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RESUMO GERAL

Existem diferentes abordagens possiveis para o estudo do bem-estar animal, sendo as mais
comuns: funcionamento bioldgico, vida natural e estado afetivo. O presente trabalho utilizou
testes de preferéncia e motivacdo para investigar o estado afeitvo e bem-estar de vacas
leiteiras em diferentes sistemas de producdo. No primeiro experimento um portdo com peso
foi utilizado para mensurar a forca da motivacdo de vacas em lactacdo criadas em
confinamento, por acesso ao pasto. A motivacdo por acesso a racdo completa misturada
oferecida no confinamento serviu como referéncia para comparagdes. As vacas empurraram o
portdo com peso para acesso ao pasto tanto quanto o fizeram para ter acesso a ragao completa
misturada apdés a ordenha (P=0,1958). O tempo gasto em atividades dentro ou fora do
confinamento foi influenciado pela temperatura ambiente (P=0,002) e umidade relativa do ar
(P=0,008). Nos momentos em que o indice de temperatura de globo e umidade (ITGU) estava
mais alto, as vacas permaneceram dentro do confinamento (P<0,001). Quando estavam no
pasto, as vacas gastaram a maior parte do tempo pastejando (40,6 = 19,4%). No segundo
experimento o mesmo portdo foi também utilizado para estudar o efeito de fatores sociais
sobre a preferéncia de vacas por acesso ao pasto. As vacas mostraram-se capazes de aprender
a executar a tarefa de empurrar o portdo com peso para ter acesso a um determinado recurso e
sua motivacdo por acesso ao pasto foi maior quando associada a companhia de vacas do
mesmo grupo social ja estabelecido. Vacas foram testadas individualmente e a escolha de
acompanhar ou ndao um grupo familiar, quando este era levado para o pasto, ndo foi
influenciada pela temperatura de globo negro (P>0,05), apesar de esta atingir limites
superiores aos recomendados para o conforto térmico de vacas leiteiras. No terceiro
experimento um teste de preferéncia foi aplicado entre sistema silvipastoril e uma area
convencional, parcialmente sombreada. Vacas leiteiras demonstraram forte preferéncia pelo
sistema silvipastoril, executando a maior parte de seus comportamentos neste ambiente
(P<0,05). O tempo de pastejo durante as horas mais quentes do dia foi maior no sistema
silvipastoril (P<0,05). O sistema silvipastoril pode ter favorecido o conforto térmico das
vacas, ja que o sombreamento proporcionou a manutencdo da temperatura ambiente e da
superficie corporal dos animais mais proximas das recomendadas, em comparacao ao sistema
convencional (P<0,05). Porém, a pastagem no sistema convencional apresentou maior
propor¢do de folhas em comparacdo ao silvipastoril (P<0,05). Futuros testes devem ser
aplicados procurando elucidar quais componentes, nos diferentes sistemas de producéo,
influenciam a preferéncia e motivacdo dos animais. Assim, sera possivel desenvolver
ambientes de criacdo que favorecam, além do produtor rural, 0s animais.

Palavras-chave: vaca leiteira, comportamento natutal, estado afetivo
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GENERAL ABSTRACT

There are different possible approaches to the study of animal welfare and the most common
are: biological functioning, natural life and affective states. The present study used preference
and motivation tests to investigate the affective states and welfare of dairy cows in different
production systems. In the first experiment a push-weighted gate was used to measure the
strength of motivation of lactating dairy cows raised in a free-stall housing, for access to
pasture. The motivation for access to total mixed ration (TMR) offered indoors was used as a
reference for comparisons. Cows pushed wheighted-gate for access to pasture as much as they
did to have access to the complete mixed ration after milking (P=0.1958). Time spent
outdoors or indoors was influenced by environment temperature (P=0.002) and relative
humidity (P=0.008). When black globe and humidity index was higher, cows remained in the
free-stall housing (P<0.001) and while on pasture, cows spent most of their time grazing (40.6
+ 19.4%). In the second experiment the same gate was used to study the effect of social
constraints on the preference of cows for access to pasture. Cows were able to learn the task
of pushing a gate to gain access to a particular resource and motivation for access to pasture
was greater when paired with social companions. Cows were individually tested and the
choice to follow or not a familiar group, when it was taken to pasture, was not influenced by
black globe temperature (P>0.05), although it reached upper limits to the recommended
thermal comfort of dairy cows. In the third experiment a preference test was applied between
a silvopastora system and a conventional system parctially shaded. Dairy cows showed a
strong preference for the silvopastoral system, running most of their behavior in this
environment (P<0.05). Grazing time during the hottest hours of the day was greater in the
silvopastoral system (P<0.05). The silvopastoral system may have favored cows’ thermal
comfort since the shading maintained the ambient temperature and body surface temperature
of animals closer to the recommended compared to the conventional system (P<0.05). Pasture
in the conventional system showed a higher proportion of leaves compared to silvopastoral
(P<0.05). Future tests should be applied in order to clarify which components in different
production systems influence the preference and motivation of animals. Thus it would be
possible to to create environments which, in addition to the farmer, the animals’ welfare is
taken into account.

Key words: dairy cow, natural behavior, affective state
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1 INTRODUCAO

A crescente preocupagdo com o bem-estar animal é notdvel nos dias de hoje. Esta
preocupacao desenvolveu-se a partir da segunda metade do século XX, quando foi possivel
observar profunda mudanca nas atitudes humanas em relagéo aos animais, especialmente nos
paises europeus e de lingua inglesa (FRASER, 2008). E, foi neste periodo que a ciéncia
“mandatoria” do bem-estar animal surgiu. Assim chamada por ter incialmente o intuito de
responder a questdes publicas e de interesse ético da sociedade.

Trés abordagens sdo as mais comuns para 0 estudo do bem-estar animal:
funcionamento bioldgico, vida natural e estado afetivo (FRASER et al., 1997) e a importancia
dada a cada uma delas esté geralmente relacionada a valores e principios (FRASER, 2008).

O funcionamento bioldgico esta relacionado a saude do animal, auséncia de lesGes e
problemas reprodutivos. Uma boa saude geralmente esta relacionada a elevado grau de bem-
estar, porém indicadores de saude isolados ndo séo bons indicadores de bem-estar animal (von
KEYSERLINGK et al., 2009).

A vida natural estd ligada a possibilidade de oferecer a vacas criadas em
confinamento, por exemplo, a possibilidade de ter acesso ao pasto (a0 menos durante um
determinado periodo do ano) para expressar comportamentos naturais como pastejar e
explorar (FALK et al., 2012). Estudos tém mostrado que dar oportunidade para que animais
executem comportamentos ou adotem posturas mais naturais através de alteracdes benéficas
no manejo e desenho de sistemas de produgdo, mesmo quando essas mudancas ndo fazem
com gue o sistema pareca mais natural, pode ser benéfico para a salide e bem-estar animal
(BERNARDI et al., 2009).

Ja os estados afetivos sdo parte integrante da subjetividade. Segundo Kirkden e Pajor
(2006), existem evidéncias cientificas suficientes para se acreditar que 0s animais, pelo menos
os vertebrados, sdo seres senscientes, isto €, que tém capacidade de sofrer, sentir prazer ou
felicidade similar aos sentimentos humanos. Porém, os estados afetivos ndo podem ser
observados diretamente, precisam ser interpretados a partir de efeitos gerados sobre os
animais (BROOM, 1998; FRASER; DUNCAN, 1998).

Idealmente, para avaliar o bem-estar animal, deve-se incluir as trés abordagens
citadas (von KEYSERLINGK et al., 2009). E, neste contexto, testes de preferéncia
possibilitam uma avaliacdo feita sob o ponto de vista do préprio animal. O comportamento e
respostas dadas pelo animal em realacéo as opgdes testadas, sdo notificados e quantificados. O

teste é constituido por uma primeira fase na qual o animal adquire experiéncia com as opcdes
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a serem testadas e em seguida uma fase de livre escolha, quando terd livre acesso entre as
mesmas.

J& os testes de motivacdo sdo complementares aos testes de preferéncia e podem
incluir a fase de livre escolha ou ndo. Estes testes buscam quantificar a forca da preferéncia,
exigindo que os animais realizem uma tarefa ou aprendam a executar uma resposta operante
como transpor um obstaculo, apertar um botdo ou empurrar uma porta para obter acesso a
determinado recurso. O nivel de motivacdo é entdo obtido a partir da maxima quantidade de
trabalho que o animal esta disposto a executar (MATTHEWS; LADEWIG, 1994).

Assim, o presente trabalho utilizou testes de preferéncia e motivagdo para avaliar o
bem-estar de vacas leiteiras, em relagdo ao ambiente em que séo criadas. Os testes foram
aplicados entre sistema de confinamento tipo free-stall e area de pastagem; e entre sistema
silvipastorial e area de pastagem convencional ou pouco sombreada. Este estudo buscou
colaborar no desenvolvimento e consolidacdo desta metodologia para o estudo do bem-estar

animal.



13

2 REVISAO DE LITERATURA

2.1 BEM-ESTAR ANIMAL

A partir da segunda metade do século XX foi possivel observar profunda mudanga
nas atitudes humanas em relacdo aos animais, especialmente nos paises europeus e de lingua
inglesa. Tais mudancas envolveram, por exemplo, aumento da preocupacdo publica com a
caga esportiva de veados na Gra-Bretanha, confinamento de animais selvagens em zooldgicos
e aquarios e também quanto a utilizacdo de animais na pesquisa biomédica. No entanto, foi na
agropecuéaria que as mudancas de atitudes foram mais notaveis, especialmente pelo grande
ndmero de animais envolvidos. Apds a Segunda Guerra Mundial os sistemas industriais de
criacdo, especialmente em confinamento, foram atacados pelos criticos, os quais alegavam
que os animais ndo poderiam ter uma vida feliz e saudavel naquelas condigdes (FRASER,
2008).

Foi durante esse periodo de mudancgas que a Ciéncia do Bem-Estar Animal surgiu.
Inicialmente como resposta as preocupacdes publicas e, por este motivo, considerada uma
ciéncia mandatoria. Isto €, designada para dar respostas as questdes apresentadas pela
sociedade.

Para os criadores, a preocupacdo com o bem-estar dos animais ndo é uma novidade,
levando em consideracdo que eles sempre procuraram oferecer condi¢cfes minimas para que
0s animais se desenvolvessem adequadamente e gerassem o resultado (lucro) esperado. Nesta
tradicdo de cuidados o bem-estar é normalmente visto como auséncia de doencas e lesbes
(von KEYSERLINGK et al., 2009). No entanto, além desta, outras abordagens s&o
necessarias para a avaliacdo correta do bem-estar animal.

Fraser et al. (1997) afirmaram que ao menos trés preocupacdes éticas que se
sobrepdem, sdo geralmente expressas em relacdo a qualidade de vida dos animais:
funcionamento bioldgico, vida natural e estado afetivo. O funcionamento bioldgico refere-se
as doencas (ou auséncia delas), injurias, baixas taxas de crescimento e problemas
reprodutivos, que sdo ruins para o animal e também para a lucratividade do sistema produtivo.
O estado afetivo envolve aspectos emocionais ou sentimentos do animal, relaciona-se ao
sofrimento causado por situac6es de dor, medo ou fome; ou ainda, estados afetivos positivos
como o prazer associado a brincar. Ja a vida natural para os animais domésticos refere-se a
possibilidade de o animal expressar comportamentos naturais, como pastejar, para 0s bovinos

e fucar ou rolar na lama, para os suinos. Uma vaca em lactagdo, por exemplo, incapaz de
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encontrar sombra em um dia quente (vida natural), sentira desconforto devido ao calor (estado
afetivo) e poderd mostrar sinais de estresse caldrico como hipertermia, ofegar e reducéo na
producdo de leite (funcionamento bioldgico) (von KEYSERLINGK et al., 2009).

A importancia dada a cada um dos conceitos citados pode variar entre diferentes
individuos dependendo de fatores culturais, valores e interesses pessoais, 0 que tem
dificultado o estabelecimento de um conceito Unico sobre o que € bem-estar animal
(FRASER, 2008). Neste sentido, von Keyserlingk et al. (2009) sugerem que 0s sistemas de
criacdo e manejo dos animais de producdo devem atender ndo somente as necessidades do
animal relacionadas ao seu bom funcionamento biol6gico, mas também outros elementos
chave, que sdo importantes para o publico e consumidores em geral. Para 0s autores,
claramente as melhores solu¢des encontradas sdo aquelas que inclem os trés conceitos
apresentados.

Porém, segundo Fraser et al. (1997), nenhum destes trés conceitos refere-se de
maneira completamente satisfatoria as principais preocupacdes de ordem ética sobre a
qualidade de vida dos animais e devem ser melhor contextualizados. Em geral, afirma o autor,
se as condicdes as quais 0 animal estd submetido correspondem intimamente aquelas em que
a espécie evoluiu e o individuo se desenvolveu, entdo espera-se mais correspondéncia entre as
adaptacOes que o animal possui e os desafios que enfrenta no seu ambiente. Porém, para a
maioria dos animais em cativeiro ou domesticados, que vivem em ambientes artificiais,
espera-se correspondéncia imperfeita entre as adaptacOes e desafios enfrentados (Figura 1).
Assim, uma classe distinta de problemas devera surgir e estas incluem a maior parte das
preocupacdes com a qualidade de vida dos animais, que constituem o principal objeto de

pesquisa da ciéncia do bem-estar animal (FRASER et al., 1997).
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Figura 1. Modelo conceitual ilustrando problemas que podem surgir quando as adaptacdes do
animal ndo sdo perfeitamente ajustadas aos desafios que enfrenta, nas circunstancias em que é

mantido.

CIRCULO B: desafios
enfrentados pelos

CIRCULO A: animais nas
i adaptgu;oes | circunstancias em que
p oce;rs]?mzss pelos vivem.

2

Desafios para os quais
0s animais nao

3 possuem adaptagdes

correspondentes.

1
Adaptacoes que ja ndo
executam uma funcéo

importante.
Desafios para os quais
0s animais possuem
adaptacdes
correspondentes.

Fonte: Redesenhado de Fraser et al. (1997).

2.1.1 Funcionamento Bioldgico

O funcionamento biolégico ou saude do animal é considerado por muitos o ponto
chave para o seu bem-estar, que pode ser entdo expresso em salde, auséncia de lesGes e
problemas reprodutivos. Problemas relacionados a saude dos animais afetam claramente seu
bem-estar, na maioria dos casos. Porém, a morbidade e a mortalidade, por exemplo, deveriam
ser consideradas apenas como indicadores brutos de saude e bem-estar (von KEYSERLINGK
et al., 2009). De acordo com estes autores € preciso avaliar a saude dos animais utilizando
indicadores mais sensiveis, que sejam adequados para 0 uso, antes que as doengas sejam
clinicamente identificadas. Assim, seria possivel reduzir o risco de sofrimento como resultado
dessas doencas.

Lesdes de casco, por exemplo, ocupam espaco bastante importante em rebanhos
bovinos criados em confinamento e os produtores encontram dificuldade para identificar
animais nos estagios iniciais da manqueira (WHAY et al., 2003). Parte desta dificuldade esta
ligada ao fato de os rebanhos serem cada vez maiores e 0s produtores passarem menos tempo
observando todos os animais (TADICH et al., 2010). Entdo, medidas automatizadas de outros

comportamentos gerados a partir das lesdes de casco, como tempo que 0 animal despende em
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pé ou em repouso e tempo caminhando, tornam-se necessérias (von KEYSERLINGK et al.,
2009).

Nos Ultimos anos houve aumento no interesse dos pesquisadores por identificar
indicadores comportamentais de doencas (MILLMAN, 2007). Segundo von Keyserlingk et al.
(2009) os comportamentos demonstrados por animais doentes sdo parte de uma estratégia
coordenada de luta contra a doenga. Os autores afirmaram que as mudangas comportamentais
atribuiveis a doenca sdo controladas por citocinas do sistema imune. Estes comportamentos
parecem entdo ser parte da resposta imune a doenca. Toxinas bacterianas sao suficientes para
produzir muitas das mudancas comportamentais observadas em bezerros leiteiros durante
infeccdes, como reducdo da atividade em geral, alimentacdo e ruminacdo (BORDERAS et al.,
2008).

Quanto aos indices produtivos e reprodutivos e suas relagbes com o bem-estar
animal, comumente se assume que a diminuicdo destes indices indicam perda de bem-estar,
enquanto que o aumento destes geraria ganho de bem-estar. Porém, essas relagdes ndo séo tao
claras quando os animais sdo selecionados para alto potencial genético, devido a relagédo
antagbnica entre o aumento da demanda metabdlica e satde ou funcionamento biolégico (von
KEYSERLINGK et al., 2009).

Problemas que deprimem o bem-estar de um animal podem gerar baixa
produtividade (COLDITZ, 2002). A doenca normalmente resulta em baixas taxas de consumo
de alimentos, entdo, 0s recursos tornam-se limitados e podem ser direcionados para funcdes
imunes ao invés da producdo de leite, crescimento ou reproducgdo, por exemplo (von
KEYSERLINGK et al.,, 2009). Huzzey et al. (2007) estimaram que vacas com metrite
produzem em média 8 kg de leite a menos por dia durante as trés primeiras semanas de
lactacdo. Neste caso, o declinio na producdo de leite esta relacionado a ocorréncia de uma
enfermidade metabdlica e pode ser usado como indicador de bem-estar reduzido. Assim como
ambientes novos, que causam no animal reducdo da secrecdo de ocitocina e consequente
reducdo da producéo de leite (BRUCKMAIER; BLUM, 1998).

Porém, muitas das variacbes na producdo de leite por exemplo, ndo estdo
relacionadas ao bem-estar das vacas. A producdo pode ser influenciada pela nutricdo,
composicao genética e fatores ambientais neutros aos indices de bem-estar, enquanto elevados
niveis produtivos podem aumentar o risco de problemas de bem-estar (von KEYSERLINGK
et al., 2009). Altas produgdes entre suinos, aves e bovinos sdo associadas a um aumento no
risco de problemas sanitarios (RAUW et al., 1998). Portanto, niveis produtivos altos ou

baixos ndo sdo bons indicadores de bem-estar, quando tomados isoladamente.
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2.1.2 Vida Natural

Este conceito pode causar maior dificuldade para a industria e produtores. 1sso
porque pode envolver tomadas de decisdes éticas que ndo estejam necessariamente
relacionadas a ganhos econémicos.

Alguns exemplos na literatura mostram como 0 acesso a pastagem (vida natural ou
comportamento natural de pastejar) pode melhorar aspectos ligados a salde de vacas, como a
incidéncia e prevaléncia de mastites (WASHBURN et al., 2002) e manqueiras
(HERNANDEZ-MENDO et al., 2007). Estes estudos mostraram que proporcionar acesso a
condi¢des mais naturais pode ter importantes beneficios para os animais, sob condicbes
corretas.

E comum ouvir que para atingir elevado grau de bem-estar, os animais de producio
devem ser livres para expressar seu comportamento natural, como pastar e explorar
(HEMSWORTH et al., 1995; BARTUSSEK, 1999). E comum também a afirmacédo de que
quanto mais comportamento natural melhor o bem-estar animal. Em geral, 0 acesso ao pasto
oferece aos animais mais espaco, menos interacfes negativas e melhor qualidade do ar, além
de permitir a realizacdo de comportamentos como caminhar e pastejar (FALK et al., 2012).
Porém, a relacdo entre bem-estar animal e comportamento natural ou vida natural ndo foi
ainda totalmente elucidada pela ciéncia.

Segundo Spinka (2006), esta demanda é problematica por dois motivos. Primeiro,
porque é dificil definir comportamento natural, devido a sua variabilidade e flexibilidade. A
maior parte dos elementos comportamentais sdo variaveis em forma, duracdo e intensidade e
ocorrem em diferentes taxas e combinagcbes sequenciais. Baseados em predisposicoes
genéticas, os animais sao guiados por a¢des combinadas entre estados motivacionais internos
e estimulos do ambiente (JENSEN; TOATES, 1993). Segundo, porque alguns
comportamentos claramente naturais parecem ser realmente essenciais para 0 bem-estar,
enquanto outros ndo. Entre os primeiros estdo por exemplo o véo (em aves migratorias), cuja
auséncia leva o animal ao estado de estresse por ndo alcancar o objetivo para o qual o
comportamento evoluiu. Um outro exemplo seria o de porcas de linhagens modernas, cujo
apetite foi intensamente aumentado através de selecdo artificial para altas taxas alimentares.
Enguanto estdo prenhas, sua racdo € reduzida a 60% do consumo total ad libitum. Mesmo que
esta racdo seja perfeitamente ajustada & sua mantencga e & gestacdo, as porcas percebem este
manejo como uma ameaca de fome. Consequentemente, elas se envolvem em tentativas

intensivas de busca por alimento e, caso esta situagdo ndo seja atenuada com o fornecimento
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de material fibroso como palha, elas desenvolverdo comportamentos anormais repetitivos
como morder as barras das baias e mastigacdo aleatéria (LAWRENCE; TERLOW, 1993;
SPINKA, 2006).

Entdo, o conhecimento dos comportamentos para 0s quais 0 animal estd adaptado,
pode facilitar o desenvolvimento de ambientes de criacdo onde estes possam ser executados.
Proporcionar um ambiente adequado aos animais traz diferentes beneficios. De acordo com
Spinka (2006), é mais eficaz oferecer meios para que o animal atinja seu potencial produtivo
que estejam de acordo com suas adaptacGes naturais e evolutivas, a fazer com que ele os
atinja buscando corrigir falhas em um determinado sistema de produgéo.

Dadas as modificacGes genéticas que aconteceram nas espécies, como nos bovinos
por exemplo, existe grande dificuldade em definir o que seria vida natural para estes animais
(RUSHEN et al., 2008). Jensen e Toates (1993) afirmaram que a medida que certo
comportamento € uma necessidade, depende da combinagdo de uma estrutura motivacional
espécie-especifica e das condi¢bes ambientais atuais. A necessidade do comportamento € um
complexo que inclui a obtencdo de um objetivo e a realizacdo de um comportamento espécie-
especifico (normalmente sensivel ao feedback) na direcdo do objetivo, e pode ser avaliada
considerando-se 0 que aconteceria caso 0 comportamento fosse impedido.

Assim, € preciso identificar quais aspectos da vida natural sdo realmente importantes
para 0s animais, como isto deve ser avaliado e se alguns beneficios podem ser atingidos a
partir desse conhecimento (von KEYSERLINGK et al., 2009).

Dar ao animal a possibilidade de escolha entre diferentes opcOes, parece ser a
maneira mais simples de avaliar como os animais véem e se sentem sobre seu ambiente
(FRASER et al., 2008). Nessa abordagem cientifica permite-se que os animais avaliem as
opcdes que lhes sdo oferecidas e fornegcam ao pesquisador informag6es sobre o que julgam ser
melhor para si proprios. Em algumas situacdes, oferecer ao animal acesso a op¢do preferida
pode gerar beneficios ao bem-estar (von KEYSERLINGK et al., 2009).

Em um estudo recente, vacas tiveram livre escolha de acessar um galpdo de
confinamento tipo free-stall ou um piquete adjacente composto por pasto (festuca/
azevém/orchardgrass) de boa qualidade (LEGRAND et al., 2009). Durante o teste as vacas
preferiram o pasto, mas somente a noite, quando a temperatura era amena. Estudos do
comportamento natural podem também fornecer conhecimento sobre quais recursos
especificos do ambiente sdo importantes para os animais. Por exemplo, Hernandez-Mendo et
al. (2007) observaram que vacas despendem mais tempo em pé quando mantidas no pasto,

sugerindo que o acesso a superficies adequadas desempenha papel importante para permitir
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que vacas com problemas nos cascos se recuperem rapidamente. Bernardi et al. (2009)
relataram melhora semelhante em vacas com manqueira, apds modificar a barra do pescogo
das baias em confinamento tipo free-stall. Desta forma, as vacas podiam permanecer em uma
postura mais natural com as quatro patas sobre a cama, evitando ficar em pé totalmente ou
com as patas traseiras no corredor de concreto. Esses trabalhos indicam que ao dar
oportunidade para que as vacas executem comportamentos ou adotem posturas mais naturais,
através de alteraces benéficas no manejo e desenho de sistemas de produgdo intensivo,
mesmo quando essas mudancas ndo fazem com que o sistema pare¢a mais natural, pode ser
benéfico a saude e bem-estar animal.

O conhecimento de comportamentos naturais indesejaveis dentro dos sistemas de
producdo também é considerado importante, para que seja possivel aplicar ferramentas e
estratégias que provoguem sua redugdo. Acesso ao alimento fresco e de alto valor energético,
por exemplo, sdo prioritarios para 0s bovinos e estd normalmente relacionado com aumento
da competicdo e maior incidéncia de interagdes agressivas entre 0s animais. Porém, trabalhos
tém mostrado que modificacdes simples do ambiente podem reduzir substancialmente o
namero de agressdes. Fornecer mais espa¢o nos comedouros, instalar divisorias ou evitar a
variabilidade da qualidade do alimento ao longo do cocho, diminui a competicdo, aumenta o
tempo de consumo e reduz o ndmero de deslocamentos agressivos entre 0s animais
(DEVRIES; von KEYSERLINGK, 2006).

2.1.3 Estado Afetivo

A vida afetiva é parte integrante da subjetividade. Em muitas situacdes, para os seres
humanos, sdo os afetos que determinam o comportamento. E, para os animais ndo € diferente
(FRASER, 2008). Assim, o estudo dos estados afetivos constitui uma das questfes centrais
para 0 bem-estar animal e uma area ativa desta ciéncia. Validar medidas desses estados
continua sendo um dos desafios mais interessantes dentro da ciéncia do bem-estar animal
(DAWKINS, 2008; von KEYSERLINGK et al., 2009).

Na ciéncia do bem-estar animal, o estudo do estado afetivo tem se mostrado de
grande importancia. Harrison (1964) ja relatava sua insatisfacdo quanto aos métodos de
producdo animal “modernos”, que privam os animais de todo o “prazer da vida”. Também
Singer (1990) afirmou que a dor ou o0 prazer que 0s animais sentem, devem nos preocupar de
modo similar aqueles sentidos pelos humanos. Mesmo o0s que julgam mais importante para 0s

animais a vida natural ou sua saude béasica e funcionamento biolégico, reconhecem que a
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experiéncia destes frente a diferentes situagdes — suas emocdes, sentimentos — sdo elementos
importantes do bem-estar animal.

Muller e Schrader (2005) evidenciaram que apesar do longo periodo de selecéo
artificial pelo qual passaram os bovinos, mesmo os animais de produgdo como vacas leiteiras,
existe ainda consisténcia individual nas respostas comportamentais apresentadas pelos
mesmos, o que reflete tracos de seu estado afetivo e de personalidade ainda existentes. Porém,
0s estados afetivos ndo podem ser observados diretamente, precisam ser identificados a partir
de outra evidéncia. Para os bovinos, o isolamento social tem sido evidenciado como fator
estressante bastante evidente, demonstrado pelo nivel de exploracdo, vocalizacdo, mic¢édo e
aumento na concentracdo de cortisol na saliva (HOPSTER; BLOKHUIS, 1994; MULLER,;
SCHRADER, 2005). Gaillard et al. (2014) relataram que o isolamento social de bezerros
leiteiros tem consequéncias negativas que podem ser percebidas no seu desenvolvimento
cognitivo.

Outros sinais ou comportamentos podem também indicar diferentes estados afetivos,
como o0 medo. A vigilancia, por exemplo, em animais em pastejo, quando estes geralmente se
alternam entre comer (com a cabeca abaixada) e em pé (com a cabeca levantada), o que
permite a inspecdo do ambiente. A imobilidade tdnica em galinhas também tem sido
comumente considerada um indicador de medo. Na apanha de frangos para o abate, por
exemplo, grupos de pessoas fazem a apanha e colocam 0s animais em caixas para o
transporte. Duncan et al. (1986) demonstraram a reacdo de frangos de corte quando foi
utilizada uma colhedeira mecanica. Imediatamente ap0s terem sido pegas, as aves
permaneceram em imobilidade tbnica por significativamente menos tempo em comparacao
aquelas capturadas com a colheita manual. A frequéncia cardiaca das aves tambem foi
monitorada e os valores encontrados foram menores naquelas submetidas a colheita mecanica,
mostrando que esta causou menos medo que a colheita manual.

Segundo Fraser (2008), a hipdtese principal € que o tipo de comportamento, como a
imobilidade tbnica ou a vigilancia, evoluiu para acompanhar um determinado estado afetivo
(nesse caso o medo), pois, de alguma forma, oferece vantagem de sobrevivéncia e ndo como
um sinal que simplesmente comunica um sentimento para outros animais. E, mesmo se ndo ha
nenhum comportamento especifico que acompanha um estado afetivo, pode ainda ser possivel
usar as mudancas gerais na fisiologia (como aumento no ritmo cardiaco) ou na etologia como
evidéncia indireta de que o sentimento esta presente.

Molony et al. (1993) estudou o comportamento de cordeiros quando o corte da cauda

foi feito cirurgicamente ou com o uso de um elastico que interrompe a circulagdo local,
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causando a morte do tecido. As observacGes comportamentais revelaram que o uso do anel
provocava uma resposta forte: uma hora ap6s sua aplicagdo os cordeiros mostravam-se
agitados e deitavam de uma maneira ndo comumente observada em outras situagdes. Os
cordeiros submetidos ao procedimento cirdrgico foram menos responsivos, assim, 0S
pesquisadores concluiram que o anel elastico causava mais dor aos cordeiros. Lester et al.
(1996) repetiram este estudo, medindo também o nivel de cortisol sanguineo. Estes
pesquisadores afirmaram que ambos 0s procedimentos causavam alteragcdes comportamentais
e que estas, por serem diferentes, ndo poderiam ser comparadas. Quanto ao nivel sanguineo de
cortisol plasmatico, ambos 0s grupos apresentaram aumento acentuado apds o procedimento.
No entanto, no método do anel elastico, o nivel retornava ao normal logo em seguida,
enquanto nos animais que sofreram procedimento cirurgico, permanecia elevado por cerca de
quatro horas. Entéo, 0s pesquisadores afirmaram que a cirurgia causava angustia maior e mais
prolongada.

Os estados afetivos positivos e negativos sdo processos distintos (FRASER, 2008) e
0 estudo cientifico dos estados afetivos positivos é ainda mais complexo e pouco
desenvolvido. Berridge (1996) mostrou que os animais tém dois tipos de motivacdo para o
alimento (a fome versus a palatabilidade). Essa visdo de motivacado sugere que o sentimento
positivo provavelmente é acompanhado por atividades comportamentais que contribuem para
o vigor fisico em longo prazo, como limpar-se, explorar, comportamentos sociais, entre
outros. Assim, fornecer condicbes para esse tipo de comportamento (enriquecendo o
ambiente, por exemplo), poderia contribuir para o bem-estar animal pela promocédo dos

sentimentos positivos.

2.2 TESTES DE PREFERENCIA E MOTIVACAO

2.2.1 Testes de Preferéncia

Nos ultimos 30 anos houve crescente aumento no interesse dos cientistas por estudar
experiéncias subjetivas dos animais. Segundo Kirkden e Pajor (2006), existem evidéncias
cientificas suficientes para se acreditar que os animais, pelo menos os vertebrados, sdo seres
senscientes, isto é, que tém capacidade de sofrer, sentir prazer ou felicidade similar aos
sentimentos humanos, e o estudo desses sentimentos é um ponto central para que possamos

inferir sobre o bem-estar animal.
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E amplamente sugerido que pelo menos alguns estados afetivos geram efeito sobre
0s comportamentos (BROOM, 1998; FRASER; DUNCAN, 1998) e, portanto, eles tém efeitos
observaveis ou consequéncias que podem ser avaliadas dando aos animais algum controle
sobre o seu ambiente e observando suas escolhas e decisdes, através de testes de preferéncia
(KIRKDEN; PAJOR, 2006).

Os testes de preferéncia possibilitam uma avaliagdo feita sob o ponto de vista do
préprio animal. S&o compostos por duas fases: a) fase restrita, na qual o animal tem acesso a
apenas uma das opcdes testadas; b) fase de livre escolha, quando o animal tem livre acesso
entre as opcOes testadas. Nestes estudos é essencial assumir que os animais fazem escolhas
relacionadas aos seus interesses e necessidades e que o conhecimento da preferéncia
demonstrada ajudara a entender e melhorar seu bem-estar (FRASER; MATTHEWS, 1997).

O estudo do comportamento animal em ambientes naturais foi um importante
precursor desse tipo de teste. O fato de que galinhas selvagens empoleiravam-se em galhos,
por exemplo, sugere o tipo de ambiente que as galinhas domésticas preferem. Fraser and
Matthews (1997) descreveram um estudo tradicional do comportamento de ratos de
laboratério, no qual o movimento destes animais foi monitorado em um labirinto onde
comida, &gua, material para o ninho e outros estavam disponiveis em diferentes
compartimentos. O mecanismo foi usado para descrever como a exploracdo, a alimentacéo e
outros comportamentos sao influenciados por privacdo, diferencas genéticas e diferentes fases
do ciclo produtivo. Métodos semelhantes sdo atualmente aplicados para responder as questdes
da ciéncia do bem-estar de diferentes espécies (KIRKDEN, PAJOR 2006; WICHMAN,
KELING, 2008; PATTERSON-KANE et al., 2011).

A proposta formal para estudar a preferéncia dos animais como componente da
pesquisa do bem-estar animal surgiu de um encontro do Parlamento Britanico. O etologista
William Homan Thorpe foi um dos membros do Comité Brambell formado no Reino Unido
para investigar o bem-estar de animais criados em sistemas intensivos. Thorpe (1965) propds
0 que se tornou a principal diretriz no uso da ciéncia para solucionar questdes do bem-estar
animal. Ele mencionou estudos fisioldgicos do estresse, indicadores de dor e desconforto,
estudos de motivacdo em animais de confinamento e estudos da capacidade cognitiva dos
animais. Mencionou também a possibilidade de “perguntar” aos animais sobre sua preferéncia
por determinados ambientes. Isto aconteceu apds a observacdo de bufalos africanos que apés
serem libertados no Parque Nacional de Nairobi, buscavam retornar para 0s currais onde antes
tinham sido mantidos. O comportamento destes animais revelou que o Parque cercado de

ledes e leopardos, apesar de parecer um ambiente mais natural, ndo agradou os bufalos, que
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preferiam retornar ao seu ambiente de origem. O autor concluiu que, como 0s animais
experienciaram diferentes condi¢cBes ambientais, seria possivel “perguntar” a eles qual delas
seria a preferida.

O primeiro experimento real utilizando testes de preferéncia para resolver um
problema de animais de producdo, surgiu a partir de uma recomendacao especifica do Comité
Brambell. O comité concluiu que os materiais usados no piso das gaiolas de galinhas
poedeiras eram insatisfatdrios. Para obter resposta sob 0 ponto de vista dos animais, Hughes e
Black (1973) testaram a preferéncia das galinhas por diferentes tipos de pisos, alojando-as em
gaiolas contendo duas sec¢des, cada uma com piso de material diferente e observaram quanto
tempo as galinhas despendiam em cada se¢do da gaiola. Os resultados indicaram que as
galinhas ndo demonstravam forte preferéncia ou averséo aos diferentes materiais testados.

Kirkden e Pajor (2006) relataram que os testes de preferéncia e motivacdo séo
utilizados para responder quatro questdes distintas: (1) se um animal esta motivado para obter
ou evitar um recurso; (2) se a preferéncia € mais forte por um recurso em comparacao a outro;
(3) qudo forte € esta preferéncia; (4) se sua preferéncia, ou forca de sua motivacdo ou
preferéncia, é alterada por mudancas intrinsecas ou extrinsecas.

Atualmente os testes de preferéncia por determinados ambientes e medidas
relacionadas tém sido utilizados para uma ampla variedade de propdsitos na ciéncia do bem-
estar animal. Este método tem sido usado para determinar, por exemplo, a preferéncia por
presenca de ninhos para galinhas poedeiras (KRUSCHWITZ et al., 2008), tipos de
confinamento como free-stall e open pack (FREGONESI et al., 2009) e tipos de divisérias em
sistemas de confinamento para vacas leiteiras (RUUD; BOE, 2011). Alguns autores testaram
a preferéncia de vacas leiteiras por pasto versus confinamento (LEGRAND et al., 2009;
CHARLTON et al., 2011a), a preferéncia pasto versus confinamento contendo nimero de
baias para repouso inferior ao nUmero de animais (FALK et al., 2012) e ainda a preferéncia
pasto versus confinamento quando a mesma racdo completa era oferecida no confinamento e
também em cochos no pasto (CHARLTON et al., 2011b).

Entretanto, algumas questdes controversas inserem-se nos estudos do bem-estar
animal que utilizam testes de preferéncia. A primeira delas seria assegurar que a metodologia
identifique e reflita adequadamente a real preferéncia dos animais, 0 que exige atencdo a
muitos pontos sobre como delinear e conduzir uma pesquisa de preferéncia.

Uma das primeiras criticas que surgiu aos testes de preferéncia consiste no fato de

gue a metodologia empregada pode subestimar a complexidade dos ambientes que um animal
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pode preferir resultando em erros na inferéncia dos diversos fatores envolvidos em
determinada preferéncia.

Parece razoavel concluir que uma vaca leiteira preferira deitar-se em cama composta
por serragem seca ao invés de deitar-se em serragem Umida, como concluiram Fregonesi et al.
(2007). Porém, os autores indicaram que 0 mesmo estudo fosse repetido em épocas diferentes
do ano, avaliando a influéncia do clima sobre a escolha do animal (preferéncia). Em climas
mais quentes bovinos mostram preferéncia por tipos de cama que tém boa condutividade
térmica e promovem maior perda térmica (SILANIKOVE et al., 2000).

Leitbes jovens, por exemplo, evitam uma superficie para descanso coberta por palha,
dependendo se o clima esta quente ou frio; a preferéncia por palha é maior para as fémeas,
proximo ao parto. Momento em que as porcas procuram fazer seu ninho (FRASER, 1985).

Assim, para determinar a preferéncia, € necessario entender também os fatores que
influenciam as escolhas dos animais. De acordo com Fraser e Matthews (1997), experimentos
devem ser delineados para monitorar preferéncias sob uma ampla gama de flutuacGes do
ambiente e das condi¢des dos animais e, também, tornar possivel a observacao das variacdes
individuais entre animais. Rushen et al. (2008) afirmaram que uma forte preferéncia por uma
determinada opcéo significa somente que esta € melhor do que a opc¢éo alternativa e ndo pode
ser tida como a ideal ou mesmo como a melhor solugdo para o animal. Apontaram ainda que
os testes de preferéncia detectam como animais classificam varias op¢fes, mas oferecem
pouca informacdo sobre a forca da preferéncia. Entdo, uma das formas de avaliar o valor
relativo de varias alternativas seria medir quanto cada uma é usada quando 0s animais estao
limitados a uma Unica opc¢éo. Por exemplo, Tucker et al. (2003) compararam a preferéncia de
vacas leiteiras criadas em sistema free-stall, contendo trés tipos de camas e relataram maior
preferéncia por camas mais profundas, que continham maior volume de serragem, durante a
fase de ‘livre-escolha’. Quando as vacas tiveram acesso somente a uma das opg¢des de cada
vez (fase chamada de ‘restrita’), elas também passaram mais tempo repousando nas camas
mais profundas, indicando a importancia do acesso a opc¢ao preferida.

O contexto social em que o teste € aplicado pode também influenciar a preferéncia
(RUSHEN et al., 2008). Por exemplo, animais de rebanho como vacas sdo normalmente
testadas em grupo. Nesta situacdo € essencial que um namero suficiente das opcdes testadas
(como baias, por exemplo) seja oferecido, para que todos os animais exercam sua escolha
Mas, segundo Rushen et al. (2008), mesmo as escolhas dos animais podem ndo ser
independentes. Por exemplo, duas vacas podem ser companheiras e escolher deitarem-se

sempre perto uma da outra, independente do tipo de cama oferecido; ou sair para 0 pasto
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somente para acompanhar a primeira a deixar o confinamento, mesmo que esta escolha ndo
reflita sua preferéncia individual. Entdo, é possivel, dependendo do tipo e objetivo do
experimento, que os animais sejam testados individualmente.

Desenhos experimentais também precisam levar em consideracdo a experiéncia
prévia dos animais, pois estas podem afetar a preferénia (LEGRAND et al., 2009). Petherick
et al. (1990) relataram que a experiéncia anterior de galinhas poedeiras com diferentes tipos
de pisos influenciou sua escolha. Tucker et al. (2003) relataram influéncia da experiéncia
prévia de vacas leiteiras na escolha por diferentes tipos de camas.

Deve-se observar também que é possivel que animais prefiram uma recompensa
imediata comparada a outra igual ou ainda maior, ou melhor, mas a longo prazo (DUNCAN,
1978). Fraser e Matthews (1997) afirmaram que o vinculo entre ambientes preferidos e
experiéncias positivas (que levam a uma determinada escolha em um teste de preferéncia),
pode ser rompido quando os resultados a curto e longo prazo desta escolha estdo em conflito.

Assim, qualquer estudo de preferéncia deve incluir uma grande variedade de
comportamentos que possam ser importantes para o animal; cobrir um periodo completo de
24 horas, idealmente durante varios dias; e garantir que todos os animais tenham ao menos
alguma experiéncia prévia com as opcles a serem testadas (LEGRAND et al., 2009). A
conclusdo geral sobre testes de preferéncia € que estes mostram melhor resultado quando

existem grandes diferencas entre as opcdes testadas (RUSHEN et al., 2008).

2.2.2 Testes de Motivacgédo

Os testes de motivacdo sdo complementares aos testes de preferéncia, porém
diferentes. Testes de preferéncia focam escolhas feitas entre recursos ou estimulos
alternativos e simplesmente os classificam, enquanto os testes de motivacdo quantificam a
forca da preferéncia e ndo necessariamente oferecem escolha aos animais (FRASER;
MATTHEWS, 1997). Assim, além de dar ao animal uma escolha, é pertinente impor um
custo sobre sua escolha (JENSEN; PEDERSEN, 2008). Ainda, segundo Fraser e Matthews
(1997), negar ao animal o0 acesso a sua opcdo preferida tera maior efeito sobre seu bem-estar
se esta for uma preferéncia pela qual o animal esta mais motivado.

Neste contexto, testes de motivacdo tém sido aplicados e a motivacao para obter um
determinado recurso é medida através de uma resposta operante (LADEWIG et al., 2002)
como apertar um botdo, passar por um obstaculo ou empurrar uma porta. Nesses testes o

animal normalmente tem acesso a apenas um ambiente ou recurso de interesse de cada vez e 0
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local inicial do teste serve como referéncia ou controle. Os animais tém entdo que executar
uma tarefa ou passar por um obstaculo para obter ou ter acesso a uma opgéo preferida. Caso a
tarefa seja cumprida ou o obstaculo seja ultrapassado, isso demonstra que a motivacao existe.
O nivel de motivagdo € entdo obtido a partir da méxima quantidade de trabalho que o animal
esta disposto a executar (MATTHEWS; LADEWIG, 1994).

Como descrito por Fraser e Matthews (1997) e Ladewig et al. (2002), recursos muito
importantes para os animais devem apresentar demanda relativamente inelastica, conceito
usado por economistas e relatado por Dawkins (1990) como chave para o estudo do bem-estar
animal. Isto significa que um animal deverd “trabalhar” ou “pagar” o quanto for necessario
para manter um nivel constante de uma determinada recompensa, caso ela seja importante.

Assim, 0 maximo esfor¢o que o animal completa € uma medida direta que estima o
valor que ele agrega a determinado recurso (KIRKDEN; PAJOR, 2006). Ao estabelecer o
nivel de esforco que um animal esta disposto a empregar para obter ou manter determinado
recurso, torna-se mais facil conhecer a importancia que este animal da ao alimento, a
companhia, cama e exercicios e outros recursos de seu ambiente (FRASER; MATTHEWS,
1997). No entanto, tais experimentos ndo estabelecem escalas quantitativas para comparar a
forca de diferentes preferéncias (DAWKINS, 1983).

Para quantificar o custo para o animal (isto é, qual sua percepcdo de dificuldade da
resposta operante utilizada no teste) é também necessario usar como comparativo um outro
recurso de valor conhecido; e, quando comparar motivagdes positivas, usar um recurso que
ndo seja um substituto para aquele em estudo. Por exemplo, uma comparagdo entre acesso a
camas ou contato social ndo pode identificar se a motivacdo pela cama é forte caso o valor da
motivacdo por contato social seja desconhecida. Assim, testes de motivacdo devem comparar
0 recurso em teste com um outro que ndo o substitua e de valor conhecido (KIRKDEN;
PAJOR, 2006).

Poucos sdo 0s exemplos de testes de motivacdo com bovinos, a maioria envolve
outras espécies.

Dawkins (1983) utilizou esta metodologia para testar a motivacdo de galinhas
poedeiras por acesso ao banho de areia. A autora relatou que galinhas recém-alimentadas
mostraram forte preferéncia por entrar em uma gaiola sem alimento, mas contendo areia
(onde poderiam “banhar-se”), em comparacdo & outra com alimento, mas com piso de arame
liso. Neste caso, deixar de se alimentar foi o “custo” que as galinhas estavam dispostas a

pagar, para ter acesso a areia. No entanto, quando as galinhas foram privadas do alimento por
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trés horas antes do teste, a preferéncia mostrada ndo foi clara e, apés 12 horas de restricdo
alimentar, a preferéncia foi inversa.

Petherick e Rutter (1990) utilizaram uma porta controlada por sistema eletronico para
medir a motivacdo de galinhas domésticas para ter acesso ao alimento. Hughes e Duncan
(1988) tambem utilizaram um método similar para medir a motivacdo de galinhas para ter
acesso ao ninho para botar ovos. Os autores concluiram que esta metodologia fornece
conhecimento sobre 0 que os animais devem estar sentindo, o que é de extrema importancia
para o estudo do seu bem-estar.

A motivacdo de vacas por acesso a silagem foi testada por Champion e Matthews
(2007), utilizando um sistema automatico. Os autores mediram o numero de vezes que as
vacas estavam dispostas a percorrer uma distancia de 40 metros, para obter alimento. O tempo
de consumo e o retorno dos animais ao ponto de inicio do teste, foi conduzido por uma cerca
elétrica controlada eletronicamente.

Jensen et al. (2004) quantificaram a motivacdo de novilhas leiteiras por repouso. As
novilhas foram mantidas em baias que permitiam que elas fossem presas de forma que ndo
podiam se deitar. Um painel eletrnico foi posicionado na frente de cada animal e este deveria
ser pressionado determinadas vezes para que o dispositivo fosse liberado e, assim, a novilha
pudesse repousar.

Outros testes foram utilizados para medir a motivacdo de vacas e ovinos por
alimento. A motivacdo foi medida de acordo com a méaxima distancia percorrida para obter
comida quando os animais foram expostos a diferentes niveis de restricdo alimentar
(SCHUTZ, 2006; VERBEEK et al., 2011). A distancia percorrida por vacas leiteiras criadas
em confinamento, também foi utilizada para medir sua motivacdo para 0 acesso ao pasto
(CHARLTON et al., 2013). Wichman e Keeling (2008) utilizaram uma porta como sistema
operante para estudar a motivacdo de galinhas de postura adultas para ter acesso ao banho de
areia e Galhardo et al. (2011) utilizaram 0 mesmo sistema para avaliar a motivacao de peixes,
para ter acesso a um compartimento com areia.

Medidas de motivacdo podem também ser aplicadas a situacGes que 0s animais
desejam evitar ou escapar. Deve-se observar sinais de privacao, frustracdo ou angustia quando
um animal estd confinado ou submetido a um tratamento aversivo (KIRKDEN; PAJOR,
2006). De acordo com Fraser e Matthews (1997), alguns veterinarios afirmaram que a eletro-
imobilizacdo reduz o estresse que ovinos experimentam durante sua contencao para realizagéo
de diferentes procedimentos. Entdo, Rushen (1986) utilizou um teste de aversédo para medir as

implicagdes da utilizacdo deste método no bem-estar de ovelhas. Os animais foram treinados
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para percorrer um corredor até um curral onde seriam contidas de diferentes formas, com e
sem a utilizacdo da eletro-imobilizacdo. O autor relatou que, ap0s varias repeticoes do teste,
0s animais que eram submetidos a eletro-imobilizacdo, tornaram-se mais relutantes em
percorrer o corredor; diferente daqueles que eram contidos sem a utilizagdo do equipamento.

No entanto, como nos testes de preferéncia, existem criticas e preocupacdes que
devem ser levadas em consideragdo para correta execucdo dos testes de motivacdo. Um dos
fatores mais importantes consiste no fato de que certas respostas ou instrumentos s&o
apropriados para certas recompensas, mas ndo para outras, isso devido a predisposicao inata
para associar respostas com determinadas tarefas (FRASER; MATTHEWS, 1997;
KIRKDEN; PAJOR, 2006). Para galinhas é natural procurar alimento bicando e entrar em
uma nova area caminhando. Entretanto, no estudo de Lagadic e Faure (1987), galinhas tinham
que bicar uma chave para ativar uma barreira motorizada que ampliaria o tamanho de suas
gaiolas. Questionou-se entdo, se o resultado realmente refletiu a motivacdo das galinhas por
espaco adicional ou se os resultados foram influenciados pela maneira como a preferéncia é
expressa. Assim, diferentes métodos precisam ser cuidadosamente investigados e validados.

Pedersen et al. (2002) relataram que o isolamento social pode influenciar a
motivacdo. Os testes de motivacdo normalmente testam os animais isoladamente, devido as
dificuldades praticas de distinguir respostas dadas por diferentes individuos e para garantir
que o animal correto receba o recurso ou recompensa. Porém, outros estudos obtiveram bons
resultados testando individuos dentro de seus grupos (SHERWIN, 2003, 2004).

Apesar das dificuldades praticas para execucdo dos testes de preferéncia, motivagédo
e também de aversdo, Kirkden e Pajor (2006) elencaram varios pontos positivos com relacédo a
sua aplicacdo em comparacdo a outras abordagens para o estudo do bem-estar animal:
permitem que 0s animais expressem suas proprias prioridades; sdo testes altamente sensiveis a
diferencas entre tratamentos; sdo em geral de facil interpretacdo e realizacdo; os métodos
projetados para definir a forca da motivacdo sdo capazes de verificar se a privacdo ou
estimulo sdo graves o suficiente para causar sofrimento e para mapear os diferentes niveis de
recursos quanto ao seu efeito sobre o bem-estar; os testes de aversao sdo capazes de comparar
amplamente diferentes tratamentos, embora possa haver dificuldade em avaliar tratamentos
que afetam a memoria ou o desempenho motor; as medidas de preferéncia e motivacao
refletem como um animal se sente sobre 0 ambiente como um todo e tornam possivel estimar

o valor liquido deste ambiente, que contém tanto estimulos positivos quanto negativos.
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Portanto, se os estimulos do ambiente sdo controlados, os testes de preferéncia e
motivacdo podem ser utilizados para avaliar caracteristicas particulares do ambiente
(FRASER; MATTHEWS, 1997).

2.3 BEM-ESTAR DE BOVINOS LEITEIROS EM DIFERENTES SISTEMAS DE PRODUCAO

2.3.1 Producéo de Bovinos em Confinamento

A escolha de um sistema de producdo é feita geralmente de acordo com as condi¢fes
do clima local, custos para construgfes e mao-de-obra a ser empregada durante a construgéo e
na criagdo dos animais, além de disponibilidade de material (RUSHEN et al., 2008). Em
alguns paises os bovinos s&o, em sua maioria, criados exclusivamente a pasto. J4 em paises da
Europra e também Canada e Estados Unidos, os animais permanecem confinados durante a
maior parte do ano, com ou sem acesso ao pasto durante o verdo. Alguns modelos de
producdo séo ainda exlusivamente em confinamento.

Existem varios modelos de confinamento. Os mais comuns na criagdo de vacas
leiteiras sdo aqueles com camas coletivas (compost barn ou loosing house) ou camas
individuais (tie stall e free-stall).

Rushen et al. (2008) indicam alguns pontos favorareis ou ndo ao bem-estar animal
quanto a utilizacdo dos diferentes sistemas de confinamento. No sistema tie-stall a vaca fica
presa a sua baia, o que lhe assegura um lugar para repouso e competicdo minima por
alimento, além de possibilitar dieta individualizada. Entretanto, este sistema restringe a
movimentacdo do animal. Caso a ordenha seja feita na prépria baia, pode acontecer de a vaca
permanecer neste local por meses seguidos. Existe também a falta de oportunidade para
contato fisico entre os animais, combinada a incapacidade de escapar completamente de
animais préximos agressivos. O sistema compost barn supera o problema de mobilidade, mas
0s animais ainda sdo mantidos em um espaco restrito e a limpeza pode tornar-se um
problema. Ja os free-stalls oferecem certa protecdo contra animais dominantes ou agressivos,
mas pode haver limitado nimero de baias para repouso, criando outra forma de concorréncia.

Muitos estudos foram realizados na tentativa de comparar o bem-estar de vacas
leiteiras nesses diferentes sistemas de confinamento, com especial énfase no funcionamento
biolégico ou saude dos animais. Maior ocorréncia de problemas de casco tem sido relatada em
sistemas free-stall em relacdo aos tie-stall na Suécia (BERGSTEN; HERLIN, 1996) e nos
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Estados Unidos (WELLS et al., 1999). Ao contrario, a salde do Ubere é geralmente inferior
em sistemas com camas coletivas (FREGONESI; LEAVER, 2001).

Entretanto, a observacdo apenas dos problemas causados a salde das vacas ndo diz
muito a respeito dos diferentes tipos de instalacdes para confinamentos. O tamanho das baias
ou tipo de piso dos corredores, assim como o nivel de restricdo da barra do pescoco,
normalmente variam de uma instalacdo para outra e podem ser fatores que contribuem para a
geracdo de problemas de salde nos animais. No entanto, estes fatores muitas vezes ndo sao
conhecidos ou ndo séo levados em consideragdo. Por isso, Rushen et al. (2008) sugeriram
avaliacbes mais claras dos efeitos do tipo de confinamento sobre o bem-estar animal, que
podem ser obtidas quando consideradas caracteristicas especificas do ambiente como tipo de
piso, baia ou comedouro, avaliadas isoladamente.

Uma forma alternativa de avaliar uma instalacdo seria estudar o comportamento dos
animais. O modelo da baia pode ser avaliado observando-se os padrdes apresentados pelos
animais ao deitar ou levantar (ANDERSON; ZUBRIGG, 2003). Para avaliar a dimenséo da
baia, é possivel observar a quantidade de espaco que uma vaca ocupa quando se deita ou se
levanta. Uma outra forma seria quantificar o tempo de repouso. De acordo com Rushen et al.
(2008) para determinar quais medidas sdo mais apropriadas para determinar o conforto de um
animal, € importante entender e definir como este animal se comporta quando esta
“confortavel”, além de ser necessario observa-lo continuamente por varios periodos de 24
horas. Em alguns casos, apontam os autores, € possivel reduzir os periodos de observacgéo,
depedendo dos comportamento a serem estudados.

Vacas em lactacdo despendem aproximadamente 8 a 16 horas por dia repousando, 0
que faz com que a qualidade da superficie de repouso seja um fator importante (HALEY et
al., 2001), por influenciar seu comportamento e saude dos cascos, ubere e jarretes (TUCKER
et al., 2003). Ainda, a utilizacdo de materiais organicos na cama tem sido relacionada a
proliferacdo de microorganismos e alta incidéncia de mastite clinica (ELBERS et al., 1997),
ao contrario das camas formadas por areia (FAIRCHILD et al., 1982).

Em alguns casos ndo € utilizada cobertura sobre a cama, ou seja, as vacas repousam
sobre o concreto ou ainda pode-se utilizar apenas colchdes especificos para este fim. Porém,
vacas tendem a permanecer em repouso por mais tempo em superficies mais macias
(TUCKER; WEARY, 2004). Os autores mostraram que 0 tempo gasto em repouso € 0
namero de eventos de repouso por dia aumentou significativamente com o aumento da

quantidade de cama: de 12,3 £ 0,53 h. em repouso e 8,5 £ 0,62 eventos em 24 h. em colchdes
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sem cama, para 13,8 + 0,53 h. em repouso e 10,0 + 0,62 eventos em 24 h. por dia, sobre
colchdes com 7,5 kg de serragem.

O principal impacto de superficies mais suaves nas camas em confinamentos incide
sobre 0 ato de levantar das vacas, que pode se tornar mais doloroso quando elas tém que
apoiar seus “joelhos” sobre o concreto. Rushen et al. (2008) afirmaram que vacas repousando
em superficies mais confortaveis mostraram maior disposi¢cdo tanto para deitar quanto para
levantar. A interpretacdo deste comportamento como sinal de dor é apoiada pelo fato de que
vacas com maior inchago nos joelhos da frente repousaram por menor tempo em comparagao
as vacas com menor inchago nos joelhos. Quanto as lesdes nos jarretes, sdo mais prevalentes
em fazendas que utilizam colchdes sobre as camas, em comparacdo aquelas que utilizam
camas profundas (com grande volume de areia ou outro material) (WEARY; TASZKUN,
2000; WECHSLER et al., 2000).

De acordo com Rushen et al. (2008) vacas preferem repousar em areas mais abertas.
Barreiras ou divisorias normalmente fazem com que um determinado espago se torne menos
utilizado. Portanto, este constitui um outro ponto importante a ser avaliado no desenho de um
confinamento, buscando reais beneficios tanto para o produtor quanto para o animal.

A barra de contencdo do pescoco, por exemplo, é utilizada com o objetivo de
melhorar a limpeza da cama, j& que a vaca fica impedida de ficar em pé com as quatro patas
sobre a mesma e, assim, defecar no corredor (FREGONESI et al., 2009). No entanto, sua
utilizacdo constitui um paradoxo. Quando colocada na baia de forma muito restritiva a vaca
defeca e urina no corredor, mas ndo consegue ficar em pé com as quatro patas sobre a cama.
A vaca fica na cama, com as patas traseiras no corredor, que normalmente tem piso de
concreto e é bastante imido. Este comportamento pode resultar em sérios problemas de casco.
Ao contrario, quando a barra do pescogo € usada de maneira permissiva, ou seja, mais distante
do corredor, a vaca fica em pé com as quatros patas sobre a cama, mas defeca e urina também
sobre a mesma, prejudicando a higiene das baias (FREGONESI et al., 2009; BERNARDI et
al., 2009). Fregonesi et al. (2009) afirmaram também que este problema é ainda agravado pela
diferenca de tamanho dos animais, ou seja, a posicdo da barra tem efeitos diferentes sobre
animais diferentes.

E necessario desenvolver sistemas que oferecam ambiente adequado para a vaca ficar
em pé e uma superficie seca e limpa que promova seu conforto e salde. O casco da vaca
evoluiu principalmente para caminhar em superficies como o pasto, mas cada vez mais 0
tempo que estes animais passam no pasto é reduzido. Tucker et al. (2006) e Fregonesi et al.

(2004) demonstraram que quando uma superficie mais macia como um piso de borracha é
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disponibilizado em frente & area dos comedouros, 0 tempo que as vacas despendem em pé
neste local é aumentado.

A densidade animal em uma instalacdo também deve ser observada. O aumento da
densidade tera efeitos diferentes dependendo se ela resulta da adigdo de mais animais a uma
determinada area, ou pela reducdo da area disponivel a um grupo de animais, porque 0
namero de animais em grupo gera efeitos independente do espaco disponivel. Em um grupo
grande de animais existem mais individuos para lidar, levando a maior variedade nas relacdes
de dominancia e mais oportunidades para interacdes agressivas (RUSHEN et al., 2008).

A disponibilidade dos recursos que podem gerar competicdo como nimero de baias e
espaco disponivel no corredor devem entéo ser observados, o que ndo acontece normalmente.
Bewley et al. (2001) relataram que somente um terco dos criadores do estado de Wisconsin
nos Estados Unidos mantém seus rebanhos em uma densidade de um animal por baia ou
menos, enquanto 15% dos criadores mantém densidades maiores que 120%. Porém, altas
taxas de lotagdo em confinamento reduzem o tempo de repouso dos animais (FREGONESI et
al., 2007) e causam manqueiras e outroas lesdes de casco (GALINDO; BROOM, 2000).

A maior modificacdo causada no comportamento consiste no fato de que, em altas
taxas de lotagdo, vacas passam menos tempo em pé sobre as camas e consequentemente mais
tempo em pé nos corredores; o real efeito desta alteracdo de comportamento dependera do
tipo de piso da instalacdo (RUSHEN et al., 2008). Fregonesi e Leaver (2002) relataram nao
haver efeito sobre o escore de locomogdo, escore corporal, limpeza das baias, tempo de
ruminacédo, tempo comendo ou ingestdo diaria de alimentos quando utilizada densidade na
razdo de 1:1,14 vacas. Ja a disponibilidade de maior espaco no comedouro permitiu maior
ingestdo, principalmente durante os primeiros 90 min. ap6s o fornecimento da racao fresca.
Durante este periodo, vacas com mais espa¢o no comedouro aumentaram o tempo nesta area

em 24% e este efeito foi ainda mais claro para as vacas subordinadas (DeVRIES et al., 2004).

2.3.2 Producéo a Pasto e o Sistema Silvipastoril

Um namero crescente da proporcao de produtos derivados do leite no mercado mundial
origina-se de sistemas de producdo a pasto. A demanda dos consumidores por produtos
organicos é crescente e alguns padrdes exigem que vacas criadas em confinamento passem ao
menos 120 dias por ano no pasto, atendendo exigéncias ligadas ao bem-estar destes animais
(NATIONAL ORGANIC STANDARDS BOARD, 2005). No Brasil, as areas de pastagens

cultivadas cresceram ao longo das Gltimas décadas, passando de 29,7 milhdes de hectares em
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1970 para 105,0 milhGes de hectares em 1995. Atualmente a &rea total de pastagens no pais
ocupa cerca de 177 milhGs de hectares, sendo as pastagem nativas importante fonte de alimentos
para os animais (PORFIRIO-DA-SILVA, 2001).

No entanto, os modelos de produgdo a pasto tradicionais tém sido considerados
extrativistas por explorarem a pastagem de forma errada, causando sua degradacdo. Macedo
(1999) enumerou as fases do processo de degradacdo que, apos a fase produtiva da forragem,
incluem a perda de vigor, perda de produtividade e qualidade, o surgimento de invasoras, pragas
e doencas, a compactacdo e a erosdo do solo. Esta sequéncia de acontecimentos pode gerar
impactos preocupantes como a eliminagédo da vegetacédo original, reducéo da fertilidade do solo,
que causara baixos indices de produtividade, a reducdo da biodiversidade, degradacdo do meio
ambiente e 0 empobrecimento do produtor rural.

Assim, surge a necessidade de estabelecer sistemas de producdo com bases
sustentaveis, que possibilitem a intensificacdo, visando aumento do produto final, mas que
também proporcionem a conservagdo do meio ambiente aliada a rentabilidade. Por outro lado, é
preciso lembrar que, para os bovinos manejados nesses sistemas, a pastagem nao € apenas fonte
de alimento, mas constiui 0 ambiente onde estes animais nascem, crescem e se desenvolvem.
Porém, animais manejados em pastagem estdo expostos a extremas condicGes climaticas. Broom
(1991) afirmou que bem-estar é o estado do organismo durante suas tentativas de se ajustar com
0 ambiente e, caso este ajuste seja alcancado com muito esforco o bem-estar animal pode estar
sendo prejudicado. Portanto, é necessario oferecer recursos e estimulos além da oferta de
alimentos, mas que promovam também o bem-estar e facilitem a expressao do seu potencial
produtivo.

Nesse contexto, os sistemas silvipastoris seriam entdo uma alternativa para a producgéo
de bovinos a pasto (PACIULLO et al., 2006; PORFIRIO-DA-SILVA, 2006). S&o sistemas
diversificados de uso da terra, nos quais cultivos arboreos sdo explorados em integracdo com a
pastagem. A introducdo do componente arbdreo na atividade pastoril incorpora ao sistema
pecuario beneficios ambientais importantes do ponto de vista da sustentabilidade ambiental
(ambiéncia animal, fixacdo de carbono); da sustentabilidade econdmica (poupanca verde) e da
sustentabilidade social por promover entradas de recursos distribuidas ao longo do tempo
(desbastes e colheita final das arvores) (SILVA, 2009).

Com relacdo a ambiéncia animal, o sistema silvipastoril pode favorecer a manutencéao
da temperatura corporal dos animais, dentro dos limites de conforto térmico. A zona de conforto
térmico corresponde aos limites de temperatura ambiente entre os quais 0 animal ndo necessita

mobilizar recursos préprios termorreguladores para se ajustar as condigdes ambientais
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(PEREIRA, 2005). Para Bos taurus a temperatura ambiente pode variar entre 0 e 16° C, com
limites criticos de -10 e 27° C; para Bos indicus entre 10 e 27° C, com limites criticos de 0 e 35°
C); ja para animais mesticos, estima-se limites de temperatura entre 5 e 31° C (BAETA;
SOUZA, 1997; PEREIRA, 2005). Bovinos com pelagem mais escura sdo mais susceptiveis ao
calor provocado pela incidéncia direta da radiacdo solar do que aqueles de pelagem mais clara
(HANSEN, 1990).

As alteragdes mais comuns em bovinos, apresentadas quando ha reducdo de seu bem-
estar por estresse térmico sdo diminuicdo da producdo de leite e aumento da frequéncia
respiratéria (OMINSKI et al., 2002; SPIERS et al., 2004; KENDALL et al., 2007), aumento da
sudorese e do batimento cardiaco (ARMSTRONG, 1994), menor ingestdo de alimentos
(OMINSK et al., 2002; WEST, 2003), reducdo da taxa metabolica (ARMSTRONG, 1994),
maior susceptibilidade a enfermidades e comprometimento do sistema reprodutivo (LEW et al.,
2006; KENDALL et al., 2007). Armstrong (1994) afirmou que carga térmica em excesso pode,
em casos extremos, comprometer severamente o bem-estar animal e até resultar em sua morte.

Ainda outros beneficios em potencial tém sido relatados por diferentes autores como a
conservacdo do solo e dos recursos hidricos (SANCHEZ, 2001; DIAS-FILHO; FERREIRA,
2007), o aumento da biodiversidade (DIAS-FILHO; FERREIRA, 2007), melhoria das
propriedades quimicas do solo e 0 aumento da atividade microbiana no solo (DURR; RANGEL,
2000), a melhoria do valor nutricional da forragem (PACIULLO et al., 2007), a diversificacdo
de produtos comercioalizaveis e incremento da renda na propriedade (RIBASKI et al., 2005) e o
conforto térmico para os animais (KENDALL et al., 2007).

Bovinos buscam sombra prontamente quando lhes é dado acesso e o sombreamento
pode aliviar efeitos negativos do estresse térmico (KENDALL et al.,, 2006; TUCKER et al.,
2008). Existem evidéncias de que vacas leiteiras valorizam o acesso a sombra em climas
quentes, optando por permanecer em pé a sombra ao invés de deitar-se apds serem privadas de
repouso por 12 horas (SCHUTZ et al., 2008). Shearer et al. (1991) relataram que vacas preferem
sombras de arvores a sombras artificias, devido a efiéncia do bloqueio da radiacdo solar e
evaporacdo das folhas, que deixa o ambiente ao redor mais fresco.

Silva et al. (2009) afirmaram que o sombreamento por arvores pode reduzir em até 26%
a carga de calor sobre animais em pastejo. Alguns autores tém relatado que, especialmente no
verdo, verifica-se que o percentual de vacas comendo durante as horas mais quentes do dia é
maior em ambientes sombreados (McDANIEL; ROARK, 1956; SHULTZ, 1983; SILVA et al.,

2009), assim como o tempo didrio de ruminacdo (SHULTZ, 1983). Ainda, vacas leiteiras
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passam menor tempo pastejando (PIRES et al., 1998) e mais tempo em pé, procurando aumentar
a perda de calor no verdo em comparagao ao inverno (ARMSTRONG, 1993).

Quando avaliado o comportamento ingestivo de vacas e novilhas mesticas Holandés x
Zebu em sistema silvipastoril, autores afirmaram que a provisdo de sombra é uma das primeiras
medidas a ser usada na modificacdo do ambiente para proteger o animal da alta incidéncia da
radiacdo solar e, assim, amenizar o estresse calérico sofrido durante os habitos ingestivos no
decorrer do dia (LEME et al., 2005; SILVA et al., 2009).

No entanto, segundo recomendacdes de Oliveira et al. (2003), é preciso definir os
objetivos do sistema silvipastoril antes de sua implantacdo, para que ela seja feita de maneira
apropriada. E de extrema importancia plantar forrageiras medianamente tolerantes & sombra,
conhecer suas exigéncias de manejo e manejar também as arvores para que proporcionem
sombra moderada. Deve-se evitar a escolha de arvores que em algum periodo do ano percam
suas folhas; arvores cujos troncos, folhas ou frutos possam significar algum tipo de risco para as
vacas, novilhas e bezerras; arvores que possuam copa muito densa, deixando constantemente
Umida a area sombreada; arvores que sejam muito lentas em seu crescimento; e arvores que
sejam dificeis de serem encontradas e por conseguinte, suas mudas sdo de valor mais elevado.

Quanto ao arranjo espacial das arvores, ndo ha ainda uma definicdo clara na literatura.
Talvez porque as caracteristicas particulares de cada propriedade rural precisam ser avaliadas na
tomada de decisdo para implantacdo do sistema. Segundo Porfirio-da-Silva (2006) quando as
arvores forem dispostas em renques, 0 espacamento entre renques pode variar de 14 a 35 m;
enquanto o espacamento entre plantas na linha de 1,5 a 4,0 m. J& no arranjo das arvores em
pequenos bosques, o espacamentos dentro dos bosques pode variar de 2 a 3 m entre arvores
(OLIVEIRA et al., 2003). Neste caso, segundo 0 mesmo, autor, o crescimento do pasto pode ser

baixo e pode haver desuniformidade na reciclagem de nutrientes.
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3 OBJETIVOS

3.1 OBJETIVO GERAL

Adequar e desenvolver testes de preferéncia e motivacao, para estudar o bem-estar de

vacas leiteiras em diferentes sistemas de producéo.

3.2 OBJETIVOS ESPECIFICOS

Determinar a motivagao de vacas leiteiras criadas em confinamento do tipo free-stall,
por racdo completa apos a ordenha e acesso ao pasto.

Estudar a influéncia de fatores sociais sobre a motivacdo de vacas leiteiras, em um
teste de preferéncia entre free-stall e area de pastagem.

Estudar o comportamento e preferéncia de vacas leiteiras em um teste de preferéncia

entre sistema silvipastoril versus sistema convencional.
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4 ARTIGO 1!

Interpretive Summary: Motivation for access to pasture in dairy cows. Cestari et al. 000-
000. Access to pasture is thought to be important for the welfare of dairy cows. This study
used a weighted push-gate to measure the strength of motivation of idoor-housed dairy cows
for access to pasture and fresh TMR after milking. Cows successfully learned the task.
Pasture use was influenced by the time of day and weather conditions. Dairy cows housed
indoors are as motivated to access pasture as they are to access fresh TMR after milking.

MOTIVATION TO ACCESS PASTURE

Motivation for access to pasture in dairy cows
A.A. Cestari® 2, J.A. Fregonesi’, D.M. Weary' and M.A.G von Keyserlingk*!

! Animal Welfare Program, Faculty of Land and Food Systems, University of British
Columbia, 2357 Main Mall, Vancouver, V6T1Z4, Canada; °C.A.R.E. — Cuidado Animal e
Responsabilidade Etica, Universidade Estadual de Londrina, Rod. Celso Garcia Cid PR 445

Km 380, Campus Universitario, Londrina, 86051-980, Brasil

Corresponding author’s Email: nina@mail.ubc.ca

ABSTRACT
Access to pasture is thought to be important for dairy cows’ welfare, but few works to date
have directly assessed preferences and the strength of motivation for indoor-housed cows to
access pasture. This study used a weighted push-gate to measure the strength of motivation

for pasture access. Late lactation Holstein dairy cows (n = 24) were randomly assigned to

! 0 artigo foi redigido de acordo com as normas do Journal of Dairy Science e sera submetido para publicacio
nesta revista. Anexo 1.
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four groups. Each of these groups was tested separately in two experiments. In Experiment 1
of the study cows were allowed to push a weighted (7 kg) gate after the morning and
afternoon milking to access fresh TMR. Once all cows were trained to perform this task the
weight was increased daily (in 7 kg increments) until they were no longer willing to perform
the task. In Experiment 2 cows were trained to access pasture using the same weighted gate
and motivation was assessed in a free-choice test. Again the weight was increased daily until
cows refused to perform the task. Cows pushed as much weight for access TMR as for
pasture access. During daylight hours cows spent most of their time outdoors (with the
remainder spent inside the freestall barn), which should have been conditioned to time of day
and environmental factors. The results indicated that dairy cows normally housed indoors are
as motivated to access pasture as they are to access fresh TMR after milking. Preference tests
and push-gates are appropriate means to test dairy cows’ motivation.

Keywords: preference test, welfare, behavior, operant test

INTRODUCTION

Society places considerable value on cattle having access to pasture, where they have
access to fresh air and freedom to roam naturally (Spinka, 2006). There are also a number of
lines of research that have argued that providing access to pasture provides benefits to animal
welfare, including reduced incidence of mastitis (Washburn et al., 2002), lameness
(Hernandez-Mendo et al., 2007, Chapinal et al., 2013) as well as skin injuries (Barrientos et
al., 2013). Other work has shown that improvements in efficiencies are associated with
providing cows’ access to pasture due to reduced feed and labor costs (Clark and Kanneganti,
1998). Despite the known benefits associated with access to pasture, few studies have looked

at the animals’ preference for pasture or free-stall housing.
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Preference tests can be used as a tool to study animal welfare assuming that animals
make choices that are in their own best interests (Fraser and Matthews, 1997). Using this
experimental paradigm, Legrand et al. (2009) showed that when provided a choice dairy
cows preferred to remain indoors during the day, particularly when temperature and humidity
were high, but showed a preference for access to pasture during the night. Subsequent work
by Charlton et al., (2011a) has reported similar findings with dairy cows overall choosing to
remain indoors during the day and outside on pasture during the night. Authors collectively
have argued that the indoor environments provide protection from environmental conditions
(Legrand et al., 2009; Charlton et al., 2011a), particularly when the season progresses from
summer into winter (Krohn et al., 1992) and on days when it rains (Charlton et al., 2011a).

High yielding dairy cows spent more time indoors when provided the choice between
indoor freestall housing with access to a TMR vs. access to pasture (Charlton et al., 2011a,b).
Although the provision of TMR indoors may provide cows the opportunity to easily access
food to meet their nutritional requirements (Charlton et al., 2011b; Legrand et al., 2009)
providing access to TMR both indoors and on pasture failed to alter the overall preference of
pasture by dairy cows (Charlton et al., 2011b). Interestingly, when cows were forced outside
on pasture during the night time hours no effect was reported on TMR intake or milk
production (Chapinal et al., 2010).

Thus, in addition to establishing what an animal prefers, there is need to ascertain the
strength of motivation for obtaining access to a desired resource. Furthermore, denying an
animal access to preferred options has been argued to be negatively affect welfare (Fraser and
Mathews, 1997). Experimental paradigms now exist that provides insight into motivation for
access to a specific resource which is an important first step in determining what animals may

be feeling.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

53

To experimentally assess motivation for access to a specific resource animals are
required to perform an operant response; initially learning in order to obtain access to a
reward. Once the task is learned the animals are then asked to ‘work’ for access to the reward
with increasing amounts of work (price paid); with an increase in price paid equating to
increased motivation to gain access to the reward (Kirkden and Pajor, 2006).

The amount of work performed to gain access to primary resources, such as food, has
been shown to have a relatively inelastic demand function (Fraser and Matthews, 1997). For
example, to access feeding motivation Schitz et al. (2006) measured the maximal distance
walked to obtain food when cows were exposed to different levels of moderate feed
deprivation; not surprisingly cows showed a linear increase with increasing time of feed
deprivation. Charlton et al. (2013) exposed cows to 3 different cost levels (walking distances
per reward) to assess their motivation for pasture access and reported that during the day time
spent at pasture declined as distance increased. Collectively these findings indicate that this
experimental approach shows promise for the study of feeding motivation in ruminants.

Providing a weighted-door that animals push open in order to gain access to a reward
has been successfully used to study motivation for access to a resource in other species.
Using an operant system motivation to various resources by laying hens has been assessed,
such as to a dust bathing area (Wichman and Keeling 2008), a nest box (Kruschwitz et al.,
2008) or food (Petherick and Rutter, 1990).

However, to our knowledge no work to date has assessed the strength of motivation
for indoor-housed cows to access pasture using a push gate operant system. Thus, the first
objective of this experiment was to determine cows’ motivation to access fresh TMR
immediately after milking. This was identified as the gold standard. The secondary, objective
was to measure the strength of motivation of lactating dairy cows kept in a free-stall housing

for pasture access, based on the ‘work requirement’ approach. We hypothesized that cows
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would push at least an equivalent amount of weight to gain access to pasture as that required
to gain access to fresh TMR immediately after milking. Similar work levels to gain access to
pasture as that observed for access to the TMR would indicate a high value attached to this
resource. Finally we also measured air temperature, dew point and black globe temperature in
order to investigate whether climatological parameters would affect the maximal weight
pushed on the gate to access pasture. We predicted that cows would push less weight to gain
access to pasture when environmental conditions were viewed to be adverse (e.g. excess heat)

and that they would push more weight during the night than during the day.

MATERIALS AND METHODS
Two experiments were conducted at The University of British Columbia’s Dairy
Education and Research Centre in Agassiz, British Columbia, Canada, from April to
September of 2012. The animals were cared for according to the guidelines set out by the

Canadian Council of Animal Care (2009).

Experiment 1

Animals, housing and management — Twenty-four pregnant, late lactation Holstein
cows were tested (n = 24 observational units). Cows averaged (mean + SD) 220.5 + 14.4
DIM, 30.0 £ 3.8 L of milk/day, 1.4 £ 0.7 parity, 647.9 + 93.3 BW (kg), 3.0 £ 0.4 BCS (scored
from 1 to 5 following Edmonson et al., 1989) and 2.3 £ 0.3 gait score (scored from 1 to 5
following Flower and Weary, 2006) at the beginning of the study.

Two experimental pens were used in Experiment 1, one containing 12 stalls (pen A)
and another with 24 stalls (pen B), each filled with 40 cm of washed river sand raked level
twice daily. Pen A and B had a total of 6 and 12 m of accessible feed-alley space

respectively, but regardless of pen size feed was delivered over 6 m trough. Both pens were
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configured in 3 rows separated by a 3.0-m alley: 2 rows faced one another with each stall
having a length of 250 cm and the back row faced a cement wall where the stalls were 270
cm in length. All stalls were 120 cm wide (center to center of divider partitions). The
crossover alleys were scraped manually twice daily and all other alleys cleaned with
automatic scrapers 6 times per day. Cows were milked twice daily in a double 12-parallel
milking parlor at approximately 0630 and 1700 h. Cows spent on average 30 min/milking in
the holding area and milking parlor, and hence away from the home pen.

Apparatus and training period — A weighted push-gate was used to test cows’
motivation (Figure 1). The required force of the cow was controlled changing the amount of
weight on the gate.

We trained the 12 cows within the group individually twice daily to open the push-
gate placed between pens A (without feed) and B (with TMR). In summary after milking,
cows were chased back into pen A where food was withheld for approximately 1 h.
Individual cows were initially placed in a small area adjacent to the gate for training
(described in Table 1). A red wooden square was placed on the gate before starting the
training session to aid cows in identifying the correct location to push. Cows were offered a
TMR consisting of 21.8% corn silage, 18.6% grass silage, 10.3% alfalfa hay and 49.3%
concentrate mash, on a DM basis to ad libitum intake. The TMR was composed of 48.2 %
DM on average, with 18.5% CP, 31.6% NDF and 18.9% ADF.

Cows’ behaviors were recorded using a surveillance camera (Panasonic, CCTV,
WV-BP334, Osaka, Japan) installed 3 m over the push gate and connected to a DVR unit
(Geovision Inc. Taiwan). During the training period cows’ behaviors were assessed from the
video recordings to determine if cows had successfully learned to push the gate initially

weighted with 7 kg to gain access to the TMR. Cows were considered fully trained when the



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

56

gate was successfully pushed in four subsequent training sessions. Only one cow was not able
to learn the task.

Testing Period — Twelve cows were tested in a single session. Cows were chased
into pen A immediately after milking, and after a period of approximately 1.5 h feed
deprivation, they were required to open the push-gate in order to access the fresh TMR
provided at pen B. Fresh TMR was supplied twice daily at approximately 0630 h and 1600 h
while cows were in the milking parlor. An additional 7 kg weight was added daily to the
initial 7 kg until cows were no longer willing to perform the task. Cows were given 2.5 h to

complete the task. Maximum weight pushed was recorded for each individual cow.

Experiment 2

Animals, housing and management — The twenty-four cows used in Experiment 1
were randomly assigned to four groups of 6 cows each, balanced according to DIM (220.5 +
14.4), milk yield (30.0 + 3.8 L of milk/day), parity (1.4 £ 0.7), BW (647.9 + 93.3 kg), BCS
(3.0 £ 0.4; scored from 1 to 5 following Edmonson et al., 1989) and locomotion score (2.3 £
0.3; scored from 1 to 5 following Flower and Weary, 2006). Data are reported as mean + SD
and did not differ among groups.

One experimental free stall pen was used in Experiment 2 (see description of pen B
in Experiment 1). The same gate used in Experiment 1 was placed between the experimental
pen and the pasture. All cows had previous experience with both pasture and the free-stall
housing; housed in a free-stall housing throughout their lactation and housed on pasture as
growing heifers or during the previous dry periods (multiparous cows). To ensure that cows
were acclimated to the specific pasture used in this experiment, the groups were forced to
spend the majority of the day on pasture for 5 consecutive days before the experiment began.

Cows were moved to pasture 1.5 h after the morning milking and returned to the freestall just
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before the afternoon milking, where they remained until the next morning. To reinforce the
training of the operant task cows were forced to access pasture (and the free-stall) by pushing
the 7 kg weighted-gate. Learning was considered successful when cows pushed the gate twice
consecutively; one cow did not succeed the task in this experiment.

The pasture used in Experiment 2 consisted of an orchard grass (Dactylis glomerata)
/ Tall fescue (Festuca arundinacea) blend. The field was divided into 3 plots (30 m wide by
80 m long) used to house groups of 6 cows. Paddocks (30 m wide x 15 m long) were strip
grazed using portable electric fences moved daily (during the morning milking) to ensure that
the animals always had access to adequate herbage. The distance between the grazing area
and the free-stall housing entrance was 12 m. Pasture was sampled 3 times per week
according to the method described by Toledo and Schultze-Kraft (1982), before cows entered
a new paddock. Sward height was also measured at 20 different points throughout the
paddock, with 15 paces between each measurement. Water was provided via a self-filling
water trough located at the edge of each plot. Cows were milked twice daily as described in
Experiment 1.

Each group was tested in a free-choice phase whereby cows were allowed to choose
between the indoor free-stall housing or pasture. Cows were prevented from pushing the gate
for 1.5 h after each milking to facilitate TMR intake (composition the same as that described
in Experiment 1); after this period the gate was released and the test started. On d 1 of the test
period a 7 kg weight was placed on the gate; with an additional 7 kg added daily. In cases
where all cows within the group failed to successfully push the gate the weight was
maintained for one additional day. The test stopped when cows were no longer willing to
perform the task for two consecutive days.

Behavioral measures — Two cameras were positioned facing the feeding area and

another one was used to monitor the gate, i.e., when cows left for pasture and came back
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(WV-BP330, Panasonic, Osaka, Japan). Red lights were used to improve cows’ identification
during the night hours (2300 to 0445 h when barn lighting was off). Cameras were connected
to a video recording system (Genetec Inc., Saint-Laurent, Quebec, Canada). Individual cows
were identified with hair dye.

Time spent eating the TMR in the free-stall was recorded using continuous sampling
24 h / d during the free-choice phase. On d 1 of the test from 0900 to 1500 h and from 1900
to 2100 direct visual observations were taken in the pasture in order to determine how the
cows spent their time outside. Behaviors were recorded for each cow using 5 min scan
sampling, specifically we recorded location, whether the cow was indoors, outdoors or
between both areas, posture (lying, standing or grazing) or other (grooming, social
interactions, investigating, or playing) (Martin and Bateson, 1993).

Lying behavior (total lying time and number of lying bouts) was measured
automatically using IceTag Sensors (lceTag and IceTag 3D 1.008, IceRobotics Ltd,
Edinburgh, UK). IceTags were attached to the rear leg and removed in the milking parlor
during milking, immediately before and after each free-choice phase.

Climatic measures — Rainfall and wind speed were recorded by the Environment
Canada weather station located in in Agassiz. Heat load was measured using a data logger
(Reed SD-2010), which recorded air temperature, black globe temperature and relative
humidity inside and outside the barn 24 h/d. During the course of the study, the average daily
precipitation was 0.3 mm (£2.4 mm, range from 0 to 47.8 mm/d), the average daily
temperature outdoors was 19.3°C (+8.5°C, range from 5.6 to 49.5°C), with an average daily
variation of 21.9°C (£11.4°C). Indoors the daily temperature averaged 19.0°C (+4.5°C, range
from 8.8 to 30.2 °C), with an average daily variation of 11.9°C (£3.9°C). The average wind
speed was 1.2m/s (1.1 m/s, range from 0.0 to 6.9 m/s). Black Globe Humidity Index (BGHI)

was calculated following the equation provided by Buffington et al. (1981): BGHI = tyy +
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0.36 tg, + 41.5; with Tbg = black globe temperature (°C) and Tdp: dew point temperature
(°C). Average BGHI indoors was 65.3 (+5.4, range from 52.3 to 79.7), and outdoors BGHI
average was 65.3 (£9.7, range from 48.4 to 90.4).

Milk production — Throughout the experimental period, milk production data were
collected automatically for individual cows during the morning and afternoon milking, by
using a computerized recording system (Westfalia Surge). These 2 daily milk yields were
summed to provide a total daily milk yield in kg per cow.

Before and after the experimental tests, BCS was recorded for each cow on a scale
of 1 to 5 according to the method described by Edmonson et al. (1989). BCS evaluations
were performed by the same person after cows were returned from milking. The average BCS

of each cow was calculated as the mean of the 2 scores recorded over the study period.

Statistical Analyses

Differences in maximum weight pushed were compared within cow using a paired t-
test in SAS (PROC TTEST,; SAS version 9.1, SAS Institute Inc., Cary, NC). The test
assessed whether weight pushed for access to pasture or TMR was different from 0, for 22
cows tested, individually. To test effects of climatic conditions on pasture use we calculated
the percentage of time cows were on pasture during choice days. A preliminary screening of
the climatic variables was performed using stepwise multiple regression in SAS (PROC
STEPWISE; SAS Institute Inc.) retaining variables with P < 0.05. The statistical significance
of these factors was tested using PROC MIXED of SAS (SAS Institute Inc.), including cow
as a random effect in the model and testing the effect of BGHI on time spent on pasture.
Purely descriptive measures (not intended for inferential comparisons) are cited + standard

deviation.
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RESULTS

Experiment 1

The training lasted on average 12 + 2.0 days for the cows. During the TMR test the
number of cows completing the task decreased as the weight on the gate increased daily (in 7
kg increments) (Figure 2). Cows pushed on average (+ SD) 36.5 + 14.4 kg on the gate to
access the TMR. Cows received on average 35.7 kg of TMR / cow / day on dry matter basis.
We assumed that cows would be highly motivated to work for access to fresh TMR after
milking events and thus push as much weight as possible; the test ended when cows failed to
push the weight within a 4-hour period. Following this period the gate was manually opened

and the cows allowed accessing the TMR.

Experiment 2

In the second experiment cows pushed on average 31.6 = 17.5 kg on the gate to access
pasture. The number of cows willing to work for pasture access decreased as the weight on
the gate increased (7 kg daily) (Figure 2). There was no difference between the amount of
weight pushed on the gate by cows to access both pasture and TMR (t2; = -1.34; P = 0.1958)
(Figure 3).

The total duration of a day-test was adjusted starting at the moment the access to the
push gate was allowed and finishing when the cows were chased back before morning
milking. Behaviors duration are reported in percentage per day.

Total time over a day spent outdoors, indoors, lying, standing and consuming the
TMR during the experiment are summarized in Table 2 for cows that completed the task.

When provided the choice, cows spent on average 33.7 % of their time per day
outdoors, ranging from 2.5 to 67.5 %. Use of pasture varied with time of day, with the

preferred time of day to access the pasture being after evening milking. The latency to
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complete the task was 1.1 + 1.62 h (range from 0.01 to 6.92 h) and it did not vary within
different weights on the gate. During day time visual observations when cows were outside
they spent on average 19.82 + 14.76 % of the time lying, 12.18 * 9.34 % standing, 40.66 *
19.42 % grazing and 3.35 = 5.78 % standing on the track between pasture and the free-stall
(Table 1).

When indoors cows spent the majority of their time lying down or feeding. Cows
spent on average 31.1 £ 3.9 % of their time per day lying indoors and 19.9 + 4.0 % lying
outdoors. Total lying time was 1.9 h /d greater indoors relative to outdoors. Cows spent on
average 15.2 £ 4.6 % of their time per day at the feed bunk, including periods when they
were forced to stay inside the barn to consume the TMR after milking.

The use of pasture varied with air temperature (r = -0.53; P = 0.002) and relative
humidity (r = 0.46; P = 0.008) during the day. The black globe and humidity index (BGHI)
averaged 57.99 + 3.95 from 1900 to 600 h and 71.44 £ 7.06 in the period between morning
and afternoon milking which also coincided with most of the animals remaining indoors (r = -
0.7839; P = <0.001). Rainfall did not influence the percentage of cows on pasture (P = 0.45).

Throughout the experiment sward height measured on average 39.4 = 8.65 cm
(range from 22.0 to 64.0 cm). There was no difference throughout the periods of test
(P<0.001; R*=0.38). Average herbage availability along the experiment was 7.6 + 2.37 kg /
cow / day on dry matter basis. Milk production averaged 31.1 £ 3.24 in the beginning of the

experiment and 28.3 + 10.26 in the end of it.

DISCUSSION
Majority of cows successfully learned the task of pushing a weighted gate to have

access to a specifc reward. Dairy heifers also learned to operate an electronic panel in order
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to activate a device which would release them to rest and dairy calves learned to press a
electronic panel to gain access to a social companion (Jensen et al., 2004, Holm et al., 2002).

In Experiment 1 cows pushed a maximum of 63.0 kg on the gate to access fresh
TMR after milking. As reported by Fraser and Matthews (1997) commodities that are very
important to the animal should show a relatively inelastic demand, a concept used frequently
by economists and then adapted by Dawkins (1990) for use in the study of animal welfare. In
other words if the reward is important to the animals they should work harder and harder to
maintain a given level of the reward. Thus, the highest effort that the animals complete is a
direct measure that estimates the value that the animal attaches to access to the resource
(Kirkden and Pajor, 2006).

It was expected that cows would be willing to push greater weight to access fresh
TMR compared to pasture considering it is well established that the management practice of
feed delivery (DeVries and von Keyserlingk, 2005) and the act of returning from milking
stimulate feeding activity in cows (DeVries et al., 2003).

Although Shiitz et al. (2006) reported that feed motivation increases within a few
hours of feed deprivation, we failed to observe this in the present study. The fact that all cows
that failed to complete the task with the four-hour feed deprivation period immediately went
straight to TMR after the gate was manually open indicates that the cows may have learned to
wait, rather than work for access to the feed. Similarly to these findings Melin et al. (2005)
subjected cows to 2 different traffic routines in an automatic milking system with control
gates and an open waiting area and reported that cows seem to have learned when the gates
were about to close and apparently reduced the interval between the first and the second meal

in the milking cycle.
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Moreover, cows’ BW was not related to the amount of weight pushed on the gate by
each cow (r = 0.174), indicating that they were able to maintain adequate nutrient intake to
prevent weight loss.

In Experiment 2 cows pushed a maximum of 56.0 kg to access pasture. It was
expected that cows would work harder for TMR access in relation to pasture, but there was
no difference between the amount of weight pushed on the gate by cows to access both
resources. Each cow was compared with itself. Although, Charlton et al. (2013) reported that
cows are willing to walk different distances to access pasture the authors failed to provide a
gold standard, reported by Kirkden and Pajor (2006) as essential for determining animals’
motivation and thus it is difficult to assess the motivation for access to pasture.

When offered the choice between work for access to pasture or stay indoors, cows
spent around 69 % of their time inside the free-stall housing. This is considerable more than
that reported by Legrand et al. (2009) who afirmed that lactating dairy cows spent on average
46 % of their time indoors in a free choice test. The higher values presented in this study
might have been due to higher average daily temperatures and the fact that cows had to work
to get access to pasture, which might be a better test to infer the preference.

While on pasture, cows spent 40.6% of their time grazing. It was similar to the 35%
reported by Charlton et al. (2013). Findings from Charlton et al. (2011a) revealed that
although cows only apent 8.1% of their time on pasture when given a choice, approximately
50% of this time was spent grazing, which may suggest according to the authors that they
were choosing to access pasture to graze.

Similar to that reported by Legrand et al. (2009) and Charlton et al. (2011ab) in the
present study cows showed a partial preference for the indoor environment during the day
when the BGHI outdoors was high (around 74) and thus they were motivated to access the

pasture in the early hours of the evening after milking when the BGHI was lower (around
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60). BGHI is a comfort index for dairy cows based on the combined effects of bulb
temperature, humidity, net radiation and air movement; values lower than 70 have been
reported to have a small effect on the performance of dairy cows, while values over 75 have
been equated with increases in heat stress conditions and decreases in DMI (Buffington et al.,
1981).

The failure to see any differences in the latency to complete the task within different
weights on the gate was not surprising given that most of the cows elected to remain outdoors
once they had completed the task. Whether this was a result of cows not wanting to engage
in the task of having to again push the weighted gate to return to the free stall housing or
because they were highly motivated to remain outdoors is not known but worthy of future
research. The fact that herbage was never limiting thus they could also forage outside rather

than going inside to eat TMR might have contributed for cows staying outdoors.

CONCLUSION
The results of the current study indicate that dairy cows are as motivated to access
pasture as they are to eat fresh TMR after milking; rather their preferences are conditioned to
time of day and environmental factors. We concluded that preference tests and push-gates are
appropriate means to test dairy cows’ motivation. The results must be interpreted in relation
to the specific options provided. For example, cows may have spent more time outdoors if
shade were available. We also recommend that future studies should assess through

electronic devices the strength of force which cows push the gate.
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Figure captions

Figure 1. Push-gate used to test cows motivation to access TMR and pasture.

Figure 2. Number of cows (n = 22) pushing the gate to access fresh TMR after milking and

pasture according to the weight (kg) placed on it.

Figure 3. Difference of weight (kg) pushed on the gate by each cow (n = 22) during the tests

to access fresh TMR after milking and to access pasture.
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Table captions

Table 1. Behaviors observed outdoors when cows successfully pushed the gate with different

weights.
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Cestari et al. Table 1.

Item

Weight on the gate (kg) and number of cows outdoors

14 (16) 21 (16) 28 (16)

35 (9) 42 (7) 49 (6)

56 (1)

Time spent over a day (%)

Total time spent outdoors
Lying
Standing

Total time spent indoors
Lying
Consuming the TMR
Standing elsewhere

409+ 1222 47.8+17.12 36.2+20.01

45.1+2.78 37.5+2559 38.8+13.75

18.3+10.25 23.1+£10.73 18.4+14.99 22.2+13.49 20.5+13.84 29.2+8.99
21.1+4.67 244+1137 17.8+569 22.8+1205 17.0+11.84 9.5%4.75

56.4 £12.10 47.4+18.02 61.4 +21.83
31.7+13.08 26.8+18.03 31.6+185
13.7+269 123+145 149+233
151+196 135+492 17.3+3.68

49.6 £2.78 59.0 +25.33 56.2 £13.10
24.3+5.76 32.6+2522 23.8+10.14
16.2+3.64 145%+427 17.8+4.85
144+349 154+501 19.7+1.24

20.8+0.0

7.9%0.0
12.8+0.0
75.1+0.0
47.0+£0.0
10.9+0.0
214+0.0
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Interpretive Summary: Motivation for access to pasture in dairy cows. Cestari et al. 000-
000. In social species like cattle, motivation to access resources may depend upon the
location and behavior of social partners. This study tested how the motivation of free-stall
housed dairy cows to access to pasture varied with the presence of familiar and unfamiliar
social partners. Motivation strength was tested using a weighted push gate. Cows were very
consistent in pushing the apparatus to go outdoors when social partners were there. The
results indicate that motivation to access pasture is stronger when paired with access to
familiar social companions.

SOCIAL CONTRAINTS AFFECT ACCESS TO PASURE

Social constrains affect the motivation to work for access to pasture in dairy cows

A.A. Cestari® 2, J.A. Fregonesi?, D.M. Weary" and M.A.G von Keyserlingk*'*

! Animal Welfare Program, Faculty of Land and Food Systems, University of British
Columbia, 2357 Main Mall, Vancouver, V6T1Z4, Canada; °C.A.R.E. — Cuidado Animal e
Responsabilidade Etica, Universidade Estadual de Londrina, Rod. Celso Garcia Cid PR 445

Km 380, Campus Universitario, Londrina, 86051-980, Brasil

Corresponding author’s Email: nina@mail.ubc.ca

ABSTRACT
In social species like cattle, motivation to access resources may depend upon the location and
behavior of social partners. This study tested how the motivation of free-stall housed dairy

cows to access to pasture varied with the presence of familiar and unfamiliar social partners.

2 O artigo foi redigido de acordo com as normas do Journal of Dairy Science e sera submetido para publicagdo
nesta revista. Anexo 1.
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We used a total of twenty-four lactating dairy cows. Twelve Holstein cows were first trained
to push a weighted gate to access an adjacent experimental pen with fresh TMR; the other 12
cows formed the unfamiliar group. The weight started at 14 kg and was increased by 7 kg/d
until cows were no longer willing to perform the task. Cows were then individually allowed
to push the gate to access pasture for 3 d under each of 3 conditions: 1) familiar social group
on pasture, with weight set at the maximum pushed for TMR + 7 kg; 2) unfamiliar group on
pasture with weight set as in treatment (1); and, 3) familiar social group on pasture, with
weight set at the maximum pushed for TMR + 14 kg. Cows pushed higher weight por access
to pasture compared to the TMR test, especially when social partners were outside. The
number of cows accessing pasture was higher in treatment 1 versus 2; the number of cows
responding in treatment 3 did not differ from treatments 1 or 2. The results indicate that
motivation to access pasture is stronger when paired with access to familiar social
companions.

Keywords: preference test, social behavior, operant test, welfare

INTRODUCTION

Motivation testing involves understanding the nature and strength of the causes of the
behavior and provides one way of examining the importance of different behaviors for animal
welfare (Rushen et al., 2008). Dawkins (1983) was the first to report how the classic
economic theory of supply and demand could be used to describe and assess motivational
strength. In essence quantifying the value that animals place on particular behavioral patterns
and access to resources (Mathews and Ladewig, 1994). This experimental paradigm is
premised on the assumption that it is reasonable to conclude that animal welfare is improved
if animals are willing to work hard for access to a particular resource or to engage in a

particular behavior (Broom, 1988).



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

76

The need for a resource may be influenced by the context in which it is assessed
(Pedersen et al., 2002) and the priority of different behaviors may be affected by the social
context in which the animals are tested (Sherwin and Nicol, 1998; Mench and Stricklin,
1990). The majority of studies to date have tested animals in social isolation in order to avoid
confounding between social factors; however, social contact may itself be a behavioral need
as shown in pigs (Matthews and Ladewig, 1994; Pedersen et al., 2002).

Sociability is a term used to describe the motivation of individuals to remain close to
conspecifics (Sibbald et al., 2006). On pasture, for example, the motivation to stay close to
other animals may conflict with motivation to move towards patches of high quality
vegetation, which has the potential to affect individual feeding success, resulting in a conflict
that will require trade-offs or a choice from the individuals (Estevez et al., 2007; Grant and
Albright, 2001; Munksgaard et al., 2005). In this case, the fear of social isolation might
influence the willingness of individuals to move away of the group thus affecting their
foraging strategy (Sibbald, 2004). The formation of subgroups by sheep grazing on
grasslands for example is partly determined by social factors, particularly the quality of
relationships that exist between individuals (Boissy and Dumont, 2002).

Social behavior of cattle is characterized by a tendency to form and maintain cohesive
social groups (Gibbons et al., 2010). Cattle are social animals (De Vries et al., 2011), feeding
and resting are highly synchronized (Benham, 1982). Moreover, numerous reports have
shown that behaviors performed in different situations are influenced by the social context.
For example, Veissier and Le Neindre (1992) reported that testing heifers in groups in a small
novel arena induced more exploratory behavior compared to when the animal was tested
individually. On an individual level, calves expressed a high motivation to be close to social
companions, assessed based on their demand during 3-min periods for head contact or full

social contact (Holm et al., 2002). Hopster and Blokhuis (1994) showed negative behavioral
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responses in dairy cows when one cow was kept alone while its herd mates left the cubicle
housing.

Cows have shown a preference for access to pasture, particularly during the night
time hours (Legrand et al., 2009; Charlton et al., 2011; Krohn et al., 1992). Additionally
housing cows on pasture has also shown to provide health benefits such as lower incidence of
mastitis and lameness (Washburn et al. 2002; Hernandez-Mendo et al., 2007). However, no
work to date has investigated the effect of known and unknown conspecifics on a cows’
decision of whether to access pasture.

The objective of this study was to use a weighted push-gate to measure how the
strength of motivation of lactating dairy cows kept in a free-stall housing for pasture access
varied with the presence of familiar and unfamiliar social partners. A secondary aim was to
report cows’ motivation to access fresh feed (Total Mixed Ration — TMR) after milking,
which was used as the gold standard. We hypothesized that cows would work harder for
pasture access when it was paired with familiar social companions, but that motivation would

be affected, in part, by environmental factors.

MATERIALS AND METHODS
Two experiments were conducted at The University of British Columbia’s Dairy
Education and Research Centre in Agassiz, British Columbia, Canada, from April to
September of 2012. All cows were initially tested to determine their motivation for fresh
TMR after milking. Once completed, cows were then tested for access to pasture paired with
the presence of familiar and unfamiliar social partners. Animals were cared for according to

the guidelines set out by the Canadian Council of Animal Care (2009).
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Experiment 1

Animals, housing and management — Lactating, pregnant, Holstein cows were tested
(n = 12 observational units). Cows averaged (mean + SD) 261.9 + 13.3 DIM, 30.5 + 4.5 L of
milk/day, 1.4 = 0.7 parity, 685.8 + 86.2 BW (kg) and 3.0 £ 0.3 BCS (scored from 1 to 5
following Edmonson et al., 1989) at the beginning of the study.

Two experimental pens were used in this study, one containing 12 stalls (pen A) and
another with 24 stalls (pen B), filled with 40 cm of washed river sand raked level twice daily.
Pen A had a total of 6 m of accessible feed-alley space and pen B 12 m. Both pens were
configured in 3 rows separated by a 3.0-m alley: 2 rows faced one another (length of 250 cm)
and the back row faced a cement wall (length of 270 cm). All stalls were 120 cm wide (center
to center of divider partitions). The crossover alleys were scraped manually twice daily and
the other alleys cleaned with automatic scrapers. Cows were milked twice daily in a double
12-parallel milking parlor at approximately 0630 and 1600 h. Cows spent on average 30
min/milking in the holding area and milking parlor, and hence away from the home pen.

Apparatus — A weighted push-gate was used to test the strength of motivation of
lactating dairy cows (Picture 1). The force required of the cow to open the gate was
controlled by changing the amount of weight on the gate.

Training period — A group of 12 cows was trained to open the push-gate placed
between pens A (without feed) and B (with TMR). Fresh TMR was supplied twice daily
while cows were being milked. After milking cows were chased back into pen A, deprived
from food during 1 hour and then individually trained in one single trial to access fresh TMR
at pen B (two trials per day). A red wooden square was placed on the gate before starting a

training session to indicate the cows the right place to push.
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Cows received a TMR consisting of 21.8% corn silage, 18.6% grass silage, 10.3%
alfalfa hay and 49.3% concentrate mash, on a DM basis to ad libitum intake. The TMR was
composed of 48.2 DM on average, with 18.5% CP, 31.6% NDF and 18.9% ADF.

During the training period cows’ behaviors were assessed by using video recordings,
which enabled the trainer to analyze if the task requested, i.e., pushing the gate was well
learned and which animals were able to run it. Cows were considered fully trained when
pushing the gate (7 kg) without any help during four training sessions sequentially.

Testing Period — During the test phase, cows were chased back into pen A after
milking and had to open the push-gate to access fresh feed provided at pen B. Tests were
carried out starting approximately one hour after cows were back into their home pen (A).
Cows were given 2.5 h to complete the task, when the gate was then manually opened and the
animals allowed accessing the food. The weight started at 7 kg and was increased by 7 kg /
day until cows were no longer willing to perform the task within the time given to it.

Maximum weight pushed was recorded by cow.

Experiment 2

Animals, housing and management — Twenty four pregnant, Holstein Dairy cows
were used in this study, 12 trained cows from Experiment 1 and a new group of 12
(untrained) cows. In the beginning of the experiment trained cows were grouped for 60 days
and formed the familiar group. Cows which formed the unfamiliar group averaged (mean *
SD) 305.4 + 48.7 DIM, 29.3 + 5.0 L of milk/day, 3.2 + 2.1 parity, 760.0 * 68.1 kg (BW), 3.2
+ 0.3 BCS.

Two experimental pens (pens A and B from experiment 1) and a striped grazed

pasture field were used in this study. Eight cows (n = 8 observational units) of the trained



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

80

group were tested individually and the group of untrained cows was considered an unfamiliar
group in relation to the first one.

Cows were tested during a 3-d free-choice phase under each of 3 conditions: 1)
familiar social group on pasture, with weight set at the maximum pushed for TMR + 7 kg; 2)
unfamiliar group on pasture with weight set as in treatment (1); and, 3) familiar social group
on pasture, with weight set at the maximum pushed for TMR + 14 kg. Table 1 summarizes
the amount of weight placed on the gate for each cow. Both familiar and unfamiliar groups
(separated) were kept in the free-stall housing for 1.5 h after each milking and provided
access to TMR. After this period one of the groups was chased to pasture and the cow to be
tested placed alone at pen B. After a minimum 30-min period the cow could access the push-
gate and choose stay inside or go outside. In this experiment, once outside, the cow was not
able to go back into the free-stall housing. Remaining inside would mean for the cow staying
in a pen besides a group (familiar or unfamiliar) and on pasture the cow would be able to stay
in a paddock besides a group (familiar or unfamiliar). In both cases the animal was not able to
join the groups, i.e., cow being tested was managed in a separate pen and paddock.

Pasture was consisted of an orchard grass (Dactylis glomerata) / Tall fescue
(Festuca arundinacea) blend. The field was divided into 3 plots (30 m wide by 80 m long)
and paddocks (30 m wide x 15 m long) were strip grazed using portable electric fences
moved daily (during the morning milking) according to the consumption observed, to ensure
that group and the test-cow had access to adequate forage availability. The distance between
the grazing area and the free-stall housing entrance was 12 m. Water was provided at pasture
via a self-filling water trough located at the edge of each plot and between pens inside the
free-stall housing.

Cows were milked twice daily in a double 12-parallel milking parlor at

approximately 0630 h and 1700 h. Unfamiliar and familiar cows were chased to the milking
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parlor separately. Cows spent on average 30 min/milking in the holding area and milking
parlor, and hence away from the home pen.

Behavioral measures — Two cameras (WV-BP330, Panasonic, Osaka, Japan)
installed inside the free-stall and exit to the pasture were used to monitor the behavior and
record the location of cows. At the gate, percentage of correct responses and number attempts
to gain access to pasture were recorded considering different weights on the gate.

Climatic measures — Two Heat Stress Meter and Data Logger (Reed SD-2010) were
used to record wet bulb globe temperature, air temperature, black globe temperature and
humidity inside and outside the barn 24 h / d. Black Globe Humidity Index (BGHI) was
calculated following Buffington et al. (1981): BGHI = tyg + 0.36 tg, + 41.5; with Thg = black

globe temperature (°C) and Tdp: dew point temperature (°C).

Statistical Analyses

The number of cows pushing the gate to access to pasture was compared using
Fisher’s Exact test. To test effects of climatic conditions on pasture use we calculated the
percentage of time cows were on pasture during choice days. A preliminary screening of the
climatic variables was performed using stepwise multiple regression in SAS (PROC
STEPWISE; SAS Institute Inc.) retaining variables with P < 0.05. The statistical significance
of these factors was tested using PROC MIXED of SAS (SAS Institute Inc.), including cow
as a random effect in the model and testing the effect of BGHI and air temperature on time
spent on pasture. Purely descriptive measures (not intended for inferential comparisons) are

cited * standard deviation.
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RESULTS

Experiment 1

The training lasted on average 10 + 2.0 days for the cows. During the TMR test the
number of cows completing the task decreased as the weight on the gate increased daily (in 7
kg increments). Cows pushed on average (£ SD) 36.6 £ 9.1 kg on the gate to access TMR.
Cows received on average 35.7 kg of TMR / cow / day on dry matter basis. We assumed that
cows would be highly motivated to work for access fresh TMR after milking events and thus
push as much weight as possible; the test ended when cows failed to push the weight within a
4-hour period. Following this period the gate was manually opened and the cows allowed to

access TMR.

Experiment 2

Cows pushed 44.1 £ 9.1 kg in treatment 1 and 50.4 + 8.8 kg in treatment 3. The
number of cows accessing pasture was higher in treatment 1 versus 2 (6.5 = 0.7 versus 1.0 £
0.0; P = 0.01); the number of cows responding in treatment 3 (4.5 + 2.1) did not differ from
treatments 1 or 2 (N.S.). When motivation was analised for morning and afternoon, similar
results were found (Figure 2).

Number of attempts to push the gate was higher when paired with familiar partners
outdoors. Cows attempted to open the gate to access pasture 35 times in treatment 1, 9 times
in treatment 2 and 37 times in treatment 3. All cows completed the task in treatment 1 (in the
morning or afternoon) and two cows were unable to push the gate in treatment 3, despite tried
to do it. Two cows pushed the gate to go outside in treatment 2 (Figure 3).

Cows that pushed the gate spent 80.3 + 39.86 of their time outdoors in treatment 1
and 97.5 + 4.59 % in treatment 2. The great time spent outdoors shows that latency to open

the gate was short once the access to the gate was allowed (7.3 £ 10.8 min.).
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Pasture usage didn’t vary with air temperature or black globe temperature (P >
0.05). Maximum air temperature averaged 30.5 + 8.08° C outdoors (range from 13.9 to 43.4°
C) and 24.9 + 4.44° C indoors (range from 14.4 to 30.1° C) troughout the experiment.
Maximum black globe temperature averaged 32.6 + 8.16° C outdoors (range from 14.1 to
42.9° C) and 25.4 + 4.67° C indoors (range from 14.2 to 30.9° C) troughout the experiment.
Black globe and humidity index averaged 76.5 + 8.03 in treatment 1; 79.3 £ 7.69 in treatment
2; and 78.8 = 9.55 in treatment 3. Rainfall averaged 0.19 + 0.96 mm (range from 0 to 13.2
mm).

Throughout the experiment sward height averaged 30.4 £ 5.92 cm (range from 22.0

to 42.0 cm) and pasture dry matter averaged 40.9 + 4.20 %.

DISCUSSION

Cows successfully learned the task of opening a push-gate to access the resources
offered. Authors have reported that bovines can learn different tasks. Dairy heifers learned to
operate an electronic panel in order to activate a device which would release them to rest and
dairy calves learned to press an electronic panel to gain access to a social companion (Jensen
et al., 2004, Holm et al., 2002). Melin et al. (2005) reported that cows learned how to behave
in an operant system on traffic routines in an automatic milking system.

In Experiment 1 cows pushed a maximum of 49.0 kg on the gate to access fresh
TMR after milking. This was considered the gold standard to establish comparisons with
Experiment 2 and thus it was expected to be the harder work cows were willing to do for an
important commoditie, i.e., food. A great effort was expected in Experiment 1 not in response
to feed deprivation, which was relatively short for bovines, but by the well established
behavior of feeding activity after milking, stimulated by feed delivery and the act of returning

from milking (DeVries et al., 2003, DeVries and von Keyserlingk, 2005). Kirkden and Pajor
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(2006) reported that the highest effort an animal complete to access a reward is a direct
measure that estimates the value that the animal attaches to the specific resource.

Overall in Experiment 2 cows expressed a preference to be outdoors when social
conpanions were outdoors as well. They pushed greater weights in treatments (1) and (3)
compared to experiment 1. The aspect of acting in synchrony spontaneously and grouping
strategies having significant impacts on feeding behavior and feeding intake have been
reported for several authors (Conradt and Roper, 2000; Grant and Albright, 2001; Spinka et
al., 2004). Our findings support these statements and may indicate that social companions are
a valuable “resource” for dairy cows. Acording to Spinka (2012) animals’ affective states
interfere in the synchrony of groups and are a within-individual phenomena, coordinating
mechaninsms that guide the animal to take appropriate actions.

Charlton et al. (2013) tested groups of cows’ motivation to access pasture by
maximum distance walked and reported that during daytime cows have been more motivated
to feed than to walk 140 or 260 m to pasture. In the current study, the sum of the social factor
altered cows’ preference, since they pushed high weights in the gate to join their social
partners outdoors even in hot days.

Number of attempts to push the gate to go outside reinforces the proposition group
cohesion tendency in dairy cows. Only two cows completed the task in treatment 2 and both
animals spent great part of their time outdoors remaining close to the gate (68.5 and 23.2 %
of the time) instead of on pasture near the unfamiliar group. When the familiar group was
outside, cows that completed the task stayed near the gate on average 3.5 % of the total time
of the test. Muller and Schrader (2005) showed that despite the long period of artificial
selection imposed to cattle, there is consistency in individual behavioral responses, which

reflects animals’ affective states and personality. Cows’ exposed to social isolation were
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tested by the authors and animals behaved similarly throughout tests over two consecutive
lactations.

Completion of the task was not influenced by environmental factors. Cows seemed
to be consistent in pushing the gate in the morning and afternoon when social conpanions
were outdoors. In the current study air temperature outdoors reached 43.4° C and BGHI 91.1,
which are much greater than the 25.0 ° C recommended by Berman et al. (1985) and 75
recommended by Buffington et al. (1981), respectively. The findings were not similar to
those reported by Charlton et al. (2013) when daytime pasture use was affected by distance
from the indoor housing (60, 140 or 260 m) and cows spent less time on distant pasture
during the day. In this case cows were tested in groups and there was no social context
involved. The same was found by Spoérndly and Wredle (2004) that showed that cows spent
more time during the day on near pasture (50 m) than distant pasture (260 m) when given a
choice.

In treatment 3 there was a slight reduction in the number of cows pushing the gate
that might be due to higher amount of weight on the gate, which could be achieved cows’
physical limit. We were unable to confirm this hypothesis.

Total time spent indoors in treatmes 1 and 3 (1.9%) were not similar to the 46%
reported by Legrand et al. (2009) and the 42.2% reported by Charlton et al. (2013). In the
current study once cows pushed the gate to go outside they were unable to go back into the
free-stall housing. This corroborates for the short time spent indoor, since latency to go out

was not greater than 11.5 minutes.

CONCLUSION
The results of the experiment support the hypothesis of group cohesion tendency in

dairy cows and indicate that motivation to access pasture does exist and is stronger when
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paired with access to familiar social companions. Further studies are required to understand

other aspects of the choice of dairy cows in free-choice tests for pasture access.
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Figure captions

Figure 1. Push-gate used to test cows motivation to access TMR and pasture.

Figure 2. Number of cows pushing the gate to access pasture paired with familiar and

unfamiliar social partners.

Figure 3. Number of cows attempting to push the gate (without success) to access pasture

paired with familiar and unfamiliar social partners.
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Table captions

Table 1. Amount of weight (kg) placed on the gate for access to pasture for each cow tested,
according to the maximum weight pushed during the TMR test.
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Amount of weight on the gate (kg)

Pasture test (group outdoors)

Cow
TMR test Day 1 Day 2 Day 3
Familiar Unfamiliar Familiar
1 49 56 56 63
2 28 35 35 42
3 42 49 49 56
4 28 35 35 42
5 28 35 35 42
6 35 42 42 49
7 49 56 56 63
8 42 49 49 56
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6 ARTIGO 3°

Preferéncia de vacas leiteiras entre sistemas com pastagem convencional e silvipastoril

Preference of dairy cows between conventional grazing system and silvopastoral

Resumo

Os sistemas silvipastoris se caracterizam pela diversificacdo do uso da terra, nos quais cultivos
arbdreos sdo explorados em integracdo com pastagens e criacdo de animais. Este trabalho avaliou o
comportamento e a preferéncia de vacas em lactacdo por sistema silvipastoril (SSP) ou sistema
convencional parcialmente sombreado (SC). Um teste de preferéncia foi aplicado. Vinte e quatro
vacas foram divididas em oito subgrupos de acordo com (média + DP) dias em lactacdo (215,7 + 76,8
d), nimero de partos (2,5 £+ 1,3) e producéo de leite (13,2 + 2,9 kg/vaca/d), alocadas aleatoriamente a
um dos sistemas, SSP ou SC. Os grupo (n = 8) foram monitorados alternadamente durante trés dias em
cada sistema. Na fase de livre escolha os subgrupos do SSP e SC foram fundidos (n = 4) e
monitorados por trés dias. Durante a fase restrita as vacas pastaram em média 52,1 versus 47,7% do
tempo total de observacdes (P<0,05) e permaneceram deitadas ruminando em média 7,5 versus 11,4%
no SSP e SC (P<0,01), respectivamente. Na fase de livre escolha as vacas mostraram clara preferéncia
pelo SSP. Apenas 0 tempo que 0s animais despenderam pastejando nao diferiu entre os sistemas (P =
0,0906). No entanto, durante o periodo das 11:30 as 13:30 h. as vacas pastaram em média 26,2 versus
7,7 % (P<0,05) no SSP e SC, respectivamente. O SSP proporcionou maior conforto aos animais com a
reducdo da temperatura ambiente e do Indice de Temperatura de Globo e Umidade (ITGU). Portanto,
vacas leiteiras manejadas a pasto mostraram preferéncia pelo sistema SSP e passaram mais tempo

pastejando nesse sistema nas horas mais quentes do dia.

Palavras-chave: teste de preferéncia, bem-estar, conforto térmico

Abstract

Silvopastoral systems are characterized by the diversification of land use, where crops are integrated
with pastures and livestock. This study assessed the behavior and preferences of dairy cows between
silvopastoral system (SSP) or partially shaded conventional system (SC). A preference test was
applied. Twenty-four lactating dairy cows were divided into eight subgroups according to (mean +
SD) days in milk (215.7 + 76.8 d), parity (2.5 £ 1.3) and milk production (13.2 £ 2.9 kg / cow / d),
randomly allocated to one of the treatments, SSP or SC. Cows (n = 8) were monitored for three days

alternately in each system. In the free choice phase subgroups were merged (n = 4) and monitored for

®Artigo redigido de acordo com as normas da revista Semina Ciéncias Agrérias.
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three days. During the forced phase cows grazed on average 52.1 versus 47.7 % of the total time of
observation (P<0.05) and remained lying ruminating on average 7.5 versus 11.4% in the SSP and SC
(P< 0.01), respectively. During the free choice phase cows showed a clear preference for the SSP.
Only grazing time did not differ between treatments (P = 0.0906). However, during the period from
11:30 to 13:30 cows grazed on average 26.2 vs. 7.7 % (P< 0.05) in the SSP and SC, respectively. The
SSP provided thermal comfort to the animals by reducing the ambient temperature and the BGHI.
Therefore, dairy cows grazing on pasture showed a preference for SSP and spent more time grazing in
this system during the hottest hours of the day.

Keywords: preference test, welfare, thermal comfort

Introducéo

A criacdo a pasto, quando comparada aos confinamentos, em geral oferece aos animais mais
espaco, menos interacdes negativas e melhor qualidade do ar, além de permitir a realizacdo de
comportamentos naturais como caminhar a pastejar (FALK et al., 2012). Porém, animais criados a pasto
sdo diretamente afetados pelas intempéries climaticas em sistemas tradicionais e, nesse sentido, o sistema
silvipastoril é apresentado como uma alternativa para este tipo de producio (PORFIRIO-DA-SILVA,
2006).

Os sistemas silvipastoris sdo sistemas diversificados de uso da terra, nos quais cultivos arbéreos
sdo explorados em integragdo com a pastagem. A conservacdo do solo e dos recursos hidricos, a
promocao do sequestro de carbono e 0 aumento da biodiversidade estdo entre os beneficios apontados na
utilizacdo desse sistema (DIAS-FILHO; FERREIRA, 2007).

A introducdo do componente arboreo na atividade pastoril complementa as vantagens desse
sistema, pois incorpora ao sistema pecuario beneficios ambientais importantes do ponto de vista da
sustentabilidade ambiental (ambiéncia animal, fixacdo de carbono); da sustentabilidade econémica
(poupanga verde); e da sustentabilidade social, por promover entradas de recursos distribuidas ao longo
do tempo (desbastes e colheita final) (SILVA, 2009). A vegetacdo (arvores ou arbustos) tem sido
identificada como fator que provoca decréscimo de até 26% na carga térmica radiante que incide sobre o
solo e sobre os animais em pastejo, proporcionando a redugdo no aquecimento corporal e facilitando a
termorregulacdo (KENDALL et al., 2006; SILVA et al., 2009).

A zona de conforto térmico corresponde aos limites de temperatura ambiente entre 0s quais 0
animal ndo necessita mobilizar recursos préprios termorreguladores para se ajustar as condigdes
ambientais (PEREIRA, 2005). Para ragas leiteiras especializadas como a Holandesa (Bos taurus) a
temperatura ambiente de conforto esta compreendida entre 0 e 16° C, com limites criticos de -10 e 27° C;
enquanto para animais mesticos, estima-se limites de temperatura entre 5 e 31° C (PEREIRA, 2005;
BAETA; SOUZA, 1997).
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Alguns autores tém relatado que, especialmente no verdo, verifica-se que o percentual de vacas
comendo durante as horas mais quentes do dia é maior em ambientes sombreados (SILVA et al., 2009;
SHULTZ, 1983; McDANIEL; ROARK, 1956), assim como é maior o tempo diario de ruminagdo
(SHULTZ, 1983). Ao contrario, vacas leiteiras passam menos tempo pastejando (PIRES et al., 1998) e
mais tempo em pé, procurando aumentar a perda de calor, no verdo em comparagdo ao inverno
(ARMSTRONG et al., 1993). Para monitorar o conforto térmico de animais expostos a altas
temperaturas e radiacdo solar intensa, o indice de temperatura de globo e umidade (ITGU) é considerado
0 mais apropriado, pois indica os efeitos combinados da radiacdo, convecgdo e sua influéncia no
organismo vivo. Collier et al. (2006) afirmaram que este indice é indicado para medir o conforto térmico
de bovinos, especialmente fora de ambientes de confinamento, por incluir o efeito da radiacdo solar que
altera as condi¢cdes ambientais em torno dos animais.

Quando avaliado o comportamento ingestivo de vacas e novilhas mesticas Holandés x Zebu em
sistema silvipastoril, autores afirmaram que a provisdo de sombra é uma das primeiras medidas a ser
usada na modificacdo do ambiente para proteger o animal da alta incidéncia da radiagéo solar e, assim,
amenizar o estresse calorico sofrido durante o dia (SILVA et al., 2009; LEME et al., 2005).

Sdo encontrados na literatura poucos resultados de estudos cientificos acerca dos efeitos da
arborizacdo da area de pastejo sobre 0 comportamento e bem-estar animal, sobretudo sobre a preferéncia
dos animais entre os diferentes ambientes. Assim, o trabalho buscou avaliar o comportamento e
preferéncia de vacas leiteiras em pastejo pelo sistema convencional (SC) ou sistema silvipastoril (SSP) e
identificar melhoras no conforto térmico e mudangas no comportamento dos animais, ocasionadas pelo

sombreamento da area de pastejo.

Material e Métodos

O trabalho foi conduzido na Estagdo Experimental Raul Juliatto do Instituto Agronémico do
Parand (IAPAR), em Ibipora, Brasil, nos meses de janeiro e fevereiro de 2012. Foram utilizadas vacas
em lactacdo mesticas Holandés x Zebu. As vacas eram ordenhadas duas vezes ao dia, as 7:00 e as
15:00 e recebiam suplemento concentrado ap6s a ordenha da manha e antes da ordenha da tarde. O
concentrado foi fornecido de acordo com as exigéncias nutricionais de cada uma das vacas, levando
em conta a producéo de leite e exigéncias de mantenga.

Um teste de preferéncia dividido em duas fases foi aplicado: 1) fase restrita na qual os
animais foram monitorados no sistema silvipastoril (SSP) ou sistema convencional (SC); 2) fase de
livre escolha, quando os animais tiveram livre acesso aos dois sistemas. Na primeira fase vinte e
quatro vacas foram divididas em oito subgrupos de acordo com (média £ DP) dias em lactacdo (215,7
+ 76,8 d), nimero de partos (2,5 = 1,3) e produgdo de leite (13,2 £ 2,9 kg/vaca/d) e alocadas
aleatoriamente a um dos sistemas, SSP ou SC. Os grupos de vacas (n = 8) foram monitorados
alternadamente durante dois dias em cada sistema. Na fase de livre escolha os subgrupos do SSP e SC

foram unidos (n = 4) e monitorados por dois dias.
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Duas areas experimentais adjacentes foram utilizadas, com aproximadamente um hectare
cada, ambas formadas por grama do tipo estrela (Cynodon nlemfuensis) e subdivididas com cercas
elétricas em piquetes com area de 200 m?. Um novo piquete foi aberto diariamente para cada grupo de
vacas sendo testado. A area que representou o sistema convencional oferecia apenas a sombra de uma
arvore por piquete experimental. J& o sistema silvipastoril era formado por renques de eucaliptos
(Eucalyptus dunnii) distando 15 m entre si e 2 m entre arvores.

Foram feitas observagdes visuais diretas (MARTIN; PATRICK, 1993) entre as ordenhas da
manhd e da tarde e apds a ordenha da tarde durante dois dias seguindos, em cada fase (restrita e de
livre escolha). As atividades de pastejo, ruminacdo e 6cio em pé e deitado foram notificadas em
intervalos de 10 min por um periodo total de 9,5 h (das 09:30 as 13:30 e das 16:30 as 19:00), assim
como a localizacdo do animal durante a fase de livre escolha.

O tempo de repouso e 0 nimero de periodos que as vacas passaram em pé ou deitadas foram
medidos automaticamente durante as 24 horas do dia utilizando Data loggers (Onset Comp, HOBO
Pendant-G UA-004-64). Os aparelhos foram colocados na parte interna de uma das pernas traseiras de
cada vaca e fixados com faixas latex (Co-flex). Registraram, em intervalos de 1 minuto, a posicao do
animal.

A temperatura dos animais foi medida com o uso de um termdmetro digital infra-vermelho
(ICEL TD-980). O termbmetro era apontado para a regido dorso lombar das vacas, em ambos os lados,
obtendo-se a média. O observador mantinha-se a aproximadamente dois metros de distancia do
animal, apontando o termbmetro, até a estabilizacdo da medida. O procedimento foi repetido cinco
vezes ao dia, as 09:30; 11:30; 13:30; 16:30 e 18:30.

A temperatuta ambiente (TA), umidade relativa do ar (UM), temperatura de globo negro
(TG) e a temperatura do ponto de orvalho (Tpo) foram monitoradas cinco vezes ao dia (as 09:30;
11:30; 13:30; 16:30 e 18:30), utilizando-se um equipamento portatil (Heat Stress Meter and Data
Loger Red SD-2010). No SSP as medidas foram tomadas em dois pontos diferentes, sob a copa das
arvores e no centro do piquete. Foi calculado o indice de temperatura de globo e umidade de acordo
com a férmula proposta por Buffington et al. (1981):

ITGU=Tg +0,36 Ty, + 41,5
onde,
Tgn: temperatura do termbémetro de globo negro
Tpo: temperatura do ponto de orvalho

Amostras para disponibilidade e residuo de massa de forragem foram colhidas um dia antes
da entrada e um dia apds a saida dos animais dos piquetes. Foi utilizado um quadrado com lados de
0,5 m e as amostras cortadas a 5 cm de altura em relagéo ao nivel do solo (TOLEDO; SCHULTZE-
KRAFT, 1982). A altura da forragem foi medida em 20 pontos em cada piquete, com o auxilio de uma
régua. O material coletado, apds pesado, foi subdividido em duas amostras. A primeira foi levada a

estufa para secar a 65° C por 72h. no Laboratério de Nutricdo Animal da Estagdo Experimental Raul
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Juliatto (LNA) para obtencdo da matéris seca parcial ou pré-secagem (ASA) da forragem. Foi feita a
separagdo morfoldgica da segunda amostra obtendo-se a disponibilidade de folhas e a relagdo
folha:colmo. A coleta foi realizada por um Gnico amostrador em todo o periodo experimental, a fim de
evitar variagoes.

O mapeamento da sombra disponivel dentro do sistema silvipastoril foi feito ap6s o término
das avalicBes com os animais, em duas éreas distintas com cerca de 360 m’ cada. Linhas de barbante
distando 1,5 m entre si foram dispostas sobre o solo, formando uma area quadriculada. Observadores
notificaram o sombreamento ou ndo destas areas em intervalos de uma hora, das 9:00 as 19:00.

Os dados foram analisados através do pacote estatistico SAS 9.1 (2002). Nas fases restrita
(n=8) e de livre escolha (n=4) do teste de preferéncia, o tempo gasto nas atividades de pastejo,
ruminacdo e 6cio foi avaliado utilizando o PROC MIXED do SAS (SAS Institute Inc.). Variaveis
climaticas e a temperatura da superficie corporal foram avaliadas para o sistema convencional e
silvipastoril, nos cinco momentos do dia em que foram medidas, utilizando o PROC ANOVA do SAS
(SAS Institute Inc.). A disponibilidade de pasto, assim como o tempo total de repouso foram avaliados
entre os sistemas utilizando 0 PROC ANOVA do SAS (SAS Institute Inc.).

Resultados e Discusséao

O sistema silvipastoril proporcinou média de sombreamento de 28,0 £ 11,7 % sobre o total
da area sombreada (variando entre 5,9% e 44,2% das 9:00 as 19:00).

A temperatura ambiente no sistema silvipastoril medida sob a copa das arvores apresentou
média de 27,4 + 3,5° C (intervalo de 20,4 a 35,9° C). No sistema convencional a temperatura ambiente
apresentou média de 29,5 + 4,6° C (com intervalo de 20,4 a 38,7° C). Em ambos os sistemas a
temperatura ambiente maxima atingiu valores superiores aos 31° C recomendados por Baéta e Souza
(1997) para bovinos mesticos Holandés x Zebu. Porém ao longo do experimento a temperatura no SSP
foi significativamente inferior ao SC (P<0,05). A diferenca média entre ambos os sistemas foi de 2,1°
C; este resultado foi semelhante ao encontrado por Sartor et al. (2007), os quais relataram reducédo de
2,6° C em ambiente sombreado por arvores, comparado a um outro a céu aberto. Soares et al. (2009)
ndo relataram diferenca de temperatura entre ambiente a pleno sol e SSP, porém encontraram redugéo
de 2,4° C na temperatura do solo em SSP com espacamento de 15 x 3 m.

N&o houve diferenga significativa entre o ITGU encontrado no SC (86,3 £ 7,2; intervalo de
71,2 a 98,6) e no centro dos piquetes do SSP (86,1 + 8,5; intervalo de 70,7 a 101,3). Porém, foi
encontrada diferenca significativa quando comparado o valor do ITGU no SSP sob a copa das arvores
(78,8 + 3,9; intervalo de 70,8 a 87,9) ao ITGU observado no SC. Como aconteceu com a temperatura,
ambos os sistemas atingiram valores superiores ao limite critico de 75 indicado por Buffington et al.
(1981), porém, no SSP os valores maximos encontrados foram significativamente inferiores ao

apresentados no SC.
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A umidade foi semelhante nos dois sistemas, discordando dos resultados apresentados por
Soares et al. (2009). Os autores afirmaram que a velocidade do vento foi em média 51% inferior em
bosques com espacamento de 15 x 3 e 9 x 3 m, comparada a area aberta, 0 que aumentou
significativamente a umidade.

A temperatura da superficie corporal das vacas apresentou média de 36,2 + 3,42° C no SSP e
37,2 £ 8,5° C no SC. O SSP pode ter proporcionado melhor conforto térmico aos animais, ja que
manteve a temperatura do pelame mais proxima de 35° C, indicado por Collier et al. (2006) como
valor critico adequado para que ocorram trocas térmicas através da conducéo.

Durante a fase restrita os comportamentos em pé, em pé ruminando e deitada foram
semelhantes entre SC e SSP. O tempo de pastejo foi superior no SSP (52,1%) em comparagdo ao SC
(47,4%). Os resultados concordam com Ferreira (2010) que observou maior tempo de pastejo em
ambiente sombreado, comparado a pleno sol. Da mesma forma, Mellace (2009) observou aumento do
tempo de pastejo proporcional ao aumento da area de sombra disponivel para novilhas leiteiras.

Ainda durante a fase restrita, as vacas permaneceram deitadas ruminando em média 7,5% do
tempo no SSP versus 11,4% no SC. Como relatado por Carvalho (2001), o0 maior tempo gasto em uma
das atividades tem como consequéncia a diminuicdo do tempo disponivel para uma outra. Neste caso,
0 tempo de ruminacdo durante o dia no SSP parece ter sido substituido pelo pastejo. Ja o valor
superior para o tempo ruminando deitada no SC concorda com o que relatou Silanikove (2000). De
acordo com o autor os ruminantes tém em geral habitos diurnos, sendo ativos durante o dia e
descansando durante a noite. Porém, em regides de clima quente, os ruminantes tendem a repousar e
reduzir sua locomoc¢do durante o dia. A procura pela sombra é também uma adaptacdo
comportamental caracteristica e, caso a sombra ndo esteja disponivel, o animal muda sua postura para
a vertical, a fim de reduzir a area efetiva para a troca de calor (SILANIKOVE, 2000). Ndo houve
diferenca significativa entre o tempo total de repouso e 0 nimero de periodos em pé ou deitada.

Durante a fase de livre escolha do teste as vacas apresentaram preferéncia clara pelo SSP,
como era esperado (Tabela 1). O tempo gasto nos comportamentos observados foi superior no SSP em
comparacdo ao SC. N&o houve diferenca significativa entre SC e SSP apenas no tempo de pastejo. No
entanto, durante o periodo das 11:30 as 13:30 as vacas despenderam mais tempo pastejando no SSP
(26,2%) em comparacdo ao SC (7,7%) (Figura 1).

Silva et al. (2009) apresentaram resultados semelhantes, relatando ser maior o percentual de
vacas comendo durante as horas mais quentes do dia em ambientes sombreados. No presente trabalho
os animais ndo foram observados ao amanhecer, quando acontece o primeiro pico de pastejo
(SILANIKOVE, 2000). E possivel que os animais tenham estabelecido algum tipo de compensacio
dos comportamentos durante o periodo noturno, devido a impossibilidade de expressa-los durante o
dia por causa das altas temperaturas.

A forragem apresentou maior teor de matéria seca no SC (30,9 + 3,9%) em comparacdo ao

SSP (26,4 + 3,5%). Porém a altura média da forragem foi maior no SSP (50,9 + 8,9 cm) em
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comparacdo ao SC (34,8 + 5,8 cm), assim como a produgdo média em kg de de matéria natural por
hectare, que foi de 15.813,4 + 3.245,7 no SSP e 11.105,2 + 2.383,0 no SC.

Soares et al. (2009) também relataram que a produgdo média de matéria seca de diferentes
espécies forrageiras (como C. dactylon hib. Tifton-85) decresceu com a diminui¢do da intensidade
luminosa em uma &rea arborizada com espacamento 15 x 3 (9,55 kg/ha), comparada a uma outra area
a céu aberto (24,01 kg/ha). Sob a copa das arvores o resultado foi ainda inferior (7,41 kg/ha). Segundo
0s autores a baixa produgdo nos menores espacamentos arbdreos pode ser explicada pela baixa
qualidade e quantidade de radiagdo que chega ao dossel no estrato inferior.

A relacdo folha:colmo foi superior no sistema convencional (0,98 + 0,31) em comparacéo so
silvipastoril (0,72 £ 0,12) concordando com os resultados apresentados por Paciullo et al. (2008), que
relataram maior densidade populacional de perfilhos de Brachiaria decumbens em area com 18% de
sombreamento. Aa contrario, Soares et al. (2009) ndo encontraram diferenca na relacdo lamina
foliar:colmo entre areas com diferentes niveis de sombreamento. Campos et al. (2007) também
relataram ndo haver diferenca nas taxas de alongamento de folhas e colmo entre areas de pastagem a
pleno sol ou com sombreamento moderado. No presente trabalho, a maior disponibilidade de folhas no
sistema convencional pode ter influenciado os animais ao pastejo neste sistema apds as 17:00 (Figura
1). Neste momento a temperatura ambiente aprensentou média de 31,0° C, ou seja, inferior ao limite

méximo que indica conforto térmico para os animais (BAETA; SOUZA, 1997).

Conclusdes

As vacas em lactacdo tem preferéncia pelo SSP, ja que passaram mais tempo pastejando
neste sistema durante as horas mais quentes do dia e desempenharam a mior parte de seus
comportamentos neste sistema. O SSP favoreceu maior conforto térmico aos animais, no entanto a

pastagem apresentou menor relacdo folha/caule em relacdo ao SC.
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Legenda da Figura.

Figura 1. Porcentagem de vacas pastejando no sistema silvipastoril (SSP) e sistema convencional
(SC) das 9:00 as 19:00.

Legenda da Tabela.

Tabela 1. Tempo (%) gasto por vacas em lactagdo em diferentes comportamentos, durante teste de

preferéncia (fase de livre escolha) entre sistema silvipastoril (SSP) e sistema convencional (SC).
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Cestari et al. Figura 1.
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Comportamentos SC SSP Pr>F
Pastejando 31,36 + 11,43 22,50 + 10,47 0,0906M°
Em pé 4,09 + 4,77 22,95 + 11,36 0,0002**
Deitada 0,91 +2,87 5,45 + 3,07 0,0038**
Deitado ruminando 0,00 £0,00 2,95 £ 4,02 0,0174*
Em pé ruminando 0,23+0,72 9,65+ 4,52 <,0001**
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6 CONSIDERACOES FINAIS

A preocupagdo com o bem-estar animal € crescente e demanda mais estudos,
especialmente pesquisas que gerem resultados de cérater pratico e respondam a demanda da
sociedade sobre questdes relacionadas a este tema.

O presente trabalho utilizou testes de preferéncia e motivacdo procurando estudar o bem-
estar de vacas em lactacdo e seu estado afetivo, ou seja, como este animais se sentem em relacéo
ambientes onde sdo criados. Os resultados mostraram que a metodologia é eficiente para alcancar o0s
objetivos propostos, desde que a pesquisa seja bem delineada e os resultados avaliados de maneira
correta.

Vacas em lactacdo mostraram-se também capazes de aprender a executar uma tarefa em
um teste motivacdo, para obter o recurso desejado. Este resultado é de extrema importancia, ja que
s80 poucas as pesquisas semelhantes na literatura atual.

Futuros testes devem ser aplicados procurando elucidar quais componentes, nos diferentes
sistemas, influenciam a preferéncia dos animais. Assim, sera possivel desenvolver sistemas e

ambientes de criacdo que favorecam, além do produtor rural, também os animais.
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Editorial Policies and Procedures

The American Dairy Science Association® (ADSA®)
invites scientists from the global community to submit
papers for consideration to the Journal of Dairy
Science.

Authors need not be members of ADSA.

These instructions detail the form and style required

by the Journal of Dairy Science (JDS) for papers
submitted

for publication. Papers that do not follow the

form and style of the journal may be rejected without
review. We recommend that authors refer to these
instructions when preparing manuscripts, when
incorporating

requested changes into revisions after review,

and when checking author proofs.

Contact Information for Journal Staff

For information on the scientific content of the journal,
contact the editor-in-chief, Dr. Roger D. Shanks;
phone: (217) 344-7512; e-mail: rdshanks@illinois.edu.
For assistance with Manuscript Central, Manuscript
Submission/Copyright forms, and page charge/

offprint orders contact Shauna Miller, Editorial
Assistant,

Headquarters Office, 1800 S. Oak St., Suite 100,
Champaign, IL 61820; FAX (217) 378-4083;
shaunam@

assochg.org.

For other information or to submit a paper, contact
Susan Pollock, Managing Editor, Headquarters Office,
American Dairy Science Association, 1800 S. Oak St.,
Suite 100, Champaign, IL 61820; phone (217) 356-
7641; FAX (217) 378-4083; journals@assochg.org.
Care and Use of Animals

All research animals should be acquired, retained,

and used in compliance with federal, state, and local
laws and regulations. The authors should state
explicitly

that IACUC (or equivalent) approval was obtained
before commencement of the study. Authors should
make it clear that experiments were conducted in a
manner that avoided unnecessary discomfort to the
animals by the use of proper management and
laboratory

techniques. Experiments should be conducted in
accordance with the principles and specific guidelines
presented in Guidelines for the Care and Use of
Agricultural

Animals in Research and Teaching, 3rd ed.

(available from Federation of Animal Science
Sacieties,

1800 S. Oak St., Suite 100, Champaign, IL 61820;
http://www.fass.org/). Methods of killing experimental
animals must be described in the text. When describing
surgical procedures, the type and dosage of the
anesthetic agent must be specified.
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Human Subjects Research

If human subjects were involved in research (e.g.,
surveys, sensory panels, or other participation), the
authors certify that the studies complied with all
appropriate

laws, regulations, and policies governing the

use of human subjects in research.

Types of Articles

Full-Length Research Papers. The majority of papers
published in JDS are full-length research articles.

The journal emphasizes the importance of good
scientific

writing and clarity in presentation of the concepts

and methods, and sufficient background information
that would be required for thorough understanding

by scientists in other disciplines. The results of
experiments

published in the journal must be replicated,

either by replicating treatments within experiments or
by repeating experiments.

In addition to full-length research papers, the following
types of articles appear in the journal:

Our Industry Today. The Our Industry Today

section includes interpretive applied summaries and
recommendations from research that are useful to the
dairy industry. Syntheses and applications from
technical

reports that contribute to solutions of problems in

the dairy industry especially are solicited. Authors of
reports for extension education of the nonscientist are
encouraged to share their contributions with colleagues
and to achieve larger circulation of their conclusions
and recommendations through this section. In addition,
papers that report on advances in teaching and
outreach techniques are suitable for this section. The
organization of papers for Our Industry Today may
vary but should be logical and effective; an abstract is
required. All other style and form instructions apply.
Hot Topics. Papers submitted for this section must
report on a completed experiment testing a timely,
original hypothesis of importance to an area of dairy
science. The work may be preliminary in nature, but
with sufficient data so that the hypothesis is clearly
tested. Results may point to avenues for fruitful,
indepth

analyses. Reports must contain an explicitly

stated hypothesis and objectives, with sufficient detail
in methodology for repetition of the work, as well as a
results section, a brief discussion, and references. Total
page limits for text, tables, figures, and references
must be no more than 4 journal pages (approximately
10 typewritten pages minus space for tables and
figures).

The manuscript should contain a title and short
abstract but not separate sections. The total number of
tables and figures should be no more than 3; references
should be minimal. The first page must have HOT
TOPICS in capital letters on the header line.

These papers will be given priority for publication.

An effort will be made to notify authors of a decision
within 1 mo of the date of receipt. Once accepted, the



paper should be published within 3 mo.

Short Communications. Short communications

are reports of limited experiments that test a timely,
original hypothesis of importance to some area of dairy
science. The manuscript should be no more than 4
journal pages in length (approximately 10 typewritten
pages minus space for tables and figures); Short
communication:”

should precede the title on the title page

of the manuscript. Short communications should not
contain main headings (e.g., Introduction, Materials
and Methods) but may include subheadings for clarity.
The manuscript may report negative results. Reports
must contain a hypothesis, objectives, sufficient detail
in methodology for repetition of the work, results with
brief discussion, and references.

Technical Notes. Papers in this section should report

a method that is useful to some aspect of dairy

science.  Submissions should include a brief
justification

for the technique, be it new or an improvement

on a previously published technique. The report should
state a hypothesis, include a full description of
procedures

that can be repeated by researchers, and include
explicit controls to indicate sensitivity, precision, and
accuracy of the technique. Technical notes should not
contain main headings (e.g., Introduction, Materials
and Methods) but may include subheadings for clarity.
If the technique is an improvement on an existing
technique, sufficient comparison of the previous
technique should be included, and mean and dispersion
information must be included. The page limit is

4 printed pages (approximately 10 typewritten pages
minus space for tables and figures). Use of tables,
figures,

and references should be minimized. Requests for
longer technical notes may be made to the senior editor
and editor-in-chief, but justification for a longer report
will be required.

Invited Reviews. The mechanism for consideration

of invited reviews is to encourage additional
publication

(~10 to 12 per year) of invited reviews in all sections of
the journal. Section editors will advise the editor-
inchief

on suggested reviewers and justification for the

review. The editor-in-chief will make the invitation

and the invited reviews editor will ensure the quality

of the review. The first 10 printed pages of an invited
review are published at no cost to the author.

Authors of symposium papers and invited papers
presented at the joint annual meeting of
ADSA/American

Society of Animal Science may be selected to
contribute

invited review papers.

Letters to the Editor. Short (300 words) letters to

the editor on topics of concern to readers, including
comment on publications with rebuttals from authors

if needed, may be submitted to the editor-in-chief or to
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any of the editors. The letters should be titled, and the
title and running head should include “Letter to the
editor.” Letters will be published at the discretion of
the editor-in-chief. Authors of letters are subject to the
same copyright release requirements as other authors.
Letters are published at no charge to the author(s).
Biographical Sketches. Occasionally, retiring

or past scientists and educators should be subjects of
biographical essays, both as a small honor to them

and as an example and history for other readers. This
section brings a sense of maturity and completeness to
our field. Individuals who wish to submit biographical
sketches should contact the editor-in-chief or one of the
editors for additional instructions.

SUBMISSION OF MANUSCRIPTS

Authors should submit their papers online at
Manuscript

Central (http://mc.manuscriptcentral.com/jds).

Detailed instructions for submitting electronically

are provided online (http://mc.manuscriptcentral.com/
jds). Authors who are unable to submit online should
contact Shauna Miller, Editorial Assistant, American
Dairy Science Association, 1800 S. Oak St., Suite 100,
Champaign, IL 61820 (shaunam@assochg.org).
Copyright Agreement

Data (including graphs, figures, tables, and
illustrations)

must not have appeared in print elsewhere

except as abstracts, local or regional field day reports,
extension letters, or non-peer-reviewed,
noncopyrighted

proceedings of conferences. Material submitted to

JDS should not be submitted for publication to popular
magazines, company advertisements, or organizational
proceedings until the author has received notification
of

acceptance of the manuscript. Before manuscripts are
submitted, authors should have them read critically by
others well versed in English to facilitate review, and
the senior author should have authorization to publish.
All coauthors should approve the manuscript before its
submission to the journal.

The Manuscript Submission and Copyright Release
form (published in issues of the journal and available
from the journal web site: http://www:.journalofdairy
science.org/) should be submitted for each paper; faxed
copies are acceptable. The copyright agreement is
included

in the Manuscript Submission and Copyright

Release Form; manuscripts cannot be published
without

this form. The corresponding author is responsible

for obtaining the signatures of all coauthors. Authors
who are not permitted to release copyright must still
return the form with a statement of the reason for not
releasing the copyright.

Requests to reproduce material published in JDS

must be made through Elsevier’s Rights Department
(permissions@elsevier.com), online via the

Elsevier homepage (http://www.elsevier.com/locate/



permissions), or via the Copyright Clearance Center
(http://ww.copyright.com). The Association grants
to the authors the right of republication of their own
material in any book, thesis, or dissertation of which
they are authors or editors subject only to giving
proper credit in the book to the original JDS
publication.

In addition, authors may post abstracts of

manuscripts on the web at the time of submission.
Once an author receives notification of acceptance,
the peer-reviewed, pre-typesetting manuscript can be
posted to the author’s website. Authors may deposit
their peer-reviewed, pre-typesetting manuscript into

a repository upon payment of the open access fee (see
page 4 of these instructions). For more information,
read the “Terms and Conditions” pages at http:/www.
journalofdairyscience.org/.

REVIEW OF MANUSCRIPTS

Upon submission to JDS, a manuscript is assigned

to an editor, who enlists reviewers to assist in the
evaluation of the manuscript. The review process is
confidential, which infers a bond of trust among the
authors, editor, and reviewers. The editor is trustee of
the manuscript until the review process is completed
and ensures that the review process is fair, thorough,
and confidential. Reviewers are asked not to share the
contents of the manuscript with anyone, except that
they may ask a colleague to assist with the review with
approval of the editor. Communication with authors
should only be through the editor. Reviewers should
notify the editor of conflicts of interest that may
compromise

their ability to provide a fair and unbiased

review. Moreover, they must recognize their
responsibility

in maintaining the confidential nature of the

review. Authors should suggest names of appropriate
reviewers when submitting the manuscript to
streamline

the review process and may list reviewers whom

they consider unacceptable because of potential bias.
These recommendations will be considered by the
editor

when assigning reviewers.

A reviewed paper returned to authors for revision

must be returned to the editor within 6 wk. If not, the
paper may be treated as a new submission. Under
unusual

circumstances, editors may extend the revision
deadline beyond 6 wk.

The Journal of Dairy Science follows the guidelines

of the Committee on Publication Ethics (COPE;
publicationethics.org) and authors should refer to
COPE for guidance on authorship and publication
ethics.

PRODUCTION OF PROOFS

Accepted manuscripts are forwarded by the section
editors to the editorial office for technical editing and
composition. At this point the technical editor may
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contact the authors for missing information or figure
revisions. The manuscript is then typeset, figures
reproduced,

and author proofs prepared.

Proofs

Author proofs will be sent by e-mail (in PDF format)
to the corresponding author. Although the proof
appears

in a 2-column page format, it should be considered

a galley proof; page layout may change when the
article is paginated into an issue. Author proofs should
be read carefully and checked against the typed
manuscript,

because responsibility for proofreading lies with

the authors. Corrections may be returned by fax, mail,
or e-mail. The Comments feature in Adobe Acrobat or
Adobe Reader may be used to insert changes and
comments

within the proof PDF. For faxed or mailed corrections,
changes to the proof should be made neatly and

clearly in the margins of the proof. If extensive editing
is required, corrections should be provided on a
separate

sheet of paper with a symbol indicating location on

the proof. Changes sent by e-mail to the technical
editor

must indicate page, column, and line numbers for

each correction to be made on the proof. Author
queries

should be answered on the galley proofs; failure to do
so may delay publication.

Proof corrections should be made and returned to

the technical editor within 3 days of receipt.
Publication

cannot proceed until proofs are returned. Contact

a technical editor at journals@assochg.org if you have
questions about the proof correction process.
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Publication Costs

The Journal of Dairy Science® offers two options

for publication of articles: Standard Page Charges and
Open Access.

Standard Page Charges: The current charge for
publication is $85 per printed page in the journal for
articles if at least one author is a professional member
of ADSA. If no authors are ADSA members, the
publication charge is $140 per journal page. The cost
to publish a color figure is $995 (per figure) plus an
offprint surcharge. There is charge for all offprints and
reprints. An offprint order form will be sent to the
corresponding

author with the author proof.

Open Access: Under the open access (OA) policy,
authors may choose to pay the OA fee in lieu of
standard

page charges when author proofs are returned

so that their paper becomes freely available upon
publication

in an online issue. The OA fee is $1750 if at

least one author is a professional member of ADSA or



$3500 if no authors are ADSA members. Open access
articles will be freely accessible through the journal’s
web site (http://www.journalofdairyscience.org/) at the
time of publication. All other (non-OA) articles
become

freely available without a subscription 12 months after
publication.

Avrrticles for Deposit: Author(s) publishing articles
under open access shall bear sole responsibility for
meeting the specific posting requirements of their
funders. Upon payment of the OA fee, authors may
deposit the accepted (peer-reviewed pre-typeset only)
manuscript in a repository. The embargo period before
deposit in a repository is 12 months (or as specified by
the funder) after publication in a journal issue.

By signing the Manuscript Submission and
Copyright Release Form at the time of submission,
the authors agree to bear responsibility

for payment of publication charges. Invoices for
publication charges will be issued at the time an issue
goes to press (approximately 2 weeks before an issue is
published online). Payment is due within 30 days of
receipt

of the invoice. The preferred method of payment

is by credit card, with credit card details submitted on
the page charge form sent out with the author’s proof.
Payment may be made by check, drawn on a US bank.
For payments by wire transfer, contact Vicki Paden at
vickip@assochg.org. Manuscripts will be withheld
from publication for authors (and their co-authors)
with past-due page charge invoice(s) until

all prior payment obligations have been met.

Page Charge Waivers

Authors who must use personal funds to pay for

page charges and for whom such charges would entail
hardship can request of the editor-in-chief that these
charges be waived, under the following conditions: 1)
the request must be made in writing at the time the
manuscript is submitted; 2) the request should be
accompanied by a statement from a financial officer or
other official from the institution with which the author
is affiliated, indicating the reasons why page charges
cannot be paid; and 3) if the waiver is granted, the
author is expected to become a professional member of
ADSA. Only one waiver will be granted per institution
per twelve-month period. Authors who request waivers
cannot order offprints. Full or partial waivers will be
granted at the discretion of the editor-in-chief.
Offprints may be ordered at an additional charge.
Offprints will be shipped approximately 1 month after
publication of the issue. Invoices for offprints will be
sent to the author or institution shown on the page
charge and offprint order form. There is a charge for
all offprints.

MANUSCRIPT PREPARATION: STYLE AND
FORM

General

Papers must be written in English. The text and

all supporting materials must use American spelling
and usage as given in Merriam-Webster’s Collegiate
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Dictionary, 1lth ed., Webster’s Third International
Dictionary,

or the Oxford American English Dictionary.

Authors  should follow the style and form
recommended

in Scientific Style and Format. The CSE Manual for
Authors, Editors, and Publishers, 7th ed., published by
the Council of Science Editors in cooperation with The
Rockefeller University Press.

Authors should prepare their manuscripts in Microsoft
Word (.doc or .docx format) and upload them using

the fewest files possible to facilitate the review and
editing processes.

Preparing the Manuscript File

Manuscripts should be typed double-spaced (in
Microsoft Word) with lines and pages numbered
consecutively,

using Times New Roman font at 12 points.

Special characters (e.g., Greek, math, symbols) should
be inserted using the symbols palette available in this
font. Complex math should be entered using MathType
from Design Science (www.dessci.com). Note that
equations

created using the Equation Builder in Microsoft

Word 2007 (and later versions) may not be compatible
with earlier versions of Word or other software used

in our composition system. Tables and figures should
be placed in separate sections at the end of the
manuscript

(not placed within the text). Failure to follow
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these instructions may result in immediate rejection of
the manuscript.

Interpretive Summary

All authors of JDS papers should provide an
interpretive

summary (IS) of 100 words or less that has

been written for nonspecialist readers. That summary
should consist of a title, the first author’s last name,
and a summary, which must include a sentence or two
to summarize the project’s expected importance, or its
economic, environmental, and/or social impact (similar
to the CRIS Progress Report Statement for those who
must complete that form). Common abbreviations are
permitted (those from the JDS Unrestricted list). The
summary should appear on top of the first page of the
manuscript, before the running head and title.
Interpretive

summaries will be peer reviewed. At publication,
interpretive summaries will appear in a section at the
beginning of the journal. The summaries are intended
for an audience who may not be familiar with work in
the author’s area of expertise and for government or
media researchers, and they will provide JDS readers
with a brief overview of the research presented in each
issue. Authors must make the summary readable by

the general public. The goal is to make JDS research
more visible to a wider audience and to emphasize its
impact.



Headings

Major Headings. Major headings are centered

(except ABSTRACT), all capitals, boldface, and
consist

of ABSTRACT, INTRODUCTION, MATERIALS
AND

METHODS, RESULTS, DISCUSSION (or RESULTS
AND DISCUSSION), CONCLUSIONS (optional),
APPENDIX

(optional), and REFERENCES.

First Subheadings. First subheadings are placed

on a separate line, begin at the left margin, the first
letter

of all important words is capitalized, and the headings
are boldface and italic. The heading is not followed

by punctuation. Text that follows a first subheading
should be in a new paragraph.

Second Subheadings. Second subheadings begin

the first line of a paragraph. They are indented,
boldface,

italic, and followed by a period. The first letter of

each important word should be capitalized. The text
follows immediately after the final period of the
subheading.

Title Page

Across the top of the title page (first page), indicate

a running head (abbreviated title) of 45 characters or
less. The running head is centered and all uppercase.
Our Industry Today and Hot Topic serve as the running
heads for those respective article types. Short
Communications, Technical Notes, Invited Reviews,
and Letters to the Editor use a running head beginning
with the appropriate designation (i.e, SHORT
COMMUNICATION:)

followed by a short title.

The title should be in boldface; the first letter of the
article title and proper names are capitalized and the
remainder of the title is lowercase. The title should
contain words or phrases used for indexing the article.
Under the title, names of authors should be typed

in mixed case (e.g., T. E. Smith or Tom E. Smith) and
in boldface. Institutional addresses are displayed below
the author names; footnotes referring from author
names to displayed addresses should be symbols in the
following order: *, ¥, 1, §, #, ||, and . The full name,
mailing address, phone number, fax number, and email
address of the corresponding author should appear
directly below the affiliation lines on the title page. The
corresponding author will be identified by a numbered
footnote and e-mail address below the accepted line on
the first page of the published article (e.g.,
1Corresponding

author: my.name@university.edu). Supplementary
address information may be given in footnotes to the
first page; use numerals for these footnotes. Acronyms
(except USDA) for affiliations are discouraged unless
the acronym is the official name. State or provincial
postal code abbreviation is not included between city
and zip code if the state or province is previously
mentioned

in the address (see example). Acceptable format
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is shown below:

J. E. Smith,* R. A. Jones,T and A. T. Petersi
*Department of Animal Science, and

tDepartment of Dairy Science, University of
Wisconsin,

Madison 53706

iDepartment of Animal Science, Utah State
University,

Logan 84321

Abstract. Abstracts should be limited to 2,500
keystrokes (i.e., characters plus spaces). The abstract
should review important objectives, materials, results,
conclusions, and applications as concisely as possible.
The abstract disseminates scientific information
through abstracting journals and is a convenience for
readers. Open the abstract with objectives and make
the abstract intelligible without reference to the
manuscript.

Use complete sentences and standard terms.

Limit the use of abbreviations in the Abstract. Refer to
the list on the inside front cover of JDS or Appendices
1 and 2 of this document for those terms that should be
defined in the abstract. If a term is used fewer than 3
times in the abstract, it should be spelled out at each
use.

6 Journal of Dairy Science Instructions to Authors
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Minimize the amount of data in the abstract and
exclude statements of statistical probability (e.g., P <
0.05). Exclude references to other work because the
abstracts will appear online and in indexing services
without the reference list.

Key Words. After the abstract, list 2 to 4 key words

or phrases; they should be typed in lowercase letters
and separated by commas. Key words should be
singular

(e.g., “dairy cow” not “dairy cows”).

Abbreviations

Author-derived abbreviations should be defined at
first use in the abstract, and again in the body of the
manuscript, and in each table and figure in which they
are used. The abbreviation will be shown in bold type
at first use in the body of the manuscript. Refer to the
Miscellaneous Usage Notes for more information on
abbreviations.

Body of the Paper

The body of the paper should contain an introduction
to the problem (questions, objectives, reasons for
research, and related literature); materials, methods,
experimental design, and procedures; and results,
discussion,

conclusions, and applications.

Results and discussion may be combined into a single
section. If not, the results section should not contain
discussion of previously published work. Results and
references to tables and figures already described in
the results section should not be repeated in the
discussion

section. The conclusions section (optional) should
consist of one brief paragraph summarizing the main
findings of the study.



Appendix

A technical appendix, if desired, shall follow the
References

section. The appendix may contain supplementary
material, explanations, and elaborations that are

not essential to other major sections but are helpful to
the reader. Novel computer programs or mathematical
computations would be appropriate. The appendix will
not be a repository for raw data.

References

List only pertinent references. No more than 3
references

should be needed to support a specific concept.
Research papers and reviews should cite a reasonable
number of references. Abstracts and articles from
nonpeer-

reviewed magazines and proceedings should be

cited sparingly. Citation of abstracts published more
than 3 yr ago is strongly discouraged.

Citations in Text. In the body of the manuscript,

refer to authors as follows: Smith and Jones (1992) or
Smith and Jones (1990, 1992). If the sentence structure
requires that the authors’ names be included in
parentheses,

the proper format is (Smith and Jones, 1982;

Jones, 1988a,b; Jones et al., 1993) with citations listed
chronologically (i.e.,, oldest first) and then
alphabetically

within a year. Where there are more than 2 authors

of one article, the first author’s name is followed by the
abbreviation et al. Work that has not been accepted for
publication shall be listed in the text as follows: “J. E.
Jones  (institution, city, and state, personal
communication).”

The author’s own unpublished work should

be listed in the text as “(J. Smith, unpublished data).”
Personal communications and unpublished data
(including

papers under review) must not be included in

the references section.

References Section. To be listed in the references
section, papers must be published or accepted for
publication.

Manuscripts submitted for publication can be

cited as “unpublished data” in the text. In the
references

section, references shall first be listed alphabetically by
author(s)’ last name(s), and then chronologically. The
year of publication follows the authors’ names. As with
text citations, two or more publications by the same
author or set of authors in the same year shall be
differentiated

by adding lowercase letters after the date. The

dates for papers with the same first author that would
be abbreviated in the text as et al., even though the
second and subsequent authors differ, shall also be
differentiated

by letters. All authors’ names must appear

in the reference section. Journals shall be abbreviated
according to the conventional I1SO abbreviations used
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by PubMed
(http://www.ncbi.nlm.nih.gov/entrez/query.
fcgi?db=journals). A short list of journal title
abbreviations

is provided in Appendix 3 of this document. Oneword
titles are spelled out. Inclusive page numbers must

be provided and digital object identifiers (doi) should
be provided whenever possible. Sample references are
given below.

Journals

Buch, L. H., A. C. Sorensen, J. Lassen, P. Berg, J.-A.
Eriksson, J.

H. Jakobsen, and M. K. Sorensen. 2011. Hygiene-
related and

feed-related hoof diseases show different patterns of
genetic

correlations to clinical mastitis and female fertility. J.
Dairy Sci.
94:1540-1551.
3137.
Chapinal, N., A. M. de Passille, D. M. Weary, M. A.
Hayes, B. J., P.

J. Bowman, A. C. Chamberlain, K. Savin, C. P. van
Tassell, T.

S. Sonstegard, and M. E. Goddard. 2009. A validated
genomewide

association study to breed cattle adapted to an
environment

altered by climate change. PLoS ONE 4:e6676.

de Vries, M. J., and R. F. Veerkamp. 2000. Energy
balance of dairy

cattle in relation to milk production variables and
fertility. J.

Dairy Sci. 83:62-69.
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Jenkins, T. C., E. Block, and P. H. Morris. 2011.
Potassium

reduces the accumulation of trans-10, cis-12
conjugated linoleic
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microorganisms regardless of dietary fat level. J. Dairy
Sci.

94(E-Suppl. 1):509. (Abstr.)

VanRaden, P. M. 2008. Efficient methods to compute
genomic

predictions. J. Dairy Sci. 91:4414-4423.

Books

AOAC International. 2012. Official Methods of
Analysis. 19th ed.

AOAC International Gaithersburg, MD.

Goering, H. K., and P. J. Van Soest. 1970. Forage
Fiber Analyses

(Apparatus, Reagents, Procedures, and Some
Applications).

Agric. Handbook No. 379. ARS-USDA, Washington,
DC.

Lengemann, F. W., R. A. Wentworth, and C. L.
Comar. 1974.

http://dx.doi.org/10.3168/jds.2010-



Physiological and biochemical aspects of the
accumulation of

contaminant radionuclides in milk. Pages 159-170 in
Lactation:

A Comprehensive Treatise. Nutrition and Biochemistry
of Milk/

Maintenance. Vol. 3. B. L. Larson and V. R. Smith, ed.
Academic

Press, London, UK.

National Research  Council. ~ 2001.  Nutrient
Requirements of Dairy

Cattle. 7th rev. ed. Natl. Acad. Press, Washington, DC.
Conferences

Barbano, D. M. 1996. Mozzarella cheese yield: Factors
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Page 29 in Proc. Wisconsin Cheese Makers Mtg. Citr.
Dairy Res.,

Univ. Wisconsin, Madison.

National Mastitis Council. 1995. Summary of peer-
reviewed

publications on efficacy of premilking and postmilking
teat

disinfections published since 1980. Pages 82-92 in
Natl. Mastitis

Counc. Reg. Mtg. Proc., Harrisburg, PA. Natl. Mastitis
Counc.,

Inc., Madison, WI.

Other

Biernoth, G., and W. Merk, inventors. 1985.
Fractionation of milk fat

using a liquified gas or a gas in the supercritical state.
Unilever

NV-PLC, assignee. US Pat. No. 4,504,503.

FASS. 2010. Guide for the Care and Use of
Agricultural Animals

in Research and Teaching. 3rd ed. Federaton of Animal
Science

Societies, Champaign, IL.

Interbull. 2008. Genetic evaluation. Direct longevity.
Accessed Dec.

20, 2012.  http://www-interbull.slu.se/longevity/I-
aug08.html.

Kelly, M. G. 1977. Genetic parameters of growth in
purebred and

crossbred dairy cattle. MS Thesis. North Carolina State
Univ.,

Raleigh.

US Department of Agriculture, Plant and Animal
Health Inspection

Service. 2004. Blood and tissue collection at
slaughtering and

rendering establishments, final rule. 9CFR part 71.
Fed. Regist.

69:10137-10151.

Tables

The use of tables should be minimized. When used,
tables should be self-explanatory and may be the most
effective way to organize extensive data. Refer to
Scientific

Style and Format: The CSE Manual for Authors,
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Editors, and Publishers for more information on
effective

use of tables. Table 1 in this document may be

used as an example.

Tables must be prepared using the table feature

in Microsoft Word; tables prepared in other

programs (e.g., Excel) or by using spaces, tabs, and
hard returns will not convert accurately and errors can
result. When possible, tables should be organized to fit
across the page without running broadside. Be aware
of the dimensions of the printed page when planning
tables (use of more than 15 columns may create layout
problems).

Place table number and title on the same line above

the table (as shown in sample table). The table title
does not require an ending period. Do not use vertical
lines and use few horizontal lines. Bold and italic
typefaces

should not be used in tables. When it is necessary

to do so, such use must be defined in a footnote. Limit
the data field to the minimum needed for meaningful
comparison within the accuracy of the methods.

For each table, spell out the first use of abbreviations

in parentheses or in numbered footnotes. Abbrevia-
Table 1. Effect of garlic oil, diallyl disulfide, allyl
mercaptan, monensin, and lovastatin on a 17-h in vitro
batch culture rumen microbial

fermentation trial

Treatmentl

Item Control GAR300 DAD300 ALM300 MON LOV
SEM

pH 6.6 6.7 6.7 6.6 6.6 6.6 0.01

Apparent disappearance of DM, % 61.0a 50.7b 51.2b
60.4a 53.9b 62.42 1.11

Fiber digestibility

NDF, % 56.8a 44.3b 41.4b 55.9a 39.3b 60.0a 1.73
ADF, % 53.7a 36.8b 34.9b 52.5a 30.7b 57.0a 2.03

Gas, pmol 4,674.8a 3,756.9cd 3,359.7d 4,388.2ab
4,009.6bc 4,673.1a 123.34

CH4, pmol 417.3a 110.1d 131.3d 335.9b 241.7c
396.3a 21.56

Total VFA, mM 49.3a 39.7c 38.8¢ 45.4b 45.7ab 48.4ab
1.17

Individual, mol/100 mol

Acetate 61.2a 54.3d 53.9d 58.3b 56.4c 61.1a 0.53
Propionate 22.6d 25.8¢ 28.3b 22.8d 34.2a 22.8d 0.78
Butyrate 12.5¢ 16.5a 14.0bc 15.0ab 6.6d 12.4¢ 0.60
Branched-chain VFA 2.0a 1.7b 1.7b 2.0a 1.4c 2.0a
0.10

C2:C32.7a2.1b 1.9c 2.5a 1.6d 2.7a 0.07

CH4 (umol):VFA (umol) 0.20a 0.05d 0.07cd 0.15ab
0.10bcd 0.17ab 0.00

N-NH3, mg/100 mL 16.7ab 16.6bc 19.0a 17.2ab 14.4c
16.4bc 1.10

a—dMeans within a row with different superscripts
differ (P < 0.05).

1Treatments: GAR300 = 300 mg/L Allium sativa
(garlic oil); DAD300 = 300 mg/L diallyl disulfide;
ALM300 = 300 mg/L allyl mercaptan; MON

= 12.5 mg/L monensin; LOV =5 mg/L lovastatin.
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tions should conform to journal style and be consistent
with those used in the text. Avoid reference to other
tables, figures, or text.

Footnotes to tables should be numerals. Each footnote
should begin a new line (see sample table). For
differences among means within a row or column,
superscript letters should be used as appropriate
sequentially (e.g., a, ab, b, c, cd) consistently from
largest to smallest means. Probability may be indicated
thus: P < 0.10, *P < 0.05, **P < 0.01, ***P <

0.001.

Figures

To facilitate review, figures should be placed at the
end of the manuscript (separated by section breaks).
Each figure should be placed on a separate page, and
identified by the last name of the first author and figure
number. Figure captions should be typed (double
spaced) on a separate page.

e Figure size. Prepare figures at final size for
publication.

Figures should be prepared to fit one column

(8.9 cm wide), 2 columns (14 cm wide), or full-page
width (19 cm wide).

« Font size. Ensure that all type within the figure

and axis labels are readable at final publication size. A
minimum type size of 8 points (after reduction) should
be used.

* Fonts. Use Helvetica, Times New Roman, Arial,

and the symbols palette within those fonts only.

e Line weight. For line graphs, use a minimum

stroke weight of 1 point for all lines. If multiple lines
are to be distinguished, use solid, long-dash, shortdash,
and dotted lines. Avoid the use of gray or shaded

lines, as these will not reproduce well. Lines with
different

symbols for the data points may also be used to
distinguish curves.

* Axis labels. Each axis should have a description

and a unit. Units may be separated from the descriptor
by a comma or parentheses.

* Shading and fill patterns. For bar charts, use
different fill patterns if needed; e.qg., black, white, gray,
diagonal stripes. Avoid the use of multiple shades of
gray, as they will not be easily distinguishable in print.
Remove unnecessary backgrounds and gridlines from
graphs.

« Symbols. 1dentify curves and data points using

the following symbols only: o, n, s,d, m, ., n, ,, w,

g, e, r, +, or x. Symbols should be defined in the figure
caption or in a key on the figure (but not both).

* File formats. Figures can be submitted in Word,
PDF, EPS, TIFF, and JPEG formats.

* Grayscale figures. If figures are to be reproduced

in grayscale (black and white), submit in grayscale.
Often color will mask contrast problems that are
apparent

only when the figure is reproduced in grayscale.

* Color figures. If figures are to appear in color in

the print journal, files must be submitted in CMYK
color (not RGB).
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* Resolution. Minimum resolution is 300 dpi for
grayscale and color figures, and 600 dpi for line art.

* Photomicrographs. Photomicrographs must

have their unmagnified size designated, either in the
caption or with a scale bar on the figure. Reduction for
publication can make a magnification power
designation

(e.g., 100x%) inappropriate.

* Captions. The caption should provide sufficient
information that the figure can be understood without
excessive reference to the text. All author-derived
abbreviations

and symbols used in the figure should be

defined in the caption.

* General tips. Avoid the use of three-dimensional

bar charts, unless essential to the presentation of the
data. Use the simplest shading scheme possible to
present the data clearly. Ensure that data, symbols,

axis labels, lines, and key are clear and easily readable
at final publication size.

Color Charge. The cost to publish each color figure

in the print journal is $995; a surcharge for offprints
will also be assessed. At the time of submission on
Manuscript Central, authors will be asked to approve
color charges for figures that they wish to have
published

in color in the print journal. Color versions of

figures will be included in the online PDF and full-text
article at no charge.

Online-Only Data Supplements. Authors are now

able to present material online that cannot physically
be displayed in the print journal (e.g., Excel files,
video),

or that might be cost-prohibitive (e.g., extra tables or
large data sets), or that is too detailed for publication

in the print issue. A note will appear in the print
version

that more material can be found online. A small

charge may be levied for preparing data supplements;
contact journal headquarters (journals@assochg.org)
for more information. Material posted online only must
go through the review process, and consequently
should

be in an application or format easily accessible by most
reviewers and readers.

Statistical Analysis

Biology should be emphasized, but the use of incorrect
or inadequate statistical methods to analyze and
interpret biological data is not acceptable. Consultation
with a statistician is recommended. Statistical methods
commonly used in the animal sciences need not be
described in detail, but adequate references should be
Journal of Dairy Science 2013
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provided. The statistical model, classes, blocks, and
experimental unit must be designated. Any restrictions
used in estimating parameters should be defined.
Reference to a statistical package without reporting

the sources of variation (classes) and other salient
features

of the analysis, such as covariance or orthogonal



contrasts, is not sufficient. A statement of the results

of statistical analysis should justify the interpretations
and conclusions. When possible, results of similar
experiments

should be pooled statistically. Do not report

a number of similar experiments separately.

The experimental unit is the smallest unit to which

an individual treatment is imposed. For group-fed
animals,

the group of animals in the pen or the paddock is

the experimental unit; therefore, groups must be
replicated.

Repeated chemical analyses of the same sample
usually do not constitute independent experimental
units. Measurements on the same experimental unit
over time also are not independent and must not be
considered as independent experimental units. For
analysis of time effects, use time-sequence analysis.
Usual assumptions are that errors in the statistical
models are normally and independently distributed
with constant variance. Most standard methods are
robust to deviations from these assumptions, but
occasionally

data transformations or other techniques

are helpful. Most statistical procedures are based on

the assumption that experimental units have been
assigned

to treatments at random. If animals are stratified

by ancestry or weight or if some other initial
measurement

should be accounted for, the model should

include a blocking factor, or the initial measurement
should be included as a covariate.

A parameter [mean (u), variance (s2)], which defines
or describes a population, is estimated by a statistic (x#

s2). The term parameter is not appropriate to describe
a

variable,  observation, trait, characteristic, or
measurement

taken in an experiment.

Standard designs are adequately described by name
and size (e.g., “a randomized complete block design
with

6 treatments in 5 blocks”). For a factorial set of
treatments,

an adequate description might be as follows:
“Tryptophan at 0.05 or 0.10% of the diet and niacin at
5, 10, or 20 mg/kg of diet were used in a 2 x 3 factorial
arrangement in 5 randomized complete blocks, each
block consisting of littermates.” Note that a factorial
arrangement is not a design; the term “design” refers

to the method of grouping experimental units into
homogeneous

groups or blocks (i.e., the way in which the
randomization is restricted).

Standard deviation refers to the variability in a

sample or a population. The standard error (calculated
from error variance) is the estimated sampling error of
a statistic such as the sample mean. When a standard
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deviation or standard error is given, the number of
degrees

of freedom on which it rests should be specified.

When any statistical value (as mean or difference of 2
means) is mentioned, its standard error or confidence
limit should be given. The fact that differences are

not “statistically significant” is no reason for omitting
standard errors. They are of value when results from
several experiments are combined in the future. They
also are useful to the reader as measures of efficiency
of experimental techniques. A value attached by “+” to
a number implies that the second value is its standard
error (not its standard deviation). Adequate reporting
may require only 1) the number of observations,

2) arithmetic treatment means, and 3) an estimate of
experimental error. The pooled standard error of the
mean is the preferred estimate of experimental error.
Standard errors need not be presented separately for
each mean unless the means are based on different
numbers of observations or the heterogeneity of the
error

variance is to be emphasized. Presenting individual
standard errors clutters the presentation and can
mislead

readers.

For more complex experiments, tables of subclass
means and tables of analyses of variance or covariance
may be included. When the analysis of variance
contains

several error terms, such as in split-plot and repeated
measures designs, the text should indicate clearly
which mean square was used for the denominator of
each F statistic. Unbalanced factorial data can present
special problems. Accordingly, it is well to state how
the computing was done and how the parameters were
estimated. Approximations should be accompanied by
cautions concerning possible biases.

Contrasts (preferably orthogonal) are used to answer
specific questions for which the experiment was
designed:;

they should form the basis for comparing treatment
means. Nonorthogonal contrasts may be evaluated

by Bonferroni t statistics. The exact contrasts tested
should be described for the reader. Multiple-range tests
are not appropriate when treatments are orthogonally
arranged. Fixed-range, pairwise, multiple comparison
tests should be used only to compare means of
treatments

that are unstructured or not related. In factorial
treatment arrangements, means for main effects

should be presented when important interactions are
not present. Means for individual treatment
combinations

also should be provided in table or text so that

future researchers may combine data from several
experiments

to detect important interactions. An interaction

may not be detected in a given experiment because

of a limitation in the number of observations.

The terms significant and highly significant
traditionally



have been reserved for P < 0.05 and P < 0.01,
respectively;

however, reporting the P-value is preferred to the
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use of these terms. For example, use “. . . we observed
a difference (P < 0.05) between control and treated
samples” rather than . . . we observed a significant (P
< 0.05) difference between control and treated
samples.”

When available, the observed significance level (e.g., P
0.03) should be presented rather than merely P < 0.05
or

P < 0.01, thereby allowing the reader to decide what to
reject. Other probability (alpha) levels may be
discussed

if properly qualified so that the reader is not misled.

Do not report P-values to more than 3 places after the
decimal (2 significant digits are usually sufficient).
Regardless

of the probability level used, failure to reject a
hypothesis should be based on the relative
consequences

of Type I and II errors. A “nonsignificant” relationship
should not be interpreted to suggest the absence of a
relationship. An inadequate number of experimental
units or insufficient control of variation limits the
power

to detect relationships. Avoid the ambiguous use of P >
0.05 to declare nonsignificance, such as indicating that
a

difference is not significant at P > 0.05 and
subsequently

declaring another difference significant (or a tendency)
at P < 0.09. In addition, readers may incorrectly
interpret

the use of P > 0.05 as the probability of a beta error,
not an alpha error.

Present only meaningful digits. A practical rule is

to round values so that the change caused by rounding
is less than one-tenth of the standard error. Such
rounding increases the variance of the reported value
by less than 1%, so that less than 1% of the relevant
information contained in the data is sacrificed. In most
cases, 2 or 3 significant digits (not decimal places) are
sufficient.

Sensory Data

Sensory data should comply with the “Statement of
Policy in the Report of the Committee on Sensory Data
to the Journal Management Committee of the
American

Dairy Science Association, 1986, Journal of Dairy
Science 69:298.

Nomenclature

Genes and Proteins. The journal recommends

using internationally accepted symbols for genes and
proteins; such symbols may be used without definition.
Symbols for specific genes and proteins can be
obtained

by querying the gene database of PubMed (http://mwww.
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ncbi.nlm.nih.gov/pubmed). Nomenclature rules for
humans,

nonhuman primates, and livestock are available

at http://www.genenames.org, and rules for mice and
rats are at http://www.informatics.jax.org/mgihome//
nomen/strains.shtml. Gene symbols should be shown

in italics (e.g., SERPINA14) and proteins in roman text
(e.g., SERPINA14). Gene symbols are generally shown
in all uppercase letters (e.g., LHB), except in mice and
rats, where only the first letter is capitalized (e.g., Lhb)
Single Nucleotide Polymorphisms. The increasing
number of SNP association studies and the
improvements

in bovine genome annotation require a

standardized SNP nomenclature for unequivocal and
correct SNP identification. Additionally, information
regarding the SNP investigated should be easily
accessible

in a publicly available database. Therefore, all

relevant SNP included in a study should be listed with
their unique RefSNP (rs) or submitted SNP (ss)
number

(if rs number is not yet available) as indicated in

the public domain NCBI dbSNP database (http://www.
ncbi.nlm.nih.gov/snp). If the SNP investigated do not
yet have an entry in the NCBI dbSNP database, the
authors of the manuscript are responsible for
submitting

all the required information to NCBI (see http://
www.ncbi.nlm.nih.gov/projects/SNP/) for depositing
the SNP into the database and obtaining a unique ss
number for the SNP. In the text of the manuscript, use
the rs/ss number of the SNP or an alternative
standardized

nomenclature.

Microorganisms. All microorganisms must be

named by genus and species. The name of the genus
must appear in full the first time that the
microorganism

is cited in the abstract, in the body of the paper,

and in each table and figure legend. Thereafter, the
genus can be abbreviated by its first initial unless it
will be confused with other microorganisms cited in
the

paper, in which case each genus should be abbreviated
to use enough letters to avoid confusion (e.g., Strep. vs.
Staph.). The formal, binomial names of all
microorganisms

should be in italics. Specific strain designations

and numbers should be used when appropriate.
Authorities

are not required.

For microorganisms that are genetic variants of a
parent strain, the genotypic and phenotypic properties
should be cited according to the procedures described
by Demerec et al. (1966) in Genetics 54:61-76.
Phenotypes should be identified by 3 letters; the first

is capitalized. Genotypes should be identified by 3
lowercase italic letters. Superscript plus (+) signs

are used to refer to a wild-type. The serial isolation
number is placed after the locus symbol for mutations.



The delta symbol is used to indicate deletions.
Nomenclature for bacterial plasmids should be cited
according to Novick et al. (1976) in Bacteriological
Reviews 40:168-189.

Enzymes. Mention of an enzyme should include the
EC number.
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In Vitro Antimicrobial Susceptibility Tests

Please refer to the JDS policy in Appendix 4 of this
document.

Miscellaneous Usage Notes

Abbreviations. Abbreviations should not be used in
the title, key words, or to begin sentences, except when
they are widely known throughout science (e.g., DNA,
RNA) or are terms better known by their abbreviation
(e.g., 1gG, CD). Abbreviations may be used in heads
within the paper if they have been first defined within
the text. The inside front cover of every issue of the
journal lists abbreviations that can be used without
definition. The list is subject to revision at any time,
so authors should always consult the most recent issue
of the journal (or the updated list at http://www.
journalofdairyscience.org) for relevant information.
Abbreviations are allowed when they help the flow of
the manuscript; however, excessive use of
abbreviations

can confuse the reader. The suitability of abbreviations
will be evaluated by the reviewers and editors during
the review process and by the technical editor during
editing. As a rule, author-derived abbreviations should
be in all capital letters. Terms used fewer than 3 times
after first use must be spelled out in full rather than
abbreviated. Do not use capitalized whole words (e.g.,
CORN) as abbreviations, or single-letter abbreviations
that could be confused with chemical elements (e.g., P,
C, S). All terms are to be spelled out in full with the
abbreviation

following in bold type in parentheses the first

time they are mentioned in the main body of the text.
Abbreviations shall be used consistently thereafter.
The abstract, text, each table, and each figure must

be understood independently of each other. Therefore,
abbreviations shall be defined within each of these
units of the manuscript.

Plural abbreviations do not require Chemical
symbols and 1-letter and 3-letter abbreviations for
amino acids do not need definition. Bacterial genus
names are abbreviated according to the guidelines
recommended in Scientific Style and Format (7th ed.),
and the abbreviated form should not be shown in bold
at first use. Units of measure, except those in the
standard JDS abbreviation list, should be abbreviated
according to standard Sl usage and do not need to be
defined. See Appendix 2 for a list of commonly used
terms.

International Words and Phrases. Non-English
words in common usage (i.e., given in recent editions
of standard dictionaries) will not appear in italics (e.g.,
in vitro, in vivo, ad libitum, in situ, a priori). However,
genus and species of plants, animals, or bacteria and

g 9
S.
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viruses should be italicized. Authors must indicate
accent marks and other diacriticals on international
names and institutions. German nouns shall begin

with capital letters.

Capitalization. Breed and variety names are to be
capitalized (e.g., Holstein, Danish Red). Trademarked
or registered names should be capitalized, but no ™

or ® symbols should be used. Proper nouns should be
capitalized.

Numbers and Units. The Journal of Dairy Science
uses the Council of Science Editors’ number

style given in the seventh edition of Scientific Style
and Format.

Numbers less than 1 shall be written with preceding
zeros (e.g., 0.75). All numbers shall be written as
digits;

a comma separator must be used in numbers greater
than 999. Measures must be in the metric (SI) system;
however, US equivalents may be given in parentheses.
Units of measure not associated with a numeric value
must be written out rather than abbreviated (e.g., lysine
content was measured in milligrams per kilogram

of diet) unless used parenthetically. Measures of
variation

must be defined in the Abstract and in the body of

the paper at first use.

General Usage. Note that “and/or” is not permitted;
choose the more appropriate meaning or use “x or y or
both.”

Use the slant line only when it means “per” with
numbered units of measure or “divided by” in
equations.

Use only one slant line in a given expression:

e.g., g/cow per day. The slant line may not be used to
indicate ratios or mixtures.

Use “to” instead of a hyphen to indicate a range of
values in text; an en-dash may be used to indicate a
range in parenthetical text or tables.

Insert spaces around all signs (except slant lines) of
operation (=, —, +, x, >, or <) when these signs occur
between 2 items.

Items in a series should be separated by commas:
e.g.,a, b, andc.

Restrict the use of “while” and “since” to meanings
related to time. Appropriate substitutes include “and,”
“but,” or “whereas” for “while” and ‘“because” or
“although”

for “since.”

Commercial Products. The use of names of
commercial

products should be minimized. When a commercial
product is being tested as part of the experiment,

the manufacturer and location should be given
parenthetically at first mention in text, tables, and
figures, but, when possible, the generic name should
be used thereafter. Only generic names should be used
in article titles. Trademark symbols and registration
marks should not be used and will be removed.

Avoid describing a method as “per manufacturer’s
instructions.” If the product goes out of production, the
12 Journal of Dairy Science Instructions to Authors
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method will be lost to readers. Many products come
with literature references; try to use references that
can be found by other researchers to describe a method
being used.

Supplemental Information

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

Journal Title Abbreviations. A list of standard
abbreviations for common journal titles and words
used in citations is available in Appendix 3.

Sl Units. The following site (National Institute of
Standards and Technology) provides a comprehensive
guide to Sl units and usage: http://physics.nist.gov/
cuu/Units/index.html.

Figure and Table Preparation Guidelines. Current
information on figure and table preparation can be
found at http://www.journalofdairyscience.org/.
Manuscript Central Instructions. Manuscripts

are submitted at http://mc.manuscriptcentral.com/jds.
Full user instructions for using the Manuscript Central
system are available at http://mc.manuscriptcentral.
com/jds/index.htmI?mode=instruction.

*Use generally restricted to tables and parenthetical
expressions.

Appendix 1

ABBREVIATIONS

Revised January 2012

The following abbreviations may be used without
definition in the Journal of Dairy Science. In addition,
abbreviations of all chemical elements, common
combinations

of chemical elements, SI units of measure used with a
value, and common amino acids (3-letter and 1-letter
abbreviations) should be used without definition.
Abbreviations

are generally not permitted in the title, running head,
and key words. Plural abbreviations do not require “s”.

Use

AA =amino acid

ACTH = adrenocorticotropin

AMP = adenosine monophosphate

ANOVA = analysis of variance

ATP = adenosine triphosphate

ATPase = adenosine triphosphatase

BLUP = best linear unbiased predictor

BSA = bovine serum albumin

cDNA = complementary deoxyribonucleic acid

cRNA = complementary ribonucleic acid

DEAE = diethyl amino ethyl

DNA = deoxyribonucleic acid

DNase = deoxyribonuclease

EDTA = ethylenediaminotetraacetate

ELISA = enzyme-linked immunosorbent assay

FSH = follicle-stimulating hormone

GAPDH = glyceraldehyde 3-phosphate dehydrogenase

GnRH = gonadotropin-releasing hormone

HEPES = N-2-hydroxyethyl piperazine-N'-
ethanesulfonic acid
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HPLC = high performance (pressure) liquid
chromatography

IFN = interferon

Ig = immunoglobulin

IL = interleukin

LH = luteinizing hormone

mADb = monoclonal antibody

mRNA = messenger ribonucleic acid

NAD = nicotinamide adenine dinucleotide
NADP = nicotinamide adenine dinucleotide phosphate
NADPH?2 = reduced nicotinamide adenine dinucleotide
phosphate

PAGE = polyacrylamide gel electrophoresis

PCR = polymerase chain reaction

PGF2a = prostaglandin F2a

REML = restricted maximum likelihood

RFLP = restriction fragment length polymorphism
RIA = radioimmunoassay

RNA = ribonucleic acid

RNase = ribonuclease

rRNA = ribosomal ribonucleic acid

Tris = tris(hydroxymethyl)aminomethane

UHT = ultra-high temperature

UV = ultraviolet

Define in Abstract; Unrestricted Use Elsewhere
ADF = acid detergent fiber

ADG = average daily gain

ADL = acid detergent lignin

ADIN = acid detergent insoluble nitrogen

ADP = adenosine diphosphate

Al = artificial insemination

BCS = body condition score

BHBA = B-hydroxybutyrate

bST = bovine somatotropin

BTA = Bos taurus autosome

BUN = blood urea nitrogen

BW = body weight

Cl = confidence interval*

CN = casein

CNS = coagulase-negative staphylococci

CoA = coenzyme A

CP = crude protein

CV = coefficient(s) of variation*

DCAD = dietary cation-anion difference

df = degrees of freedom*

DHI(A) = Dairy Herd Improvement (Association)
DIM = days in milk

DM = dry matter

DMI = dry matter intake

EBV = estimated breeding value

ECM = energy-corrected milk

ETA = estimated transmitting ability

FA = fatty acid

FCM = fat-corrected milk

FFA = free fatty acids

GC-MS = gas chromatography-mass spectrometry
GLC = gas-liquid chromatography

h2 = heritability*

HTST = high temperature, short time

IGF = insulin-like growth factor

IMI = intramammary infection



LA = lactalbumin

LG = lactoglobulin

LPS = lipopolysaccharide

LSD = least significant difference*
LSM = least squares means*

ME = metabolizable energy

MIC = minimum inhibitory concentration
MP = metabolizable protein

MS = mean square*

MUFA = monounsaturated fatty acids
MUN = milk urea nitrogen

n = number of samples*

NAN = nonammonia nitrogen

NDF = neutral detergent fiber
NDIN = neutral detergent insoluble N
NDM = nonfat dry milk

NEFA = nonesterified fatty acids
NEG = net energy for gain

NEL = net energy for lactation
NEM = net energy for maintenance
NFC = nonfiber carbohydrates

NPN = nonprotein nitrogen

NRC = National Research Council
NS = nonsignificant*

NSC = nonstructural carbohydrates
OM = organic matter

PBS = phosphate-buffered saline
PMNL = polymorphonuclear neutrophilic leukocyte
PTA = predicted transmitting ability
PUFA = polyunsaturated fatty acids
r = correlation coefficient*

R2 = coefficient of determination*
QTL = quantitative trait loci

RDP = rumen-degradable protein
RUP = rumen-undegradable protein
SARA = subacute ruminal acidosis
SCC = somatic cell count

SCM = solids-corrected milk

SCS = somatic cell score

SD = standard deviation*

SDS = sodium dodecyl sulfate

SE = standard error*

SEM = standard error of the mean*
SFA = saturated fatty acids

SNF = solids-not-fat

SNP = single nucleotide polymorphism
SPC = standard plate count

SS = sums of squares*

TCA = trichloroacetic acid

TDN = total digestible nutrients
TMR = total mixed ration(s)

TS =total solids

UF = ultrafiltration, ultrafiltered
VFA = volatile fatty acids

Appendix 2

Selected Units and Terms

The following abbreviations and terms can be used
without definition in the Journal of Dairy Science.
afternoon p.m.

atomic mass unit amu

atmosphere atm

base pair bp

calorie (gram) cal
celsius (with number) °C
centimeter cm
centimeter, square cm2
circa ca.

centimorgan cM
centipoise cP

central processing unit CPU
colony-forming unit cfu
counts per minute cpm
counts per second cps
crossed with, times x
cubic cu

cubic centimeter cc, cm3
cubic millimeter mm3
curie Ci

cycles per second (hertz) Hz
day(s) d

dalton Da

deci d (prefix)

deciliter dL

equivalents Eq
foot-candle use Ix

gram g

gravity g

hectare ha

hour(s) h

inside diameter i.d.
international unit U
intramuscularly i.m.
intraperitoneally i.p.
intravenously i.v.

joule J

kilo k (prefix)

kilobase kb

kilobyte KB

kilocalorie kcal
kilogram kg

Klett units KU
kiloelectron volts keV
kilopascal kPa

liter L

logarithm (natural) In
logarithm (base 10) log10
lux Ix

mega M (prefix)

meter m

metric tonne tonne/t
micro p (prefix)
microcurie pCi
micro-einstein pE
microfarads pF
microgram g
microliter pL.

milli m (prefix)
milliliter mL

millimeters of mercury mm Hg
millimolar (concentration) mM

millimole (mass) mmol
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minute(s) min

molar (concentration) M
molar (mass) mol

mole (number, mass) mol
month(s) mo

morning a.m.

nano n (prefix)

newton N

normal (concentration) N
nanogram ng
osmolality use mmol/kg
outside diameter 0.d.
parts per billion pg/kg
parts per million mg/kg
pascal Pa

pico p (prefix)

picogram pg
plaque-forming unit pfu
probability P

rennet activity unit RU
revolutions per minute rpm
second(s) s

siemens S

species spp.
subcutaneous s.c.
subspecies ssp.

unit U

volt V

volume vol
volume/volume vol/vol (use parenthetically)
watt W

week(s) wk
weight/volume wt/vol (use parenthetically)
year(s) yr

Amino Acids

alanine Ala

arginine Arg

asparagine Asn

aspartic acid Asp
citrulline Cit

cysteine Cys

glutamic acid Glu
glutamine GIn

glycine Gly

histidine His

isoleucine lle

leucine Leu

lysine Lys

methionine Met
ornithine Orn
phenylalanine Phe
proline Pro

serine Ser

threonine Thr
tryptophan Trp

tyrosine Tyr

valine Val

Appendix 3
Abbreviations of Frequently Cited Journals
Acta Agric. Scand. A Anim. Sci.

Acta Endocrinol.

Acta Theriol.

Adv. Carbohydr. Chem. Biochem. (since 1968)
Adv. Exp. Med. Biol.

Adv. Genet.

Adv. Protein Chem.

Adv. Vet. Sci. Comp. Med. (since 1969)
Agric. Biol. Chem.

Am. J. Anat.

Am. J. Clin. Nutr.
Am. J. Clin. Pathol.
Am. J. Obstet. Gynecol.
Am. J. Opthalmol.
Am. J. Pathol.

Am. J. Physiol.
Am. J. Vet. Res.
Anal. Biochem.
Anal. Chem.

Anat. Rec.

Anim. Behav.

Anim. Breed. Abstr.
Anim. Feed Sci. Technol.
Anim. Prod.

Anim. Reprod. Sci.

Ann. Biol.

Anim. Biochim. Biophys.
Ann. New York Acad. Sci.
Ann. Rech. Vet.

Ann. Zootech. (Paris)
Annu. Rev. Biochem.

Annu. Rev. Pharmacol. Toxicol. Antibiot. Chemother.

Appl. Anim. Ethol.

Appl. Environ. Microbiol. (since 1976)
Arch. Biochem. Biophys.

Arch. Gefluegelkd.

Arch. Tierernahr.

Arch. Tierz.

Asian-australas. J. Anim. Sci.
Aust. J. Agric. Res.

Aust. J. Biol. Sci.

Aust. J. Dairy Technol.

Aust. J. Exp. Biol. Med. Sci.
Aust. Vet. J.

Bacteriol. Rev.

Behav. Processes

Biochemistry

Biochem. J.

Biochem. Biophys. Res. Commun.
Biochimie

Biochim. Biophys. Acta

Biol. Reprod.

Biol. Technol.

Biometrics

Bioscience

Bio/Technology (New York)
Biotechnol. Bioeng. Biotechnol. Lett.
Br. J. Nutr.

Br. Vet. J.

Cancer Res.

Can. Inst. Food Sci. Technol. J.
Can. J. Anim. Sci.



Can. J. Comp. Med.

Can. J. Genet. Cytol.

Can. J. Physiol. Pharmacol.

Can. J. Zool.

Can. Med. Assoc. J.

Carbohydr. Res.

Cell. Tissue Res.

Cheese Rep.

Chem. Ind. (Lond.)

Clin. Chem.

Clin. Chim. Acta

Clin. Endocrinol.

Clin. Toxicol. Comp. Biochem. Physiol. (now in series:
(A Comp. Physiol., B Comp. Biochem., C Comp.
Pharmacol., or C Comp. Pharmacol. Toxicol.)
Compend. Contin. Educ. Proc. Vet.

Cornell Vet.

CRC Crit. Rev. Biochem.

Cult. Dairy Prod. J.

Curr. Opin. Biotechnol. Dairy Field

Dairy Ind. Int.
Dairy Sci. Abstr.
Dev. Biol.

DNA Cell Biol. (since 1989)

DNA (New York); changed in 1989 to DNA Cell Biol.
Domest. Anim. Endocrinol.

Dtsch. Tierarztl. Wochenschr.; continued in 1972 by
DTW Dtsch. Tierarztl. Wochenschr.
Electrophoresis

Endocrinology

Eur. J. Biochem.

FASEB J.

FEBS Lett.

Fed. Proc. (now FASEB J.)

FEMS Microbiol. Immunol.

Fertil. Steril.

Food Eng. (New York)

Food Res.

Food Technol.

Gastroenterology

Gen. Comp. Endocrinol.

Gene (Amst.)

Genet. Sel. Evol.

Genetics

Horm. Behav.

Immunol. Today

Indian J. Dairy Sci.

Infect. Immun.

Int. Dairy J.

Int. J. Food Microbiol.

Jpn. Agric. Res. Q.

J. Agric. Food Chem.

J. Agric. Sci. [(Camb.) if published in England
(before 1991)]

J. Am. Oil Chem. Soc.

. Am. Vet. Med. Assoc.

. Anim. Sci.

. Appl. Physiol.

. AOAC; continued in 1992 by J. AOAC Int.
. Bacteriol.

. Biol. Chem.

[ SN SEFE SEFE SEPEN GEPEN )
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J. Br. Grassl. Soc.

J. Cell Biol.

J. Cell Physiol.

J. Chromatogr.; continued in 1994 by J. Chromatogr.
Aand B

. Clin. Endocrinol. Metab.

. Clin. Invest.

. Clin. Pathol. (Lond.)

. Comp. Pathol.

. Cult. Dairy Prod.

. Dairy Res.

. Dairy Sci.

. Endocrinol.

. Environ. Pathol. Toxicol. Oncol.
. Exp. Anal. Behav.

. Exp. Biol.

. Exp. Med.

. Food Sci.

. Food Prot.

. Gen. Microbiol.

. Gen. Physiol.

. Hered.

. Immunol.

. Immunol. Methods

. Infect. Dis.

. Lab. Clin. Med.

. Leukocyte Biol.

. Lipid Res.

. Mol. Biol.

. Morphol.

. Nutr.

. Pharmacol. Exp. Ther.

. Physiol. (Lond.) [or (Paris)]
. Range Manage.

. Reprod. Fertil.

. Sci. Food Agric.

. Soc. Dairy Technol.

. Texture Stud.

. Toxicol. Environ. Health

. Ultrastruct. Res.

. Ultrastruct. Mol. Struct. Res.
. Vet. Med. Ser. Aor B

J. Vet. Res. J. Zool. (Lond.)
Jpn. J. Zootech. Sci.

Lab. Anim.

Lait

Lebenson. Wiss. Technol.
Lipids

Livest. Prod. Sci.; continued in 2006 by Livest. Sci.
Milchwissenschaft

Mol. Cell. Endocrinol.

Mol. Gen. Genet. Nature (Lond.)
Neuroendocrinology

New Engl. J. Med.

Neth. J. Agric. Sci.

Neth. Milk Dairy J.

Nutr. Res.

Rev. N.Z. J. Dairy Sci. Technol.
Obstet. Gynecol.
Onderstepoort J. Vet. Res.
Pharmacol. Rev.

[ SEFINY SEPEN SEPRS SEPE GEPE GEFR GEF GEFRN GEFRN GEFEN G G PR G I IR I IR RPN GEF I IR I IR P G D GEPR GEFR RPN GEPR GEFR GEFEN GEPRN SRR I )



Physiol. Rev.

Physiol. Zool.

Poult. Sci.

Proc. Natl. Acad. Sci. USA

Proc. Soc. Exp. Biol. Med.

Process Biochem.

Protein Expr. Purif.

Recent Prog. Lipid Res.

Reprod. Fertil. Dev.

Res. Vet. Sci.

Science

Sci. Tecn. Latt. Cas.

Theor. Appl. Genet.

Theriogenology

Toxicol. Appl. Pharmacol.

Transgenic Res.

Vet. Clin. North Am. Food Anim. Pract.
Vet. Immunol. Immunopathol.

Vet. Rec.

Vet. Res. Commun.

Z. Tierz. Zuchtungsbiol.; continued in 1985 by
J. Anim. Breed. Genet.

Zentralbl. Veterinarmed. A, B, or C; continued in 2000
by J. Vet. Med. Ser. Aor B

Z. Lebensm. Unters. Forsch.

Appendix 4

Journal of Dairy Science Policy on In Vitro
Antimicrobial Susceptibility Tests

Authors should avoid the use of the term “antibiotic”
when referring to a specific agent unless that agent is
naturally occurring and unmodified (e.g., penicillin).
The broader term “antimicrobial agent” is preferred
because

it includes naturally produced agents, semisynthetic
agents, and totally synthetic agents. The term
“susceptibility” should be used instead of “sensitivity.”
Authors unfamiliar with antimicrobial susceptibility
testing should obtain CLSI (formerly NCCLS)
document

M31 (Clinical Laboratory Standards Institute,

940 W. Valley Rd., Suite 1400, Wayne, PA 19087-
1898)

for specific information regarding antimicrobial
susceptibility

testing of veterinary pathogens. CLSI or

NCCLS equivalent methods for antimicrobial
susceptibility

testing available outside the US are also acceptable.

A list of these methods is available at http://maww.
oie.int/eng/normes/mmanual/a_00021.htm.

Two methods are generally used to generate
antimicrobial

susceptibility data: the agar disk diffusion

(ADD) method and the minimum inhibitory
concentration

(MIC) method. The use of the term “Kirby-Bauer”

to refer to the ADD method is incorrect and should be
avoided. The correct citation for this method is the
“disk

diffusion method of Bauer et al.” The ADD method is
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a qualitative method and results should be reported as
susceptible, intermediate, or resistant (SIR). If zone

of inhibition diameters are reported, these should be
reported in millimeters.

The MIC method is quantitative and results should

be reported in micrograms per milliliter (ug/mL).

The minimum summary statistics for reporting MIC
results from multiple strains of an organism are the
MIC50, the MIC90, and the range. The MIC50 and
MIC90

represent the concentrations required to inhibit 50 and
90% of the strains, respectively. The MIC50 and
MIC90

reported should be the actual concentrations tested, not
values calculated from the actual data obtained. When
<10 isolates of a species are tested, tabulate only the
MIC range of each antimicrobial agent tested. If more
than a single drug is studied, insert a column labeled
“test agent” between the columns listing the organisms
and the columns containing the numerical data, and
record data for each agent in the same isolate order. In
addition, the percentage of strains categorized as
susceptible,

intermediate, or resistant may be reported.

If only one of these categories is to be reported, the
percent susceptible value is preferred. The percentage
of resistant isolates is to be reported for an agent, it
should include isolates categorized as intermediate.
The percentage of strains susceptible or resistant

to an antibiotic at its breakpoint concentration may

be given only if an appropriate breakpoint has been
approved, as by CLSI. Given the paucity of approved
breakpoints for mastitis pathogens, authors may use
breakpoints from other species (e.g., human
breakpoints

for ampicillin or canine breakpoints for enrofloxacin).
However, authors must clearly state that the
breakpoints are not approved for mastitis pathogens.
Moreover, authors cannot assign breakpoints or use
breakpoints from related antibiotics (except for class
testing purposes) or breakpoints developed for other
methods.

Authors must indicate that the appropriate quality
control tests were performed. Information regarding
the frequency of testing and the specific strains tested
should be provided. The frequency of quality control
testing and organisms tested should conform to the
recommendations

in the CLSI standard (document M31)

or equivalent. A single statement in the manuscript
indicating that the results obtained for the quality
control

documents were within published ranges is acceptable.
However, authors may be requested to provide

the quality control information during the manuscript
review cycle.
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ANEXO 2

SEMINA Ciéncias Agrarias — Normas editoriais para publicacao
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Normas editoriais para publicacdo na Semina: Ciéncias Agrarias, UEL.

A partir de 01 de abril de 2014, os artigos poderao ser submetidos em portugués ou
inglés, mas somente serdo publicados em inglés. Os artigos submetidos em portugués, apds o aceite,
deverdo ser obrigatoriamente traduzidos para o inglés.

Os artigos enviados para a revista até esta data e que estdo em tramitacdo poderao ser
publicados em portugués, entretanto, se traduzidos para o inglés terao prioridade na
publicagao.

Todos os artigos, apds o aceite deverdo estar acompanhados (como documento suplementar) do
comprovante de traducdo ou correcdo de um dos seguintes tradutores:

American Journal Experts

Editage

Elsevier
http://www.proof-reading-service.com
http://www.academic-editing-services.com/
http://www.publicase.com.br/formulario.asp

O autor principal devera anexar no sistema o documento comprobatorio dessa correcdo na pagina de
submissao em “Docs. Sup.”

OBSERVACOES:

1) Os manuscritos originais submetidos a avaliacdo sdo inicialmente apreciados pelo Comité Editorial da
Semina: Ciéncias Agrarias. Nessa analise, sdo avaliados os requisitos de qualidade para publicacdo na
revista, como: escopo; adequacdo as normas da revista; qualidade da redacgdo; fundamentacdo tedrica;
atualizagdo da revisdo da literatura; coeréncia e precisdo da metodologia; contribuicdo dos resultados;
discussdo dos dados observados; apresentacdo das tabelas e figuras; originalidade e consisténcia das
conclusdes. Se o niumero de trabalhos com manuscrito ultrapassar a capacidade de analise e de
publicacdo da Semina: Ciéncias Agrarias é feita uma comparacdo entre as submissoes, e sdo
encaminhados para assessoria Ad hoc, os trabalhos considerados com maior potencial de contribuicao
para o avanco do conhecimento cientifico. Os trabalhos ndo aprovados nesses critérios sdo arquivados e
os demais sdo submetidos a analise de pelo menos dois assessores cientificos, especialistas da area
técnica do artigo, sem a identificagdo do(s) autor(es). Os autores cujos artigos forem arquivados, ndo
terdo direito a devolugdo da taxa de submissao.

2) Quando for o caso, deve ser informado que o projeto de pesquisa que originou o artigo foi executado
obedecendo as normas técnicas de bioseguranca e ética sob a aprovagdo da comissdo de ética
envolvendo seres humanos e/ou comissao de ética no uso de animais (nome da Comissao, Instituicdo e
n° do Processo).

NAO SERAO ACEITOS MANUSCRITOS EM QUE:

a) O arquivo do artigo anexado do trabalho contenha os nomes dos autores e respectiva afiliacao;
b) Nao tenha sido realizado o cadastro completo de todos os autores nos metadados de submissdo;

c) N&o tenha sido incluido no campo COMENTARIOS PARA O EDITOR, um texto que aponte a relevancia
do trabalho (importéncia e diferencial em relacdo a trabalhos ja existentes), em até 10 linhas;

d) N&o estejam acompanhados de documento comprobatério da taxa de submissdo, em documento
suplementar "Docs. Sup.” no ato da submissao;


http://www.journalexperts.com/en/translation
http://www.editage.com.br/manuscriptediting/index.html
http://webshop.elsevier.com/languageservices/
http://www.proof-reading-service.com/
http://www.academic-editing-services.com/
http://www.publicase.com.br/formulario.asp

130

e) Nao estejam acompanhados dos seguintes documentos suplementares: graficos, figuras, tabelas,
fotos e outros, EM VERSAO ORIGINAL.

RESTRICAO POR AREA:

PARA A AREA DE AGRONOMIA NAO SERAO ACEITOS MANUSCRITOS EM QUE:

a) Os experimentos com cultura in vitro sejam limitados ao melhoramento dos protocolos ja
padronizados ou que ndo fornecam novas informagGes na area;

b) Os experimentos de campo ndo incluam dados de pelo menos dois anos ou de varias localidades
dentro do mesmo ano;

c) Os experimentos se refiram apenas a testes sobre a eficiéncia de produtos comerciais contra agentes
bidticos, abidticos ou estresses fisioldgicos;

d) Envolvam apenas bioensaios (screening) de eficacia de métodos de controle de insetos, acaros ou
doencas de plantas, exceto se contiverem contribuicdo importante sobre mecanismos de acdo numa
perspectiva de fronteira do conhecimento;

e) O objetivo seja limitado a registrar a ocorréncia de espécies de pragas ou patdgenos ou associagoes
entre hospedeiros em novas localidades dentro de regides geograficas onde eles ja sejam conhecidos.
Registros de espécies ou associagdes conhecidas so6 serdo considerados em novas zonas ecoldgicas. Os
registros de distribuicdo devem se basear em ecossistemas, e ndo em fronteiras politicas.

PARA A AREA DE VETERINARIA

a) A publicacdo de relatos de casos € restrita e somente serdo selecionados para tramitacdo aqueles de
grande relevancia ou ineditismo, com real contribuigdo ao avango do conhecimento para a area
relacionada.

Categorias dos Trabalhos
a) Artigos cientificos: no maximo 20 paginas incluindo figuras, tabelas e referéncias bibliograficas;

b) Comunicagdes cientificas: no maximo 12 paginas, com referéncias bibliograficas limitadas a 16
citacGes e no maximo duas tabelas ou duas figuras ou uma tabela e uma figura;

b) Relatos de casos: No maximo 10 pdaginas, com referéncias bibliograficas limitadas a 12 citagdes e no
maximo duas tabelas ou duas figuras ou uma tabela e uma figura;

c) Artigos de revisdao: no maximo 25 paginas incluindo figuras, tabelas e referéncias bibliograficas.
Apresentacao dos Trabalhos

Os originais completos dos artigos, comunicagdes, relatos de casos e revisdes podem ser escritos em
portugués ou inglés no editor de texto Word for Windows, em papel A4, com numeragao de linhas por
pagina, espagamento 1,5, fonte Times New Roman, tamanho 11 normal, com margens esquerda e direita
de 2 cm e superior e inferior de 2 cm, respeitando-se o nimero de paginas, devidamente numeradas no
canto superior direito, de acordo com a categoria do trabalho.

Figuras (desenhos, gréficos e fotografias) e Tabelas serdo numeradas em algarismos arébicos e devem
ser incluidas no final do trabalho, imediatamente apds as referéncias bibliograficas, com suas respectivas
chamadas no texto. Alem disso, as figuras devem apresentar boa qualidade e deverdo ser anexadas nos
seus formatos originais (JPEG, TIF, etc) em “Docs Supl.” na pagina de submissdo. Nao serdo aceitas
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figuras e tabelas fora das seguintes especificagdes: Figuras e tabelas deverao ser apresentadas nas
larguras de 8 ou 16 cm com altura maxima de 22 cm, lembrando que se houver a necessidade de
dimensodes maiores, no processo de editoracdo havera redugdo para as referidas dimensoes.

Observacdo: Para as tabelas e figuras em qualquer que seja a ilustragdo, o titulo deve figurar na parte
superior da mesma, seguida de seu nimero de ordem de ocorréncia em algarismo arabico, ponto e o

respectivo titulo.

Indicar a fonte consultada abaixo da tabela ou figura (elemento obrigatorio). Utilizar fonte menor (Times
New Roman 10).

Citar a autoria da fonte somente quando as tabelas ou figuras ndo forem do autor.

Ex: Fonte: IBGE (2014), ou Source: IBGE (2014).

Preparacao dos manuscritos
Artigo cientifico:

Deve relatar resultados de pesquisa original das areas afins, com a seguinte organizagdo dos topicos:
Titulo; Titulo em inglés; Resumo com Palavras-chave (no maximo seis palavras, em ordem alfabética);
Abstract com Key words (no maximo seis palavras, em ordem alfabética); Introdugdo; Material e
Métodos; Resultados e Discussdo com as conclusées no final da discussdo ou Resultados; Discussdo e
ConclusGes separadamente; Agradecimentos; Fornecedores, quando houver e Referéncias Bibliograficas.
Os topicos devem ser destacados em negrito, sem numeragdo, quando houver a necessidade de subitens
dentro dos topicos, os mesmos devem ser destacados em italico e se houver dentro do subitem mais
divisOes, essas devem receber nimeros arabicos. (Ex. Material e Métodos... Areas de estudo...1. Area
rural...2. Area urbana).

O trabalho submetido ndo pode ter sido publicado em outra revista com o mesmo conteldo, exceto na
forma de resumo em Eventos Cientificos, Nota Prévia ou Formato Reduzido.

A apresentacdo do trabalho deve obedecer a seguinte ordem:
1.Titulo do trabalho, acompanhado de sua tradugdo para o inglés.

2.Resumo e Palavras-chave: Deve ser incluido um resumo informativo com um minimo de 200 e um
maximo de 400 palavras, na mesma lingua que o artigo foi escrito, acompanhado de sua traducdo para o
inglés (Abstract e Key words).

3.Introducdo: Devera ser concisa e conter revisdo estritamente necessaria a introdugdo do tema e
suporte para a metodologia e discussao.

4.Material e Métodos: Podera ser apresentado de forma descritiva continua ou com subitens, de forma
a permitir ao leitor a compreensdo e reproducao da metodologia citada com auxilio ou ndo de citacdes
bibliograficas.

5. Resultados e Discussao: Devem ser apresentados de forma clara, com auxilio de tabelas, graficos e
figuras, de modo a ndo deixar davidas ao leitor, quanto a autenticidade dos resultados e pontos de vistas
discutidos. Opcionalmente, as conclusdes podem estar no final da discussao.

6. Conclusdes: Devem ser claras e de acordo com os objetivos propostos no trabalho.

7. Agradecimentos: As pessoas, instituigdes e empresas que contribuiram na realizagdo do trabalho
deverdo ser mencionadas no final do texto, antes do item Referéncias Bibliograficas.
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Observacgodes:

Notas: Notas referentes ao corpo do artigo devem ser indicadas com um simbolo sobrescrito,
imediatamente depois da frase a que diz respeito, como notas de rodapé no final da pagina.

Figuras: Quando indispensaveis figuras poderdo ser aceitas e deverdo ser assinaladas no texto pelo seu
numero de ordem em algarismos arabicos. Se as ilustragdes enviadas ja foram publicadas, mencionar a

fonte e a permissao para reproducdo.

Tabelas: As tabelas deverdo ser acompanhadas de cabecalho que permita compreender o significado dos
dados reunidos, sem necessidade de referéncia ao texto.

Grandezas, unidades e simbolos:
a) Os manuscritos devem obedecer aos critérios estabelecidos nos Cddigos Internacionais de cada area.
b) Utilizar o Sistema Internacional de Unidades em todo texto.

c) Utilizar o formato poténcia negativa para notar e inter-relacionar unidades, e.g.: kg ha™t. Ndo inter-
relacione unidades usando a barra vertical, e.g.: kg/ha.

d) Utilizar um espaco simples entre as unidades, g L'!, e ndo g.L™* ou gL™.
e) Usar o sistema horario de 24 h, com quatro digitos para horas e minutos: 09h00, 18h30.
8. CitacoOes dos autores no texto

Devera seguir o sistema de chamada alfabética seqguidas do ano de publicagdo de acordo com os
seguintes exemplos:

a) Os resultados de Dubey (2001) confirmaram que .....

b) De acordo com Santos et al. (1999), o efeito do nitrogénio.....

c) Beloti et al. (1999b) avaliaram a qualidade microbioldgica.....

d) [...] e inibir o teste de formagédo de sincicio (BRUCK et al., 1992).

e) [...]Jcomprometendo a qualidade de seus derivados (AFONSO; VIANNI, 1995).
Citacdoes com dois autores

Citacdes onde sao mencionados dois autores, separar por ponto e virgula quando estiverem citados
dentro dos parénteses.

Ex: (PINHEIRO; CAVALCANTI, 2000).

Quando os autores estiverem incluidos na sentenca, utilizar o (e)
Ex: Pinheiro e Cavalcanti (2000).

Citag6es com mais de dois autores

Indicar o primeiro autor seguido da expressao et al.
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Dentro do paréntese, separar por ponto e virgula quando houver mais de uma referéncia.
Ex: (RUSSO et al., 2000) ou Russo et al. (2000); (RUSSO et al., 2000; FELIX et al., 2008).

Para citagcoes de diversos documentos de um mesmo autor, publicados no mesmo ano, utilizar o
acréscimo de letras mindsculas, ordenados alfabeticamente apds a data e sem espacejamento.

Ex: (SILVA, 1999a, 1999b).

As citagoes indiretas de diversos documentos de um mesmo autor, publicados em anos diferentes,
separar as datas por virgula.

Ex: (ANDRADE, 1999, 2000, 2002).

Para citagoes indiretas de varios documentos de diversos autores, mencionados
simultaneamente, devem figurar em ordem alfabética, separados por ponto e virgula.

Ex: (BACARAT, 2008; RODRIGUES, 2003).

9. Referéncias: As referéncias, redigidas segundo a norma NBR 6023, ago. 2000, e reformulagdo
numero 14.274 de 2011 da ABNT, deverdo ser listadas na ordem alfabética no final do artigo. Todos os
autores participantes dos trabalhos deverdo ser relacionados, independentemente do nimero
de participantes. A exatiddo e adequacdo das referéncias a trabalhos que tenham sido consultados e
mencionados no texto do artigo, bem como opinides, conceitos e afirmacgdes sdo da inteira
responsabilidade dos autores.

Observacgdo: Consultar os ultimos fasciculos publicados para mais detalhes de como fazer as referéncias
do artigo.

As outras categorias de trabalhos (Comunicagdo cientifica, Relato de caso e Revisdo) deverdo seguir as
mesmas normas acima citadas, porém, com as seguintes orientacGes adicionais para cada caso:

Comunicacao cientifica

Uma forma concisa, mas com descricao completa de uma pesquisa pontual ou em andamento (nota
prévia), com documentagdo bibliografica e metodologias completas, como um artigo cientifico regular.
Devera conter os seguintes topicos: Titulo (portugués e inglés); Resumo com Palavras-chave; Abstract
com Key words; Corpo do trabalho sem divisdo de tépicos, porém seguindo a sequéncia - introdugao,
metodologia, resultados (podem ser incluidas tabelas e figuras), discussdo, conclusdo e referéncias
bibliograficas.

Relato de caso

Descricdo sucinta de casos clinicos e patoldgicos, resultados inéditos, descricdo de novas espécies e
estudos de ocorréncia ou incidéncia de pragas, microrganismos ou parasitas de interesse agronomico,
zootécnico ou veterinario. Devera conter os seguintes tépicos: Titulo (portugués e inglés); Resumo com
Palavras-chave; Abstract com Key words; Introducdao com revisao da literatura; Relato do (s) caso (s),
incluindo resultados, discussdo e conclusdo; Referéncias Bibliograficas.

Artigo de revisao bibliografica

Deve envolver temas relevantes dentro do escopo da revista. O nimero de artigos de revisao por
fasciculo é limitado e os autores somente poderdo apresentar artigos de interesse da revista mediante
convite de membro(s) do comité editorial da Revista. No caso de envio espontaneo do autor (es), é
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necessaria a inclusdo de resultados relevantes proprios ou do grupo envolvido no artigo, com referéncias
bibliograficas, demonstrando experiéncia e conhecimento sobre o tema.

O artigo de revisdo devera conter os seguintes topicos: Titulo (portugués e inglés); Resumo com
Palavras-chave; Abstract com Key words; Desenvolvimento do tema proposto (com subdivisdes em
topicos ou ndo); Conclusdes ou Consideragdes Finais; Agradecimentos (se for o caso) e Referéncias
Bibliograficas.

Outras informacgcoes importantes

1. A publicacdo dos trabalhos depende de pareceres favoraveis da assessoria cientifica "Ad hoc" e da
aprovacdo do Comité Editorial da Semina: Ciéncias Agrarias, UEL.

2. Ndo serdo fornecidas separatas aos autores, uma vez que os fasciculos estardo disponiveis no
enderego eletronico da revista (http://www.uel.br/revistas/uel).

4. Transferéncia de direitos autorais: Os autores concordam com a transferéncia dos direitos de
publicacdo do referido artigo para a revista. A reprodugdo de artigos somente é permitida com a citacdo
da fonte e é proibido o uso comercial das informagses.

5. As questGes e problemas ndo previstos na presente norma serdo dirimidos pelo Comité Editorial da
area para a qual foi submetido o artigo para publicacdo.

6. Numero de autores: N&o ha limitacdo para nimero de autores, mas deverdo fazer parte como co-
autores aquelas pessoas que efetivamente participaram do trabalho. Pessoas que tiveram uma pequena
participacdo no artigo deverdo ser citadas no topico de Agradecimentos, bem como instituicbes que
concederam bolsas e recursos financeiros.

CondigOes para submissao

Como parte do processo de submissdo, os autores devem verificar a conformidade da submissao em
relacdo a todos os itens listados a seguir. As submissdes que ndo estiverem de acordo com as normas
serao rejeitadas e aos autores informados da decisao.

1. Os autores devem informar que a contribuicdo € original e inédita, e ndo esta sendo avaliada
para publicacdo por outra revista; caso contrario, deve-se justificar em "Comentarios ao Editor".

2. Devem informar ainda que o material estd corretamente formatado e que os Documentos
Suplementares estdo anexados, ESTANDO CIENTE que a formatacao incorreta importara na
SUSPENSAO do processo de avaliacio SEM AVALIACAO DE MERITO.

3. Devem ser preenchidos dados de autoria de todos os autores no campo Metadados
durante o processo de submissao.

Utilize o botao "incluir autor”
1. No passo seguinte preencher os metadados em inglés.

Para inclui-los, apos salvar os dados de submissdao em portugués, clicar em "editar metadados" no topo
da pagina - alterar o idioma para o inglés e inserir: titulo em inglés, abstract e key words. Salvar e ir
para o passo seguinte.

1. A identificacdao de autoria do trabalho deve ser removida do arquivo e da opcao Propriedades
no Word, garantindo desta forma o critério de sigilo da revista, caso submetido para avaliagdo
por pares (ex.: artigos), conforme instrugdes disponiveis emAssegurando a Avaliacdo Cega por
Pares.
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2. Os arquivos para submissao devem estar em formato Microsoft Word, OpenOffice ou RTF (desde
que nao ultrapassem 2MB)

O texto deve estar em folha A4, com linhas numeradas, espaco 1,5; fonte Time New roman de tamanho
11;

1. Atestar que foram seguidas todas as normas éticas, em caso de pesquisa com seres vivos,
estando de posse dos documentos comprobatdrios de aprovagdo pela comissdo de ética
envolvendo seres humanos e/ou comissdo de ética no uso de animais caso sejam solicitados.

2. Efetuar o pagamento da Taxa de Submissao de artigos e anexar o comprovante como
documento suplementar'Docs. Sup.”

Declaragdo de Direito Autoral
Os Direitos Autorais para artigos publicados nesta revista sdo de direito do autor. Em virtude da
aparecerem nesta revista de acesso publico, os artigos sdao de uso gratuito, com atribuicGes proprias, em

aplicacdes educacionais e ndo-comerciais.

A revista se reserva o direito de efetuar, nos originais, alteracbes de ordem normativa, ortografica e
gramatical, com vistas a manter o padrdo culto da lingua e a credibilidade do veiculo. Respeitara, no
entanto, o estilo de escrever dos autores.

Alteragoes, correcdes ou sugestdes de ordem conceitual serdao encaminhadas aos autores, quando
necessario.

As opinides emitidas pelos autores dos artigos sdao de sua exclusiva responsabilidade.
Politica de Privacidade

Os nomes e enderecos informados nesta revista serdo usados exclusivamente para os servicos prestados
por esta publicacdo, ndo sendo disponibilizados para outras finalidades ou a terceiros.
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