)
Aug/12 17 (5-30) 15 (11-21) 70 (0.2-30) 131 (110-140)
Sep/12 19 (5-27) 17 (13-22) 101 (0.2-57) 132 (105-140)
Oct/12 19 (11-30) 19 (15-24) 268 (0.2-71) 124 (91-137)
Nov/12 22 (12-34) 21 (17-26) 64 (0.2-20) 117 (90-135)
Dec/12 23 (16-35) 23 (19-29) 98 (0.2-28) 122 (94-142)
Jan/13 23 (11-35) 25 (20-31) 1(0.2-1) 124 (107-136)
Feb/13 23 (11-38) 25 (21-30) 193 (0.2-49) 131 (96-141)
Mar/13 20 (8-31) 23 (19-28) 99 (0.2-46) 125 (88-136)

Source: Automatic meteorological station of the Farmers Association of Dom Pedrito and

MARG/INMET

Table 2. Dry matter (DM) availability and crude protein levels (CP) of the pastures grazed
between June 06 and November 18, 2012

Feeding systems

NPs NP RG RGs RG NPs NP

Jun 20- Jun 20- Sep 20- Oct 18- Oct 18- Nov 3- Nov 3-
Aug 20 Aug 20 Nov 18 Nov 2 Nov 2 Nov 18 Nov 18

DM (kg/ha)

Jun 1.224 1.260

Jul 1.291 1.335

Aug 1.220 1.333

Sep 1.279

Oct 1.268 1.272 1.306

Nov 1.248 1.369 1.202 1.230

CP (%)

Jun 5.05 5.84

Jul 5.66 5.94

Aug 5.96 5.54

Sep 11.04
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Oct 11.55 8.17 8.42
Nov 5.34 5.38 4.68 5.23

Even without differences at initial liveweight (mean of 168.46 +-
16.89 kg), there was an interaction (P<0.05; Table 3) between feeding systems
and evaluation dates for DWG, BW, and UREA when calves were
supplemented or not while grazing on the natural pasture during the first period
of the study. Calves fed the supplement presented 0.237+0.206 and
0.041+0.197 kg/d DWG on the first and second evaluation periods, respectively,
corresponding to 67.71% and 9.95% higher DWG compared with those that did
not receive supplementation. Therefore, calves fed the supplement presented
171.95+17.84 and 173.15+17.92 kg BW on the first and second evaluation
dates, respectively, corresponding to 6.19% and 15.46% higher BW compared
with those that did not receive supplementation. Calves in the NPs group
presented UREA values of 26.23+3.16, 30.42+4.75, and 24.06+3.90 cm? on the
first, second, and third evaluation dates, respectively. These values were
8.48%, 22.91%, and 21.82% higher than those obtained by NP calves on those
dates.

Feeding systems and measurement dates influenced UFT. Calves
fed the supplement presented higher UFT (0.80+0.72 mm, on average),
representing a 95.12% increase relative to those not supplemented. Backfat
thickness was lower on the first measurement date (0.41+0.63 mm) compared
with the third measurement date (0.80+0.70 mm); the average value obtained
on the second measurement date (0.61+0.75 mm) was not statistically different
from those measured on the first and third dates.

Table 3. Mean daily weight gain (DWG), body weight (BW), loin eye area (UREA) and backfat
thickness (UFT) measured in calves during the first period of natural pasture grazing according
to feeding systems

Feeding systems

Evaluation dates NP NPs Mean p* p**

-------------- DWG, kg-------------

06/20-07/20/12 -0.350+0.197b 0.237+0.206a -0.056+0.357 <0.0001 0.0182

07/20-08/20/12 -0.412+0.184b 0.041+0.197a -0.185+0.296

Mean -0.381+0.192 0.139+0.223 <0.0002
--------------- BW, kg----------------

06/20/12 171.36+16.82  165.55+16.63 168.46+16.89

07/20/12 161.92+15.60b 171.95+17.84a 166.94+£17.42  0.0062 <0.0001

08/20/12 149.97+£15.40b 173.15%£17.92a 161.56+£20.30

Mean 161.08+£18.11  170.22+17.68 <0.0001
------------ UREA, cm?2------------

06/20/12 24.18+3.46b 26.23%+3.16a 25.21+3.46

07/20/12 24.75+3.93b 30.42+4.75a 27.5945.19 <0.0001 0.0009

08/20/12 19.75+4.02b 24.06%£3.90a 21.904£4.50

Mean 22.89+4.40 26.90+4.77 <0.0001



06/20/12
07/20/12
08/20/12
Mean

0.23+0.49 0.58+0.71
0.36+0.59 0.87+0.81
0.64+0.76 0.96+0.59
0.41+0.64b 0.80+0.72a

0.41+0.63b
0.61+0.75ab
0.80+0.70a

<0.0001

<0.0001
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Means followed by different letters in the same row and in the same column are different by the
test of Tukey; *Probability of the effects of evaluation dates and feeding systems; *probability of
the interaction between evaluation dates and feeding systems; ***Means followed by different
letters in the same row and in the same column are different by the test of Bonferroni.

When grazing as a single group on ryegrass, DWG was affected by
the interaction (P=0.0061; Table 4) between previous FS and evaluation dates.
Calves in the NPs group presented 5% higher DWG (0.903+0.206 kg)
compared with those of the NP group on the first weighing date but not on the
second date (Table 4). No interaction (P=0.5098; Table 4) between FS and
weighing dates was observed for BW. Calves supplemented while grazing on
natural pastures were, on average, 13.36% heavier than those not
supplemented (217.08+2.25 kg). The lowest BW was observed on the first
weighing date (191.35+1.93 kg), which was 11.91% lower than on the second
weighing date when grazing in ryegrass. There was an interaction (P=0.0009;
Table 4) between previous FS and measuring dates during ryegrass grazing for
UREA. The UREA of 32.73+3.58 cm? and 34.42+0.55 cm? measured on
September 20 and October 18 in supplemented calves, respectively, were
18.20% and 13.33% higher relative to those that were not supplemented.
Previous FS influenced UFT. The previously supplemented calves presented
higher average UFT (1.43+0.67 and 0.89£0.75 mm) compared with those that
did not receive supplementation. This parameter responded to the better
nutritional level provided by ryegrass, increasing from 0.79+0.73 mm to
1.52+0.59 mm between the beginning and end of the ryegrass-grazing period
(P<0,0001).

Table 4. Mean daily weight gain (DWG), body weight (BW), loin eye area (UREA), and backfat
thickness (UFT) measured in calves during the period of grazing on ryegrass as a single group

Feeding systems

Evaluation dates NP NPs Mean p* p**
-------------- DWG, kg--------------
08/20-09/20/12 0.860+0.225b 0.903+0.206a 0.854+0.191 0.0038 0.0061
09/20-10/12/18 0.801+0.295 0.726+0.176 0.764+0.245
Mean 0.804+0.261 0.815+0.180 0.7180
--------------- BW, kg----------------
09/20/12 178.18+18.09 204.75+19.44 191.35£1.93b  <0.0001 0.5098
10/12/18 205.42+19.84 229.45+20.01 217.23+1.93a
Mean 191.49+2.24b 217.08+2.25a <0.0001
------------ UREA, cm2------------
09/20/12 27.69+3.78b 32.73+3.58a 30.21+4.45 <0.0001 0.0009
10/12/18 30.37+4.13b 34.42+0.55a 32.40+4.18
Mean 25.354+5.25 29.57+5.39 <0.0001
____________ UFT, mm***--ceemeee-
09/20/12 0.47+0.67 1.12+0.64 0.79+0.73b <0.0001 -
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10/12/18 1.31+0.57 1.74+0.55 1.52+0.59a
Mean 0.89+0.75b 1.43+0.67a <0.0001

Means followed by different letters in the same row and in the same column are different by the
test of Tukey; *Probability of the effects of evaluation dates and feeding systems; *Probability of
the interaction between evaluation dates and feeding systems; ***Means followed by different
letters in the same row and in the same column are different by the test of Bonferroni.

Between October 18 and November 18, 2012, corresponding to the
last 15 days of grazing on ryegrass and the first 15 days on NP, the calves
submitted to the feeding systems NPs-RGs and NP-RGs presented higher
DWG (P<0.0001; Table 5) than those in the NPs-RG and NP-RG groups.
Relative to loin eye area, NPs-RGs calves presented higher values compared
with NP-RGs and NP-RG calves (P<0.0021), while the values obtained in the
NPs-RG calves were not statistically different from the other groups. Calves in
the NPs-RGs group presented higher UFT values than those in the NPs-RG
and NP-RG groups (P<0.0021), and the values obtained in the NP-RGs group
were statistically similar to the other groups.

Table 5. Mean daily weight gain (DWG), loin eye area (UREA), and backfat thickness (UFT)
measured in heifers during the last 15 days of ryegrass grazing and the first 15 days upon
returning to natural pasture according to feeding systems

Feeding systems

Evaluation NPs-RGs NP-RGs NPs-RG NP-RG pP*
dates
Mean+SD Mean+SD Mean+SD Mean+SD
DWG, kg
10/18- 1.418+0.061a 1.512+0.068a  0.985+0.070b 1.007+0.063b <0.0001
11/12/18
UREA, cm?
11/12/18 40.51+0.81a 36.36+0.89b 38.44+0.92ab 36.64+0.83b 0.0021
UFT, mm**
11/12/18 2.71+0.79a 2.34+0.72ab 2.16+0.48b 1.94+0.47b 0.0010

Means followed by different letters in the same row are different by the Ismeans test;
*Probability of the effects of feeding systems; **Means followed by different letters in the same
row and in the same column are different by the test of Bonferroni.

During the breeding season (Nov 11, 2012 to Jan 31, 2013), previous
feeding systems did not influence DWG (P=0.1043), which was 0.366+0.441 kg,
on average. However, weight gain variations were observed during the breeding
season as a function of weighing date. During the breeding season, BCS
increased (P<0.0001), with NPs-RGs and NP-RGs presenting higher scores
compared with NPs-RG and NP-RG heifers. As there were no differences in
DWG during the breeding season, heifers maintained the previous BW
differences during this period (Tabela 6).

Table 6. Daily weight gain (DWG) and body condition score (BCS) of heifers during the
breeding season according to previous feeding systems

Feeding Evaluation dates Mean pP* p*=*
systems
DWG***
11/18- 12/18-01/18/13 18 a
12/18/12 01/31/13

NPs-RGs 0.291+0.310 0.036+0.195 0.788+0.106  0.371+0.383
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NP-RGs 0.272+0.550 0.106+0.191 0.852+0.113 0.410+0.466 0.1043 -
NPs-RG -0.065+0.216 0.443+0.178 0.869+0.160 0.416+0.426
NP-RG -0.307+0.201 0.298+0.237 0.785+0.127  0.250+0.491
Média 0.059+0.417c  0.218+0.258b 0.824+0.132 <0.0001
a
BCS***
01/18/13 01/31/13
NPs-RGs 2.91+0.31 3.36+0.27 3.13+a
NP-RGs 2.85+0.24 3.35+£0.24 3.08+a <0.0001 -
NPs-RG 2.66+0.24 3.16+£0.24 2.91+b
NP-RG 2.52+0.22 3.02+0.22 2.77+b
Média 2.74+b 3.22a <0.0001

Means followed by different letters in the same row and in the same column are different by the
Ismeans test; *Probability of the effects of evaluation dates and feeding systems; *Probability of
the interaction between evaluation dates and feeding systems; **Means followed by different
letters in the same row and in the same column are different by the test of Bonferroni.

Body weight was influenced by the interaction of FS with evaluation
dates (P<0.0001; Table 7). In the beginning of the breeding season, NPs-RGs
heifers were heavier than NP-RGs and NP-RG heifers, but statistically similar to
NPs-RG heifers, while NP-RG heifers were the lightest, but their BW was
statistically similar to that of NP-RGs heifers. On the second and third weighing
dates of the breeding season, NPs-RGs heifers continued to be the heaviest. At
the end of the breeding season (January 31, 2013), the statistical differences in
BW among feeding systems were the same as that observed in the beginning of
the breeding season.

Table 7. Body weight (BW) of heifers during the breeding season according to previous feeding
systems

Feeding

Evaluation dates Mean pP* p**

systems
BW
11/12/18 12/18/12 01/18/13 01/31/13

NPs-RGs  269.54+27.45a 275.36+27.12a 276.50+26.40a 289.96+26.71a
NP-RGs 243.39+25.20bc  248.83+25.35bc  252.43+24.54b 266.96+24.85b <0.0001 <0.0001
NPs-RG 258.86+17.23ab 253.27+16.24b 264.24+18.2ab 277.57+19.24ab
NP-RG 237.33+20.82c 236.04+20.42c 251.11+20.14b 265.89+20.23b

Means followed by different letters in the same row and in the same column are different by the
Ismeans test; *Probability of the effects of evaluation dates and feeding systems; **Probability of
the interaction between evaluation dates and feeding systems.

The RPA of NPs-RGs (106.41+11.92 cm? and NPs-RG
(107.07+12.52 cm?) heifers were larger compared with NP-RGs heifers
(93.74+11.76 cm?); however, the RPA of NP-RG heifers (100.34+14.07) was
statistically similar to that of all the other groups (Table 8). The highest
percentage of pubertal heifers (RTS >3) was determined in the NPs-RG group
(34.3%), as shown in Table 8.

Table 8. Relative pelvic area (RPA) and reproductive tract score (RTS) classification of 365-
day-old heifers according to previous feeding systems

n Feeding systems

NPs-RGs NP-RGs NPs-RG NP-RG
RPA, cm? 106.41+11.92a  93.74+11.76b 107.07+12.52a  100.34+14.07ab
RTS <3 55  14(25.5%) 17(30.9%) 8(14.5%) 16(29.1%)
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RTS =3 10 3(30.0%) 4(40.0%) 2(20.0%) 1(10.0%)
RTS >3 35  11(31.4%) 2(5.7%) 12(34.3%) 10(28.6%)

Means followed by the same letter in the same row are different by the test of Tukey.

The presence of CL in one of the ovaries was detected in 17.8% of
the heifers that became pregnant and in 5.1% of those that did not conceive.
Heifer in the NPs-RGs presented 47% (n=21) pregnancy rate; NPs-RG heifers,
22% (n=10); NP-RGs heifers, 18% (n=8); and NP-RG heifers, 13% (n=6)
(P=0.001).

Table 9 shows that pregnant heifers were those that presented
higher DWG between October 18 and November 18 of 2012, larger RPA, and
higher BW and BCS in the beginning and end of the breeding season; however,
were not different from the empty heifers relative to DWG, UREA, and UFT
during the breeding season.

When heifers were classified according to RTS (Table 10), 65 were
immature and 35 had reach puberty, out of which 62.9% conceived by the end
of the breeding season.

Table 9. Mean daily weight gain (DWG), body weight (BW), loin eye area (UREA), backfat
thickness (UFT), body condition score (BCS), and relative pelvic area (RPA) of pregnant and
empty heifers

Groups
Evaluation dates Pregnant Empty p*
Mean+SD Mean+SD
DWG 10/18-11/12/18, kg 1.370+0.416a 1.162+0.385b 0.0110
DWG 11/18-01/31/13, kg 0.822+0.109 0.826+0.150 0.9035
BW 11/18/12, kg 261.38+25.99a 245.42+24.55b 0.0022
BW, 01/31/13, kg 283.39+25.11a 268.37+22.72b 0.0017
UREA 11/18/12, cm?2 38.75+4.21 37.43+4.77 0.1486
UFT 11/18/12, mm 2.39+0.65 2.22+0.72 0.3335
BCS 11/18/12** 2.84+0.30a 2.65+0.27b 0.0007
BCS 01/31/13** 3.31+0.27a 3.15+0.27b 0.0021
RPA + 365 days, cm? 106.38+12.52a 98.42+13.35b 0.0031

Means followed by different letters in the same row are different by the test of Tukey; **Means
followed by different letters in the same row and in the same column are different by the test of
Bonferroni.

Table 10. Pregnancy rate (PR) of heifers grouped according to reproductive tract score as
determined by ultrasound (RTS)

RTS
<3 =3 >3

RTS 55(55/100) 10(10/100) 35(35/100)

PR, % 34.5b (19/55) 40.0b (4/10) 62.9a (22/35)

Means followed by the same letter in the same row are different by the test of Bonferroni.

4. Discussion
Dry matter (DM) availability of the natural pasture (NP), shown in
Table 2, caused a BW loss of 22 kg (from 171 to 149 kg; Table 3) in the heifers
grazing on natural pasture and not supplemented during the first feeding period
(June 20 to August 20). Despite presenting higher DWG at the end of the first
month relative to the non-supplemented group, the BWG of the supplemented
heifers was almost nil in the second month due to the low availability and quality
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of the pasture, indicating that the supplement supplied only their maintenance
requirements. The low precipitation levels of January (23 mm), March (31 mm),
and May (8 mm) of 2012, shown in Table 1, prevented DM accumulation in the
natural pasture, and therefore, did not allow better performance of the
supplement heifers as well as BW maintenance of the non-supplemented
heifers grazing on natural pastures. Although the low DM availability limited the
performance of the supplemented heifers due to reduced DM intake (Horn et
al., 2005), these presented better performance when compared to those that
were not fed the supplement. This is due to the possible positive association
between the supplement and the pasture, which is most frequently observed
when pasture nutrients limit ruminal fermentation (Dixon & Stockdale, 1999).

During the first month on ryegrass (Table 4), heifers that were
previously supplemented presented higher DWG. Supplemented cattle
consume higher DM levels, because of the additive effect of supplement intake
on pasture intake (Beever & Thorp, 1997). However, there were no differences
in DWG (0.809+0.224 kg, on average) between September 20 and October 18.
The average DM availability of 1273 kg/ha and the 11.30% CP content obtained
in the natural pasture is consistent with the recommendations of 1200-1600
kg/ha of Mott (1984) and Pilau et al. (2005) to prevent intake restriction.

There was an effect of supplementation on the evolution of UREA
between June 06 and October 18 and on UFT relative to the average values
obtained at the end of each feeding period (NP and RG in a single group;
Tables 3 and 4). Average UREA and UFT values of 4.05 + 3.58 cm? and 0.54 +
0.08 mm, respectively, were obtained in NPs heifers on October 18, which were
higher than those determined in non-supplemented heifers. These results are in
agreement with the findings of Roberts et al. (2009), because feed restriction
also reduced UREA (4.7 cm?) and UFT (0.68 mm) relative to supplemented
heifers.

Tables 4 and 5 show that supplementation of heifers grazing on both
natural pasture and ryegrass promoted better muscling (UREA).

The highest effect on UFT was obtained when heifers were
supplemented during the last 15 days of ryegrass grazing. Heifers
supplemented during the final periods of each feeding system (NPs-RGs and
NP-RGs) accumulated more fat while grazing on ryegrass than those not
supplemented (NP-RG) or tended to have thicker backfat than those
supplemented only while grazing on natural pasture (NPs-RG). The results
show that UREAn deposition (Table 5) changed when heifers were
supplemented in the beginning or in the end of the period (NP-RGs or NPs-RG).

According to Pétter et al. (2010), feeding concentrate supplement to
female beef calves increases their individual weight gain, which explains the
WG of NPs-RGs and NP-RGs during the period of October 18 and November
18, 2012. The highest UREA was observed in heifers supplemented while
grazing on natural pasture (NPs-RGs and NPs-RG). During the same period,
these same heifers presented higher UFT because supplementation allows
accumulating more fat than those maintained exclusively on pasture (Frizzo, et
al. 2003b).

During the breeding season, the low daily weight gains observed
(Table 6), despite being different among evaluation dates (P<0.05), were due to
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the lower precipitation levels recorded relative to the expected monthly
averages during this period (Table 1).

Menegaz et al. (2008) obtained, at the beginning of the breeding
season, significantly different (P<0.05) average body weights of 302.8, 317.8,
and 330.7 kg in heifers grazing on natural pasture, natural pasture +
supplementation, and improved natural pasture respectively. The authors
considered these BW adequate to provide good reproductive results. The NRC
(1996) recommends a target body weight of 60% of mature cow weight at the
beginning of breeding in order to obtain high reproduction rates. However,
studies carried out in the last decades comparing intensive with extensive
systems have found that lower target weights (50-57% of mature weight) reduce
production costs and do not negatively affect reproductive performance
(Funston & Deutscher, 2004; Roberts et al., 2009; Funston & Larson, 2011,
Mulliniks et al., 2013). Considering that the geographical region of the farm and
the applied production system do not allow heavy mature and weaning weights,
a higher percentage of mature weight is required for heifer to reach puberty. In
this herd, 500 kg mature cow weight is used as a reference to achieve adequate
reproduction indices, and therefore, heifers should start breeding with
approximately 300 kg BW and subsequently present adequate weight gain for
growing heifers. However, the average BW at the beginning of breeding season
of NPs-RGs, NP-RGs, NPs-RG, and NP-RG heifers corresponded to 54%,
49%, 52%, and 47%, respectively, of mature cow weight and gained 20, 24, 19,
and 29 kg during the 75 days of breeding. At the end of the breeding season,
their BW was still below the 60% mature weight required to start breeding, and
the weight of NPs-RGs, NP-RGs, NPs-RG, and NP-RG heifers corresponded to
58%, 53%, 56%, and 53% of mature weight, respectively. Those fed the
supplement while grazing on natural pasture, between June 20 and August 20,
presented higher BW due to the higher BWG obtained during that period. On
the other hand, at the beginning and end of the breeding season, the BCS of
NPs-RGs and NP-RGs heifers, which were supplemented during the last 15
days on ryegrass and the first 15 days upon returning to natural pasture, was
higher than that of NPs-RG and NP-RG heifers that were not supplemented
during these periods (3.13 and 3.08 vs. 2.91 and 2.77). Those scores are higher
than the minimum score recommended by Anderson et al. (1991).

The higher percentages of NPs-RG and NPs-RGs heifers that
achieved puberty (RTS>3; Table 8) demonstrate the need of energy
supplementation to achieve the required BW and RTS (Gasser et al., 2006a).

Follicle dynamics can already be detected in 8-month-old calves;
however, few changes are evidenced until the first ovulation (Adams, Evans &
Rawlings, 1994; Evans, Adams & Rawlings, 1994). In heifers fed adequate
nutritional levels during the pre-pubertal period, the luteinizing hormone (LH),
responsible for ovulation, starts to increase gradually four months before
puberty (Swanson, Hafs & Morow, 1972; Day et al., 1986). Therefore, the body
weight maintenance or loss observed in the present experiment during the first
grazing period (Table 3) probably determined the low percentage of heifers with
RTS>3 and, consequently, their low pregnancy rates (Table 10). The reUREAse
of the gonadotropins required for follicle recruitment, and consequently, ovary
activity, are affected in heifers submitted to the nutritional restriction to
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maintenance levels, i.e., when there is no weight gain (Henricks et al., 1986;
Murphy et al., 1991).

The presence of corpus luteum (CL) in one of the ovaries, as
evaluated 55 days before the beginning of the breeding season, was detected
in 17.8% of the heifers that conceived and in 5.1% of those that failed to
conceive. This indicates that the heifers that conceived had previously achieved
sexual maturity, increasing the probability of reproductive success. As shown in
Table 11, heifers with RTS>3 and average BW of 264.08 £ 29.00 kg, which
corresponded to 52.82% of mature cow weight, presented 62.9% pregnancy
rate. High reproductive tract score (RTS) at the beginning of the breeding
season are favorably associated with pregnancy rate, weaning weight, repeated
pregnancy rate, and longevity in the herd (Holm, Thompson & Irons, 2009).
These authors also state that RTS is the best predictor of heifer fertility, and that
RTS is more affected by age than by BW and BCS. Vaz & Lobato (2010),
evaluating conception rates of 13- to 15-month-old heifers, obtained 94.74%
pregnancy rates in heifers heavier than 305 kg at the beginning of the breeding
season, and 58.0% in heifers weighing 261-275 kg. The pregnancy rate
obtained in the present study was similar to that obtained in the lightest heifers
by Vaz & Lobato (2010).

The pregnancy rates were low, including the 47% rate of the NPs-
RGs heifers, considering the objective of anticipating breeding age in one year.
The observed growth and reproduction indices of the heifers in this study show
that higher weaning weight and higher daily weight gain are required, as well as
more intensive selection for sexual precocity. Beef cattle production systems
using supplementation need more flexibility to compensate for the wide
variation of dry matter availability in natural pastures as a result of the climate
variability recorded in the subtropical regions of Brazil (Tables 1 and 2).
Supplements should be offered according to specific situations experienced by
each herd and environment. Heifers grazing on winter-spring pastures require
high forage allowance in order to gain sufficient weight to achieve their target
body weight, and consequently, to express their reproductive genetic potential
(Bargo et al., 2003). In this study, feeding the supplement was beneficial when
natural pasture allowance was limiting at the beginning of winter, when heifers
returned to the natural pasture in November, and even when grazing on
ryegrass in the end of its cycle. Rocha & Lobato (2002) obtained 0.429 DWG by
supplementing heifers grazing on natural pasture at an allowance of 900 kg
DM/ha during autumn. Pilau & Lobato (2005) recorded 0.513 kg/d ADG in
calves fed a supplement while grazing on ryegrass at the end of its cycle and
0.260 kg/d in those that exclusively grazed ryegrass.

Table 9 shows that the heifers that conceived were those that had
higher DWG before the breeding season, were heavier, and had better body
condition score both at the beginning and end of the breeding season, and
larger relative pelvic area around 365 days of age. Rocha & Lobato (2002) also
verified higher pregnancy rates in heifers with heavier weaning weights, better
phenotype (frame, precocity, and muscling), and heavier body weight and better
BCS at the beginning and end of the breeding season.
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5. Conclusions

The supplementation of heifers grazing on natural pasture post-
weaning affected their body development, percentage of puberty before
breeding, and consequently, their pregnancy rate.

Body weight and body condition score did not individually determine
sexual maturity. Reproductive tract score, as evaluated by ultrasound, was the
parameter that best identified puberty.

The obtained pregnancy rates indicate that feeding systems with
higher pasture allowance and higher supplement levels than those evaluated in
the present study are required to achieve better calf development after weaning
and better reproduction indices when aiming at breeding heifers at 14-15
months of age.
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CONSIDERACOES FINAIS

A partir da andlise dos dois tratamentos aplicados em pastagem
natural durante o periodo inicial deste estudo, conclui-se da necessidade para
ter maior desenvolvimento corporal das bezerras pods-desmame, maior
percentual de novilhas puberes aproximadamente aos 365 dias de idade e,
consequentemente, maiores taxas de prenhez, a utilizagcdo de suplementacéo
quando da oferta insuficiente de matéria seca, de energia e proteina bruta de
pastagens naturais no outono/inverno.

A taxa de prenhez observada em cada tratamento indica que
maiores ofertas de pastagens e suplementacdo sdo necessarios para obter
maior desenvolvimento de bezerras e maiores indices reprodutivos no “sistema
um ano”. O manejo alimentar diferenciado privilegiando bezerras com menor
desenvolvimento € uma das praticas de manejo necessarias para atingir o peso
meta necessario ao primeiro acasalamento.

Altos indices de prenhez aos 14/15 meses de idade é a primeira fase
de um sistema pecudrio que, na sequéncia, precisa ter também uma taxa de
natalidade elevada e alta taxa de prenhez nas vacas primiparas.
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preparation of the artide and to briefly desoribe the role of the sponsor(s), if amy, in study design; in
the collection, anzlysis and interpretation of data; in the writing of the report; and in the dedsion to
submit the artide for publication. If the flml:ing source{s) had no such involvement then this should
be sared. Please see hope//fvwww.elsevier.comy/funding.

Funding body agreements and policies
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jourmnals published by Blsevier, to comply with potential manuscript archiving requirements as spedfied
as conditions: of their grant awards. To leam more abour existing agreements and policies please visit
http:/fwrww.elsevier.comffundingbodies.
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This joumnal offers authors a choice in publishing their reseanch:

Open Access
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= An Open Access publication fes is payable by authors or their research funder
Subscription
= Articles are made avsilable to subsoibers as well a5 developing countries and patient groups throuch
our access programs [hope /v elsevier.comfaccess)
= No Open Access publication fee

&ll artides published Open Access will be immediztely and permanently free for everyone to read
and download. Permitted reuse is defined by your choice of one of the following Creative Commons
uzer licenses:

Creative Commons Attribution-MonCommercial-Shareflike (CC BY-NC-SA): for non-
commertal purposes, lets others disoribute and copy the artide, to create extracts, abstracts and
other revised versions, adspiations or derivative works of or from an artide (swch as a translation),
to indude in a collective work (such as an anthology ), to text and data mine the artide, as long as
they credit the author]s), do not represent the author 25 endorsing their adaptation of the artide, do
not modify the artide in such 2 way a5 to damage the author's honor or reputation, and license their
new adapiations or creations under identical terms [CC BY-MC-SA).

Creative Commons Attribution-NMonCommercial-NoDerivs (CC BY-MC-ND): for non-
commercial pu lets pthers distribute and copy the artide, and to indude in a collective work
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This ensures authors can comply with funding body Open Access requirements, including spedfic user
licenzes, such a5 CC BY. Some authors may zlso be reimbursed for 2ssodated publication fees., IF
you need to comply with vuurfundmgh-u-d?p-u-ln:?. you can apply for the CC BY license after your
manuscript s accepted for publication
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their research funders for each artide published Open Access.

¥our publication choice will have no effect on the peser review process or acceptance of submitted
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The publication fee for this joumnal is 32500, exduding taxes. Learn more about Hlsevier's pricing
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mixture of '.'I"IE-E:I Authors who feel their Eng||5h Ianguage manuscript may reqmre editing
to eliminate possible grammatical or spelling errors and to conform to comect scientific
English may wish t© uss the English Language Editing service available from Elsevier's
'lldehE-hnp (hittp:/ fwebshop.elsevier.com/languagesditing) or wvisit our customer support site
{ht—_p /support.elsevier.com) for more information.

i WIS SIOn

El.ll:ITIIEEIl:Ir'I to this journal procesds woally online and you will be guided stepwise through the creation
and uploading of your files, The systemn automatically converts source files to a single PDF file of the
article, which is used in the peer-review process, Please note that even though manuscript source
files are conwverted to POF files at submission for the review process, these source files are needed for
further processing after acceptance. All correspondence, including notification of the Editor's decision
and reguests for revision, mkes place by e-mail remaoving the nead for 2 paper trail.

Submit your arbicle .
Please submit your artide via http://ees.elseviercom/livsa)

PIEEEE 5u|:|-|'|'|l|:.r with the manuscript, the names, addresses and e-mail addresses of three potential
referses. Mote that the editor retains the sole right to decide whether or not the suggested revieviers
are used.

PREPARATIOM
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I-'Ianuscnms sh-:ruld hawe numbered lines, with wide margins and double spadng throughout, i.e.
also for abstracts, footnotes and references, Every page of the manuscript, including the title page,
references, tables, etc., should be numbered. Howsevers, in the text no reference should be made o
page numbers; it necessary, one may refer to sections. Avoid excessive usage of italics to emphasise
part of the text.

Mznuscripts in generzl should be organised in the following order:
= Tithe should be dear, descriptive and not too long

* Abstract

= Kaywords (indexing terms)

= Introduction

= Materizl studied, area descriptions, methods, technigues

= Results

= Discussion

= Condusion

= Acknowledgment and any additional information concerning research grants, and so on
= Refarances

= Figure captions

» Figures (separate file{s])

= Tables (separste file(s])

Feoantial Hitle page information

= Title. Concise and |nFurrna1:|ve Tides are often used in informaton-retrieval systems. Awoid
abbreviations and formulae where possible.

= Author names and affiliations. Wherz tha family name may be ambiguous (2.g., 3 double name),
plezse indicate this dearly. Present the authors' affiliztion addresses (where the actual work was
done) below the names. Indicate all affiliations with a lower-case superscript letter immediately after
the suthor's name and in front of the appropriate address. Provide the full postal address of =ach
affiliation, induding the |:|::n.|.n1:|"|.r name and, if available, the e-mail address of each awther,

» Corresponding author. Clearly indicate whe will handie correspondence at all stages of referesing
and publication, zlso post-publication. Ensure that phone numbers (with country and area
code) are provided in addition to the e-mail address and the complete postal address.
Contact details must be kept up to date by the corresponding author.
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* Present/ permanent address. If an author has moved since the work described in the artide was
done, or was visiting at the time, a "Present address’ [or "Permanent address") may be indicated as
a footnote to that author's name. The address at which the author achually did the work must be
retzined as the main, affiliaton address. Superscript Arsbic numerals are used for such footnotes.
Absitract

A condse and fachual abstract & required. The abstract should state briefly the purpose of the
ressarch, the prindpal results and major condusions. An abstract is often presented separately from
the artide, so it must be sble to stand zlons. For this resson, References should be avoided, but F
essentizl, then cite the author(s) and year(s). Also, non-standard or uncommaon abbreviations should
be avoided, but if essential they must be defined at their first mention in the abstract itself.

The abstract should not be longer than 400 wonds.

Keywords
Immedistely after the sbstract. provide a maximum of & keywords, using American spelling and
avoiding general and plural terms and multiple concepts (awoid, for example, "and’, 'of). Be sparing

with abbreviations: only abbreviations firmly Elzlbllshed in the field may be eligible. These keywords
will b2 used for indexing purposes.

Nomendature and units

Follow intemationally accepted rules and conventions: use the international system of units [SI). IF
other guantities are mentioned, give their eguivalent in 51. You are urged to consult IUB: Biochemical
Nomendature and Related Doouments: http://fwww.chem.gme.ac.uk/iubmby for further information.

Authors and Editors are, by general agreement, obliged to accept the rules gowerning biological
nomendature, as laid down in the Internationa! Code of Botanical Nomendzture, the International
Code of Nomendzture of Bacteriz, and the International Code of Zoological Nomendature.

All biotica [orops, plants, insacts, birds, mammeals, etc.) should be identified by their sdentific names
when the English term is first used, with the exception of common domestic animals. All bicddes
and other nic compounds must be identified by their Geneva names when first used in the text.
Active ingredients of all formulations should be likewise identified.

Math formulae

Present simple formulze in the line of normal text where pessible and use the solidus () instead of
a horizontal line for small fractional terms, e.g., XY, In prindple, variables are to be presented in
italics. Powers of & are often more conveniently denoted by exp. Number consecutively any eguations
that hawe to be displayed separately from the text (if referrad to explicitly in the text).

Equations should be numbered serally at the right-hand side in parentheses. In general only equations
explicitly referred to in the text need be numbered.
Wusenfﬁammlpmmirﬁteadufrmﬁgnsismmnmded Powiers of & are often maore
conveniently denoted by exp

Levels of statistical Egnrﬁmnne which w=n be mentioned without further explanation are *p<
0.05,*P< 0.01 and = P< 0.001.

In chemical formulae, valence of ions should be given as, e.g. CaZ+ , not as Ca++.

Isotope numbers should precede the symbols, e.g. 180.

The repeated writing of chemical formulae in the text is to be awoided where reasonably possible;
instead, the name of the compound should be given in full. Exceptions may be made in the case of

a very long name coourring very frequently or in the case of 3 compound being described as the end
product of 2 gravimetric determination (e.g. phosphate as P205).

Footnotes

Footnotes should be used sparingly. Number them conseoutively throughout the artide, using
superscript Arsbic numbers. Many wordprocessors build footnotes into the text, and this festure may
be wsed. Should this not be the case, indicate the position of footnotes in the text and present the
footnotes themselves separately at the end of the artide. Do not indude feotnotes in the Reference
list.

Table foommores

Indicate each footnote in 2 mble with 2 superscript lowercase lettern,

Artwork
Electronic artwork
General points
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= Mzke sure you use uniform lettering and sizing of your original artwork.

= Embed the used fonts if the application provides that option.

= Aim to use the following fonts in your illustrations: Arial, Courier, Times New Roman, Symbol, or
use fonts that lock similar

= Number the illustrations according to their sequence in the text.

* Use a logical naming convention for your artwork files,

* Provide captions to illustrations separately.

* Size the illustrations dose to the desired dimensions of the printed version.

* Submit each illustration as a separste file.

A detziled guide on electronic artwork is available on our website:

hittp /. elsevier.comy artworkinstructions

You are urged to visit this site; scome excerpts from the detailed information are given here.
Formars

If your elecoronic armwork is created in a Microsoft Office application (Word, PowerPoint, Excel) then
plezase supply "as is' in the native document format.

Regardless of the application uwsed other than Microsoft Office, when your electronic artwork is
finglized, plesse "Save as’ or convert the images to one of the following formats [note the resolution
requrernenls for line drawings, halftones, and ling/halftone combinations given below]):

EPS [or PDF): Vector drawings, embed all used fonts.

TIFF [or JPEG): Color or grayscale photographs (halfrones), keep to 2 minimum of 300 dpi.

TIFF .ﬁurJF'EG]I: Bitmapped (pure black & white pixels) line drawings, keep to 2 minimum of 1000 dpi.
'I'lFFd[cnr JPEG): Combinations bitmapped line/half-tone {color or grayscale), keep to a minimum of
500 dpi.

Please do not:

= Supply files that are optimized for soreen use (e.g.. GIF, BMP, PICT, WPG); these typically have a
low number of pixels and limited set of colors;

= Supply files that are toa low in resolution;

= Submit graphics that are disproportionately large for the content.

Color artwork

Please make sure that arowork files are in an acceptable formar (TIFF {or JPEG), EPS (or PDF), or
M5 Office files) and with the correct resolution. If, together with your accepted artide, you submit
usable color figures then Elsevier will ensure, at no additionzl charge, that these figures will appear in
color on the Web (e.g.. ScenceDirect and other sites) regardless of whether or not these illustrations
are reproduced in color in the printed wersion. For color reproduction in print, you will receive
information regarding the costs from Elsevier after receipt of your accepted article. Please
indicare your pmfen!n:e for color: in print or on the Wsb only. For further information on the
preparation of electronic armwork, please see http:/ v elsevien.com/aroworkinstructions.,

Please note: Berause of techniczl complications which can arise by converting color figures to "gray
scale” (for the printed version should you not opt for color in print) please submit in addition usable
black and whitz wersions of all the color illustrations.

Tables
Number tables consecutively in accordance with their appearance in the text. Mace footnotes to tables
below the table body and indicate them with superscript lowercase letters, Aveid wertical rules. Be

in the use of tables and ensure that the data presented in tables do not duplicate resulis
El:n =d elsewhere in the artide.

MertCes

R.EI'Ei:EﬂEE concerning unpublished dats and "personal communications” should not be cted in the
reference list but may be mentionad in the text,

Reference style

Text: All dations in the text should refer to:

1. Single suthor: the author's name (without initizls, unless there is ambiguity) and the wear of
publication;

2. Two suthors: both authors’ names and the year of publication:

3. Three or mare authors: first author's name followed by et al." and the year of publication.
Citations may be made directly (or parenthetically). Groups of references should be listed first
alphabeticzlly, then chronologically.

Examples: "as demonstrated (Allan, 2000a, 2000b, 1959; Allan and Jones, 1999). Kramer et al.
(2010} have recendy shown ...."
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List: References should be arranged first alphabetically and then further sorted chronologically
necessary. More than one reference from the same author]s) in the same year must be identified by
the letters "a", b, ', etc., placed after the year of publication.

Refersnce to a joumnal publication:

Van der Geer, 1, Hanrsads, 1AL, Lupton, RLA., 2010, The art of writing a scientific article. 1. Sci.
Commun. 163, 51-39.

Reference to 2 book:

Strunk Ir., W., White, E.B., 2000. The Bements of Style, fourth ed. Longman, New York.
Refersnce to 2 chapter in an edited book:

Mettam, G.R., Adams, L.B., 2009. How to re an electronic version of your artide, in: Jones, B.S.,
Smith , R.Z. [Eds.), Introduction to the ic Age. E-Publishing Inc., New York, pp. 2581-304.
Journal abbreviations source

Journzl names should be abbreviated according to the List of Tide Word Abbreviations:
http:/ferwner.icsn.ongl 2-2 26611 TWhA-online.php.

Video data
Elsevier accepts video materizl and animation sequences to support and enhance your scentific
ressarch. Authors who have video or animation files that they wish to submit with their artide are
strongly encouraged to indude links to these within the body of the ardde. This can be done in the
same way as a figure or table by referring to the video or animation content and noting in the body
text where it should be placed. All submitted files should be properly labeled so that they directly
relate to the video file's content. In order to ensure that your video or animation material is directly
usable, plesse provide the files in one of our recommended file formats with 2 preferred maximum
size of 50 MB. Video and animation files supplied will be published online in the electronic wersion
of your artide in Hsevier Web products, induding SdenceDirect: hittp://www.sdencedirect.com.
Please supply "stills’ with your files: you can choose any frame from the video or animation or
mzke 2 separste image. These will be used instead of standard icons and will personzlize the
link to your video data. For more detsiled instructions please visit our video instruction pages at
hl:l:p [ fvrvirer elsevier.comy/armworkinstructions. Note: since video and animation cannot be embedded
n the print version of the journal, plesse provide text for both the electronic and the print wersion
ﬁ:rﬂ'le portions of the artide that refer to this content.

AvdioSlides

The journzl encourages authors to oeate an AudioSlides presentation with their published artide.
AudioSlides are brief, webinar-style presentations that are shown next to the online artide on
SdienceDirect. This gives suthors the opportunity to summarize their research in their own words and
to help readers understand what the paper is about. More information and examples are avzilable at
http:/ ferwer.elsevier.comfaudicslides. Authors of this journal will avtomatically receive an invitation
e-mail to create an AudioSlides presentstion after acceptance of their paper

Supplementary data

Elsewier accepts electronic supplementary material to support and enhance r scientific research.
Supplementary files offer 'I:IIEI:F'I adu:rﬂ:lund passibilities to publish sl.lpp-u}r::lrg applications, high-
resolution images, background datasets, sound dips and more. Supplementary files supplied will be
published online alongside the electronic version of your artide in Elsevier Web preducts, induding
SdenceDirect: hop://wew.sdencedirect.com. In order to ensure that your submitted material is
directly usable, please provide the dat= in one of our recommended file formats. Authors should
submit the material in electronic format together with the artide and supply a concdise and descriptive
c=ption for each file. For more detsiled instructions please visit our artwork instruction pages at
http:/ Ferwer.elsevier.comfarbworkinstructions.

Submission checklist

The following list will be useful during the final chedking of an artide prior to sending it to the journal
for review. Please consult this Guide for Authors for further details of any tem.

Ensure that the following items are present:

One author has been designared as the corresponding suthor with contact detsils:

= E-mazil address

* Full postal address

= Phone numbers

All neceszary files have been uploaded, and contzin:
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* Keywords

= All figure captions

= All tables (induding tite, description, footnotes)

Further considerations

= Manuscript has been "spell-checked' and "grammar-checked’

* References are in the cormect format for this journal

* All references mentionsd in the Refersnce list are cited in the text, and vice versa

= Permizsion has been obtzained for use of copyrighted material from other sources (including the Web)
= Color figures are dearly marked 2= being intended for color reproduction on the Web (free of charge)
and in print, or to be reproduced in coler on the Web (free of charge) and in black-and-white in print
» It only color on the Web is required, black-and-white versions of the figures are also supplied for
printing purposes

For any further information please visit owr customer support site at http://support.elsevien.com,

AFTER ACCEPTANCE

Use of the Digital Object Identifier

The Digital Object Identifier {DOI) may be used to cte and link to electronic documents. The DOI
consists of a unigue alpha-numeric character string which is assigned to a document by the publisher
upon the initial electronic publication. The assigned DOI never changes. Therefore, it is an ideal
medium for dting a document, particulardy 'Articles in press’ because they have not yet received their
full bibliographic information. Example of a correctly given DOI (in URL format: here an article in the
journzl Physics Lesters B):

http://d.doi.org/10.1016/j.physleth. 2010.09.059

When you use a DOI to creste links to documents on the web, the DOIs are guaranteed never to
change.

i}
s

omresponding auwthors will receive an e-mail with a link to our ProofCentral system, allowing
annotation and comection of proofs online. The environment is similar to MS Word: in addition to
editing text, you c=n also comment on figures/tables and answer guestions from the Copy Editon
Web-based proofing provides a faster and less error-prone process by allowing you to directly type
your corrections, eliminating the potential introduction of arrors.
If preferred, you can still choose to annetate and upload vour edits on the POF version. All instructions
for proofing will be given in the e-mazil we send to authers, including alternative methods to the anline
version and PDF,
We will do everything pessible to get your article published quickdy and accurately - please upload
all of your corrections within 48 hours. It is important to ensure that all corrections are sent back
to us in one communication. Please check carsfully befora replying, as inclusion of any subsequent
corrections cannot be guarantesd. Proofreading is solely your responsibility. Note that Elsevier may
procesd with the publication of your artide if no response is received.

-

I - - —
Mfine prodr Cormecon

e e

corresponding author, at no cost, will be provided with a PDF file of the artide wia e
mail (the PDF filz is a watermarked version of the published artide and includes a cover sheet
with the joumnal cowver image and a disdaimer outlining the terms and conditions of use). For
an extra charge, paper offprints c2n be ordered wia the offprint order ferm which is sent once
the artide is accepted for publication. Both correspending and co-authors may order offprints
at any time via Elsevier's WebShop [hip://webshop.elsevierncom/myarticleservices/offprints).
Authors reguiring printed copies of multiple articles may wse Elsevier WebShop's
‘Create Your Own Book' service to collate multple articles within 2 single  cowver
(http://webshop.elsevier.com)/ myartideservices offprints/myartidesservices/booklets).

AUTHOR INQUIRIES

For inguiries relating to the submission of articles (including electronic submission) please visit
this journzl’s homepage. For detziled instructions on the preparation of electronic artwork,
please visit http:/fwerw.elsevier.com/artworkinstructions. Contact details for questions arising after
acceptance of an article, especizlly those relating to proofs, will be provided by the publisher
You can track accepted artides at http://www.elseviencom/trackarticle. You can also chedk
ogur Author FAQs at http://www.elseviencom/fauthorFAQ andfor contact Customer Support wia
http://support. elsevier.com.
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Apéndice 2 - Entrada dos dados para analise estatistica das
variaveis GDM, PC, EGSUS e AOLUS de 20/06 a 20/08 de acordo com 0s
sistemas alimentares

BRINCO MES GRUPO GMD EGSUS AOLUS PC
30 1 1 0,056 1,6 30,8 206
35 1 1 0,056 0 21,7 147,5
43 1 1 -0,111 0 22,3 142
50 1 1 0,306 0 20 154
51 1 1 0,278 0 21 165,5
56 1 1 0,222 0 21 178
63 1 1 0,194 0 27,1 162
72 1 1 0,139 0 28 165,5
74 1 1 0,361 0 18,8 152,5
75 1 1 -0,028 0,8 29 180,5
79 1 1 0,083 1,2 214 137
86 1 1 0,000 0 27,8 195,5
87 1 1 0,056 1,2 28,7 171
90 1 1 0,667 0 219 159,5
91 1 1 -0,056 0 22,6 169,5
102 1 1 0,111 0 24,3 179
107 1 1 0,417 0 22,2 201
108 1 1 0,278 0 25 175
113 1 1 0,417 0 24,2 178
114 1 1 0,056 0 22 174
115 1 1 0,056 0 23,1 169,5
117 1 1 0,028 0 26,7 172
118 1 1 0,306 0 19,7 159,5
122 1 1 0,333 0 25,4 155,5
123 1 1 0,361 0 22,9 163,5
124 1 1 0,667 1,3 25,7 152,5
125 1 1 0,222 0,8 32,3 219
138 1 1 -0,028 0 20,5 146
139 1 1 0,333 1,2 23,8 172
144 1 1 0,056 0 26,9 184,5
148 1 1 0,139 0 23,5 160
157 1 1 0,167 0 26 145
158 1 1 0,083 1,6 26,6 180,5
181 1 1 0,361 0 26,5 187
188 1 1 0,056 0 21,5 161,5
197 1 1 0,056 0 17,7 160
199 1 1 0,778 0 26,2 199,5
201 1 1 0,111 0 25 160
249 1 1 0,250 0 24,8 177
250 1 1 0,944 0 26 207
260 1 1 0,639 0 30,1 178
262 1 1 0,583 0 22,2 175
278 1 1 0,278 0 22,9 1815
279 1 1 0,000 0,6 19,3 159
408 1 1 0,083 0 24,1 160
421 1 1 0,278 0 20,5 175,5
424 1 1 -0,111 1,2 27,2 185
433 1 1 0,000 0 25 160,5
437 1 1 0,333 0 25,5 173
450 1 1 -0,222 13 25,7 156
10 1 2 0,278 0 25,8 162
12 1 2 0,028 0 29,3 177
14 1 2 -0,139 0 27,9 154
16 1 2 0,611 1,6 27,9 184
20 1 2 0,278 0 21,5 152,5
21 1 2 0,278 0 24,1 162
25 1 2 0,361 0 27,3 174,5
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184
187,5
170
156,5
190
153
136,5
164,5
157
164,5
189,5
149,5
184,5
193,5
141
138
144
159,5
165
159,5
158
142,5
166
124,5
184
167,5
155,5
168
177
194
163,5
171,5



114
115
117
118
122
123
124
125
138
139
144
148
157
158
181
188
197
199
201
249
250
260
262
278
279
408
421
424
433
437
450
10
12
14
16
20
21
25
37
60
64
69
77
82
84
93
08
110
112
126
128
129
131
145
147
168
176
194
198
208
209
212
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-0,241
-0,500
-0,093
-0,278
-0,130
-0,667
-0,519
-0,463
-0,333
0,019
-0,667
-0,296
-0,259
-0,259
-0,741
-0,278
-0,241
-0,296
-0,278
-0,259
-0,722
-0,315
-0,574
-0,667
-0,185
-0,463
-0,833
-0,593
-0,463
-0,537
-0,352
0,259
-0,037
-0,148
0,278
0,333
0,370
0,370
-0,185
0,296
0,167
0,130
0,444
0,352
0,333
0,148
0,093
0,500
0,241
0,333
0,241
0,315
0,574
0,074
0,130
0,370
0,519
0,278
0,426
0,315
0,259
0,296
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N =
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0,4
2,2
1,6
0,6
1,2
1,6
1,6
15
1,2
1,6

0,6

27,7
19,2
29,2
26
26,3
24,6
21,5
31,3
23,2
27,6
24,3
21,1
26,8
29,8
25
20,6
22,6
18,9
24,6
27,2
27,1
31,1
27,1
26,9
19
24,9
21,8
25,6
28,7
23,8
22,8
29,7
27
28,8
36,5
25,6
28
29,3
32,6
31,5
26,7
28,1
33,4
25,4
30,4
42,1
30,3
31,8
25
45,5
33,8
32,9
30,5
29,7
30,5
30,8
36
28,9
29,7
25,3
29,8
21,7
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165
163
158,5
157
148
160
134,5
205
137
172,5
166,5
152
138
173,5
167
154
153,5
1915
152,5
170
187,5
169,5
159,5
163,5
154
147,5
153
169
148
158,5
146,5
169
176
150
1915
161,5
172
184,5
159
173
138
158
190
158,5
173
231
175
173,5
186
179
168
179
165,5
182
157,5
187,5
150,5
163
155,5
161
161
170
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224
228
229
230
233
235
238
240
245
263
264
407
411
412
419
446
452
453
464
30
35
43
50
51
56
63
72
74
75
79
86
87
90
91
102
107
108
113
114
115
117
118
122
123
124
125
138
139
144
148
157
158
181
188
197
199
201
249
250
260
262
278
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0,630
0,259
0,426
0,185
0,148
0,130
0,352
0,463
0,556
0,315
0,519
0,167
-0,056
-0,056
-0,204
0,130
0,019
-0,019
-0,185
-0,293
-0,414
-0,138
-0,517
-0,810
-0,431
-0,172
-0,534
-0,603
-0,621
-0,431
-0,483
-0,483
-0,741
-0,466
-0,500
-0,431
-0,655
-0,586
-0,328
-0,397
-0,224
-0,345
-0,552
-0,086
-0,569
-0,207
-0,466
-0,362
-0,655
-0,397
-0,086
-0,224
-0,328
-0,190
-0,017
-0,362
-0,224
-0,534
-0,293
-0,379
-0,293
-0,293

12

0,8

1,2
1,2

0,8
0,9
1,3
0,4
2,4
0,4

0,5

1,2
1,8

40,7
35,8
29,4
28,4
28,8
26,8
23,1
26,5
29
30,9
28,5
41
27,4
28,1
21,2
30,8
30,7
35
25,8
33,9
20,2
22,9
12
25
13,8
22,3
25
10,3
24,3
15,6
23
22,1
18,9
19,6
22,6
19
20,1
24,6
17,3
18,3
18,4
15,7
22,8
21
19
22,7
15
21,2
17,6
19
20
22,7
18,5
15,4
13,1
22,4
21,3
19,8
20,5
25,4
21,6
19

172
207
166
181,5
162
169
193,5
200
185
165
204
157,5
135
163
1515
168
190
149
179,5
187,5
132,5
126
131
144,5
141,5
147
153
127
148,5
115
1715
153,5
141,5
146,5
163,5
179,5
151
152,5
148
153,5
147
150,5
138
144
132
188,5
123,5
162
147,5
140,5
135,5
167
157,5
148,5
153
181
146
154,5
179
158,5
151
155
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279 3 1 -0,448 0 15,6 141
408 3 1 -0,293 0 18 139
421 3 1 -0,828 0 151 129
424 3 1 -0,293 1 22,9 160,5
433 3 1 -0,638 0,8 16 129,5
437 3 1 -0,517 3,7 17,9 143,5
450 3 1 -0,466 0 17,3 133
10 3 2 -0,034 0,8 23,7 168
12 3 2 -0,138 0 21,4 172
14 3 2 -0,069 0,4 28,1 148
16 3 2 -0,103 0,4 25,6 188,5
20 3 2 0,121 2,4 191 165
21 3 2 0,121 1,6 22,1 175,5
25 3 2 0,138 1,6 21,8 188,5
37 3 2 0,276 0,4 22,6 167
60 3 2 0,224 0,8 20,5 179,5
64 3 2 0,190 1,2 22,2 143,5
69 3 2 0,207 1.3 19,4 164
77 3 2 -0,328 0,8 22,9 180,5
82 3 2 -0,207 1.2 171 152,5
84 3 2 -0,103 0,9 27,6 170
93 3 2 0,241 0,9 32,6 238
98 3 2 0,155 1.8 24,7 179,5
110 3 2 0,259 1 23,9 181
112 3 2 -0,069 0,4 19,9 184
126 3 2 0,052 0,4 31,6 180,5
128 3 2 0,121 0,4 259 1715
129 3 2 0,293 0,6 24,4 187,5
131 3 2 0,362 15 28,4 176
145 3 2 0,155 0,4 27,8 186,5
147 3 2 -0,138 0,4 19,3 153,5
168 3 2 0,328 1,3 24,1 197
176 3 2 0,000 0,8 24,8 150,5
194 3 2 -0,052 1.8 23,6 161,5
198 3 2 -0,069 1,8 25,6 153,5
208 3 2 0,259 0,8 18,3 168,5
209 3 2 0,310 0,8 26,3 170
212 3 2 0,034 2,1 24,5 171
224 3 2 0,069 1,3 30,9 170,5
228 3 2 -0,069 1,6 26,3 209
229 3 2 -0,069 0,9 27,9 164
230 3 2 -0,207 0 21,7 179,5
233 3 2 -0,052 0 23,3 156
235 3 2 0,069 0,6 21,8 171
238 3 2 0,121 0,4 19,3 197
240 3 2 0,034 0,8 26,9 201
245 3 2 -0,224 1,6 25,4 178,5
263 3 2 0,207 0 23,6 171
264 3 2 -0,707 1.8 24,7 183,5
407 3 2 0,121 1,2 26,9 161
411 3 2 -0,086 1,2 24,8 132,5
412 3 2 0,190 1,3 22,5 168,5
419 3 2 0,224 0,9 191 158
446 3 2 0,034 1,2 18,6 169
452 3 2 0,034 1,3 18,8 191
453 3 2 0,052 0 354 150,5
464 3 2 -0,207 0,8 25,2 173,5

Més 1 — Junho/2012; Més 2 — Julho/2012; Més 3 Agosto/2012
Grupo 1 — N&o suplementada ; Grupo 2 - Suplementada

Apéndice 3 - Entrada dos dados para andlise estatistica das variaveis GDM,
PC, EGSUS e AOLUS de 20/08 a 18/10 de acordo com os sistemas
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alimentares
BRINCO GRUPO MESES PC GDM AOLUS EGSUS
10 S Setembro 202 0,971 19,8 0,6
12 S Setembro 209 1,057 26,8 0
14 S Setembro 176 0,800 28,8 0
16 S Setembro 218 0,843 25 1,2
20 S Setembro 201 1,029 23 0
21 S Setembro 201 0,729 27,4 0
25 S Setembro 222 0,957 21,8 0
37 S Setembro 201 0,971 26,2 0
60 S Setembro 204 0,700 32,2 0
64 S Setembro 174,5 0,886 19,9 3,2
69 S Setembro 199 1,000 31,2 0
7 S Setembro 214 0,957 17,3 0
82 S Setembro 189 1,043 25,6 0,8
84 S Setembro 205 1,000 31,7 1,2
93 S Setembro 279 1,171 25,2 0
98 S Setembro 215 1,014 26,4 0
110 S Setembro 212 0,886 26,6 0
112 S Setembro 220 1,029 31,4 1,2
126 S Setembro 216 1,014 26,7 0,9
128 S Setembro 198,5 0,771 28,1 0
129 S Setembro 217 0,843 24,7 0
131 S Setembro 198,5 0,643 31,1 0,4
145 S Setembro 213 0,757 34,4 0
147 S Setembro 188 0,986 29,9 1,2
168 S Setembro 227 0,857 29,7 0
176 S Setembro 184,5 0,971 31,5 1,6
194 S Setembro 190,5 0,829 27,5 1,3
198 S Setembro 178,5 0,714 33,5 0,8
208 S Setembro 202 0,957 36,6 1,3
209 S Setembro 202 0,914 24,3 0
212 S Setembro 205 0,971 29,7 1,6
233 S Setembro 203 0,929 24,3 0
224 S Setembro 244 1,000 23,7 0,8
228 S Setembro 201 1,057 26,6 0
229 S Setembro 218 1,100 31,8 0,6
230 S Setembro 189 0,943 30,2 0
235 S Setembro 199 0,800 24,4 0
238 S Setembro 229 0,914 28,6 1,2
240 S Setembro 234 0,943 26,8 0,4
245 S Setembro 200 0,614 29,1 0,8
263 S Setembro 198 0,771 32,6 0
264 S Setembro 211 0,786 32,3 0
407 S Setembro 190,5 0,843 31,6 0,6
411 S Setembro 1515 0,543 26 0,8
412 S Setembro 196,5 0,800 25,1 0
419 S Setembro 195 1,057 28,8 15
446 S Setembro 198,5 0,843 24,2 0
452 S Setembro 219 0,800 22,6 0
453 S Setembro 185,5 1,000 25,9 0
464 S Setembro 213 1,129 25 0
30 N Setembro 160,5 0,800 27,8 1,2
35 N Setembro 1515 0,729 35,4 0,9
43 N Setembro 176,5 1,014 32,2 0,8
50 N Setembro 173 0,814 36,8 2,8
51 N Setembro 160,5 0,543 28,4 2
56 N Setembro 178 0,886 30,9 0
63 N Setembro 187 0,971 33,7 1,2
72 N Setembro 148 0,600 33,8 2,5
74 N Setembro 176 0,786 33,7 1,2
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79
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90
91
102
107
108
113
114
115
117
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123
124
125
138
139
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188
197
199
201
249
250
260
262
278
279
408
421
424
433
437
450
10
12
14
16
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21
25
37
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64
69
7
82
84
93
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110
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126
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Setembro
Setembro
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Outubro
QOutubro
QOutubro
Qutubro
Qutubro
QOutubro
Outubro
Outubro
Qutubro
Qutubro
Outubro
Outubro
Qutubro
Qutubro
Qutubro
Outubro
Outubro
Qutubro
Qutubro
QOutubro
Outubro

167,5
207
188

164,5
175
198
216
181
182
174

180,5

176,5

172,5
165
173
202
218
223

151,5
190
166
163
155
198

187,5

178,5
176
205
173

182,5
209

1915

172,5
186

161,5

160,5
153
183
160

170,5
161
227
200
241
222
224
198
228
244
204
224
299
238
236
244
218
212
206
233
259
225
248

0,400
1,014
0,986
0,657
0,814
0,986
1,043
0,857
0,843
0,743
0,771
0,843
0,629
0,771
0,829
2,000
0,843
1,014
0,800
0,800
0,529
0,643
0,557
0,886
0,857
0,857
0,657
0,686
0,771
0,800
0,857
0,943
0,614
0,886
0,586
0,614
0,686
0,643
0,871
0,771
0,800
0,735
1,000
0,706
0,676
0,618
0,765
0,794
0,676
0,765
0,691
0,853
0,882
0,441
0,559
0,588
0,882
0,765
0,471
0,647
0,897
0,794

31,4
32,2
27,7
32,6
40,4
33,6
33,7
43,2
37,5
37,4
36,8
31,9
34,6
34,4
36,4
29,8
32,7
32,3
30,3
33
35,3
38,3
33,1
31,8
34,2
30,8
33,7
28,9
28,7
30,6
32,7
32,2
36
29,3
31,3
21,8
30,5
33,8
35,7
31,3
31,1
35
35
336
32,3
25,8
36,4
35,6
36,6
33,8
32,1
34
34,3
25
35,3
43,6
36,6
34,7
40,2
33,3
36,8
34

0,8
0,8
1,6

1,2
1,5
1,6
1,6
1,2
1,3
1,6
1,3
0,8
2,4

1,6
1,2
1.2
1.8
0,6
1,3
0,8
0,9
1.2
1,6
0,9
0,8

0,6

1,6
1,3
1,3
1,3
0,9
1,3
1,6
1,3

1,6
1,6
2,4
2,5
1,6
0,9
1,6
2,4
2,7
1,6
1,6

1,6
0,8
2,2
2,7
0,9
1.2
0,8
1,8
1,6
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131
145
147
168
176
194
198
208
209
212
233
224
228
229
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264
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411
412
419
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464
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227
252
220
223
162,5
210
179
187
184
201
170
228
215
242
208
200
203
178
220
196,5
172
222
209
204
217
186
174
173,5
192,5
243
227
249
245
238
229
235
251
217
245
219
220
213
232
261
230
222
214
189,5
232
224
250
203
1915
213
204
204
209
212
190,5
199,5
199
238

0,574
0,647
0,706
0,706
0,956
0,838
0,809
0,912
0,500
0,441
0,706
0,441
0,706
0,882
0,706
0,971
0,676
0,794
0,588
0,735
0,559
0,926
0,324
0,515
0,676
0,985
0,618
1,132
1,088
0,912
0,809
1,074
0,912
1,279
0,912
0,735
0,618
0,618
0,676
0,765
0,794
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0,706
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0,691
0,882
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0,691
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0,691
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37,4
31,7
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33,2
34,5
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31,3
37,4
31,2
32,9
35,2
36,5
36,1
36,1
32,5
35,6
26,5
30,7
25,8
27
35,8
30,9
20,4
29,9
19,3
30,4
34,1
32,2
28
34,9
31,9
34,8
28,6
31,5
35,6
29,6
30,9
31,1
26,3
25,3
36,8
38
23,1
28,7
29,1
29,9
32
36,1

1,3
1,2
2,4

1,6
1,6
2,4
1,6
2,4
0,8

2,4
2,5
1,6

1,6
1,3
1,2
1,2
2,4

1,6
1,2
2,4
1,3
2,1
1,2
1,2
2,4
0,8
1,6
15
1,3
0,8

2,5
1,2
1,6

0,9
1,3
1,3
2,2

0,8

1,6
1,6
1,3
1,3
1,2
15
1,6
1,6
1,2
1,8
0,9
0,4
1,6
1.2
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181 N Outubro 215 0,691 28,1 2

188 N Outubro 214 0,750 30,9 1,3
197 N Outubro 204 0,735 27,4 2

199 N Outubro 196 0,912 34,7 1,2
201 N Outubro 195,5 0,603 32,7 2,2
249 N Outubro 260 0,912 30,6 1,2
250 N Outubro 255 0,721 29,3 1,6
260 N Outubro 176,5 0,691 35,6 1,6
262 N Outubro 213 0,868 33,6 1,8
278 N Outubro 211 0,397 32 1,2
279 N Outubro 204 0,603 22,8 0,8
408 N Outubro 236 0,647 29,1 0,8
421 N Outubro 193,5 0,735 25,7 0,8
424 N Outubro 215 0,647 34,4 2

433 N Outubro 202 0,897 29,8 0,4
437 N Outubro 205 0,603 30,4 1,2
450 N Outubro 190,5 0,735 30,7 1,6

Grupo S = Suplementado; Grupo N= N&o suplementado

Apéndice 4 - Entrada dos dados para andlise estatistica das variaveis GDM,
PC, EGSUS e AOLUS de 18/10 a 18/11 de acordo com os sistemas

alimentares
BRINCO GRUPO NOVEMBRO - PC NOVEMBRO - GDM NOVEMBRO - AOLUS NOVEMBRO - EGSUS
10 SS 281,00 1,93 47,10 2,70
12 SNS 266,00 0,82 39,00 1,60
14 SS 235,00 1,25 43,60 3,70
16 SS 281,00 1,43 43,50 3,80
20 SS 275,00 1,89 32,50 2,00
21 SNS 252,00 0,89 35,80 1,60
25 SNS 284,00 1,25 40,10 1,60
30 NSNS 225,00 1,20 37,50 1,60
35 NSS 265,00 3,07 35,80 2,20
37 SS 261,00 1,32 39,70 2,70
43 NSNS 238,00 0,89 37,20 1,60
50 NSNS 223,00 0,68 28,70 1,20
51 NSNS 234,00 1,07 34,40 2,70
56 NSNS 233,00 0,86 41,20 2,40
60 SNS 260,00 1,07 37,70 2,20
63 NSNS 228,00 0,57 35,90 2,20
64 SS 233,00 1,25 32,60 3,10
69 SS 273,00 1,61 38,60 2,70
72 NSS 226,00 1,50 30,60 2,20
74 NSS 213,00 0,43 45,00 2,70
75 NSNS 216,00 0,91 24,40 2,00
77 SS 289,00 1,61 37,80 2,40
79 NSS 277,00 1,75 42,10 3,10
82 SS 249,00 1,61 36,30 2,70
84 SS 263,00 1,39 39,10 1,60
86 NSS 263,00 1,71 36,00 2,00
87 NSNS 232,00 1,16 41,10 0,80
90 NSNS 224,00 0,89 36,20 1,60
91 NSNS 272,00 1,21 38,50 1,60
93 SS 353,00 1,93 50,40 2,40
98 SNS 276,00 1,11 34,80 2,80
102 NSS 294,00 1,86 41,50 4,20
107 NSS 248,00 1,43 39,10 2,00
108 NSNS 251,00 1,29 36,60 2,00
110 SS 247,00 0,32 37,70 1,20
112 SS 282,00 1,64 46,00 1,80
113 NSNS 234,00 0,71 46,00 1,80

114 NSNS 249,00 1,61 38,30 2,70
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SNS

SS
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NSNS

SS

SNS

NSS

NSS

SNS

NSS

SS

SNS

SS

NSS
NSNS
NSNS

NSS

SNS

NSS

SS

SNS

SNS

247,00
225,00
226,00
242,00
224,00
290,00
291,00
263,00
245,00
295,00
264,00
198,00
259,00
229,00
271,00
252,00
236,00
207,00
272,00
267,00
237,00
240,00
233,00
246,00
242,00
248,00
258,00
227,00
273,00
235,00
255,00
305,00
264,00
295,00
242,00
275,00
268,00
296,00
301,00
262,00
249,00
278,00
246,00
231,00
266,00
266,00
258,00
235,00
250,00
199,00
201,00
243,00
261,00
209,00
237,00
218,00
237,00
261,00
218,00
268,00
244,00
275,00

1,68
1,04
1,09
1,39
1,64
1,07
1,29
0,89
0,57
1,82
1,64
0,77
1,39
0,57
1,29
1,43
1,41
1,25
1,79
0,57
0,71
1,04
1,04
0,96
1,18
1,50
0,79
1,20
1,43
0,57
1,25
1,64
1,39
1,68
1,04
1,71
1,29
1,57
1,43
1,50
1,61
1,57
1,11
1,04
1,54
1,29
1,46
1,75
1,00
0,89
1,38
1,04
1,54
1,27
1,14
0,98
1,59
1,04
1,14
1,00
0,71
0,89

42,90
34,50
36,10
36,70
32,80
44,80
39,20
39,60
42,80
39,70
39,60
33,00
35,50
31,80
43,30
44,80
34,60
32,70
43,70
36,10
36,80
36,80
34,20
39,10
38,30
35,50
40,90
32,40
41,30
33,60
43,60
46,40
38,10
40,70
35,20
38,80
39,10
38,40
38,40
40,80
37,70
39,30
40,40
35,40
41,50
38,50
31,30
31,50
42,50
26,60
37,00
36,10
42,20
35,90
35,80
38,10
29,10
39,00
37,60
48,60
36,60
38,00

2,50
2,50
2,50
3,00
2,40
2,40
2,00
2,70
2,40
3,30
4,00
2,00
1,80
2,20
1,20
2,90
3,30
2,90
2,00
2,40
2,00
2,20
2,00
2,00
2,70
4,00
1,30
2,00
1,80
2,00
2,40
3,80
2,40
2,00
2,00
2,70
2,00
2,40
2,20
2,70
1,60
2,50
2,00
2,10
3,10
2,00
2,50
2,40
3,40
0,90
1,60
2,00
2,40
1,20
1,60
1,30
1,50
2,70
2,20
4,00
2,00
2,40
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SS= suplementado em pastagem natural e azevém; SNS= suplementado em pastagem natural; NSS=suplementado
em pastagem de azevém; NSNS= sem suplementacéo

Apéndice 5 - Entrada dos dados para analise estatistica das variaveis GDM e

PC de 18/11 a 31/01/2013 de acordo com os sistemas alimentares

BRINCO GRUPO MESES PC GDM
10 SS dezembro 291 0,5
12 SNS dezembro 265 -0,55
14 SS dezembro 245 -0,05
16 SS dezembro 291 0,5
20 SS dezembro 264 0,5
21 SNS dezembro 239 -0,3
25 SNS dezembro 276 -1,95
30 NSNS dezembro 219 0
35 NSS dezembro 226 0,1
37 SS dezembro 262 -0,55
43 NSNS dezembro 237 0,2
50 NSNS dezembro 222 -0,1
51 NSNS dezembro 229 -0,2
56 NSNS dezembro 229 -0,4
60 SNS dezembro 256 -0,05
63 NSNS dezembro 220 0,3
64 SS dezembro 240 -0,65
69 SS dezembro 277 -0,4
72 NSS dezembro 244 -0,5
74 NSS dezembro 214 -0,3
75 NSNS dezembro 219 -0,25
77 SS dezembro 292 0,05
79 NSS dezembro 287 0,6
82 SS dezembro 252 -0,2
84 SS dezembro 269 0,35
86 NSS dezembro 269 0,2
87 NSNS dezembro 235 -0,25
20 NSNS dezembro 224 0,45
91 NSNS dezembro 277 0,35
93 SS dezembro 351 0,2
98 SNS dezembro 275 0,2
102 NSS dezembro 303 -0,35
107 NSS dezembro 265 -0,4
108 NSNS dezembro 250 0,2
110 SS dezembro 264 0,15
112 SS dezembro 281 0,15
113 NSNS dezembro 241 -0,3
114 NSNS dezembro 252 0
115 NSS dezembro 260 -0,15
117 NSNS dezembro 223 0,2
118 NSNS dezembro 226 -0,1
122 NSS dezembro 246 0,25
123 NSS dezembro 225 -0,6
124 NSNS dezembro 286 -0,25
125 NSNS dezembro 283 0,6
126 SNS dezembro 253 -0,05
128 SNS dezembro 243 -0,25
129 SS dezembro 309 0,3
131 SS dezembro 276 -0,1
138 NSNS dezembro 204 0,2
139 NSS dezembro 254 -0,1
144 NSNS dezembro 224 0,25
145 SNS dezembro 261 -0,2
147 SS dezembro 256 -0,05
148 NSS dezembro 245 0,2
157 NSS dezembro 214 -0,4
158 NSS dezembro 276 -0,15
168 SNS dezembro 257 -0,4
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176
181
188
194
197
198
199
201
208
209
212
224
228
229
230
233
235
238
240
245
249
250
260
262
263
264
278
279
407
408
411
412
419
421
424
433
437
446
450
452
453
464
10
12
14
16
20
21
25
30
35
37
43
50
51
56
60
63
64
69
72
74

SNS
NSNS
NSNS

SNS

NSS

SS
NSNS
NSNS

SS

SNS

SNS

SS

SS

SS

SNS

SS

SNS

SS

SNS

SS

NSS

NSS
NSNS
NSNS

SS

SNS

NSS

NSS

SNS

NSS

SS

SNS

SS

NSS
NSNS
NSNS

NSS

SNS

NSS

SNS

SNS

SNS

SS

SNS

SS

SS

SS

SNS

SNS
NSNS

NSS

SS

NSNS

NSNS
NSNS
NSNS
SNS
NSNS
SS
SS
NSS
NSS

dezembro
dezembro
dezembro
dezembro
dezembro
dezembro
dezembro
dezembro
dezembro
dezembro
dezembro
dezembro
dezembro
dezembro
dezembro
dezembro
dezembro
dezembro
dezembro
dezembro
dezembro
dezembro
dezembro
dezembro
dezembro
dezembro
dezembro
dezembro
dezembro
dezembro
dezembro
dezembro
dezembro
dezembro
dezembro
dezembro
dezembro
dezembro
dezembro
dezembro
dezembro
dezembro
Janeirainicio
Janeirainicio
Janeiroinicio
Janeiroinicio
Janeirainicio
Janeirainicio
Janeirainicio
Janeiroinicio
Janeiroinicio
Janeirainicio
Janeiroinicio
Janeiroinicio
Janeiroinicio
Janeiroinicio
Janeiroinicio
Janeiroinicio
Janeiroinicio
Janeiroinicio
Janeiroinicio
Janeiroinicio

235
234
233
237
246
250
256
222
287
225
249
317
268
295
234
281
265
301
289
260
261
282
251
230
270
258
265
245
247
212
207
236
272
215
230
217
244
254
225
282
245
273
287
269
245
294
252
257
295
227
221
258
248
240
242
250
266
236
245
288
256
222

0,9
-0,05
0,35
0,15

0,3
0,85

0,5
0,65
-0,05

0,4

0,5
-0,5
-0,1

0,7

0,3

0,6
0,15

-0,5

0

0,2
-0,35
-0,15

0,3
-0,35

-0,5
0,25
0,55
-0,35
0,45

0,7

-0,1
0,85
-0,95
0,05
-0,05
0,35

-0,1
0,35
0,05
-0,45
0,15
0,65

-0,117647059
0,264705882
0,117647059
0
0,088235294
0,235294118
-0,147058824
0,264705882
0,470588235
-0,352941176
0,147058824
0,382352941
0,235294118
0,735294118
0,323529412
0,588235294
0,529411765
0,558823529
0,147058824
-0,088235294
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77
79
82
84
86
87
90
91
93
08
102
107
108
110
112
113
114
115
117
118
122
123
124
125
126
128
129
131
138
139
144
145
147
148
157
158
168
176
181
188
194
197
198
199
201
208
209
212
224
228
229
230
233
235
238
240
245
249
250
260
262

NSNS
SS
NSS
SS
SS
NSS
NSNS
NSNS
NSNS
SS
SNS
NSS
NSS
NSNS
SS
SS
NSNS
NSNS
NSS
NSNS
NSNS
NSS
NSS
NSNS
NSNS
SNS
SNS
SS
SS
NSNS
NSS
NSNS
SNS
SS
NSS
NSS
NSS
SNS
SNS
NSNS
NSNS
SNS
NSS
SS
NSNS
NSNS
SS
SNS
SNS
SS
SS
SS
SNS
SS
SNS
SS
SNS
SS
NSS
NSS
NSNS
NSNS

Janeirainicio
Janeiroinicio
Janeiroinicio
Janeirainicio
Janeiroinicio
Janeiroinicio
Janeiroinicio
Janeiroinicio
Janeirainicio
Janeiroinicio
Janeiroinicio
Janeiroinicio
Janeiroinicio
Janeirainicio
Janeirainicio
Janeiroinicio
Janeiroinicio
Janeirainicio
Janeirainicio
Janeirainicio
Janeiroinicio
Janeiroinicio
Janeirainicio
Janeirainicio
Janeirainicio
Janeiroinicio
Janeiroinicio
Janeirainicio
Janeirainicio
Janeiroinicio
Janeiroinicio
Janeiroinicio
Janeirainicio
Janeirainicio
Janeiroinicio
Janeiroinicio
Janeiroinicio
Janeirainicio
Janeirainicio
Janeiroinicio
Janeiroinicio
Janeirainicio
Janeirainicio
Janeirainicio
Janeiroinicio
Janeiroinicio
Janeirainicio
Janeirainicio
Janeirainicio
Janeiroinicio
Janeiroinicio
Janeirainicio
Janeiroinicio
Janeiroinicio
Janeiroinicio
Janeiroinicio
Janeiroinicio
Janeiroinicio
Janeiroinicio
Janeiroinicio
Janeiroinicio
Janeiroinicio

245
294
286
262
265
264
253
242
290
351
293
302
263
261
260
279
252
273
267
236
235
251
238
294
308
257
257
303
266
224
255
251
265
259
252
230
283
258
238
255
240
239
238
266
266
236
292
230
246
321
277
295
261
284
277
303
299
253
268
285
255
241

0,029411765
-0,117647059
0,117647059
0,294117647
0,147058824
0,264705882
0,794117647
0,205882353
0,470588235
0,323529412
0
0,264705882
0,794117647
0,205882353
0,058823529
0,294117647
0,617647059
0,205882353
0,352941176
-0,235294118
0,294117647
0,058823529
0,294117647
0,411764706
0,205882353
0,529411765
0,382352941
-0,117647059
0
0,088235294
-0,205882353
0,382352941
0,617647059
0,529411765
-0,205882353
0,235294118
0,117647059
0,470588235
0,352941176
0,117647059
0,323529412
0,764705882
0,735294118
-0,117647059
0,058823529
0,294117647
-0,058823529
-0,205882353
-0,029411765
0,117647059
0,411764706
-0,176470588
-0,147058824
-0,294117647
0,529411765
0,117647059
0,529411765
0,088235294
0,264705882
0
-0,235294118
0,176470588
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263
264
278
279
407
408
411
412
419
421
424
433
437
446
450
452
453
464
10
12
14
16
20
21
25
30
35
37
43
50
51
56
60
63
64
69
72
74
75
7
79
82
84
86
87
90
91
93
98
102
107
108
110
112
113
114
115
117
118
122
123
124

SS
SNS
NSS
NSS
SNS
NSS

SS
SNS

SS
NSS

NSNS
NSNS
NSS
SNS
NSS
SNS
SNS
SNS

SS
SNS

SS

SS

SS
SNS
SNS

NSNS
NSS
SS

NSNS

NSNS
NSNS
NSNS
SNS
NSNS
SS
SS
NSS
NSS
NSNS
SS
NSS
SS
SS
NSS
NSNS
NSNS
NSNS
SS
SNS
NSS
NSS
NSNS
SS
SS
NSNS
NSNS
NSS
NSNS
NSNS
NSS
NSS
NSNS

Janeiroinicio
Janeiroinicio
Janeiroinicio
Janeiroinicio
Janeiroinicio
Janeiroinicio
Janeiroinicio
Janeiroinicio
Janeiroinicio
Janeiroinicio
Janeiroinicio
Janeiroinicio
Janeiroinicio
Janeiroinicio
Janeiroinicio
Janeiroinicio
Janeiroinicio
Janeiroinicio
janeiro final
janeiro final
janeiro final
janeiro final
janeiro final
janeiro final
janeiro final
janeiro final
janeiro final
janeiro final
janeiro final
janeiro final
janeiro final
janeiro final
janeiro final
janeiro final
janeiro final
janeiro final
janeiro final
janeiro final
janeiro final
janeiro final
janeiro final
janeiro final
janeiro final
janeiro final
janeiro final
janeiro final
janeiro final
janeiro final
janeiro final
janeiro final
janeiro final
janeiro final
janeiro final
janeiro final
janeiro final
janeiro final
janeiro final
janeiro final
janeiro final
janeiro final
janeiro final
janeiro final

278
262
267
255
272
204
216
250
268
221
245
235
249
264
229
281
260
284
299,25
282,75
255,5
307,75
265,25
268,5
307
237
234
267
257,5
256
257
261,25
278
247,25
257,5
301,5
271,5
235,75
260,25
307,25
301,25
276,5
279,25
279,25
264,75
255,75
306,75
365,25
305,25
315,75
278
278
2715
289,75
262
288,25
281,75
249,75
253,75
263,75
248,5
305,75

0,029411765
0,382352941
0,411764706
-0,117647059
-0,029411765
0,294117647
0,088235294
-0,058823529
0
-0,029411765
0,441176471
0,529411765
0,441176471
0,323529412
0,323529412
0,058823529
0,617647059
0,205882353
0,349509804
0,590686275
0,408823529
0,458333333
0,485784314
0,500980392
0,326470588
0,465686275
0,668627451
0,123529412
0,390196078
0,724509804
0,617647059
0,742647059
0,561764706
0,669117647
0,681372549
0,729411765
0,590196078
0,414215686
0,523039216
0,382843137
0,567156863
0,630392157
0,548529412
0,640686275
0,78872549
0,56127451
0,793627451
0,636764706
0,408333333
0,723039216
0,897058824
0,669607843
0,412745098
0,505392157
0,642156863
0,61127451
0,668137255
0,340686275
0,772058824
0,454411765
0,497058824
0,59754902
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125 NSNS janeiro final 318,75 0,46127451

126 SNS janeiro final 268,75 0,656372549
128 SNS janeiro final 267,5 0,541176471
129 SS janeiro final 315 0,341176471
131 SS janeiro final 275,5 0,316666667
138 NSNS janeiro final 238,75 0,535784314
139 NSS janeiro final 267,5 0,31372549

144 NSNS janeiro final 268,5 0,906862745
145 SNS janeiro final 2775 0,725490196
147 SS janeiro final 272,75 0,723039216
148 NSS janeiro final 266,25 0,151470588
157 NSS janeiro final 241,5 0,559803922
158 NSS janeiro final 292,25 0,058333333
168 SNS janeiro final 268,25 0,576960784
176 SNS janeiro final 250,5 0,593137255
181 NSNS janeiro final 269,75 0,44754902

188 NSNS janeiro final 253 0,72745098

194 SNS janeiro final 246,25 0,624019608
197 NSS janeiro final 248,5 0,952941176
198 SS janeiro final 277 0,307843137
199 NSNS janeiro final 279,5 0,361764706
201 NSNS janeiro final 250,25 0,886764706
208 SS janeiro final 303 0,337254902
209 SNS janeiro final 240 0,230392157
212 SNS janeiro final 258 0,385294118
224 SS janeiro final 333,25 0,467156863
228 SS janeiro final 287,5 0,555882353
229 SS janeiro final 305,5 0,261764706
230 SNS janeiro final 275 0,393137255
233 SS janeiro final 296,75 0,277941176
235 SNS janeiro final 290,75 0,723039216
238 SS janeiro final 317 0,525490196
240 SNS janeiro final 314 0,764705882
245 SS janeiro final 264,75 0,435784314
249 NSS janeiro final 280,5 0,681372549
250 NSS janeiro final 299 0,260784314
260 NSNS janeiro final 266,25 0,051470588
262 NSNS janeiro final 254 0,389215686
263 SS janeiro final 291 0,448039216
264 SNS janeiro final 276,5 0,674509804
278 NSS janeiro final 280,5 0,920588235
279 NSS janeiro final 268,75 0,193627451
407 SNS janeiro final 288 0,518627451
408 NSS janeiro final 217,75 0,767156863
411 SS janeiro final 228,5 0,460784314
412 SNS janeiro final 258 -0,015623529
419 SS janeiro final 282,75 0,491666667
421 NSS janeiro final 236,5 0,266666667
424 NSNS janeiro final 256,5 0,559803922
433 NSNS janeiro final 2475 0,87254902

437 NSS janeiro final 261,25 0,687745098
446 SNS janeiro final 276,25 0,570098039
450 NSS janeiro final 240 0,690196078
452 SNS janeiro final 290,5 0,346078431
453 SNS janeiro final 271,75 0,700490196
464 SNS janeiro final 294 0,43627451

SS= suplementado em pastagem natural e azevém; SNS= suplementado em pastagem natural; NSS=suplementado
em pastagem de azevém; NSNS= sem suplementacdo

Apéndice 6 - Entrada dos dados para andlise estatistica da variavel APR de
acordo com os sistemas alimentares e entre os grupos Prenhes e Falhadas

BRINCO GRUPO GRUPO APR
16 P SS 123




76

20
25
60
64
69
7
84
93
98
112
128
147
198
208
233
224
228
229
230
235
238
240
245
263
411
419
446
452
453
464
35
43
63
90
107
108
114
115
148
181
188
249
260
437
30
50
51
56
72
74
75
79
86
87
91
102
113
117
118
122
123
124

TMTTMTTTMTTTTMTTTMTTTMTMTMTTMTMTMTMTMTOUTVOUTOUTVTTUVOUTOUTUVTOUUTUVTUOUTUVTTUVTOUTUTUVTTUOUTVTTUVTOUTUTUVTUTUTVTTUVUOUTUTUVTOUTUTTUTTOUTUVTTVTTOUTUTT

SS
SNS
SNS

SS

SS

SS

SS

SS
SNS

SS
SNS

SS

SS

SS

SS

SS

SS

SS
SNS
SNS

SS
SNS

SS

SS

SS

SS
SNS

SS
SNS
SNS
NSS

NSNS
NSNS
NSNS
NSS
NSNS
NSNS
NSS
NSS
NSS
NSNS
NSS
NSNS
NSS
NSNS
NSNS
NSNS
NSNS
NSS
NSS
NSNS
NSS
NSS
NSNS
NSNS
NSS
NSNS
NSNS
NSNS
NSS
NSS
NSNS

110
122,85
115,5
105,8
107,35
93,5
118
120
136,5
99,2
103,5
112,5
102
104,5
113
115
112,5
130
94,5
103,7
123,5
108
99
108
82,5
110,7
93,5

106,2
114
80,3
84
97,75
115
112,5
101,7
99
85
105,3
118,75
111,6
95
94,5
92
84
90,1
95,4
106,25
84
104,5
99
112,5
101,7
85
125
104,5
117,6
93,5
78,75
96
80
120,75
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125 F NSNS 125
138 F NSNS 82,5
139 F NSS 75
144 F NSNS 94,5
157 F NSS 102
158 F NSS 101,7
197 F NSS 75
199 F NSNS 117
201 F NSNS 93,5
250 F NSS 110
262 F NSNS 88
278 F NSS 81
279 F NSS 90,2
408 F NSS 88
421 F NSS 86,25
424 F NSNS 104,5
433 F NSNS 86,25
450 F NSS 93,5
10 F SS 99
12 F SNS 97,75
14 F SS 87,55
21 F SS 122
37 F SS 89,25
82 F SS 89,6
110 F SS 112,5
126 F SNS 97,75
129 F SS 109,8
131 F SS 95,2
145 F SNS 97,75
168 F SNS 114
176 F SNS 108
194 F SNS 115
209 F SNS 94,5
212 F SNS 121
264 F SNS 100,8
407 F SNS 80,5
412 F SNS 108

SS= suplementado em pastagem natural e azevém; SNS= suplementado em pastagem natural; NSS=suplementada
em pastagem de azevém; NSNS= sem suplementagao P= novilhas prenhes; F= novilhas falhadas

Apéndice 7 - Entrada dos dados para analise estatistica da variavel ETR-US de

acordo com os sistemas alimentares e entre os grupos Prenhes e Falhadas
BRINCO GRUPO GRUPO 2 ETR ETR_CLASSIFICADO

10 F SS 3 3
56 F NSNS 3 3
145 F SNS 3 3
197 F NSS 3 3
407 F SNS 3 3
450 F NSS 3 3
35 P NSS 3 3
148 P NSS 3 3
228 P SS 3 3
411 P SS 3 3
21 F SS 1 <3
30 F NSNS 1 <3
50 F NSNS 1 <3
82 F SS 1 <3
91 F NSNS 1 <3
102 F NSS 1 <3
110 F SS 1 <3
113 F NSNS 1 <3
118 F NSNS 1 <3
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<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
>3
>3
>3
>3
>3
>3
>3
>3
>3
>3
>3
>3
>3
>3
>3
>3

NSNS

138
144
157
158
176
209
250
262
264
278
408
412
424

NSNS

NSS
NSS
SNS
SNS
NSS
NSNS

SNS
NSS
NSS
SNS
NSNS

SS

14
37

SS

NSNS

51

NSS
NSS
NSNS

72

86

87

NSS

NSS

SNS
SS

122
123
126
129
139
201
279
421
43

NSS
NSNS

NSS
NSS
NSNS

SS

64
84
90
108
198
235
249
419
437
452
20
63

SS

NSNS

NSNS

SS

SNS
NSS
SS

NSS
SS

SS

NSNS

SS

69

NSS
NSS
SS

107
115
147
233
464
12
74
75

SS

SNS

SNS

NSS
NSNS

NSS
NSNS

79

117
131

SS

SNS
NSNS

194
199
212
433

SNS
NSNS

NSNS

124
125
168
60
98

NSNS

SNS

SNS

SNS
NSNS

114
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128 P SNS 4 >3
208 P SS 4 >3
229 P SS 4 >3
230 P SNS 4 >3
245 P SS 4 >3
260 P NSNS 4 >3
263 P SS 4 >3
446 P SNS 4 >3
453 P SNS 4 >3

16 P SS 5 >3

25 P SNS 5 >3

7 P SS 5 >3

93 P SS 5 >3
112 P SS 5 >3
181 P NSS 5 >3
188 P NSNS 5 >3
224 P SS 5 >3
238 P SS 5 >3
240 P SNS 5 >3

SS= suplementado em pastagem natural e azevém; SNS= suplementado em pastagem natural; NSS=suplementado
em pastagem de azevém; NSNS= sem suplementagao P= novilhas prenhes; F= novilhas falhadas

Apéndice 8 — Entrada dos dados para analise estatistica da variavel corpo luteo

de acordo com os sistemas alimentares
BRINCO GRUPO GRUPO 2 CL-PRESENCA OU NAO

10 F SS 1
12 F SNS 2
14 F SS 1
16 P SS 2
20 P SS 2
21 F SS 1
25 P SNS 2
30 F NSNS 1
35 P NSS 2
37 F SS 1
43 P NSNS 2
50 F NSNS 2
51 F NSNS 2
56 F NSNS 2
60 P SNS 1
63 P NSNS 2
64 P SS 2
69 P SS 2
72 F NSS 2
74 F NSS 1
75 F NSNS 1
77 P SS 2
79 F NSS 2
82 F SS 2
84 P SS 2
86 F NSS 2
87 F NSNS 2
90 P NSNS 2
91 F NSNS 2
93 P SS 2
98 P SNS 2
102 F NSS 2
107 P NSS 2
108 P NSNS 2
110 F SS 2
112 P SS 2
113 F NSNS 2
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NSNS
NSS
NSNS
NSNS
NSS
NSS
NSNS
NSNS
SNS
SNS
SS
SS
NSNS
NSS
NSNS
SNS
SS
NSS
NSS
NSS
SNS
SNS
NSS
NSNS
SNS
NSS
SS
NSNS
NSNS
SS
SNS
SNS
SS
SS
SS
SNS
SS
SNS
SS
SNS
SS
NSS
NSS
NSNS
NSNS
SS
SNS
NSS
NSS
SNS
NSS
SS
SNS
SS
NSS
NSNS
NSNS
NSS
SNS
NSS
SS
SNS

114
115
117
118
122
123
124
125
126
128
129
131
138
139
144
145
147
148
157
158
168
176
181
188
194
197
198
199
201
208
209
212
224
228
229
230
233
235
238
240
245
249
250
260
262
263
264
278
279
407
408
411
412
419
421
424
433
437
446
450
452
453
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464 P SNS 2

SS= suplementado em pastagem natural e azevém; SNS= suplementado em pastagem natural; NSS=suplementado
em pastagem de azevém; NSNS= sem suplementacdo P= novilhas prenhes; F= novilhas falhadas CL 1= Presenca ; C
2= Auséncia

Apéndice 9 - Entrada dos dados para analise estatistica da variavel
taxa de prenhez de acordo com os sistemas alimentares

BRINCO GRUPO PRENAES
10 S5 F
12 SNS F
14 S F
16 ss P
20 ss P
21 SNS F
25 SNS P
30 NSNS F
35 NSS P
37 ss F
43 NSNS P
50 NSNS F
51 NSNS F
56 NSNS F
60 SNS P
63 NSNS P
64 ss P
69 ss P
72 NSS F
74 NSS F
75 NSNS F
77 Ss P
79 NSS F
82 ss F
84 ss P
86 NSS F
87 NSNS F
90 NSNS P
91 NSNS F
93 Ss P
98 SNS P

102 NSS F
107 NSS P
108 NSNS P
110 SS F
112 SS P
113 NSNS F
114 NSNS P
115 NSS P
117 NSNS F
118 NSNS F
122 NSS F
123 NSS F
124 NSNS F
125 NSNS F
126 SNS F
128 SNS P
129 ss F
131 Ss F
138 NSNS F
139 NSS F
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144 NSNS F
145 SNS F
147 SS P
148 NSS P
157 NSS F
158 NSS F
168 SNS F
176 SNS F
181 NSNS P
188 NSNS P
194 SNS F
197 NSS F
198 SS P
199 NSNS F
201 NSNS F
208 SS P
209 SNS F
212 SNS F
224 SS P
228 SS P
229 SS P
230 SNS P
233 SS P
235 SNS P
238 SS P
240 SNS P
245 SS P
249 NSS P
250 NSS F
260 NSNS P
262 NSNS F
263 SS P
264 SNS F
278 NSS F
279 NSS F
407 SNS F
408 NSS F
411 SS P
412 SNS F
419 SS P
421 NSS F
424 NSNS F
433 NSNS F
437 NSS P
446 SNS P
450 NSS F
452 SS P
453 SNS P
464 SNS P

SS= suplementado em pastagem natural e azevém; SNS= suplementado em pastagem natural; NSS=suplementado
em pastagem de azevém; NSNS= sem suplementacdo P= novilhas prenhes; F= novilhas falhadas

Apéndice 10 - Entrada dos dados para analise estatistica da variavel PC entre
os grupos Prenhes e Falhadas

X PF
PESOINICIO  PESO FINALEXP Pl REPRODUGAO .
BRINCO GRUPO DESMAMA o7\ =S OUTUBRO NOVEMBR® REPRODUGAO
JANEIRO
16 P 165 184 241 281 294
20 P 150,5 152,5 222 275 252

25 P 171 174,5 249 284 295



60
64
69
77
84
93
98
112
128
147
198
208
233
224
228
229
230
235
238
240
245
263
411
419
446
452
453
464
35
43
63
90
107
108
114
115
148
181
188
249
260
437
30
50
51
56
72
74
75
79
86
87
91
102
113
117
118
122
123
124
125
138

TTTTTTTTTMTTTTTTMTTTTTTMTMTUVTOUTOVUTUVTUVOUTOUTUVUTUVTUVTUTUTUTUVUTUVUTOUTUTOUTUVUTUVUTUTUTUTUVUTUVUTUTUTUTUTUTUTUTUTOUTUTUTUTUTUTTUTTDO

158,5
140,5
149
176,5
163,5
222
159
170,5
158
170
148
152
156
180
1445
166
172
150,5
172
182
168,5
149
136,5
163
164,5
187,5
145,5
182
136
158,5
157
160,5
162,5
165
160,5
174
152,5
183,5
163,5
166,5
159,5
162
149,5
154
165
161
153
167
171
186
174
150,5
175
191
159,5
162
145
151,5
141
201
195
140,5

165
133,5
154,5

178

164

227
172,5
179,5
161,5

154

144
152,5

168

190

159

170

157
165,5

184
187,5

170
156,5
136,5

157
164,5
189,5
149,5
184,5

142
153,5
165,5
169,5

175

178
169,5

172

160

187
161,5

177

178

173
147,5
165,5

178

162
152,5
180,5
177,5
195,5

171
159,5

179

201

174
159,5
155,5
163,5
152,5

219

206

146

230
198
228
244
224
299
245
236
229
212
206
233
227
259
225
248
213
232
252
261
220
223

162,5
218
232
260
224
250
179
213
212
199
208
215
204
200

196,5
211
204
204
215

192,5

191,5
204
204
209
184
201

190,5
228
215

199,5
238
242
214
196

195,5
203
178
260
255

176,5

260
233
273
289
263
353
276
282
245
252
248
273
275
305
264
295
242
268
296
301
262
266
201
261
261
268
244
275
265
238
228
224
248
251
249
247
236
240
233
249
246
237
225
223
234
233
226
213
216
277
263
232
272
294
234
225
226
242
224
290
291
198

266
245
288
294
265
351
293
279
257
259
266
292
284
321
277
295
261
277
303
299
253
278
216
268
264
281
260
284
221
248
236
242
263
261
273
267
252
255
240
268
255
249
227
240
242
250
256
222
245
286
264
253
290
302
252
236
235
251
238
294
308
224

83
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139 F 158 172 220 259 255
144 F 178,5 184,5 213 229 251
157 F 137 145 172 207 230
158 F 182 180,5 222 272 283
197 F 153 160 236 242 266
199 F 179,5 199,5 193,5 258 236
201 F 152 160 234 227 285
250 F 182 207 202 278 241
262 F 157,5 175 217 231 267
278 F 1715 181,5 186 258 255
279 F 162 159 174 235 204
408 F 153,5 160 173,5 199 221
421 F 164,5 175,5 205 209 245
424 F 180 185 190,5 237 235
433 F 163,5 160,5 186 218 229
450 F 155 156 227 218 287
10 F 160 162 243 281 269
12 F 169,5 177 200 266 245
14 F 150,5 154 227 235 257
21 F 151 162 224 252 258
37 F 146,5 164 204 261 262
82 F 142 149 238 249 260
110 F 149 160 238 247 257
126 F 157 170 244 263 303
129 F 175 170,5 218 295 266
131 F 154,5 150 235 264 265
145 F 177 180 251 271 258
168 F 177,5 177,5 217 267 238
176 F 129 136,5 237 257
194 F 149 155,5 219 246 230
209 F 153 154 220 235 246
212 F 153,5 162 230 255 262
264 F 189,5 190 222 266 272
407 F 151,5 153 214 250

412 F 153 164,5 189,5 243 222

P=novilhas prenhes; F= novilhas falhadas
Apéndice 11 — Entrada dos dados para andlise estatistica da variavel GDM
entre os grupos Prenhes e Falhadas

BRINCO GRUPO GDM INICIO EXP GDM FINAL EXP GDM | GDM F
16 P 0,611 0,676470588 1,429 0,000
20 P 0,278 0,617647059 1,893 0,088
25 P 0,278 0,794117647 1,250 -0,147
60 P -0,083 0,764705882 1,071 0,324
64 P -0,222 0,691176471 1,250 0,529
69 P 0,472 0,852941176 1,607 0,559
77 P 0,250 0,882352941 1,607 -0,118
84 P -0,250 0,558823529 1,393 0,147
93 P -0,111 0,588235294 1,929 0,324
98 P 0,361 0,882352941 1,107 0,000
112 P 0,056 0,470588235 1,643 0,294
128 P -0,083 0,897058824 0,571 0,382
147 P -1,611 0,705882353 1,429 0,529
198 P -0,111 0,808823529 1,500 -0,118
208 P -0,028 0,911764706 1,429 -0,059
233 P 0,528 0,705882353 1,714 -0,294
224 P 1,472 0,441176471 1,643 0,118
228 P -1,500 0,705882353 1,393 0,412
229 P 0,972 0,882352941 1,679 -0,176
230 P -0,778 0,705882353 1,036 -0,147
235 P -0,194 0,970588235 1,286 0,529
238 P 1,583 0,676470588 1,571 0,118
240 P 0,583 0,794117647 1,429 0,529



245
263
411
419
446
452
453
464
35
43
63
90
107
108
114
115
148
181
188
249
260
437
30
50
51
56
72
74
75
79
86
87
91
102
113
117
118
122
123
124
125
138
139
144
157
158
197
199
201
250
262
278
279
408
421
424
433
450
10
12
14
21

T T T TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT T T MMV VUV TUVTUVTOVTOVTOUVTOUVTUVTUVTUVTUVUTUVUTUTUVUTUTUTUVTUVTUVTT

-1,111
-1,000
-0,667
-0,611
-0,389
-0,167
-0,111
-0,250
0,056
-0,111
0,194
0,667
0,417
0,278
0,056
0,056
0,139
0,361
0,056
0,250
0,639
0,333
0,056
0,306
0,278
0,222
0,139
0,361
-0,028
0,083
0,000
0,056
-0,056
0,111
0,417
0,028
0,306
0,333
0,361
0,667
0,222
-0,028
0,333
0,056
0,167
0,083
0,056
0,778
0,111
0,944
0,583
0,278
0,000
0,083
0,278
-0,111
0,000
-0,222
0,278
0,028
-0,139
0,278

0,588235294
0,735294118
0,323529412
0,676470588
0,985294118
0,617647059
1,132352941
1,088235294
0,808823529
1,074
0,735
0,706
0,794117647
0,971
0,691
0,691176471
0,985294118
0,691
0,750
0,632
0,691
0,647
0,912
0,912
1,279
0,912
1,058823529
0,735294118
0,676
0,617647059
0,794117647
1,029
1,176
0,764705882
1,176
0,691
0,897
0,882352941
-0,705882353
1,235
0,941
0,735
0,882352941
1,382
0,5
0,706
0,971
0,912
0,603
0,735
0,868
0,912
0,721
0,397
0,603
0,647
0,897
0,735
0,735294118
1,0000
0,705882353
0,764705882

1,500
1,536
1,375
1,536
1,036
1,000
0,714
0,893
3,071
0,893
0,571
0,893
1,429
1,286
1,607
1,679
1,411
1,036
1,036
1,607
1,107
1,589
1,196
0,679
1,071
0,857
1,500
0,429
0,911
1,750
1,714
1,161
1,214
1,857
0,714
1,036
1,089
1,393
1,643
1,071
1,286
0,768
1,393
0,571
1,250
1,786
1,179
0,786
1,196
1,571
1,036
1,464
1,750
0,893
1,268
1,143
0,982
1,143
1,929
0,821
1,250
0,893

0,088
0,029
0,088
0,000
0,324
0,059
0,618
0,206
0,471
0,147
0,588
0,206
0,794
0,206
0,206
0,353
0,235
0,324
0,059
0,000
0,176
0,324
0,265
0,382
0,235
0,735
0,147
-0,088
0,029
0,118
0,265
0,794
0,471
0,000
0,618
-0,235
0,294
0,059
0,294
0,412
0,206
0,088
-0,206
0,118
0,118
0,735
0,265
0,294
-0,235
0,412
0,441
-0,118
0,294
-0,029
0,441
0,529
0,147
0,000
-0,118
0,265
0,118
0,235
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37 F 0,528 0,676470588 1,321 -0,353
82 F 0,056 0,441176471 1,607 0,294
110 F 0,167 0,764705882 0,321 0,059
126 F 2,306 0,647058824 0,893 0,529
129 F 0,861 0,794117647 1,821 -0,118
131 F -1,222 0,573529412 1,643 0,000
145 F 1,583 0,647058824 1,286 0,618
168 F 0,583 0,705882353 0,571 0,471
176 F -2,111 0,955882353 0,714 0,353
194 F -1,528 0,838235294 0,964 0,765
209 F 0,278 0,5 0,571 -0,206
212 F 0,222 0,441176471 1,250 -0,029
264 F 1,889 0,558823529 1,286 0,382
407 F -1,861 0,926470588 1,000 -0,029
412 F 1,722 0,514705882 1,036 -0,059

P= novilhas prenhes; F= novilhas falhadas
Apéndice 12 — Entrada dos dados para analise estatistica da variavel EGSUS
entre os grupos Prenhes e Falhadas

EGSUS INICIO EGSUS FINAL EXP EGSUS |
BRINCO  GRUPO EXP JUNHO OUTUBRO REPRODUCAOQ

16 P 1,6 2,5 3,8
20 P 0 1,6 2

25 P 0 1,6 1,6
60 P 0,4 2,7 2,2
64 P 0 1,6 31
69 P 0,8 1,6 2,7
77 P 0 2 2,4
84 P 0 0,8 1,6
93 P 1,3 2,2 2,4
98 P 1,6 2,7 2,8
112 P 0 1,2 1,8
128 P 1,2 1,8 2,4
147 P 1,2 2,4 2,9
198 P 1,3 2,4 4

208 P 0 1,6 1,8
233 P 0 2 2,7
224 P 0 2,4 3,8
228 P 0 2,5 2,4
229 P 0 1,6 2

230 P 1,2 2 2

235 P 0 1,6 2

238 P 0 1,3 2,4
240 P 1,3 1,2 2,2
245 P 1,2 1,2 2,7
263 P 0 2,4 31
411 P 2 1,2 1,6
419 P 0 1,3 2,4
446 P 1,3 2,1 2,7
452 P 2,4 1,2 4

453 P 0 1,2 2

464 P 0 2,4 2,4
35 P 0 1,6 2,2
43 P 0 15 1,6
63 P 0 2,5 2,2
90 P 0 13 1,6
107 P 0 0 2

108 P 0 0,8 2

114 P 0 1,6 2,7
115 P 0 1,6 25
148 P 0 0,4 3,3
181 P 0 2 2,2
188 P 0 1,3 2
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249 P 0 1,2 1,6
260 P 0 1,6 2

437 P 0 1,2 15
30 F 0 0,8 1,6
50 F 0 1,3 12
51 F 0 0,8 2,7
56 F 0 2 2,4
72 F 0 1,2 2,2
74 F 0,8 1,6 2,7
75 F 0 1 2

79 F 0 0 31
86 F 1,2 0,9 2

87 F 0 1,3 0,8
91 F 0 2,2 1,6
102 F 0 0 4,2
113 F 0 2 1,8
117 F 0 1,3 2,5
118 F 0 1,3 2,5
122 F 0 1,2 3

123 F 1,3 15 2,4
124 F 0,8 1,6 2,4
125 F 1,6 1,6 2

138 F 0 1,2 2

139 F 1,2 1,8 1,8
144 F 0 0,9 2,2
157 F 0 1,6 2,9
158 F 1,6 1,2 2

197 F 0 2 2,7
199 F 0 1,2 1,3
201 F 0 2,2 2

250 F 0 1,6 2,5
262 F 0 1,8 2,1
278 F 0 1,2 2,5
279 F 0,6 0,8 2,4
408 F 0 0,8 0,9
421 F 0 0,8 1,2
424 F 1,2 2 1,6
433 F 0 0,4 1,3
450 F 1,3 1,6 2,2
10 F 0 1,6 2,7
12 F 0 1,6 1,6
14 F 0 2,4 3,7
21 F 0 0,9 1,6
37 F 0 2,4 2,7
82 F 0 1,6 2,7
110 F 1,2 0,9 1,2
126 F 1,2 0,8 2,7
129 F 1,6 1,6 3,3
131 F 0 1,3 4

145 F 0 1,2 1,2
168 F 1,2 2 2,4
176 F 0 1,6 2

194 F 0 1,6 2

209 F 1,2 2,4 2

212 F 1,2 0,8 2,4
264 F 1,6 2 2

407 F 0 1,6 3,4
412 F 1,2 2,4 2

P=novilhas prenhes; F= novilhas falhadas
Apéndice 13 — Entrada dos dados para analise estatistica da variavel AOLUS
entre os grupos Prenhes e Falhadas
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BRINCO GRUPO AOLUS INICIO EXP  AOLUS FINAL EXP AOLUS |
16 P 27,9 32,3 43,5
20 P 21,5 25,8 32,5
25 P 27,3 35,6 40,1
60 P 27,1 33,8 37,7
64 P 24,2 32,1 32,6
69 P 23,9 34 38,6
7 P 26,7 34,3 37,8
84 P 26,7 35,3 39,1
93 P 38,6 43,6 50,4
98 P 25,7 36,6 34,8
112 P 31,5 40,2 46
128 P 27,8 36,8 42,8
147 P 25,9 34,1 44,8
198 P 24 32,3 35,5
208 P 25,6 35,7 41,3
233 P 27,3 34,8 38,8
224 P 30,6 36,2 46,4
228 P 28,2 32,2 38,1
229 P 23,6 374 40,7
230 P 23,2 31,7 35,2
235 P 21,3 29,2 39,1
238 P 20,5 33,2 38,4
240 P 25,2 34,5 38,4
245 P 25,1 30 40,8
263 P 25,6 354 41,5
411 P 26,7 31,2 37
419 P 23 35,2 42,2
446 P 24,1 36,5 39
452 P 34,1 36,1 48,6
453 P 26,5 36,1 36,6
464 P 25,5 32,5 38
35 P 22,3 26,5 35,8
43 P 23,2 30,7 37,2
63 P 28 30,9 35,9
90 P 22,6 28 36,2
107 P 25 34,8 39,1
108 P 24,2 28,6 36,6
114 P 23,1 35,6 38,3
115 P 26,7 29,6 42,9
148 P 23,5 29,9 34,6
181 P 26,5 28,1 36,8
188 P 215 30,9 34,2
249 P 24,8 30,6 37,7
260 P 30,1 35,6 40,4
437 P 25,5 30,4 29,1
30 F 21,7 35,6 37,5
50 F 21 25,8 28,7
51 F 21 27 34,4
56 F 27,1 35,8 41,2
72 F 18,8 20,4 30,6
74 F 29 29,9 45
75 F 14,1 19,3 24,4
79 F 27,8 30,4 42,1
86 F 28,7 34,1 36
87 F 21,9 32,2 41,1
91 F 24,3 34,9 38,5
102 F 22,2 31,9 41,5
113 F 22 31,5 46
117 F 19,7 30,9 34,5
118 F 254 31,1 36,1
122 F 22,9 26,3 36,7
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123 F 25,7 25,3 32,8
124 F 32,3 36,8 44,8
125 F 30,8 38 39,2
138 F 20,5 23,1 33

139 F 23,8 28,7 35,5
144 F 26,9 29,1 31,8
157 F 26 32 32,7
158 F 26,6 36,1 43,7
197 F 17,7 27,4 38,3
199 F 26,2 34,7 40,9
201 F 25 32,7 32,4
250 F 26 29,3 39,3
262 F 22,2 33,6 35,4
278 F 22,9 32 31,3
279 F 19,3 22,8 31,5
408 F 24,1 29,1 26,6
421 F 20,5 25,7 35,9
424 F 27,2 34,4 35,8
433 F 25 29,8 38,1
450 F 25,7 30,7 37,6
10 F 25,8 37,1 47,1
12 F 29,3 35 39

14 F 27,9 33,6 43,6
21 F 24,1 36,4 35,8
37 F 27,3 36,6 39,7
82 F 23,7 25 36,3
110 F 27,3 34,7 37,7
126 F 30,2 33,3 39,6
129 F 28,1 34 39,7
131 F 26,9 33,1 39,6
145 F 27,2 38,5 43,3
168 F 26,1 37,2 36,1
176 F 21,2 35,1 36,8
194 F 25,5 34,2 39,1
209 F 22,6 33,4 33,6
212 F 26,3 37,6 43,6
264 F 26,6 31,3 38,5
407 F 24,5 374 42,5
412 F 26,1 32,9 36,1

P=novilhas prenhes; F= novilhas falhadas
Apéndice 14 — Entrada dos dados para analise estatistica da variavel ECC de
acordo com os sistemas alimentares e entre os grupos Prenhes e Falhadas

BRINCO GRUPO GRUPO 2 ECCI ECCF
16 P SS 3 3,5
20 P SS 3 3,5
25 P SNS 3 3,5
60 P SNS 2,5 3
64 P SS 3 3,5
69 P SS 3 3,5
7 P SS 3 3,5
84 P SS 3 3,5
93 P SS 3,5 3,5
98 P SNS 3 3,5
112 P SS 3 3,5
128 P SNS 3 3,5
147 P SS 3 3,5
198 P SS 2,5 3
208 P SS 3 3,5
233 P SS 3 3,5
224 P SS 3,5 3
228 P SS 3 3,5
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229
230
235
238
240
245
263
411
419
446
452
453
464
35
43
63
90
107
108
114
115
148
181
188
249
260
437
30
50
51
56
72
74
75
79
86
87
91
102
113
117
118
122
123
124
125
138
139
144
157
158
197
199
201
250
262
278
279
408
421
424
433
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SS
SNS
SNS

SS
SNS

SS

SS

SS

SS
SNS

SS
SNS
SNS
NSS

NSNS
NSNS
NSNS
NSS
NSNS
NSNS
NSS
NSS
NSS
NSNS
NSS
NSNS
NSS
NSNS
NSNS
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NSS
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NSNS
NSNS
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NSNS
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2,5
2,5
2,5
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450 F NSS 3 3,5
10 F SS 3 3,5
12 F SNS 2,5 3
14 F SS 3 3,5
21 F SS 2,5 3
37 F SS 3 3,5
82 F SS 2,5 3
110 F SS 2,5 3
126 F SNS 2,5 3
129 F SS 3 3,5
131 F SS 2,5 3
145 F SNS 2,5 3
168 F SNS 2,5 3
176 F SNS 2,5 3
194 F SNS 2,5 3
209 F SNS 2,5 3
212 F SNS 2,5 3
264 F SNS 2,5 3
407 F SNS 2,5 3
412 F SNS 2,5 3

SS= suplementado em pastagem natural e azevém; SNS= suplementado em pastagem natural; NSS=suplementado
em pastagem de azevém; NSNS= sem suplementagao P= novilhas prenhes; F= novilhas falhadas
ECCl=escore de condigdo corporal inicial; ECCF=escore de condigdo corporal final

Apéndice 15 — Entrada dos dados para analise estatistica da variavel ETR-US
de acordo com os sistemas alimentares e entre os grupos Prenhes e Falhadas

ETR-
BRINCO GRUPO GRUPO 2 ETR-US US_CLASSIFICADO

10 F SS 3 3
56 F NSNS 3 3
145 F SNS 3 3
197 F NSS 3 3
407 F SNS 3 3
450 F NSS 3 3
35 P NSS 3 3
148 P NSS 3 3
228 P SS 3 3
411 P SS 3 3
21 F SS 1 <3
30 F NSNS 1 <3
50 F NSNS 1 <3
82 F SS 1 <3
91 F NSNS 1 <3
102 F NSS 1 <3
110 F SS 1 <3
113 F NSNS 1 <3
118 F NSNS 1 <3
138 F NSNS 1 <3
144 F NSNS 1 <3
157 F NSS 1 <3
158 F NSS 1 <3
176 F SNS 1 <3
209 F SNS 1 <3
250 F NSS 1 <3
262 F NSNS 1 <3
264 F SNS 1 <3
278 F NSS 1 <3
408 F NSS 1 <3
412 F SNS 1 <3
424 F NSNS 1 <3
14 F SS 2 <3
37 F SS 2 <3
51 F NSNS 2 <3
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<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
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139
201
279
421
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SS
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63
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107
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464
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SS
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SNS
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NSNS
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74
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NSS
NSNS

79
117
131
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SNS
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199
212
433

SNS
NSNS

NSNS

124
125
168

NSNS

SNS

SNS

SNS
NSNS

60

98
114
128
208
229
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245
260
263
446
453

SNS
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SS
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SS
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SS
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SNS

SS
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SS

7

SS

93
112
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224 P SS 5 >3
238 P SS 5 >3
240 P SNS 5 >3

SS= suplementado em pastagem natural e azevém; SNS= suplementado em pastagem natural; NSS=suplementado
em pastagem de azevém; NSNS= sem suplementacéo
P= novilhas prenhes; F= novilhas falhadas

Apéndice 16- Entrada dos dados para andlise estatistica da correlacdo da
variavel ETR-US com PC, AOLUS, EGSUS e ECC de acordo com o0s sistemas

alimentares

BRINCO GRUPO 2 ETR-US PC AOLUS EGSUS ECC
10 SS 3 227 37,1 1,6 3
56 NSNS 3 209 35,8 2 2,5
145 SNS 3 235 38,5 1,2 2,5
197 NSS 3 209 27,4 2 3
407 SNS 3 222 37,4 1,6 2,5
450 NSS 3 186 30,7 1,6 3
35 NSS 3 179 26,5 1,6 3
148 NSS 3 196,5 29,9 0,4 3
228 SS 3 225 32,2 2,5 3
411 SS 3 162,5 31,2 1,2 2
21 SS 1 227 36,4 0,9 2,5
30 NSNS 1 191,5 35,6 0,8 2,5
50 NSNS 1 204 25,8 1,3 2,5
82 SS 1 204 25 1,6 2,5
91 NSNS 1 238 34,9 2,2 3
102 NSS 1 242 31,9 0 3
110 SS 1 238 34,7 0,9 2,5
113 NSNS 1 214 31,5 2 2,5
118 NSNS 1 195,5 31,1 1,3 2,5
138 NSNS 1 176,5 23,1 1,2 2
144 NSNS 1 172 32 1,6 2,5
157 NSS 1 222 36,1 1,2 3
158 NSS 1 213 29,1 0,9 3
176 SNS 1 217 35,1 1,6 2,5
209 SNS 1 219 33,4 2,4 2,5
250 NSS 1 234 29,3 1,6 3
262 NSNS 1 202 33,6 1,8 2,5
264 SNS 1 230 31,3 2 2,5
278 NSS 1 217 32 1,2 3
408 NSS 1 174 29,1 0,8 2,5
412 SNS 1 214 32,9 2,4 2,5
424 NSNS 1 205 34,4 2 2,5
14 SS 2 200 33,6 2,4 3
37 SS 2 224 36,6 2,4 3
51 NSNS 2 204 27 0,8 2,5
72 NSS 2 184 20,4 1,2 2,5
86 NSS 2 215 34,1 0,9 3
87 NSNS 2 199,5 32,2 1,3 2,5
122 NSS 2 203 26,3 1,2 2,5
123 NSS 2 178 25,3 1,5 2,5
126 SNS 2 238 33,3 0,8 2,5
129 SS 2 244 34 1,6 3
139 NSS 2 220 28,7 1,8 3
201 NSNS 2 193,5 32,7 2,2 2,5
279 NSS 2 186 22,8 0,8 3
421 NSS 2 173,5 25,7 0,8 2,5
43 NSNS 1 213 30,7 15 2,5
64 SS 1 198 32,1 1,6 3
84 SS 1 224 35,3 0,8 3
90 NSNS 1 199 28 1,3 2,5
108 NSNS 1 215 28,6 0,8 2,5
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198 SS 1 206 32,3 2,4 2,5
235 SNS 1 232 29,2 1,6 3
249 NSS 1 204 30,6 1,2 3
419 SS 1 218 35,2 13 3
437 NSS 1 192,5 30,4 1,2 2,5
452 SS 1 210 36,1 1,2 3
20 SS 2 222 25,8 1,6 3
63 NSNS 2 212 30,9 2,5 2,5
69 SS 2 228 34 1,6 3
107 NSS 2 208 34,8 0 3
115 NSS 2 200 29,6 1,6 3
147 SS 2 212 34,1 2,4 3
233 SS 2 227 34,8 2 3
464 SNS 2 250 32,5 2,4 3
12 SNS 4 243 35 1,6 2,5
74 NSS 4 201 29,9 1,6 3
75 NSNS 4 190,5 19,3 1 2,5
79 NSS 4 228 30,4 0 2,5
117 NSNS 4 196 30,9 13 2,5
131 SS 4 218 33,1 13 2,5
194 SNS 4 219 34,2 1,6 2,5
199 NSNS 4 236 34,7 12 2,5
212 SNS 4 220 37,6 0,8 2,5
433 NSNS 4 190,5 29,8 0,4 2
124 NSNS 5 260 36,8 1,6 3
125 NSNS 5 255 38 1,6 3
168 SNS 5 251 37,2 2 2,5
60 SNS 4 230 33,8 2,7 2,5
98 SNS 4 245 36,6 2,7 3
114 NSNS 4 204 35,6 1,6 2,5
128 SNS 4 229 36,8 1,8 3
208 SS 4 233 35,7 1,6 3
229 SS 4 248 37,4 1,6 3
230 SNS 4 213 31,7 2 3
245 SS 4 220 30 1,2 2,5
260 NSNS 4 215 35,6 1,6 2,5
263 SS 4 223 354 2,4 3
446 SNS 4 232 36,5 2,1 2,5
453 SNS 4 224 36,1 1,2 2,5
16 SS 5 241 32,3 2,5 3
25 SNS 5 249 35,6 1,6 3
77 SS 5 244 34,3 2 3
93 SS 5 299 43,6 2,2 3,5
112 SS 5 236 40,2 1,2 3
181 NSS 5 211 28,1 2 2,5
188 NSNS 5 204 30,9 1,3 2,5
224 SS 5 259 36,2 2,4 3,5
238 SS 5 252 33,2 13 3
240 SNS 5 261 34,5 1,2 3

SS= suplementado em pastagem natural e azevém; SNS= suplementado em pastagem natural; NSS=suplementado
em pastagem de azevém; NSNS= sem suplementacao P= novilhas prenhes; F= novilhas falhadas

Apéndice 17 — Entrada dos dados para andlise estatistica da correlacdo da
variavel APR com PC de acordo com o0s sistemas alimentares

Brinco GRUPOS PC APR
10 SS 281 99
12 SNS 266 98
14 SS 235 88
16 SS 281 123
20 SS 275 110
21 SNS 252 122
25 SNS 284 123

30 NSNS 225 84



35
37
43
50
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56
60
63
64
69
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74
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87
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251
247
282
234
249
247
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226
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224
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201
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245
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272
267
237
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242
248
258
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273
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84
90
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94
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95
82
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102
114
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117
94
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94
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228 SS 264 112
229 SS 295 130
230 SNS 242 94
233 SS 275 113
235 SNS 268 104
238 SS 296 124
240 SNS 301 108
245 SS 262 99
249 NSS 249 95
250 NSS 278 110
260 NSNS 246 94
262 NSNS 231 88
263 SS 266 108
264 SNS 266 101
278 NSS 258 81
279 NSS 235 90
407 SNS 250 80
408 NSS 199 88
411 SS 201 82
412 SNS 243 108
419 SS 261 111
421 NSS 209 86
424 NSNS 237 104
433 NSNS 218 86
437 NSS 237 92
446 SNS 261 94
450 NSS 218 94
452 SS 268 102
453 SNS 244 106
464 SNS 275 114

SS= suplementado em pastagem natural e azevém; SNS= suplementado em pastagem natural; NSS=suplementado
em pastagem de azevém; NSNS= sem suplementagdo

Apéndice 18 — Resultado das andlises estatisticas das variaveis GDM, PC,
EGSUS e AOLUS de 20/06 a 20/08 de acordo com os sistemas alimentares

Univariate Tests of Significance for Peso
Sigma-restricted parameterization
Effective hypothesis decomposition
55 Degr. of MS F p
Effect Freedom
Intercept |B1BEE1E_ 1| 8186816| 27949 26| 0,000000
Meses 2674 2 1337 4.56| 0.011162
SA 7565 1 7565 25,83 0,000001
"Meses"SA 10662 2 5331 15,20 0,000000
Error 86118 294 293
Tukey HSD test; variable Peso
Approximate Probabilities for Post Hoc Tests
Error: Between MS = 292 92, df = 294 00
Meses | SA {1} % {34 {4 {5} {6}
Cell No. 170,56 | 16555 | 160,96 | 17195 | 14300 | 17315
1 | 11 1 0,687577 0,056718 0998589 0000020 0,974574
2 1 2\ 0687577 0,762107 0420364 0000035 0,228253
3 2 1| 0,056718| 0,762107 0,016695| 0,006345| 0,004951
4 2 2( 0,998589 0,420964 0.0166395 0,000020] 0,999308
A 3 1 0,000020/ 0,000038 0,006345] 0,000020 0,000020
B 3 2| 0,974575 0,228253 0.004951) 0,999308 0,000020




Univanate Tests of Significance for EGS
Sigma-restricted parameterization
Effective hypothesis decomposition
55 Degr. of MS F p
Effect Freedom
Intercept |111.1425_ 1) 111,1425| 246 3303 0,000000
Meses 7.2601 2| 3.6300 8,0454| 0,000396
SA, 11,2908 1] 11,2908 250243 0,000001
"Meses"™SA 0,6758 20,3373  0,7489 0473785
Errar 132,6508 284 04512
Tukey HSD test; variable EGS
Approximate Probabilities for Post Hoc Tests
Error: Between MS = 45119, df = 294,00
Meses | SA | (1, | & | @& | @& | & | ®
Cell No. 25600 | 58400 | 34400 | 86600 | 64400 | 95800
1 | 11 1 0,142091| 0,986649 0000098 0,044534 ) 0,000022
2 1 2(10,142091 0,474434 0,267603 0,997772 0.060029
3 2 1| 0,986649  0,474494 0,001437 0,222478| 0,000085
4 2 2(10,000098 0,267603 0,001437 0,563480 0,983679
A 3 1 0,044834 | 0,997772 0,222478 0,563480 0179112
B 3 20 0.000022 0,060029 0.000085| 0,983679 0,179112
Univariate Tests of Significance for AOL
Sigma-restricted parameterization
Effective hypothesis decomposition
55 Degr. of MS F p
Effect Freedom
Intercept |1BI3855.I3_ 1| 186855,6| 12611,09 0,000000
Meses 17249 2 8625 59,13 0,000000
SA 1138.,0 1 1138,0 75,02 0,000000
"Meses"*SA 1622 2 76,1 5,22 0,005930
Errar 42881 294 14.6
Tukey HSD test; variable AOL
Approximate Probabilities for Post Hoc Tests
Error: Between MS = 14 585, df = 234,00
Meses | SA {1} % {3 {4 {5} {6}
Cell No. 24262 | 26232 | 25052 | 30424 | 19,714 | 24 058
1 | 11 1 0,102356 0,906493 0000020  0,000020) 0,999817
2 1 2(0,102356 0,635048 0,000021 0,000020 0,050502
3 2 1| 0,906493 0,635048 0,000020| 0,000020| 0,784469
4 2 2( 0,000020) 0,000021| 0,000020 0,000020] 0,000020
5 3 1 0,000020/ 0,000020) 0,000020] 0,000020 0,000020
B 3 2| 0,999817 0,050502 0784469 0.000020 0,000020
Univariate Tests of Significance for GMD
Sigma-restricted parameterization
Effective hypothesis decomposition
55 Degr. of MS F p
Effect Freedom
Intercept | 0,430061 11 0,430056 2,32933 0,128032
Meses 4,96196 2| 2480952 13,43782| 0,000003
SA 6,31723 1 6,317226| 34,21617| 0,000000
"Meses"*SA 5,14539 2| 4,072694 22 05905| 0,000000
Errar 54,28031 2894 0,184627
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Tukey HSD test; vanable GMD
Approximate Probabilities for Post Hoc Tests
Error: Between MS = 18463, df = 294,00
Meses | SA {13 2 3 4; {5} {6}
Cell Mo 21278 | 04333 | -3496 | 23704 | -4121 | 04138
1 | 1 1 0,358651 0,000020 0,999760 0,000020) 0,345374
2 1 2| 0,358651 0,000087 0,213255 0.000022 1,000000
2 1] 0,000020/ 0,000087 0,000020) 0,978741| 0,000095
2 2( 0,999760 0213255 0,000020 0,000020 0,203526
3 1]{ 0,000020| 0,000022| 0,978741 0,000020 0000022
3 2| 0,345374 1,000000 0,000095 0,203526 0,000022

Apéndice 19 — Resultado das analises estatisticas das variaveis
GDM, PC, EGSUS e AOLUS de 20/08 a 18/10 de acordo com os sistemas
alimentares

Univariate Tests of Significance for SETEMBRO peso
Sigma-restricted parameterization
Effective hypothesis decomposition
55 Degr. of MS F p
Effect Freedom
Intercept |83[39945_ 1]/ 8309945 18065,25 0,000000
SA haav 1 hea7 12,67 0,000467
Meses 30616 1| 30616 66,56 0,000000
SAMeses 12443 11 12443 27,05 0,000000
Errar 90159 196 460
Tukey HSD test: variable peso
Approximate Probabilities for Post Hoc Tests
Error: Between MS = 460,00, df = 196,00
SA Meses {1} 12 {31 {43
Cell Mo. 204,786 | 213,72 | 17818 | 218,70
1 | Sl Setembro 0,155932| 0,000008| 0,006304
2 S| Outubro| 0156932 0.000008| 0,65671637
3 M| Setembro|l 0,000008| 0,000008 0.000008
4 M| Outubre| 0,006304| 0,651537 0,000008
Univariate Tests of Significance for GODM
Sigma-restricted parameterization
Effective hypothesis decomposition
55 Degr. of MS F p
Effect Freedom
Intercept | 13217741 11132,1774| 3750.105 0,000000
Sa 0,0006 1 0.0006 0.017 0.897384
Meses 03441 10,3441 9,763| 0,002051
SA*Meses 0,4364 1| 04364 12383 0,000539
Errar 5,9083 196 0.0352
Tukey HSD test; variable GDOM
Approximate Probabilities for Post Hoc Tests
Error: Between MS = 03525, df = 196,00
SA Meses {1} 12} 131 41
Cell Mao. 90286 | 72647 | 80600 | 81647
1 | Sl Setembro 0,000023] 0,048625| 0,097835
2 5| Qutubrof 0,000023 0,147295 0,07763%
3 M| Setembro| 0,048625 0147235 0,992437
4 M| Outubro| 0,097835 0,077639| 0,992437




Univariate Tests of Significance for AOL
Sigma-restricted parameterization
Effective hypothesis decomposition
55 Degr. of MS F p
Effect Freedom
Intercept |155?44.D_ 1/ 195744,0| 14188,11| 0,000000
SA 257 1 257 1,86 0173825
Meses 238,3 1 238.3 17,27 0,000045
SA"Meses 1116.,3 1 1116,3 60,91 0,000000
Errar 2704 1 196 13.8
Tukey HSD test; variable AOL
Approximate Probabilities for Post Hoc Tests
Error: Between MS = 13,796, df = 196,00
SA Meses {1} {2} 13 4}
Cell Nao. 27472 | 34380 | 32,914 | 30,372
1 | Sl Setembro 0,000008 0,000008 0,000570
2 S| Outubrof 0,000005 0,198048 0,000008
3 M| Setembrolf 0,000005 0,198048 0003490
4 M| Outubrof 0.000570) 0,000008) 0,003430
Univariate Tests of Significance for EGS
Sigma-restricted parameterization
Effective hypothesis decomposition
55 Degr. of MS F p
Effect Freedom
Intercept |2?3.D?EE_ 1/ 273,0785| 732.4645| 0,000000
SA 0,6844 10,6844  1.83593 0,176996
Meses 25,1340 1| 25,1340 67.4155| 0,000000
SA"Meses 15,1800 1| 15,1800 40.7167| 0,000000
Error 73,0730 196 03728
Tukey HSD test; variable EGS
Approximate Probabilities for Post Hoc Tests
Error: Between MS = 37282, df = 196.00
SA Meses {1} {2} {3} 4}
Cell Na. 48000 | 1,7400 | 11480 | 1.3080
1 | Sl Setembro 0,000008 0,000008 0,000008
2 S| Outubrof 0,000005 0,000015 0,002161
3 M| Setembrolf 0,000008 0,000015 0,566854
4 M| Qutubrol 0,000005 0002161 0,566854
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Apéndice 20 — Resultado das andlises estatisticas das variaveis
GDM, PC, EGSUS e AOLUS de 18/10 a 18/11 de acordo com o0s sistemas

alimentares

Univariate Tests of Significance for Peso
Sigma-restricted parameterization
Effective hypothesis decomposition

55 Degr. of MS F p
Effect Freedom
InterceptlEBDEDBE_ 1) 6305086| 11804.57 0000000
S.A 17294 3 5765 10,79 0000004
Error 51276 96 534
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Tukey HSD test; variable Peso
Approximate Probabilities for Post Hoc Test
Error: Between MS = 534 12, df = 96,000
A () {2} {3 {4}
Cell No. 23733 | 24339 | 25941 | 26954
1 NSNS 0,792261 0,006834 | 0,000145
2 | NSS| 0,792261 0,0959777| 0,000771
3 SMS| 0,006834 0,099777 0,419144
4 SS|(0.000145| 0000771 0,419144
Univariate Tests of Significance for GMD
Sigma-restricted parameterization
Effective hypothesis decomposition
55 Deqgr. of M3 F P
Effect Freedom
Intercept | 15477081 1| 164, 7708 1446,784 | 0,000000
SA 56,4255 3| 21418 20,022| 0,000000
Errar 10,2697 896 01070
Tukey HSD test; variable GMD
Approximate Probabilities for Post Hoc Tests
Error: Between M3 = 10696, df = 96,000
5.A {1} {2 3} {4
Cell Mo. 1.0073 | 15116 | 98533 | 145981
1 [ NSNS 0.000141) 0,995580| 0,000141
2 NSS| 0,000141 0.000142 0,998933
3 SMNS| 0,995580 0.000142 0.000141
4 55| 0,000141) 0,998933 0,000141
Univaniate Tests of Significance for AQL
Sigma-restricted parameterization
Effective hypothesis decomposition
55 Degr. of MS F p
Effect Freedom
Intercept | 14308361 1| 143083,6| 7902,514 | 0,000000
SA 3119 3 104,0 h,742| 0,001175
Error 1738,2 96 18.1
Tukey HSD test; variable AOL
Approximate Probabilities for Post Hoc Tests
Error: Between MS = 18,106, df = 96,00
SAT M | @& | & | @&
Cell No. 36,644 | 36,361 | 38441 | 40,654
1 [MSNS 0,995474 | 0,459640 0004069
2 NSS| 0,995474 0,361866 0,003046
3 SNS( 0,459640) 0,361866 0,268017
4 55| 0.004069| 0,003046 0,268017
Univariate Tests of Significance for EGS
Sigma-restricted parameterization
Effective hypothesis decomposition
55 Degr. of MS F p
Effect Freedom
Intercept | 517.87381 1| 617,8738| 1279,509) 0,000000
SA 8,7230 3 29077 7,184 0,000211
Error 38,8554 96 04047




Tukey HSD test; variable EGS

Approximate Probabilities for Post Hoc Tests

Error: Between MS = 40474, df = 96,000

S.A {1 % {3 4}

Cell No. 1,9370 | 23391 | 21636 | 27107
1 (NSNS 0,123297 0,603125| 0,000236
s NSS[ 0,123297 0,791605 0168607
3 SNS( 0,603125 0,791605 0,016978
4 S55[ 0,000236| 0168607 0.016978
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Apéndice 21 — Resultado das analises estatisticas das variaveis das variaveis
GDM e PC de 18/11 a 31/01/2013 de acordo com os sistemas alimentares

Unwvariate Tests of Significance for peso
Sigma-restricted parametenzation
Effective hypothesis decomposition
55 Degr. of MS F p
Effect Freedom
Intercept IEDEBQBSSI 1) 206859333| 38940,02| 0000000
SA 40022 3 13341 2523 0,000000
Meses 20630 2 10315 19.51| 0.000000
SA"Meses 2174 b 362 0,69 0661694
Error 152279 288 529
Tukey HSD test: variable peso
Approximate Probabilities for Post Hoc Tests
Error: Between MS = 528,74, df = 288,00
SA [ Meses | {1} ‘ [ ‘ & ‘ @ ‘ & ‘ 5] ‘ m ‘ 0] ‘ & | {0} | {1 | 1z
Cell No. 275,11 27633 | 28865 | 25452 | 26435 | 27622 | 23604 | 25111 26458 | 24883 | 25243 | 26564
1 33 dezembro 1,000000 0576757 0,070070 0,890506 1,000000 0000018 0,007015 0,876694 0003275 0025609 0,953130
2 S5/ Janeiroiniciol 1,000000 0,715557 0,039538 0,797651 1,000000 0,000018 0,003253 0,773508 0,001515 0,013310| 0,894906
5] S5 janeiro final| 0.576757 0.715557 0,000027 0,010629 0,756327 0,000015 0,000015 0,006742 0,000018| 0,000019| 0,021557
4 SNS| dezembrof 0,070070 0,039535 0,000027 0,953641 0,061525 0,166074 0,999996 0,928909 0,999551 1,000000 0,894431
i SNS| Janeiroiniciof 0,890506 0,797651 0.010629 0,953641 0,844494 0000873 0,673719 1,000000 0,484352 0,841247 1,000000
[ SMNS| janeiro final| 1,000000 1.000000 0,756327 0,061525 0,5844494 0,000018 0,006675 0,827610| 0,003132 0,022981) 0,923344
T NSNS dezembrof 0.000013 0.000018 0,000018] 0,166074 0,000873 0,000018 0,399926 0,000326| 0,720683 0,331389 0,000364
8 NSNS | Janeiroiniciof 0007015 0,003253 0,000018 0,999996 0,673719 0 006675 0,399926 0,584361 1,000000/ 1,000000 0,529767
9 NSNS janeiro final| 0.676694 0773508 0.006742 0,928909 1,000000 0,827610 0000326 0584361 0,395599 0,782933| 1,000000
10 NS5 dezembrof 0,003275 0,001515 0,000015 0,999551 0,484352 0,003132 0,720683 1,000000 0,395599 0,999995 0,352573
11 NSS | Janeiroiniciof 0,025609 0.013310 0,000019 1,000000 0,841247 0022961 0,331389 1,000000 0,782933 0,999995 0,728915
12 NSS| janeiro final| 0.953130 0.894906 0021557 0,894431 1,000000 0,923344 0,000364 0529767 1,000000 0,352573) 0,728915
Univariate Tests of Significance for GOM
Sigma-restricted parameterization
Effective hypothesis decomposition
55 Degr. of MS F p
Effect Freedom
Intercept | 19.?’[)1[)4_ 119, 70104 201.,9510 0,000000
SA 0.83166 3 027722 28421 0.038133
Meses 12 68443 20 634221 65,0223 0.000000
SA*Meses 0.29569 6 004928 0,5052 0,804252
Error 28.09125 288 009754
Tukey HSD test; variable GDM
Approximate Probabilities for Post Hoc Tests
Error: Between M3 = 09754, df = 288,00
SA | Meses | (1} ‘ (7] | (6] | @) | (5] | (] | 7] ‘ (] ‘ ] | 10 | 0 | 2
Cell No. ,01296 | 09041 A5570 | 04783 | 25959 51445 ,09630 28649 59668 -0391 21483 | 54891
1 S3 dezembro 0,999033 0,000029 1,000000 0,187100 0.000018 0.998104 0,058234 0.000015| 0,999987 0,492451 0000018
2 S5/ Janeiroinicio 0,999033 0,001052| 0,999998 0,753892 0,000121| 1,000000 0471574 0,000015 0950699  0,963084 0000031
3] S5 janeiro final 0.000029 0,001052 0,000271) 0,540054 | 0,999956 0.001438 0,700046 0.886827 0,000019 0,217127| 0,996446
4 SNS dezembro| 1.000000 0,999998 0000271 0.476909  0,000041) 0.999994 0,229409 0,000015  0,998656 0,811041 0000020
5 SNS| Janeiroinicio| 0,187100 0,753892 04540054 0476909 0,194047 0,794329 1,000000 0,007898 0,053886 0,999998 0,072995
6 SNS| janeiro finalf 0,000015 0,000121) 0,999956 0,000041 0,194047 0.000162 0,295429 0,998856 0,000018 0,052305 1,000000
T NSNS dezembro| 0,996104 1,000000 0,001436| 0,999994 0,794329 0.000162 0,521957 0,000015| 0,933084 0,974266  0,000037
8 NSNS | Janeiroiniciof 0,058234 0471574 0,700046 0,229409 1,000000) 0,295429 0.,521957 0.013977| 0,012761 0,999689 0,120138
9 NSNS | janeiro final| 0,000018 0,000018 0,886827 0,000018 0,007858| 0,998856  0.000018 0,013977 0,000018| 0,001002 0,999995
10 MNSS dezembro| 0,999987 0,950699 0,000019| 0,998656 0,053886 0.000018 0,933084 0,012761 0,000018 0,198465 0,000018
11 MNSS| Janeiroinicio 0,492451 0963084 0,217127 0,811041) 0,999998 0,052305  0,974266 0.999689 0,001002 0,198465 0,015106
12 MSS | janeiro final| 0.000018 0.000031, 0,996446 0.000020 0,072995) 1,000000) 0.000037 0120138 0999995 0.000018  0.015106

Apéndice 22 — Resultado das analises estatisticas da variavel APR de acordo
com os sistemas alimentares e entre o grupo Prenhes e Falhadas
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Tukey HSD test; variable AREA PELVICA
Approximate Probabilities for Post Hoc Tests
Error: Between MS = 158 41, df = 96,000
SA | 7] 6] @
Cell MNo. 106,25 | 93,737 | 107,06 | 100,33
1 [ S5 0,003554) 0,995964 0.307V312
2 MSS| 0003594 0,003407 0,258564
3 SNS| 0995964 0,003407 0,251609
4 NSNS 0,307312 0.258564 0,251609
T-tests; Grouping:
Group 1: P
Group 2: F
Mean Mean twvalue |df p Valid M |Valid N |Std.Dev. |Std.Dev. | F-ratio p
Variable B F P F P F Wariances |Variances
AP [106.3795] 95.40727| 3.034314/97| 0.003094 44 hA| 12.62515) 13, 34672 1,135831| 0,669961

Apéndice 23 — Resultado das analises estatisticas da variavel ETR-
US de acordo com os sistemas alimentares e entre o grupo Prenhes e
Falhadas

Summary Table: Expected Frequencies ETR e taxa de prenhes
Marked cells have counts = 10
Pearson Chi-square: 7,03922, df=2, p=,029615
Grupo |ETR_classificado |ETR_classificado |ETRE_classificado Row
3 <3 =3 Totals
F 5.500001 30,25000 19.25000{ 55,0000
P 4,50000 24 75000 16.75000f 45,0000
All Grps 1000000 55.00000 35,00000( 100,0000
Summary Freguency Table
Marked cells have counts = 10
(Marginal summaries are not marked)
ETR classificado | Grupo 2 |Grupo 2 |Grupo 2 |Grupo 2 | Row
S5 NSNS SNS NSS | Totals
Count (3 1 3 1 2 4 10
Row Percent 30.00% 10,00% 20.00% 40.00%
Count <3 15 16 7 17 b5
Fow Percent 27.27% 29.09% 12.73%| 30.91%
Count =3 11 g 12 3 35
Row Percent 31.43%  2571% 34.29% 8.57%
Count All Grps 29 26 21 24 100

Apéndice 24 — Resultado das analises estatisticas das variaveis
GDM, PC, AOLUS, EGSUS e ECC entre o grupo Prenhes e Falhadas

T-tests; Grouping:
Group 1: P
Group 2: F
Mean | Mean | twalue df‘ p  |ValidN [Valid N ‘Std.Dev. Std.Dev. | F-ratio p
Variable e F B F B F Variances |Vanances
Peso inicio Exp Junho 167.72221 169.0545 -0,390647 98 0,696906 45 55 16,60146 17.25964 1.080863 0.795506
Pl reproducdo Novembro 261.3778] 245 4182 3.149903|98| 0,002166 45 55 25 98714 24 55205 1.120318| 0.686213
PF reproducdo Janeiro | 269 9333 254 2963 3 251560/97/ 0 001579 45 54 24 95487 22 84619 1193117 0.535760
T-tests; Grouping:
Group 1: P
Group 2: F
Mean Mean tvalue ‘df‘ p Valid N | Valid M ‘Std.Dev. Std Dev. | F-ratio p
Variable [ F B F B F Variances |Variances
GDM inicio Exp Junho | 0.034568] 0.203030 -1.21376 98 0.227755 45 55/ 0,631855 0,734812  1,352438  0,303595
GDM | reprodugdo 1,370238) 1,162338| 2.59024 98| 0,011053 45 55| 0,415685) 0,385441)  1,163089 0,593186
GDM F reproducéo 0,207190 0,208556 -0.02571 98 0,979541 45 55 0,246871 0277947 1.267611  0,419439
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T+ests: Grouping:

Group 1: P
Group 2: F
Mean | Mean | twalue df‘ p  |ValidN |[Valid N ‘Std.Dev. Std Dev. | F-ratio P
Variable P F B F B F Variances |Variances
EGS inicio Eprunho|0,41???8_0,400000 0,138843 98 0,889859 45 55/ 0,680003 0,599691 1,285778 0,377185
EGS | reproducéo |2,384444 2,223636 1,155964 98 0250506 45 55 0,651905 0,723152 1,230528 0,480421
T-tests; Grouping:
Group 1: P
Group 2: F
Mean Mean | tvalue |[df p Valid M |Valid N |Std.Dev. |Std.Dev. | F-ratio p
Varable P F P F P F Variances |Variances
ECCi [2.844444] 2 645455 3.520883) 98] 0,000655 45 £5) 0,298142| 0,266540) 1,251185 0430586
ECCE |3.311111 3.145455) 3087852 98 0.002623 45 55/ 0267329 0266540, 1005924 0975859
T+ests; Grouping:
Group 1: P
Group 2: F
Mean Mean twvalue | df p Valid N [Valid N |Std.Dev. |Std.Dev. | F-ratio p
Variable P F P F P F Variances |Variances
AOL inicio Exp Junho [25 820001 24 70364 1.618850 98| 0,108693 44 55| 3372253 3477652 1063486 0,838993
AOL | reproducéo | 36,91333 37,42909 1,636336 98 0,104977 44 55 4 176427 4 768907 1,303850 0,366081

Apéndice 25 — Resultado das analises estatisticas da correlacao
entre ETR-US e PC, AOLUS, EGSUS e ECC

Correlations ETR correlacao
Marked correlations are significant at p < ,05000
(Casewise deletion of missing data)

Var X & | Mean | StdDv oY) ‘ r ‘ t ‘ p ‘ M |Constant | Slope | Constant | Slope
Var ¥ dep: Y | deptY | dep: X dep: X
ETR [ 260001 146336

peso 217.13500 23.10864][ 0.431298 | 0186018 4 732414 0000007 100 1994268 6810849 -3.33038 0.027312
ETR 2,6000] 1,46336
aol 32,3970 418384 0.315085  0.099278 3.286584 0.001408 100 30.0548 0.900849] -0.97032 0.110205

ETR 2,6000) 1.46336

egs 15230 0.59405] 0151286 0022888 1515097 0.132967 100 13633 0061415 203242 0372670
ETR 2,6000 1,46336
ECC 2,7350) 0,29691[ 0,160412) 0,025732| 1.608830 0,110871 100  2,6504 0.032547| 043770 0,790604

Apéndice 26 — Resultado das analises estatisticas da correlacéo
entre APR e PC

Correlations (correlacdes)
Marked correlations are significant at p < ,05000
(Casewise deletion of missing data)

\/ariable |area pel | prof utero | AL | GDM
Peso | 68391 2301 -,0792 -,2934
[ p=.000 p=.239 p=,689 p=.130

Correlations (correlagdes)
Marked correlations are significant at p < 05000
(Casewise deletion of missing data)

\Variable area pel prof | AL | GDM
Peso | 25391 J1148 0086 L1623
| p=.221 p=.585 p=.967 p=467
Correlations (correlagdes)
Marked correlations are significant at p < ,05000
(Casewise deletion of missing data)
Variable [area pel| prof | AOL | GDOM
Peso | 45000 2038 -,0819 -,2028
| p=031 p=351 p=710 p=,353
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